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ABSTRACT

The Aircraft Crash Risk Analysis Methodology (ACRAM) Panel has been formed by the U.S. Department
of Energy Office of Defense Programs (DOElDP) for the purpose of developing a standard methodology
for determining the risk from aircraft crashes onto DOE ground facilities. In order to accomplish this goal,
the ACRAM Panel has been divided into four teams, the data development team, the model evaluation
team, the structural analysis team, and the consequence team. Each team, consisting of at least one
member of the ACRAM plus additional DOE and DOE contractor personnel, specializes in the
development of the methodology assigned to that team. This report documents the work performed by
the data development team and provides the technical basis for the data used by the ACRAM Standard
for determining the aircraft crash frequency.

This report should be used to provide the generic data needed to calculated the aircraft crash frequency
into the facility under consideration as part of the process for determining the aircraft crash risk to ground
facilities as given by the DOE Standard Aircraft Crash Risk Assessment Methodology (ACRAM). Some
broad guidance is presented on how to obtain the needed site-specific and facility specific data but this
data is not be provided by this document.
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1. INTRODUCTION

The Aircraft Crash Risk Analysis Methodology (ACRAM) Panel has been formed by the U.S. Department
of Energy Office of Defense Programs (DOEIDP) for the purpose of developing a standard methodology
for determining the risk from aira"aft crashes onto DOE ground facilities. In order to accomplish this goal,
the ACRAM Panel has been divided into four teams, the data development team, the model evaluation
team, the structural analysis team, and the consequence team. Each team, consisting of at least one
member of the ACRAM Panel plus additional DOE and DOE contractor personnel, specializes in the
development of the methodology assigned to that team. This report documents the work performed by
the data development team and provides the technical basis for the data used by the ACRAM Standard
[Ref. 1.1] for determining the aircraft crash frequency.

Aircraft crash risk analysis, like all transportation risk analyses, is highly dependent on the initiating event
frequency, that Is the Iiklihood of the accident happening. This is because transportation risk analyses,
unlike nuclear power plant Probablistic Risk Assessments (PRAs) do not analyze the mitigating features
on the transportation system which might serve to prevent or mitigate the effects of the transportation
accident. Therefore, the development of accident data, operational data, and characterization of the
accident becomes paramount in the transportation risk analyses. Fortunately, for aircraft crash risk
analysis, the availability and quality of accident data and operational data, at least for the general aviation
and commercial aviation sector, are relatively good due to the efforts of the National Transportation
Safety Board (NTSB) and the Federal Aviation Administration (FAA).

This document Is divided into the following chapters. Chapter One presents introductory material.
Chapter Two presents the accident rates and the crash parameter distributions developed for Commercial
Aviation (Air Carriers and Air Taxi). Chapter Three presents the accident rates and the crash parameter
distributions developed for General Aviation. Chapter Four presents the accident rates and the crash
parameter distributions for Military Aviation. Chapter rIVe discusses the development of Aircraft
Operation data. Each chapter is followed by applicable appendices.

This chapter presents the definition of i"1)Ortant terms used throughout this document in Section 1.1. It
also discusses how to use this report in Section 1.2 Section 1.3 presents the references used in this
chapter.

1. INTRODUCTION 1-1 71.31196



1.1 DEFINITIONS OF TERMS

Alrpon: As defined by the Federal Aviation Administration (FAA), an area of fand or water that is used or
intended to be used for the landing and takeoff of aircraft. and Includes its buildings and facilities, if any.
Airports include heliports, STOLports, and seaplane bases.

Alrpon Approach Flight Phase: The Flight Phase which consists of the time the aircraft intercepts the
initial navigation fix defined by U.S. terminal approach procedures for that specific airport, runway and

1-21. INTRODUCTION

As the first step in the development of data for the ACRAM Standard [Ref. 1.1], It is important that
common definitions are understood for several significant terms which are used throughout this report.
The defined terms are listed in bOldface and in alphabetical order. Where possible, the source of the
definition has been identified. In addition, where a defined term has been used as part of a definition, it is
capitalized.

Active Alrcl'8ft: As defined by the Federal Aviation Administration (FAA), all legally registered civil
aircraft which flew one or more hours during the time period under consideration.

Air carrier: As defined by the Federal Aviation Administration (FAA), the commercial system of air
transportation consisting of the Certificated Air Carriers, Air Taxis (including commuters), Supplemental
Air Carriers, Commercial Operators of Large Aircraft, and Air Travel Clubs. As defined by air traffic
controllers in tabUlating air traffic activity, aircraft in general commercial service capable of carrying 70 or
more passengers irrespective of the the aviation flight rules under which the flight occurs.

Aircraft Accident: As defined by the National Transportation Safety Board (NTSB), an occurrence
associated with the operation of an aircraft which takes place between the time any person boards the
aircraft with the intention of flight until such time as all such persons have disembarked, and in which any
person suffers a fatal or serious injury as a result of being in or upon the aircraft or by direct contact with
the aircraft or anything attached thereto, or in which the aircraft receives substantial damage.

Aircraft Crash: For Commercial Aviation, see Commercial Aircraft Crash. For General Aviation, see
General Aviation Crash. For Military Aviation, see Military Aircraft Crash.

Aircraft/Aviation Category: The broadest, most general classification of aircraft and aviation used in the
ACRAM Standard [Ref. 1.1]. These categories are: 1) Air Carrier, 2) Air Taxi, 3) General Aviation, and 4)
Military Aviation.

Aircraft Operation: As defined by the Federal Aviation Administration (FAA) near an airport, the number
of arrivals and departures from the airport at which an airport traffic control tower is located. Operations
include aircraft which: 1) operate in the local traffic pattern or within sight of the airport, 2) are known to
be departing for, arriving from flight in the local practice areas located within a 20-mile radius of the
airport, or 3) execute simulated instrument approaches or low passes at the airport. See also Airport
Operation.

Aircraft/Aviation Subcategory: The next level of classification for aircraft and aviation used by the
ACRAM Standard [Ref. 1.1]. For Air Carriers and Air Taxis, no subcategories are defined. For General
Aviation. seven subcategories of aircraft/aViation are defined: 1) Single-engine piston powered, fixed
Wing, 2} Mufti-engine piston powered, fixed wing, 3} Turboprop powered, fixed-Wing, 4} TurbojeVturbofan
powered, fixed-Wing, 5) Piston-engine powered, rotary wing, 6} Turboshaft powered, rotary Wing, and 7)
Other. For Military Aviation, three subcategories of aircraft/aviation are defined: 1} Large (which includes
most Bombers, Cargo or transports), 2) Small (which includes most Fighters. Attack aircraft, and
Trainers), and 3) Helicopters.

Aircraft Type: As defined by 14 CFR 1.1 [Ref. 1.2], a specific make and basic model of aircraft, including
modifications that do not change its handling or flight characteristics. As used with respect to the
certification of aircraft, those aircraft which are similar in design. Examples include the Douglas DC-7 and
the OC-7C, the Lockheed 1049G and 1049H, and the Fokker F-27 and F-27F.



Anned Forces: As defined by 14 CFR 1.1 [Ref. 1.2], the United States Air Force (USAF), United States
Army (USA), United States Navy (USN), United States Marine Corps (USMC), and the United States
Coast Guard (USCG), including their regular and reserve component and members serving without
component status.

certificated Air Carrier: As defined by the Federal Aviation Administration (FAA), an Air Carrier holding
a Certificate of Public Convenience and Necessity issued by the U.S. Department of Transportation
(DOT) to conduct scheduled services interstate. Nonscheduled or charter operations may also be
conducted by these carriers. These carriers operate large aircraft (30 seats or more or a maximum
payload of 7,500 pounds or more) in accordance with 14 CFR 121 [Ref. 1.7).

Class A Airspace: As defined by by 14 CFR 71.33 [Ref. 1.3), that airspace of the United States,
including that airspace overtying the waters within 12 nautical miles of the coast of the 48 contiguous
States, from 18,000 feet Mean Sea Level to and including FL600 (60,000 feet mean sea level) excluding
the states of Alaska and Hawaii, Santa Barbara Island, Farallon Island, and the airspace south of latitUde
250 04' 00" North. All operations are conducted under instrument flight rules (IFR) and are subject to
ARTCC clearances and instructions. Aircraft separation and safety advisories are provided by the
ARTCC. Former1y called Positive Control Areas (PCAs).

Class A MiShap: As defined by the United States Air Force (USAF), any mishap incidental to flight which
results in the total cost of property damage, injury and/or illness of $1,000,000 or more, or USAF aircraft
destruction, or fatality.

Class B Airspace: Generally the airspace from the surface to 10,000 feet mean sea level (MSL)
surrounding U.S. airports with more than 150,000 annual instrument flight rule (IFR) operations or

approach, until the aircraft crosses the outer marker defined by U.S. terminal approach procedures for
that specific airport, runway and approach.

AIrport Operation: For the ACRAM Standard [Ref. 1.1), an Aircraft Operation which OCQJrs in the Near
Airport Environment. As defined by the Federal Aviation Administration (FAA), the number of arrivals and
departures from the airport at which the Airport Traffic Control Tower is located. Airport Operations are
classified as either Local or Itinerant Operations. See also Aircraft Operation.

AIrport Traffic: As defined by the Federal Aviation Administration (FAA), aircraft operating in the air or
on an airport surface exclusive of loading ramps and parking areas.

Airport Traffic Control Tower (ATCT): As defined by the Federal Aviation Administration (FAA), a
central operations facility in the terminal air traffic control system, which consists of a tower cab structure,
including an associated IFR room If radar equipped, and uses air/ground communications, radar, visual
signaling, and other services to provide safe and eXpeditious movement of terminal air traffic.

Air Route Traffic Control center (ARlCC): The FAA air traffic control facility responsible for proViding
air traffic control service to aircraft operating on IFR flight plans in controlled airspace, primarily Class A
Airspace. ARTCCs are the central authority for issuing IFR ctearances, and provide nationwide
monitoring of each IFR flight, usually during the Enroute Flight Phase.

Air Taxi: As defined by the Federal Aviation Administration (FAA), a classification of air carriers which
transports in accordance with 14 CFR 135 [Ref. 1.12), persons, property, and mail using small aircraft
(under 30 seats or a maximum payload capacity of tess than 7,500 pounds). As defined by air traffic
controllers in tabUlating air traffic activity, aircraft in general commercial service that carry less than 70
passengers. As this classification includes small single-engine aircraft, the flight ITlJst usually be
identified as an air taxi flight in its flight plan or the aircraft carries a commercial livery in order for the flight
to be counted as an Air Taxi flight.

Airway: The system of designated routes between VOR or VORTAC stations. Included within the
definition of Airway are High Altitude (Jet) Routes, Low Altitude (Vietor) Routes, and Military Training
Routes.

1. INTRODUCTION 1-3 7!.31136
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Commercial Aviation: All aspects of aviation involving aircraft operated under 14 CFR 121 [Ref. 1.7].
125 [Ref. 1.8], 127 [Ref. 1.9J, 129 [Ref. 1.10], and 135 [Ref. 1.12J regUlations.

Commercial Operator: As defined by the Federal Aviation Administration (FAA), a person who, for
compensation or hire, engages in the intrastate carriage of aircraft in air commerce of persons or property
other than as an air carrier or foreign air carrier.

CI8a8 C AIrspace: Generally, the airspace from the surface to approximately 4,000 feet mean sea level
(MSL) surrounding U.S. airports with more than 75,000 annual Instrument flight rule (IFR) operations at
the primary airport, or 100,000 annuallFR operations at the primary and secondary airports In the
terminal hub area, or 250,000 annual passenger enplanements at the primary airport. The configuration
of each Class C Airspace is Individually tailored and consists of a surface area of 5 nautical miles radius
from the primary airport, and another layer with a prescribed altitude floor, extending laterally from the
core to a radius of 10 nautical miles. Operations may be under either instrument flight rules (IFR) or
visual flight rules (VFR), with all aircraft subject to air traffic control clearances and instructions. Air traffic
control provides aircraft separation between IFRIIFR and IFRlspecial VFR (SVFR) aircraft. VFR
operations are given traffic advisories and, upon request, collision resolution instructions. Formerly called
Airport Radar Service Areas (ARSAs).

Class C Mishap: As defined by the United States Air Force (USAF), any mishap incidental to flight which
results in the total cost of property damage of $10,000 or more, but less than $200,000 or injury or
occupational illness resulted in a lost workday case involving days away from work.

Class 0 Airspace: The airspace from the surface to 2,500 feet above ground level (AGL) within a 5
statute mile (4.3 nautical mile) radius of the center of the airport. Operations may be under either
instrument flight rules (IFR) or visual flight rules (VFR), with aU aircraft subject to air traffic control
clearances and Instructions. Air traffic control separation service Is provided to IFR aircraft only, but all
aircraft will be given traffic advisories and, upon request, conflict resolution instructions. Formerly called
Airport Traffic Areas (ATAs) and Control Zones (CZS).

Climb to Cruise Flight Phase: The Flight Phase which consists of the time after the Takeoff Flight
Phase when the" aircraft landing gear is retracted and ali aircraft flaps are in their normal cruise
configuration until the aircraft has reached Its initial assigned auising or enroute altitude.

Commercial Aircraft Crash: Any Aircraft Accident involving an aircraft type generally used for
commercial service during flight operations (defined as the beginning of takeoff roll to landing touchdown)
which results in the destruction of or substantial damage to the aircraft. Fatal or serious injury sustained
as a result of the Aircraft Accident itself, without related destruction or substantial damage to the aircraft is
not a criterion for consideration as a Commercial Aircraft Crash.

Commercial Airport: As defined by the Federal Aviation Administration (FAA), a Public Airport which is
determined to enplane 2,500 or more passengers annually and receive scheduled passenger service of
aircraft.

650,000 annual passenger enplanements. The configuration of each Class B Airspace is individually
tailored and consists of a surface area, usually 5 nautical miles in radius from the primary airport, and two
or more layers extending laterally from the core at 3 to 10 nautical mile Increments (typically) to a radius
of approximately 20 nautical miles, with each layer having a prescribed altitude floor. Class B Airspace is
designed to contain all published instrument procedures once an aircraft enters the airspace. Operations
may be under either IFR or visual flight rules (VFR) with all aircraft subject to air traffic control clearances
and instructions. Air traffic control provides aircraft separation and safety advisories. Formerly called
Terminal Control Areas (TCAs).

ClassB Mlab8p: As defined by the United States Air Force (USAF), any mishap incidental to flight which
results In the total cost of property damage, injury and/or IUness of $200,000 or more, but less than
$1,000,000.



Commercial Operator of Large Aircraft: As defined by the Federal Aviation Administration (FAA), a
Commercial Operator operating aircraft with 30 seats or more or a maximum payload capacity of 7,500
pounds or more.

Commuter Air carrter: As defined by the Federal Aviation Administration (FAA), an Air Taxi operator
which performs at least five round trips per week between two or more points and publishes flight
schedules which specify the times, days of the week, and points between which such flights are
performed. Also called Scheduled Air Taxis.

crash location Distribution: The normalized conditional probability distribution (i.e., given that the
aircraft crash occurs) in terms of x, y coordinates as a function of the location of the facility relative to the
airport.

Cruise Flight Phase: See Enroute Flight Phase.

Descent from Cruise Flight PhaSe: The Flight Phase which consists of the time when the aircraft
beginsfts descent from its final assigned cruising or enroute altitude until the aircraft intercepts the initial
navigation fix defined by U.S. terminal approach procedures for that specific airport, runway and
approach.

Destroyed: As defined by the United States Air Force (USAF). sufficient damage sustained by the
aircraft in the accident such that it is uneconomical to repair. It is further defined by the number of man
hours estimated as need to repair the aircraft to flight status and depends on the aircraft type.

Demand Air Taxi: As defined by the Federal Aviation Administration (FAA). an Air Taxi operator which
performs charter air service or Jess than five round trips per week between two or more points. Also
called Nonscheduled Air Taxis.

Enroute: For the ACRAM Standard [Ref. 1.1]. Enroute includes the Climb to Altitude Flight Phase.
Enroute or Cruise Flight Phase, and the Descent from Cruise Flight Phase.

Enroute Analysis: The aircraft crash frequency analysis for Aircraft Operations outside of the Near
Airport and TRACON Environments. See also In-Flight Analysis.

Enroute Environment: The airspace outside of the Near Airport and TRACON Environments. See also
In-Flight Environment.

Enroute Flight Phase: For Air Carriers and Air Taxis. the Flight Phase which consists of the time when
the aircraft has reached its initial assigned cruising or enroute altitude until the time the aircraft begins its
descent from its final assigned cruising or enroute altitude. Minor adjustments in assigned cruising or
enroute altitude are considered to be part of the Enroute Flight Phase. For Military Aviation. the Flight
Phase from the point where the aircraft altitude is not affected by its proximity to the runway. For Military
Aviation, also called In-Flight Phase.

Fat8llnJury: As defined by the National Transportation Safety Board (NTSB). any injury which results in
death within 30 days of the accident.

flight Mishap: As defined by the United States Air Force (USAF). a mishap involving a U.S. Air Force
aircraft when intent for flight exists.

Flight Phase: The parts of flight which are distinctly different for each due to the configuration of the
aircraft anellor the conditions under which the flight is.taking place. The following flight phases are
generally defined: Ground operations, Taxi, Takeoff. Initial Climb, Climb to Altitude. Enroute or Cruise,
Descent from Cruise, Airport Approach. Runway Approach, Landing, and Other.

Flight Related: As defined by the United States Air Force (USAF). a mishap with little or no damage to
the aircraft and which does not affect the Mishap Rate.
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14 CFR 91: Flight operations conducted under TIlle 14 (Aeronautics and Space) of the Code of Federal
RegUlations, Subchapter F, Air Traffic and General Operating Rules, Part 91, General Operating and
Flight Rules (Ref. 1.4J.

14 CFR 103: Flight operations conducted under Title 14 (Aeronautics and Space) of the Code of Federal
Regulations, Subchapter F, Air Traffic and General Operating Rules, Part 103, Ultralight Vehicles [Ref.
1.5].

14 CFR 105: Flight operations conducted under Title 14 (Aeronautics and Space) of the Code of Federal
Regulations, Subchapter F, Air Traffic and General Operating Rules, Part 105, Parachute Jumping [Ref.
1.6J.

14 CFR 121: Flight operations conducted under Title 14 (Aeronautics and Space) of the Code of Federal
Regulations, Subchapter G, Air Carriers,Air Travel CkJbs, and Operators for Compensation or Hire:
certification and Operations, Part 121, certification and Operations: Domestic, Flag, and SUpplemental
Air Carriers and Commercial Operators of Large Aircraft [Ref. 1.7).

14 CFR 125: Flight operations conducted under Title 14 (Aeronautics and Space) of the Code of Federal
Regulations, SUbchapter G, Air Carriers,Air Travel Clubs, and Operators for Compensation or Hire:
certification and Operations, Part 125, Certification and Operations: Airplanes Having a seating Capacity
of 20 or More Passengers or a Maximum Payload Capacity of 6,000 Pounds or More [Ref. 1.8J.

14 CFR 127: Flight operations conducted under Title 14 (Aeronautics and Space) of the Code of Federal
Regulations, Subchapter G, Air Carriers, Air Travel Clubs, and Operators for Compensation or Hire:
Certification and Operations, Part 127, Certification and Operations of SCheduled Air Carriers with
Helicopters [Ref. 1.9J.

14 CFR 129: Flight operations conducted under Tille 14 (Aeronautics and Space) of the Code of Federal
Regulations, Subchapter G, Air Carriers, Air Travel Clubs, and Operators for Compensation or Hire:
Certification and Operations, Part 129, Operations: Foreign Air Carriers and Foreign Operators of U.S.
Registered Aircraft Engaged in Common Carriage (Ref. 1.1 OJ.

14 CFR 133: Flight operations conducted under Title 14 (Aeronautics and Space) of the Code of Federal
Regulations, Subchapter G, Air Carriers, Air Travel Clubs. and Operators for Compensation or Hire:
Certification and Operations, Part 133, Rotorcraft External-Load Operations [Ref. 1.11J.

14 CFR 135: Flight operations conducted under Title 14 (Aeronautics and Space) of the Code of Federal
Regulations, SUbchapter G. Air Carriers, Air Travel Clubs, and Operators for Compensation or Hire:
Certification and Operations, Part 135, Air Taxi Operators and Commercial Operators [Ref. 1.12].

14 CFR 137: Flight operations conducted under Title 14 (Aeronautics and Space) of the Code of Federal
Regulations, Subchapter G, Air Carriers, Air Travel Clubs, and Operators for Compensation or Hire:
Certification and Operations, Part 137, Agricultural Aircraft Operations [Ref. 1.13J.

General Aviation: All aspects of aviation involving aircraft operated under 14 CFR 91 [Ref. 1.4J. 103
(Ref. 1.5J, 105 (Ref. 1.6], 133 (Ref. 1.11J, and 137 (Ref. 1.13J regulations.

General Aviation Airport: As defined by the Federal Aviation Administration (FAA), any Airport which is
used or to be used for public purposes, under the control of a public agency, the landing area of which is
publicly owned.

General Aviation Crash: As defined by the NTSB for Aircraft Accidems.

High Altitude (Jet) Routes: The designated air routes based on radials from VOR or VORTAC stations
extending from 18,000 feet Mean Sea Level (MSL) and up to and including 45,000 feet Mean Sea Level
(MSL) (Flight Level 450).
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,FA Aircraft Handled: As defined by the Federal Aviation Administration (FAA). the number of IFR
Departures ITl.Iltiplied by two plus the number of IFR Overs. Assumes that the number of departures
(acceptances, extensions. and originations of IFR flight plans) is equal to the number of landings (IFR
flight plans closed).

IFA oepanures: As defined by the Federal Aviation Administration (FAA), IFR Flights originating in the
ARTCC's area, accepted by the ARTCC under the Sole Enroute ctearance procedures. and extended by
theARTCC.

IFA flight: As defined by the Federal Aviation Administration (FAA), flight conducted in accordance with
instrument 11ight rules.

IFA Overs: As defined by the Federal Aviation Administration (FAA). IFR Rights that originate outside
the ARTCC area and passes through the area without landing.

ILS: Instrument Landing System.

In-Flight: For the ACRAM Standard [Ref. 1.1]. In-Right Includes the CllniJ to Attitude Flight Phase.
Enroute or Cruise Flight Phase, and the Descent from Cruise Flight Phase. For Military Aviation only, the
Right Phase where the aircraft altitude is not affected by its proximity to the runway. See also Enroute.

In-Flight Analysts: The aircraft crash frequency analysis for Aircraft Operations outside of the Near
Airport and the TRACON Environments. See also Enroute Analysis.

In-FtlghtEnvlronment: The airspace outside of the Near Airport and TRACON Environments. see also
Enroute Environment.

Initial Climb Flight Phase: The Flight Phase which consists of the time the aircraft wheels leave the
ground until the aircraft landing gear is retracted and all aircraft flaps are in their normal cruise
configuration.

'nstnnnent landing System: A precision instrument approach system which normally consists of a
localizer to provide course guidance to the runway, a glide slope to provide vertical guidance during the
approach, and a marker beacon to provide aural and/or visual identification of a specific position along an
instrument approach landing.

Instrument Operation: An aircraft operation in accordance with an IFR flight plan or an operation where
IFR separation between aircraft is proVided by a terminal control facility or an Air Route Traffic Control
Center.

itinerant Operation: As defined by the Federal Aviation Administration (FAA), all aircraft operations
other than Local Operations. See Airport Operations.

Jet Routes: see High Attitude Routes.

landing: For ACRAM Standard (Ref. 1.1Jfor Air Carriers. Ajr Taxis. and General Aviation. Landing
includes the Airport Approach Flight Phase. the Runway Approach Flight Phase. and the Landing Flight
Phase. For Military Aviation, Landing will be considered as the Flight Phase from the point where the
aircraft altitude is affected by its proximity from the approach runway to its departure from the runway
under a controlled taxi.

landing flight PhaSe: The Flight Phase which consists of the time the aircraft wheels initially make
contact with the runway or landing surface until the aircraft leaves the Nnway or landing surface onto the
designated taxiway.

Local Operation: As defined by the Federal Aviation Administration (FAA), operations performed by
aircraft which 1) operate in the local traffic pattern or within sight of the airport; 2) are known to be
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departing for, or arriving from flight in local practice areas located within a 20-mile radius of the airport: or
3) execute simulated instrument approaches or low passes at the airport. See Airport Operations.

Low Altitude (VIetor) Airway: The designated routes based on radials from VOR or VORTAC stations
extending from a minimum of 1200 feet above ground level, up to but not including 18,000 feet Mean Sea
Level (MSL).

Military Aircraft Crash: All Class A and Class B Mishaps.

Military Aviation: All aspects of aviation involving the Armed Forces of the United States. Military
Aviation does not include charter flights performed for the Armed Forces.

Military Training Routes: The system of designated routes used by the Armed Forces of the United
States.

Mishap Rate: As defined by the United States Air Force (USAF), the number of Flight Mishaps per
100,000 flying hours.

Near Airport Analysis: The aircraft crash frequency analysis for Aircraft Operations in the Near Airport
Environment.

Near Airport Environment: The airspace area extending from the center of the airport outwards to a
radius of approximately 5 miles to 35 miles depending on the presence (or absence) of a TRACON and
other air traffic control considerations. The airspace near an Airport which encompasses the local airport
traffic pattem, the airport Nnway approach pattem(s), and the airport initial climb departure pattern(s).
This is generally the airspace near an airport where the aircraft are in the Runway Approach Flight Phase,
Landing Flight Phase, the Takeoff Flight Phase, and the Initial Climb Flight Phase.

Nonalrport Environment: The TRACON and the Enroutelln-Flight Environments. The airspace outside
of the Near Airport Environment.

Nonpreclslon Approach Procedure: As defined by 14 CFR 1.1 {Ref. 1.2], a standard instrument
approach procedure in which no electronic glide slope is provided.

Nonscheduled Air Taxi: See Demand Air Taxi.

PAR: Precision Approach Radar.

Precision Approach Procedure: As defined by 14 CFR 1.1 {Ref. 1.2], a standard instrument approach
procedure in which an electronic glide slope is provided, such as IlS and PAR.

Public Aircraft: As defined by 14 CFR 1.1 [Ref. 1.2], aircraft used only in the service of a government. or
a political subdivision. It does not include any govemment-owned aircraft engaged in carrying persons or
property for commercial purposes.

PUblic Airport: See General Aviation Airport.

Operator: As defined by the National Transportation Safety Board (NTSB), any person who causes or
authorizes the operation of an aircraft, such as the owner, Ieasee, or bailee of an aircraft.

Rotary Wing Aircraft (Rotorcraft): As defined by 14 CFR 1.1 {Ref. 1.2], a heavier-than-air aircraft that
depends principally for its support in flight on the lift generated by one or more rotors. More commonly
known as helicopters.

Runway Approach Flight Phase: The Flight Phase which consists of the time the aircraft crosses the
outer marker defined by U.S. terminal approach procedures for that specific airport, runway and
approach, until the aircraft wheels initially make contact with the Nnway.
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TRACON Environment: The airspace outside of the Near Airport Environment and inside and beneath
the Enroute/ln-Flight Environment in which all air traffic is under the control of the local TRACON.

VFR flight: As defined by the Federal Aviation Administration (FAA). flight conducted in accordance with
visual flight rules.

Victor Airway: See Low Altitude Airway.

SCheduled Air Taxi: See ComrTlJter Air Carrier.

8erlOuslnJury: As defined by the National Transportation Safety Board (NTSB) in 49 CFR 830.2 [Ref.
1.13J , 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) involves lacerations which cause severe hemorrhages. nerve, muscle, or tendon
damage; 4) Involves injury to any internal organ; or 5) involves second- or third-degree bums. or any
bums affecting more than 5 percent of body surface.

SUbstantia' Damage: As defined by the National Transportation Safety Board (NTSS) in 49 CFR 830.2
[Ref. 1.13J.

(1) Except as proVided in subparagraph (2) of this paragraph, substantial damage means
damage or stNctural 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 co~nent.

(2) Engine failure, damage limited to an engine. bent fairings or cowling. dented skin. small
punctured holes in the skin of fabric. ground damage to rotor or propeller blades. damage
to landing gear, wheels. tires. flaps, engine accessories. brakes. or wingtips are not
considered "substantial damage".

Supplemental Air carrier (Charter): As defined by the Federal Aviation Administration (FAA). an Air
Carrier which holds Certificates of Public Convenience and Necessity issued by the U.S. Department of
Transportation (OOT). authorizing performance of passenger and cargo interstate charter services
supplementing the scheduled service of the Certificated Air Carriers. The authority of Supplemental Air
Carriers to engage in military charters is of an indefinite period. In Addition. they can perform on an
emergency basis, as may be authorized by the DOT. scheduled operations including the transportation of
individually ticketed passengers and individually waybilled cargo.

TACAN: Tactical Air Navigation. A UHF electronic rho (distance)-theta (azimuth) air navigation aid which
provides suitably equipped aircraft (primarily military) with a continuous indication of bearing and distance
to the TACAN facility.

Takeoff: For the ACRAM Standard [Ref. 1.1Jfor Air Carriers, Air Taxis and General Aviation, Takeoff
includes the Takeoff Flight Phase. and the Initial Climb Flight Phase. For Military Aviation, Takeoff will be
considered as the Flight Phase from the application of takeoff power on the runway to the point where the
aircraft altitude is not affected by its proximity from the departure runway.

Takeoff Flight Phase: The Flight Phase which consists of the beginning of the aircraft takeoff roll to the
moment the aircraft wheels leave the ground.

TRACON: Terminal Radar Control. The air traffic control facility responsible for providing
approach/departure aircraft separation, especially for IFR operations. for the airspace area approximately
5 miles radius from the primary airport extending outwards to approximately 35 miles from the primary
airport.

TAACON Analysis: The aircraft crash frequency analysis for Aircraft Operations in the TRACON
Environment.
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VCR: Very high frequency Omnidirectional Radio range. Used as a basis for navigation in the national
airspace system.

VORTAC: Colocated VOR and TACAN navigation aids. An air navigation aid providing azinlJth and
distance measuring equipment at one site.
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1.2 HOW TO USE THIS REPORT

Tables 1.1 correlates the data needed for the factors of the four-factor formula with the data tables of this
document. While guidance is given as to the general location of needed data both in this document and
in the Modeling Technical Support Document [Ref. 1.15], the analyst is cautioned that interpretation and
understanding of the data is required in order to assure that the correct data is being used for the correct
purposes.

(1.1 )
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F II: estimated total annual aircraft crash impact frequency for the facility of interest
(no.lyear);

Lijk- site-specific summation over each applicable flight phase, "I", aircraft category or
subcategory. "I". and flight source, "k";

Nijk = annual number of estimated site-specific aircraft operations near or affecting the
building or facility for each applicable summation parameter (no.lyear);

Pijk" generic aircraft crash probability during landing, takeoff, and enroute phases for
each applicable category/subcategory and flight source;

f(x,y)ijk= generic aircraft crash location probability density function (pdf) evaluated at
the facility location for each applicable summation parameter;

AF = the site-specific effective target area for facility of interest that includes both the
skid and stllJctural areas.

This report should be used to provide the generic data needed to calculated the aircraft crash frequency
into the facility under consideration as part of the process for detennining the aircraft crash risk to ground
facilities as given by the DOE Standard Aircraft Crash Risk Assessment Methodology (ACRAM) [Ref.
1.1]. Some broad guidance will be offered on how to obtain the needed site-specific and facility specific
data but this data will not be provided by this document.

The frequency that an aircraft will hit a partic:ular building or facility is generally calculated using the
the following fOl'lTlJta which incorporates the following four factors: (1) the nurmer of flights or operations
near the area of interest, (2) the probability that an aircraft will crash or the expected crash rate, (3) the
lildihood that the aircraft will hit the particular location where the building or facility Is located (crash
density function), and finally (4) the effective area of the building or facility. This expression is given as:

F • Lnjk Nijk· Pijk • t(X.Y)i~ • A j
where:



TABLE 1.1

FREQUENCY SCREENING ANALYSIS,
NEAR AIRPORT ENVIRONMENT

Notes:
TO. Takeoff
L. Landing
COm. =Commercial Aviation. Air Carriers (ACs) and Air Taxis (ATs)
Each parameter with the subscript "Ie" ITlJst be determined specifically for that site with respect to the kth
airport.
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CATEGORIES N,Operatlons PI Aircraft Crash f(X,y), Aircraft AF, Facility
ProbabllltylFllght Crash Location Effective Target

DistribUtion Area

Air Carrier NACk PAC, TO f(x,Y)Com., TOk AFAC
(AC) Airport Specific PAC,L f(x,Y)Com., LIe Facility Specific

Runway Specific
LSKCom.

Section 1.3
Section 2.2, Section 2.3,
Table 2.8 Tables 2.10, 2.11 Section 2.3,

Table 2.12

Air Taxi (AT) NATIc PAT, TO f(x,Y)Com., TOk AFAT
Airport Specific PAT,L f(x,Y)Com., Lk Facility Specific

Runway Specific
LSKCom.

Section 1.3
Section 2.2, Section 2.3,
Table 2.9 Tables 2.10, 2.11 Section 2.3,

Table 2.12

General NGAk PGA, TO f(x,Y)GA, TOk AFGA
Aviation (GA) Airport Specific PGA,L f(X·Y)GA, Lk Facility Specific

Runway Specific
LSKGA

Section 3.4, Section 3.6,
Section 1.3 Table 3.37 Tables 3.45, 3.46 Section 3.6,

Figure 3.1

Military NMAk PMA, TO f{x·Y)MA, TOk AFMA
Aviation (MA) Airport Specific PMA,L f(X,Y)MA, Lk Facility Specific

Runway Specific
LSKMA

Section 4.2, Section 4.3.
section 1.3 Table 4.7 Tables 4.9·4.12 section 4.3,

Table 4.20
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2. COMMERCIAL AVIATION

2.1 INTRODUCTION

The National Transportation Safety Board (NTSB) tabulates accident data for U.S. Air Carriers according
to the regulations under which the flight was conducted. Under this classification arrangement, U.S. Air
Carriers incJude flights conducted under 14 CFR 121 [Ref. 2.1], and 135 [Ref. 2.2].

For the ACRAM standard, the aircraft accidents of interest are those accidents which result in the
destruction or substantial (major) damage to the aircraft. The reasoning behind this is that unless the
aircraft suffered destruction or major damage, then the impact forces imposed on the aircraft were
probably not very substantial, and therefore, the impact forces if11)Osed on anything that aircraft hit, such
as a building, would not be very substantial. For commercial aviation, Le. air carriers and air taxis, a
substantial portion of the accidents involve fatal or serious injuries but minor or no damage to the aircraft.
Examples of such accidents include ground accidents invoMng ramp personnel, or severe air turbulence
accidents invoMng passengers or crew members. Therefore, for the ACRAM standard, it is necessary to
define commercial aircraft crashes differently from commercial aircraft accidents. More formally, a
commercial aircraft crash is defined as any aircraft accident invoMng an aircraft type generally used for
commercial service during flight operations (defined as the beginning of takeoff roll to landing touchdown)
which results in the destNction or substantial damage to the aircraft. Fatal or serious injUry sustained as
a result of the accident itself, without related destruction or substantial damage to the aircraft is not a
criterion for consideration as a commercial aircraft crash. Based on this definition for commercial aircraft
crashes, a crash rate tor air carriers and air taxis can be·calculated based on the number of aircraft
destroyed or substantially damaged per operational measure.
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Commercial aviation is the broad categorization of aviation aetiVitieswhich are performed for commercial
purposes. Such activities include passengers flights performed by scheduled airlines, cargo flights by
freight airlines, charter flights by nonscheduled airlines. etc. Because of the evolutionary development of
aviation, and the related evolutionary development of the Federal aviation regulations, several
classification schemes are currently in existence for classifying commercial aviation activities.

The Federal Aviation Administration (FAA) tabulates operations data for U.S. Air Carriers according to the
economic classification under whiCh the operator of the aircraft Is classified. Under this classification
arrangement, U.S. Air Carriers includes Certificated Air Carriers, SUpplemental Air Carriers, Commercial
Operators of Large Aircraft, and Air Taxis (including commrters) [Ref. 2.1]. This classification
arrangement can usually be correlated with the flights conducted under 14 CFR 121 [Ref. 2.1], and 14
CFR 135 {Ref. 2.2], respectively. The definition of these tenns will be expanded in Section 2.2 for 14
CFR 121 Air Carriers, and in Section 2.3 for 14 CFR 135 Air Carriers.

Air Traffic Controllers use another classification scheme in tabulating their data on airport operations. As
discussed in Ref. 2.3 and from discussions with the FAA staff which compiles the data on airport traffic
activity, air carriers are defined as aircraft in general commercial service capable of carrying 70 or more
passengers, regardless of whether that particular flight is being flown under 14 CFR 121 or 14 CFR 91
rules [Ref. 2.4]. All other aircraft in general commercial service that carry less than 70 passengers are
classified as air taxies. However, since many air taxis operate small single-engine aircraft, air controllers
often count these flights as general aviation flights unless the flight is identified by a flight plan or a
commercial livery is carried by the aircraft.

To estimate an accident rate, one must obtain the number of accidents that occurred during the
performance of some number of operational measures. The National Transportation Safety Board
(NTSB) defines an aircraft accident as an occurrence associated with the operation of an aircraft which
takes place between the time any person boards the aircraft with the intention of flight until such time as
all such persons have disembarked, and in which any person suffers a fatal or serious injury as a result of
being in or upon the aircraft or by direct contact with the aircraft or anything attached thereto, or in which
the aircraft receives substantial damage. Operational measures could be defined in terms of number of
departures or flights, nurmer of aircraft hours flown, or the distance the aircrafts have flown (in terms of
miles, nautical miles, kilometers, etc.).



For the ACRAM Standard [Ref. 2.5J, commercial aviation will be considered to consist of two categories of
aviation: 1} Air Carriers and 2} Air Taxis. Air Carriers and Air TaxiswiIJ be defined in accordance with the
general practice used by air traffic controllers in classifying Air Carrier and Air Taxis operations.

The development of commercial aviation data for the ACRAM Standard is diSQISSed in the fallowing
sections: 2.2 Air Carrier (14 CFR 121) Accident and Crash Rates, 2.3 Air Taxi (14 CFR 135) Accident
and Crash Rates, 2.4 Corrmercial Aviation Crash Parameter Distributions. 2.5 Commercial Aviation
Aircraft Characteristics, and 2.6 References.

2. COMMERCIAL AVIATION 2·2



2.2 AIR CARRIER (14 CFR 121) ACCIDENT AND CRASH RATES

A Certificated Air Carrier is defined as an Air Carrier holding a Certificate of Public Convenience and
Necessity issued by the U.S. Department of Transportation (DOT) to conduct scheduled services
interstate. Nonscheduled or charter operations may also be conducted by these carriers. These carriers
operate large aircraft (30 seats or more or a maximum payload of 7,500 pounds or more) in accordance
with 14 CFR 121 (Ref. 2.1].

A Commercial Operator of Large Aircraft is defined as a Corrmercial Operator operating aircraft with 30
seats or more or a maximJm payload capacity Of 7,500 pounds or more [Ref. 2.1].

A Supplemental Air Carrier or a charter Air Carrier is defined as an Air Carrier which holds Certificates of
Public Convenience and Necessity issued by the U.S. Department of Transportation (DOn, authorizing
perfonnance of passenger and cargo interstate charter services supplementing the scheduled service of
the Certificated Air Carriers. The authority of Supplemental Air Carriers to engage in military charters is of
an indefinite period. In addition, they can peffonn on an emergency basis, as may be authorized by the
DOT, scheduled operations including the transportation of individually ticketed passengers and
individually waybilled cargo [Ref. 2.1]

The NTSB has been granted the authority to investigate all aviation accidents that occur In the United
States except for those involving military aircraft only and for certain public-use aircraft only. In addition,
the NTSB investigates other accidents as requested, e.g. U.S. air carrier accidents in foreign airspace,
foreign air carriers in foreign airspace Involving U.S. built aircraft and involving special circumstances, etc.
The NTSB tabulates accident data annually for U.S. Air Carriers according to the regulations or part under
which the flight was conducted, i.e. 14 CFR 121 [Ref. 2.1] ,and 14 CFR 135 [Ref. 2.2]. Flights conducted
14 CFR 121 involved aircraft capable of carrying 30 or more passengers or a maximum payload of 7,500
pounds or more. Tables 2.1 to 2.3 taken from the NTSB Annual Review of Aircraft Acx:ident Data, U.S. Air
Carrier Operations [Ref. 2.6 to 2.26] and the NTSB News Annual Press Release on U.S. Airline Accidents
[Ref. 2.27 and 2.28) presents the following information for the years 1973 to 1995:

1. The number of fatal accidents,
2. The total number of accidents,
3. The number Of passenger fatalities aboard the aircraft flying under that part,
4. The number of crew fatalities aboard the aircraft flying under that part,
5. Other fatalities associated with the accident including ground fatalities and fatalities

aboard aircraft involved in the accident but not flying under that part, i.e. collisions,
6. The total number of fatalities,
7. The number of aircraft flying under that part involved in the accidents that were

destroyed,
8. The number Of aircraft flying under that part involved in the accidents that were

subStantially (major) damaged,
9. The number of aircraft flying under that part involved in the accidents that suffered minor

or no damage,
10. The total number of aircraft flying under that part involved In the accidents,
11. The number of aircraft hours flown by aircraft flying under that part,
12. The number of aircraft miles by thousands flown by aircraft flying under that part,
13. The number of aircraft departures performed by aircraft flying under that part,
14. The average speed of aircraft flying under that part, calculated by dividing the number of

aircraft miles flown by the number of aircraft hours flown,
15. The average number of aircraft miles flown by aircraft flying under that part per flight or

departure, calculated by dividing the number of aircraft miles flown by the number of
departures,

16. The average amount of time flown by aircraft flying under that part per flight or departure,
calculated by dividing the number of aircraft hours flown by the number of departures,

17. The fatal accident rate per aircraft hour, aircraft mile. and departure, detennined by
dividing the number of fatal accidents by the number of aircraft hours, aircraft miles, and
departures, respectively,
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The solution to this dilemma posed by these caveats would be to determine the crash rate regardless of
the part or regulation under which that the flight is conducted. This would required determining the
number of U.S. and foreign air carrier accidents and operations which occurred in U.S. airspace only,
under all flight rules. It would be possible to develop this information but this would require additional
research.

Accident data compiled by the NTSB and operations data compiled by the FAA prior to 1980 were
gathered on the basis of the economic classification of the air carrier, i.e. certificated route air carriers.
supplemental air carriers, commercial operators of large aircraft, and all cargo air service. Flights
performed by these air carriers were further broken down into scheduled and nonscheduled service,
domestic and intemational service, passenger and other operations. The change in the way the NTSB
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Because the data of Tables 2.1 to 2.3 were tabulated on the basis of the part or regulation under which
the flight was conducted, certain caveats should be associated with these tables when used in
conjunction with the ACRAM standard. As the final result desired by the frequency analysis of the
ACRAM standard is the aircraft crash frequency into the facility, the analysis should be based on the total
number of aircraft operations near the facility, regardless of the part or regulations under which the flight
is conducted. This is exactly how air traffic controllers tabulate aircraft operations near airports and is
consistent with the requirements of the ACRAM Standard [Ref. 2.5J. The crash rate needed by the crash
frequency analysis however, is determined by the part uncler which the flight is conducted which is
inconsistent with the requirements of the ACRAM Standard. The result of using crash rate based solely
on the part or regUlation under which the flight is conducted Is that other flights such as repositioning
flights and training flights, flown by the same aircraft are conducted under Part 91 rules and are not
counted in the NTSB tables. The resultant error introduced by this inconsistency is probably not large,
but it is there nevertheless.

Another caveat associated with Tables 2.1 to 2.3 Is that accidents by foreign air carriers in U.S. airspace
are not included. This is because foreign air carriers conduct their flights in U.S. airspace under 14 CFR
Part 129 !\Jles [Ref. 2.29). As the foreign air carrier operations in U.S. airspace are also not counted in
Tables 2.1 to 2.3, no error is introduced. However, for the ACRAM Standard [Ref. 2.5], an aircraft crash
is equaUy damaging to a facility whether by a U.S. air carrier or foreign air carrier. This factor is
compensated to some degree by the fact that accidents by U.S. air carriers in foreign airspace are
counted by the NTSB and the operations by U.S. air carriers in foreign airspace are included. Again, this
is because these flights are conducted under Part 121 rules even while in foreign airspace. Whether
these two factors are comparable and therefore one can consider them to cancel each other out is
unknown at this time.

18. The total accident rate per aircraft hOur, aircraft mile, and departure, determined by
dividing the total number of accidents by the number of aircraft hours, aircraft miles, and
departures, respectively.

19. The crash rate per aircraft hour, aircraft mile, and departure, determined by dividing the
oomber of crashes (defined as aircraft flying under that part involved in the accident that
were destroyed or substantially damaged) by the number of aircraft hours, aircraft miles,
and departures, respectively.

The total, average, and standard deviation for each of the above categories of information were
calculated for those years in which information was available, except for the calaJlated average speed,
distance and time per departure (14. to 16.) and calculated fatal aocident, total accident and crash rates
(17. to 19.) which had only the average and standard deviation calculated. Table 2.1 presents data for
the scheduled U.S. air carriers operating uncler 14 CFR 121. Table 2.2 presents data for the
nonscheduled or charter U.S. air carriers operating under 14 CFR 121. Table 2.3 presents data for total
U.S. air carriers operating uncler 14 CFR 121 and is the sum of Tables 2.1 and 2.2.

While Tables 2.1 to 2.3 were taken from NTSB documents (Refs. 2.6 to 2.28J, only the accident data and
the aircraft damage data were compiled by the NTSB. All operations data are tabulated by the F.A.A. It
should be emphasized that all of the accidents, aircrafts Involvement, and operations given in Tables 2.1
to 2.3 were tabulated on the basis of the part or regulation under which the flight was conducted and that
the accident and crash rates are calculated on a consistent basis.



and the FAA compiled their accident and operation data was due to the deregulation of the U.S. airline
industry in 1978. One of the result of the deregulation of the U.S. airline industry in 1978 was that many
of the economic classifications were now obsolete and that classificatiion of operations and accidents
under the previous classification system was no longer desired. This is the main reason for the
changeover in 1980 by the NTSB and FAA to gather accident and operations data on the basis of the
economic classification of the air carriers to flight rules under which the flight was conducted. The result
of this changeover is that accident and operations data compiled Prior to 1980 may be inconsistent with
accident and operations data compiled after 1980. Certain assumptions mJst·be made regarding
accident and operations data compiled before 1980 if this data is included with accident and operations
data compiled after 1980. One of these assumptions is that the operations of U.S. Air Carriers operating
on scheduled certificated route operations are comparable to the SCheduled U.S. Air Carriers operated
under 14 CFR 121 for the 1973-1979 time period. Another assumption is that the operations of U.S. Air
Carriers operating on nonscheduled certificated route operations are comparable to the Nonscheduled
U.S. Air Carriers operated under 14 CFR 121 far the 1973-1979 time period.

In order to calculate an accident and crash rate that is reasonably conservatiVe and yet incorporates
recent data, it is necessary to include data over a reasonably long period of time that is COrJl)lete and
current. For U.S. air carriers operating under 14 CFR 121, the years 1973 to 1994 were selected. This
enabled the accident and crash rates for 121 air carriers to be determined for a 22 year periods.

The accident and crash rates given by Tables 2.1 to 2.3 for 121 air carriers represent the accident and
crash rates over the entire flight. As experience and numerous past studies on commercial aviation
safety has shown, accidents dO not occur with equal probability during the course of the flight. Certain
flight phases, e.g. landing and takeoff, experience significantly higher number of accidents and crashes.
To determine accident and crash rates by flight phase, it is necessary to determine the number of
accidents and crashes that occur in each flight phase.

Table 2.4 presents the total number of aircraft flying under 14 CFR 121 regulations involved in accidents
by flight phase for the 1973-1994 time period. From the number of 14 CFR 121 aircraft involved in
accidents given by Table 2.4, and assuming 1.4 hour average flight duration, 570 miles average distance
flown per flight, and 407 mileslhour average velocity for each flight, for the 140,872,105 departures
(flights) flown by all U.S. Air Carriers (scheduled and nonscheduled) for 1973 to 1994, the accident rates
by flight phases are determined In Table 2.5. The adjusted number of accidents by flight phase in Table
2.5 (the 4th column from the left) are the number of accidents minus the accidents which occurred in the
taxi, ground accident, and unknown flight phases. The adjusted percentage by flight phase in Table 2.5
(the 5th column from the left is the adjusted number of accidents for that flight phase divided by the total
adjusted number of accidents. The ACRAM Standard [Ref. 2.5] defines three flight phases, takeoff,
landing and in-flight or enroute. Takeoff is defined as encompassing the actual takeoff roll and the initial
climb phase. landing is defined as inclUding the landing approach, and the actual landing roll. Enroute
or in-flight is defined as including the climb to cruise, cruise or enroute, and the descent from cruise flight
phases. To meet the needs of the ACRAM Standard, crash rates for the flight phases used by the
ACRAM Standard must be determined. This is also done by combining the accidents occurring in the
takeoff and initial clint> phases into the ACRAM takeoff accident rate. The ACRAM in-flight accident rate
was determined by combining the accidentss occurring during the clint> to cruise. cruise/enroute, and
descent from cruise flight phases. The ACRAM landing accident rate was determined by combining the
accidents occurring during the landing approach and landing flight phases.

Table 2.6 presents the number of aircraft flying under 14 CFR 121 regulations involved in crashes
(accidents resulting in destruction or major damage to the airframe) by flight phase for the 1973-1994 time
period. The crash rates of Table 2.7 are calculated from the number of crashes determined In Table 2.6
by the procedure used In Table 2.5. Similar operations assumptions are also used In the calculation.
Crash rates by ACRAM defined flight phases are determined in the last four columns of Table 2.7.

Table 2.8 presents the number of aircraft flying under 14 CFR 121 regulations involved in crashes which
resulted in destrudion or such major damage to the airframe that the aircraft is written off (major-w.o.) by
flight phase for the 1973·1994 time period. The crash rates of Table 2.9 are calulated from the number of
crashes determined in Table 2.8 by the procedure used in Table 2.5. Similar operations assumptions are
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also used in the calculation. Crash rates by ACRAM defined flight phases are also determined in the last
four columns ot Table. 2.9.

Table 2.14 presents the number of aircraft flying under 14 CFR 121 regulations involved in crashes which
result in destruction or such major damage to the airframe that the aircraft is written off (major-w.o.) which
occurred off the airport by flight phase for the 1973-1994 time period. The accident rates of Table 2.15
are calculated from the number of crashes determined in Table 2.14 by the procedure used in Table 2.5.
Similar operations assumptions are also used in the calculation. Crash rates by ACRAM defined flight
phases are determined in the last four columns at Table 2.15.

Finally, Table 2.16 presents a comparison of the total number of aircraft flying under 14 CFR 121
regulations involved in accidents/crashes with the number of aircraft flying under 14 CFR 121 regUlations
involved in off airport accidents/crashes. Note that for the taxi, takeoff I landing, and ground flight phases I

the number of 14 CFR 121 aircraft involved in off airport accidents/crashes are, be definition, zero.

Among the primary assumptions used by the ACRAM Standard [Ret. 2.5] is that the facility under
consideration is located far enough from the airport that only aircraft impacts (crashes) located off the
runway need be considered. Unfortunately, the information available on 14 CFR 121 AirCarrier
accidents in many instances allows only the identification of whether the accident occurred on or off the
airport. In most cases, the accident which occurs on the airport also occurs on the runway. For these
reasons, a sort wasperforrned on the 14 CFR 121 Air Carrier accidents to screen those events which
occurred on the airport.

Table 2.10 presents the total number of aircraft flying uncler 14 CFR 121 regulations involved in accidents
which occurred off the airport by flight phase for the 1973-1994 time period. The accident rates of Table
2.11 are calculated from the number of accidents determined in Table 2.10 by the procedure used in
Table 2.5. Similar operations assumptions are also used in the calculation. Crash rates by ACRAM
defined flight phases are determined in the last four columns of Table 2.11.

Table 2.12 presents the number of aircraft flying under 14 CFR 121 regulations involved in crashes
(accidents resulting in destruction or major damage to the airframe) which occurred off the airport by flight
phase for the 1973-1994 time period. The accident rates of Table 2.13 are calculated from the number of
crashes determined in Table 2.12 by the procedure used in Table 2.5. Similar operations assumptions
are also used in the calculation. Crash rates by ACRAM defined flight phases are determined in the last
four columns at Table 2.13.
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Tebl.2.2
NonachNulM U.S. Air C8rrl.,.. Opere!lng Under 14 CFR 121
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1171 0 0 0 0 0 2 2 0 0 218.121 110.112 17.3113 454.75 1135.40 O.OOE.oo O.OOE.oo 1.1n:.. 2.02E.oa t.tn:-OI 202E-OI UtE
1077 2 5110 21 0 sel 5 3 1 2 24O.MO 101.451 10....... ...1.01 "'.110 1.30£-01 1."E-OI 2.01E.. ".7OE.oa UIE-05 3.7IE.(II UIE
1117. 0 0 0 D 0 2 0 2 0 202.883 88.1117 •.351 434.72 115.37 O.OOE.oo O.OOE.oo t.8IE-oe 2.m. ' .•-01 U7E.(II 2 OlE

'"71 1 0 3 0 3 I 3 3 0 1115,817 88.018 ••311 410.20 78801 1I.03E-0I 1.47E-OI ute.. ..~. 3_-05 'I2E-oI USE
1080 I 0 0 1 1 .. 0 3 t 310.000 115.000 182.000 370117 70088 3.23E·1I8 .70E-OI 1.2te.. .....E-tII • lIE.. 2.I1E-OI USE
1081 0 0 0 0 0 1 0 1 0 212.000 100.000 155.000 373.21 703.23 O.OOE+OO O.OOE.oo '.42E" 1.1n:-OI UtE-OI I.17E-oI 1.45E
1082 1 0 1 D 1 .. 0 • 1 342.555 131,12' ''',787 3M 25 887.23 2.II2E-0I 7.eoe-Ol un:.. 3.04E-tII '.7IE-OI UIE.. 1.seE
1083 0 0 0 0 0 2 0 1 1 313,130 1....400 201.112 3•.115 700.71 O.OOE.oo D.DOE+OO U1E-OI 1.35I:-tII 2.I1E-OI '.74E-oI ...,IE
1084 D 0 0 0 D 4 1 3 0 421.1187 11\1.153 232.778 314.22 7211." O.OOE+OO O.OOE+OO '.32E-OI Ule-Ol '.32E-OI ule.. 1.72E-05

'''5 3 312 17 0 5 5 0 0 ......582 '7'.284 237.1. 400." 74143 1.75£·118 1.•E" 1.1tE.. uoe-Ol UtE-05 2.Ioe.CJI 2.10E
,.1 I 0 3 D 3 1 0 2 480,Me 1.....7 273.124 311." 1•.14 2.oeE-OI 5,31E-OI U*.. 1.seE-tII 2.OIE-OI U1E-oI USE
1087 1 1 0 0 .. 1 2 1 521.715 234."7 30'.348 ...2.11 780." 1.1IE'0I 4211E-OI 7.5SE.. 1.7OE-tII 5.•-01 U.E-tII .73E
1118. 0 0 0 0 1 0 0 1 '''.121 242.'" 3tI••48tI 311180 .se.48 O.DOE+OO O.OOE+OO 181E.. ".12E-oI OOOE+OO O.OOE+OO O.ooE
1l18li 3 l:n I 1 .. 2 1 1 .7•.121 2.7...1 37'.153 3115." 701.31 4.43E·0I 1.12E-OI 5.I1E.. 1.48E-tII 4.43E-OI 1.12E.CJI 7.eM:
1110 0 0 0 0 2 1 0 1 825.310 251.545 211,545 ""..., '71.• O.OOE+OO OOOE+OO UO£.. 7.7"E-oI 1.tIOE-OI U7E-oI 3.37E
11111 0 D 0 0 1 0 1 0 ..,...... 218.281 313.2113 415.14 '50.04 O.OOE+OO ODOE+OO 1.•-01 3.1IIEoOt 1.58E-OI 3.1IIE-OI 3.,.E-OI
11112 0 0 0 0 2 0 2 0 '27.880 272,001 311.'45 433.48 742.11 O.OOE+OO O.OOE+OO 3.11E.. 7.351:-01 3.11E-OI 1.35E-oI U5E
11113 0 0 0 0 0 0 0 0 723.... 313,402 352.503 "32.110 ".08 ODOE.oo OOOE+OO O.ODE+OO O.OOE+OO O.OOE+OO OOOE+OO O.OOE
11194 0 0 0 0 4 0 2 2 133.875 •.S18 411,101 431.7& 8711.• OOOE+OO O.OOE+OO ...... 1.OIE-tII UO£-OI USE-ClI 4.7IE
IHS I 0 2 0 2 N.A N.A N.A 881,000 392,100 "'7,000 "55.40 '77.1' 1.18E·08 2.55E-OI Ute.. 5.10EoOt N.A. N.A N.A
1119ll

Tetal 17 1014 70 2 1 71 25 21 17 10.2111.372 ",300.403 5.3111.33tI "".78 108.45 1. 1.•·08 U5E-OI Ule.. U5E-tII M.A. N.A M.A
Avg 0.7 ....lIt 3.04 0.00 47. 3. 1.14 1.27 0.77 448,_ 1••174 231.275 4111.1S asU5 2.03 1.2*·08 UOE-OI 1.01E.Ql UIE-tII USE-tII 1.1IE00I 1.7IE
SId 0.11 132211 '.34 021 138.51 1. 1.... 1.12 0.75 210.154 1S.57' 122.11t13 2II.~1 183.51 0.31 2.8tIE·0I 1.2IIE-OI 1.0tlE.. 2.GE.(II 142E-OI UOE-GI 212E

P • P..umilllllY DeIaN.,.,. W_iOnnol ......whenW.~.

1173-1171 NalllChMutod u.s. Air C.,.... ClPMIIId under , .. CFA 121 ---'~ 10 u.s. Ai'C...,. Clp«IIIing 011 No,*"*,,,1td c.llfic8IecI Ao... (lpelaIIclM.

Fo,1II73·1814

Tet.I '~ 1014
88

2 108~ 1 25

21 17

3.~
1.408.372 .UOl.303 ....72·33tl1 415.41 102.1" 1.~ 1.70£-01 4.01e.. UtE~ 7.33£-GI 1.nE-tII U2E~ 5.•" UIE-tII ,.OIE~

Avg 0.73 441.01 300 0.00 41.27 3.1 1.1" 1.27 0." 427.853 177.850 221.470 417.51 155.72 2.03 UIE·08 5.42E-oI noE t.04E.Ql 2.m.. 2.25£ USE-tII uee. 17IE
Std. 09 135.05 1.41 0.21 141.41 1.8 1.441 1.12 0.75 1. 204.357 ...411 11',289 21121 187.77 032 2.71E-IllI l.3.e.. '.03E 1.0n:.. U4E.oI 2.SE- ....tE-OI UOE-ol 212E



Teble2.3
Tol8I (SCheduled llI'Id Nonechldulld) U.S. Air carrier. Operating Under 14 CFR 121

[Refentnc.. 2.6 to 2.28J

121 AInnft Ollll.

CniIII CO-t +Major 0.....)~.IF..... Minorl 121 Airmll 121 Airmoft Ave.. AWtIlge A.....

F." 121 121 T.. None! Houri MiIM 121 Airmoft SpMcI N;MhI/ N;Hotni F... Aocidel'll R.II TaUII Aacldtl'll RIte
y.., Nr.. "-s. C,.w 0Iher TaUII I¥Jc. Dell. u.jo, \.Hen. Total Flown (OlIO) [»part.... (m....,,'.) D.peftu,. o.p.nu.. (IN; hour)

(IN; _) VDeI*1ure
(lAC hour) (lAC lillie) (/OIpIdu,. (lAC hour) (IN; mile)~)

1172
1173 I 201 211 1 31 • 11 11 31 '.130.415 2.555.732 5,217.177 41UI ....11 1.41£.. 3.521:. ,.201:" U.E'" UIE 3.11lE" 7.431:-01 3....E

1174 7 411 42 0 41 7 4 31 5.177.337 2.350.I0Il 4.801 ..... 414.07 ....51 1.2:IE·0I U'E. 7m.. 1.74E-oI 1.!54E 1.I4E.. U.E-oI UlIE

1175 3 111 12 0 31 10 12 17 5.107.4511 2.324.131 4.771.114 414.51 4111.71 5.3SE·07 1.29E. ,.teE.. 1.aE'" '.11£ U2E.. .....E-oI 4."E

11171 2 31 2 0 24 • • 12 5.105.727 2.4111,1511 4.122.501 411.a 411.45 3.441:·07 '.27E·l0 4.1se. '.I2E" ute 2.01£.. 4.tlE-oI 2....E

lin 5 825 31 • 24 5 • ,. '.041.8112 2,525.103 5.042.540 417.15 500.71 USE·07 1.tlE. U7E.. 1.50E... UIE· U2E.. 5.54E" 27.E

1171 5 141 11 14 22 I 4 12 1,234,t2lI 2.101.382 5.112.210 411.37 510.21 1.02E-07 1I2E. use.. 1.43E" UOE·08 uOE.. U3E-oI 1.tlE

11711 5 323 211 3 211 7 14 t 8.'7'.1111 2.1159.131 5.415.•3 415114 521.11 7.21£-07 USE" 4.221:" 1.01E-oI Ute 3.0SE. 734E-oI 313E

,.0 1 0 0 1 111 4 7 1 7.311.000 3.0....000 5.721.000 41252 531.33 1.3SE-07 3.2IIE-l0 U1£.. •.:r4E.. U2E Ute... 3.111:.. 1.I2E,., 4 1 1 2 211 1 12 " 7.1211.000 2.1120.000 5.575.000 408.77 523.n 5.I1E-07 1.37E" USE.. I.IOE... 4.1lIE" 1.I2E... 4.45E-oI 2.33E

,.2 4 210 12 12 11 3 10 • 7.040.325 2.940.513 5.351.133 417.17 541151 51111E·07 1.3.E. 2.70E" ....1:.. USE USE" U2E-oI 2.431:

1113 4 • • 1 24 4 11 • 7.2111.798 3.081.311 5......374 420.52 513.71 54tE-07 1.301:-01 3.291:" 7.I2E'" 40411:.. 2.0IE" ulle.. 2.711:

,.4 1 1 3 0 17 3 7 7 1.185.124 3.421.013 5•••.1lS2 411.14 5111.14 1.221:-07 2.1121:·10 2 GeE.. 4.tle-ol Ute 122£.. 2.1121:.. 1.10£

1115 7 ... 311 1 22 11 1 5 ••701.... 3.131.017 1.308.751 411." 575.73 .041:·07 1.I3E. 2.5se.. '.OIE.. UIE USE.. 4.IIE-ol 2.1OE

lt18 2 0 4 0 23 S • 14 '.'78.104 4.017.t2lI 7,202.027 402.72 557.15 2.00E-07 4.lIe·l0 1.311:.. 5.nE" UIE '.02E-07 UtI:'" 1.251:

,.7 5 214 17 2 • • 17 11 10,145.1112 4.310.521 7.801.373 4ClU2 573.15 HOE-07 USE. ute.. '.2IIE" 4.7410 2.1tE.. 5.271:-01 3.03E

1111 3 251 11 11 211 7 • ,. 11.140.173 4.503.4211 7.711.011 404.23 51314 UtE·07 •.IlIE·l0 UIlE.. .....E.. Ute USE.. 3.33E-oI 1...E

11111 11 258 17 2 211 • • 10 11.274.543 4.105.013 1.'45." 40145 102.33 1I.7tE-07 2.3IE. UtE.. '.OIE" S.IlIE" uOE.. U1E-oI USE

1Il1O 5 • 5 24 24 5 • 14 12.150.111 4.170.011 1,224.102 4Cl8.01 104.27 4.12E-G7 1.01E. utE.. 4.I3E'" U2E" '.05E-07 2.21E" 1.34E

1981 4 50 11 1 211 5 10 12 11.100,023 4.t5Cl.1411 7.115.130 407.13 '07.45 UtE·07 U5E·l0 2.1tE.. 5.311:" ute.. U'E" Utl:-oI utE

1982 4 211 5 2 11 4 2 13 12.501.111 5.087.723 1.014.053 401.14 '21.35 UOE-07 7.tIIE-l0 1.52E" 3.73E" USE UOE-07 1.lIE-ol 7.42E-o

1983 1 0 0 1 21 1 1 13 12.1113.411 5.211.427 '.2".241 410.31 '311.311 7.741:'01 1.IIE·l0 use.. Ule-ol use 111£-07 1.101:-01 1.1lOE

1984 4 2211 11 0 22 3 7 12 13.301.415 5.411.432 '.458,100 411.04 ... 51 3.01E-07 7.31E·l0 USE.. 4.02E" UOE 7.52E-01 1.I3E-oI UtE

1995 3 152 10 • 3S N.A. N.A. KA. 13.508.000 5,"1.100 ....7.000 411.01 853.18 222E·07 5.30E-l0 25tE.. '.lIE" 4.041: N.A. N.A. N.A.

ll19tl

TOIaI 19 3110 311 13 807 111 ,.. 207,411.104 '5.501.111 1411.5311.105 41Ul 571.71 ,. 4.71£·07 l.lIE-Cl1 use.. 7.10E" N.A. N.A. N.A.

A"lI 4.3 113.411 13.52 4.04 211.311 5.• 1.45 1.011,2'" 3.711.440 '.5Cl1.700 413.01 511.41 1.31 5.3:IE-07 1.2IIE-ol UtE.. 7.I2E-oI 1.75E" 4.23£" 2.2IIE

Std. 2. 174.25 12.19 '.01 .. 2." 3.51 2,810.514 1.1311,705 1.402.413 5.17 54.10 0.14 UtE-07 •.12E·l0 UOE.. 3.I5E-oI 1.44E-07 2.02E" ....E-o

p. P,eliminary Data
N.A. • "'ormaIion not av.lIbIt when IlIt* "..,.cI.

For 11173-1194

TOIall 13llO1 301 .7

~ 51

111 ,.. 210 ~ 113.110.104 11,140.011 140'1172.'051 411.74 5tt.7I 1.~ 415£.07 1.2OE-GIl ""E-o~ 2.•SE.. 7.lIE'" 4.oee~ 1.57E-ot U1E... 2."I:~
A"lI 43 114.00 13." 3.15 1111.14 211.00 5.• 11.45 12.73 2'.5 '.114.1111 3.129.0112 11.403.27' 412.71 557.24 1.35 5.41£-01 1.32e. 7.14E-o Ute.. '.OOE" UlIE '.7IE-ot 4.23E" ute
Std. 2.5 111133 1245 '.1l1 110.18 11.11 2." 3.51 5.31 7.1 2.1191.562 1.079,101 t.351.723 512 51.45 0.13 3111E-07 ...E·l0 4.34E-o 1.1131:" U2E-ot use.. '.44E-07 2.02E-ot U4E-o

2. COMMERCIAL AVIATION 2·9 7122196



T.182.4
TOTAL 14 CFR 121 AIRCRAFT INVOLVED IN ACCIDENTS BY FLIGHT PHASE

(Refs. 2.6 to 2.28)

FLIGHT PHASES 1913 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 ,. 1990 1991 1992 1993 1994 Tot.. Pct.

Taxi 3 3 3 .. 6 1 2 .. 5 2 1 2 0 2 8 5 .. .. 8 7 2 3 79 13.5%

Takeoff (TO) 3 3 3 2 3 2 1 1 2 2 2 1 2 1 .. 2 1 5 3 2 0 2 47 8.0%

Inilial Climb ItCl 2 1 .. 0 2 2 3 0 0 2 2 2 6 1 5 1 2 1 1 0 0 1 38 6.5%

Climb to Cruise (CC) 2 .. 0 1 1 2 3 1 1 1 .. 0 1 3 2 2 2 1 0 1 3 .. 39 6.7%

CruiselEn Route (ER) 15 10 10 5 7 6 .. 3 5 3 1 5 4 5 9 10 4 4 7 t .. .. 126 21.6%

Inilial Descert (10) 3 8 4 3 3 0 1 3 3 1 1 2 1 3 3 3 2 .. 0 3 2 2 55 0.4%

Ai- fAA) 1 3 0 0 2 1 1 0 0 0 1 0 2 0 0 0 3 0 1 0 1 1 17 2.9%

Runway~ (RA) .. 3 7 1 0 2 1 1 1 3 .. 1 3 0 1 0 1 1 2 1 2 0 39 6.7%

landing(l) .. 2 6 6 1 2 10 6 3 3 6 3 3 5 7 4 5 2 3 1 6 3 91 15.6%

Gtd. Aocident (G) 1 5 2 2 3 .. 3 0 6 1 2 0 0 3 0 2 .. 2 2 1 2 2 47 8.0%

Unknown(?) 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 1 0 2 0 0 6 1.0%
Total: 38 42 39 24 28 22 30 19 26 19 24 17 22 23 39 29 28 25 27 19 22 22 584 100.0%

2. COMMERCIAL AVIATION



Table 2.5
Totll (SCheduled end Nonscheduled) 14 eFR 121Alrcraft Involved In Accident Rate by flight Phlse

AcPted Average Aver11g8 Assumed CaIcuIBled Acc:idenI Rate by FIighl Phases Combined ACRAM Flighl Ph..- Accident RaIes
No. of No. of AdJUlted Pet. FIt. Tme Aver. Velocity Aver. Distance Accidents Accidents Accidents Acddenta Accidents Accidenla Acddenta Accidents

Fliaht Phases Aocidents Pet. Pet. R. Tnne (hours) Miles Knots Miles Knots /Departure IACHout !Mile .1<nat l/Departure lAC Hour ....He .1<nat

Taxi 79 13.53%

TaMolI (TO) 47 8.05% 47 10.40% 1.<10% 0.014 100.00 88.90 1.40 1.22 3.336E-07' 2.383E..()5 2.383E-07 2.742£-07 8.034E-07' 2.155E..()5 1.305E-07 1.502E-07

'Mial Clmb (lC 38 8.51% 38 8.41% 1.00% 0.014 230.16 200.00 3.22 2.80 2.697E-07 1.9I27E..()5 8.372E-o& 9.634E.(J8

Climb to 39 6.68% 39 8.63% 13.00% 0.182 356.74 310.00 64.93 56.42 2.768E-07 U21E-06 4.264E.o9 4.907E.o9

CNise(CC)

CnJiseI 126 21.58% 126 27.88% 60.00% 0.840 4n.57 415.00 401.16 348.80 8.944E-07 1.065E-06 2.230E.(JlJ 2.566E.o9 Ul82E-o& 1.292E.(J8 3.055E.o9 3.516E.o9

ElYoute (ER)

1M. 55 9.42% 55 12.17% 10.00% 0.140 356.74 310.00 49.94 43.40 3.904E-07 2.789E-06 7.811£.09 8.996E.o9

Descent (10)

AirpoI1 17 2.91% 17 3.76% 10.00% 0.140 247.42 215.00 34.64 30.10 1.207E-07 8.62OE-07 3.484E.o9 4.009E.o9

A AA)

Runway 39 6.68% 39 8.63% 4.00% 0.056 247.42 215.00 13.86 12.04 2.768E-07 4.944E-06 1.998E-o& 2.299E.(J8

Approach (RA)

Landina III 91 15.58% 91 20.13% 1.00% 0.014 100.00 86.90 1.40 1.22 6.460E-07 4.614E..()5 4.614E-07 5.31OE-07 U28E-07 1.31IE.(J5 8.049E-o& 8.961E.(J8

Ground 47 8.05%

Accident (G)

Unknown (1) 6 1.03%

TOTAL: 584 100.00% 4S2 100.00% 100.00% 1.400 407.53 354.14 570.55 495.79 3.209E-06 2.292E-06 5.624E.o9 8.472E.o9 3.209E.(J8 2.292E.(J8 5.824E.o9 8.472E.o9

Bases for Total 14 CFR 121 Accident Rates by Right Phase, 1973-1994 Totals:

2. COMMERCIAL AVIATION 2·11

1.4 Hours AWf'Ilg8 Right Our8llon

570 Miles Average fight Distance

407.14 MilesiHour Average FlIght Velocity

140,872,105 Departures

7122196



T."2.8
14 CFR 121 CRASHES (ACCIDENTS wmf DESTROYED OR MAJOR DAMAGE TO AIRFRAME)

BY FUGHT PHASE
IRefs. 2.6 to 2.281

flIGHT PHASES 1973 197. 1915 1978 1977 1978 1919 1980 1981 1982 1983 1984 1985 ,. 1987 1988 1989 1990 1991 ,. 1093 1994 Tot" Pd.

Tui 2 1 2 3 6 0 0 3 4 2 1 2 0 2 1 4 1 1 8 0 2 1 50 16.4'"

Takeoft (TO) 2 0 3 1 2 1 1 1 2 1 2 1 2 1 2 1 1 3 3 2 0 2 34 11.2%

Inilial Climb (IC) 2 0 3 0 2 1 3 0 0 2 2 2 6 1 2 1 2 1 1 0 0 1 32 10.5'"

Climb to Cruise (CC) 1 1 0 0 0 0 3 0 1 0 2 0 1 0 1 1 1 1 0 0 1 0 14 4.6'"

CruiselEn Route (ER) 3 2 0 1 1 1 1 1 1 0 0 2 0 0 3 • 2 0 0 1 0 0 23 7.6'"

Initial Descent lID) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0.3%

Ai A. liMI 1 2 0 0 1 1 1 0 0 0 1 0 2 0 0 0 3 0 1 0 0 0 13 4.3%

Runway Approach (RA) 4 2 7 1 0 2 1 1 1 3 2 1 3 0 1 0 1 1 2 1 1 1 36 11.8%

LandIno III 4 2 8 6 1 2 9 5 3 3 5 2 3 5 7 4 5 2 2 1 5 3 65 28.0%

Grd. Aocident (G) 0 1 1 0 1 2 1 0 1 1 0 0 0 0 0 0 2 1 0 0 0 1 12 3.9"-

Unknownl?l 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0 4 1.3%
" Total: 19 11 22 12 14 10 21 11 13 13 15 10 17 9 23 15 18 11 15 6 9 10 304 100.0%

2. COMMERCIAL AVIATION 2-12 7122/96



Table 2.7
~4 em 121 Q'ash (Accidents with Destroyed or Mator Damage to Airframe) Rates by flight Phase

A~ed Av•• Average Assumed Calculated Crash lUIe by Right Phases CombIned ACRAM Flight PhaseI Crash lUIes

No. of No. of A*"ed Pet. FIt. Time Av••Velocily Av••Distance Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes
Flight Phases er_hes Pet. Crashes Pet. Fl. Time (hows) Miles Knob Miles Knots [/Departure I,,"CHour N1ile .t<not IlDeo8fture lAC Hour N1ile .t<not

Taxi 50 16.45%

Takeolf (TO) 34 11.18"JC. 34 14.29% 1.00% 0.014 100.00 86.90 1.40 1.22 2.414E-07 1.724E-OS 1.724E-07 1.984E-07 4.685E-07 1.673E-OS 1.014E-07 1.166E-07

Initial Climb IIC 32 10.53% 32 13.45% 1.00% 0.014 230.16 200.00 3.22 2.80 2.272E-07 1.623E-OS 7.050E-oB 8.113E-oB

CHmbto 14 4.61% 14 5.88"JC. 13.00% 0.182 356.74 310.00 64.93 56.42 9.938E-oe 5.460E..o7 1.531E..()9 1.761E..()9

Cruise(CC)

Cruise( 23 7.57% 23 9.66% 60.00% 0.840 4n.57 415.00 401.16 348.60 1.633E-07 1.944E..o7 4.070E·l0 4.684E·10 3.820E..o7 2.781E'()7 6.574E·l0 7.566E·l0
Enroute (ER)

Initial 1 0.33% 1 0.42% 10.00% 0.140 356.74 310.00 49.94 43.40 7.099E..()9 5.07OE-oe 1.421E·l0 1.636E·10

Descent (10)

Ailpott 13 4.28% 13 5.46% 10.00% 0.140 247.42 215.00 34.64 30.10 9.228E-oe 6.592E..o7 2.664E..()9 3.066E-09

lAA)

Runway 36 11.84% 36 15.13% 4.00% 0.056 247.42 215.00 13.86 12.04 2.556E..o7 4.563E..06 1.844E-oe 2.123E-oe

Approach (RA)

landinlllll 85 27.98"JC. 85 35.71% 1.00% 0.014 100.00 86.90 1.40 122 6.034E-07 4.310E-OS 4.310E-07 4.1160E-07 8.589E-07 1.zm:-os 5.83OE-oB U79E-oB

Ground 12 3.95%

Accident (G)

Unknown(?) 4 1.32%

TOTAl: 304 100.00% 238 100.00% 100.00% 1.400 407.53 354.14 570.55 495.79 1.689E..06 1.207E..06 2.961 E..()9 3.408E-09 1.689E..06 1.207E..06 2.961E..()9 3.408E..()9

Bases lor Total 14 CFR 121 Cr.h Rates by Flight Phase, 1973-1994 Totals:

2. COMMERCIAL AVIATION 2·13

1.4 Hours Average Flight DUI'lIIion
570 Miles Average Flight Distance

407.14 MilesIHour Average Right Velodly

140,872,105 Depal1Ures

7122/96



TIb"2.8
14 CFR 121 CRASHES WlTHOES'mOYEOIIIAJOR-W.O. AIRFRAMES

BY FLIGHT PHASE
'Refs. 2.6 10 2.28)

flIGHT PHASES 1973 11174 1975 1916 1977 1978 11179 1980 1981 1982 1983 1984 1985 ,. 1987 1988 1989 1990 ,., ,. ,. 1994 Toe" Pet.

Taxi 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 (I 2 1.7%

Takeolf (TO) 1 0 1 1 1 1 0 0 0 0 0 0 1 0 1 1 1 1 2 2 0 0 14 11.6%

Initial Climb (IC) 2 0 2 0 1 1 3 0 0 2 1 1 6 1 1 1 1 1 1 0 0 1 26 21.5%

Climb 10 Cruise (CC) 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 5 ".1%

CruiseJEn Route (ER) 0 2 0 0 1 0 0 0 0 0 0 2 0 0 2 2 2 0 0 0 0 0 11 9.1%

Initial Dellc:en (10) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0.8%

Ail'DOft & M) 0 2 0 0 1 1 0 (I 0 0 1 0 1 0 0 0 3 0 0 0 0 1 10 8.3%

Runway Approach (RA) .. 2 .. 1 0 2 1 1 0 0 1 0 2 0 1 0 1 1 1 1 0 0 23 19.0%

lancflnlJ (t) 3 1 3 .. 0 1 1 3 1 1 1 0 1 2 1 2 0 0 1 1 1 0 28 23.1%

Grd. Accident (G) 0 0 (I (I 0 0 0 0 0 0 0 0 0 0 (I 0 1 0 0 0 0 0 1 0.8%

Unknown (1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (I 0 0.0%
Total: 10 7 10 6 5 6 7 .. 1 3 .. 3 11 3 6 7 10 5 5 .. 1 3 121 100.0%



Table 2.9
14 eFR 121 Crashes wtth DestroyedlMator-W.O. Airframe Rates by flight Phase

Aqustecl Average Avenage Assumed Calculated Crash Rlit. by Right Phases CombIned ACRAM Right Phases Crash Rates
No. 01 No. of A$lIted Pet. Fll. Time Average VeIoc*y Average Distance Crashes Crashes er.tlM Crashes Crashes Crashes Crashes Crashes

FliahtPhases Crashes Pet. Crashes Pet. R. Tme fhoIn) Miles Knots Miles Knots !JDepa,ture lAC Hour .Mile Mnot m-ture lAC Hour /Mile ,1(not

Taxi 2 1.65%

Takeoff (TO) 1~ 11.57% 14 11.86% 1.00'% 0.014 100.00 86.90 1.40 122 9.938E-08 7.099E.()6 7.099E.{l8 8.169E-08 2.839E..Q7 1.014E-OS 8.143E-08 7.069E-08

Intial Clmb (IC 26 21.49% 26 22.03% 1.00'% 0.014 230.16 200.00 3.22 2.80 1.846E..Q7 1.318E-OS 5.728E-08 8.592E-08

Climb to 5 4.13% 5 4.24% 13.00% 0.182 356.74 310.00 64.93 56.42 3.549E-08 1.95OE-07 5.467E-10 6.291E-10
Cruise(CC)

CruiNt' 11 9.09% 11 9.32% 60.00% 0.840 4".57 415.00 401.16 348.60 7.II09E-08 9.296E-08 1.946E-10 2.24OE·10 U17E..Q7 U72E-07 3.481E-10 4.OO5E-10
E,..oute (EA)

IMial 1 0.83% 1 0.85" 10.00% 0.140 356.74 310.00 49.94 43.40 7.099E-09 5.070E-08 1.421E-10 1.838E-10
Descent (10)

Airpott 10 8.26% 10 8.47% 10.00% 0.140 247.42 215.00 34.64 30.10 7.099E-08 5.070E..Q7 2.049E-09 2.358E-09
(M)

Runway 23 19.01% 23 19.49% 4.00% 0.056 247.42 215.00 13.86 12.04 1.633E-07 2.916E-06 1.178E-08 1.356E-08

Approach (RA)

Landing III 28 23.14% 28 23.73% 1.00% 0.014 100.00 86.90 1.40 122 1.988E..Q7 1.42OE-OS 1.42OE-07 U34E-07 3.82OE..Q7 5.172E-06 2.373E-oI 2.731 E-08

Ground 1 0.83%
Accident (G)

Unknown(?) 0 0.00%

TOTAl: 121 100.00% 118 100.00% 100.00% 1.400 407.53 354.14 570.55 495.79 8.376E-07 5.983E..Q7 1.468E-09 1.889E-09 8.376E-07 5.983E-07 1.468E-09 1.689E-09

Bases lor Total 14 CFR 121 Crash Rates by Right Phase, 1973-1994 Totals:
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T.ble2.10
TOTAL OFF AIRPORT ONLY 14 CFR 121 ACCIDENTS BY FUGHT PHASE

(Re". 2.6 to 2.281

flIGHT PHASES 1973 1974 1975 1976 19n 1978 1979 1980 1981 1982 1983 1984 1985 1. 1987 1988 1989 1990 1991 1. 1993 1994 Tot" Pet.

Taxi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%

Takeoff (TO) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0'1(,

!niliIIJ Climb tIC) 2 0 3 0 2 1 3 0 0 2 0 0 4 0 1 0 1 1 1 0 0 1 22 8.0%

Climb to Cruise ICC) 2 4 0 1 1 2 3 1 1 1 3 0 1 1 1 1 2 1 0 1 2 4 33 12.0%

CruiselEn Route IER) 15 10 10 5 7 6 4 3 5 3 , 4 4 5 7 10 3 3 7 1 4 4 121 43.8%

Initial Descent (10) 3 8 3 3 3 0 1 3 3 1 1 2 1 3 3 3 2 3 0 3 2 2 53 19.2%

AI....... • " tAA) 1 3 0 0 2 1 1 0 0 0 1 0 2 0 0 0 2 0 , 0 1 1 18 5.8%..

Runway Approach (RA) 2 3 4 1 0 2 1 1 0 2 3 1 1 0 1 0 1 1 2 1 1 0 28 10.1%

Landino ft.) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '0.0%

Grd. Accident (G) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%

Unl<nown (11 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 3 1.1"
Total: 25 28 20 10 15 12 14 8 9 9 9 8 13 9 13 14 11 9 11 7 10 12 276 100.0%



Table 2.11
Tot" (SCheduled and Nonscheduled) Off Airport Only 14 eFR ~21 Accident Rates by flight Phase

~Ulted A_age Average Assumed Calculated Accident Rate by Righi Phases Combined ACRAM Right Ph8M8 Accident Ral8l1
No. of No. of A4usted Pet. FIt. Time A_age Veloclly Average Distance Accidents Aoc:idents Acddents Accident. Accident. AccidenIs Acc:idenls Acc:idenls

RiAht Phases Accldents Pet. Accidents Pet. R. Time thours} Miles Knoll Miles Knots lDeoarture lAC Hour N1ile .1<nd lAC Hour .tARe .1<nd

Taxi 0 0.00%

Takeoff (TO) 0 0.00% 0 0.00% 1.00% 0.014 100.00 86.90 1.40 1.22 O.OOOE.oo O.OOOE.oo 0.000E.00 O.OOOE.oo 1.S82E.o7 5.578E-06 3.mE-08 3.888E.Q8

Initi.C~11C 22 7.97% 22 8.06'lC0 1.00% 0.014 230.16 200.00 3.22 2.80 1.S62E.o7 1.116E-OS 4.847E.Q8 5.578E.Q8

Climb 10 33 11.96% 33 12.09% 13.00% 0.182 356.74 310.00 64.93 56.42 2.343E.o7 1.287E-06 U08E-09 4.152E-G9

Cruise (CC)

Cruisel 121 43.84% 121 44.32% 80.00% 0.840 4n.57 415.00 401.16 348.60 8.589E.o7 1.023E-06 2.141 E-09 2;484E-G9 1.583E-08 1.218E-08 2.875E-G9 3.308E-09
Enroute (EA)

'Mia! 53 19.20% 53 19.41% 10.00% 0.140 356.74 310.00 49.94 43.40 3.782E.o7 2.687E-06 7.533E-G9 8.869E-09

Descent (10)

Ailport 16 5.80% 16 5.86% 10.00% 0.140 247.42 215.00 34.64 30.10 1.136E.o7 8.113E.o7 3.279E-09 3.773E-09
Approach (AA)

Runway 28 10.14% 28 10.26% 4.00% 0;056 247.42 215.00 13.86 12.04 1.988E.o7 3.S49E-06 1.435E-08 1.6S1E.Q8

Approach (RA)

landing III 0 0.00% 0 0.00% 1.00% 0.014 100.00 86.90 1.40 1.22 0.000E.00 0.000E.00 0.000E.00 0.000E.00 1.988E.o7 2.13tE-08 1.303E-08 U99E-08

Ground 0 0.00%

Aocident (G)

Unknown(?) 3 1.09%

TOTAl: 276 100.00% 273 100.00% 100.00% 1.400 407.53 354.14 570.55 495.79 1.938E-G6 1.384E-06 3.397E-09 3.909E-G9 1.938E-08 1.384E-08 3.397E-G9 3.909E-G9

Bases tOf Total 14 CFR 121 AocIdenI Rates by Righi Phase, 1973-1994 Totals;
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Table 2.12
OFF AIRPORT ONLY 14 CFR 121 CRASHES (ACCIDENTS WITH DESTROYED OR MAJOR DAMAGE TO AIRFRAIIE),

BY FUGHT PHASE
(Refs. 2.6 to 2.28)

flIGHT PHASES 1973 1914 1175 1978 1977 1978 1979 1980 1081 1982 1983 1984 1985 1986 1987 ,. 1989 1990 1991 t. 1993 1994 Tot" Pd.

Taxi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%

TakeofI (TO) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%

Initial Climb (leI 2 0 2 0 2 1 3 0 0 2 0 0 4 0 0 0 1 1 1 0 0 1 20 22.2%

Climb to Cruise (CC) 1 1 0 0 0 0 3 0 1 0 1 0 1 0 1 0 1 1 0 0 0 0 11 12.2%

CruiseJEn Route {EA) 3 2 0 1 1 1 1 1 1 0 0 1 0 0 2 4 1 0 0 1 0 0 20 22.2%

Initial Deseenl (10) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1.1%

Ai1IlOf1 ,1M) 1 2 0 0 1 1 1 0 0 0 1 0 2 0 0 0 2 0 1 0 0 1 13 14.4%

Runway Approach (RA) 2 2 4 1 0 2 1 1 0 2 1 1 1 0 1 0 1 1 2 1 0 0 24 26.7%

landinalll 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%

Grd. Accident (G) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
,

Unknown(?) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1.1%
Total: 9 7 6 2 4 5 10 2 2 4 3 2 8 0 .. .. 6 3 4 2 0 3 90 100.0%



Teble2.13
Off Alrpot1 Only 14 CFR 121 Crash (Accidents wtth Destroyed or Mel« Damage to Airframe) Rates by flight Phase

AcPted Average Average Assumed Cak:ulated Crash Rete by Right Ph_ Combined ACRAM Right PhMes Crash Altes
Ho.d Ho.d AcPted Pel. Flt. Time Average Veloclly Average DIaUlnce Crashes Crashes Crashes CrMhes Cruhels Cruhes Crashes Cruhels

Flight Phases er.t- Pel. CI'IIlShea Pel. R. TII'IMI (hows) Miles Knots Miles Knots /Departure lAC Hour !Mile ~not lAC Hour ....iIe .1<not

Taxi 0 0.00%

TaMoff(TO) 0 0.00% 0 0.00% 1.00% 0.014 100.00 86.90 1.40 1.22 0.000E.00 O.OOOE.oo 0.000E.00 0.000E.00 1.42OE.07 5.070E-06 3.072E.()8 3.535E.()8

Initial CImb flC 20 22.22% 20 22.47% 1.00'1(, 0.014 230.16 200.00 3.22 2.80 U20E~1 1.014E-05 4.406E.()8 5.070E.()8

Climb to 11 12.22% 11 12.36% 13.00% 0.182 356.14 310.00 64.93 56.42 1.809E-oe 4.290E-01 1.203E~ 1.384E~

Cruise(CC)

CruiseI 20 22.22% 20 22.47% 80.00% 0.840 4n.51 415.00 401.16 348.80 1.42OE~1 1.690E-07 3.5391:-10 4.073E·10 3.194E~1 U53E.07 5.801E-10 6.616E·10
Enroute (ER)

Inilial 1 1.11'" 1 1.12"- 10.00% 0.140 356.14 310.00 49.94 43.40 1.099E~ 5.070E-08 U21E-10 1.S38E-10
Descent (ID)

Airport 13 14.""'" 13 14.61'" 10.00% 0.140 241.42 215.00 34.64 30.10 9.228E-08 6.592E-01 2.664E-09 3.066E-09
ADDrOaCh (AA)

Runway 24 26.61% 24 26.97% 4.00% 0.056 241.42 215.00 13.86 12.04 1.704E-01 3.042E-06 1.230E.()8 1.415E.{)8

Approach (RA)

landing (l) 0 0.00% 0 0.00% 1.00'1(, 0.014 100.00 86.90 1.40 1.22 0.000E.00 O.OOOE.oo O.OOOE.oo O.OOOE.OO 1.704E~1 2.434E.()8 1.117E.()8 1.285E-oe

Ground 0 0.00%

Aocklent (G)

UnMownf?) 1 1.11'"

TOTAL: 90 100.00% 89 100.00% 100.00'1(, 1.400 401.53 354.14 510.55 495.19 6.318E-01 4.513E"()1 1.107E-09 1.274E..09 6.318E"()1 4.513E"()1 1.107E..09 1.274E-09

Bases'or Total 14 CFR 121 Crash Rates by Right Phase, 1973-1994 Totals:
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Table 2.1.
OFF AIRPORT ONLY ,. CFR 121 CRASHES WITH DESTROYED OR MAJOR-W.O. AIRFRAMES

BY FUGHT PHASE
IRe,.. 2.6 to 2.28)

flIGHT PHASES UJ73 1974 1975 1976 19n 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 ,. 1990 ,., 1992 19t3 1994 TClbII Pet.

Tui 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%

Takeoff (TO) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%

Initial Climb IlC) 2 0 2 0 1 1 3 0 0 2 0 0 .. 0 0 0 1 1 1 0 0 1 19 30.6%

Climb to Cruise (CC) 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 .. 6.5%

CruiselEn Route (ER) 0 2 0 0 1 0 0 0 0 0 0 2 0 0 1 2 2 0 0 0 0 0 10 16.1%

Initial Descenl (10) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1.6%

A'--" I fAAI 0 2 0 0 1 1 0 0 0 0 1 0 1 0 0 0 2 0 0 0 0 1 9 14.5%

Runway Approach (RA) 3 2 3 1 0 2 1 1 0 0 1 0 1 0 1 0 1 0 1 1 0 0 19 30.6%

LMdinafU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 () 0 0.0%

Grd. A0ciden4 (G) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%

Unknown(?) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
Total: 5 6 5 1 3 .. 6 1 0 2 2 2 6 0 2 2 7 2 2 1 0 3 62 100.0%



Teble 2.15
orr Airport Only 14 CFR 121 Crashes with Destroyed/Malar.W.O. Airframe Retes by flight Phi.

AdJusted Av... AvenIge Assumed Calculated Crash Rate by Right Ph8S8S CombIned ACRAM Flight Ph.- Crah AIdes
No. 01 No. 01 AdJusted Pet. FIt. Time Av...VeIociIy Av..age Distance Crashes Crashes Cruhes Crashes Crashes CrMhes Crashes Crashes

Fliaht Phaes Crashes Pet. Crashes Pel. R. Time (hours) Miles Knob Miles Knob l/Oepartn lAC Hour N1i1e ~not - lAC Hour h.4i1e ~not

Taxi 0 0.00%

Takeoff (TO) 0 0.00% 0 0.00% 1.00% 0.014 100.00 86.90 1.40 1.22 O.OOOE.OO O.OOOE.OO O.OOOE.OO O.OOOE.OO 1.349£-07 4.817E..(16 2.918E-08 3.3S8E-08

Inilial Climb flC 19 30.65% 19 30.65% 1.00% 0.014 230.16 200.00 3.22 2.80 1.349E-07 9.634E-06 4.186E.o& 4.817E-08

Climb to 4 6.45% 4 6.45% 13J10% 0.182 356.74 310.00 64.93 56.42 2.839E.o& 1.56OE-07 4.373E-10 5.033E-10

Cruise (CC)

Cruisel 10 18.13% 10 16.13'% 60.00% 0.840 477.57 415.00 401.16 348.60 7.099E-08 8.451E.o& 1.770E-10 2.006E-10 1.704E-07 1.309E.()1 3.094E-10 3.56OE·10

Enroute (EA)

Inilial 1 1.61% 1 1.61% 10.00% 0.140 356.74 310.00 49.94 43.40 7.099E-09 5.070E-08 1.421E-10 1.636E-10

Descent (10)

Airpolt 9 14.52"- 9 14.52"- 10.00% 0.140 247.42 215.00 34.64 30.10 6.389E-08 4.563E.()1 1.844E-09 2.123E-09

Approach fAA)

Runway 19 30.65% 19 30.65% 4.00% 0.056 247.42 215.00 13.86 12.04 1.349E-07 2.408E-06 9.734E-09 1.12OE-08

Approach IRA)

landina Il) 0 0.00% 0 0.00% 1.00% 0.014 100.00 86.90 1.40 . 122 O.OOOE.OO O.OOOE.OO O.OOOE.OO O.OOOE+OO 1.349£-07 1.tII27E-08 8.841EoOe 1.017E-08

Ground 0 0.00%

Accident (G)

UnMown(?) 0 0.00%

TOTAl: 62 100.00% 62 100.00% 100.00% 1.400 407.53 354.14 570.55 495.79 4.401E~7 3.144E~7 7.714E·10 8.877E-10 4.«)1E-07 3.144E.()1 7.714E-10 8.877E-10

Bases lor Total 14 CFR 121 Crash Rates by flight Phase, 1973-1994 Totals:
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All Off All Off
Accidents Airport Accidents Airport

Total Total Destroyed Destroyed Destroyed' Destroyed!
All Off or Major or Major Major.W.O. Major.W.O.

Accidents Airport Pet. Damage Damge Pet. Airframe Airframe Pet.
No.of No. of OffAirportl No. of No. of OffAirportl No. of No. of OffAirportl

F1iaht Phases Aoc:idents Accidents All Aoc. Crashes Crashes All Aoc. Crashes Crashes All Aoc.

Taxi 79 0 0.0% 50 0 0.0% 2 0 0.0%

Takeoff (TO) 47 0 0.0% 34 0 0.0% 14 0 0.0%

Initial Climb (IC 38 22 57.9% 32 20 62.5% 26 19 73.1%

Climb to 39 33 84.6% 14 11 78.6% 5 4 80.0%

Cruise (CC)

Cruisel 126 121 96.0% 23 20 87.0% 11 10 90.9%

Enroute (ER)

Initial 55 53 96.4% 1 1 100.0% 1 1 100.0%
Descent (10)

Airport 17 16 94.1% 13 13 100.0% 10 9 90.0%
Approach (AA)

Runway 39 28 71.8% 36 24 66.7% 23 19 82.6%
Approach (RA)

Landino (U 91 0 0.0% 85 0 0.0% 28 0 0.0%

Ground 47 0 0.0% 12 0 0.0% 1 0 0.0%

Accident (G)

Unknown (?) 6 3 50.0% 4 1 25.0% 0 0 0.0%

TOTAL: 584 276 47.3% 304 90 29.6% 121 62 51.2%

Table 2.16

7/22/962-22

Comparison of All 14 CFR 121 Aircraft Involved In Accidents/Crashes with
14 CFR 121 Aircraft Involved·ln Off Airport Accidents/Crashes

2. COMMERCIAL AVIATION



2.3 AIR TAXI (14 CFR 135) ACCIDENT AND CRASH RATES

An Air Taxi is defined as a classification of Air Carriers which transports in accordance with 14 CFR 135
IRef. 2.2]. persons, property. and mail using small aircraft (under 30 seats or a maximum payload
capacity of less than 7,500 pounds). A Commuter Air Carrier is defined as an Air Taxi operator which
performs at least five round trips per week between two or more points ancl publishes flight schedules
which specify the times, days of the week, and points between which such flights are performed.

Tables 2.16 to 2.18 taken from the NTSB Annual Review of Aircraft Accident Data, U.S. Air Carrier
Operations (Ref. 2.6 to 2.26] and the NTSB News Annual Press Release on U.S. Airline Accidents [Ref.
2.27 and 2.28] presents the following information for the years 1975 to 1995:

1. The number of fatal accidents.
2. The total number of accidents.
3. The number of passenger fatalities aboard the aircraft flying under that part.
4. The number of crew fatalities aboard the aircraft flying under that part.
5. Other fatalities associated with the accident including ground fatalities and fatalities

aboard aircraft involved in the accident but not flying under that part. I.e. collisions,
6. The total number of fatalities,
7. The number of aircraft flying under that part involved in the accidents that were

destroyed.
8. The number of aircraft flying under that part involved in the accidents that were

substantially (major) damaged.
9. The number of aircraft flying under that part involved in the accidents that suffered minor

orne damage.
10. The total number of aircraft flying under that part involved in the accidents.
11. The number of aircraft hours flown by aircraft flying under that part.
12. The number of aircraft miles by thousands flown by aircraft flying under that part,
13. The number of aircraft departures perlormed by aircraft flying under that part,
14. The average speed of aircraft flying under that part. calculated by dividing the number of

aircraft miles flown by the number of aircraft hours flown,
15. The average number of aircraft miles flown by aircraft flying under that part per flight or

departure, calculated by dividing the number of aircraft miles flown by the number of
departures.

16. The average amount of time flown by aircraft flying under that part per flight or departure,
calculated by dividing the number of aircraft hours flown by the number of departures.

17. The fatal accident rate per aircraft hour. aircraft mile. and departure. determined by
dividing the number of fatal accidents by the number of aircraft hours, aircraft miles, and
departures, respectively.

18. The total accident rate per aircraft hour, aircraft mile. and departure. determined by
dividing the total number of accidents by the number of aircraft hours. aircraft miles. and
departures, respectively.

19. The crash rate per aircraft hour, aircraft mile, and departure. determined by dividing the
number of crashes (defined as aircraft flying under that part Involved in the accident that
were destroyed or substantially damaged) by the number of aircraft hours. aircraft miles.
and departures, respectively.

The total. average, and standard deviation for each of the above categories of Information were
calculated for those years in which information was available. except for the calculated average speed.
distance and time per departure (14. to 16.) and calculated fatal accident. total accident and crash rates
(17. to 19.) which had only the average and standard deviation calculated. Table 2.17 presents data for
the scheduled or commuter U.S. air carriers operating under 14 CFR 135. Table 2.18 presents data for
the nonscheduled or air taxi U.S. airearriers operating under 14 CFR 135. Table 2.19 presents for total
U.S. air earriers operating under 14 CFR 135 and is the sum of Tables 2.17 and 2.18.

While Tables 2.17 to 2.19 were taken from NTSB documents [Refs. 2.11 to 2.28). only the accident data
and the aircraft damage data were compiled by the NTSB. All operations data are tabulated by the F.AA
It should be emphasized that all of the accidents, aircraft involvment. and operations given in Tables 2.17
to 2.19 were tabulated on the basis of the part or regulation under which the flight was conducted and that
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the accident and crash rates are conculated on a consistent basis.

The caveats stated for 14 CFR 121 Air Carriers in section 2.2 generally apply to the 14 CFR 135 Air
Carriers (Air Taxis), i.e., repositioning or feny flights, and training flights are not counted as part of the
operations, and operations by foreign air carriers in U.S. airspace are not counted. The errors introduced
by these restrictions on the data are not known but are assumed to be small. The number of air taxi
flights by foreign air carriers in U.S. airspace are expected to be particularly small because of the
distances involved and the range limitation of airtaxi aircraft types.

In order to calculate an accident and crash rate that is reasonably conservative and yet Incorporates
recent data, It is necessary to include data over a reasonably long period of time that is co~ete and
current. For U.S. air carriers operating under 14 CFR 135, the years 1980 to 1993 were selected. This
enabled the accident and crash rates for 135 air carriers to be detennined fora 14 year periods.

The accident and crash rates given by Tables 2.17 to 2.19 for 135 air carriers represent the accident and
crash rates over the entire flight. As experience and numerous past studies on corrvnercial aviation
safety has shown, accidents do not occur with equal probability during the course of the flight. Certain
flight phases, e.g. landing and takeoff. experience significantly higher number of accidents and crashes.
To determine accident and crash rates by flight phase, it is necessary to determine the number of
accidents and crashes that occur in each flight phase.

Table 2.20 presents the total number of accidents involving aircraft flying under scheduled 14 CFR 135
regulations by flight phase and by aircraft damage state for the 1980 to 1993 time period except for 1981
[Refs. 2.13 to 2.26}. From the number of accidents invoMng Scheduled 14 CFR 135 aircraft given by
Table 2.20. and assuming 0.7 hour average flight duration, 127.5 miles average distance flown per flight,
and 179.5 mileslhour average velocity for each flight, for the 36,582,419 departures (flights) flown by
Scheduled 14 CFR 135 Air Carriers for 1980 to 1993, the accident and crash rates are determined in
Table 2.21. The ACRAM Standard (Ref. 2.5) defines three flight phases. takeoff, landing and in-flight or
enroute. Takeoff is defined as encompassing the actual takeoff roll and the initial climb phase. Landing
is defined as including the landing approach. and the ac:tuallanding roll. Enroute or in-flight is defined as
including the climb to ClUise. cruise or enroute, and the descent from cruise flight phases. To meet the
needs of the ACRAM Standard. crash rates tor the flight phases used by the ACRAM Standard roost be
determined. This is also done by combining the crashes occurring in the takeoff and initial climb phases
Into the ACRAM takeoff crash rate. The ACRAM in-flight crash rate was determined by combining the
crashes occurring during the climb to cruise, cruise/enroute, and descent from cruise flight phases. The
ACRAM landing crash rate was determined by combining the crashes occurring during the landing
approach and landing flight phases.

Table 2.21 has a column (2nd from the left) which lists the calculated nurmer of accidents. This was
determined by taking the flight phase percentages determined in Table 2.20 and applying the
percentages to the total number of Scheduled 14 CFR 135 accidents for the 1980·1993 time period
determined from Table 2.17. This was done because the number for Scheduled 14 CFR 135 accidents
by flight phase for 1981 was not available at the time Table 2.20 was prepared. It is hope that this data
can be obtained and that these tables can be revised to present the ae:tual1981 data in the calculations.

Finally, applying the assu"1rtiOn used by the ACRAM Standard (Ref. 2.5] that facilities considered by the
ACRAM Standard are located far enough from the airport that only aircraft i"1>8ets (crashes) located off
the runway need be considered. cannot be done for 14 CFR 135 aircraft due to unavailability of that data.
Therefore, the crash rates presented by Table 2.21 represent alt Scheduled 14 CFR 135 accidents, both
on and off the airport. A possible factor which could be applied to the crash rates of Table 2.21 is to apply
the off airportltotal accident percentages of 14 CFR 121 Air Carriers detennined In Tables 2.16 to the

Scheduled 14 CFR 135 Air Carrier crash rates. It should be noted that there are significant differences in
the type of aircrafts used in 14 CFR 121 operations versus Scheduled 14 CFR 135 operations. In
addition, the type of operations performed under 14 CFR 121 differ significantly from the type of
operations performed under 14 CFR 135 except tor the largest SCheduled 14 CFR 135 Air Carriers flying
the larger aircraft types. Another possible faetorwhich could be applied to the crash rates of Table 2.21 is
to apply the off runwayltotal accident percentages for General Aviation determined in Chapter 3 to the
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Scheduled 14 CFR 135 Air Carrier crash rates.
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T..... 2.17
Scheduled U.S. Air c.rten OpenIting Un.r 14 CFR 135 (Commu.rl)

(Refer.ncel 2.11 10 2.28J

135 AiaIII0-.

er.tI 10-1 +....DMt.1 RIte IF...... MiIoIf 135Ainnll 135 AiroaIl A-. A--a- A-.
F.... 135 135 TGlII NoneI Houtw MltM 135Airoa1l SpNd Ie ....... leHoUNf F.... ~I'IlAlit To&II~I'Il'"

v_ Aoc. "-e. c- OllI« TClUII Aoc. Owl. .......' tkM. To1lll F_ (0001 I)opMuree (1IlM.4w.1 Dep.n.... 0epMure Vie hour) V~IIl"I~ (/lehour) (IAC"'I l/OtPIfture (lAC""'" (/N; ......I~1

lt14
1115 12 N.A. N.A. NA. 41 NA. N.A. NA. '31.312 N.A. N.A. N.A. NA. UtE·os N.A. N.A. 5.UE-05 N.A. N.A. N.A. N.A. N.A

1t7. • N.A. N.A. N.A. N.A. N.A. N.A. IlIUIll N.A. N.A. N.A. MA. U2E·OI N.A. N.A. U3E-05 N.A. N.A. N.A. N.A. N.A
1t77 • N.A N.A. MA. ... N.A. N.A. N.A. 1.150.250 N.A. N.A. N.A. N.A. 7.82E.0I N.A. NA. U3E-05 MA. N.A. N.A. N.A. N.A
,.7. 14 34 14 0 ., 20 41 0 1.'02.138 NA. N.A. N.A. N.A. 1.000·os N.A. N.A. ute.. N.A. N.A. UtE~ NA. N.A.
1t7. IS 50 18 0 52 20 32 0 1.1....21 1112....3 1.'83.705 1....54 102.1' UtE·05 1.7.e.. 7.•E 4.441:-05 2.7OE007 2.71E" 4.44I:~ 2.7OE007 UIE
118O • 27 10 0 38 • 27 3 1.175.5. 1112.200 1,77..... 183.4' 108.18 ""E-OI ..,IE-ol uoe U3E.. 1.•E007 2.14E 1I.000.o!l U7E007 U3E
It., • 21 11 2 31 10 20 1 1.240.784 113.001 1.835.1« 15555 105.17 7.2SE·0I ..liE.. 4.IOE 25OE-05 1."E007 1.IIE·OS 2.42E.o!l U5E007 183E
11182 5 • • 0 28 t 17 2 1.211,741 222.355 2.028.'" 171O. lot. 71 USE-OI U5E-oI 2.47E 200E-05 1.17E007 ute· "2E~ I.I2e007 123E
1183 2 • 1 1 17 • • 2 1.510.101 253.572 2.32'.430 18783 108.10 I.32E-0I 7.IIE" •.5.E007 1.13E-05 '.70EoO' 7.30E· •.•3£.. 512E-oI .....E
1184 7 31 • 2 22 7 15 0 1.745,782 211.410 2,"1I,590 ""'5 111I.11 U1E·1lI 2.40E" U2E.. UIE-05 7.55E-oI U2E· UtE~ 7.55E-oI '.22E
III1S 7 21 • 1 21 • 12 0 1.737.111I 300.117 2,581.413 173.17 117.44 403E·0I 2.33E" 2.73E 1.I1E-05 ....E-oI UOE.. U1E~ •.•E-oI 120EI. 2 3 1 0 15 1 13 2 1.724,588 307,313 2,7....11 17.24 lot.13 1.11£·08 '.51E-oI 7.15EoO '.70E" 4.•E-oI UIE.oe '.I2E" 455e-ol 5.ODE
1187 1O 42 15 2 33 11 11 3 1.I4I.ll4I 350.t7. 2.1ot,1I' 11021 124.17 5.14E.oe U5E.. U'E 1.70E" UOE-ol 1.11£ 1.4tE~ •.•-01 1.03E
111I t 17 4 0 It , 15 1 l.ot2." 310.237 2.101.005 tll.70 130.71 t.5IE·07 5.21£" I .•E-o 1.0IE-05 UOE-ol 1S3E l.llClE-oI 4.73£-01 I.lIE
111I s 25 • 0 " 5 III 1 1,140.555 313.'" 1.11'.520 175.11 131.115 U3E-OI t.27E" t.77e UIE-05 4.•-01 '.701E .031:-01 U7E-oI U'E
lItO 4 , 1 I " 2 12 1 1."'.152 450,087 '.151.713 112.51 142.... 1.71E" .ME-ol 1.21£ USE-ol Ute. 5.0IE ute.. UIE. 4.4llE
Ittl • 84 13 22 22 • III 0 2.171.121 381,484 2.847.'7' 175.84 1....08 UtE·OI 2.10E. 3.02E 1.01E.. l.nE. '.1I1e 1.01E~ 5.77E-oI '.31E
IIlI2 7 U • 0 23 7 18 0 2,210.5711 442.107 2.'11.111 200.00 151.17 U1£·0I . 1.5IE. UoE l.OoIE-05 uoe. 7.1DE 1.04E-05 5.•-01 7.tOE

Itt' 4 It 4 1 " 4 10 2 2,42'.102 505.411 3.322.041 201.11 152.18 USE·OI 7.I1E. UOE ..... U7E. ute 5.71£" 2.nE. 4.21E
1.... 3 20 5 0 10 MA. N.A. MA. U01,l23 110._ 3.115.... 134.11 111.11 1.ISE·OI 4.I1E. 1.llll£00 U4E.. 1.141:-01 2.71£ N.A. N.A. N.A.
llI!l 2 7 2 0 12 N.A. N.A. MA. 2,510.000 '22.000 3,508,000 241.01 177.41 USE·07 3.22E" 5.70£.0 4.15E" 1.I3E-oI I.42E N.A. N.A. NA.
ltH

T",.. ,... 421 133 33 131 213 38.587,25t '.08'.553 45.518.012
A"ll. • 23.711 7.31 U3 '.1' 17." 1,741,211 351.201 2.Ul." 11415 121.55 0.70 4.1IE·0I 2.11E" 2.41£ l.tIE-05 UOE-ol 1.71E 1.70E~ •.tOE-oI 1.01E

Sfd 3 18.71 4.'2 5.10 5.... •.•5 541,025 135.725 583.7. 24.20 23.12 0.08 U1E·0I 1.14E" t.14I: 1.53E-05 U2E-oI UIE t.30E-05 '.75E-oI 1.51£

P • P'*""wy DIt.
N.A. ....._ion ..., .......wllenllblt,....,ed.

Rl, IIID· I193

T~~I 5~1
317 • 33

~ 31~
t1 210

II 31~ 25,181,514 4,.....52 38.512.4111 180.37 127.51 071

1
3.otE·0I l.m.. 2l1E~ U3E.. '.12£-01 .._~ 1.11E~ 1.•-01 '"E~A"ll 2284 11.18 U. 31.. 22.71 '.50 15.00 1.21 22.7 1,141.251 333,111 2.113,030 177.• 12521 0.70 3.3SE-0I 1.I5E.. 2.34E uee.. 7.IDE-ol UIE 1.2IE-05 75OE-ot .toE

SId 287 1.84 4.« 5.12 24.10 ..., 3.11 4.5' 1.07 7.01 421,410 •.188 4II','OS 14.27 17.74 0.08 2.02E·0I 1.29E-oI 1.35E 7.41E.oe 4.•E-oI 4.1DE 7.1IE-oll 487E-olI 4.82E

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



T"'2.1I
Nonacheduled U.S. Air c:.mer. OpentIng Under 14 CFR 135 (AlrT".I)

[Ref....nce. 2.11 to 2.281

135 AIrcnlIl 0.....

CtMIl to-l + IIajoI 0em.1 RIft IF.... Minorf 135 Alia''''' 135 Alla'llll Aile,. A_. Aile,.

FIIIIII 135 135 TCIUII Noner Hours Mille 135 AlftHft SpMd N; Mileef N;HoUllf Fill" AcdcIelt ,.... TCIUII AoddeflI .....

y- NJo. PMa. Crew 0.- TClIllI -- 0... Mejor Ulkn. Total "'-' (0001 !)epwturM (mllealhr·1 Oepoft-~ VN;"".., VN; mIe) (/OepIIlule VM;hour) (fM;mlIel~ (fM;....., VN;mIltl~1

1174

"75 24 NA. ttA. N.A. kA. N.A. N.A. N.A. U2un N.A. N.A. N.A. N.A. N.A. I .•-oe NA. H.A. '.0ZE4I NA. H.A. H.A. M.A. H.A.

1178 31 NA. ttA N.A. N.A. N.A. N.A N.A 2.703.20) N.A N.A. N.A. N.A. N.A 1.1SE·05 N.A NA 5.0'1£. NA. N.A. N.A. N.A. N.A.

"77 31 N.A. N.A N.A N.A. N.A N.A. N.A. 3,304.220 N.A. N.A. H.A. H.A. N.A. UIE-oe N.A. N.A. HIE. NA. N.A. H.A. N.A. H.A.

"78 54 • 53 ~ 74 125 1 3.545.153 H.A N.A N.A. N.A. N.A. 1.52E·05 N.A. NA UlE4I NA. N.A. 5.""41 NA. N.A

117. 30 ,. 34 4 40 tt. 3 ""4.321 N.A. N.A. N.A. H.A. H.A. '.14E·OS H.A. NA 4.""" NA. N.A. ute-05 H.A. H.A.

1110 411 a 41 2 52 11. 2 3,817.724 N.A. N.A. N.A N.A. N.A. 1.2'1£-05 N.A. NA H3E.. NA. N.A. 4.7GE-05 N.A. NA,., «l 57 35 2 54 102 2 2.115.127 N.A. N.A. N.A. H.A. NA. UIE-05 H.A. NA 5.•41 H.A. N.A. Ute-05 H.A. N.A.

,.2 31 45 27 0 47 ., 4 3.".000 N.A. N.A. N.A. N.A. N.A. 1.03E·05 NA. N.A. ' .•41 NA. N.A. U2£-05 NA. N.A

'.3 27 27 30 S 33 108 • 2,37'.000 H.A. N.A. N.A. N.A. N.A. 1.141:-05 N.A. N.A. U3E" N.A. N.A. USE-05 N.A. N.A

,.4 23 :l2 30 0 40 104 3 '.143.000 N.A. N.A N.A. H.A. N.A 801E·OS N.A. N.A. 5.1E" N.A. NA. 5.0'1£-05 N.A. H.A.

INS 35 31 38 1 50 104 3 2.570.000 H.A. N.A. N.A. N.A. N.A. 1.3eE·05 N.A. N.A. S... N.A N.A 5.•-05 N.A N.A

lilt " 28 35 4 ,. 77 3 2,810.000 NA. N.A N.A H.A. N.A 1.15E-05 N.A. N.A. USE. NA. N.A. USE-05 N.A. N.A

,.7 30 31 32 2 34 82 4 2.1157.000 N.A. H.A. H.A. N.A. H.A. 1.131'·05 N.A. N.A. 3.I1E.. NA. NA 3."E-05 N.A. HA

,.8 28 :l2 33 4 37 a 2 2.832.000 N.A. H.A N.A. N.A. N.A. 1.oee·05 NA. H.A. 3.141''' NA. N.A. 3.7SE-05 N.A. N.A.

,•. 25 411 35 2 32 80 0 3.020.000 N.A. N.A. N.A. N.A. N.A. ute-os N.A. NA "41''' NA. N.A. 3.71E-05 N.A. N.A.

1~ 28 20 21 2 ,. • 2 2.M.ooo N.A. N.A. N.A. N.A. N.A. 1.24e.05 N.A. HA. U1E.. N.A. N.A. •.71E-05 N.A. N.A.,., 27 35 " • " 53 • 1.2".000 N.A. N.A N.A. N.A. N.A 1.2GE-05 NA. H.A. UIE.. NA. N.A. USE-05 N.A. N.A. '''':

,.2 24 43 :l2 :I 28 • 1 2.001.000 N.A. N.A. N.A N.A. NA. 1.111:·05 NA. N.A. UIE.. N.A N.A. 3.73£-05 N.A. N.A.

,.3 1 20 :l2 0 28 .. 0 1....000 N.A. N.A N.A. NA. N.A. 1.051:·05 N.A. N.A. U1E.. NA. N.A. 3.1'1£-05 N.A. N.A.

".. 28 N.A. N.A. N.A. NA. H.A. N.A 1.•3.000 N.A. N.A. NA. N.A. N.A. UGE-05 NA. N.A. ..... NA. H.A. N.A. N.A. N.A.

II1l!i 24 N.A. H.A N.A. kA. N.A. N.A. 2.000.000 H.A. N.A. N.A. NA. N.A. 1tOE-05 N.A. H.A. UGE.. N.A. N.A. N.A. N.A. N.A

'9lHJ
,.:..'

T"," 834 833 52. • ll52 1355 51.378.3" N.A. N.A. N.A. N.A N.A. I.1tE·05 N.A. H.A. ..... NA. H.A. HA. H.A. N.A.

AVO· 30." 31.58 32.75 UI 40.75 .... 2.....587 N.A. N.A. N.A. H.A. N.A 1.13£·05 N.A H.A. Ute.. N.A. N.A. •.ME-05 N.A. N.A.

SId. 808 2040 7.35 U. ".32 H.87 ~.58t N.A. NA. N.A. N.A. H.A. U2E-OS N.A. H.A. .,oe.. N.A N.A. UOE-OI N.A. N.A.

P. Prelinlrwy o.r.
N.A. • Inform.ion not ..,.... when~ snpaNd.

For "80·11113

TClIllII4~
.15 437 31 ~ 1M3' W tn2 34 '~ 3"'''.551 N.A. NA. N.A. N.A. N.A. 1.13£·05 N.A. H.A. I4541'. N.A. H.A. •.51"-05 N.A. N.A

Avo 2957 35.• 31.21 2.21 II. " ... 31.43 71.43 2.43 120. U15.112 N.A. N.A. N.A. N.A. N.A. 1.13£·05 N.A. NA 452E. NA. N.A. •.411:-05 N.A. NA

SId. 7 13.78 531 U3 18.15 31." 1.17 24.10 1.40 3'.11 485.035 N.A. N.A N.A. N.A. N.A. 1.7oe-oe N.A. N.A. U1E.. N.A. N.A. U3£-OI N.A. N.A.
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T.bI.2.1.
Tot. (SctNtduled ..d NonechlldulH) U.S. Air c.m.r. opel'lltlng UncMt 14 CFR 135

(Ref.,..nc». 2.11 to 2.28J

131S Aircnft0-.

e-hto-l + Maio' 0-.1 All. IF••1Itiee Nirlorf 135 "'"""" 135 Alrtra/l A_. A-.ge A....

Filial 135 135 follll No..., Hourw Mi_ 135 A11Ull1l l!I*d ACMha/ ACHoUNI F'" AccIdtrt AIIIlt f_ Aalidert RIle

v_ Ace. "-. Crew 0Iher f_ Ace. 0.. Major lHul. Total FIo_ (000) Depart"'" ("""'.) Depar!u,. Depar1U,. (lAC hour) (lAC mle) C/OePIl1UN VAOholW) (lAO mile) (IOeperlure (lAC hour) VAC mile) C/OePIl1UN

It74
,.75 :Je N.A. MA. NA. NA. N.A. NA. 3."ft.513 N.A. MA. NA. N.A. N.A. 104E-CS N.A. N.A. S.?IE" NA. N.A N.A. N.A. N.A.

,.7. 40 N.A. N.A. N.A. N.A. N.A. N.A. UN.4" N.A. N.A. N.A. N.A. NA. 101E·05 N.A. N.A. UIE.. N.A. N.A. N.A. H.A. N.A

,.n 40 N.A. NA. N.A. NA. N.A. H.A. 4.454.470 N.A. N.A. N.A. N.A. N.A. UeE-08 N.A. N.A. U3I:.. H.A. H.A N.A. H.A N.A

,.7. 18 t33 17 3 ... 118 I 4....7._ N.A N.A NA N.A. N.A 14OE-05 N.A H.A. S.M" N.A H.A !UeE.os H.A. HA.

It7. 45 • 50 4 eo 150 3 4.854.242 N.A. N.A. N.A N.A. N.A. U1£001 N.A. H.A. U1£" N.A. N.A. U3I:.os HA NA

ltll10 54 • 51 2 11 145 5 4.7113.312 N.A. H.A. H.A H.A. H.A. 1131:-05 N.A N.A. UIE.. N.A N.A UOE.os N.A. N.A

,., 49 7. 411 4 14 In 3 4.1311.591 H.A. H.A. H.A N.A. N.A. OIE·OS H.A. H.A. U4E.. H.A N.A 45OE~ N.A N.".

,.2 311 53 33 0 55 100 I 4.307.741 N.A. N.A N.A N.A. N.A UIEoOI N.A N.A. U1£.. N.A. N.A noE.os N.A N.A

,.3 29 :Je 31 I 3t 115 I 3.18'.801 N.A. N.A. N.A H.A. H.A. HIE·OII H.A. H,A. ueE" N.A. N.A nllE.os N.A N.A.

'" 30 110 • 2 47 111 3 4.511.7112 N.A. N.A. N.A. N.A. N.A. 1S4E·08 N.A N.A. UeE.. N.A. N.A. U2£.os N.A. N.A.

,.5 U 1I7 44 2 5. '" 3 4.307.1011 N.A. NA N.A N.A. N.A t7SE-OII N.A N.A. UIE.. NA N.A UIIE.os N'A N.A.

I. 33 29 311 4 3t to 5 4.414.588 N.A. H.A N.A. N.A. N.A. 7.4lIE·0II N.A N.A_ UIE.os H.A. N.A 2.la.os N.A. H.A.

,.7 40 73 47 4 45 110 7 4.1103._ H.A. N.A. N.A N.A. N.A. UlEoOI N.A N.A. uoe.. N.A. N.A t.7a.os H.A. H.A.

I. 30 • 37 4 40 n 3 4.724._ H.A. N.A. H.A H.A. N.A. USE-OII N.A N.A. U4E.. H.A. H.A u.e.os N.A. H.A.

'''' 30 71 41 2 '7
., • 5.2110.555 H.A. H.A H.A N.A. H.A 57oE-0II H.A. N.A. use_ HA. N.A u1£.os N.A N.A.

lItO 32 " 29 4 40 10 3 ".515.152 N.A N.A. N.A N.A. N.A. lleEoOI N.A. N.A. 1.IeE-OI N.A. N.A u2£.os N.A H.A.

,., 35 .. 44 2lI 40 118 .. 4,412.'21 H.A. H.A. H.A. N.A. H.A. 7.'31:·011 N.A H.A. 1.41£-01 HA. N.A. uoE.os N.A N.A.

...2 31 58 30 3 33 lIS • ".2ft.578 N.A. N.A N.A N.A. N.A 735£-011 N.A N.A. U5E-OI N.A. H:A. ua_ NA N.A.

I.' 23 .. 2lI • 30 54 2 ".237.102 N.A. N.A N.A. N.A. N.A. 5.43E.0II N.A N.A. 2.OtE-OI HI. N.A. 1.IeE.os N.A N.A.

I .... 29 N.A. N.A. N.A. NA. N.A. itA. ".SM.'" N.A itA. N.A NA. N.A U.E-OII N.A N.A. 2.01£.. HI. H.A N.A. H.A N.A.

I 2lI HA. N.A H.A. N.A. N.A H.A. 4.510,000 N.A N.A N.A N.A. N.A. 5.NE-0II N.A. N.A. 1.I2E-OI N.A H.A. N.A. N.A. N.A.

lllM

lOlal 71. 1034 lI50 71 113 1131 !II 24 12.943.571 N.A. N.A. U1£-OII N.A. N.A. use.. N.A H.A N.A. H.A N.A.

11"11. 3705 &U3 40.113 4.44 ....... 102.4 3.50 154.1 ",425.114 NA N.A. N.A. NA. N.A. '.41E·08 HA. N.A. u.e.os NA. N.A use.os H.A. N.A.

SId. 1045 21.10 .045 513 1l1.O7 32.75 UI47.18 "'2,27' N.A H.A. N.A N.A. NA. UDE-08 H.A N.A. '.IIE" N.A H.A. lloe. NA. N.A

P - Prelminary Cal.
N.A. -lnlorm8lion not..,.........n~~.

Fot 1110·1193

folllli .....1 .,2 533
... '~ 1t.~ lI2t 1m 52 200~ 112,4111.0115 N.A. N.A. N.A. N.A. NA 7.11E-OII N.A N.A .t.'7£-OI HA N.A 3.12£_ N.A. Nil

A"II. 35.29 !II.OO •.07 4.57 100.14 141. 44." "'.43 3.71 .43.1 4.4112.133 N.A. N.A. N.A NA. N.A. 7.I4E-OII N.A. HA. UIE.. N.A. N.A 3.•E.os N.A. HA

SId '.39 2291 7.11 1.311 32.51 3IS 10.73 21.15 1.11 35.' 335.511 N.A N.A. N.A. N.A. H.A U2E-OII H.A. N.A. '.431:'- NA. N.A UIE-GII NA. NA



Table 2.20
SchecIuIad 14 CFR 135 AIrClraft Aocldanta by Da".,. and Fight Ph... IR.'•. 2.13-2.281

1_1

~=
111821 19831 19841

~=J
1l1l1ll1 1111171

Minorl MInorI "'1norI
Minorl Minorl ~inDrl

FliahtPh... 0Mt MIIkM iNofM Total DeIt. MIIIol :NonlI Total 0.., Mak>1 iNono Tolaf OM' Mllio' INorM Tolm OM' Mab INone Tola' DeIt, MIIkM NonlI Tolm DMt Maiol NorM Tolal 0..1 Malo INorM TOlIII

Taxi 0 8 0 8 N.A. N.A. N.A. N.A. 0 3 0 3 0 2 0 2 0 .. 0 .. 0 I 0 1 0 1 1 ~ (] 2 0 2

TaksoII (TO) 0 2 0 2 N.A. N.A. N.A. N.A. 0 .. 0 .. 0 2 0 2 0 0 0 0 0 0 0 C 0 2 0 0 0 0 0

IniliII/ 3 5 0 8 N.A. N.A. N.A. N.A. 1 3 0 .. 1 1 0 2 I 1 0 ~ 1 2 0 3 0 1 0 1 3 0 0 3

CIIrrb IICI

CUrrtllo 0 0 0 C N.A. N.A. N.A. N.A. 0 1 0 1 0 0 0 0 2 1 0 3 0 0 0 0 0 2 0 ~ 0 0 1 1

C/Uite/CCI

Cfull. 1 2 0 3 N.A. N.A. N.A. N.A. 2 2 0 .. 3 1 0 .. 0 0 0 C 0 1 0 1 0 1 1 ~ 1 0 0 1

ElltOUle (ERI

InMiII/ 1 0 1 2 N.A. N.A. N.A. N.A. 1 0 0 1 0 1 0 1 0 0 0 (] 1 0 0 1 0 0 0 (] 0 4 0 4

DIIcent llO!

lllllding 3 1 1 5 N.A. N.A. N.A. N.A. 3 2 0 5 1 2 0 3 3 .. 0 7 6 .. 0 10 1 2 0 ~ 5 3 0 •
AIlPn*h (LA

llllldinn "I 0 7 0 7 N.A. N.A. N.A. N.A. I 2 0 2 0 1 0 1 0 II 0 II 0 .. 0 4 0 3 I t • 0 •
G_neI(GI 0 2 1 : N.A. N.A. N.A. N.A. 0 1 1 2 1 0 2 • 0 0 0 I 0 0 0 C 0 0 0 ( (] 1 1 2

OlherllJnkn.l 1 0 I 1 N.A. N.A. N.A. N.A. 1 (] 0 1 0 (] 0 C 1 0 C 1 1 0 0 1 0 1 0 1 2 2 1 !I

Nol ReDol1ed
Total II 27 31 IN.A. 1N.A: 11I[A iN.A. 8 18 1 27 6 10 2 If 7 15 o 2l II 12 0 21 1 13 2 11 11 Ie 3 3:i

111881 1_1 ll1llOl ~I 111821 1111131 ,..1 ,.1 1fl1O.1f=~"TClIaI
~Inorl Mlnorl ~Inorl "'inOrl Mlnorl Minar! ~lnorI AdjItd.

Flaht PhM.. DeIt. Mab INonl Tolaf DMt. M" 'NnnI TlltaI OM' Malnl i_ Tolal OM, Tolm OMt. M'"1- Tolal DeIt. M.... - Total DMt. MaiOI NoM Total DIll. MIIIolINoM TOlaI DIll. Total Pa. Pa.

Taxi 0 5 C II 0 7 C 7 0 2 0 2 0 Il 0 C 0 3 0 3 0 1 0 1 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 0 3D 1 40 13.1%

TaksoII (TOI 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 ( 0 3 0 3 N.A. N.A N.A. N.A. N.A. N.A. N.A. N.A. 0 15 0 15 5.2'lIo 7.1"

InMiII/ 2 0 0 ~ 0 C 0 0 0 1 0 1 0 1 0 1 1 3 0 .. 2 1 0 3 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 15 III 0 34 11.1% 182"JC

Cllrrtl 1ICI

Clirmlo 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 1 0 1 N.A. N.A. N.A. N.A. NA. N.A. N.A. N.A. 2 II 1 • 2.1% 3....

Cfu.e(CCI

Cru." 0 2 1 3 0 0 3 2 1 0 3 2 1 0 3 1 2 0 3 1 0 0 1 N.A. N.A. N.A. N.A. NA N.A. N.A. N.A. 18 13 2 31 1Q?lI. 14.K

Enroule (ERI

InMiII/ 0 1 0 1 0 1 0 1 0 1 0 1 2 0 0 2 1 1 0 2 0 1 0 1 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. e 10 1 17 !I.K '.1'"

OMoen! 1101

lIIIIding 1 0 0 1 1 1 0 2 0 2 0 2 2 0 0 2 4 .. 0 8 1 1 0 2 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 31 2e 1 58 111.O"JC. 27K

AIlPn*h fl.A

llllldina III 0 .. 0 .. 0 1 0 1 0 5 0 II 0 5 0 0 2 0 2 0 2 0 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 0 47 0 47 18.2"JC. 22.4"

Ground (0) 0 1 0 1 0 2 1 3 0 0 1 1 1 1 1 3 0 1 0 1 0 0 2 2 NA. N.A. N.A. N.A. N.A. N.A. N.A. N.A. ~ II 10 21 7.2'lIo

OtllerlUntul.l 0 1 0 1 1 0 0 I 1 0 0 1 2 5 0 7 0 0 0 C 0 0 0 ( N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A J( , I 20 8.ll"JC.

Nol R8DOf1ed
TOIaI 3 15 I " 5 13 1 III 3 12 1 16 II 13 1 23 7 16 0 23 4 10 2 16 N.A. N.A. NA NA N.A. N.A. N.A N.A. a:; 1112 17 291 l00.Olf, 100.0'll

N.A.• Information noI available 81 time ol labIll preplPlion.
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T."2.21
SCheduled 14 CFR 135 Crash R8tes by Right P.....

c.Ic. CeIc. Avwage Aventge Assumed CaIcuIaled Crash ReI. by Flighl PhMes Comblned ACRAM Fight PIl8I.- Crash All.
No. of No. of AdjIaIed Pd. FIt. TIme Average VeIoc:ily Av.ttge Distance Crashes Crashes CIMf.- Crashes Crashes Crashes Ctashes Crashes

Fliaht Phases Aocs. Pd. Aocs. Pd. FIt. Tme {hours) Miles Knots Miles Knots 1/OeoaIt1.l'. lAC Hour ltIJile I1<noI lAC Hour ....Me I1<not

Taxi 44 13.70%

Takeoff 17 5.20% 17 7.10% 1.13"- 0.008 86.31 75.00 0.69 0.60 4.520E"()7 5.650E"()5 6.547E..()7 7.534E"()7 1.469E-06 e.121E"()5 5.409E"()7 6.225E"()7

Initial Climb 37 11.70% 37 16.20% 2.25% 0.016 126.59 110.00 2.03 1.76 1.017E-06 6.357E..()5 S.022E"()7 S.779E"()7

Clmbto 9 2.70% 9 3.80% 18.73% 0.133 155.35 135.00 20.66 17.96 2.347E"()7 1.765E-06 1.136E..()8 1.307E-oe
Cnris.

CNis.. 34 10.70% 34 1".80% 31.41% 0.223 224.40 195.00 50.04 43."9 9.301E"()7 4.171E-06 1.8S9E..()8 2.139E-oe 1.669E-oe 3.408E-08 1.553E..()8 1.S36E-oe
Enroute

Descent 18 5.80% 18 8.10% 26.48% 0.188 195.63 110.00 36.78 31.96 5.042E..()1 2.682E-08 1.371E..()8 1.S78E-oe
fromCtvise

landing 63 19.90% 63 27.60% 18.87% 0.134 126.59 110.00 16.96 14.7" 1.730E..()6 1.291E"()5 1.020E..()1 1.174E..()1
Approach

landing 52 16.20% 52 22.40% 1.13"- 0.006 46.03 40.00 0.37 0.32 1.408E..()6 1.76OE-04 3.824E-08 .....01E-06 3.138E-08 2.210E-OS 1.811E"()7 2.084E"()7

Ground 23 7.20%

OlherlUnkn.l 22 6.90%
NdReported

TOTAL: 318 100.00% 230 100.00% 100.00% 0.710 179.62 156.08 127.53 110.82 6.276E-06 8.84OE.08 ".921E..()8 5.863E-oe 6.276E-oe '.84OE-08 ".921E..()8 5.663E-08

Bases for Sc;heduled 14 CFR 135 Crash Rat. by FIighI Phase, 1980-1993 Tot*: 0.71 Hours Awnge Flight Dunidon
127.5 Miles Average FIght Distance

179.58 MilesMour Average Flight VeloclIy
36,582,419 Departures

7122/96
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Figure 2.1
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2.4 COMMERCIAL AVIATION CRASH PARAMETER DISTRIBUTIONS.

a...------t-I

_____-+ ..... x

Most quantities modeled have finite ranges. Beta distributions have been successfully applied in cases of
limited ranges, e.g. heading angles. In cases of finite but essentially open-ended variables, e.g. impact
locations. velocities, and decelerations. truncated versions of common distributions with infinite range
(lognormal and Weibull) have been successfully fitted to the data.

All results should be viewed as preliminary. Additions and revisions of data will undoubtedly lead to
improved parameter estimates. More detail than required by the Standard is presented here for the sake
of faithfulness to the LLNL approach.

The units used are (feet, seconds, radians) for (distance, time, angle).

Calculation of the il1l>8et frequency for near airport crashes by means of the four factor methodology given
by the ACRAM Standard [Ref. 2.5] requires the probability distribution of Impact location, as well as
representative values of 1fTl)8et angle and skid distance. These distributional quantities may readily be
extracted from results from a more general methodology derived In LlNL report UCRL-ID-122512 [Ref.
2.32], which provides frequency estimates of hitting a facility at or above a specified velocity, and models
both Off-runway impacts and runway run-offs and overruns. Since in DOE applications the facility of
interest will by assumption be located sufficiently far from any runway that the contribution from runway
run-offs or overruns is negligible, the relevant probability distributions for the LLNL evaluation are those
which model the Off-runway impact location, angle. and velocity. and the heading and deceleration after
impact. Reasonable parametric families of distributions and associated parameter settings have been
obtained from the examination and analysis of a large data base extracted from published reports of
commercial aircraft accidents. The data base is essentially complete for accidents that occurred between
1950 and 1990 and which involved large commercial jets. The runway is a contributor to the model only
through its role in orienting the coordinate system. Locations are measured in reference to the runway;
only the runway's length. q, and width, 2/, are pertinent. The prototypical runway has length q-10000
feet and width 21=150 feet. The origin In the LLNL development, unlike the Standard's origin which Is at
the center of the runway, is at the center of the threshold end of the runway for a landing; the point (-q, 0)
Is at the center of the departure end for a takeoff. Successful takeoffs and landings are assumed to go
from right to left. [In the Standard the intended direction of travel is the opposite: left to right.] See Figure
2.1.



2.4.1. OFF-RUNWAY IMPACT LOCATION DISTRIBUTIONS.

(2.4)

(2.3)

(2.2)

(2.1 )

(2.5)
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hex)
fx(x) = 1 _ H(x,) t

fx, y(x, y) = fx(x} fvIx(Ylx).

2. COMMERCIAL AVIATION

and H(t) = f~ hex) dx ,

where hex) = ~ exnf~212 In(-x) - J.Lf), -00 < X < 0,
- X 2xa tt a

with XI =-90000, J.l- 9.3663, and <7 =0.4913. Essentially In(-X) is normally distributed with mean 9.3663
and standard deviation 0.4913, with truncation on the left at x. -90000. The mean of this distribution is
around -13200, implying that a typical impact occurs about 3200 feet beyond the departure end of the
runway. See Figure 2.2. The distribution of the y-coordinate of impact depends on the value of the x
coordinate, since the distance from the extended runway center line tends to increase as the flight
progresses and a jetway is followed toward a destination. A Weibulliog linear regression that employs
maximum likelihood techniques on exact, censored, and interval data has produced a satisfactory fit. The
conditional pdf fyIX<Ylx) is determined as follows:

• V I x Is distributed as Wx + 75 with probability 1/2, and as -Wx - 75 with probability 1/2.
if -10000 s x S 0

• V Ix is distributed as Wx with probability 1/2, and as -Wx with probability 1/2, if -90000 S x < -10000

• Wx is Weibull with scale parameter

a(x) =exp(4.9576 - 0.00009955 x) and shape parameter c =0.5381,

i.e., Wx has pdf

The data base shows no accidents with x-coordinate larger than 0, as this would require the aircraft to
~act at a point behind where it commenced its takeoff run down the runway. In addition, all impacts have
x-coordinates greater than -90000 (about 15 miles beyond the departure end of the runway), since
impacts less than this figure would occur only if the aircraft is beyond the takeoff/climb phase of flight. A
truncated lognormal distribution has been found to adequately fit the x-coordinate of takeoff impacts.
Specifically, the pdf tx(x) is given by

Consider the loCation of an impact caused by a crash on takeoff. The x-coordinate measures the position
along the extended runway center line, the intended direction of travel is right to left, and the origin is at
the right extreme (threshold end) of the runway. Since the data base shows a dependency between x and
y, the joint pdf fX, V(x, y) is derived as



A feature of the dependency of Y on x is shown in Figure 2.3 in which the median y-eoordinate is plotted
against x for impacts above the runway. The mirror image is valid for impacts below the runway.
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The median y-eoordinate of impact for off-runway takeoff crashes above the runway.

The truncated lognormal pdf for the x-coordinate of off-runway takeoff crashes.
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Figure 2.3

Figure 2.2
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2000010000

The truncated lognormal pdf for the x-eoordinate of off-runway landing crashes.
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-10000

Figure 2.4

The conditional pdf fyIX{Y\x) is determined as follows:

• Y Ix is distributed as Wx with probability 112. and as -Wx with probability 112, if 0 s x S 105000

• Y I x is distributed as Wx + 75 with probability 112, and as

-Wx -75 with probability 1/2, if -10000 s x S 0

• Wx is Weibull with scale parameter

a(x) =exp(5.8542 + 0.000056063 x) and shape parameter c =0.82406.

i.e.• Wx has pdf (2.5).

k(x)
fx(x} = K(x

u
) , (2.6)

where k(x) = { ~)J2it exnl- 212{In[X - xo] - ~}2}, X> xo, (2.7)
x-xo nCf '\ Cf

and K(t) = f~ k(x) dx , (2.8)

with xu. 105000, xO. -10000, ~. 9.6607, and (3.0.4947. Thus In{X + 10000) is normally distributed
with mean 9.6607 and standard deviation 0.4947, with truncation on the right at x .105000. The mean of
this distribution is around 7600, i~lying that a typical impact occurs about 7600 feet short of the
threshold end of the runway. See Figure 2.4. The distribution of the y-eoordinate of impact depends on
the x-eoordinate, since typical landing pattems involve tuming toward the extended runway center line.
The Weibull log linear regression methodology employed for the takeoff data has been used to fit the
landing data with comparable success. Landing phase impacts tend to fall closer to the extended runway
center line as ': f1igtrt progresses and(he approach 10 the runway is executed.

A similar approach can be used to model the location of off-runway landing impacts. Landing phase
crashes tend to occur short of the runway. Since no data base crashes occurred beyond the runway
departure end, and crashes with x-coordinate greater than 105000 (about 20 miles before the runway
threshold) are not viewed as landingllanding approach phase accidents, an x-c:oordinate range from
-10000 to 105000 seems appropriate. A truncated lognormal distribution provides an adequate fit for the
x-coordinate of landing impacts. Specifically, the pdf fX(x) is given by
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10000o
The median y-coordinate of irT1>act for off-runway landing crashes above the runway.

2. COMMERCIAL AVIATION

o
-10000

Figure 2.5
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Crash frequency screening requires a grid of impact location probabilities for takeoff and landing crashes.
Such grids are provided in Table 2.22 (Takeoffs) and Table 2.23 (Landings). Abbreviated versions are
given in the ACRAM Standard [Ref. 2.5]. It is important to note that the ACRAM Standard screening uses
a different origin. namely the center of the runway, rather than the threshold end of the runway used in the
llNL report. Moreover, the direction of flight is left to right in the Standard, as opposed to right to left in
the LLNL report. The entry in Table 2.22, (x e [2,3], ye [1,2]), is seen to be 3.818E-03. This number is
the conditional probability, given a takeoff crash OCQJrS, that the irT1>act will take place within the one
square mile area characterized by {(x, y):2 s; x s; 3. 1 s; Ys; 2), where (x, y) denotes the impact coordinates
based on the origin situated at the runway center and the intended direction of travel being left to right.
[For a runway of length 2 miles, the corresponding region in the coordinate system having origin at the
runway threshold and flight from right to left would be {(x, y): -4 s; x s; -3, 1 s; Ys; 2}.) The entries in Tables
2.22 and 2.23 were computed by integrating the appropriate joint densities (2.1).

1000'+------+-----+------1---,"--+-----+_0

3000 _....__.. --_.--._- ......_ ...__._._...--._..- .._- "--''''---

In Figure 2.5 the median y-eoordinate is plotted against x for impacts above the runway. The mirror image
is valid for irJ1)aets below the runway.



2.4.2. OFF-RUNWAY HEADING DISTRIBUTIONS.

(2.13)

(2.12)

(2.10)
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( ) _ 1 (9 - 9~ + 1t . ). .
falXY 9 IX, V - -ga ,132,132, 90 -1t < 9 < 90 +1t..

. 21t 21t
•The mean heading 90 as a function of nominal heading 90 is shown in Figure 2.7.

y

The headings in off-runway landing impacts do not appear from the data base to depend on the location.
A beta distribution with a modest tendency for headings away from the extended runway center line

threshold...

with a. b • 132. Therefore the conditional pdf falX, Y used in calculations of crash frequency is given by

and the heading itself to be fit adequately as
e = 9~ + 21t(B -1/2), (2.11)

where B denotes a symmetric beta distributed random variable with parameter 132. That is, B has pdf

Figure 2.6 The heading 9of the aircraft on takeoff is typically greater than the arc tangent
90 =tan-1UYIIlxl) of its position.

•A regression on headings in Off-runway takeoff impacts has found the mean heading 90to satisfy the log
linear relation

9~ = 0.97126 + 0.16906In(90). (2.9)

where 90 marks the nominal heading on impact. i.e.,

90 = tan-1(IVl/lxl),

The aircraft's heading after an off-runway impact is not explicitly given in accident reports. The resting
location of the wreckage is however reported, and the heading is estimated by calculating the angle,
relative to the extended runway center line, of the line from the impact point to the center of the main
wreckage segment. The heading distribution is not used in the ACRAM Standard [Ref. 2.5].

The heading of the aircraft after a takeoff crash depends on the impact location. Because typical takeoff
flight patterns tend to require a tum away from the extended runway center line, the heading is usually
greater than the arc tangent of the position of the aircraft. see Figure 2.6.
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The beta pdf of heading, in degrees, for Off-runway landing crashes.
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The mean heading, in degrees, at i""act for off-rul'lNay takeoff crashes as a function of
the nominal heading, in degrees.
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Figure 2.8
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o
Figure 2.7

provides a satisfactory fit. Specifically, a is distributed as

e=27t(B-~),
where B has pdf (2.12) with a=61.18 and b=56.76, so that the conditional pdf falX, y used in calculations

is given by 1 (8 + 7t )
fa,Xy(6\x,y)=-gB -;61.18,56.76, -7t<6<7t.

. 27t 27t
This density is plotted in Figure 2.8. The mean value is 6.75 degrees.
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The truncated Weibull pdf of impact velocity for off-runway takeoff or landing crashes.
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100

Figure 2.9

Impact angles depend on impact velocities as larger angles are associated with both smaller and larger
velocities. Weibulliog linear regression provides a satisfactory fit to allow evaluation of the conditional CDF
F~ IV

k
required in calculations. In fact. ~ IVk is distributed as a truncated Weibull with pdf

g(.1 v) = a<V) (C:vJ'ex{-[aiv)I){ex{-[~I)-ex{-[JV)I)}! <. < ~,
(2.18)

with c =1.08931. a(v) "" exp(1.8580 ·0.022191 v + 0.000036529 v2), and (~,~) =(~,~), i.e., the
- 360 2

range is from 1/2 to 90 degrees. The median impact angle as a function of impact velocity is shown in
Figure 2.10. The mean cotangent of impact angle is used by the Standard in effective area calculations.

2.4.3. OFF-RUNWAY IMPACT VELOCITY. IMPACT ANGLE. AND DECELERATION DISTRIBUTIONS.

The ACRAM Standard [Ref. 2.5] requires the mean cotangent of the impact angle and the mean skid
distance in its impact frequency calculation. The cumulative distribution function of impact velocity ;s used
in the structural response calculations. The LLNL development models deceleration after impact. rather
than skid distance, because of the apparent independence of deceleration, a ground related quantity,
and impact velocity/angle. pilot related quantities.

Although iJ11)8ct velocities and angles are provided in accident reports. decelerations after impact are not.
NonetheJess. since the resting point of the main wreckage is reported. the deceleration rate may be
calculated from Newtonian principles. The deceleration, assuming a constant rate along the straight line
segment of length s from the impact point to the resting point. Is given by

v~ cos2c;
8= 2s . (2.16)

Impact velocities and angles as well as decelerations do not appear to depend on whether the accidents
are takeoff or landing related. The impact velocities are adequately modeled by a truncated Weibull
distribution. Specifically. the Off-runway impact velocity pdf tv. is given by

fVk(v) = &[(Vd~r-1exp (-[(vaYiJrU1 -ex~-[9ka~])],Yk < v< \ik' (2.17)

where a =161.7, c .. 1.951, and (Yk' Vk)= (100.,500.). The mean of this distribution is about 243. See
Figure 2.9. The cumulative distribution function associated with this pdf is used in the Standard's
structural response calculations.



(2.19)

(2.20)
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The truncated Weibull pdf of deceleration for off-runway takeoff or landing crashes.

200 300 400 500

The median impact angle in degrees as a function of impad velocity for off-runway
takeoff or landing crashes.
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Figure 2.11
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Figure 2.10
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This quantity, obtainable in principle from the marginal distribution of impact angle, which is a function of
(2.17) and (2.18), was computed in fact by Monte Carlo simulation based on two million realizations of
(Vk, 4>IVId. See Table 2.24.

The calculated decelerations are adequately modeled by a truncated Iognonnal distribution. Specifically,
the Off-runway deceleration pdf fA is given by

_1__exp[ __1_(In a - JJY]
fA(a) = a.../21C (j 2a2 , a s a s a,

4>([lna - fl]/ (j) - 4>[ln~ - fl]/(j) -
where Il =3.0390, 0= 0.6no, (2,8) =(1.,150.), and 4> is the standard normal COF,

z 1 .J 1 )
4>(z) = L=J21t ex~- 2 t

2
dt.

The mean deceleration is approximately 26. See Figure 2.11.



The LLNL commercial model uses the deceleration distribution in conjunction with the ground impact
velocity and angle distributions to characterize the sliding. or skidding, into a structure at a given velocity.
Alternative models. such as the Standard's. which do not stochastically address the aircraft's velocity at the
moment of skidding i"1>aet with the structure. make use of the skid distance distribution. The distance S
that the aircraft slides. or skids. until it comes to rest is given by the Newtonian relation

The pdf of S can be derived in principle from the distributions obtained earlier for Vk. CZ>IVk, and A. It is
easier, however, to determine the distribution by Monte Carto computer slrnJlation. In Table 2.25 selected
percentiles of the skid distance distribution are presented, based on Monte Carto simulation with two
million realizations of (Vk. CZ>jVk, A). To construct effective areas in crash frequency screening the
Standard employs the mean skid distance.

(2.21 )
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Teble2.22
ConditiO..' Probllblll.... of Impact Location, Given • Cresh on T.keon
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Table 223 
C ~ n d i t k ~ l  ProbaMIltks of Impact Location, Given (I Crash on lamling 



mean: 17.64
mean cotangent: 9.554
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pereentile anale
5 1.5
10 2.5
15 3.6
20 4.6
25 5.8
30 7.0
35 8.2
40 9.6
45 11.0
50 12.6
55 14.4
60 16.4
65 18.6
70 21.2
75 24.3
80 28.1
85 33.0
90 40.0
95 52.0

anale CDF
5 0.2160

10 0.4150
15 0.5660
20 0.6780
25 0.7610
30 0.8220
35 0.8670
40 0.9000
45 0.9245
50 0.9436
55 0.9580
60 0.9690
65 0.9778
70 0.9846
75 0.9899
80 0.9941
85 0.9974
90 1.0000

Table 2.24
Impact Angle Distribution Properties
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mean: 1570

Table 2.25
selected Skid Distance Percentiles (ft)

skid
percentile distance

5 160
10 260
15 350

,20 440
'; 25 530
, 30 620
'··35 710
··40 820

45 930
50 1050
55 1190
60 1340
65 -: 1520
70 • 1730
75 1990
80 2320
85 2760
90 3430
95 . 4700

2. COMMERCIAL AVIATION



2.5 COMMERCIAL AVIATION AIRCRAFT CHARACTERISTICS

Finally, additional research is needed to characterize the missiles (projectiles) generated during the
course of an aircraft's crash. Obvious exarJ1)les of such missiles are the aircraft's engines, the auxiliary
power units (APUs), and the landing gear. Much of the information on these aircraft components is not
readily available and may have to be obtained directly from the aircraft or engine manufacturer or from the
company that produces the component.

This section was prepared to provide to the analyst those characteristics of aircraft that could be
important to determine the effect of the aircraft on the facility. Such aircraft characteristics which could be
crucial in determine whether a facility could withstand an impact from an aircraft couki be the weight of
the aircraft, the amount of fuel aboarel the aircraft, the speed of the aircraft, the dimensions of the aircraft,
and potential missiles generated by the aircraft as its structure failed. Many of these parameters would
vary greatly during the course of the flight, but the values of the characteristics given in this section could
be considered the upper bound of these parameters. To determine the characteristics of an aircraft at the
moment of irJ1)act in a particular accident, the analyst should refer to the specific accident report.

Tables 2.26 and 2.27 taken from References 2.33 and 2.34 presents the following information on
commercial aviation aircraft characteristics:

7/26/962-452. COMMERCIAL AVIATION

1. Aircraft type,
2. Powerplant(s), number and type,
3. Nominal power rating of each powerpJant,
4. Operating erJ1)ty weight expressed in pounds, and kilograms,
5. Maximum allowed (or certificated) takeoff weight expressed in pounds, and kilograms,
6. Maximum allowed (or certificated) landing weight expressed in pounds, and kilograms.
7. Maximum zero-fuel weight expressed in pounds, and kilograms,
8. Maximum fuel-capacity expressed in irJ1)8rial gallons, and liters,
9. Overall wing span expressed in feet and inches, and in meters,
10. Overall length expressed in feet and inches, and in meters,
11. Overall height expressed in feet and inches, and in meters,
12. Wing area expressed in ft.2 and meters2,
13. Takeoff runway length according to Federal Air Regulations (FAR) requirements,

expressed in feet,
14. Landing runway length accoreling to Federal Air RegUlations (FAR) requirements,

expressed in feet,
15. Stall speed with gear flaps deployed, expressed in miles/hour.

Powerplant(s} were included as potential missile generators. Weights were given for mass during various
points of the flight. Fuel capacity was included in oreler to provide the maxiroom fuel available for a fire
following the crash. Aircraft dimensions will be needed when the facility effective area is determined. The
takeoff runway leng1hand landing runway length were provided so that an analyst could screen certain
aircraft from certain airports due to their inability to operate from the airport's runway(s). Stall speed was
provided so that an estimate of the impact speed could be made as a large percentage of commercial
aircraft crashes occur during the landing approach flight phase, and most commercial aircraft fly the
approach phase at about 1.3 times the stall speed.

Table 2.26 presents the characteristics of Air Carrier aircraft that generally conduct flights under 14 CFR
121 regulations. The aircraft types are arranged in descending oreler of maximum takeoff weight with jet
powered aircraft listed first. followed by turboprop aircraft and pistonprop aircraft.

Table 2.27 presents the characteristics of SCheduled Air Taxi aircraft that generally conduct flights under
14 CFR 135 regulations. Again, the aircraft types are arranged in descending order of maximum takeoff
weight. It should be noted that many general aviation aircraft types are also used for Air Taxi flights,
particularly nonscheduled flights, but also for scheduled flights. These types have not been included due
to lack of time but could be added in the future.
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AlrcnIft~ No. Type Rating (tIICh) PoUlllll PounclI Poundl Poundl Kilogram

AIR CARRIER (14 CFR 121\ JETS
IcIMIa , ..,..coo 4 RR. RB.211-524G HBTF .000....1. -t01.800 182.2551 870 000 384125 N.A. H.A. N.A. N.A.

IMinft '4'..coo 4 GE.C~2B4 HBTF 57800 ....1. .'00 181 0301 870.DOC 384125 N.A. N.A. N.A. N.A.

IOMIa ' ..7..coo 4 Paw. PW4O!5a HBTF .'SO....I. • 000 180 8851 870 000 .. 825 N.A. H."" N.A. N.A.

iOlllna '47-300 4 GE. CFe-5OC2 HBTF 58000".1l 384480 "4.4001 833.000 377 83O.llOCI 285785 585000 258280

IOMIa 747-300 4 Paw. JTaD-7R4G2 HBTF 547SO".1l 384480 17.....001 833 ODO 'SrI 83O.llDC 285785 585000 258280

IOMIa '4'-300 4 RR. RB.211-524D4 H8TF 53110 ....1. 384480 "4.4001 833000 377 830.0001 285 785 585000 258280
Minft 747-300 4 GE. CFe-SOE2 HBTF 52.500 ....1. 384480 17".400 833000 3n 830.0001 285 785 585000 258280

Minft 747-200 4 Paw. JTIID-7R4G2 HBTF 54750 ....1. 375170 170180 833000 3n 830.0001 285 785 526 500 238815
_747-200 4 RR. RB.211-524D4 HBTF .,10....1. 375170 170180 833.00ll 3n 83O.llDll 285785 52ll5OO 238 815

oeina 747-200 4 GE. CFe-50E2 HBTF 52.500 ....1. 375170 170 1lMl 833000 377.8401 830.000 285785 526 500 238 815

Mc~. IaulIIM 10'0.11 3 GE.C~2 80200 ....1. 1:77000 125.&48 802.500 273.300 430000 185 047 400,000 181.439

Mc~. IOUalaUD-11 3 paw. PW4358 .000 ....1. 1:77000 125.&48 eouool 273 300 430000 185 047 400 000 181439

McDonnell IOUaI8l DC-lO-30 3 GE. CRl·5OC2B HBTF 54 000 lba.•1. 287197 121198 580 0001 283 085 403000 182766 368 000 186922

McDonnell IOUaIa 0C-10-30 3 GE. CRl·5OCl HBTF 52 500 lila.•1. 287197 121198 580 0001 283 085 403000 182766 368 000 186 922

McDonnell 1OUa.. OC·10-30 3 GE. CAl'SOA HBTF 0000b. II. 287197 121198 580.0001 283 085 403000 182786 368 OlIO 186922

AlrtluI A.34Q.3OO 4 CFUI. CFM5&-5S3 HBTF . 30800 lIla.•1. 245000 111130 Sol2.3001 248 000 N.A. N.A. N.A. N.A.

Al!tluI A.340-2OO 4 CFMI. CFM5&-5S3 HBTF 30 800 lila.•1. 245000 111130 Sol2.3001 248 000 N.A. N.A. N.A. N.A

Loc:IcIleed L.1 01 1·500 3 RR. RB211·52484 so OOllllla. II. 245000 111312 510.0001 231 330 368000 188 lI20 338 000 153 315

Airbus. A.33O 2 GE. CF8-8OC2 HBTF 414 000 IllS. II. 245000 111 130 4SOOOO 204 000 N.A. N.A. N.A. N.A.

Airbul A.330 2 paw. PW4llOO HBTF 80 000 Ibs. II. 245000 111 130 450000 204000 N.A. N.A. N.A. N.A.

AerosllllliaJe BAC Concorde 4 RR. OlvmDUS 593 Mk 610 TJ 38050 l1li.11. 173500 78700 408000 185085 245000 111130 203 000 92080

A11't)us A.3OO-EOO 2 GE. CF8-8OC2 HBTF MODO lila II. 197787 89715 375_ 170500 N.A. N.A. 286600 130 000

Doualal 0C-6-73 4 CFM. CFM5&-2·C5 HBTF 24 000 lila. II. 186500 75500 355000 161025 258000 117000 231 000 104780

lBaeina 767·300 2 paw. JT9o.7R4E HBTF SOOOO ....1. 188800 85638 352.200 159755 300000 136078 278 000 128098

IBaeina 767·300 2 GE. CRl-80A2 HBTF so 000 11lI. II. 188 800 85638 352200 159 755 300000 136078 278 000 126098

AIrbus A.31 0-300 2 paw. JT9o.7R4El HBTF SO 000 1IlI.11. 189 842 n040 337305 153000 271 170 123 000 249.120 113000

i08inIl 707·32OC 4 paw. JT30·7 TF 111 000 ltlI.•1. 146400 86<406 333800 151315 247000 112037 230 000 104 330
i08inIl 787·200 2 paw. JT9o.7R4D HBTF 48 000 till .•1. 178 200 79923 315000 142881 272000 1233n 250000 113398

i08inIl 767-200 2 GE. CRl-80A HBTF 48 000 1tlI. II. 178 200 79923 315000 142881 272000 1233n 250000 113398

IOIIina 757·200 2 RR. RB21 1·535E4 HBTF 40 100b. II. 128 250 57287 240000 108846 188 000 89 813 184 000 83462

bina 757-200 2 paw PW2037 HBTF 38 200 ltlI .1. 128250 57287 240000 108&48 188 000 89813 184 000 83462

Boeina 727-200 3 P&W JT8D-17R TF 16000 b.11. 101 n3 46164 208'500 85027 181.000 73028 144 000 65315

AirIluN A.321 2 CFMI CFM5&-SB1 HBTF 31 000 1tlI.•1. 104 746 47512 182984 83000 N.A. N.A. N.A N.A

McDonnell Daualas 10'0.90-55 2 IAE V2526·D5 TF 28 000 b. It. 94455 424144 172500 78245 N.A. N.A. N.A. N.A

Boeina 737-800 2 CFMI. CFM5&-7B4 HBTF 24 000 ltlI. It. N.A. N.A. 188500 78430 N.A. N.A. N.A N.A.

Airtlus A.320-200 2 CFMI. CFM5&-5 HBTF 25 000 ibis, al. 85804 38830 158 730 72000 138890 63.000 130,072 59.000

McDonnell Daualas MD-90-30 2 IAE. V2525-D5 TF 25 000 ltlI, .t. 82200 40007 158 000 70760 N.A. N.A. N.A. N.A.
binQ 737·700 2 CFM! CFM5&-7B4 HBTF 24 000 ltlI.•t. N.A. N.A 149000 67585 N.A. N.A. N.A N.A.

AIrbus .4.320-100 2 CFMI CFM5&-5 HBTF 25000 1IlI.11. 84171 38180 145 503 68000 130U80 61000 125 862 57000

McDonnell Douo" MD-81 2 paW.JT8DTF 18500 1tlI.•1. 78420 35570 140000 83503 126000 58080 118000 53524

bina 737..coo 2 CFMI CFM5&-3B-2 HaTF 22 000 1IlI.•1. 73710 33435 136 500 62820 N."" N.A. N.A N.A

bina 737-300 2 CFMI. CFM5&-3B2 HBTF 22 000 1bI.•t. 69580 31581 135 000 61235 114000 51710 106 500 48308
isc-na 737·200 2 paw. JT8o.17R TF 16400 lila.•1. 80210 27310 128100 58108 107000 48 534 99 000 .44 906

Daualll OC+30 2 paw. JT8D-17 TF 16000 1tlI.•1. ti1190 25.940 121000 S4885 110000 49895 98 500 44678

SUD-EST SE.21 0 car-.. 1083 2 P&W. JT8D-7 TF '4000 1tlI.•1. 86259 30055 118048 Sol 000 109127 49500 87 081 39500
BACH1-500 2 RR. Sllek MleSl 2DW TF 12550 1tlI.•1. Sol 582 24758 104 500 ..7400 87000 39462 81000 38 741

British "'IOIDMllI B....148-2OO .. A_ Lvoomina ALF 502R-5 HBTI 6870".11. SO 500 22861 113 000 "2184 81000 36741 73 500 33339

Fokk8r100 2 RR. Tay Mk620-15 TF 13320b.•t. 51280 23250 91500 41 500 84500 38330 76500 34 700
Fokk8r F.28 FaUa.hia 2 RR. RB.183-2 SlMI¥ Mk55S-15PT II 800 b .•1. 38.800 17.845 73.000 33.113 89.500 31.525 62.000 28,123

T... 2.28
Cb-.etlrllllcl Of Air cemer (14 CFfI121) AJrcnft

(Re........us ..... 2.S4)

7126/96

TP.TurtIaprgp
RP. Alai. PiItan
IP • In-Una PillIon

2-46

..m=• High BrP-a TUItlaf8n
TF • Turbofan
TJ • TurtIoi'l

N.A.• lnfDrmalian not a.lable wilen taIlIa pnlplll8d.
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Muimum CMrIlI T-.otf LIIlding hIISpHd
Fuel CaIlICitV WIIllI SllIn 0WnIt l IIlIIlh o-.n .. IIilIhl WIno A,.. Dial. (Il) 0I5t. (Il) (gear/llapl

Alrcra1l Type Imp. GIl. UtIn Fl.ln. Me_ A.ln. Me_ A.In. Me.. FI."2 M"2 (FAR) (FAR) down,mph)

ilIeina 747-400 N.A. N.A. 211'0- 84.31 m. 231'10- 1O.•m. 83'5' 18.33m. 58!iO.0 514.9 NA. N.A. N.A.
IoIinll 747-400 N.A. N.A. 211'0- 84.31 m. 231'10- 7O.• m. 83'5' "33m. 58!iO.0 514.9 NA. N.A. N.A.
IoeinCl 747-400 N.A. N.A. 211'0- 64.31 m. 231'10- 7O.•m. 83'5' 18.33m. 58!iO.0 514.8 N.A. N.A. N.A.
oeinll 747-300 .-385 210857 185'r 58.84m. 231'10" 7O.• m. 83'5' 1833 m. S!OO.O 511.0 10450 11820 N.A.
aeina 747-300 .-3Il5 210.7 185'r 58.... m. 231'10- 7O.• m. 83'5' 1833111. 5!OO.0 511.0 10450 U20 N.A.
aeina 747-300 .- 3Il5 210857 1ll5'r 58.... m 231'10- 1O.•m. 83'5' 18.33m. 5!OO.0 511.0 10450 U20 N.A.
0IinQ 747-300 .-3Il5 210857 185' 8' 58.... m. 231'10- 7O.•m. 83'5' 18.33m. 5500.0 511.0 10450 U20 N.A.
IoeinCl 747-200 .-385 210857 185'r 58.... m. 231'10- 7O.88m. 83'S" 18.33m. 5500.0 511.0 10400 II9!iO N.A.
1oeinCl747-2OO .-385 210857 185'r 58.... m. 231'10- 7O.88m. 83'5' 18.33m. 5500.0 511.0 10400 U50 N.A.
IaMllI 747-200 .-385 210857 115'r 58.... m. 231'10- 7O.• m. 83'5' 18.33m. 5500.0 511.0 10400 U50 N.A.

Mc:oor-II QjgIllMD-11 32185 148300 Hl8'lI' 51.70m. 1.7" 1O.50m. 57'r 17.lOm. 3874.0 341.3 10100 8470 N.A.
Mcoex-II IClUlIIII MD-11 32185 148300 1.8' 51.70m. 1.7" 10.50 m. 57'r 17.lOm. 31174.0 341.3 10100 8470 N.A.
Mcoex-II IClUlIlasDc-1~30 38 8!iO 150 8!iO 185' 4 5O.40m. 182' l' SS.5O m. 5ll'1' 17.70m. 3_.0 "'.7 8289 5970 N.A.
Mcoex-H Qjglas DC-'~30 38llliO 150 llliO '85' 4' 5O.40m. 182' l' SS.50 m. 5ll' ,. 17.70m. 3_.0 3117.7 8289 5970 N.A.
McDonnell IClUlIIas OC-1~30 38850 150850 185' ... 5O.40m. 182' l' SS.50m. 5ll'1' 17.70m. 3 _0 387.7 8289 5970 N.A.
AiIbuI A.34O-3:lO 24500 111380 180' 0- 58.0m. 2Oll'r 838 m. SS·1.5· 18.8m. 3500.0 325.2 N.A. N'A' N.A.
AiIbuI A.340-2OO 24500 111380 190' 0' 58.0m. 194' 10" 59.38m. SS' 1.5' 18.8m. 35000 325.2 N.A. N.A N.A.
loclcheed L.1 011-500 28347 119774 164· ..• 50.09 m. 164' 2.5' 50.05 m. 55'4' 16.87m. 3541.0 3290 9200 6770 N.A.
AirtIuI A.330 24500 111 380 190' 0" 58.0m. 205'45 82.8m. SS'1.5· 18.8m. 3!OO.0 325.2 N.A. N.A. N.A.

Airbus ".330 24 500 111380 190' 0" 58.0m. 205'4.S· 82.6 m. SS·'.5· 18.8m. 3500.0 325.2 N.A. NA N,A.
AeralDalialll SAC Concanl8 28350 118788 83' 10" 25.58m. 203'r 82.10m. 37'5' 1140m. 3858.0 359.3 11200 7300 N.A.
Ailtlul A.300-800 13838 82800 141' l' 44.84m. 177' S' 54OBm. 54' 6.S' 18.82m. 2798.6 260.0 7800 5025 N.A.
Douolas DC-8-73 20213 818llO 148' 5' 4S.20m. 18TS' S7.12m. 43' 0" 13.11 m. 2827.0 271.9 10000 8500 N.A.

IBaeina 787-300 13800 113 218 1ST l' 47.57m 180' 3' 54.84m. 52' 0" 15.85 m. 3050.0 283.3 7900 S800 N.A.
leo-mo 787·300 13900 83 218 1ST l' 47.S7m. 180' 3' 54.84 m. 52' 0" 15.85m. 3050.0 283.3 7900 S800 NA.
AiIbuI A.31~3OO 15018 88280 144' 0- 43.8Om. 153'1' 48.88 m. 51'10" 15.81 m. 2357.0 2190 7575 5000 N.".
IBollina 707-32OC 18883 90299 145'9' 4442m. 152' 11' 48.6m. 42' S' 12.93 m. 3050.0 283.4 10020 6400 N.A.
Boeina 767-200 13800 113 218 158' l' 47.57m. 159' 2' 48.51 m. S2' 0" 15.85m. 3050.0 283.3 StlSO 47SO NA
IBaeina 767-200 13900 113 216 158'1' 47.57m. 159' 2' 48.51 m. 52' 0" 1S.85m. 3050.0 283.3 StlSO 47SO N.A.

8a11ina 757-200 8370 42597 124' 10" 38.05m 155'3' 47.32m. ""'8' 13.56m. 1894.0 185.3 7780 4800 N.A.
IBoeincl757-2OO 8370 42597 124'10- 38.0Sm. 155' 3' 47.32m. ....·8· 13.59m. 18940 1853 7780 4800 N.A.

Boeina 727·200 72112 40010 1OB' 0" 32.92m. 153' 2' 48.89m. 34'0" 10.36m. 1700.0 157.9 9.9SO 4900 NA
AtrtJuse A.321 N.A. N.A. 111'95' 34.09m. 148'0" 44.50 m. 38'8.5' 11.lOm. 1320.0 123.0 N.A. NA N."
McDonnell Ooualas MD-9Q.55 N.A. N.A 107' 10' 32.87m 152' 7" 48.51 m. 3CY7' 8.33m. 1209.0 112.3 NA NA N"
Boeina 737-800 N.A. N.A. 111' 2' 33.8Om. 128' 8' 39.2Om. 38'6' 11.13 m. 1344.0 125.0 N.A N.A. N.A.
AirtIuI A.32<>-2OO 5150 23410 '11' 9.5' 3409m. 123' 3' 37.59m. 38'8.5' 11.80 m. 1 320.0 123.0 5630 4.7SO N.A.
McDonnell Doualas MD-9Q.30 N.A. N.A. 107' 10" 32.S7m. 152' 7' 48.51 m. 30'7' 9.33m. 1209.0 112.3 N.A. NA NA
Boeina 737-700 N.A. N.A. 111' 2' 33.8Om. 101'S' 31.00m. 38'8' 11.13 m. 1344,0 125.0 N.A. N.A N.A.
AIrbus A.32<>-1 00 3380 15385 111'3' 33.91 m. 123' 3' 37.59 m. 38'7" 11.78 m. 1 317.5 122.4 5830 47SO N".
McDonnell Ooualas MD-8, 4812 21878 107' 10" 32.S7m. '41' 10" 45.OBm. 29'S' 9.04m 1 270.0 11S.0 72SO <lS60 N'A'
Boeina 737-400 N.A. N.A. 94'9' 28.88m. 119'7" 36.45m. 38'8' 11.13 m 1135.0 105.4 N.A. N.A. N.'"
Boeina 737-300 5 0116 23170 94'9' 28.SBm 109'7' 3340m. 38'8' 11.13m. 1135.0 105." 8380 4580 N.A.

Bollina 737-200 4971 22588 83'0' 28.35m. 100' 2' 3O.53m. 37' 0" 11.28 m. 1088.0 102.0 6000 4430 NA
DauaIas O~30 3083 13925 83'5' 28.47m. 118' 3.5' 3B.37m. 27'8' 8.38m. 1000.7 83.0 S530 4290 N.A.
SUD-cST SE.21 0 car-IIlI 1083 4180 19000 112' 8' 34.30m. 108'3.5' 33.01 m. 28'7' 8.12m. 1579.0 148.7 &8SO 5180 N."'.
SAC 1-11,500 3785 17208 93'r 28.50m. 101'0' 32.81 m. 24'r 7.47m. 1031.0 95.8 7300 N.A. N.A.
BriUIl Aeras~ 8.....1.200 2838 12801 88'S' 28.34m. 93'10- 28.lOm. 28'3" 8.81 m. 832.0 77.3 49SO 3780 N."'.
FoIIMr100 2868 13040 92' 1.5' 28.08m. 15' 10.3' 35.31 m. 27'10,5' 8.50 m. 1014.7 94.3 5970 4430 N.'"
FoIdler F.28 Fellowship 28lSl1 13040 82'3' 25.07m. 91' 1.8' 29.81 m. 2795' 8.47m. 850.0 79.0 5,200 3,495 N.A.

N."" • lnfonnaMn not available when 111111~.
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T'"2.21 (continued)
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TP • Turboprop
RP • FWlill Piston

IP .In-Linl Piston
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HBTF • High Byo-a Turbofan
TF • TUlbaIan
TJ. TUrbojet

Tabl. 2021 (continued)
aaa~Of Air e.m.r (14 CFR 121) AJrcreft

. (fit...... 2.33 .... U4J

N.A.• Information notlvailable When lIbIe prepared.

••

NominllI Operaling Muilnum Mllimum MIllimum
II Powr EmD\YWlliaht T8Ik8olf WlliDht larnSinll WeiGht Z~Fuel Weiaht

Aircraft Type No. Type AIting (-=til PourlllI PoundI Pouncll Pouncll t<lIogram

AIR CARRIER 114 CFR 1211 TUFlBOPFOPS I
LOClcIlMCl L-100-3O Hen:uIII 4 AlIiIon 501D-22A TP 4eeoehD n.MO 35235 155.0001 70308 135.0001 S1235 128 7'90 58420

LOClcIlMCl L-1aaA Eleen 4 AlliIon !S01 D-13 TP 37eoaho 81.500 ~1ll5 118000 52.. 115850 43385 aaooo 39010

VlckIn ViIDDUnt eoo 4 RR. o.rt Mk510 TP 1740Im 41000 18eoo 84500 29280 58500 28535 54000 24494

Can'4ir580 2 AlIlIon 501·D13H TP 37eo.'lll 3O~5 13732 58140 28571 50870 22885 N.A. N.A.
BrthIlM~ATP 2 P&WC. PW124 TP 215Oa'Ul 211870 13 !184 48500 22A53 4000 21773 44300 20094

s.b2COO 2 Alison AE2100A TP 41251'lll 2117e2 13.5001 .. 500 22000 N.A. N.A. N.A. N.A
ATR.72-2OO 2 P&WC. PW124B TP 21SOl11c ~558 12.!lOOI 47400 21 500 N.A. N.A. N.A N.A
FolduIr F.50 2 P&WC. PW124 TP 2150111c ~850 12833 45llOO 20820 41 Ill5 18 lIllO 40350 18303
FolduIr F.~ FriendShio 2 RR. o.rt Mk522 TP 2 2llO.'lll 22_ 102115 45000 20410 .n 000 18eoo 39500 17 917
DeHaviu.nd can. DHC-7-100 4 PAW. PT8A-50TP 1120alle ~890 12580 44000 19958 44000 19958 39000 17890

ATR.42-2OO 2 P&WC. PW120 TP 1 eooallD 211188 81173 34722 15750 34 171 15500 31966 14.500
OeHlVilland can. DHc-.100 2 PAW. PW120ATP 1eoolllD 21 !i9O 8783 34500 15849 33llOO 14923 31 000 14062

CASA-lIIurtIniO CN.235 2 GE. CT7-7A TP 1700lhD 20723 8400 3174 14400 31305 14200 29982 13600

Domier328 2 PAW. PW119STP 18501110 18420 8810 30071 13840 N.A. N.A. N.A N.A.
8Mb Failctlilcl 340 2 GE. CT7·5A2 TP 17351110 17.215 7808 ~~5 12371 28500 12020 25000 11340
ShortI360 2 PAW. PT6A~5AR TP 1.4241hp 18.ll5O 7,_ 28.000 11.793 25.700 11,857 NA NA

AIR CARRIER /14 CFR 121\ PISTONPROPS

DouaJas DC-7C 4 W. R3350-EA1 RP 3400hD 80000 38287 143000 84885 N.A. N.A. N.A. N.A

Douolal DC-7F 4 W. R3350-EA1 RP 34OOho 86200 30030 128.000 57153 N.A. N.A N.A. N.A
DouaJas OC~B 4 PAW R2llCJO.CB17 RP 2500 lie 82000 28 123 107000 48534 86200 40 000 83200 37740

DoullJasOC~ 4 PAW R2OOC>-2SD-BG RP 1450lhe 43300 18480 73000 33 112 N.A. N.A. N.A. N.A.
ConVllir~ 2 PAW R28OO-CB17 RP 2500110 33314 15110 49700 22544 47850 21614 47000 21320
CurIiA~ Commando 2 PAWR~34RP 2000 Ille 33000 14970 48000 21 n2 4800 21 228 45168 20488

Convair 340 2 P&W~CB18RP 2400 lie 29488 13375 47000 21 320 N.A. NA. N.A N.A
Convair 240 2 PAW R28OO-CA18 RP 2000110 ~eoo 12520 41790 18958 N.A. NA N.A N.A
Coua.OC·3 2 PAW R1830-92 RP 1200110 17720 8030 28000 12700 N.A. N.A. N.A N.A
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Muimum aw-n TM80II lAnding St8lI SpHcl
Fuel Cu ICi1V WmSoln ~LIllClIh o..J1 H IiCIh1 Willa A,. 0iI1. (ft.) Dial. (ft.) (gMr/llepl

AIrcIallTyP8 Imp. GIl. U1IrI Fl.ln. ..... Ft.ln. ..... Ft.ln. Me.. Ft."2 ~2 (FAR) (FAR) doWn, mph)

LockhHd l·1llO-3D~ ~US :f7770 132'T "0.41 m. 112'r 34,37m. 38'3" ".88m. 1 745.0 U12.1 8200 4150 N.A.

LockhHd l·1eaA EIec:n 4_ 20 IllI5 89'0" 3D.18m. 104'a- 31.81 m. 32'10" 10.0m. 1300.0 120.8 4720 4300 N.A.
VickIn ViIcounl 800 1M5 8M2 83'a- 28.55m. 85'a- 28.11 m. 2tS'Sl" 8.15m. •.0 •.4 5310 4850 N.A.

eon..... 580 2_ 10801 105'4" 32.12m. 81'a- M.Mm. 28'2" 8.118m. 120.0 85.5 4700 41«> N.A.

BrIMh MI'Cl&l*:8 ATP 1400 8385 100'a- 3D.83m. 85' 4" 21.01m. 23' 5" 7.14m. 843.0 78.3 N.A. N.A. N.A.

5Mb2000 N.A. N.A. 81'3" M.78m. 18'a- 27.03m. 25'4" 7.13m. 800.0 55.7 N.A. N.A. N.A.

ATR.n·2OO N.A. N.A. I8'r 27.05m. 88'2" 27.18m. 25'1" 7.85 m. 8!iS.8 81.0 NA. N.A. N.A.
FoidcIIr F.5O 113D 5138 8S'1.a- a.OOm. 112' 10" 25.25m. 28'T 8.80m. 754.0 70.0 5770 3480 N.A
FoidcIIr F.27 FrilIndlhiD 1834 7425 85' 2" a.OOm. 77' 3.5" 23.!em. 27'11" 8.51 m. 753.5 70.0 3.2"0 3.2SlO N.A.
DeHaYillend can. DHC-7·100 1232 5802 83'0" 28.3Sm. 8O'e" M.S4m. 28'2" 7.88m. aeo.O 7U 2.250 2180 78

ATR.42·2OO 1254 5700 80' 7.5" 24.57m. 74'4.S" 22.87m. M'11" 7.58 m. 58U SOU 3575 3150 N.A.

OeHaYil1ancl can. DHc-a-100 1 M4 58!i6 85'0- 25.91 m. 73'0- 22.25 m. 24'T 7.49m. 585.0 54.4 3110 3150 N.A.

CASA-Nunanio CN.235 1158 5288 M'a- 25.81 m. 70'0.75" 21.35m. 28'10- 8.18m. 845.8 eo.O 2185 1920 N.A.

Oornter 328 N.A. N.A, 88'10" 2O.Sl8m 89'8" 21.22m 23'S" 7.Mm, NA. N.A. N.A. N.A. N.A.

SUb Faircllild 340 708 3220 7rY4" 21.44m. 14'8" 19.72m. 22'S.5" 8.87m. 450.0 41.8 4000 4000 N.A.
Shor1s 380 <180 2,182 74'10" 22.81 m 70'10" 21.59 m. 23' 8" 7.21 m. 453.0 42.1 4,200 4.020 N.A

DoualaS OC·7C N.A. N.A, lUS" 38.BOm. 112' 3" 34.23m. 31'8" S.85m. 1837.0 152.0 N.A. NA N.A.

DoualaS OC·7F N.A. N.A. H7'S" 35.81 m. 108'11" 33.24m. 29'3' 8.82m. 1463.0 135.9 N.A. NA N.A.

Doualas OC-6B 4580 20820 111' 6" 35.81 m. 105'T 32.18m. 29'3" 8.82m. 1463.0 135.9 S150 5000 N.A

Doualas OC-4 N.A, N.A. 111'6" 35.81 m. as'10" 28.80m. 27'6" 8.38m. 1 <180.0 135.6 N.A. N.A. NA

Convair 440 1440 8548 1OS'4" 32.12m 81' e" 24.84 m. 28' 2" 8.59 m. 920.0 85.5 N.A. N.A. N.A.

Curliss C...s CommandO 1400 US 5305 108' 0- 32.92m. 78'4" 23.27m 21' 8" S,80m. 1358.0 128.2 N.A. N.A NA

Convair 340 N.A. N.A 1OS'4" 32,12 m. 79'2" 2413m, 28' 2" 8.59m 920.0 85.5 N.A. N.A, N.A.

Conwur2<lO N.A. N.A. 91'9" 27.S7m. 74'S" 22.78m. 28'11" 8.2Om. 817.0 75.9 N.A, N.A. N.A.

Doualas OC·3 S70 3046 95'0- 28.98m 64'S' lUl6m. 16' 11,5" S.16m. 887.0 S1.7 N.A. N.A. N.A

N.A.• Inbrmalion nOlallllilatlle when Iabla~.
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Nomiliel Operating Maximum Maximum Muimum
'Ital ~ ErnDIV W liaht T-.otlW-mht I..JIncIinn Weiaht z-.F~ Weiaht

AIft:taft Type No. Type Rating (-=tI) PoundI PoundI Pouncll Kilop'n PouIlCll Kilopn

E~ EMB-120 er.iIia 2 P&WC.PW118TP 1800aM 15183 8178 25353 11 !lOO 24802 11250 23148 10500
Brltiah AeraI-. .lelahlm 41 2 GanMtTPE331·14 TP 1 850 alID 14.000 8350 24000 10_ N.A. N.A. N.A. N.A.

NonI282C 2 TurbornecI8Ml8n VIlA TP 1130 alID 15.828 7225 23810 10800 23040 10450 22710 10300
8honI33C>-200 2 P&WC. PT~RTP 11••11D 14727 8~ 22l1ClO 10:.7 22100 10251 N.A. N.A.
Brltiah AeraI~ Jelaftlm 31 2 Ganwn TPE331 ·1OUF TP MahD 8570 4341 15212 8l1ClO 14550 8100 13. 8300
Flirchild S_arinlIen MellO III 2 Garmt TPE-331-11 Uoe11 G TP 1000ahe 8737 3883 14 !lOO 8577 14000 8350 12500 5870

1l1ClO 2 PlWC. PTeA-e58TP 1100ahe 8700 3148 18100 7530 18100 7303 14000 8350
EmblMrEMB-1 10 BtIncIenme 2 P&WC. PT8A-34 TP 71lOahll U85 3. 13010 5l1ClO 12_ 5700 12015 5450

Damilr228 2 Garmt TPE331·So2520 TP 715ahD 7820 3547 12_ 5700 12_ 5700 11l1ClO 5400
DlIHaviIlInCI Can. DHC.&-300 2 PAW. PTllA·27TP 820II1D 7415 3383 12 !lOO 5170 12llOO 5870 12300 5579
8eIchcraft Cllll '2 P&WC. PTllA·38 TP 71511111 8494 2848 11 300 5128 11300 5128 N.A N.....
GAF NOITl8d 24A CommUllllliner 2 DetralI AIIiIon~17B TP 4OOII1D 5HI7 N.A. 8400 N.A N.A. N.A. N..... N.....
GAF NOITl8d N22B CommU18riinet 2 ....1iIon 2!5CH!17C TP 420IhD 5438 2448 8500 3855 8!lOO 3855 8250 3742
PllatUi BN.2T TUIbO Ialander 2 Detroil AIIiIon~17C TP 4OO1h1l 4040 1832 7000 3175 8100 3084 8300 2857

-------------------------------- ... -

7126196

TP.Turboprop
RP. AMiaJ Piston
IP • tn-Un. Pillon
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HBTF. High BvjlMl TUlbDIan
TF • Turbofan
TJ • Turbojet

TlIbIeU7
Cha.....tIca of SCheduled Air Tul (14 CFR 131) Aircraft

r"""'ce 2.33 Mel 2.34)

N."" • InformaliOn not available when 1IblI PI8PIF8d.
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Maximum CMraII Takeoff Landing Stall Speed
Fuel Call1CilV Wing SIll n 0IIvral1 Lenath 0IIvral1 Haioht Winc"'rea Dist. (ft.) DiSI (ft.) (gearlflaps

...ilC1aft Type Imp. GlIJ. Lit8rI Ft.ln. MeIerS Flln. MellrS Flln. Melllf$ Ft.-2 M··2 (F"'R) (F"'R) dOwn, mph)

Embraer EMB-120 Brasilia 734 3340 64'10.8" 19.78m. ss'r 2O.00m. 20'10" a.35m. "24.5 39.4 4860 .. 495 NA
British "'rosll8C8 Je1S1I8am 41 N..... N..... tIO'O" 18.29m. 83'2" 19.25m. 18' 10" 5.74m. 350.8 32.6 N..... N..... N.A
Mroalllltu Nord 262C 585 2570 7"'2" 22.80m. 83'S" 19.28m. 20'''' 6.21 m. 5920 55.0 2890 N..... N.A.
Shor1a 330-200 !eO 2546 74' 8" 22.76m. 58'0.5" 17.89 m. 18' S" ".85m. 4530 "2.1 3 ..20 3380 N.A.
British "'rosll8C8 J8lS1I8am 31 378 1718 52'0" 15.85m. "7'1.5' 14.37 m. 17' 5.5' 5.32m. 271.3 25.2 3.200 3820 N.....
Fairdlild Swaarinllen Metro III 540 2452 57' 10" 17.37m. 5&' 4.3' 18.08m. 18' 8" 5.08m. 3090 28.7 3.250 2805 99
Beechcraft·1900 358 1827 54'8' 18.61 m. 57' 10- 17.83m. 14'11' 4.54m. 303.0 28.2 3.280 2540 N.A.
Embraer EMB-110 Bandeirante 378 1720 50' 3.5" 15.33m. "S'8.S" 15.10m. 18' 1.8' 4.92m. 313.2 29.1 ..000 .. 400 N.A
DomilIr '228 525 2386 55' 8" 16.97m. 54'S" 16.55m. 15' 11.5' 4.86m. 344.3 32.0 1945 1970 N.....
DeHavilletld can. DHC.8-300 383 1783 85'0- 111.81 m. Sl'g" 15.77m. 19' 8' 5.84m. 420.0 39.0 1 sao 1940 66
BNchc:raft C99 310 1412 45'10.5" 13.98m. ....·r 13.58m. 14· ..• ".37m. 279.7 26.0 N..... N..... NA
GAF Nom" ~A Commutllt1iner 389 1770 N.A. N..... N.A. N.A. N.A. N.A. N.A. N.A 1706 1380 85
GAF Nom" N22B CommUllll1il'l8l 371 1688 54'2" 16.51 m. 41'S" 12.57 m. 18'2" 5.54m. 324.0 301 1180 1340 62
Pilatus eN.21' Turbo Islander 108 492 53' 0" 16.15m. 36'3.8' ".07m. 13' 8.S" 4.18m. 337.0 31.3 1250 1115 N.....

N."'.• Inlormalion notavailab18 when 1IIb18 prepared.
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Table 2.27 (continued)
Chanlctwl.uca of SCheduled Air Tol (14 CFR 135) Aircraft

[Referance 2.33 and 2.34)
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This appendix presents the database of aircrafts that suffered an accident while flying under 14 CFR 121
regulations during the years 1973 to 1994. This database was used in the development of the ACRAM
Data Development Technical Support Document and was derived primarily from the National
Transportation Safety Board accident database and various other NTSB publications. Thefollowing
information, listed In ortier of columns from left to right, is presented for each accident in the database:

1. Accident Date (ACC. DATE)
2. Airline or Operator of Aircraft and Flight Number (OPERATOR Fit. No.)
3. Type of Flight (FLT. TYPE)
4. AIRCRAFT TYPE
5. Registration Number (REGN. NO.)
6. AIRCRAFT DAMAGE
7. Flight Phase that Accident OCCurred (FLT. PHS.)
8. Airport Proximity (onloff)
9. ACCIDENT LOCATION
10. Degree of Injuries Associated with Accident (InjUry Degree)
11. Crew FATALITIES
12. Passenger (Pass.) FATALITIES
13. Other FATALITIES
14. Total (Crew+Pass.+Other) FATALITIES
15. Number of Serious Injuries (serious Injury)
16. Total Crew Aboard Aircraft (Crew Aboard AC)
17. Total Passengers Aboard Aircraft (Pass. Aboard AC)
18. NTSB Report Where Information Was Obtained (NTSB Report)
19. NTSB File Number
20. NTSB First OCCurrence Classification

APPENDIX 2. COMMERCIAL AVIATION

NATIONAL TRANSPORTATION SAFETY BOARD (NTSB) 14 CFR
121 ACCIDENT DATABASE USED IN THE ACRAM DATA
DEVELOPMENT TECHNICAL SUPPORT DOCUMENT

APPENDIX 2.1
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APPENDIX A2.1 NTSB 14 eFR 121 ACCIDENT DATABASE

Allpott FATALITIES ...... 111:
Ace. A.T. II!QN. 1lI1lCl1A" FLT. Pro.""" ...." Is.tleooI ..,..1
OATI! OI'EIlA1OII Fll. No. nfli ""'CIIAFT nflE NO. DAIIAGE PHf. lonIotn IJI:ClOENT LOCA1lOH DoarN aww ...... OtIlwT...., ........ er..lt_ NTSIIt-. ....... ltlII ,..Ooeu_ a..IIlcetlon

120.73 AIMItcMAL SP B.107· NI43I ... ce 011 Ell G_VIIIOe. Il MInor.tl 0 0 0 0 0 I ... A1lC_14-2 1-0001 Eng. IIIJlll11Ilmc11on. rMceII._
22873 DelllIAI. SP DC-&41 N1302l -- IDI') 011 L.-Vega.NV ,...,. 0 0 0 ~ 1 0 110 A1lC_14-2 1.QlO12 1'uItIuMIoe
303.73 T_WorIlIAL SP 8.727-231 N12301 ... l 011 Wlc..- MIdclolIdnenl AIIpOlt, KS MInor.tl 0 0 0 ~ 0 1 ~ A1lC_14_1 1«1OS ~,",.--~

3.05.73 AIMItcMAI. f'y. 8.101· N7511A ... TO 011 o.r-~ '"",'AlIpon, CO (OENI MInor'" 0 0 0 0 0 3 o A1lC_14-2 1-0001 ~~.oalIIIon Wlgnl.hAl•• U

317.73 l.lftMd AL SP B.727-22 N700I -- EA 011 H.rNbulg. PA s.lout 0 0 0 0 2 1 eo A1lC_14-2 1«lO7 1'uItIuMIoe
3.11.13 S_AW NSF L.looa:1O NllST .. l 011 ......--NAS.Fl MInor'" 0 0 0 0 0 3 o A1lC_14-2 1-«101 0......
4.01.13 DelllI AI. 8P 0C-0-32 N33241 -- EA 011 ER ,....yOllc. NY-AI..... GA :: 0 0 0 ~ 1 5

~
A1lC_14-2 1-OlO4 1'uItIuMIoe

4.00.13 PMlAIMIIlanAW SF 8.101- Not13PA tMjor T.", on ......., 'lI1Ill AIrpoI1, FL (MIA' 0 0 0 0 0 3 ~1lC_14-2 l-DOtO 0......
4.211.13~AL SP 8.141·151 N801US -- EA 011 n ..,,-.A. 0 0 0 0 1 10 01 A1lC_14-2 l-GODS 1'uItIuMIoe
11213 AIog""", AI. 8P CV.580 N5837 ... IC 011 PttlIbuIgII. PA MInor'" 0 0 0 0 0 3 !IO A1lC_14_1 1«114 ......--.......,...,..
120.13 0v0Il.- tfIIIon.1 AW NllP 0C-U3 NllI3F MInor TO 011 Benoor ."", AIrpoI1, ME Is.lout 0 0 0 0 3 10 251 MR-14-01 1«115 ..".......~
UO.73 W_AL 8P 8.7310241 N4!108W -- ER 011 WeIIV.__n..MT 15eIlout 0 0 0 ~ 1 5 34 ~1lC_14_1 1.0011~

1.22.13 P.n A""",,"n AWIII 8P 8.101-3218 Notl1PA ~ed IC 011 P1IpeIIt F_ AIIpoIt. T.h. F.I 10 .. 0 7ll 1 10 eo A1lC_14_1 l.oo3l1 CClIIIIaIl WI fI'CIJw••

7.23.13 OUlllAl.SOO SP FH.227B N42IS ~ed RIo 011 St. Louls~ ''''n' AIrpofI, MO 1Sl\.1 F.... 1 37 0 38 • 3 41 AAR-1445 1.0041 CClIIIIaIl WI fI'CI.iWINf. COIllIOIIed
124.73 FIOI'IlIetAl. SP 8.731· N7370F -- CC 011 St. Louie, MO Is.touI 0 0 0 0 1 • 18 A1lC_14_2 1«113 1'uItIuMIoe
1.31.13 DelllI AI. 123 lIP OC-Nl N075NE~ RIo on IloMon tooan IntIl' AIIpon, MA (BOS' F.' I 83 0

~
0 • lI3 AAR-14-GG 1.0011 CCllIIlan WI GlljIcl

8.OS.13 81Wl11AW IP 8.727· N1121T ... EA 011 W....Jnolon. DC MInorIN 0 0 0 0 • 1~ AAC-14_1 1.0031 FIrM....,".In-lII.
1.1073 NalIon.. AI. SP oc.lo- Nl7NA -- EA 011 .....Ode.wle.LA

§
0 0 0 ~ 1 12 201 A1lC_14-2 l-ClO1S4~

8.15.73 AIIogINIny AI. IP BAC1·11 Nl3IIJ -- 10 011 Be._.~ 0 0 0 0 1 4 30 A1lC_14_2 l.0D40 1'uItIuMIoe
8.11.73 F_AI. IP 8:731· N73I1F -- EA 011 MIMcUIIl. MT 0 0 0 ~ 1 • SO A1lC_14-2 t.oDl22 ......--..
820.73 0eII'AI. IP DC-8-51 N821E -- EA 011 Bale GIadt. Fl 0 0 0 0 1 1 14 ~1lC_14-2 1.clCl12f 1'uItIuMIoe
122.13 FIOI'IlIetAl. IP 8.731· N73Ilf -- EA 011 RaPd ClIr. SO

1=
0 0 0 0 1 • 40 A1lC_14_1 1«l1S~

'.25.73 E_AI. IP UOH· _lEA -- EA 011 Grand TUIte 1aIIncl1l........ 0 0 0 0 I 12 ,.7 A1lC_14_1 ,..- 1'uItIuMIoe
1.27.13 _WorIlIAl IP 11.107. NI87Da -- EA 011 Nooth A..lIlIc OoMn 0 0 0 0 , • 15 A1lC_14-2 I-ClOIlO~
1.21.73 .... WorIlIAL 142 lIP 8.101-33111 tfI105T -- 10 011 loe Anoalee. CA F.... 0 , 0 1 a It 141 AAR-14-08 1~ .........
0.04.73 AIMItcMAI. IP 11.141· NlI81t -- EA 011 Nooth A..1IIc 0CMtI 15eIlout 0 0 0 0 I tiD A1lC_14-2 1.oDIt 1'uItIuMIoe
OOS.13 WoItdAWI02 NSF oc.e.acF NI02WA 0aIlrCIpd "" 011 lOng e-. 24 kIM I tJ/I Cold II.,. AK F_ 3 3 0 I 0 3 aAAR-14-08 1«11. CCllIIlan WlfI'CI~. ___

0.27.73 T...~Al.155 8P CV.800 N04230 ~ EA 011 IlIacll FOlll MIn.. MeM. AR F_ a 8 0 11 0 3 • AAR-14-04 1.0011 CCllIIlan WlfI'CI.iWINf. ___

10OS13 F~TlgerU... IF oc.e. N1D4FT -- T.", on T<*yO Ha.... lnllI' AIIpOlt, Japlln F_ 0 0 I 1 ~ 3 C A1lC_14_1 1.0021 CCllIIlan WIGlljIcl

1021.73 IPladmom AI. IP 1I.731·m N1StN ... l on G~ Pt. Regional AIIpoIt. He MInor'" 0 0 0 0 0 • 02 AAR-7441 1«110~........
1103.13 Pan AIMIIlan AW 100 SP 8.101"'CF Not.A ~ed AA 011 IloMon.MA F_ 3 0 0 3 0 3 oAAR-14_tI ZD10 CCllIIlan WlfI'CI_. -.oiled
110313 N8tlclN1 AI. 27 SP oc.10-10 NIONA ... EA 011 Socono. Ntot F_ 0 1 0 I 0 12 115 AAR-1S42 L031 Eng...../llIdJnclIan
11.27.13 OeIIaAl. St. 8P oc.0-32 N3323l. ...·W.O. RIo on Ch_IlOClOll ........AIIpoIt. TN (CHA) 1= 0 0 0 0 a 5 14 AAR-14_tJ !IItt CCllIIlanWRW/IA».lIgIIta

11.27.73 e.._Al.300 SP oc.O-31 NllOe7E ~ L on CanlOlllAkron ReoIoMI AIlpan, OH lCAl<) 0 0 0 0 11 5 II AAR-14_11 ZD11 a...-
12.00.73

__Al
SP 8.727-251 N25GUS ... T.", on MadIaon TIUall field. WI MInorIN 0 0 0 ~ 0 • •AIlC-14-2 t-4XllD CCllIIlan WIGlljIcl

1217.73 E.._At SP oc.o- NID7llE ... TO 011 G-.bonl Htoh PolnI AIrpon, He MInorIN 0 0 0 ~ 0 4 IS A1lC_14_2 l.0D3S Eng. IIIANIllIncIon. 001_ W GlljIcl

1221.73 DelllIAI. SP oc.0-32 N333IL -- EA 011 L"-.NH is.toul 0 0 0 ~ 1 S III iAAc-14-2 ,'''' T.......
12.22.73 AIMItcMAI. SP 8.727· N2D14 -- G on 0eIr0II W.,... Co. MlMro. AIIpOlt, MI (0lW) Is.tclut 0 0 0 ~ I 10 ... IAACo14-2 1.oo3lI ......-

311 AIn:nll 'nwWcl TOIIII: 211 201 1 22ll 40 ~ 2801



APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

Airport FATALITIES Aboercl AC

Ace. Ft.T. REON. A1RCflAFT FLT. P"'"lmlly In~ry semu, Nrse
DAn: OPERATOR FR. No. TYPI AllleftAFT TYPE NO. DAMAOE PHS. (on/olfl ACCIDENT LOCATION I~ a- P.... OIh., Tot.1 .lnIurv C,..P_. NTSI"_ ""No. HTSI FhtOocu_ Ct8UKtc-1Ion

101.74 Amertcan Al SP 8707· N7521 MInor Told on Son Antonio Intn'l Airport. TX (SAl) MInor'" 0 0 0 0 0 8 lUI ARC-78-1 HlOl1 CGl1IIIon WI IIrcIa1l. boIIt on Old.

? ? ? ? ? ? on ? 0 0 0 0 ? ? 2 ARC-78-1 1«111 CGl1IIIon WI lirc.-tl boIIt on """

1.04.74 UniedAl SP 8127-222 N76l!4U MInor TO on TI...,.lntn·IAirport, Fl (TPA) '5eIIout 0 0 0 0 1 7 111 ARC-78-1 1«102 ~ " •. on gRI.• ....,. ",. or _ .._

1.13 74 FIOll1lI,Al SP CVSllO N73145 - RA 0" CiM¥....... WV SIrious 0 0 0 0 1 3 44 ARC-78-1 1.(J()05 TUltluIlnol

1.1114 T..... _AL701 SP 8.707-1318 N15nw MlJor·WO L on Loe AnQeIN IIIIn1 AIrport. CA (LAX) ISonout 0 0 0 0 2 7 58l\AR-7....,0 1«112 Herd lIndInO, 0"' ClllI\IpI

11774 T"no World AL SF 8.707. N10IM MeJor L on Indlallpj)ltl W..Coal< IMn'1 AIrpoIl. IN (INO) MInorIt- 0 0 0 0 0 3 o ARC-7s.1 1.(JOt4 CCIlIIIGn WI RW or 1IlII. 10"" 0-0Dl'"
130.74 PIn A.-icon AW 806 SP 8707,3218 N454PA OMIroyod RA 0"(1) PIgo P,OO. Amoricon samOll Filii 10 87 0 07 4 10 01 ANH7.o7 1«101 ~,ooIIIIoftW/_

20214 PIn " ...rk:Iln "W SP 8747·121 N732PA - ER oK HonolJlu. HI FIlii 0 1 0 I 0 10 2llO ARC-78-1 1.0004~

215.74 O.I.Al SP lJC.0-32 NI288L - ER 0" o\l...ndrt.. LA SIrious 0 0 0 0 1 5 &4 ARC-78-1 l.ooo:J Tultlullnol

21174 T"no World AL SP 8.707. N188M MInor M 0" H_.VA 'SIrious 0 0 0 0 I 7 4' ARC-7s.1 1.«J:n F_",**,,". _.

221.74 O.-.Al SP lJC.1I-32 NI2ll2l - ID oK Pontile. AL SorIous 0 0 0 0 1 5 311 ARC-78-1 1«115 Tultlullnol

321.74 E•••mAl SP L.IOl1- N32IEA - 10 0" Ft LIIJ<lIfdoIl. FL sertous 0 0 0 0 1 12 173 ARC-78-1 1«117 Tultlullnol

3.2114 Wortd"W NSP lJC.8- NllOIWA MInor TO on Anehoragel""'" ,,!rport. "K CANe) sertous 0 0 0 0 I 14 210 "RC-78-1 1«110 """'_",. on gRI.• mllclle_

40n4 T"no World AL SP 8.707- N7567W - ER 0" R-'OH sertous 0 0 0 0 I 7 54 ARC-78-1 ,- Tultlullnol

4.0n4 T"ns World AL SP 8.127-31 N833lW - ER 0" T..... Houle. IN sertous 0 0 0 0 1 , 4' ARC-18-1 1.(JOt' Tultlullnol

40274 T.... lllln'Al SP ev.24Oll NlI4230 - ER 0" o\I1IngIon. TX serious 0 0 0 0 1 3 11 ARC-78-1 1«107 Tultlullnol

4.1114 P.nA.-icon"W SP 8747- Ne53PA - 0 on Son "'"n 11IIn1 o\llJlOl1, 1'1*10 Rico fSJU) SorIous 0 0 0 0 1 13 o ARC-78-1 l.0D42~

4.2274 Pln"_n"W812 SP 8.707-3218 N441P" OMIroyod M 0" Dor4>Isa'. 8sll". Indon_ Fill. 11 oe 0 107 0 11 oe ARC-7M 1.0047 CClIIIkln WI OrdJwll. corn_

52374 SatJm"W 14 NSF 1.10C13l12·1OC N14Sf OMIroyed ER 0" SprinQlIoId, IL F.1I1 3 1 0 4 0 3 lAAR-7~ l.oooe ""-"..-
7 03.74 O.-.AL SP L 1011-38So1 N70IDA - 10 0" A.llnll. OA lsenous 0 0 0 0 2 13 138 ARC-78-1 1.GO:t.J Tultlullnol, hilid111h1g1'0'_

70174 NUonII Al SP lJC.1D-l0 NeONA MeJor CC 0" TI""",. FL MInor/ll 0 0 0 0 0 12 1110 MR-74-00 1.(lO13 ~1II1_

11014 A_At SP 8.127- N6818 - IC on ChlclQO0'_ Intn" Airport, IL fORD) I=: 0 0 0 0 2 8 45 ARC-78-1 1«Jr28~

7.24.74 A"Ohl<lyAt SP SAC 1·11 Nl122J - 0 on C_nd Hoflklns IIIIn'1 Airport. OH (eLf) 0 0 0 0 1 4 87 ARC-78-1 l-002t~

7.2174 0'-1 At SP lJC.8-Il N1303l - 10 0" F•. MyIfs. Fl lsenous 0 0 0 0 1 8 188 ARC-78-1 1.(lO22 Tultlullnol

00174 E...mAl SP lJC.lI- N8082E - ER 0" Me_n.MS ISonout 0 0 0 0 1 5 SO ARC-18-1 1.0010 Tultlullnol

00174 Tl1In. World AL &41 SP 8707·3318 N8734 OMIroyed ER 0" 50 mI W 01 Cophllonll. 0_ Filii 0 70 0 88 0 0 70 AAR-75.07 1.0024 F_llIllOIIon. 1n-II1., oolIolon WI gRlJW_

0.11 74 E..omAt2f2 SP lJC.0-31 N8lI84E DMlmyod RA 0" Ch_ O<JugIls'lIIn' AIrport. He (ell) F8lI' :z 10 0 12 10 4 n~·7s.ol1 1-OlI2O CdlIiIIcln WIgrdJwll._

O:ZO 74 ""Ohlny At SP SAC 1-11 NI548 - CC 0" Ptasbu'llh. PA ISortoul 0 0 0 0 1 4 40 ARC-78-1 l.ooa Tu~

02114 Un."'Al SP 8.127- N701fU - CC 0" _VOlI<,NY serious 0 0 0 0 1 , 311 ARC-78-1 l.oD311 Tultlullnol

02174 Nontl_"L SP 8.747-2518 NlI5US - ER 0" Nort~ PlIdlIc Ooun ISonout 0 0 0 0 1 15 2&4 ARC-78-1 1.0025 TUltluIlnol

110174 O.hAL SP l)C.8..51 N81SE - CC 0" 0 ....... MI ISonout 0 0 0 0 1 7 118 ARC-78-1 1.0034 TUltluIlnol

1117.14 NtlIonIl At SP 8.127- N<M1t - ER 0" Grond /sII. LA SorIous 0 0 0 0 :z 7 87 ARC-78-1 '.0D40 TUItIuIInoI

11 2174 AlIoahenYAt SP SAC 1·11 Nll20J - 0 on AltlInv Co. "mnro NY IAl81 serloua 0 0 0 0 1 4 41 ARC-78-1 l-ClO33~

112114
__AL

SP 8.747·151 ~US - Tlld on _ V"'" Kon~ 11IIn'1 Airport, NY (JFK) MInorIt- 0 0 0 0 0 11 11 ARC-78-1 l.00:J7 CClIIIkln WlIftftIft. bolh 011 gill.

EI••mAl SP lJC.lI- N8075E Me"" T.Id on MInor'" 0 0 0 0 0 s 2a ARC-78-1 l.00:J7 CoIlloIOllWI- bolh 011 .....

112574 Pan "mertcsn "W SP 11707· N7SSPA - TO on 81l1U1lll1n'_. L_non sertous 0 0 0 0 1 0 21 ARC-78-1 1.clO48 E-.fIIIil'IIIfu =-.=-m..........

11 25 74 OehAl SP 8127-232""/. N4730A MaIO' G on _ V"'" LlIGuordl AIrport, NY (LOA' _It- O 0 0 0 0 7 46 ARC-18-1 l.oo:te CCIlIIIGn WI.tirclaIl. boIIt on gtd

? ? ? 1 1 ? on 1 0 0 0 0 1 ? ? ARC-78-1 l.oo:te CClIIIkln Wlllrc..tl. boIIt on IIId.

112674 T"na World AL SP 8747·131 NlI3104 Minot' G on ROIM FUnlclnll AIrporI, hair sertous 0 0 0 0 3 14 141 ARC-78-1 1.0041~

120114 E..emAl SP 8m· N8123N Non. 10 0" Gonlon...... VA Serious 0 0 0 0 1 8 02 ARC-78-1 l.oo:te Tultlullnol

120174 Tl1Ins World AL 514 SP 8127·231 N54328 OMIroyed M 0" 81nyv11lo. VA Filii 7 85 0 02 0 7 85 AM-75-" 1«1211 CClIIIkln WI grdJ\lr•• com_

120H4 B,onlll"W SP lJC.8- Nl103 - 10 0" BogOl" Coloml>ll seriouS 0 0 0 0 2 7 ff2 AAR-75-I' 1.0043 TUItIuIInoI

121074 "meric... AL SP 8.707· N7554A - 10 0" Phoonlll.AZ sertous 0 0 0 0 1 8 58 ARC-78-1 1.0045

E___

122874 """'Ican At SP 8107- N8432 - '0 0" Rlcl>mond. VA sertous 0 0 0 0 1 7 211 ARC-7M
,_~ •__cIIvII1Ione
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APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AIIpoIt FATALITES .,....~

ACC. F1.1. MON. MlCftAFT FLT. PIOIIImIly ,,..,, Sellout 1t1S.

OATE OP£IlATOIl Fl. MD. ~. AIIlCIlAPT moE NO. DAMAGE PHS. ,- ACCIDENT LOCATION lo.- a.. ..... OIhefToI.I InIuIY
c... .._ ...,...- I'lIeMe. ..,... fIIIIIII~a-lllcelIon

122.75 FellbllnI<.AS NSF C-4eF NI8413M MeJot TO on An:lIcY~, AI< None 0 0 0 0 0 2 O~RC-n., I~ EIllI. 1llI. or 1NI1l1nc11on. tpd.--1oClp--

204.75 e.._AI. 81' 8.727-25 NSICI2N .. 0 on MIIIml I....'~ Fl CMIA) None 0 0 0 0 0 2 OARC-n·l t.00Q2 F"or~OIl.1Il

21875 pec:lIcA....AL NSF DC-tBF N17DO OMIoyed lC 0/1 F.lrbenl<e ,....,~ AI< F.... 3 0 0 3 0 3 o ARC-n·1 toClO2S EIllI..... or INIlllndon. coIlIlOll WI1_

3.13.75 ~0IlInIAI. 81' DC-Io-4O NI4llUS NoM 10 0/1 Ue-.W1 1= 0 0 0 0 I 11 118 ARC-n·l l-G043 T~.~

321.75 F.,.. no-L_ NSP OC-U3CF N71I8FT NoM ER 0/1 lHY-OU- NV 0 0 0 0 I 7 t72 ARC-n·t t.CJ004~

3.27.75 FellbIInI<.A8 NSF~ N48IlOV MeJot RA on ~,AI< None 0 0 0 0 0 2 olARC-n.t t-GOOll ~,,,,'CCIIIl.e

33175 W-Al470 SP 8.737-247 N4527W OMIoyed l on CeIpIIt ....... Co. Imn" AIrpo<I. WV (OYS) ISMlaul 0 0 0 0 1 • 1I3!AAR-75-1S toOOOt ~. ClOIIIIOnWI~

4.2875 E.._AI. SP LlO1t·t N315EA NoM 10 0/1 "".......... pA ISMlaul 0 0 0 0 I 12 241 ARC-n·t I-GotO IlotIIcleI-..

4.3075 l ...op lntn' AI. NSF Llll8AF EIech N283F OMIoyed l on ~.AK None 0 0 0 0 0 3 oARC-n·l t." HInI.....

5.17.75 FellbllnI<.A8 NSF C-4eF NSOOFA ".W.O. l on 100 mi. SE til Benow, AI< None 0 0 0 0 C 2 oARC-n·t l-Got7 GIll·_,-.ClDlIIloll""........nI<

8.13.75 AIr_EnglInd SP FH.227C N378NE .... l on _ BedIonS~I AlIpolI. MA - 0 0 0 0 c 3 24 ARC-n·t t-Got4 ~,ClOIIIIOn WI ollIed

8.14.75 T..... WOIldAL 81' L.I01I·1 N41018 NoM 0 on loe MgeIM 111I11' AIrpoIl. OA (lAX) I:: 0 0 0 0 I 13 230 ARC-n·l ,.', F"ore.-.. on tpd.

820.75 F_AL 51' CV.580 N7311& NoM ER 0/1 Gunllllon, 00 0 0 0 0 I 3 50 iIIRC-n.1 t.tt T~

8.24.75 e.._Al. .. SP 8.727-225 NI&4$E OMIoyed RA on _ YOlk KMlne<t, Int...1AIrpoIl, NY (JFK) F_' 8 100 0 115 II 1 tt8 AAR-7a.oe 1000OI~ ClOIIIIOn WI RW or 1IIlP.1Ig1lll

7.1275 A_AL SP 8.747· Ne70AA NoM 10 0/1 A1_OCMII I::: 0 0 0 0 I 14 315 ARC-n-I ," T~
7.12.75 T..... WOIldAl SP 8.707- Ne7ll7TW NoM 10 0/1 lleulder, NY 0 0 0 0 I 7 '7~RC-n-t l-Got. T~

8.lll175 P.n ArriIMIc8l1 AW II' 8.707-3218 N425PA NOlle ER 0/1 250 10' N, eso 10' W I::: 0 0 0 0 I • 112 ARC-n·1 1~ TUIIIulIlloe

'.0"'5 CoIl\tIlIlIIlIIAl428 II' 8.727-12. N88777 .,...,. 10 011 (.) DeIl* 8lIIlIMoft I.....' AIIpOIl, 00 (OEN) 0 0 0 0 IS 7 In AAA-7.,4 ,.,2 C4IlIIIIaIl""~• ..-IOIId

'.0875 o.a.AI. II' ~I NIOIE NOlle fR 0/1 WIImIl!gloIl. DE !!IeftlM 0 0 0 0 I 7 ISARC-n·t t",' Tuotll*IloI

108.75 RlcItlm'AW NSF e-- N4873V OMIoyed RA 0/1 ~. PulnoRIco None 0 0 0 0 0 2 oARC-n·l OO3Iס1 Eno. 1llI. or INIlllndon• .-ch....

1.13.75 T..... WOIldAl SP 8.707-1318 Ne728 NoM ER 0/1 llIoomk!OlOll. IN .!IeftlM 0 0 0 0 I • 120 ARC-n·l 1~ TullIulMIoe

1.18.75 DeUAI. SP 8.727-232 N4e80A .. T.II 011 Poohnd lntn'l Airport. ME None 0 0 0 0 0 7 ISARC-n·t l.011Ql1 F"or~ OIl V"'.

11.23.75 A_AI. II' 8.727-223 NUI4 .. l 011 _10 1Ml'1 AIrpart, NY None 0 0 0 0 0 • 1011 ARC-n-t t«ll27 0-......

11.25.75 A_AI. SP DC-lOoIO NIOIM .. TO 011 _ YOlk KMlne<t, 111I"" Airport. NY (JFK) SMlaul 0 0 0 0

~ " 21' ARC-n·l ,"~ .... on ,",..... or ......... OII ,",.

1.30.75 -.AIrA.... lIlI II' F.m N4lI04 .,...,. ~ .. oil,.) QImbIII \IIlIge. St~ .... AK F_ 3 7 0 I( 4 28 AAR-n.ot t-Got' CdIIIOll"",",'-••__

11.08.75 A_AI. 81' 8.747-123 NlI8!I5A .. ~(. 011 (.) Sill ....... "'-Rico - 0 0 0 0 0 14 157 ARC-n·l 1'-'~ .........
11.1575 P.II ArriIMIc8l1 AW II' 8.741·121 N73!lPA NoM ER 0/1 SIll ......."'-Rico ISIfIOul 0 0 0 0 1 " tSl ARC-n-l 1'-'~

1120.75 AlrtIllmn' IF DC-N3CF NelliA .. lC 011 _YOlk~ """'1 Airport. trf (JFK) None 0 0 0 0 0 , I 1AAR-7fo1l ,''' CcIlIIIOll. RW flIlIIlP· ......

11.22.75 o.a.AI. SP DC-S-51 NIlOllE NOlle ER 0/1 TIIIlao VORTAC. TX ISemut 0 0 0 0 I 7 104 ~RC-n.t 1'-' T....-

024.75 llmop lnlll' AI. IF DC-III N3540H MaJor l 011 ClNIlII'Id HcI*.... 1Ml'1 AIrpoIl. OH None 0 0 0 0 0 , ( ARC-n·l t4142 0-.......

10.18.75 UII.edAl. II' DC-lOoIO NIIl5U NOlle Till 011 SIIlIIIT_ Imn'l Airport. WA (SEA) ISIfIOul 0 0 0 0 I 12 120 ARC-n-1 l.oot7 Fftor...,..,., 011 V"'·

11.03.75 TtaftIol....'Al NSP DC-lo.1oCF NIOITV NOlle ER 0/1 ClIgIly. CIIlIIdI ISIfIOul 0 0 0 0 2 13 Ull ARC-n.l 1.cJ0114~

11.1275 0..-NIlIOnIl32 81' oc-tOo3llCF NIII32F OMIoyed TO 011 _YOlk~ 111I"" Airport. NY (JFK) I=: 0 0 0 : 2 II 128 MA-7fo1' 1.oar21 Eno..... or lIlIIlllnC*Nt...........OIl ,",.

11.12.75
E.._

81' 8.727-225 NI83IE ·MIIDr RA 0111.1 RllIlalllDullllm _ NO 0 0 0 1 I 111 MR-83IOI t-4lOll2
......___ 1lOllIlIlIIed

11.28.75 A_ALI. II' DC-lOoIO N124AA - ~R,. 0/1 ClrlIIOII.MI 18erlDuI 0 0 0 ( 3 " t75
AAA-71.Q3 loClOII!4 EVIIIIlIe_

Til'" WOIld Al S7 ." l.l"u.t ""001 _'.1 !Afa "" " 0 0 0 , t 1

1222.75 8,."IlAW SP ~I NSI2BN Major TIll 011 _ YOlk~ 111I"" Airport. NY (JFK) None 0 0 0 0 0 • III ARC-n·l OO3Iס1 0-......

122275 r ..nl World Al SP 8.707-3318 NII701 0MI0y1d RA 011(.) W..~ AIrpolt, ~.Ir I::: 0 0 0 0 3 • II ARC-n·t t~ CcIlIIIOll.,",JW•••__

1222 75 0elI.AI. 81' 8.727-232 N4540A NoM 10 0/1 A1"IlII.OA 0 0 0 ~ 1 • ? ARC-n·l ,..5 TUIIIulIlloe

38 Accidents

APPENDIX 2. COMMERCIAL AVIATION

31 Am" '"VOllMd TalIl: 12 118 0 121 73 281 3871



APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

A"""" FATAlITIES M>oMIAC

AC1:. RoT. IIEOH. NRCRAFT FLT. p"'"....1ly '..", '::: Nrs.
D'..I1; OPEIIATOll FR...... !mo. AIIICIIAFT TYf'E NO. 0/1.11"0£ PttS. (-) llCClOENT LOCATION I~ er.. P.... 0I11ef Toll' CfwwP_ NTS.II-' F1Io ..... NTS8 F1NI Occu_ aa."1catIeol

10276 em-a. NlI1Ional Al NSP ()C.IG3llCF N1031F Mator-W.O. L 011 ISlantlul VeoI"", AIIpon, Tuot<.., SerioUs 0 0 0 0 I 12 384 ARC78-1 1-«l24 CdIIIiln WlIfd1Wll.., ......-oIecI

1.17.78 W_AL SP 8.727·247 N2821W - a 011 Loe AngeIas 'Ill.' AirpoIt, CA (lAX) [SerioUs 0 0 0 0 2 7 40 ARC7I-l 1-0002 ---..
218.16 U.I«t AL SP 8.727-222 N7820U None 10 "" 8OIM,.IO ISerioUs 0 0 0 0 1 7 78 ARC78-1 1-0008 TInbI_

2.18.76 eonan.ntaI Al SP 8727-224 N887D8 - TO 011 0- SUIpIoIon 1","'1 AIIporI, co (DEN) ISerioUs 0 0 0 0 1 7 113 ARC78-1 1-41012 E.... 181. Of llUl"nc1Ioft, Ire .. eoqlIoaIon on Old.
222.7& Oa'oAL SP 8727-n1! N40004 None 10 "" To~,Fl Is.rtouI 0 0 0 0 1 7 78 ARC78-1 1-0004 T~

303.78 Oa'IAL SP 8.727-n1! N43304 NoM EA "" 4O~. NNE 01 9pmgtlllId, MO [SerioUs 0 0 0 0 • 8 ee 4Ar,7S-1 100007 TUttIlIInoe
3.12.18 a_ NortIlem AL NSF L.I88AFE-' N40IFA ~«t L on UdrlItI<L....,AK NoM 0 0 0 0 0 3 o AAr,7S-1 1~ ~,........
4.0518 A...... AL 80 SP 8.727~1 N124AS DMlroy«I l on KMIcIIb. 'If.'~ N( (KTN) F""" 0 1 0 1 32 7 50 AAA-7&-:lO 1«103 ~. CIDIIIIDIl WI cIId1

4.24.18 Tr_WClfldAl SP 8107-3318 He73l1 MoJor T.lIt on P.rta 0. Gal..~ Fr...,. NoM 0 0 0 0 0 8 71 4RC7I-l 1-«l28 a..~
427.78 A_ALII2S SP 8.727-05 N'.., ~«t L on St. T1lomM AItpoot. VIrgin Ie. F'" 2 35 0 37 23 7 8' MR-n~1 1«105 ~.CIDIIIIDIl WI abI'CI
5.08.78 A_AL SF 8.747-'23 _72 ..,.,. L on ClliclOOO'~ Inln' "*""'" Il (OROI NoM 0 0 0 0 ~ 3 21\RC7I-l l-oooe ~,,,,,ooIIIpM

5.2776 ConIInanlII AL SP ()C.ID-'O N88044 ..,.,. Told on _Iu 1M.' AirpoIt. It (HNl) NoM 0 0 0 0 0 12 " 4Ar,7I-l l-G010 CdIIIaft WI abI'CI
52718 DMIAL SP OC-I-Sl N808E NoM cc "" """_,GA Is.rtouI 0 0 0 0 1 7 00 4Ac.7I-l 1~13 T~

801.78 T..... WClfldAl SP U011 N31013 ..,.,. (0) EA(o "" SI..... KS NoM 0 0 0 0 0 ? ? ARC7I-l t-oooll ?
61216 W_mAL SP 8.727·247 N2820W None 10 "" 85 mi. W"' ................ MN =: 0 0 0 0 1 7 33 ARC7I-l 1~10 T_
823.18 Aleghlny Ai. 121 SP DC-N, NOO4VJ MaJor·W,O. RA "" PIlI."". 1","'1 411pon, PA IPHlI 0 0 0 0 lie 4 '02 AAR·7I-02 t~l1 CdIIIiln -OldiWII",_1VIed
80276 EItI_AL SP 8.727.25C He15!lQ - EA "" 112.mI. SE '" A1IIIntI. GA 0 0 0 0 I • 71 ARC78-t t~t T~

804.18 NI1kln.1 AL SP 8.727-35 N4I22 MltJor l on MIImll..., AIIpon, Fl lMtAI NoM 0 0 0 0 0 7 o ARC78-1 t-«l28 ~"'In-ll.,OMr_«t

808.76
A__ AL

SP 8.727-223 N854M None EA "" 8IIh.hIm, PA =: 0 0 0 0 , 7 121 ARC78-1 1~17

T__

01016 A_AL SP 8747-123 NCI8e5 None Told 011 .-v"'" KlnnodV _IAIIpon, NY (JFK) 0 0 0 0 , 11 231 ARC7I-l 1~1' 1...-..-
II 1218 AIegMnyAL SP ()C.~' N070VJ MIJor Told 011 a..... a.rt.1g ......, AIIpon, NY (BUF) NoM 0 0 0 0 0 4 " ARC7I-l 1.4J022 GMr~
IU816 T_I.....'ALlIe7 SP ()C.lI-" NOI04 DoIlrov«t TO 011 0-SUIIlIIeon Intn' AIIporI, co lDEN) s.rtouI 0 0 0 0 2 5 70 MR-n·lo 1O:סס.1 CdIIIaft .,cIIdI

11.17.76 T.... WClfldAL SP OC-lI-l5 NI070T None EA "" AI>I>lelon. OH s.rtouI 0 0 0 0 1 4 73 ARC7I-, 1~
E_...._

7 7 7 N7842'lW None EA "" 7 0 0 0 0 , ?
12.21.76 AleghinyAL SP CV.5IIO N5811 None G 011 er_.......Airporl, PA (8FO) Sarlout 0 0 0 0 I 3 30 ARC7I-, 1-«l23 MIoaII-.
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APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AlIporl FAlAlITa'S .....,IIC
AOC. I'LT. MOM. IIIlQlAFf I'll. P.........., ....." '= NTH
DATE OPEIlATOIl Fl. No. ""'I AIRCIW'T ""'I MO. OAIIAOE PItS (-""'I AOClOENr lOCATIDM - c:... ..... OIMrT_ C_ .... NTU..... FlIt .... ... A'It Oouu ...... a-Il1Cdeft

1.18.77 ICIDIol """, AW NSP oc.a.»m NI04Cl IoIIlof TO on 1lHImoleIW..... 11llll' A_ MO IBWIl -.. 0 0 0 ~ 7 I 1I3 ~AC-78-2 1-4013 f_III.•___~

1.25.77 ......,Al SP 8.72'1-35 N4e2O MIIilf if"" on _ VOlIt ~'*'I' InIlI'I AIIIlOft. NY IJfI<) Mor.- 0 0 0 e 0 • ,. AAC-78-2 1.0002 CclIIIIoII '" IIC. bcIllI on grd.
A...anAl SP 8.107-323C JmIIIA MI/Df T.ldf on Mor.- 0 0 0 ~ e 7 24 CclIIIIoII '"AC bcIllI on n.

2.10.n P_Al SP YS.llA-2ll5 N247P M0r.- EA 011 ~VA I::: 0 0 0 e 1 4 2:1 AAC-71-1 ,....~
2.tt.n 8fIIIIIAW SP 8.m~ N72II ... ID 011 W_lX 0 0 0 ~ , I 41 AAC-71-1 ,~ ~

2.21.77 DebAl SP oc.e.e1 N1301ill MIIilf rill on _VOlIt........., """"MI*'. NY IJfI<} Nofte 0 0 0
~

0 I .. AAC-71-1 1«101 CclIIIIoII "'Ill"-' K;

PMA-anAW 0 8.7478P NS33PA ? 0 on 1 0 0 0 ? , 1 ......... K;

304.77 A...anAl SP lI.m·m NIS34 ... ER 011 D-rton,OH I::: 0 0 0
~

1 I "AAC-71-1 ,.ooos T--.-
312.n f_Al 8P l.IO"·1 N32lIEA ... cc 011 T*,,- Fl 0 0 0 1 " 111 AAC-78-2 1«110~

3.11.77 A""""'Al SP CV.5IIO ""'2 .... r.JI on _ VOlIt UOuInIII AIrpoII. NY (lGA) Nofte 0 0 0 0 0 , 47 AAC-71-2 1-0004 CCIIIIIaIl "'Ill"-' K;

E_Al 0 8.72'1· ? ? 0 on 1 0 0 0 0 ? 7 ......... ,.,;;

3.21.77 Pan AInIllcIn AW 173& "SP 8.747-121 N731PA ~. r... OIl loe RodIoe AlIpoIl. r--.. ClIIIIY II. F_ e 32e 0 33!1 25 " 310 AAC-71-1 l.OOft CCIIIIIaIl '"AC. __ on ..........1IIllDelOlI

K.l.M..... "SP 8.747·20118 PH..,UP lo..cw. TO on FIlIII 14 234 0 2411 0 14 234 on_
4.04.n I_AW242 SP oc."" "'335U ~. ER 011 NWGI_....GA FIlIII 2 eo e 71 22 4 ., MA-n.03 1~10 f .........IIII~.coIlIIon '" Ird. c:nt~

5.1I.n _VolllAW 9P S.lll ",lePA MaJor Old on _ VOlIt Pin Am HoIIpoI1. NY F.... 0 5 0 5 0 , 22 AAR·7?.(lI 1~ 0-'--."'_
'03.77 ~lIl83 SP 11.72'1-224 N32725 MaJor Ie 011 11-. Imn' AlIpoIl. AZ (TUS) Nofte 0 0 0 0 0 7 14MA-7&4lI l.oD112 CCIIIIIaIl "'....,...
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10.21.81 US,.. 8' 11.127-281 N771Al Noolt 10 aft Oalnlft Wom "*', ....... TX (OFW) 0 0 0 I • 105 cARC-tSiIli 1«11' T......
12.30.81 fcaIIlbeM ,.. 8F e-.e N7!!1OU MIjDr L 011 San ...... 1""" AIIpon.~ RIoD (SJUI NoM 0 0 0 0 0 a i«ll' 00ll.1lI.-....,..... oalIIIOll.__

T...t 2 4

• •• • I· J.. _ I



APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AIrpot1 FATAlITIES _onIAC
ACC. "'-T. MON. AllleRA" FLT. PlOIIlmlly ~ry 1- NlS.
DATE OPERATOfI F".IIo. ITYPI ""'CIIAFT TYl'£ NO. OA.AOE PHS. I~ ACCIO£NT LOCATION IIloarM cr- P_. Other Tolel InIunr C_P_. illS.11_ FIle 110. NTSe fhIOtcu_ Oe.""''''''

1.078:' South Centro, AYletion NSF C-48 ? Me"" ? on (e) Le'-.TX None 0 0 0 0 0 ? ?A~1 E~

l.l38:' A~ FIolIdlI DO SP 8.737-222 Ne2AF lMWoyed IC 011 Welhlnglan N__IAIrpoI'l, DC (DCA) F.' 4 70 4 78 6 5 14 AAA-82~ 3315 ........ dillon WllKeln
1238:' WootdAW3OH SP OC-l0-30CF Nl13WA Deelro¥ed L on \loIIlDn Looe" 'mn'l AIIpOI'I. UA (BOS) F.I 0 2 0 2 4 12 200 AAR~ 2853 Owmm
20382 Unt'" ALllII SP OC-lo-10 NI814U - TO on Ph.....""......., "'1rpOI'I, P... (PHL) -- 0 0 0 0 1 11 144A~1 t334 Owmm
2.1182 _"""""n SP YS.l1'" NletRV Me"" RA 011 Klng Selman. AK - 0 0 0 0 0 3 38 AAR-I2-14 25t3 L_fA~""l-IlOl_

217.82 P...................W SP 8.727·235 114134 Mel<>' TO on Mlemllnln' Allpon, FL (MIA) ISertaut 0 0 0 0 1 8 41 ARC-IMll 21311 L_fA~ tl8!tl--. flIl__1oft

32882 WoocII AI, Fuel NSF C-4M ? Me"" RA? 011 (e) Wu.A_~.AK None 0 0 0 0 0 ? , ~AC-tMII ~

41882~"Al SP B727-2'24 H32111 Mefot l on Aullln __ MlJnIc~AIrpOI'I, TX (AUS) None 0 0 0 0 0 1 "A~1 teeo Me-. ....CO'-
5.2282~AL SP OC-~I5RC Nll358 None 10 011 Me...,.,... TN -- 0 0 0 0 1 5 !I2A~t ClI!l5

h>-lI._Wl_....
52882 UnI... Ill. SP OC-lo-tO NI833U Mefot lUI on Sen F..nc..... '...·1 AIrpon, CA ,SFO) - 0 0 0 0 0 11 127"'~1 2e8I tbe.-co.-
52082 P_AL SF CV.2<1O NI53P... Mefot l on 040lr04I_. W8YM CO. AlrpOI'I. AII,OTW) None 0 0 0 0 0 2 IA~1 1115 ........-.._....
520.82 _ .... ''''n1AW SP 0C-8-!I2 N80IEV None ER 011 A'lenllc O»8n -- 0 0 0 0 1 0 102A~t 211'1

........_Wl_....
70082 Pen "'.-leen AW 750 SP 8.727·235 114731 lMWoyed IC 011 _ Of'-- Imn1 Alrpon, LA ,MSy) F.I 7 138 8 1!>3 0 1 138 MR-t30Q2 3t48 ...... dillon WI GbIecl
7.168:' Unt... Ill. SP OC-lO-IO N181SU - EA 011 Morlon,WY ::: 0 0 0 0 7 11 151A~I 33lI5

........_Wl_....
11028:' Sou1Il_AL SP 8.737·214 N5SSW None CC 011 _,TX 0 0 0 0 1 5 a3A~I 2_~
11048:' NonIlern AI' Cervo NSF F.. C-82 N47!I2C Me"" RA on Ne_l~oon. IlK 0 0 0 0 2 2 o AAC-tMlI 32lI8 ~
11.118:' Am7IIAW NSF 8.707-33lIC N1070B NoM EA 011 MlemL Fl F_I 1 0 0 1 0 4 o ARCee.<ol 2e8I ~
111882 C<>n*lenlel "'L SP OC-IO-IOCF N6IlO58 Mel<>' 0 on 0_ SIIpIMon ....·1 AIIpOI'I. CO (DEN) None 0 0 0 0 0 18 120A~I 3413 tbe.-co.-
12.0082 F_AL SP 8.737-2111 N7346F Mefot Tell! on 0-StepIiMon Imn" AIIpOI'I. CO (DENI None 0 0 0 0 C 5 !I2A~I 2827~

10 Aa:klenlS
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APPENDIX 1.2.1 NTSB 14 eFR 121 ACCIDENT DATABASE

....- FATALITIES AlleInlAC

ACC. FlT. MON. AlflCRAFT FlT. PI'OX""1Iy '..." 1= ..,..1
DATE OPEIlATOIt F•. No. nltE AIIlCllAFT nltE NO. DAMAOE PHS. lonIoIIl ACC1IlENT lOCATION 'l)oarM CNw Pe•• OIlier T..el C.-P_ ..,..1- FIle .... ..,. ......o.u-a-lltcellon

107.113 W...... Al SP 8.127·247 N2lI2WA NoM CC 011 V"'w,WA SeIIous 0 0 0 0 1 7 30 AAC-I7101 0120 ....... _Wl_1Ier
1.011.83 ,,-ALI:l7 8P CV.!IIO ~ MIjDr.Jlbl. l Oft Ilnl_e-WIfIO eo. A!Iplf1. MN (BAD) F_ 0 I 0 1 1 3 :Ie~ 33S1 011 tnlllOllllollWI_'"
"".113 ~AL21185 SF OC-a-54F N8053U o-opd IC Oft o-oa w.,... eo..upon. .. (OTW) FMel 3 0 0 3 0 3 ~ AAA-lI3m ". llM_-.... •.

3.23.113 F...-AL 8P 1.737.,,4 N7381F MII'lor l Oft c...-AIIpon, WY == 0 0 0 : I 5 It AAC-I7101 ,. ...... CllIIIIIDIl ___

4~.113G_rWKlAW NSP 1.707-323C .....15 NoM It) 011 Ila"nofe, Me 0 0 0 I 7 114 AAC-I7101 1. ......_Wl-'*
5.20.113 ColIlIr*UI Al 415 SP 1.721·22 ....., MIjDr Teld Oft St. l<Ue IMntleft _,.upon. Ill) (STl) NoM 0 0 0 : ~ 7 45 AflC.4I7101 0IlM 011 tnlllOlllloll- obIeCI
5.2183 WoodI Nt Fuel NSF e-48F N1822M MIjDr l Oft KIno Wnon AtporI, AI< NoM 0 0 0 ~ 2 ~ AAC-I7101 1001 l __....~.leIIJ.....-

• 04.113 e-alAl SP [)C.lo.lO NelI043 NoM ER 011 ""'" AZ Settout 0 0 0 0 I • 232 AAC-I7101 3372 ....-
.• 0183

__AW
8P L IIIC EIec:h Nl"'" -_. CC 011 ~ InIn'l AIIpon, AK CANCl NoM 0 0 0 I ~ 5 I~ AAC-I7101 3IMI ~_ ....----

'.11.113 UIlINdAL SP 8.127-222 Adit. N7273U MIjDr TO Oft C1tlc8OOo.-. _'A.pl., Il (ORO) s.tout 0 0 0 I 2 7 '" AflC.4I7101 1m
l __....~.~

'.21.113 OZ8ltlAL SP 1)C.8o.31 NlIIOZ MII'lor 0 Oft -*........... FI8ld, WI (UWCJ s.tout 0 0 0 ~ I 5 5 AflC.4I7101 332t Mfl.'.llDlIIpOI.......,_....____
.211113 PecIIc A~E.- SF C-54001o.00 N3OOJl" MIjDr-W.O. RA 011 1<eNl-.I, Mall HI NoM 0 0 0 ~ 0 3 o AAC-I7101 1330

l __....(IellI...---.,
• 04.83 PenA_nAW SP 1.747-121 N738PA Mltor-W.O. l Oft l<llrachl Imn' AIIpon, P.....n None 0 0 0 0 0 18 'lZ1 IlCA.83fWlOl 7000 Hal .....

10.11.83 F""'~ SP 1.747-24* NllOIFT MItor TO on F,enldon Mlln AtporI, W. Getma", None 0 0 0 0 0 3 3 0CAI4RA002 1OlIO Hal NPOftecI
10.11.83 A.,I'"710 8P ".7_ N748ll 0-0," AA 011 5~..., HI; '"P~~,1l F.' 3 7 0 10 0 • 7 AAA..SI03 33SI ~,,,,,,,,,,,_"i.....1lCl1on

101883 e-AW SF CV.34Of44lI N10l1CF MIjDr IC on ..... Munlc\* AIIpon, so None 0 0 0 ~ 0 2 0~1IW7101 .. ...... llOiItIIllll ___

11.01113~AL SP CV.!IIO N7517U MII'lor RA 011 SkluJIF.... SO 1= 0 0 0 ~ 1 3 » ARC-87101 ~ ........... -obIeCI..
11.11.113 E_Al SP 8.m-mAIN. NI12£A MIjDr CC OIl W8mlFL 0 0 0 ~ I 7 152 AAC-I7101 I:lrZI MtIMD='..,..,.,.........~
12.18.83 e-AW7OlI 8P CV.34Of44lI N73182 MIjDr l on ~ SptInge,-eo.A!Iplf1, WY None 0 0 0 ~ 0 4 211 AAC-I7101 .. l __--'-tnl

12.2083 OlallAl 8P 1)C.8o.31 Net4Z MIjDr l on SkluJI FIIlI Joe F_f-. SO'/FsO) '. ·F... .. 0 0 , 1 0 5 n ARC-87101 3315 On tnlllll8lllDRWI obIeCI .. ,.... --

12,22113
__Al

8P OHC.7·'02 NI2IHI' NDne RA 011 Holll*IIU, HI ,Settout 0 0 0 0 1 4 23 AflC.4I7101 2707 ....-
11.2'" .......WliIlAl I' '.731·101 NI*W NoM 0 on "'-'Ix lilly HlNtIor AIpI., AZ II'HllI i8ellOul 0 0 0 : I 5

1:
ARC-87101 .. "....01 ...__

12.21. Al I' 1.721-22. N7ll7SO MItor I'IA on N-.VIIltl~ AIIpon, PI'r (lOA) NlIne 0 0 0 0 , A"O-I7101 .., .....--"".....
12.211113 P**,- Awtetlon SP 8737-201 Nll1tN - CC 011 T....... FL 15ellclUl 0 0 0 , , 41 AIIW7101 21_ ...._Wl_

.,.~ .... ~.' , ; • •• A '; .-.~, .. ~. , . ,- ..'-

24 Aoc..,..... TlUt: • e 15 13 127 1572

7f24196



APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AIrpoft I'ATAUTO ....M:
ACC. "LT. _ON. AlllCRAFT I'lT. "....""., ...." '= "".
DAn OI'£RATOfl Fl. No. TYl'1 AIIICflAFT ""Ii NO. bAllAOE I'IfS 10ftI0IfI llCCIDI:NT LOCATlDH 1000arM o.. ..... OI.... T...' ow .... "".......... No. JmlI Fftlo-u_a. nee..,.

1.01.8.. 8l1eBel, Inc. NSF a..4404 N'0488 MIJor L on llodln Looan I....' Allport, MIl (80S) None 0 0 0 0 0 4 C AAC-81A12 0!104 MIIn tel!' coIrI*d
1.13.... PIgllrn AI. 35 SP F.27·'OO N''''PM o-apcI Ie on _ YOltt~ '""'" AIrpoll. It'( CJfI<) ISeftauI 0 0 0 0 1 ,

21~2 1.
L__po-. ....... lOftmechanlarl

2.17.... p~"llodln SP DC-3 N34PII MIJor Ttld on MIlIml ....., Mport, FL (MIA) None 0 0 0 0 0 , 2 AflC.I7A12 .. MIIn.-coIrI*d
3.04.... 8_AI. SP 8.127-227 ~'8N MIIoof Ell oft L........ TX I:: 0 0 0 0 , • ole AflC.I7A12 1OCl7 1n4II._Wl-,*

".23'" ,,,.,,A_L_ SP DC.-.. ~ MInor 10 oft MIamI, FL 0 0 0 0 , '2 '80 ARC-e7A12 0737 1n4II. _Wl-'*
5.17.... AllU*AI. 8P 8.127-M N723IlW HaM L on O-~lnm'Mport, KY (CW) 0 0 0 0 1 7 '" 1325 ~it..,_ ...~
530 ... z.ntop '"""'AI. 13' SF L.1ll8AF ElIml N5523 o-apcI Ell oft Cl*IdlII, PA FIl8I , , 0 .. C ,

1~ '174

L______.

5.1,'" IJntI«I AI. t63 8P 8.127-222 N7847U ..... Ie on 0-S1Iplreon ,...., Allport, co IOEN) None 0 0 0 0 C 7 ..~ 1583 1n4II._Wl-'*
u ..... Noofoem Ilk e.vo NSF C-l1M N420llL ..... RA oft ~~"AIrpoll.lloK None 0 0 0 0 c , C AflC.I7A12 3011 1n4II. DDlIIrIDll WI CIllt-d
•.'3.... USAIr '83 8P O<:-Nt MMvJ ..... L 01\ 0-.- w.,... Co. AIrpoll, MI (OlW) MInor 0 0 0 0 0 5 51~ ,m ......_Wl_....
7.25.... E_AI. SP O<:-Nt NllD78E HaM Ell oft ~.GA 18erIaut 0 0 0 0 1 4 .. AAC-81A12

,_
1n4II._Wl-'*..,..... FIDIldI N; L..... "4 CfR 1 NSF C-,.. N7..UI3 ..... Ttld on F'. L.........AIrpoll, FL Nc- o 0 0 0 0 2 oAAC-81A12 1844 ......coIrI*d

'010.... OebAl.on SP oc.a.71 Nll25E ...... 10 oft H._.AL I:: 0 0 0 0 1 '0 .. AflC.I7A12 ".. 1n4II. _Wl-,*
,1.1.... l/lllI..,AI. SP 8.747-122 HC7'4U ..... 10 on _It 1nln1 A/IpOII, H (HIll) 0 0 0 0 2 " 315 ARC-e7. ,.

~..,S..,_ ...~ilIn
'1.10'" "'I1f1fIAW SP oc.a. N'234 None ? alit.) N_.8.h._ 0 0 0 0 t , 21. M1AlIilRACOI 7000 Nat,....
'207.... R...-cAl. SP oc.Oo32 NOC2N None Ell oft 0-,00 I:: 0 0 0 0 , • 07 ARC-e7A12 2058

......__Wl_....

'2.'.'" "'_11_0531 NSP cv.~ NCCII28 0MIr0J.., Ell on J_w.....Co. AlIpOl\ Al 0 0 0 0 2 4 35 ARC-e7A12 2111
l __ po-.

FlphIT....
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APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AIrpoft FATALITIES ....InlAC

ACC. FLT. 1lE0fI. AMCIlAFT FLT. P""'''''lly I." I: wrs8
DAft OPEIIA1OII Fl. No. fmo, AMCtW'f TYPE NO. DAMAO£ PHS. lonIoItI ACCIDENT LOCATION 10...0 enw ...... Ot.... T_' C.- .._ HTS8"- file No. NTS8 ......00cU- a-me.tIon

10185 E...... AI. SP 9.127-225 AcIw. N81l1EA 0.-0,'" AA? 011 MI. ,lima., ....,L. Pu. 801..... F" 8 21 0 20 0 8 21 DCAlllIAAOO7 7000 'n.•. ooIl1lo1l __1n

10085 TPI'_""" AW NSF L.l8llAFE" N3510 DMhred RA all K8_ ClIy o-.tOMl AIIpol\ MO fMKC) F" 3 0 0 3 ~ 3 0~UMo:t11 l_a1Cll11lllllW1l •.

121.85 a.llqAl.2lXl "SP l.1eMEl8cIrI "5532 o.-o,td IC 011 R8no C8nnon ,""', AIIpot1, NV (RHO) F" • 84 0 70 1 • .,MA-IMl1 0212 L_a1~•.

1.20." 0.11., AI. SF L.l88CF E*,,", N854U MIID<-W.O. L on DoWna AFe. AlIInt8. GIl Non8 0 0 0 0 0 3 o AAC-I7Al3 n51 AIIffIo~"~1on

2.OS." B0-8-AINAl 8F oc-a N28IlA MIlD< L on CIl_ Doug... ,""', Alrporl. NC (Cl1) Non8 0 0 0 0 0 2 oAAC-I7Al3 I. ~(pNIII.I".lDcI8Ice)

2OS85 AIrborMElIpIWI 8F DC-f.15 N028Al( MIID<.WO Ie on ""~''''''·'A''''.PA(PI-Il.) .S8rlout 0 0 0 0 2 t oAAC-I7Al3 - l_a1_41•.

42385 Am8flcIlnAi. 8P 9.127-223 N858AA NoM ER all llllleRodl.AR S8rlout 0 0 0 0 1 7 ., AAC-I7Al3 t30f m..._Wl_
4.28.85S~Al 8P 9n7-3H4 N3OO8W .. l on Am.rllo ,..., AIIpol\ TX (AMA) MInor 0 0 0 ~ 0 5 128 AAC-I7Al3 flW l_Gf___fIId

5.0485 P..... v.-., (14 CFR 125) NSP oc-a Nl51U 0.-0,'" TO on PMtI,'CA Non8 0 0 0 0 0 t 31 AAC-I7Al3 2532 AIIffIo_-.polMiiWlW_ ...1lIIIIlmcI1on

52885 E...... AI. 8P A.3(I084.2CI103 N208EA NoM ER all 530 .ml. N Gf S.......... PRo AlII* OCM. - 0 0 0 0 2 • ., AAC-I7Al3 1m

In-II.___

52885 Am8flcIlnAi. 8P DC-l00l0 N10SAA .. co all J_.a.NY Non8 0 0 0 0 0 14 ,. AAC-I7103 2lI4O AIIffIo-lflOIMii.nr- ....llNIIllncllon
5.31.85 orion Nt Uso-./Av. SF 0.150011"_' ",,,ro 0.-0,'" Ie on ~MeftpoI"n AIrpan, TN (9NA) F" 2 0 0 2 0 2 o AAC-I7Al3 ,..

l_Gf~\ICllII~1t8I

'.1885 P-.-AYIdon SP 9.T.J7·201 N814N NoM ER all Vero eNd!. Fl jS8rlout 0 0 0 0 1 5 45 AAC-I7103 1710 In-II._"'_
.,085 P~AI. NSF CV.240-27 Nl5sPA IDMtror... IC 011 W..T_.NJ S8rlout 0 0 0 0 2 2 ~ AAC-I1Al3 23llIi l_a1 .... _lImcIloft

'.23.85 Am8flcIln AI. 803 SP 8.127·123 N1015 NoM 'D 011 SouIh Hewn. MI IS8rlout 0 0 0 0 2 • ll3 AAC-I7103 2474
....__bIIWelllllrel8ll

P....... AC PYl. e.-.421C N1200L NoM fR MInor'" 0 0 0 0 ~ ? 8
....__bIIWell 8IreItIl

'.27.85 Am8flcIlnAi. SP DC-l0010 Nl20M MIlD< TO on 88n .Ala........ ,....., AIrpan. PI! (SJU) 'S8rlout 0 0 0 0 3 f3 ts7 AAR-IMIMIUM,. ~llOlllflOlMiiWlW"'"..iI.MIlIItnIClIlolt
8.0285 Dell. AI. 101 SP L.l01l'38S-1 N728DA' 0.-0,.... RA on O.lIIIIFt WorIl'","' AIrpan, TX (OFW) FIl8l 8 128 1 135 l5 t1 152 AAR-ll8IllI5 1572 ""'_.-"'-'.08.85 M.."".ElIpIWI1OS SP DC-0-14 Nl00ME Oe8InlJtd IC 011 MIwUI.....-Inl.,Alrporl. WI (MKE) F..., 4 27 0 31 0 4 27 AAR,,7A/1 1141 l_a1~C1-...-...,I/nlIla._
lIts85 M.loIcK SP 8.T.J702XSC N874MA .. RA on Un....... AItllon. AK MInor 0 0 0 0 ~ 4 Ii' AAC-I7Al3 -~1f.03.85 P_AYIdon SP lJT.J7-201 N787N NoM EA 011 Ch_,WV S8rlout 0 0 0 0 1 • 52 AAC-I7Al3 2314

In-II._Wl_....
11.07.85 Am8flcIlnAl.334 SP 8.127-23 "'001l "")Or AA all e-..NE Non8 0 0 0 0 : 7 84 AAC-I7103 1881 1n-•. ClllIlIlon WI CIbjecI

12.1285 AnowAW NSP~F NlISOJW DMhred Ie all 0 • ..,., AIrpan, _oundIIlnd. c.... Fa18I 8 248 0 256 • 248 DCAII8IWIl0 7000 l_a1power tlM)-/r*h...._l1l.I_
22 A",,"'"

.. .. .. ..

23 AInnllI,""",*, 30 ." lSlM
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APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AIoporl FATALITIES ....... AC

ACC. FLT. AEON. NIICltAFT FLT. P",.""Ry ,..,,, s.rtout N1'IB
DAn DPlIIAlOll F•. No. TYPI AIIICIIAFT TYPE NO. DAMAGE PHS. lonlolfl ACClD£NT LOCATION Io.a- c..w P••. 01".. Tol.' 1lIIu... C,..,_ NTSI"- ""No. IlTII FlI8t0Dcu_ aewlllcetlool

1.17.116 ee..... AL SP B.727-225 Adlt. NIlO2EA MaJor l on W....IngI~... ,....., Alrporl. DC ('AO) None 0 0 0 0 0 7 124 ARC8llo01 2748 AlrIlalMlllOlllpOllelM¥_ IIlI.hNIlInd\olI

1.10.116 Skytlua NSP B.727-214 N54sPS NoM CC on 211 ml HE of La vegee, NY settous 0 0 0 0 1 • I. ARC8llo01 1101' ~"''''''_IIIlI.lIlleItJndlon

2.15116 E..elIlAL SP l.1011-385-1 N300EA NoM G on _ YOlk Kennedr 1"'11'1 Alrporl. NO IJFK) settous 0 0 0 0 1 11 242 ARC8llo01 11111 UIwIItIorttedev...- ofJIUMlllIM

2.20116 ConIINnIII Al SP B.737-31'O N173Ol1 MaJor TO on 0..- SIIpIeIon '''''''' AlIpolt, co (OEN) None 0 0 0 0 0 • 105 ARC8llo01 1107 On lI"I. CCllIIlon WI .....'"

2.21.116 us.... SP f:lC.O.31 NOI1VJ MlI)or-W.O. l on Erle InIn'l Alrporl. PA (ERI) MInor 0 0 0 0 0 8 18 ARC8llo01 ,. 0wIMI

SCIsM Un"" At SP 8.7.7.122 N472IU NoM fA 011 5110 nml. f of Honolulu. HI IStIlOut 0 0 0 0 2 15 32S ARC8llo01 - .....__Wl-'*

3.12116 AmerIi:M At !02 SP 11.121-223Adlt. N871AA NoM cc on ~".TN settous 0 0 0 0 1 1 I3ARC8llo01 - E........_lDnof~
408.116 Un'ecIAt SP B.737-222 NOll54U MaJor l on Chicago0''-' Intn" AlIpolt, 'lIMO) MInor 0 0 0 0 0 5 1011 ARC8llo01 .. MeIII...,~

4.25.116 AepenAW4" SP CV.!IlIO N13104 NoM 10 011 0..-,00 IStIlOut 0 0 0 0 1 S 2llARC8llo01 23ll'I ....._Wl-'*
504116 S....... Al55ll SP B.737-2H4 AdV. N2llSW NoM ER 011 AI_.CO IStIlOut 0 0 0 0 2 • 48ARC8llo01 1121 ....._Wl-'*
823M UnledAL SP B.1418P-21 N531PA MaJor l on (a) SydMy. AuIl.... None 0 0 0 0 0 , 05 DCABlWAIIOO 1110O AlrIlalMl'lllllllpOllelM¥_IIlI./lnIftIncllon
113.116 E_AL SP A.SOOlI4-2C IN20eEA NoM 10 011 W.P....e-.FL

i=
0 0 0 0 2 14 220 ARC8llo01 I. lIl-lll._Wl-,*

7.21116 RapublcAt SP f:lC.O.31 N0332 MInor ER 011 ~.AL 0 0 0 0 1 • 35 ARC8llo01 1. lIl-lll._Wl-'*

'.05.116~"Al SP 11.727-224 Adlt. N32724 NoM CC 011 OUI of Melllco 0 0 0 0 1 1 .. ARC8llo01 I. lIl-lll._Wl-'*
1004116 Souf1em AT lOlWR 15 NSF L.llJO.3Mll2G·23 NISST o-o,ed lC on KaIy AFII. San A_Io. TX Feta' 3 0 0 3 1 S 1 AAR-I7llM I'" l_ofOQlllllll.lnIl.

10011116
ZenlClplnl__

NSF l.Ill8PF~ N342HA .... G on Boeton logan Imn'I AIIpon, MA (80s) I::: 0 0 0 0 1 S o ARC8llo01 2507 ....--10.25116 P*"-AL4I7 SP 11.737-222 N752N IDeenwecl l on Chertone Doua'" Inlnl MDool. He lClTl 0 0 0 0 3 , 114 ANf-I7.

,_
0wIMI

11.011.116 P.nA_nAW SP 8.727-235 N4143 MaJor T.1d on Ta_ Imn" Airport. Fl (TPA) iStllOut 0 0 0 0 1 • 17 AAR-I7I1l11 I. On Old- CCllIIlon WI.....

P_. AlICfIft N. PDer PA.23-15O N2185P 100000ecl l on Fetal 1 0 0 1 0 1 0 On 81d. CCllIIlon WI .....

11.07116~"Al SP oc.l0-10 NI8043 NoM ER 011 loa AngaIee. CA lsettous 0 0 0 0 I I. lOll ARC8llo01 2. AIIl-.mpoo.....,_II...~lon
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On lid. aoIIoIIin WI____

5.05.10 " ..... T,....."....... SF DC.-F .... 00II0yed lC GIl ~CllJ. au.-to F.... 3 0 22 25 0 , a 0CAII0AA02S 7000 u............
5.11.10 UnlI«I Al. 8P 1.137411 NIIOUA NlInI 10 GIl WIIIlIngIon. DC I::: 0 0 0 0 1 5 01_ ..._Wl......
1.1IC!.110 Malkolr 3017 SP~ 8.137-2l11C Adif. ...1OIM I_.w.o. RA GIl Un.--.AK 0 0 0 a 1 • o MR-tt.02 .,. ...... ClIIIIIIDftWl_..._
1.11.10 USAlr IlI4I II' F.28-'OllO H4SIUS MIlot 0 011 ,.." YOlt ~..." INItl Ailpon. NY IJFKJ - 0 0 0 0 0 4 52 ARr,1MI2 12111 On ..... CllIIIoIDft WI CltljMI

A....eoe 8P 8.747·2438Com1ll I-oEMC - Tlld on None 0 0 0 a ~ ? 77
1.21.10 USAlr II' 8.727-2031211 H743US NlInI 10 011 ~ AFBIIimI1 AIrpon. SC (CHS) SIfIoutI 0 0 0 0 ~ 7 113 ARr,1MI2 ,.

~a.., ....~
7.14.110 TPlIntn1AW NSF L.lll1CFE_ H4445F MIlot-W.O. cc oil AIubo. _lido A...... None 0 0 0 0 0 3 o MIAIlILA153 2111 ~"i'''_''''1hIaIlJnalon
7.11.110 Amortcon Al. SP 8.727-223 NII34 NlInI 10 GIl FI. ..,....FL ISeflaut 0 0 0 0 1 I '44 ARC-ll3oW ." ......_Wl__
72210 USAlrI"" II' 8.137-222 N2tOUI MIIot·W.O. 10 on ~ AIrIlCio\ He ........ 0 0 0 0 0 5 22 ~TLIOFAI41 I32t ~.....,_101~
72710~AW HIP OC-l0-30Cf N,.-wA NlInI TOld on JoIlor8_ MpDot. .....,... I:: 0 0 0 0 , t , OCAIIOWAlNI 7000 PIap. ........---
1.01.10 UnlI«I AL 8P OC-lo.l0 N1B04U NlInI ER oil eo... O'AIIone. 10 0 0 0 0 1 , 213 AAC«Mli2 1117 '_...a......
'01.10~AL 8P 8.137_ N327SW NlInI ER oil Coipuo CNIIII, TX 0 0 0 0 1 5 71~ ,!III ......_Wl....
'.'2.10 ',,'-AW II' A. 310.222 NI03PA - TO on Porto 0e00uI0 I....'....." France I:: 0 0 0 a 1 t 112 0CAI0WA045 7000 ~",,_"'.IlnIIlI_

1.21.• __AL2f17 II' 8.727-810 N227I - TOld on o...oa W.,no CO. Mon. A..,. "lOlWl 0 0 0 0 4 t ':llI CMIOFA27I ,.
"""'001110 e_AL ... OC-N! NII23E MInor ER GIl WMp....e- FL F_ a 1 0 1 2 t 17 MIMllAOO5 2131 ......_Wl....

'020110 USAlr 81' oc-~, Nl72YJ - Tlld 011 Pon COlIIlt,u"h...1Altpoft, OH ICMHl None 0 0 0 0 a , 42 ARr,1MI2 1740 On CJId. CIllIIIlIIn WI CltIjId
P"",,,"N;, Pvt. 000InI310 ? ? Tlld on 7 0 0 0 a ? , ?

1203110
__ALI412

SP OC-..14 N33'31. ~ Tlld on 0ft0I W.,no Co. MItro. Alrpofl, "IOlWl F_ 1 7 0 I 10 4 40 MR-ItoOS I. On"'" CllIIIoIDft__AL2lMI
SP 8.727·251 Adif. N27IUS - TO on - 0 0 0 ~ 0 I 141 Onard.CllIIIoIDft
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APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AIrport FATalITIES ....... 111:.
ACe. "-T. !WOlf. AIllCIIIAFT FLT. P........'" ....., ':- '""DATI OPEIlATOII Fl. No. ml AIItCIUlI'T nl'I! NO. DAMAGE PItS /OnIoff1 ACCIDENT LOCAnoN IIlNreo a- ..... 0lIIef f_1 c...p_ NTH_ ........ NTH ......~ae-ItlN....

1.25.111 A_"I.323 Sf' 11.127-200 NlI5M None G on 'ndlMlIlClIa w.Ir-COClll """,~. IN nND 5efIou8 0 0 0 ~ I , ., CMOtl.AOll7 00:lIlI .............
201111 USA/r 1413 IP lI.m-3117 N38IIJI o-o,ed L on Loe .-....,,",,, -'Irpofl. CA (lAX) F-.l 2 20 0 22 13 • 13 MAoIII. 0047 011 gnI.......""GlIted
.~ AIJOeb 55. IP SA.WAC MIiI'o.l. Nell3AV lo.oncr Tu' on F.' 2 10 0 12 0 2 10

217.111 E.....,AUOO SF ~"'5FAC N5e5PC o-o,ed IC 011 ~nd,,1M InIn'l AIrpcn. OH (ClE) FaIIll 2 0 0 2 0 2 o MAoIII. 0153 AIIIUpt-
3.0UI SIrrIMMAL IP I.SO.~200 N385MQ Milo< L on ChlcllOO O'H-. InIn'l AIIporI, IL (OROI NoM 0 0 0 0 0 3 III AAC-I4ID1 ,VO .......
303.111 UnMdAl5llS IP lI.m-2ll1 ... NIllIlIUA o-o,ed RA 011 ~ $pIIIIlIa, CO FaIIlI 5 20 0 25 ~ 5 20 DCAIH IMOIZ3 0154 ......... ClIconIlll

3.,2.' A~TNftIPOII InlItl 102 IF ~AF N130PA o-o,ed TO on . New YOltl~ IM...IAIrpcn, NY (JFI() ...... 0 0 0 ~ t 5 t." 0..-

3.23.•' ~Al IP 11.127-222". N744l1U None ER 011 _.NY i5eflou8 0 0 0 ~ I , 43 CtIIlLAtt5 t. .........---
5.03.' Ayali I""''WE''*Y IF 1I.127-22C

. -". N42SEX MIjllr-W.O: TO -' . on HlntonIlI...., InllI'Mpon. CT (llDLI . NoM O· 0 0 ~ ~ 3 ~ NYClIIFAI2I ,." AIi........::;:es....,_li....~
5.0UI US~ IP 11.117-2117 ER Nl5IUI None ER 011 ~.TN .5efIou8 0 0 0 ~ I , tI~ AfLttLAOl1 I_ ......_""-
S.~.•' o.bAL IP ~... N03IDl MIjllr Ta'" on ___ HanIIlold....., AIIpaft. GA \AfLl ,5efIou8 0 0 0 ~ I 7 III AfLttFMlIO oat 011 ..........""GlIted
5.11 .•' A_ &gat 43461 IP SH.SD.~ N7ISNC MIjllr Tu' on ChIcllOO O'H-. ,..., AIrpoft. IL lORo) NoM 0 0 0 ~ ~ 3 18 CtII1FAI. 13111 ~""fl¥_ld~

SIrrIMMAL

'.~.1I1 A_w..-AL IP 11.1'3.7-307 N304AW None ER 011 .." EIco.NV :: 0 0 0 0 I , I. SEAIII~I.• 11. .............
101.•' A_AL IP f\.3CJCllM.«l5R N4t083 None ER 011 "'It<.NJ 0 0 0 ~ ~ , 21. NYCOtLAIM tCMD II1-II._""_
7.IM.•' o.bAL IP 11.157-232 NllOSOI. None ER 011 AlmlI.GA 0 0 0 0 t 7 ttl IafLltLAtZi - II1-II._""_
U'.OI ~AT711 NSF U07-3I23C - MIjllr TO 001 Oeowws...-I....,~CO COENI NoM 0 0 0 0 ~ 3 30ENIt'.. 0lICI7 .......,..........."til........

7.17.•' T_WolIIlE.- IP ATR.42-300 N425TE MIJor RA 011 at-__ AIrpoft. II. fP\A1 NoM 0 0 0 0 0 , 1.P.lMAZ!O 1m .. L.- .......~~...../I..11.

_S-AL

7.27.01 A_ALIlO2 8P DC-N2 ~IAA' ... TallI 001 D.-Fl. WOfft ....., AIIporI, TX (OFW) . NoM 0 0 0 . O· . ~ ., 121 f"lWttLAI37A .... . 011 ........."" GlIted
MIiI'oAL 371' IP IIAdloo ~ IMIIDr G llll NoM 0 0 0 ~ 1:1 , ,

011- ......""-
0.,4.•' SIrrIMMAL SP ATR.42-300 N243Af None ER 011 ~Co. Mpon. MI (MKGI 8elIcIUII 0 0 0 ~ I ; •CtII1LA3lio CI7IIlI Mr-r.='.......,.................
0.23.•' A_AL IP~ N442AA MIJor TallI 001 ChIcllOO 0'HIre lntn'1 AIIporI, IL (ORDI ...... 0 0 0 0 0 , III CtIIII.A3Ot t. 011 ..........""GlIted
•.•.01~"AL IP ~... NlllINY ... TallI llll e-t I.ogen I....' A......... MA (11081 [8elIcIUII 0 0 0 : 2 • 123A~ .., Glcl 1ft

to.IM.•'~- IF DC--I43F NlIS2A .. Ta" ~ O_l WOfft Intn, AIIporI, TX (DI'WI NoM 0 0 0 0 • ,. 011 ........... ""..
to.05.•t AL IP 8.127~ N17. None EA ... l.aWRodl.AR 18elIcIUII 0 0 0 ~ I , 54 t7. ......_""-10.12.t I!.- IP ATR.42-1t2 N251tt None G 001 ~CT F'"

, , , I ~ , , tlI2 "''''.'._-II.. AW

10.18.01~A" .. · IP lI.m-2ll1 N73I5F MIjllr ·T.1lI 001 ...'" """, -'Irpofl. NJ (EWA) ...... 0 0 0 ~ C , 57 NYClI2I'Aoc-e ,.111 . QlIgn1.......

A_AL IP~ N4lIIAA IMliof Tut 001 1-.. 0 0 0 ~ ~ • 1l1li NYCI2FACIllIA
011_.......

1023.111 us~ IP lI.m....7 N44IUS None L 001 e-t ......... 1....·IAIIpclft, MA (11081 '5efIou8 0 0 0 0 I , 1I2 NYClII:!lMt. .- AIrfII"*..i....." .."~
11.3001 S~AL IP 1I.737·2H4Mw. NnsW MIllo< All 011 7 ml 110m LlIllbDdl AIrpolI. TX (LIII, NoM 0 0 0 ~ ~ , 107 flWlII2I.A03I 11M 1It-lII. ClOIIlIlOlI "" ClbJacI

2lI Alrcnltll~ Tal.l: 11 50 0 82 • III 17M



APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AIrpoIt FATAUTlES .e..il1f&

ACe. Fl.T. .ON. AMCIlAFT Fl.T. P_....1ly ......, 1= NTSII
DAft Ol'ERATOR Fl. No. ~I AIRCMFT~E NO. DAM" PHS. --. ACClOENT LOCA1IOII IDoarw c..w ,... DIller ''''1 c..w .... NTSlI- Alt .... NTS8 .....~Q..." ...._

1.011112 Unlled AL SP B.747-100 N427lIU NoM ? 011 ....... JIpen I=:: 0 0 0 0 ? ? ?A~ ? 1ft.II._"'-"-
1.18.112 USAlr305 SP OC-~ N814VJ MIjar-W.O. L on E'''''' eonmv Regional AlrpOlI. NY (ELM) 0 0 0 0 ~ 5 38 BFOII2FA020 2O!Ill

On lI"l CIOIIIIaft"'____

2.15112 BU~1ngIon Air E..., SF DC-U3(F) N704AL DMeoyed FIA 011 Tolldo.OH F..., 3 1 0 4 0 4 o AAA·tr2IO!I 1042 IIt-ll. _ til 00IIIIlI

Air TnIflIPO'Illltn'l805

321.112 UIlIledAL SP B.15'.- N511tM NDM Tallll on "'-'II SIly Halbor IIlIl'l AIIpOlI. AZ (PHX) ISellout 0 0 0 ~ 1 • 14' LAXlll2l.A14' 0IlI0~
322.112 ~405 SP F..... N4I3U8~ TO on ....YOlll UOuaIdIII Alrpool, NY (LOA) F.... 2 25 I) 'D 24 4 47 AAA-IMllr loe

....._......
3'D.II2 AIhIllcan AL IP. B.157-223 ..,SAM NoM 'bI on H8ydIftY_V...., AIglDftaI Alrpoft. CO ( Sellout 0 0 0 0 1 • 117 FlWIIlAl00 0341 On........."'.....
4.08.112 T_WotlIIAL SP~ NI2eL MIw 'bI on 0..,... cae ."", AIIpoI1. OH (DAY) F_ 0 0 I I ~ 4 24 NYc.lM,. 0011 IIiIJlNIlmlIlof

5.14.112~AL SP B.n7-2H4Adw. N87SW NDM 10 011 PelacloI. TX

~
0 0 0 : I S 101 FlWIIlA142 - 11I-II._"'__

1.02.112 DeI.AL SP L.1011~1 N7180A NDM OC? 011 _,0" 0 0 0 1 ? 131 ATlll2l.All:1 AMr_IDIliL.........,_fal.~

7.02.11I:I UnbdAL SP B.m.-Adw. N744I7U NoM 10 011 .-vI..,W1 0 0 0 a 1 , 130 -,- 22SI ......_"'--
7.30.112 T_ WotlII AL 843 IP 1.1011~1 "11_ o-v,ed TO Oft ....YOIll'KMlMcIr~AIIpOlI. NY (JFIC) 0 0 0 0 1 12 210 AAA-II:Ml4 2eI --.,......'*..._i, ....~
8.011.112~AL SP 1I.n7-3H4 N3578W NDM 10 011 ~MO 0 0 0 G 1 , C! FlWIBA200 - ....._"'--808.112 UIlIled AL SP lIn7·m NIOIOU NDM Ta.. on SanF_--.AIIpOlI. CA (SFO/ $etbIl 0 0 0 G 1 , I/lil L\lCll2lA338 - .....-
8211112 C8mMlAL SP 1I.n7-201 N208AU NDM TbI on ........""', AIIpOlI. Fl (MIA) 1$etbIl 0 0 0 0 1 S llCI MlAlII!I.All7 2lI82 AIofl••CJOiLlPOI.......,_lallll'lllllllClllOll

10.01.112 DHlAW NSF 1I.m-200 N72IIDH MIjar ? 011(.) Manln....... FIIl_ NoM 0 0 0 0 0 , OAAC-4MoW ? ~
11.13.112 DelaAL SP B.757-232 "tlDl NoM Tall on "'laMa HIlIllllold Inln' AIIpOlI. 0" (ATl) $etbIl 0 0 0 0 I , ,. ATllik.A024 ClIGI~
11.27.112 DeIl.AL SP B.m -232 Adlr. N4010A NoM Gnt. on Chago 0'HanI,....., AIIpoI1. IL (ORO) $etbIl 0 0 0 0 1 , 117 CHIt3lA043 - .....----
12.08112 USAlr SP B.737-387 N51eAU NoM rail on .... YOlk~ AlrpOlI, NY (LOAI F.... 0 0 I I : S 54 NYClI3lA04O 0804 On (lid. CIOIIIIaft "' .....
t2011l1'2 K•••A_1nIl1' NSF DC-&-52F NSIOCK MIjar EA 011 20 mi. W til 0..-, CO NoM 0 0 0 0 :I ~ D£Nll3fA015 08SI .....-"'-'*

AIhIllcan InlIflAW

10 Aoc","","
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APPENDIX A2.1 NTS814 eFR 121 ACCIDENT DATABASE

AIIporl FATAUTES ...... ac
ACC. FlT. MOIl. AIIICIlAFT FlT. PIOlIlIlllly ...." 1= "".DAn orEllATOll Fl...... ''''" AIlClW'TTYPI 110. DAllAOE I'tIS - IICC1DENT lOCAnoN DoaNo Cnw ..... Other TIlte' c.-p_ ""."- ....... IITIII PINe OUW'_ a-lIIeMIeft

I.OS.a:! A-.nAl. SP 8.117·323 ER N3eOM ... ER of! a..-.Fl SeoIouo 0 0 0 C 3 '0 214 M1A1lllA045 0122 ......_---
2.23.a:! Dell. III SP 8.757·232 Ne7IOI. MlfIIt cc 011 FI.~.Fl Hone 0 0 0 c 0 • tl2 AMIrlfADn ttt' l_el .... power flDUl),lMdI.~
3.OS.a:! T_WOItIIE.- SP llHC.M02 Nt7W NilM RA ClI'I ""~.PA SeoIouo 0 0 0 0 t 3 • IIFOlI3l.N)4S 0511

IIHI.__""

301.13~Al SP 8.727-2llO N7t754 NilM ER of! GulofMtJlco :::: 0 0 0 0 t • :Ill FlWU'A100 CIfII 1\Ilftlpt-
3.23.a:! _AIlIIlIon SP 1lHC.~t02 NIl:l8HA NilM M of! ~"-"'.Fl 0 0 0 0 t 3 tt~ ... IIHI.__""

4.04.a:! S_Al SP ATR.42-300 N4:l2MCI ... a 011 CIlIoIgoa.... ...'A." II. CORDI F_ 0 0 t t 0 S 43 CHl83FAt. "~.
MflMIw_.......,_...AIlIIblcIlon

4.'4.a:! A-.nAlt02 SP llC-to.3O NI3IIM MlfIIt·w.O. l on 0 •..,1. WOfIIIInI'l'IA." TJ( IOfWI ISeltouo 0 0 0 0 , 13 ,. 0CAllIIMA040 03llI l_el___ fId_

4.2ea:! DeI.Al sP 8157.232 He4iiOl" NiiM 10 oIi
..

MIirml, Fl ISeltouo . '0 0 0 0 1 7 "'''$5 ~llIlAll0' OIU
",.·11.__...,

4.2ea:!~Al IP llC-N2 NI4I11 MljlIr All all 0-s..-.. ,.., AIIporI. co (OEN) ... 0 0 0 0 : • 14 0ENt3FA047 0711 ......_-...,
4.27 a:!~"Al SP llC-N2 N72822 MIfIIt l 011 0-S,-'''''1AIIpon, co (DEN) ... 0 0 0 0 • tt5 OENt3FA04I 07If MIIII .........,
5.04.13 AIlMIcen £lOll AU 8P ATR.42-300 N254AT MIfIIt l on ~ Co. Atpoll, M Hone 0 0 0 0 0 3 41 CHlII3lAleo 0415

011 ....___......_

s_Al

'.07.a:! AIr_ SP MeATP NI!l2AW NilM a on G.... 1IIy Autlin SnbII Airport. WI s.taIII 0 0 0 0 1 4 30 CHIII3l.A327 I.~
'.04.a:! A-.n ElIgliAL 412e1 SP ATR.72·'" N34SAT NilM cc ClI'I CIlIoIgo. II. Serloue 0 0 0 0 I 4 14CHt3LAI. 0577 ~....---.

S_lIl
U4.a:! UnhdAl SP 8.757-2:12 NS7IUA NilM 10 of! 1larIboo. WI :::: 0 0 0 C I • 140 tl42 ~....--.
H'.a:! lJN«IAl SP 8.1I7"ER NI4SUA NilM ER ClI'I ClrtlbMn8M 0 0 0 0 t " :'152 _1lIlA157 .. t311

Itt-II.__--'

72S13A-.nE~AL 8P ATR.42-320 N242AT ....., TUI 011 _ YOIll~ InIn'IAIIpoft,~ lJFlQ Hone 0 0 0 0 : 3 • NYC83FAt371l I02lI 011 ...._ ~_objIcll

s...... SP 8.747'- HZ-AIS iMolilr'P T.lII on Hone 0 0 0 0 , ",
'.02.a:! UnIIdAl IP 8.7S?'- N5ClIIIM ....., L ... 0- s.-'''1A11por1. co (DEN) Hone 0 0 0 0 C 7 "7OE~ 052S ..........
'.o:I.a:! DeIl.Al 8P MI).II ""t3Ol Hone l 011 L...... 1lW0_ AIIporI. KY ClEl()

1=
0 0 0 0 t • tOO lWOe3lAtSS t. t'1et'l........

'.IS.a:! DeIlIAl IP 8.757-232 NI27Ol. NilM CC CIII AlIInla. GA 0 0 0 0 t • lea ~TlIlllAI. tSSt ......_---.
10.22.a:! lJN«IAl SP 8.117" He48UA NilM ER CIII AtIInlIc ca- 0 0 0 : t '0 •~O' 2111 ...............-...,.
11.15.13 Con-.IAl SP 8.727-227 Nle712 ....., l ... CIIIoIgo a.... """1A." 'l CORDI Hone 0 0 0 0 7 71 CMNFA03t 21. WllMIt-up-..

Tetll: 0 0



APPENDIX A2.1 NTSB 14 CFR 121 ACCIDENT DATABASE

AIfpoft FATALITIES _tnfAC

ACC. FlT. MON. AIIICRA" FLT. P....""1ly ''''''
_.

NTSI
DATI OPERATOR Fl. No. TYPE A..CRAFT TYPE NO. DAllAOE PItS. lonIoItl ACCIO£NT LOCATION IllloarM co.. Pa... 01.... Tot.1 Injury C,..P_. NTSI_ FlIa No. NTSI FINt oeou_ a ••"_

201.04 Arnanc-. Eagla 3&<111 SP SF34lS N3-t1lS8 Major l on F.... R_ Nt P."'. LA Minor 0 0 0 0 0 3 23 DCA04MA033 0021 l_ III eftO. _ (1OI.~non_nlcal

SImmonoAL
21204 UnlodAl SP 8.141-422 NlewA None EA oft PecllleOCa8n

_.
0 0 0 0 I 21 3lI8 l.AX94lA141 ll220 111-11. __.'_

30204 eon_.lIl195 SP MO~~o.a2) NI~ Major TO on _ YOIIlLaGuardIa Airpool. NY {lGAI ...." 0 0 0 0 0 I 110 MR-~1 14311 CMnun

3.15.04 A....rteMt I","'AW NSF DC~I N811C1C MInot CC oft a...., C_NIlI 'lfn'~ ICY ICWI ISatlous 0 0 0 0 I 3 o HYC84l.A062 0110~

4.07.04 F_a1E,."... SF [)C.lo.3O N30IfE MInot CC? oil Man1>h1a. TN 15eo1oiJt 0 0 0 0 3 3 1 IITlll4l.Mn 0501
....·.. _IlI_

1.2004 A_Ill SP MO·l1 NI752l< MInot EA oft c._os.. Seo1ous 0 0 0 0 2 11 80 MlA04FA11O 0204 ~....--
12004 r ....._Al SP 8.787·200 NI_ - 10 oft E.....~.NY ISatlous 0 0 0 0 I • l;e HYClI4lA111 0Dt1

II1-II.___

70204 USNt lOll SP [)c'0.31 Nl54VJ ~ IC? oft Ch_Doug_lntn' NtpoIl. He (ell) Fata' 0 31 0 37 II S 52MR-~

70504 V.lIt- Al SP DC-0.32 NIlOIVJ None EA oft V._.GII Seo1ous 0 0 0 0 1 5 83 MlA04LAI73 1280

II1-II.____

7.0704 S_lIl SP 8.737·2144 NeOSW None CC oft SOUlh Bend, ... Seo1ous 0 0 0 0 I S 100 FTWll4lA2211 lOll

II1-II.___

1.01.04 A"nlle CoMt Al SP DHC.I-311 N4331\W Major G on W....IngI... DuI... """'1 AIrpaIl. VA (lADI Nona 0 0 0 0 0 3 50 NYC04LAI44 0805 On .....-.. _-CJbIoc:I
1.1004 A....rtcaW.. lIl SP 8.157·200 NIlOIAW None rallt on _ .. Sky Ha_lntn'llI~ lIZ (PHX) 5a<tou. 0 0 0 0 I 1 IflO lAlCIl4l..A333 1113 -......-..-...
001.04 S~IIL SP C._IrCl.1OO N403SW MoJoI' T... on IlurbanlllGla_ III"""" Co*. (BURl Nona 0 0 0 0 0 3 33 lAlCIl4lA3S1 1341

OnO"'-__CJbIoc:I

0.01.04 USNt421 SP 8.731-381 N5l3AU ~ M1 oft III~. 1011. HWalPl1Illuroh. PA Fatal 5 127 0 132 0 S 127

01004 USNt SP 11131~1 N433IJS None EA oft A.lan1lc ()o»an 'Sattout 0 0 0 0 I • 121 MIA04lA214 0IU1
In".__wl__

103104 1Irnanc-. Eagla 41lW SP IImn·212 N401AM I*woyod 101 oft Ao.Ill_,IN Fata' 4 64 0 68 0 4 ..
SImmonoAl

11.04 04 F-.'E,."... NSF MO·l1F Nll1FE Major l on Ancllor-oe 1""'1 AIIpon, III( CANeI Nona 0 0 0 0 0 2 o ANC05FAOOll 11131 Hn.-.o
11.01.04 _AL SP 8.151·231 N5l1US None rallt on M1n_ Paul 'ntn'l A_ UN IMSP\ Seo1ous 0 0 0 0 1 7 III CHlO5lA031 2013 1,,- _ Of III.--...on
112204 T.-WOflllAl421 SP MO~ Nl54U Major TO on 51 l ..... l8mbat1lntn' I\IrpOfl, Me> ISnl Nona 0 0 0 ~ ~ 5 132

1_11~,,"Av.1 1 C.44I~n N44IKM ,- r ... ... F.... 2 0 0 2 0 :I C

1125.04 Unlod P..... SeMoa NSF 8.157-24APF N413UP MoJoI' L on TuIMI","' Ntpon, ()l( (T\A.1 Nona 0 0 0 ~ ~ :I t I'TWlllll.A055 1183 OftlooedwIrog/lGD~ Of....1II

"3004 A~ Tra"""", In"I' NSF DC-&-l1F N8218X MInot a on Chicago O'H_ """, AIrpo<t, II (ORDI ::: 0 0 0 0 I 1 t CHlOSlAD40 I'll T....... .....-

1211 04 M."'.~ SP 8.737-3Ml1 N681M11 None CC all Ancllor-oe. AI( 0 0 0 0 1 S III IINC85FA010 2001 ~-.var_"'_1lCI1on
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3.1 INTRODUCTION

3. GENERAL AVIATION

3-13. GENERAL AVIATION

General aviation is the broad categorization of all aViation activities which do not fall under the categories
of commercial aviation and military aViation. It includes diverse and dissimilar aviation activities such as
personal flying, business flying, corporate/executive flights, aerial (spray) application, and Instructional or
training flights. As the first step in co~ling the data necessary to determine the risk to facilities from
general aviation aircraft crashes, the term general aviation roost be more formally and precisely defined.
This definition will determine which aircraft accidents and operations (flights, departures, landings, aircraft
hours, aircraft miles, etc.) will be tabulated to determine the aircraft crash rate relevant to the risk
analysis.

The Federal Aviation Administration (FAA) in their General Aviation Activity Survey (Refs. 3.1 to 3.8].
defines general aviation as all aircraft in the U.S. civil air fleet except those operated under 14 CFR 121
[Ref. 3.9] and 14 CFR 127 [Ref. 3.10). Thus, under the FAA definition, general aviation includes all
aircraft of the U.S. civil air fleet operated under 14 CFR 91 (Ref. 3.11],103 (Ref. 3.12],105 (Ref. 3.13],
125 [Ref. 3.14], 133 [Ref. 3.15], 135 [Ref. 3.16]. and 137 (Ref. 3.17]. Note that this definition excludes all
foreign owned and foreign operated aircraft. Those foreign aircraft which operate as air carriers in U.S.
airspace and foreign operators of U.S. registered aircraft engaged in common carriage operate under 14
CFR 129 [Ref. 3.18].

As defined by the National Transportation Safety Board (NTSB) in their compilation of accident data
[Refs. 3.19 to 3.25], general aviation is considered as all accidents involving U.S. registered aircraft that
were not conducting air carrier revenue operations under 14 CFR 121, 125, 127 or 135. So, under the
NTSB definition, general aviation includes aircraft operated under 14 CFR 91, 103, 105, 133, and 137.
Note that the difference between the FAA's definition and the NTSB's definition of general aviation is the
inclusion or exclusion of aircraft operating under 14 CFR 125 and 135.

For the purpose of developing the ACRAM Standard [Ref. 3.19J, general aviation will be as defined by the
NTSB in their compilation of general aviation accident data, that is all accidents involving U.S. registered
aircraft that were not conducting air carrier revenue operations under 14 CFR 121. 125, 127, or 135.

The reason for adopting the NTSB for general aviation is because of the method that the FAA uses to
tabulate their estimate of the general aviation operations. In conversations with the FAA staff which
prepares the General Aviation ActiVity SUrvey (Refs. 3.1 to 3.8] and reviewing the operational data in
those documents, it was discovered that contrary to their definition given in their introductory section, no
14 CFR 125 operators. and those operators that were known to be scheduled 14 CFR 135 operators
were not included in the survey. Nevertheless, despite a conscious effort to exclude these operators,
some schedUled 14 CFR 135 operators (commuter air carriers) were included in the survey along with
nonscheduled 14 CFR 135 operators (air taxis).

If the FAA definition was used for general aviation, it would be necessary to determine the accidents of
those particular scheduled 14 CFR 135 operators along with all of the nonscheduled 14 CFR 135
operators which were included in the General Aviation Activity Survey [Refs. 3.1 to 3.8]. This would
require the identification of those scheduled 14 CFR 135 operators and the nonscheduled 14 CFR 135
operators which were included in the General Aviation Activity Survey, and determining the accidents that
occurred to the particular aircraft operated by these operators while performing scheduled 14 CFR 135
flights. These accidents would then have to be added to the accidents compiled by the NTSB for general
aviation. Then an accident rate could be determined using the combined accidents of the NTSB for
general aviation and the scheduled 14 CFR 135 operators included in the General Aviation Activity
Survey, divided by the total number of operations (landings, aircraft hours, aircraft miles, etc.) as
estimated by the General Aviation Activity Survey.

Instead, we have chosen to subtract the operations of the scheduled and nonscheduled14 CFR 135
operators included in the General Aviation Activity Survey from the total number of general aviation
operations estimated. It is then possible to determine the general aviation accident rate by dividing the
total general aviation accidents tabulated by the NTSB by general aviation operations (total-scheduled
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135 and nonscheduled 135 operators) calculated from the General Aviation Activity Survey. This method
was chosen because it was judged to be easier to accomplish.

The major category of general aviation has been divided further into seven subcategories. This was done
because the general aviation covers a wide array of dissimilar aircraft types. accident and operational
data was available forthe subcategories. and by determining the general aviation accident rates by
subcategory would enable certain subcategories of general aviation aircraft to be screened from further
analysis due to facility structural considerations, i.e. the facility is built such that it could withstand the
direct i"1>act with smaller general aviation aircraft subcategories. For general aviation. seven
subcategories are defined: 1) single-engine piston. fixed wing. 2) rroltiple-engine piston. fixed Wing, 3)
turboprop, fixed wing, 4) turbojet, fixed wing, 5) piston. rotary wing, 6) turbine. rotary wing, and 7) other.
The seventh subcategory, other. developed only for the purpose of completing the accident and
operations table such that it could be screened from further consideration. Aircraft included in the ~other"

SUbcategory include hanggliders. gliders, balloons. and any other aircraft which did not fit the previous six
subcategories.

The development of general aviation data for the ACRAM Standard is discussed in the following sections:
3.2 General Aviation Crashes, 3.3 General Aviation Operations, 3.4 General Aviation Crash Rates, 3.5
General Aviation In-Flight Non-Airway Crash Rate, 3.6 General Aviation Crash Parameter Distributions,
3.7 General Aviation Aircraft Characteristics, and 3.8 References.
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3.2 GENERAL AVIATION CRASHES

Tables 3.1 to 3.13 taken from the NTSB Annual Review of Aircraft Accident Data, U.S. General Aviation
[Ref. 3.20 to 3.27] presents the following infonnation by years for the years 1986 to 1993:

1. The number of fatal accidents by phase of operation for each year,
2. The number of injury accidents by phase of operation for each year,
3. The number of property damage accidents by phase of operation for each year, and
4. The total number of accidents by phase of operation for each year.

The tables listed below gives the general aviation subcategories for which the general aviation accidents
by phase of flight operation table was created.

Table 3.1 Single-engine reciprocating (piston). fixed wing
Table 3.2 Multiple.engine reciprocating (piston), fixed wing
Table 3.3 Turboprop. fixed wing
Table 3.4 Turbojet, fixed wing
Table 3.5 Total, fixed wing (summation of Tables 3.1 to 3.4)
Table 3.6 Reciprocating (piston), rotary wing
Table 3.7 Turbine, rotary wing
Table 3.8 Total. rotary wing (summation of Tables 3.6 and 3.7)
Tab.e 3.9 Total powered aircraft (summation of Tables 3.1 to 3.4, 3.6 and 3.7)
Table 3.10 Gliders
Table 3.11 Balloons
Table 3.12 Other aircraft
Table 3.13 Total aircraft (summation of Tables 3.1 to 3.4, 3.6 to 3.7. 3.10 to 3.12)

The years 1986 to 1993 were chosen as the period of interest because it is the most current and
complete. General aviation accident data compiled by the NTSB prior to 1985 were tabulated by on the
bases of aircraft destruction. aircraft substantial damage, or minor or no aircraft damage. It would be
possible to tabulate NTSB general aviation accident data prior to 1985 and to combine it with the current
tables. However. the utility of that exercise would be limited due to limitations on the operations data
compiled by the FAA prior to 1985. see Section 3.3 for further discussion on the general aviation
operations data prior to 1985.

Because of the number of phases of operation used by the NTSB in their general aviation accident
summary documents [Ref. 3.20 to 3.27]. and because the ACRAM standard defines only three flight
phases for its frequency analysis, it was jUdge necessary to combine the phases of operation into a
smaller set of flight phases that could be more easily matched with the ACRAM flight phases. The
phases of operation called standing, stand-preflight, standing-standing engine(s), standing-engine(s)
operating, standing-engine(s) not operating, and standing-idling rotors were combined into the standing
flight phase. The phases of operation called taxi, taxi-to takeoff, take-from landing. and taxi-aerial were
combined into the taxi flight phase. The phases of operation called takeoff, takeoff-aborted, and takeoff
ground run were combined into the takeoff flight phase. The phase of operation called takeoff-initial climb
was retained as the intial climb flight phase. The climb and climb-to-cruise phases of operation were
combined into the climb (to cruise) flight phase. The phases of operation called cruise, cruise-normal,
and cruise-holding (IFR) were combined into the cruise (enroute) flight phase. The Phases of operation
called descent, descent-nannal, descent-emergency, and descent-uncontrolled were combined into the
descent (from cruise) flight phase. The flight phases called approach, approach-VFR pattern-downwind,
approach-VFR pattern-base turn, approach-VFR pattern-base to final, approach-VFR pattern-final
approach, approach-go around (VFR), approach-IAF to FAR/outer marker (IFR), approaCh-FAR/outer
marker to threshold, approach-circling (IFR), and approach-missed approach (IFR) were combined in the
landing approach flight phase. The phases of operation called landing-aborted, landing, landing
flareltouchdown, and landing/roll were combined in the landing flight phase. The phases of operation
called maneuvering, manuevering-aerial application, manuevering-turn to reverse direction, manuevering
turn to landing area (emer.), and hover were combined into the manuevering flight phase. The other,
unknown, and not reported phases of operation were combined into the otherl?/NR flight phase. The
manuevering and otherl?/NR flight phases were created for the sole purpose of tabulating the accidents
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to assure that the numbers in Tables 3.1 to 3.13 were consistent with Refs. 3.20 to 3.27. These flight
phases were not included In determining the accident percentages by flight phase.

One additional feature of Table 3.13 is the inclusion of aircraft damage for each year. The NTSB did not
tabulate accident data according to aircraft damage by flight phase after 1986 but did include totals on
aircraft damage. These data are included at the bottom of Table 3.13. All noteworthy feature is that of
the 18.418 general aviation accidents tabulated by the NTSB for 1986 to 1993, only 236 accidents or
1.28% of the total resulted in minor or no damage to the aircraft. From this, it was determined that for
general aviation, different definitions for aircraft accidents and aircraft crashes were not necessary since
virtually all general aviation accidents resulted in destruction or substantial damage to the aircraft.
Therefore, for general aviation only, the terms aircraft accidents and aircraft crashes are used
synonymously.

Table 3.14 summarizes the general aviation accidents by phase of flight operation and by aircraft
subcategories as presented by Tables 3.1 to 3.13. Table 3.15 presents the same information as Table
3.14 (General aviation accidents by phase of flight operation and by aircraft subcategories) except that
accidents during the standing, and taxi flight phases and accidents classified as either other, unknown, or
not recorded flight phases have been eXCluded. This was done in order the develop the aircraft accident
percentages occurring in the flights phases applicable to the ACRAM standard frequency analysis.
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Table 3.1
General Aviation Ace:lclents by Ph._ of Flight OperatIon

Single Engine-ReciproCating. Fixed WIng
References 3.20 to 3.27

Slngllt-Englne ReclproC8t1no. Fixed WIng 1986 1987 1986 1989. 1990 1991
Fata' Injury Pr. Om. Total Fatal Injury Pro Om Tolal Fatal Injury Pro Om Total Fatal Injury Pr. Om. Total Fatal Injury Pro Om. Totll Fatal Injury Pr. Om Total

Phase 01 Operation Nx;. 1V;c. Nx;. Nx;. 1V;c. 1V;c. Nx;. 1V;c. Nx;. kc. Nx;. Nx;. 1V;c. Aoc. Nx;. 1V;c. kc. 1V;c. Ai:;G. kc. Nx;. Ai:;G. N:£. kc.

Standing 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 0 1 0 0 2 2
Standing-prellight 1 0 0 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0 1 1 0 2
Standing-starting engine(s) 0 5 16 21 1 2 17 20 0 3 15 18 0 0 13 13 0 1 7 8 0 2 4 6
Slanding-engine(s) operating 1 0 4 5 2 2 7 11 1 1 6 8 1 4 9 14 0 1 6 7 2 1 8 11
Standing-engine(s) not operating 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-Idling rotors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxi 1 0 12 13 0 0 3 3 1 0 5 6 0 0 5 5 1 0 9 10 0 1 4 5
Tul-to lakeolf 0 0 18 18 0 0 24 24 0 1 22 23 0 0 20 20 0 0 22 22 0 0 14 14
TlXi-from lending 0 1 15 16 0 0 26 26 0 0 28 28 0 0 23 23 0 0 16 16 0 2 15 17
Tul-aerial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
Takeo" 6 5 19 30 1 6 15 22 5 5 20 30 3 3 19 25 5 7 21 33 5 4 22 31
Takeoll-aborted 0 0 0 0 0 0 0 0 0 1 15 16 0 0 0 0 0 0 0 0 0 0 0 0
Takeoll-around run 4 6 100 110 1 7 99 107 1 2 70 73 2 1 67 70 3 3 68 74· 1 5 79 85
Takeoll·initial dimb 54 52 204 310 42 63 195 300 56 64 167 287 48 48 185 281 54 56 161 271 43 52 165 260
Climb 11 5 18 34 4 4 10 18 3 2 13 18 6 1 7 14 6 5 7 18 13 9 18 40
Climb· 10 auise 18 5 22 45 12 6 27 45 21 4 23 48 9 2 13 24 11 5 9 25 8 4 21 33
Cruise 29 13 96 138 30 8 73 111 33 16 85 134 43 16 90 149 36 16 74 126 41 19 99 159
Cruise·norma' 36 32 143 211 48 15 134 197 45 27 143 215 49 17 121 187 29 12 117 158 29 20 UXJ 152
Cruise-holding (IFR) 0 0 0 0 0 0 0 0 0 0 2 2 0 0 1 1 0 0 0 0 0 0 1 1
Descent 9 0 9 18 3 0 3 6 8 1 7 16 8 1 5 14 4 1 8 13 3 5 6 14
Descent-norma' 9 5 22 36 7 5 28 40 4 1 34 39 5 2 18 25 9 5 20 34 3 oil 21 28
Descent-emergency 2 2 4 8 0 0 4 4 1 0 1 2 0 0 2 2 0 0 1 1 2 1 2 5
Descent·uncontrolled 3 1 1 5 2 0 2 4 0 1 0 1 1 0 2 3 2 0 2 4 2 0 2 4
Approach 9 5 17 31 5 6 21 32 9 5 19 33 11 7 29 47 8 2 13 23 10 1 18 29
Approach-VFR pattern-downwlnd 4 2 15 21 9 4 10 23 3 3 10 16 5 2 8 15 11 1 13 25 5 4 8 17
Approach- VFA pattern-base turn 4 0 5 9 1 2 3 6 2 2 5 9 3 1 oil 8 oil 1 9 14 3 1 3 7
Approach- VFA pattern-base 10 final 7 2 6 15 7 1 6 14 2 2 7 11 9 4 6 19 6 3 10 19 7 2 11 20
Approach-VFA pattern-linal approach 9 28 77 114 9 15 80 104 7 20 69 96 13 15 71 99 17 8 80 105 15 8 58 81
Approach-go-around (VFR) 4 9 42 55 4 11 31 46 6 7 37 50 4 5 27 36 7 5 22 34 4 7 34 45
Approach-IAF 10 FAF/ouler martcer (IFA 1 2 1 4 4 0 0 4 5 0 2 7 4 1 0 5 3 0 2 5 2 1 1 4
Approach- FAF/outer marker 10 threshold 14 3 6 23 6 3 4 13 2 3 3 8 3 0 2 5 5 1 4 10 3 2 2 7
Approach·circHng (IFA) 1 0 1 2 1 0 0 1 0 1 1 2 0 0 0 0 0 0 0 0 0 1 0 1
Approach·missed lIOoroach (IFA) 1 0 3 4 3 0 0 3 3 0 2 5 1 0 0 1 3 0 0 3 1 1 0 2
landing·aborted 0 0 0 0 0 0 0 0 3 4 18 25 0 0 0 0 0 0 0 0 0 0 0 0
landing 3 7 38 48 3 3 30 36 0 1 36 37 2 2 33 37 1 2 18 21 1 3 11 15
landing-lIarwlouchdown 3 9 188 200 1 9 195 205 2 5 153 160 3 8 146 157 2 5 141 148 0 2 146 148
Landing-roll 6 6 259 271 0 8 280 288 1 9 238 248 2 7 220 229 1 5 234 240 1 0 208 209
Maneuvering 67 26 53 166 110 20 49 179 99 21 55 175 6S 23 57 145 86 12 42 140 85 27 54 166
Maneuvering·aarial application 6 8 41 55 9 10 42 61 5 14 39 58 16 7 37 60 9 5 42 56 8 9 41 58
Maneuvering·turn to reverse direction 10 2 17 29 2 8 8 18 8 2 9 19 7 2 0 9 11 .. 9 24 8 2 9 19
Maneuvering·turn to landing area (arner 0 0 2 2 1 0 0 1 0 0 7 7 0 0 1 1 2 0 0 2 1 0 1 2
Hover 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 3 0 2 5 3 1 20 24 0 0 1 1 3 6 53 62 4 5 51 60 9 3 40 52
Unknown 11 2 0 13 11 1 2 14 10 t 2 13 16 0 2 18 H 0 1 18 11 0 1 12
Not reported 1 0 1 2 4 0 2 6 2 0 4 6 1 0 0 1 3 0 5 8 4 0 6 10

Total: 368 245 1477 2090 346 221 1451 2018 348 229 1375 1952 343 185 1297 1825 360 172 1245 ln7 331 204 1238 ln3
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T8ble3.1 (Continued)
Gene,., Aviation Accldentll by Ph._ of Flight OperatIon

SIngle Englne·Rec:lprocetlng, Fixed WIng
Reference. 3.20 1o 3.27

Slngl..Englne Reciprocating, FIxed WIng 1992 1993 TOTAL
Fatal Injury Pr. Om Total Fatal Injury Pr. Om Total Fatal Injury Pr.Dm. Total Flighl

Phase of OPeration Ace. Ace_ Acc. Ace. Acc. Nx. Nx. Nx. Nx. Ace. Nx Nx. Phase No. Pet.

Standing 0 0 0 0 0 1 1 2 0 2 5 7
Standing-pr.llight 0 1 0 1 0 0 0 0 2 3 1 6
Standing-starting engine(s) 0 1 3 4 1 0 8 9 2 14 83 99
Standing-engine(s) operating 2 0 1 3 3 3 2 8 12 12 43 67
Standing-engine(s) not operating 0 0 0 0 0 0 0 0 0 0 1 1
Standing-Idling rolors 0 0 0 0 0 0 0 0 0 0 0 oStanding 180 1.22"-
Taxi 0 0 4 4 0 0 6 6 3 1 48 52
Taxi-to takeoff 0 2 15 17 0 1 17 18 0 4 152 156
Taxi-from 'anding 0 1 13 14 0 1 14 15 0 5 150 155
Taxi-aerial 0 0 0 0 0 0 0 0 0 0 1 1 Taxi 364 2.48%
Takeoff 4 2 11 17 4 2 13 19 33 34 140 207
Takeeff·aborted 0 0 0 0 0 0 0 0 0 1 15 16
Takeoff-ground run 0 4 67 71 2 0 70 72 14 28 620 662 Tekeolf 885 6.02%
Takeoff-initial dimb 46 46 153 245 40 44 147 231 383 425 13n 2185 IniriaiClimb 2185 14.86"-
CHmb 5 1 14 20 8 3 17 28 56 30 104 190
CHmb-to cruise 4 3 16 23 5 5 14 24 88 34 145 267 Climb 457 3.11%
CNise 39 13 73 125 39 21 97 157 290 122 687 1099
CNlse-normal 35 11 105 151 27 10 89 126 298 144 955 1397
CNlse-holdina flFAI 0 0 0 0 0 0 0 0 0 0 4 4 Cruise 2500 17.00%
Descent 4 2 2 8 10 0 6 16 49 10 46 105
Oescent-l1Ofmal 10 2 24 36 3 0 24 27 50 24 191 265
Descent-emergency 1 0 2 3 1 1 3 5 7 4 19 30
Descent-uncontrolled 1 2 2 5 0 1 2 3 11 5 13 29 Oescent 429 2.92"-
Approach 9 7 5 21 6 2 15 23 67 35 137 239
Approach-VFA pattem-doWnwind 2 1 14 17 2 3 4 9 41 20 82 143
Approach-VFR pattern-base tum 2 1 6 9 3 2 3 8 22 10 38 70
Approach-VFA pattern-base to final 6 3 6 15 5 0 10 15 49 17 62 128
Approach-VFR pattern-final approach 12 11 61 84 10 9 63 82 92 114 559 765
Approach-go-eround (VFA) 6 3 23 32 3 6 34 43 38 53 250 341
Approach-IAF to FAF/ouler merker (IF~ 3 0 1 4 1 0 1 2 23 4 8 35
Approach-FAF/outer merker to thresholc 7 1 4 12 4 2 4 10 44 15 29 88
Approach-cirding ('FA) 0 0 0 0 2 0 0 2 4 2 2 8
Accroach-missed BDDfOach ClFRI 2 0 1 3 0 2 0 2 14 3 6 23 ADDrOldl 1840 12.51%
Landing-aborted 0 0 0 0 0 0 0 0 3 4 18 25
Landing 3 2 32 37 0 3 31 34 13 23 229 265
landing-flare/touchdown 2 7 139 148 2 3 123 128 15 48 1231 1294
landing-ron 3 4 209 216 1 5 209 215 15 44 1857 1916 Landing 3500 23.80%
Maneuvering 80 18 44 142 94 25 41 160 706 174 395 1275
Maneuvering-aerial application 6 8 34 48 8 7 27 42 67 68 303 438
Maneuvering-turn to reverse direction 9 5 9 23 3 3 7 13 58 28 68 154
Maneuvering-turn to landing area (emer. 1 1 0 2 0 0 1 1 5 1 12 18
Hover 0 0 0 0 0 0 0 0 0 0 0 o Maneuverlna 1885 12.82"-
Other 10 5 39 54 2 3 42 47 34 23 248 305
Unknown 13 0 6 19 12 2 1 15 101 6 15 122
Not reported 4 0 7 11 4 2 5 II 23 2 30 55 Olherl?fNA 482 3.28%

Total: 331 168 1145 1644 305 172 1151 1628 2732 1596 10379 14707 14707 100.00%



Teble3.2
Gene,., Avletlon Accident. by Ph.e of Alght Opefetlon

Multl-Enolne ReclproceUng, Axed Wing
Reference. 3.20 10 3.27

Mulll-Engine Reciprocating, FIxed WIng 19. 1987 1988 1'" 1190 1191
Fa'al Injury Pr. Om Tolal Falal Injury Pr. Om Tolal Fa'al Injury Pr. Om To.al Fa'al Injury Pr. Om. Total Fa'a1 Injury Pr. Om. To'al Fa'a1 Injury Pro Om. TOI81

Phase of Operation h:c. h:c. Atx. h:c. Ace. kc. Acc. Arx;. h:c. k.c. Arx;. Arx:.. Acc. Arx:.. Arx:.. Acc. Acc. Acc. h:c. /Ice. Atx. Aa:.. Ace. /Ice.

Standing 0 0 1 I 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
S'andlng·preftigh' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Standing-s'lIrtlng engine(s) 0 0 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Standing-enginels) opera'ing 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
S'anding-engina(s) no' operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
S'anding-Idling rotors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tax; 0 0 0 0 0 0 2 2 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Taxi·to takeo« 0 0 3 3 0 0 7 7 0 0 1 1 0 0 2 2 0 0 3 3 0 0 2 2
Taxi·from landing 0 0 3 3 0 0 0 0 1 0 2 3 0 0 3 3 0 0 2 2 0 0 1 1
Taxi-aerial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff 2 0 5 7 1 0 3 .. 0 0 0 0 0 0 1 1 1 1 1 3 6 0 3 9
Takeoff-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff-ground run 0 0 5 5 1 1 8 10 0 0 7 7 0 0 7 7 0 0 3 3 0 2 2 •
Takeo«-initial dimb 13 2 11 26 5 3 14 22 8 0 7 15 10 2 9 21 4 2 10 16 5 4 I. 23
Climb 1 1 I 3 0 0 2 2 2 1 1 4 1 1 0 2 1 0 1 2 1 1 1 3
Climb·'o auise 2 0 2 4 2 2 2 6 3 0 2 5 2 0 1 3 1 1 • 6 4 0 1 5
Cruise • 2 6 12 3 0 5 8 8 0 3 11 4 0 4 8 2 0 2 4 8 3 5 16
Cruise-nonnal 7 3 14 24 10 3 11 24 14 0 7 21 10 0 12 22 4 1 9 14 4 2 6 12
Cruise·holding (IFA) 0 0 0 0 0 0 0 0 0 0 1 I 0 0 0 0 0 0 0 0 0 0 0 0
Descent 2 0 0 2 1 0 1 2 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0
Descent-normal 0 0 2 2 0 1 2 3 0 0 3 3 0 0 1 1 0 0 0 0 1 1 1 3
Descen'·emergency 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent-uncon'rolled 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
ApproAch 2 0 2 4 1 0 0 1 2 1 2 5 3 0 4 7 5 1 2 8 2 0 3 5
Approach-VFA pattern-downwind 0 0 1 1 0 0 1 1 0 1 2 3 I 0 0 1 1 1 3 5 0 0 3 3
Approach-VFA panern-base lUrn 1 0 0 1 0 1 0 1 1 0 0 1 0 0 0 0 1 0 0 1 0 0 0 0
Appr08ch-VFA paltern-baseto final 2 0 1 3 1 0 1 2 2 0 0 2 0 0 0 0 0 0 1 1 1 0 1 2
Approach-VFR pattarn-final approach 3 2 5 10 1 1 6 8 1 3 2 6 0 1 8 9 1 1 5 7 0 1 4 5
Approach-go-around IVFR) 0 0 3 3 1 0 1 2 1 0 2 3 0 0 1 1 0 3 3 6 3 1 2 6
Approach-/AF to FAF/ouler marker (IFA 1 1 0 2 0 0 0 0 2 1 0 3 2 0 0 2 1 0 0 1 2 0 0 2
Approach-FAF/ouler marker to threshold 2 3 2 7 1 1 1 3 3 1 1 5 0 0 2 2 2 0 2 .. 2 1 3 6
Approach·circling (IFA) 1 0 1 2 I 0 0 1 3 0 1 4 0 0 1 1 1 0 0 1 1 1 0 2
ADDroach-missed 8PDloach (IFR) 1 2 0 3 1 0 1 2 1 0 0 1 0 0 0 0 1 0 1 2 1 0 1 2
Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landing 0 0 0 0 1 0 2 3 0 0 2 2 0 0 7 7 0 0 3 3 0 0 1 1
Landing·lIar&,louchdown 0 0 18 18 1 0 25 26 0 0 12 12 0 0 12 12 1 1 10 12 0 0 9 9
Landino-roN .1 0 27 28 0 1 26 27 0 0 19 19 0 0 15 15 0 1 19 20 0 0 20 20
Maneuvering 7 2 2 11 6 0 0 6 4 0 1 5 4 0 3 7 2 1 1 .. .. 0 0 4
Maneuvering-aerial application 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 0 0 0 0
Maneuvering-turn to revers. direction 0 0 1 1 2 0 0 2 2 0 0 2 0 0 0 0 0 0 0 0 0 1 0 1
Maneuvering·lUrn to landing area (emer. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hover 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 1 1 1 0 1 2 0 0 0 0 1 0 1 2 2 0 3 5 0 0 1 1
Unknown 2 0 1 3 1 0 1 2 1 0 0 1 1 0 0 1 1 0 1 2 0 0 0 0
No' reported 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 2 1 5 8 3 0 2 5

Total: 54 18 119 191 46 14 126 186 60 8 80 148 41 4 95 140 35 15 94 144 49 18 89 156
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TlIb/. 3.2 (Continued)
O_ral Aviation Accidents by Ph•• of Flight Operation

Multi-Engine RecIprocating, FInd Wing
Referenc.s 3.20 to 3.27

Multl-Engln. Reclproc:ellng. Flx.d WIng 1992 1993 TOTAL
Fatal Injury Pr. Om Total Fatal Injury Pro Om. Total Fatal Injury Pr.Dm. Total Flight

Phase 01 OPeration Ace. h;c. Aa:. Acc. Ace. Acc. Ace. 1V;c. Acc. Ace. Ace. 1V;c. Phase No. Pct.

Standing 0 0 0 0 0 0 0 0 0 0 2 2
Standing-preflight 0 0 0 0 0 0 0 0 0 0 1 1
Standing-starting engine(s) 0 0 1 t 0 0 2 2 0 0 5 5
Standing-engine(s) operating 0 0 0 0 0 0 0 0 0 0 3 3
Slanding-engine(s) not operating 0 0 0 0 0 0 1 1 0 0 2 2
Standing-idling rotors 0 0 0 0 0 0 0 0 0 0 0 oStandina 13 1.ro%
Taxi '. 1 0 1· 2 0 0 0 0 1 0 4 5
Taxi- to takeoff 0 0 0 0 0 0 2 2 0 0 20 20
Taxi-from landing 0 0 1 1 0 0 0 0 1 0 12 13
Taxl-aerla' 0 0 0 0 0 0 0 0 0 0 0 oTaxl 3Il 3.00%
Takeoff 0 0 1 1 1 0 1 2 11 1 15 27
Takeoff-aborted 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff-ground run 0 1 3 4 1 0 3 4 2 4 38 4-4 Takeoff 71 5.60%
Takeoff-initia' dimb 4 0 7 11 8 3 16 27 57 16 88 161 Initial Climb 161 12.70%
Climb 1 0 0 1 2 0 1 3 9 4 7 20
CHmb-to cruise 4 0 1 5 2 0 0 2 20 3 13 36 Climb 56 4.42"-
Cruise 4 2 6 12 6 4 8 18 39 11 39 89
Cruise-norma' 12 5 7 24 3 0 5 8 64 14 71 149
Cruls.-holdina IIFAI 0 0 0 0 0 0 0 0 0 0 1 1 Cruise 239 18.85%
Descent 1 0 1 2 0 0 0 0 6 0 2 8
Descent·normal 2 0 4 6 1 0 0 1 4 2 13 19
Oescent-emergency 0 0 0 0 0 0 0 0 0 0 1 1
Oescent-uncontrolled 0 0 0 0 0 0 0 0 3 0 0 3 Descent 31 2.44%
Approach 3 0 5 8 3 0 1 4 21 2 19 42
Approach-VFR pattern-downwind 1 0 0 1 0 0 4 4 3 2 14 19
Approach-VFR pattern-base bJm 0 0 0 O. 0 0 0 0 3 1 0 4
Approach-VFR pallern·blse to IIna' 0 0 0 0 2 0 0 2 8 0 4 12
Approach-VFA pattern-Iinal approach 0 1 5 6 0 3 4 7 6 13 39 58
Approach-go-8IOund (VFR) 1 0 1 2 0 0 3 3 6 4 16 26
Approach-IAF to FAF/outer marker (IFR 0 0 0 0 0 1 0 1 8 3 0 11
Approach-FAF/outer marker to thresholli 1 1 1 3 0 0 3 3 11 7 15 33
Approach-circling (IFA) 1 1 1 3 1 0 0 1 9 2 .. 15
Appr08ch-mlssed lIDDrOach IIFR\ 2 1 1 4 1 0 1 2 8 3 5 16 IADoroac:tl 236 le.61%
Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0
landing 0 0 2 2 0 2 2 4 1 2 19 22
landing-lIar8ll0uchd0wn 0 0 14 14 1 0 12 13 3 1 112 116
Landino-ro. 0 0 7 7 I 0 25 26 2 2 158 162 Landino 300 23.66%
Maneuvering 8 0 2 10 6 0 0 6 41 3 9 53
Maneuvering-aerial application 0 0 0 0 0 0 0 0 2 0 0 2
Maneuvering-turn to reverse direction 1 0 0 I 1 1 0 2 6 2 1 9
Maneuvering-Iurn to landing area (emer. 0 0 0 0 0 0 0 0 0 0 0 0
Hover 0 0 0 0 0 0 0 0 0 0 0 o Meneuvarina 64 5.05%
Other 0 0 3 3 0 0 1 1 4 0 11 15
Unknown 1 0 1 2 2 1 0 3 9 1 4 14
Not reporled 1 0 4 5 4 1 5 10 12 2 16 30 Otherl?lNR 59 4.65%

Total: 49 12 80 141 46 16 100 162 380 105 783 1268 1268 100.00%



Teb"3.3
Genera' Avtatlon Acclden.. by Ph._ of Flight Operetlon

Turboprop, Fixed Wing
R.ferences 3.20 to 3.27

Turboprop, Fixed Wing 1986 1987 1988 1989 1990 1991

Fatal Injury Pd. Om Total Fatal Injury Pd. Om Total Fatal Injury Pd. Om Total Fatal Injury Pd. Om Total Fatal Injury 3d. Om Total Fatal Injury 3d. Om Total

Phase of Operation A!;c. A!;c. Ao;;. Ace. A!;c. /Icc. Ace. Ace. Ao;;. Ace. Ace. Ace. /Icc. Ao;;. Ace. Ace. Ace. Ace. Ace. Ace. Ace. Ace. A!;c. flee.

Standing 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0

Slanding·preftight 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Standing-starting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Standing-engine(s) operating 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

Standing-engine(sl not operating 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Standino-Idlino rotors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Taxi 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1

Taxi-to takeolf 0 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0

Taxi-from landing 0 0 0 0 0 0 1 1 0 0 a 0 1 0 a 1 a 0 a a 0 0 0 0

Taxi-aerial a 0 0 0 0 a a a a a a a a 0 0 a a a 0 a a 0 a 0

Takeoff a a 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0 a 0 0

Takeolf-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Takeolf-around run 0 0 1 1 0 1 1 2 0 0 0 0 0 0 3 3 1 a 2 3 0 0 0 0

Takeoff-initial dimb 1 0 2 3 0 1 0 1 2 0 1 3 3 1 a 4 1 2 2 5 1 1 0 2

Climb 0 0 0 0 1 0 0 1 0 0 a 0 2 0 a 2 a 0 a 0 0 0 0 0

Climb-to cruise a 0 2 2 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Cruise 1 0 2 3 0 0 0 0 0 0 0 0 1 1 1 3 0 0 3 3 1 0 1 2

Cruise·normal 0 0 1 1 0 0 0 0 0 0 0 0 1 0 1 2 1 a 3 4 f f 1 3

Crulse-holdina C1FRl 0 0 1 1 0 0 0 0 0 0 0 0 0 0 a 0 a 0 0 0 0 0 0 0

Descent 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 a 1 0 0 1 0 0 0 a
Descent-normal 1 1 1 3 1 0 0 1 1 0 1 2 0 0 0 0 0 0 1 1 0 0 1 1

Descent-emergency 0 0 a 0 a 0 0 0 0 0 0 0 0 0 0 a 0 a 0 0 0 0 a 0

Descent-uncontrolled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a a
Approach 0 1 1 2 0 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 1 a 0 1

Approach-VFR pattern-downwind 1 0 0 1 0 0 0 0 0 0 0 0 a 0 0 0 a 0 0 a 0 a 0 0

Approach-VFR pattern-base turn 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 0 a
Approach-VFR pattern-base to final 0 0 0 0 0 0 0 0 0 0 0 0 f 1 0 2 0 0 0 0 0 0 1 1

Approach-VFR pattern-final approach 1 0 1 2 0 0 1 1 0 0 1 1 1 0 0 1 3 0 1 4 0 0 0 0

Approach-go-around (VFR) 0 0 1 1 1 0 0 1 1 0 0 1 0 0 I 1 0 0 I 1 0 0 0 0

Approach-IAF to FAF/outer marker (IFA 1 0 0 1 1 0 0 1 1 0 0 1 2 0 0 2 1 1 0 2 1 0 0 1

Approach-FAF/outer marker to t1lreshol( 2 0 0 2 0 0 0 0 1 1 1 3 0 0 0 0 0 0 0 0 1 0 1 2

Approach-circling (IFR) 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 a 0 a 0

Approach-missed approach C1FRl 0 a 0 0 0 0 0 0 1 0 0 1 0 0 0 0 a 0 0 0 a a a 0

Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Landing 0 0 2 2 0 0 2 2 0 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0

Landing-flare/touchdown 0 0 1 1 0 0 3 3 a 0 1 I 0 0 1 1 0 a 2 2 a a 4 4

Landino-roll 0 0 1 1 0 2 2 4 0 0 2 2 0 0 5 5 1 0 2 3 0 0 4 4

Maneuvering 1 0 0 I I 0 0 I 0 0 0 0 0 0 I I 0 0 0 0 I 0 1 2

Maneuvering-aerial application 2 0 1 3 0 1 3 4 t a 3 4 1 0 2 3 1 1 0 2 3 0 5 8

Maneuvering-turn to reverse direction 0 0 1 1 1 0 0 1 0 a 0 0 a a a a 0 a 0 0 1 0 a 1

Maneuvering-turn to landing area (emer. a a 0 0 a 0 a 0 0 0 0 a 0 0 0 a 0 0 0 0 0 0 0 0

Hover 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0

Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0

Unknown 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 I 0 0 0 0

Not reported 0 0 0 0 1 0 0 1 0 0 0 0 0 0 a 0 1 a a 1 1 0 1 2

Total: t2 2 21 35 9 7 15 31 9 I 13 23 14 3 16 33 13 4 21 38 12 2 22 36
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TMI. 3.3 (Continued)
General Aviation Accld.nt. by Ph•• 0' Flight Operation

Turboprop, R.ed WIng
Re'erencee 3.20 to 3.27

Turboprop, Find WIng 1992 1993 TOTAL
Fatal Injury Pd. Om Total Fatal Injury Pro Om. Total Fatal Injury Pro Om. Total Flight

Phase 0' Ooeration Ace. Iv:c. Acx. Acx. Ace. Iv:c. Acx. Ace. Iv:c. Acx. !'ce. Ace. Phase No. Pel.

Standing 0 0 0 0 0 0 0 0 0 0 1 1
Standing-ptanigh\ 0 0 0 0 0 0 0 0 0 0 0 0
Standing·,'arting englne(s) 0 0 0 0 0 0 0 0 0 0 0 0
Standing·englne(s) operating 0 0 1 1 0 0 2 2 0 0 5 5
Standing·englne(s) nol operating 0 0 0 0 0 0 0 0 0 1 0 1
Standlna·ldlino rotDrs 0 0 0 0 0 0 0 0 0 0 0 o Standing 7 2.34%
Taxi 1 0 0 1 .0 0 2 2 2 0 4 6
Taxl·lo takeoff 0 0 0 0 0 0 2 2 0 0 5 5
Taxi-from landing 0 0 1 1 0 0 0 0 1 0 2 3
T8Jl1-aerI81 0 0 0 0 0 0 0 0 0 0 0 o TlIld 14 4.68%
Takeoff 0 0 1 1 0 1 0 1 1 1 2 ..
Takeoff-aborted 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff·around run 0 0 3 3 0 0 1 1 1 1 11 13 Takeoff 17 5.69%
Takeoff-initial dimb 5 1 2 8 0 0 3 3 13 6 10 29 Inilial CNmb 29 9.70%
Climb 2 0 0 2 0 0 0 0 5 0 0 5
Climb-to crulsa 2 0 1 3 2 0 0 2 5 0 3 8 Climb 13 4.35%
Cruise 1 0 2 3 1 0 3 .. 5 1 12 18
Crulse-nonnal 1 0 3 .. 2 0 3 5 6 1 12 19
Cruis.holdlna flFA} 0 0 0 0 0 0 0 0 0 0 1 1 Cruise 38 12.71%
Descent 1 0 0 1 0 0 0 0 3 1 0 ..
Descent-normal 0 0 0 0 0 0 1 1 3 1 5 9
Descenl-emergency 0 0 0 0 0 0 0 0 0 0 0 0
Descent-oocontrolled 0 1 0 1 0 0 0 0 0 1 0 1 o.ecent 14 4.68%
Approach 0 0 0 0 0 0 0 0 2 1 2 5
Approach-VFR panern-downwlnd 0 0 0 0 1 0 0 1 2 0 0 2
Approach-VFR panern-base turn 0 0 0 0 1 0 0 1 1 0 0 1
Approach-VFR panern-baseto final 0 0 0 0 0 0 0 0 1 1 1 3
Approach-VFR panern-final approach 1 0 2 3 0 0 1 , 6 0 7 13
Appr08ch·go-around (VFA) 0 0 1 1 0 0 0 0 2 0 4 6
Approach-IAF to FAF/outer marker (IFR 1 0 1 2 0 0 0 0 8 , 1 fO
Approach-FAF/outer marker 10 threshold 2 0 0 2 0 0 0 0 6 f 2 9
Approach-circling (IFA) 0 0 0 0 0 0 1 1 1 0 1 2
Aooroach-missed lKlllfOach "FAl 0 0 0 0 0 0 0 0 1 0 0 1 IAooroac:h 52 17.39%
landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0
Landing 0 0 0 0 0 0 0 0 0 0 6 6
Landlng-flar&'louchdown 1 0 5 6 1 0 2 3 2 0 19 21
Landino-ron 0 0 2 2 0 1 2 3 1 3 20 24 Landing 51 17.06%
Maneuvllfing 1 0 3 .. 3 0 2 5 7 0 7 14
Maneuvering-aerial application 0 2 2 .. 3 0 4 7 11 .. 20 35
Maneuvering-tum to reverse direction 0 0 0 0 0 1 0 1 2 1 1 ..
Maneuverlng·turn to landing areB (emer. 0 0 1 1 0 0 0 0 0 0 1 1

Hover 0 0 0 0 0 0 0 0 0 0 0 o Maneuvering 54 18.06%

Other 0 0 0 0 1 0 0 1 f 0 1 2
Unknown 0 0 0 0 0 0 0 0 1 0 1 2
Not reportod 1 0 0 1 1 0 0 1 5 0 1 6 Otherl?fNR 10 3.34%

Tolal: 20 .. 31 55 16 3 29 48 lOS 26 168 299 299 100.00%



Table 3.4
Gene,.1 Ivlatlon Acelden.. by Phele of Flight Operation

TUrboJet, FI••d Wing
Ret-renee. 3.20 to 3.27

Turbojet, FI.ed Wing 1986 1987 1988 198' 1990 1991
Falal Injury Pd. Om Tolal Falal Injury Pd. Om Total Falal Injury Pd. Om Total Falal Injury Pd. Om Total Fat.. Injury 3d. Om Tolal Fatal Injury :)d. Om Tolal

Phase 01 Operation kc. kc. Acx. kc. kc. kc. kc. kc. kc. kc. kc. AIx. kc. kc. AIx. AIx. Aa;. Iv:;c. Iv:;c. Aa;. Are. Iv:;c. Iv:;c. kc.

Slanding 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Slanding·prenight 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Slanding·angine/5) operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing·engine/s) not operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing·idling rotors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxi·to lak8011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TaxI·from IBrlding 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
Taxi-aerial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeofl 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1 0 0 1
Takeoll-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tak80II-ground run 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0
Takeoll-initial dimb 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0
Climb 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
Climb-to au;se 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 f f f 3 1 0 0 f
Cruise 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cruise-normal 1 0 0 1 1 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
Crulse-holdino IIFAl 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Descenl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent-normal 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent-emergency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent-uncontrolled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR panern-downwlnd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR panern-base turn 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR panern-base to final 0 0 0 0 1 0 0 1 1 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0
Approach-VFR panern-linal approach 0 0 f 1 1 1 0 2 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0
Approach-go-llround (VFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-IAF to FAF/outer mllrker (IFA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach·FAF/oular marker to thresholc 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 2 0 0 2 0 0 0 0
Approach·circling (tFA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ADoroach-missed aooroach IIFAl 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
Landing·aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landing 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landing-Ilaref\ouchdown 0 0 3 3 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0
Landing·roR 0 0 3 3 0 0 1 1 0 0 3 3 0 0 2 2 0 0 2 2 0 0 1 f
Maneuvering 0 0 0 0 2 0 0 2 t 0 0 1 0 0 0 0 3 0 0 3 f 0 f 2
Maneuvering-aerial application 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 f 0 1
Maneuvering·turn to reverse direction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering-turn to landing area (emer. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hover 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
Not reported 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 f 0 0 f

TOlal: 3 1 10 14 6 1 3 10 4 0 3 7 2 0 7 9 10 1 7 18 7 1 2 10
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TlIbIe 3.4 (Continued)
Gene...1Avletlon Acc:lclente by~e 0' Aight Operetlon

Turbojet, Axed Wing
Reference. 3.20 to 3.27

Turbojel, Fixed Wing 1992 1993 TOTAL
Fatal Injury Pd. Om Total Fatal Injury Pr. Om Total Fatal Injury Pr.Dm. Total Flight

Phase of Operation Ace. kc. Acc. Iv:c. Iv:c. kc. Ace. Acc. kc. Iv:c. Acc. Acc. Phase No. Pcl.

Standing 0 0 0 0 0 0 a 0 0 0 0 0
Standing-ptenight a a 0 0 0 0 0 0 0 0 0 0
Standing-starting engine(s) a 0 0 0 0 0 0 0 0 0 0 0
Standing·englne(s) operating 0 0 0 0 0 0 0 0 0 0 0 0
Slanding·engine(s) not operating 0 0 0 0 0 0 0 0 0 0 0 0
Standina·ldlina rotors 0 0 0 0 0 0 0 0 0 0 0 oStandina 0 0.00%
Taxi 0 0 0 0 0 a 0 0 0 0 0 0
Taxi-to takeoff 0 0 0 a 0 a 0 0 0 a a a
Taxi-from landing a 0 a 0 0 a 0 0 0 0 2 2
Taxl,ae.[illl. a 0 0 0 a a a 0 a 0 a OTaxl 2 2.27%
Takeoff 1 a 0 1 0 0 1 1 4 0 1 5
Takeoff-aborted 0 0 0 0 0 0 a 0 0 0 a a
Takeoff-around run 0 1 0 1 0 0 0 a 1 1 2 4 Takeoff 9 10.23%
Takeoff-initial dimb 0 0 0 a 0 a 1 1 3 0 1 4 Initia' Climb 4 4.55%
Climb 0 a 0 0 0 0 a 0 1 0 0 1
Climb-to cruise a 0 a a 0 0 0 0 3 1 1 5 Climb 6 6.82%
Cruise 0 a 0 0 0 0 a a 0 a 1 t
Cruise·normal 0 a 0 a a a 1 1 2 0 2 4
Cruise·hoIdina lIFAl 0 a 0 0 0 0 0 0 1 0 0 t Cruise 6 6.82%
D9SC9rIt a 0 0 0 0 0 0 0 0 0 0 a
Descent·normal 0 0 0 0 0 0 0 0 0 1 0 1
Descent-emergency a 0 0 0 0 0 0 0 0 0 0 0
Descent·uncontrolled 0 0 0 0 0 0 0 0 0 0 0 o Descent 1 1.14%
Approach 1 0 1 2 1 0 0 1 2 0 1 3
Approach-VFA paUarn-downwlnd a 0 a a 0 a 0 0 a 0 0 0
Approach·VFA pattern·base turn a 0 0 0 0 0 0 0 0 0 a a
Approach·VFA paUarn-base to final a 0 0 0 0 a a 0 2 0 1 3
Approach-VFA paltern·ftnalapproach a 0 0 0 0 a 0 0 1 1 3 5
Approach-go-around (VFA) a 0 0 a 0 0 a 0 0 0 0 0
APPr0ach·lAF to FAF/outar mlllker (IFR 0 0 0 0 0 0 0 0 0 0 0 0
Approech-FAF/outer mlfker 10 thrasholc 0 0 0 0 0 0 0 0 4 0 0 4
Approach·circling (IFA) 0 0 0 0 0 0 0 0 0 0 0 0
ADDroacll-missed apProach lIFAl 0 0 0 0 0 0 0 0 1 0 1 2 Aoomach 17 19.32%
landing·aborted 0 0 0 0 0 0 0 0 0 0 0 0
landing 0 0 0 0 0 0 0 0 1 0 0 1
landing-f1areltouchdown 0 0 0 0 0 0 0 0 0 0 5 5
landino-roll 0 0 4 4 0 0 2 2 0 0 18 18 Landino 24 27.27%
Maneuvering t 0 0 1 2 0 0 2 10 0 1 11
Maneuvering·aerial application 0 0 0 0 0 0 0 0 0 1 0 1
Maneuvering·turn to reverse direction a a 0 0 0 a 0 0 0 0 0 0
Maneuvering·turn to landing area (emar. a 0 0 0 0 a 0 a 0 0 0 0
Hover a a 0 0 0 0 0 0 0 0 0 oManeuverina 12 13.64%
Olher a a 0 0 0 a 0 0 0 0 2 2
Unknown a a 0 0 0 0 a 0 1 0 0 1
Not reported 0 0 2 2 a 0 1 1 1 0 3 4 O1l1erl?lNR 7 7.95%

Tola/: 3 I 7 11 3 0 6 9 38 5 45 BB 88 100.00%



Table 3.5
Genel'lll AvIIltlon Accident. by Pheee 0' Flight Operetlon

Tot", Fixed Wing Alreralt
Rehuenc:es 3.20 10 3.27

TOlal, Fixed Wing Alreraft 1986 1987 1988 1989 1990 1991
Fatal Injury Pd. Om Tolal Fata. Injury Pd. Om Tolal Falal Injury Pd. Om Tolal Fatal Injury Pd. Om Total Fatal Injury ;)d. om Total Falal Injury 3d. Om Tolal

Phase 01 Ooeration Are. Are. Aa:.. N:c. Are. N:c. Arr.. Are. N:c. hx. N:c. N:c. hx. Arr.. Arr.. hx. hx. Arr.. Are. Arr.. Arr.. Arr.. Are. Arr..

Slanding 0 0 1 1 0 0 0 0 0 0 3 3 0 0 1 1 0 1 0 1 0 0 2 2
Standing-prefllghl 1 0 0 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1 3
Standing-starting engine(s) 0 5 17 22 1 2 17 20 0 3 15 18 0 0 13 13 0 1 7 8 0 2 5 7
Slanding-engine(s) operaling 1 0 5 6 2 2 9 13 1 1 6 8 , 4 9 14 0 1 6 7 2 1 '0 13
Sianding-engine(s) not operating 0 0 0 0 0 1 1 2 Ci 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
Standina-ldlir1c rolOrs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxi 1 0 13 14 0 0 5 5 1 0 6 7 0 0 5 5 2 0 9 11 0 1 5 6
Taxi-to takeoff 0 0 21 21 0 0 32 32 0 1 24 25 0 0 22 22 0 0 26 26 0 0 16 '6
Taxi-Irom landing 0 1 18 19 0 0 28 28 1 0 30 31 1 0 26 27 0 0 19 19 0 2 16 18
Taxi-aerial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
Takeoff 8 5 24 37 2 6 18 26 5 5 20 30 4 3 2' 28 8 8 22 38 12 4 25 4'
Takeoff-aborted 0 0 0 0 0 0 0 0 0 1 15 16 0 0 0 0 0 0 0 0 0 0 0 0
Takeolt-around run 4 6 107 117 2 9 109 120 1 2 77 80 2 1 n 80 5 3 73 81 1 7 81 89
Takeoff·initial dimb 68 54 217 339 48 67 209 324 66 64 175 305 61 51 194 306 61 60 173 294 49 57 179 285
Climb 12 6 19 37 5 4 12 21 5 3 14 22 9 2 7 18 7 5 8 20 15 10 19 44
Climb-to cruise 21 5 26 52 14 8 29 51 25 4 25 54 It 2 14 27 13 7 14 34 13 4 22 39
Cruise 34 15 105 154 33 8 78 119 41 16 88 t45 48 17 95 160 38 16 79 133 50 22 105 177
Cruise-norma' 44 35 '58 237 59 18 145 222 59 27 150 236 60 17 135 2'2 34 13 129 176 34 23 110 167
Crulse-holdina lIFAl 0 0 1 1 0 0 0 0 1 0 3 4 0 0 1 1 0 0 0 0 0 0 1 1
Descent 12 0 9 21 4 1 4 9 9 1 7 17 9 1 5 15 5 1 8 14 3 5 6 '4
Descent-normal 10 7 25 42 8 6 30 44 5 1 38 44 5 2 19 26 9 5 21 35 4 5 23 32
Descent-emergency 2 2 .. 8 0 0 5 5 1 0 1 2 0 0 2 2 0 0 1 1 2 1 2 5
Descenl-unoontrolled 3 1 1 5 .. 0 2 6 0 1 0 1 1 0 2 3 2 0 2 .. 3 0 2 5
Approech 11 6 20 37 6 6 22 34 11 6 21 38 15 7 33 55 13 3 15 3' 13 1 21 35
Approach- VFA pattern-downwind 5 2 16 23 9 4 11 24 3 4 12 19 6 2 8 16 12 2 16 30 5 4 11 20
Approach-VFR pattern-base \Urn 5 0 5 10 1 3 3 7 3 2 5 10 3 1 4 8 5 1 9 15 3 1 3 7
Approach·VFA pattern-base to final 9 2 7 18 9 1 7 17 5 2 7 14 10 5 6 21 6 3 12 21 8 2 13 23
Approach- VFA pattern-final approach 13 30 84 127 11 17 87 115 8 23 72 103 14 16 79 109 21 9 88 118 15 9 62 86
Approach-go-around (VFA) 4 9 46 59 6 11 32 49 8 7 39 54 4 5 29 38 7 8 26 41 7 8 36 51
Approach-IAF to FAFfouler marker (IFA 3 3 1 7 5 0 0 5 8 1 2 11 8 1 0 9 5 1 2 8 5 1 1 7
Approach-FAFfouler marker to thresholC 18 6 8 32 7 4 5 16 7 5 5 17 4 0 4 8 9 1 8 16 6 3 6 15
Approach-circling ('FA) 2 0 2 4 3 0 0 3 3 1 2 6 0 0 1 1 1 0 0 1 1 2 0 3
Approach-missed approach (IFA) 2 2 4 8 4 0 1 5 5 0 2 7 1 0 0 1 4 0 1 5 3 1 1 5
landing-aborted 0 0 0 0 0 0 0 0 3 4 18 25 0 0 0 0 0 0 0 0 0 0 0 0
Landing 4 7 40 51 4 3 34 41 0 1 39 40 2 2 40 44 1 2 22 25 1 3 12 16
Landlng·ltarWloudldown 3 9 210 222 2 9 223 234 2 5 166 173 3 8 161 172 3 II 153 '62 0 2 159 161
landino-ron 7 6 290 303 0 11 309 320 1 9 262 272 2 7 242 251 2 II 257 265 1 0 233 234
Maneuvering 95 30 55 180 119 20 49 188 104 21 56 181 69 23 61 153 9f '3 43 147 91 27 56 174
Maneuvering-aerial application 8 8 42 58 9 11 45 65 6 14 42 62 18 7 39 64 11 6 42 59 11 10 46 67
Maneuvering-\Urn to reverse direction 10 2 19 31 5 8 8 21 10 2 9 21 7 2 0 9 11 .. 9 24 9 3 9 21
Maneuvering·turn to landing area (emer. 0 0 2 2 1 0 0 1 0 0 7 7 0 0 1 1 2 0 0 2 1 0 1 2
Hover 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 3 0 3 6 4 1 21 26 0 0 1 1 4 6 56 66 II 5 55 66 9 3 41 53
Unknown 13 2 1 16 13 1 3 17

"
1 2 14 17 0 2 19 18 0 3 21 12 0 1 13

Not reported 1 0 1 2 7 0 2 9 2 0 4 6 1 0 0 1 6 1 10 17 9 0 9 18

Total: 437 266 1627 2330 407 243 1595 2245 421 238 1471 2130 400 192 1415 2007 418 192 1367 1977 399 225 1351 1975
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TlIbl. 3_5 (ContlnlHld)
G_,..I Avlatlon Accidents by Ph... of Flight Operation

Tot", Filled Wing Aircraft
Refentncea 3.20 to 3.27

Total, Filled Wing Aircraft 1992 1993 TOTAL
Fatal Injury Pd. Om Total Fatal Injury Pd. Om Total Fatal Injury Pro Om. Total Flight

Phase 01 ODeration Acx. Ace. Aa;. Aex;. Aa;. fvx. Aa;. /v:;t;. /v:;t;. Aex;. fvx. Ax:£. Phase No. Pct.

Standing 0 0 0 0 0 1 1 2 0 2 8 10
Standing-prellight 0 1 0 1 0 0 0 0 2 3 2 7
Standing-starting engine(s) 0 1 4 5 1 0 10 11 2 14 88 104
Standing-englne(s) operating 2 0 2 4 3 3 4 10 12 12 51 75
Standlng-englne(s) not operating 0 0 0 0 0 0 1 1 0 1 3 4
Standlna-Idlina rotors 0 0 0 0 0 0 0 0 0 0 0 oStandina 200 1.22%
Taxi 2 0 5 7 0 0 8 8 6 1 56 63
TaxI-to takeoff 0 2 15 17 0 1 21 22 0 4 177 181
TaxI-from landing 0 1 15 16 0 1 14 15 2 5 166 173
TaxI-aerial 0 0 0 0 0 0 0 0 0 0 1 1 Taxi 418 2.55%
Takeoff 5 2 13 20 5 3 15 23 49 36 158 243
Takeoff-8borted 0 0 0 0 0 0 0 0 0 1 15 16
Takeoff-around run 0 6 73 79 3 0 74 n 18 34 671 723 Takeoff 982 8.00%
Takeoff-initial dimb 55 47 162 264 48 47 167 262 456 447 1476 2379 Initial Climb 2379 14.54%
Climb 8 1 14 23 10 3 18 31 71 34 111 216
Climb-to cruise 10 3 18 31 9 5 14 28 116 38 162 316 Climb 532 3.25"
Cruise 44 15 81 140 46 25 108 179 334 134 1'39 1207
Cruise-normal 48 16 115 179 32 10 98 140 370 159 1040 1569
Cruls8'hotdina lIFAI 0 0 0 0 0 0 0 0 1 0 6 7 Cruise 2783 17.01%
Descent 6 2 3 11 10 0 6 16 58 11 48 117
Descent-normal 12 2 28 42 4 0 25 29 57 28 209 294
Descent-emergency 1 0 2 3 1 1 3 5 7 4 20 31
Descent-uncontrolled 1 3 2 6 0 1 2 3 14 6 13 33 Descent 475 2.90%
Approach 13 7 11 31 10 2 16 28 92 38 159 289
Approach-VFA pattern-downwind 3 1 14 18 3 3 8 14 46 22 96 164
Approach-VFA pattern-bUe turn 2 1 6 9 4 2 3 9 26 11 38 75
Approach-VFA patlern-baselO IInal 6 3 6 15 7 0 10 17 60 18 68 146
Approach-VFA pattern-final approach 13 12 68 93 10 12 68 90 105 128 608 841
Approach-go-around (VFA) 7 3 25 35 3 6 37 46 46 57 270 373
Approach-IAF to FAF/outer marker (IFA 4 0 2 6 1 1 1 3 39 8 9 56
Approach·FAF/outer marker to thresholc 10 2 5 17 4 2 7 13 65 23 46 134
Approach-circling (IFA) 1 1 1 3 3 0 1 4 14 4 7 25
ADoroach·missed aooroach IlFAl 4 1 2 7 1 2 1 4 24 6 12 42 IAoDroach 2145 13.11%
landing-aborted 0 0 0 0 0 0 0 0 3 4 18 25
Landing 3 2 34 39 0 5 33 38 15 25 254 294
landing-f1ar&'louchdown 3 7 158 168 4 3 137 144 20 49 1367 1436
Landino-roll 3 4 222 229 2 6 238 246 18 49 2053 2120 LlII'Idlna 3875 23.68%
Maneuvering 90 18 49 157 105 25 43 173 764 ln 412 1353
Maneuvering-aerial application 6 10 36 52 11 7 31 49 80 73 323 476
Maneuvering-turn to reverse direction 10 5 9 24 4 5 7 16 66 31 70 167
Maneuvering-tum to landing area (emer. 1 1 1 3 0 0 1 1 5 1 13 19
Hover 0 0 0 0 0 0 0 0 0 0 0 o Maneuverina 2015 12.32%
Other 10 5 42 57 3 3 43 49 39 23 262 324
Unknown 14 0 7 21 14 3 1 18 112 7 20 139
Not reported 6 0 13 19 9 3 11 23 41 4 50 95 Other1?INA 558 3.41%

Total: 403 185 1263 1851 370 191 1286 1847 3255 1732 11375 16362 16362 100.00%



Table 3.8
G.n....1Aviation Accklan.. by Ph•• of Flight Oper.tlon

R.clprocatfng Engln., Rotary Wing
R."'...nces 3.20 to 3.27

R.clprocatlng Engln., Rot., WIng 1986 1987 1988 1989 1990 1991
Fatal Injury Pd. Om Total Falal Injury Pd. Om Total Fatal Injury Pd. Om Tolal Fatal Injury Pd. Om Total Fatal Injury :)d. Om Total Fatal Injury :)d. Om Total

Phase of Ooeration Ace. Ace. Arx. Ace. Ace. Ace. Ace. Ace. Ace. kc. Ace. Ace. Ace. Ace. Ace. Ace. Atx. Ace. Ace. kc. Ace. Ace. Ace. kc.

Standing 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standlng-prenight 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standlng-angine(s) operating 0 0 2 2 0 0 1 1 0 0 1 1 1 3 0 4 0 1 0 1 0 0 0 0

Standing-angine(s) not operating 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Slandinll-idllno rotors 1 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 1 1 2 4 0 0 1 1
Taxi 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0

Taxi· to takeoff 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
Taxi·from landing 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Taxi·aerlal 0 0 1 1 0 0 2 2 0 0 5 5 0 1 3 4 0 0 1 1 0 0 1 1
Takeoff 1 1 0 2 0 2 2 4 1 1 7 9 0 0 5 5 0 1 7 8 2 2 4 8
Takeoff-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Takeoff-around run 0 0 0 0 0 1 3 4 0 0 0 0 0 1 1 2 0 0 0 0 1 0 0 1
Takeoff-initial dimb 1 0 8 9 1 1 9 11 5 4 10 19 0 4 8 12 2 1 10 13 5 0 7 12

Climb 0 0 1 1 1 0 0 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 1 1

Climb-to cruise 0 0 0 0 0 0 0 0 1 1 1 3 0 0 1 1 0 0 0 0 0 1 1 2

Cruise 3 4 6 13 3 2 3 8 2 0 1 3 2 2 8 12 4 2 8 14 3 0 4 7

Cruise-normal 0 0 13 13 3 1 9 13 2 1 9 12 1 2 9 12 1 2 13 16 2 0 5 7

Cruise-holdina f1FAl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Descent 1 1 1 3 0 0 2 2 0 0 1 1 0 0 1 1 0 0 2 2 0 0 2 2

Descant-normal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 1

Descent-emergency 0 0 3 3 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0

Descent-uncontrolled 0 0 0 0 1 0 1 2 0 0 0 0 0 0 0 0 0 1 1 2 1 0 0 1

Approach 1 1 1 3 0 0 1 1 0 1 1 2 0 0 1 1 0 0 1 1 1 2 2 5

Approach-VFA pattern-downwind 1 1 0 2 0 0 0 0 1 0 1 2 0 0 1 1 0 0 1 1 0 0 1 1

Approach-VFA pattern-base hJrn 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Approach-VFA pattern-base to final 0 0 1 1 1 0 1 2 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 2

Approach·VFA pattern-final approllCh 1 0 3 4 1 1 3 5 0 1 2 3 0 1 1 2 0 1 4 5 1 0 1 2

Approach-go-around (VFA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 2 2 0 0 0 0

Approach-IAF to FAF/outer marker (IFA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Approach·FAF/outer marker to thresholc 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Approach-circling (IFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Aooroach-missed 8I>DrollCh f1FAl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Landing 0 0 3 3 0 0 5 5 0 0 3 3 0 0 3 3 0 0 5 5 0 0 5 5
Landing·f1are/touchdown 0 0 7 7 0 0 15 15 0 2 8 10 0 1 8 9 1 0 9 10 0 0 15 15

Landino-roll 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0

Maneuvering 7 1 6 14 2 0 5 7 1 1 3 5 7 3 5 15 5 0 10 15 2 2 11 15

Maneuvering-aerial application 2 3 13 18 0 3 10 13 1 0 14 15 2 3 4 9 1 2 10 13 0 1 14 15
Maneuvering-turn to reverse direction 0 2 0 2 1 0 2 3 0 0 5 5 1 1 3 5 0 1 1 2 0 0 4 4
Maneuvering-turn to landing area (erner. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hover 0 2 12 14 1 1 10 12 0 0 12 12 0 1 17 18 1 1 11 13 0 2 12 14

Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0

Unknown 0 0 0 0 1 0 0 1 2 0 0 2 0 0 0 0 0 0 0 0 1 1 0 2

Not reported 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1

Total: 21 16 81 118 16 13 85 114 16 13 87 116 14 23 83 120 16 14 104 134 19 13 93 125
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TIIIII. 3.8 (Continued)
Gene,., A.tlon Acelden" by Ph••0' Right 0per8llon

Reclproc.tlng Engine, RoWy Wing
R.,.,.nc:.. 3.20 '0 3.27

Rec:lproe8llng Engine, RoWy Wing 1992 1m TOTAL
Fatal Injury Pd. Om Total Fatal Injury Pr. Om Total Fatal Injury Pro Om. Total Flight

Phase 01 Operation AIx. kc. Aoc. AIx. AJ;c. kc. AJ;c. AJ;c. kc. AIx. kc. AJ;c. Phase No. Pct.

Standing 0 0 0 0 0 0 0 0 1 0 0 1
Stending·preftight 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0
Standing·engine(s) operating 0 1 0 1 0 0 0 0 1 5 4 10
Stending·englne(s) not operating 0 0 0 0 0 0 0 0 0 1 0 1
Standing-Idling rotors 0 0 0 0 1 0 0 1 3 1 4 8 Standina 20 2.11'"
Taxi 0 0 1 1 0 0 0 0 0 0 2 2
Taxl-ID takeoff 0 0 0 0 0 0 0 0 0 0 1 1
TaxI-From landing 0 0 0 0 0 0 0 0 1 0 0 1
Taxi-aerial 0 0 5 5 0 1 2 3 0 2 20 22 Taxi 26 2.74'"
Takeoff 0 1 6 7 0 1 3 4 4 9 34 47
Takeoff· aborted 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff-ground run 0 0 2 2 0 0 0 0 1 2 6 9 Takeoff 56 5.90%
Takeoff-initial dimb 2 0 5 7 3 2 8 13 19 12 65 96 InitialCfimb 96 10.12"-
Climb 1 0 0 1 0 0 2 2 2 1 5 8
Climb-to cruise 0 2 0 2 0 0 0 0 1 4 3 8 Climb 16 1.69%
Cruise 7 1 10 18 4 1 6 11 28 12 46 86
Cruise-normel 5 1 5 11 3 0 4 7 17 7 67 91
Cruise-holdina {IFAI 0 0 0 0 0 0 0 0 0 0 0 o Cruise ln 18.65'"
Descent 0 0 5 5 1 0 0 1 2 1 14 17
Descen'-normal 0 0 0 0 0 0 1 1 0 1 2 3
Descen,-emergency 0 0 0 0 0 0 0 0 0 0 6 6
Descen'-unexlntrolled 0 0 1 1 0 0 2 2 2 1 5 8 OellC8l1t 34 ·-3.58%
Approach 0 0 1 1 1 1 2 4 3 5 10 18
Approach-VFA pattern-downwind 1 0 1 2 1 0 0 1 4 1 5 10
Approach-VFA pattern-base tum 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFA pattern-base to final 0 0 1 1 0 0 1 1 1 1 6 8
Approach-VFA pattern-final approach 1 0 5 6 0 0 2 2 4 4 21 29
Approach-go-around (VFA) 0 0 0 0 1 0 1 2 1 0 4 5
Approach-IAF ID FAF/outer mllrkef (IFA 0 0 0 0 0 0 0 0 0 0 0 0
Approach-FAF/outer merker 10 lhreshol~ 0 0 0 0 0 0 0 0 0 0 0 0
Approach-clrding (IFAI 0 0 0 0 0 0 0 0 0 0 0 0
Aoofoach-mis,ed 8Dllfoach (IFRl 0 0 0 0 0 0 0 0 0 0 0 OIADorOKh 70 7.38%
Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0
Landing 1 0 3 4 0 0 .. 4 1 0 31 32
Landing-Ilara'touchdown 0 0 15 15 1 1 10 12 2 4 87 93
Landino-roll 0 0 1 1 0 0 0 0 0 0 3 3 Lendino 128 13.49"-
Maneuvering 3 2 8 13 1 1 5 7 28 10 53 91
Maneuvering-aerial epplication 0 0 5 5 1 0 11 12 7 12 81 100
Maneuvering-tum to reverse direction 0 0 3 3 0 0 2 2 2 4 20 26
Maneuvering-turn ID landing area (emer. 0 0 0 0 0 0 0 0 0 0 0 0
Hover 1 1 5 7 1 0 8 9 4 8 87 99 Maneuverina 316 33.30%
Other 0 0 0 0 0 0 1 1 0 0 2 2
Unknown 0 0 0 0 0 0 0 0 4 1 0 5
Nol reportlld 0 0 1 1 0 0 0 0 0 0 3 3 Olherl?lNA 10 1.05'"

Total: 22 9 89 120 19 8 75 102 143 109 697 949 949 100.00%



rlble3.7Gene,., Avlltlon Acclden.. by Phele of FlIght Opef81lon
Turbine Engine. Rotery Wing

Reference. 3.20 to 3.27

Turbine Engine, Rotery Wing 19. 1987 1988 198t 1190 1991
Fatal Injury Pd. Om Total Fa.al Injury Pd. Om Total Fa.al Injury Pd. Om Total Fatal Injury Pd. Om Tolal Fatal InJury "d. Om Toll' Fltal Injury 3d. Om Tolal

Phase 01 Operation Ace. Ace. Ac.:. Ace. Ace. Ac.:. Acr:.. Acr:.. Ace. Ace. Ace. Ace. lice. Aa:.. Acr:.. Ace. lice. AI:x:. AI:x:. Icc. Ac.:. At:£. Ace. lice.

Standing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0
Standing·preftight 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.'Standing-englne(s) operating 0 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1
Standing-engina(s) not operlting 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-idling rolors 0 0 1 1 0 0 0 0 0 1 0 1 0 0 2 2 0 1 0 1 0 0 0 0
T8Jli 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T8Jli-to takeoll 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T8Jli-lrom landing 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
T8Jli-lllrial 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 1 1
Takooll 0 2 3 5 1 1 1 3 0 1 5 6 0 0 3 3 2 1 1 ~ 0 0 0 0
Takooll-abor1ed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoll-ground run 1 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takooll-Initial dimb 0 ~ 7 11 1 2 2 5 0 1 2 3 2 ~ 0 6 2 0 2 ~ 3 1 1 5
Climb 0 0 0 0 1 0 0 1 0 0 1 1 0 0 2 2 0 0 0 0 0 0 1 1
Climb-to aufse 0 0 1 1 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 1 0 0 0 0
Cruise ~ 0 ~ 8 2 1 3 6 1 2 2 5 5 2 ~ 11 2 1 B 11 2 1 7 10
Crulse·normal 3 2 7 12 2 0 ~ 6 2 3 5 10 0 1 2 3 0 0 3 3 1 0 1 2
Crulse·holding (IFA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
Descent 1 0 1 2 0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0
Descent-normel 0 0 2 2 0 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0
Descent-emergency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
oeeclnt-unamtrolled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach 0 0 2 2 0 0 0 0 0 0 2 2 1 0 2 3 0 1 0 1 2 0 0 2
Approach-VFR panern-downwlnd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
Approlch·VFR panern-base turn 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Approlch·VFR panern-base to final 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach·VFR panarn-linal approach 0 0 1 1 0 1 3 4 0 1 1 2 1 0 2 3 0 0 2 2 0 1 1 2
Approach·go·around (VFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach·IAF to FAF/outer marker (IFA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Appr08ch-FAF/outer marker 10 Ih,esholc 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach·circling (IFA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-missed approach (IFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landing-aborted 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Landing 0 0 1 1 0 0 2 2 0 0 1 1 0 0 1 1 0 0 .. .. 0 0 1 1
Landing-hlr&'1ouchdown 0 0 2 2 0 0 5 5 0 0 7 7 0 0 ~ ~ 0 0 .. ~ 0 0 6 6
Landlno-roR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering 5 1 3 9 1 2 6 9 1 0 1 2 3 1 5 9 0 1 8 9 1 1 1 3
Maneuvering-aerial application 0 0 1 1 0 0 1 1 0 0 2 2 1 0 ~ 5 1 1 1 3 0 0 2 2
Maneuvering-lurn to reverse direction 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0
Maneuvering-turn to landing lrea (erner. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HaVill 4 1 B 13 1 1 9 11 0 7 6 13 1 3 6 10 2 3 .. 9 1 0 2 3
Othlll 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1
Unknown 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Not reported 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0

Total: 18 10 45 73 9 8 40 57 5 16 43 64 16 11 39 66 9 11 ~2 62 10 5 26 "I
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Tllble 3.7 (Continued)
General Avl.tlon Aceldents by Ph.e of Flight Oper.tlon

Turbine Engine, Rol.ry Wing
Reterences 3.20 to 3.27

Turbine EngIne, Rotery Wing 1992 1993 TOTAL
Fatal Injury Pd. Dm Total Fatal Injury Pro Dm Tolal Fatal Injury Pro Dm. Total Flight

Phase 01 Operation Ace. Iv:t;. Acx. Acx. Iv:t;. Ace. Acx. Iv:t;. Iv:t;. Iv:t;. Iv:t;. Phase No. Pct.

Standing 0 0 0 0 0 0 0 0 0 1 0 1
Standing-preflight 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting englne(s) 0 0 0 0 0 0 0 0 0 0 0 0
Standing-engine(s) operating 0 0 1 1 0 1 0 1 0 2 3 5
Standing-englne(s) not operating 0 0 0 0 0 0 0 0 0 0 0 0
Standinll-Idlinll rotors 0 0 0 0 0 0 2 2 0 2 5 7 Standinll 13 2.70%'
Taxi 0 0 0 0 0 0 0 0 0 0 0 0
Taxi-to takeoff 0 0 0 0 0 0 0 0 0 0 0 0
TaxI-from landing 0 0 0 0 0 0 1 1 0 0 2 2
TaxI-aerial 1 0 0 1 0 0 2 2 1 0 6 7 Taxi 9 1.87%'
Takeoff 0 0 0 0 0 0 0 0 3 5 13 21
Takeoff-aborted 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff-around run 0 0 0 0 0 0 0 0 1 0 1 2 Takeoff 23 4.n%'
Takeoff-inilial dimb 0 0 2 2 2 0 3 5 10 12 19 41 Initial Climb 41 8.51 %,

Climb 0 0 0 0 0 0 0 0 1 0 4 5
Climb-to cruise 0 0 0 0 0 0 1 1 1 0 4 5 Climb 10 2.07%'
CNise 6 2 2 10 2 2 3 7 24 11 33 68
Cruise-normal 4 1 3 8 0 1 3 4 12 8 28 48
Cruise-holdina fIFRl 0 0 0 0 0 0 0 0 0 0 1 1 Cruise 117 24.27%
Descent 0 0 1 1 0 0 0 0 1 0 5 6
Descent-normal 0 0 0 0 0 0 0 0 0 0 4 4
Descent-emergency 0 0 0 0 0 0 0 0 0 0 1 1
Descent-uncontrolled 0 0 0 0 1 0 0 1 1 0 0 1 Descent 12 2.49%
Approach 1 0 1 2 0 1 2 3 4 2 9 15
Approach-VFR pattern-downwind 0 0 0 0 0 0 0 0 0 0 1 1
Approach-VFR pattern'base turn 0 0 0 0 0 0 0 0 1 0 0 1
Approach-VFR pattern-base to final 0 0 0 0 0 0 0 0 0 0 0 0
Approach.vFR paltern-"nel approach 0 0 2 2 0 0 1 1 1 3 13 17
App,oaQf1.go-erourtd (VFR) 0 (l 0 0 (l (l 0 0 0 0 (l 0
Approacf1.IAF to FAF/ou1er marker (IFR 0 0 0 0 0 0 0 0 0 0 0 0
Approach-FAF/outer marker to threshold 0 0 0 0 0 0 0 0 0 0 0 0
Approacf1.circllng (IFR) 0 0 0 0 0 0 0 0 0 0 0 0
APProach-missed aooroach IIFRl 0 0 0 0 0 0 0 0 0 0 0 OIAPoroach 34 7.05%'
Landing-aborted 0 0 0 0 0 0 0 0 0 0 1 1
Landing 0 1 1 2 0 0 2 2 0 1 13 14
Landing-flare/touchdown 0 0 5 5 0 0 1 1 0 0 34 34
landino-ron 0 0 0 0 0 0 0 0 0 0 0 o Landino 49 10.17%
Maneuvering 5 0 5 10 3 3 9 15 19 9 38 66
Maneuvering-aerial application 0 1 0 1 0 1 1 2 2 3 12 17
Maneuvering-turn to reverse direction 0 0 1 1 0 0 0 0 1 0 2 3
Maneuvering-turn to landing area (emer. 0 0 0 0 0 0 0 0 0 0 0 0
Hover 0 1 9 10 5 1 4 10 14 17 48 79 MlInetlverina 165 34.23%
Other 1 0 0 1 0 0 0 0 1 1 2 4
Unknown 0 0 0 0 1 0 0 1 1 0 0 1
Not reported 1 0 1 2 0 0 1 1 1 0 3 4 Otherl?lNR 9 1.87%'

Total: 19 6 34 59 14 10 36 60 100 n 305 482 482 100.00'll.



Table 3.'
G.nera' Aviation Acclclenta by Ph•• of Flight Operation

Total, Rotary Wing
R.terencea 3.20 10 3.27

ToI.', Rot.ry Wing 19. 1987 1988 1... lItO 199t
Fatal Injury Pd. Om Totlll Fatal Injury Pd. Om Tolal Fatal Injury Pd. Om Tolal Fatal Injury Pd. Om Tota' Fatlll Injury 3d. Om Tota. Fatll 'njury 3d. Om Total

Phase 01 Operation Ace. Ace. Ace. Aa:.. Aa:.. Itt. Ace. Aa:.. Aa:.. Acc. Ace. Ace. Itt. Aoc. Aoc. Ace. Nx. Ace. Ace. Nx. Acc. Aa:.. Aa:.. Acc.

Standing 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0
Standlng.prellight 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing.starting engln8(a) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing·englne(a) operating 0 0 2 2 0 0 2 2 0 0 2 2 1 3 0 4 0 1 0 1 0 1 0 1
Standing·engine(s) not operating 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
StandirllJ-idling rotors 1 0 1 2 0 0 0 0 0 1 1 2 0 0 2 2 1 2 2 5 0 0 1 1
Taxi 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Taxi·1o lakeoH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
Taxi·/rom landing 1 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
TaJd·aerial 0 0 2 2 0 0 2 2 0 0 5 5 0 1 3 • 0 0 3 3 0 0 2 2
Takeolf 1 3 3 7 1 3 3 7 1 2 '2 '5 0 0 8 8 2 2 8 12 2 2 4 8
Tak80II·aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tak80II·ground run , 0 0 1 0 1 .. 5 0 0 0 0 0 1 1 2 0 0 0 0 1 0 0 1
Tak80ff·inilia' climb , 4 15 20 2 3 " '6 5 5 '2 22 2 8 8 '8 4 ,

'2 '7 8 , 8 17
Climb 0 0 1 1 2 0 0 2 0 1 1 2 0 0 3 3 0 0 0 0 0 0 2 2
Climb·to auise 0 0 1 1 0 0 1 , 1 1 1 3 , 0 1 2 0 0 1 , 0 1 1 2
Cruise 7 4 10 21 5 3 6 14 3 2 3 8 7 .4 12 23 6 3 16 25 5 , 11 17
Cruise-normal 3 2 20 25 5 1 13 19 4 4 '4 22 1 3 11 '5 1 2 '6 19 3 0 6 9
Cruise·holding (IFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
Descent 2 1 2 5 0 0 2 2 0 0 4 .. 0 0 1 1 0 0 2 2 0 0 2 2
Descent·normal 0 0 2 2 0 0 0 0 0 0 1 1 0 0 2 2 0 0 0 0 0 1 0 1
Descent-emlllgency 0 0 3 3 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2 2 0 0 1 1
Descent·uncontrolled 0 0 0 0 1 0 1 2 0 0 0 0 0 0 0 0 0 1 1 2 1 0 0 1
Approach , , 3 5 0 0 1 1 0 1 3 4 1 0 3 4 0 1 , 2 3 2 2 7
Approach·VFR panern-downwlnd 1 1 0 2 0 0 0 0 1 0 1 2 0 0 , 1 0 0 2 2 0 0 1 1
Approach·VFR pattern·base tum 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Approach·VFR pattern·baseto final 0 0 1 1 1 0 1 2 0 0 0 0 0 0 0 0 0 0 , 1 0 1 1 2
Approach·VFR pattern·linal approach 1 0 4 5 1 2 6 9 0 2 3 5 1 1 3 5 0 1 6 7 1 1 2 4
Approach·go·around (VFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 2 2 0 0 0 0
Approach·IAF to FAFfouler marklll (IFR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach·FAF/ouler marker to Ittreshol[ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach·circling (lFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
APProach·missed lIDproach (IFA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
landing·aborted 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
landing 0 0 4 4 0 0 7 7 0 0 4 4 0 0 4 4 0 0 9 9 0 0 6 6
landing·llareflouchdown 0 0 9 9 0 0 20 20 0 2 15 17 0 1 12 13 1 0 13 ,. 0 0 21 21
landlno·roll 0 0 0 0 0 0 0 0 0 0 1 , 0 0 0 0 0 0 1 1 0 0 0 0
Maneuvering 12 2 9 23 3 2 11 16 2 , 4 7 10 4 10 2. 5 ,

'8 2. 3 3 12 18
Maneuvering·aerial application 2 3 14 19 0 3 " 14 1 0 16 17 3 3 8 14 2 3 11 16 0 1 16 17
Maneuvering·turn 10 reverse direction 0 2 0 2 1 0 2 3 0 0 6 6 2 1 3 6 0 1 1 2 0 0 4 ..
Maneuvering·turn 10 landing area (erner. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hover 4 3 20 27 2 2 19 23 0 7 18 25 1 4 23 28 3 • 15 22 1 2 14 17
Other 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 1 0 1 0 0 1 I
Unknown 0 0 0 0 1 0 0 1 2 0 0 2 0 0 0 0 0 0 0 0 1 1 0 2
Nolreporled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 1 1

Tolal: 39 26 126 191 25 21 125 171 21 29 130 180 30 34 122 186 25 25 146 196 29 18 119 166
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T8ble 3.' (Contfnued)
Oene,.1 Aviation Accldena by Phaae of Right Oper.lon

Tote', Rotery Wing
References 3.20 to 3.27

Tola'. Aotlll'Y WIng 1992 1993 TOTAL
Fatal Injury Pd. Om Total Fatal Injury Pd. Om Total Fatal Injury Pro Om. Total Flight

Phase 01 Operation A£e. hx. Ace. Ace. Ace. Acc. Ace. Ace. Acc. Ace. hx. Ace. Phase No. Pet.

Standing 0 0 0 0 0 0 0 0 1 1 0 2
Slanding-pr8nighl 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting 8ngln8(.) 0 0 0 0 0 0 0 0 0 0 0 0
Standing-engin8(s) operating 0 1 1 2 0 1 0 1 1 1 7 15
Standing·engln8(sl not operating 0 a 0 0 a 0 a 0 0 1 0 1
Standina-Idling rotors 0 0 0 0 1 0 2 3 3 3 9 15 Standina 33 2.31%
Taxi 0 0 1 1 0 0 0 0 0 0 2 2
TaxI-to takeoff 0 a 0 0 0 0 0 0 0 0 1 1
TaxI-from landing 0 0 a 0 0 a t 1 1 0 2 3
Taxl-aerlal 1 0 5 6 0 1 4 5 1 2 26 29 Taxi 35 2.45%
Takeolf 0 1 6 7 0 1 3 4 7 14 47 68
Takeoll·abor1ed 0 0 0 0 0 0 0 0 0 0 0 0
Takeolf-oround run a 0 2 2 a a a a 2 2 7 11 Ta1ulolf 79 5.52%
Takeolf·lnitial dimb 2 a 7 9 5 2 11 18 29 24 84 131 Inillal Climb 137 9.57%
Climb 1 0 a 1 a 0 2 2 3 1 9 13
Climb-to cruise a 2 0 2 0 0 1 1 2 4 7 13 Climb 26 1.82%
Cruise 13 3 12 28 6 3 9 18 52 23 79 154
Cruise-nanna' 9 2 8 19 3 1 7 11 29 15 95 139
Cruise·holdino /lFRl 0 a 0 0 0 0 0 0 0 0 1 1 Cruise 294 20.55%
Descent 0 0 6 6 1 0 0 1 3 1 19 23
Descent-norma' a a 0 0 (j 0 1 t 0 1 6 7
Descent-emergency 0 0 0 0 0 0 0 0 0 0 7 1
Descent·uncontrolled 0 0 1 1 1 0 2 3 3 1 5 9Descenl 46 3.21%
Approach 1 0 2 3 1 2 4 7 7 7 19 33
AppfOach-VFA pattern-downwlnd 1 a 1 2 1 0 0 1 4 1 6 11
Approach-VFA pattern-best turn 0 0 0 0 0 0 0 0 1 0 0 1
Approach-VFA pattern-base to final 0 0 1 1 0 0 1 1 1 1 6 8
Approach-VFA pattern-nna/approach 1 0 7 8 0 0 3 3 5 7 34 46
Appfoach-go-llround (VFR) 0 0 0 0 1 0 1 2 1 0 4 5
Approach-iAF 10 FAF/outer marker (IFA 0 0 0 0 0 0 0 0 0 0 0 0
Approach-FAF/ou1er marker to threshokl 0 0 0 0 0 0 0 0 0 0 0 0
Approach-circling (IFA) 0 0 0 0 0 0 0 0 0 0 0 0
Aooroach-misslld 8Illlfoach /lFRl 0 0 0 0 0 0 0 0 0 0 0 0 104 727%
Landing-aborted 0 0 0 0 0 0 0 0 0 0 1 1
landing 1 1 4 6 0 0 6 6 1 1 44 46
Landing·narWlouchdown 0 0 20 20 1 1 11 13 2 4 121 127
Lllndina-roW 0 0 1 1 0 0 0 0 0 0 3 3landlna 177 12.37%
Maneuvering 8 2 13 23 4 4 14 22 47 19 91 151
Maneuvering-aerial application 0 1 5 6 1 1 12 14 9 15 93 111
Maneuvering-turn to reverse direction 0 0 4 4 0 0 2 2 3 4 22 29
Maneuvering-turn ID landing area (emer. 0 0 0 • 0 0 0 0 0 0 0 0 0
Hover 1 2 14 17 6 1 12 19 18 25 135 178 Maneuvering 481 33.61%
Other 1 0 0 1 a a 1 1 1 1 4 6
Unknown 0 0 0 0 1 0 0 1 5 1 0 6
Nol reported 1 0 2 3 0 0 1 1 1 0 6 1 Olher1?/NR 19 1~

Total: < 41 15 123 179 33 18 111 162 . 243 186 1002 431 .... I 1431 100.00%..'j.
~.: ':" I ,.



T.bIe 3.'
Gene,., AvI.tlon Accidents by Ph8ee of Flight Oper"'on

Tot" Powered A'rcrett
Reterenees 3.20 to 3.27

Total Powered Alrcreft 1986 1987 19. UNI9 1190 1991
Falal Injury Pd. Om Total Fatal Injury Pd. Om Total Fatal Injury Pd. Om Tolal Fatal Injury Pd. Om Total Fatal Injury:ld. Om Total Fatal Injury :ld. Om Total

Phose of OpOfation Aa;. Aa;. Ace. Aa;. Ace. /Icc. Ace. Aa;. Aa;. /Icc. Aa;. Aa;. /Icc. Aa;. Aa;. Ace. /Icc. Acc;. he. /Icc. Acc;. Acc;. Acc;. /Icc.

Standing t 0 1 2 0 0 0 0 0 0 3 3 0 0 1 1 0 2 0 2 0 0 2 2
Sianding'pl'enight 1 0 0 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1 3
Standing·starting engine(s) 0 5 17 22 1 2 17 20 0 3 15 18 0 0 13 13 0 1 7 8 0 2 5 7
Standing·engine(s) operating 1 0 7 8 2 2 11 15 1 1 8 10 2 7 9 18 0 2 8 8 2 2 10 14
Standing.englne(s) nor opera~ng 0 0 0 0 0 2 1 3 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
Standino-Idlina rotors 1 0 1 2 0 0 0 0 0 1 1 2 0 0 2 2 1 2 2 5 0 0 1 1
Taxi 1 0 13 14 0 0 5 5 1 0 7 8 0 0 5 5 2 0 9 11 0 1 5 6
Taxi-Io takeoff 0 0 21 21 0 0 32 32 0 1 24 25 0 0 22 22 0 0 27 27 0 0 16 16
Taxi·ltom landing 1 1 18 20 0 0 28 28 1 0 31 32 1 0 26 27 0 0 19 19 0 2 16 18
Taxi·aarial 0 0 2 2 0 0 2 2 0 0 5 5 0 1 3 4 0 0 4 4 0 0 2 2
Tskeo" 9 8 27 44 3 9 21 33 6 7 32 45 4 3 29 36 10 10 30 50 14 6 29 49
Takeo"·sborted 0 0 0 0 0 0 0 0 0 1 15 16 0 0 0 0 0 0 0 0 0 0 0 0
Takeoll·ground run 5 6 107 118 2 10 113 125 1 2 77 80 2 2 78 82 5 3 73 81 2 7 81 90
Takeo"·lnitial dimb 69 58 232 359 50 70 220 340 71 69 187 327 63 59 202 324 65 61 185 311 57 58 187 302
Climb 12 6 20 38 7 4 12 23 5 4 15 24 9 2 10 21 7 5 8 20 15 10 21 46
Climb·1I) auise 21 5 27 53 14 8 30 52 26 5 26 57 12 2 15 29 13 7 15 35 13 5 23 41
Cruise 41 19 115 175 38 11 84 133 44 18 91 153 55 21 107 183 44 19 95 158 55 23 116 194
Cruise·normal 47 37 178 262 64 19 158 241 63 31 164 258 61 20 146 227 35 15 145 195 37 23 116 176
Cruise·holdina {IFR} 0 0 1 1 0 0 0 0 1 0 3 4 0 0 2 2 0 0 0 0 0 0 1 1
Descenl 14 1 11 26 4 1 6 11 9 1 11 21 9 1 6 16 5 1 10 16 3 5 8 16
Descent-normal 10 7 27 44 8 6 30 44 5 1 39 45 5 2 21 28 sa 5 21 35 4 6 23 33
Oesc8l1t-emergency 2 2 7 11 0 0 6 6 1 0 1 2 0 0 2 2 0 0 3 3 2 1 3 6
Descent-uncontrolled 3 1 1 5 5 0 3 8 0 1 0 1 1 0 2 3 2 1 3 6 4 0 2 6
Approach 12 7 23 42 6 6 23 35 11 7 24 42 16 7 36 59 13 4 16 33 16 3 23 42
Approad'!·VJ:A paUern-downwind 6 3 16 25 9 4 11 24 4 4 13 21 6 2 9 17 12 2 18 32 5 4 12 21
Approad'!-VFA pattern-base turn 5 0 5 10 1 3 3 7 4 2 5 11 3 1 4 8 5 1 9 15 3 1 3 7
Approad'!·VFA pattarn-base to final 9 2 8 19 10 1 8 19 5 2 7 14 10 5 6 21 8 3 13 22 8 3 14 25
Approad'!·VFA pattern-linal approacl1 14 30 88 132 12 19 93 124 8 25 75 108 15 17 82 114 21 10 94 125 16 10 64 90
Approad'!·go-oround (VFA) 4 9 46 59 6 11 32 49 8 7 39 54 4 5 30 39 7 8 28 43 7 8 36 51
Approad'!-IAF to FAF/outer marker (IFA 3 3 1 7 5 0 0 5 8 1 2 11 8 1 0 9 5 1 2 8 5 1 1 7
Approad'!·FAF/outer markar to Ihretholc 18 6 8 32 7 4 5 16 7 5 5 17 4 0 4 8 9 1 8 18 6 3 8 15
Approad'!-clrcling (IFA) 2 0 2 4 3 0 0 3 3 1 2 6 0 0 1 1 1 0 0 1 1 2 0 3
Approad'!-missed Qpllfoach {lFR} 2 2 4 8 4 0 1 5 5 0 2 7 1 0 0 1 .. 0 1 5 3 1 1 5
landing.aborted 0 0 0 0 0 0 0 0 3 4 19 26 0 0 0 0 0 0 0 0 0 0 0 0
landing 4 7 44 55 4 3 41 48 0 1 43 44 2 2 44 48 1 2 31 34 1 3 18 22
landing·f1ar&'louchdown 3 9 219 231 2 9 243 254 2 7 181 190 3 9 173 ISS .. 6 166 176 0 2 180 182
landino-roO 7 6 290 303 0 11 309 320 1 9 263 273 2 7 242 251 2 6 258 266 1 0 233 234
Maneuvering 107 32 64 203 122 22 60 204 106 22 60 188 79 27 71 ln 96 14 61 171 94 30 68 192
Maneuvering-aerial application 10 11 56 17 9 14 56 79 7 14 58 79 21 10 47 78 13 9 53 75 11 11 62 84
Maneuvering-turn to reverse direction 10 4 19 33 6 8 10 24 10 2 15 27 9 3 3 15 11 5 10 26 9 3 13 25
Maneuvering·turn to landing area (8mer. 0 0 2 2 1 0 0 1 0 0 7 7 0 0 1 1 2 0 0 2 1 0 1 2
HoVel 4 3 20 27 2 2 19 23 0 7 18 25 1 I; 23 28 3 I; 15 22 1 2 14 17
Other 3 0 :I 6 4 1 22 27 0 0 1 1 4 6 57 67 6 6 55 67 9 3 42 54
Unknown 13 2 1 16 14 1 3 18 13 1 2 16 17 0 2 19 18 0 3 21 13 1 1 15
Not reported 1 0 1 2 7 0 2 9 2 0 I; 6 1 0 0 1 6 1 12 19 9 0 10 19

Total: 476 292 1753 2521 432 264 1720 2416 442 267 1601 2310 430 226 1537 2193 443 217 1513 2173 428 243 1470 2141
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TIIbI. :U (Continued)
GeM...1AvIIltlon Aceldenta by Ph•• 0' RIght ep.atlon

To'" P_ed Aircraft
R.rerencea 3.20 to 3.27

Total Po_red Alre...ft 1992 1993 TOTAL
Fatal Injury Pd. Om Total Falal Injury Pd. Om Total Fatal Injury Pro Om. Total Flight

Phase of Doeration Aa;. hx. Aoc.. Aoc.. Aoc.. hx. Aa;. Aoc.. hx. Aa;. f-a. f-a. Phase No. Pct.

Standing 0 0 0 0 0 1 1 2 1 3 8 12
Sianding-prellighl 0 1 0 1 0 0 0 0 2 3 2 7
Standing-starting engine(s) 0 I 4 5 1 0 10 11 2 14 88 104
Slanding-englne(s) operating 2 I 3 6 3 4 4 11 13 19 58 90
Standing-englne(s) not operating 0 0 0 0 0 0 1 1 0 2 3 5
Standina-idlina rotors 0 0 0 0 1 0 2 3 3 3 9 15 Slandina 233 1.31"-
Taxi 2 0 6 8 0 0 8 8 6 1 58 65
Taxl-to takeoff 0 2 15 17 0 I 21 22 0 4 178 182
Tax""om lending 0 1 15 16 0 1 15 16 3 5 168 176
Tax"aerial 1 0 5 6 0 1 4 5 1 2 27 30 Taxi 453 2_55"-
Tak80H 5 3 19 27 5 4 18 27 56 50 205 311
Tak80H-Bborted 0 0 0 0 0 0 0 0 0 1 15 16
Tak80H-around run 0 6 75 81 3 0 74 77 20 36 678 734 Takeoff 1061 5.96"-
Tak80H-lnitial climb 57 47 169 273 53 49 178 280 485 471 1560 2516 Initial Climb 2516 14.14"-
Climb 9 1 14 24 10 3 20 33 74 35 120 229
Climb·to cruise 10 5 18 33 9 5 15 29 118 42 169 329 Climb 558 3.14"-
Cruise 57 18 93 168 52 28 117 197 386 157 818 1361
Cruise-normal 57 18 123 198 35 11 105 151 399 174 1135 1708
Crulse·holdino lIFAl 0 0 0 0 0 0 0 0 1 0 7 8 Cruise 3077 17.29"4
Descent 6 2 9 17 11 0 6 17 61 12 67 140
Descent-normal 12 2 28 42 4 0 26 30 57 29 . 215 301
Descent-emergency 1 0 2 3 1 1 3 5 7 .. 27 38
Descent-uncontrolled 1 3 3 7 1 I 4 6 17 7 18 42 Descent 521 2.93"4
Approach 14 7 13 34 11 4 20 35 99 45 178 322
Approach-VFA paUern-downwind 4 1 15 20 4 3 8 15 50 23 102 175
Approach-VFA paUern-base tum 2 1 6 9 4 2 3 9 27 11 38 76
Approach-VFA pattern-base to final 6 3 7 16 7 0 11 18 61 19 74 154
Approach-VFA pattern-final approach 14 12 75 101 10 12 71 93 110 135 642 887
Approach-go-around (VFA) 7 3 25 35 4 6 38 48 47 57 274 378
Approach-tAF III FAF/outer marker (IFA 4 0 2 6 1 1 1 3 39 8 9 56
Approach-FAF/ouler marker 10 threshold 10 2 5 17 4 2 7 13 65 23 46 134
Approach-circling (IFA) 1 1 1 3 3 0 1 4 14 4 7 25
ADoroach-missed BDDroach lIFA! 4 1 2 7 1 2 1 4 24 6 12 42 ·ADoroach 2249 12.64"-
Landling-aborted 0 0 0 0 0 0 0 0 3 4 19 26
Landing 4 3 38 45 0 5 39 44 16 26 298 340
Landing-flare/touchdown 3 7 178 188 5 4 148 157 22 53 1488 1563
Landino-ron 3 4 223 230 2 6 238 246 18 49 2056 2123 Lendlino 4052 22.77"4
Maneuvering 98 20 62 180 109 29 57 195 811 196 503 1510
Maneuvering-aerial application 6 11 41 58 12 8 43 63 89 88 416 593
Maneuvering-tum to reverse direction 10 5 13 28 4 5 9 18 69 35 92 196
Maneuvering-turn III landing area (emer. 1 1 I 3 0 0 1 1 5 1 13 19
Hover 1 2 14 17 6 1 12 19 18 25 135 178 Maneuverina 2496 14.03"4
Other 11 5 42 58 3 3 44 50 40 24 266 330
Unknown t4 0 7 21 15 3 1 19 117 8 20 145
Not reported 7 0 15 22 9 3 12 24 42 4 56 102 Olherl"lNA 577 324"-

Total: 444 200 1386 2030 403 209 1397 2009 3498 1918 12377 17793 17793 100.00"4
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T." 3.10
Gene...1Amtlon Accident. by Ph•• of Flight Operation

Glide,.
R.terences 3.20 to 3.27

Glider. 198. 1987 1988 118. lHO 19ft
Falal Injury Pr. Om Tolal Fatal Injury Pro Om. Tolal Fatal Injury Pro Om Tolal Fatal Injury Pr. Om. Total Falal Injury Pro Om. Total Falal Injury Pro Om Tolal

Phase of Operation kc. kc. kc. Aa:.. kc. h;c. Aa:.. fvx. kc. h;c. fvx. Aa:.. h;c. kc. Aa:.. kc. ke. ke. kc. ke. kc. kc. kc. ke.

Standing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Slanding·prenighl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-atarting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Slanding-englnel') operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-engine(,) not operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-Idling rotor, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TaxJ-1O takeoff 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TaxJ-from landing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TaxJ-aerial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1
Takeoll-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoll-around run 0 0 1 1 0 0 0 0 0 0 1 1 0 0 2 2 0 0 3 3 0 1 1 2
Takeoff-initial dimb 2 1 10 13 0 1 4 5 2 2 4 8 0 1 3 4 0 3 3 6 1 1 2 4
Climb 0 0 1 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Climb-to aui,e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Crui,e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 0 0
Crui,e-norma' 0 1 3 4 0 0 2 2 2 0 1 3 0 0 2 2 0 0 0 0 0 0 0 0
Crul,e-holding (IFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1
Descenl-normal 0 1 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 2
Descent-emergency 0 0 2 2 0 1 1 2 0 0 1 1 0 0 1 1 0 0 1 1 0 1 1 2
Oescenl-unoontrolled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach 0 1 1 2 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 3 3
Approach-VFR panern-downwind 0 1 0 1 0 0 0 0 0 0 1 1 0 1 1 2 0 0 0 0 0 0 0 0
Approach-VFR panern-base turn 0 1 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0
Approach-VFR panern-base to final 0 2 0 2 0 0 2 2 1 0 0 1 0 2 0 2 0 0 1 1 1 1 1 3
Approach-VFR panern-Iinal approach 2 3 11 16 0 0 4 4 0 3 3 6 0 1 3 4 1 1 5 7 0 3 7 10
Approach-go-around (VFR) 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-IAF to FAF/outer marker (IFR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-FAF/ouler marker to lhreshold 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-circling ('FR) 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aooroach-m/ssed aDDI'Oach IIFAl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landing 0 0 4 4 0 0 1 1 0 1 2 3 0 0 0 0 0 1 1 2 0 1 1 2
Landing-narllltoucMown 0 1 3 4 0 0 3 3 0 0 4 4 0 1 1 2 0 2 1 3 0 1 3 4
Landing-ron 1 1 0 2 0 0 3 3 0 0 1 1 0 0 1 1 0 0 4 4 0 0 1 1
Maneuvering 3 3 2 8 2 1 2 5 4 1 3 8 1 0 1 2 3 0 2 5 1 1 3 5
Maneuvering-aerial application 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvaring-turn to reverse direction 1 0 0 1 1 1 1 3 1 0 3 4 0 0 0 0 1 0 0 1 0 0 0 0
Maneuvering-turn to landing area lemer. 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 1 1 0 0 1 1
Hover 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
Unknown 1 0 0 1 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Not reported 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tolal: 10 16 43 69 4 6 26 36 13 7 25 45 1 6 16 23 5 8 27 40 5 10 28 43
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Table 3.10 (Continued)Gen.,., Avl8tlan Aceldttn.. by Ph•• of flight Operation
Glide,.

R.r.,.nces 3.20 to 3.27

Glide,. 1992 1993 TOTAL
Fatal Injury Pro Om. Total Fatal Injury Pro Om Total Fatal Injury Pr.Dm. Total Flight

Phase of Ooeration Ace. Ace. Ace. Ace. Ace. Ace. Ace. Ace. N;c. Ace. N;c. Ace. Phase No. Pcl.

Standing 0 0 0 0 0 0 0 0 0 0 0 0
Standing-preflight 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0
Standing·englne(s) operating 0 0 0 0 0 0 0 0 0 0 0 0
Standlng-engine(s) not operating 0 0 0 0 0 0 0 0 0 0 0 0
Standina-Idllna rotors 0 0 0 0 0 0 0 0 0 0 0 oStandlna 0 0.00%
Taxi 0 0 0 0 0 0 0 0 0 0 0 0
TaxI-to takeo" 0 0 0 0 0 0 0 0 0 0 0 0
TaxI-from landing 0 0 0 0 0 0 0 0 0 0 0 0
TaxI-aerial 0 0 0 0 0 0 0 0 0 0 0 OTui 0 0.00%

Takeo" 0 0 1 1 0 0 1 1 0 0 5 5
Takeoff-aborted 0 0 0 0 0 0 0 0 0 0 0 0
Tlikeoff·around run 0 0 5 5 0 1 0 1 0 2 13 15 Tlkeo" 20 6.10%
Takeoff-initial dimb 2 2 3 7 0 2 3 5 7 13 32 52 Initia' Climb 52 15.85%
CHmb 0 0 0 0 0 0 0 0 0 1 2 3
Climb-to cruise 0 0 0 0 0 0 0 0 0 0 0 o Climb 3 0.91%
Cruise 0 2 3 5 0 0 2 2 0 2 7 9
Cruise-normal 1 0 1 2 0 0 1 1 3 1 10 14
Crulse-holdina flFRI 0 0 0 0 0 0 0 0 0 0 0 o .Cruise 23 7.01%
Descent 0 0 0 0 0 0 0 0 2 0 1 3
Descent-normal 0 0 0 0 0 0 0 0 1 1 4 6
Descent-emergency 0 0 0 0 0 0 0 0 0 2 7 9
Descent-uncontrolled 0 0 1 1 0 0 0 0 0 0 1 1 Descent 19 5.79%
Approach 0 0 0 0 0 0 1 1 0 1 7 8
Approach-VFA pallern·downwind 0 0 0 0 0 0 1 1 0 2 3 5
Approach·VFA pallern·base turn 0 1 0 1 0 0 0 0 1 3 0 4
Approach-VFA pallern·base to final 0 0 1 1 0 0 1 1 2 5 6 13
ApprOlch-VFR pallllrn·noal approach 1 3 4 8 0 1 5 6 4 15 42 61
Approach-go-810und (VFR) 0 0 0 0 0 0 1 1 0 0 2 2
Approach-IAF to FAFlouter marker (IFA) 0 0 0 0 0 0 0 0 0 0 0 0
Approach·FAF/outer marker to threshold 0 0 0 0 0 0 0 0 0 0 0 0
Approach-cirding (IFA) 0 0 0 0 0 0 0 0 0 0 1 1
ADoroach·missed aooroach flFAI 0 0 0 0 0 0 0 0 0 0 0 0 94 28.66%
Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0
Landing 0 1 1 2 0 0 0 0 0 4 10 14
Landing-f1ara'touchdawn 0 0 2 2 0 0 1 1 0 5 18 23
Landino-ron 0 0 2 2 0 0 3 3 1 1 15 17 Landino 54 16.46%
Maneuvering 4 0 3 7 0 0 2 2 18 6 18 42
Maneuvering-aerial application 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering-turn to reverse direction 0 0 0 0 0 0 0 0 .. 1 .. 9
Maneuvering-turn III landing area (emer. 0 0 0 0 0 1 1 2 0 2 .. 6
Hover 0 0 0 0 0 0 0 0 0 0 0 o Maneuvertna 57 t7.38%

Other 0 0 0 0 0 0 0 0 0 0 3 3
Unknown 0 0 0 0 0 0 0 0 3 0 0 3
Not reported 0 0 0 0 0 0 0 0 0 0 0 o Otherl?lNA 6 1.83%

Tolal: 8 9 27 44 0 5 23 28 46 67 215 328 328 100.00%
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T.bIe3.11
0_,.1 Avte.Jon Acclden'- by Phes. 0' Fllgh' Operellon

88lloons
R.te,.nces 3.20 '0 3.27

88l1oon. 1988 1987 1988 1989 1990 '"'Falal Injury Pr. Om Tolal Falal Injury Pro Om Tolal Falal Injury Pro Om. Tolal Falal Injury Pr. Om. Tolal Fatal Injury Pro Om. Tolal Fatal Injury Pro Om. Total
Phase 01 Operation kc. Ace. Ace. kc. kc. Ivx. kc. Ivx. hx. /0:;. kc. kc. kc. Ace. Atx:.. kc. Acc. kc. kc. Ace. Ace. hx. kc. Acc.

Standing 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing·preflight 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing·starting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-enginels) operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Slanding-engine(s) not operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standina·idlina rotors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TlIJd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TlIJd-Jo takeoff 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TlIJd·lrom IlItlding 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxi-aerial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0
Takeoff- aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff-lI'ound run 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff-inilial dimb 0 1 0 1 0 1 0 1 0 2 0 2 0 0 1 1 1 1 0 2 0 1 0 1
Climb 0 0 0 0 0 2 2 .. 0 0 0 0 2 0 0 2 1 0 0 1 0 0 0 0
Climb-to cruise 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cruise 0 1 2 3 0 0 0 0 0 0 2 2 0 0 1 1 1 8 1 10 0 0 1 1
Cruise-nonnal 1 2 1 .. 0 2 1 3 0 1 0 1 0 1 0 1 0 0 2 2 0 0 1 1
Crulse-holdina (lFAI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent 0 0 0 0 2 0 1 3 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
Descent-normal 0 0 0 0 0 0 0 0 0 1 3 .. 0 1 1 2 0 0 0 0 0 0 0 0
Descent-emergency 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent·uncontrolled 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach 0 0 0 0 1 1 0 2 0 0 0 0 1 0 0 1 0 0 0 0 0 2 1 3
Approach· VFA pattern~ownwind 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR pattern-base turn 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (J 0 0 0 0 0 0
Approach- VFR pattern-bas. to final 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR pattern-linal approach 0 0 1 1 0 1 0 1 0 1 0 1 0 2 1 3 0 0 1 1 0 0 0 0
Approach-go-around (VFR) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0
Approach·IAF III FAFlouter markBf (IFA a 0 0 0 a 0 0 0 0 0 0 a 0 a 0 a a 0 0 0 0 0 0 0
Approach·fAFlouter marker to threshold 0 0 0 0 0 0 0 0 a 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0
Approach·circling (IFA) a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
APProach-missed 8DPI'oach (IFA\ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0
Landing 0 .. 2 6 0 1 1 2 0 5 .. 9 0 .. 1 5 0 1 1 2 0 2 0 2
Landing-Itar&'louchdown 0 6 2 8 0 6 1 7 0 5 1 6 0 3 0 3 0 6 0 6 1 .. 2 7
landing-roll 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MlItl8UV8rlng 0 0 0 0 0 2 0 2 0 a 0 0 0 0 0 a 0 0 0 0 0 0 0 0
MlItlllUvering-aeriaJ application 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0
MlItlllUvering-turn 10 revers. direction a 0 0 0 0 0 0 0 0 0 0 a 0 a 0 0 a 0 0 0 a 0 0 0
Maneuvering·turn to landing area (emer. a 0 0 0 a 0 0 0 a 0 a 0 a a 0 0 0 0 0 0 0 0 0 a
Hover a 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0
Other a 0 1 1 0 1 0 1 0 0 0 0 0 0 2 2 1 a 0 1 1 0 0 1
Unknown 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 a 0
Not reported 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0

Total: 1 14 9 24 3 17 9 29 0 15 10 25 3 12 7 22 .. 17 5 26 2 9 5 16
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Table 3.11 (Continued)
G_11I1 Aviation Ac:c:lclenll by Ph.e of Flight Operation

Balloon.
Retentnce. 3.20 to 3.27

Balloon. 1992 1993 TOTAL
Fatal Injury Pro Om Total Fatal Injury Pro Om Total Fatal Injury Pro Om. Total Flight

Phase 01 OIleration Aa;. Ace. Ace. Ace. Aet:.. Aa;. Ace. Aa;. Aa;. Aa;. Ace. Ace. Phes. No. Pet.

Standing 0 0 0 0 0 0 1 1 0 0 2 2
Standing-preftlght 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting engine(s) 0 0 0 0 0 0 0 0 0 0 0 0
Standing-englne(s) operating 0 1 0 1 0 0 0 0 0 1 0 1
Standing-engine(s) not operating 0 0 0 0 0 0 0 0 0 0 0 0
Standing.idling rotors 0 0 0 0 0 0 0 0 0 0 0 o Standing 3 1.68%
Taxi 0 0 0 0 0 0 0 0 0 0 0 0
Taxi-to takeoll 0 0 0 0 0 0 0 0 0 0 0 0
TaxI-from landing 0 0 0 0 0 0 0 0 0 0 0 0
TaxI-aerial 0 0 0 0 0 0 0 0 0 0 0 o Taxi 0 0.00%
Takeoft 0 0 0 0 0 0 0 0 0 1 0 1
Takeoft-abor1ed 0 0 0 0 0 0 0 0 0 0 0 0
Takeoft-ground run 0 0 0 0 0 0 0 0 0 0 0 o Takeoff 1 0.56%
Takeoft-initial dlmb 0 0 0 0 0 1 0 1 1 7 1 9 Initial Climb 9 5.03%
C~mb 0 2 0 2 0 0 0 0 3 4 2 9
Climb-to cruise 0 0 0 0 0 0 0 0 0 0 0 o Climb 9 5.03%
Cruise 0 1 1 2 1 1 0 2 2 11 8 21
Cruisa-normal 0 0 0 0 0 0 0 0 1 6 5 12
Crulle-holding (IFA) 0 0 0 0 0 0 0 0 0 0 0 o Cruise 33 18.44%
Descent 0 0 0 0 0 0 0 0 2 1 1 4
Descent-normal 0 0 0 0 0 0 0 0 0 2 4 6
Descent·emergency 0 1 0 1 0 0 0 0 0 1 1 2
Descent·unoontrolled 0 0 0 0 0 0 0 0 0 0 1 1 Dascent 13 7.26%
Approach 0 0 t 1 1 1 0 2 3 4 2 9
Approach-VFA pattern-downwind 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR pattern-bue turn 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR pattern-be" to final 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR pallern-final approach 0 0 0 0 0 0 0 0 0 4 3 7
Approach-go-around (VFR) 0 0 0 0 0 0 0 0 0 0 0 0
Approach-IAF to FAF/outer marker (IFR 0 0 0 0 0 0 0 0 0 0 0 0
Approach-FAF/outer marker to threshalt 0 0 0 0 0 0 0 0 0 0 0 0
Approach·circling (IFR) 0 0 0 0 0 0 0 0 0 0 0 0
ADProach-missed 8Dllfoach t1FR) 0 0 0 0 0 0 0 0 0 0 0 oIADProac:h 16 8.94%
landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0
landing 1 1 2 4 0 3 3 6 1 21 14 36
Landing·llarlWtouchdown 0 4 0 4 0 6 2 8 1 40 8 49
Landino-roN 0 0 0 0 0 0 0 0 0 0 0 o Landino 85 47.49%
Maneuvering 1 0 0 1 0 0 1 1 1 2 1 4
Maneuvering-aerial application 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering-tum to reverse direction 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering-turn to landing area (emer. 0 0 0 0 0 0 0 0 0 0 0 0
HOlIer 0 0 0 0 0 0 0 0 0 0 0 o ManllUYerlna 4 2_23%

Other 0 0 0 0 0 0 0 0 2 1 3 6
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Not reported 0 0 0 0 0 0 0 0 0 0 0 oOtherl?lNA 6 3.35%

Total: 2 10 4 16 2 12 7 21 17 106 56 179 179 100.00%



Table 3.12
Genenll Aviation Accidents by~e 01 flight Operation

Other Aircraft
Refentncea 3.20 to 3.27

Other Alrenl" 1988 lM7 lMt ,.. ,no 19!n
Fatal Injury Pr. Om Total Fatal Injury Pro Om Total Fatal Injury Pr. Om Total Fatal Injury Pr. Om. Total Fatal Injury Pr. Om. TOlal Fatal Injury Pr. Om. Total

Phase of Ooeration N:£. N:£. N:£. N:£. At;c. N:£. Atx. At;c. Ace. ~. 14a:.. N:£. ~. N:£. 14a:.. 14a:.. Nx;. 14a:.. N:£. Nx;. N:£. 14a:.. N:£. Nx;.

Standing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standlng-preftight 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting engine(s) 0 0 0 ci 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-engine/5) operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standing-engine/5) not operating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Standina-idlina rolors 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TaxI-1o takeoff 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxl·from landing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxi-aerial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeofl·aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takeofl-around run 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Takaofl-initial dimb 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2
Oimb 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
Oimb-lo crui5e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cruise 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 1
Cruise-normal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cruise·holdina /IFA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent-nonnal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent-emergency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Descent-uncontrolled 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approadl 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approach- VFR pattern-downwind 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approadl·VFR pattern-base turn 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approadl-VFR pattern-base to final 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approadl-VFA pattern-linal approach 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approadl-go-around (VFA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approadl-IAF to FAF/outer marker (IFA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Appfoadl-FAF/outer marker to thre5holc 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Approadl·circling /IFA) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
APDroadl-mlssecl approach IIFRI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
landing 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
landing-flare/touchdown 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
landino-roll 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering 0 0 0 0 1 1 0 2 0 1 1 2 1 0 0 1 0 0 0 0 0 0 0 0
Maneuvering-aerial'application 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering-turn to reverse direction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering-turn to landing area (emer. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hov8f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Oth8f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Not reported 0 0 0 0 0 0 0 0 0 0 1 t 0 0 0 0 0 0 0 0 0 0 0 0

Tolal: 0 0 0 0 1 4 0 5 0 1 2 3 2 0 2 4 0 0 1 1 1 2 0 3
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Table 3.12 (Continued)
Gene.... Avletlon Acclden.. by Phaae of Flight Operation

Other Alrcrllfl
Reterence. 3.20 to 3.27

Other Alrcrllfl 1.992 1993 TOTAL
Fatal Injury Pro Om Total Fatal Injury Pro Om. Total Fatal Injury Pro Om. Total Flight

Phase 01 OPeration N;c. kc. Arx. N;c. N;c. kc. N;c. N;c. kc. N;c. kc. N;c. Phase No. Pet.

Standing 0 0 0 0 0 0 0 0 0 0 0 0
Standing-preflight 0 0 0 0 0 0 0 0 0 0 0 0
Standing-starting englna(s) 0 0 0 0 0 0 0 0 0 0 0 0
Standing-englna(s) operating 0 0 0 0 0 0 0 0 0 0 0 0
Standing·englna(s) not operating 0 0 0 0 0 0 0 0 0 0 0 0
Standing-Idling rotors 0 0 0 0 0 0 0 0 0 0 0 o Siandina 0 0.00%
Taxi 0 0 0 0 0 0 0 0 0 0 0 0
Taxi-to takeoff 0 0 0 0 0 0 0 0 0 0 0 0
Taxi-from landing 0 0 0 0 0 0 0 0 0 0 0 0
Taxf·aerial 0 0 0 0 0 0 0 0 0 0 0 oTaxi 0 0.00%
Takeoff 0 0 1 1 0 0 0 0 0 0 1 1
Takeoff·aborted 0 0 0 0 0 0 0 0 0 0 0 0
Takeoff-ground run 0 0 0 0 0 1 0 1 0 1 0 1 Takeoff 2 9.09%
Takeoff-initial climb 0 0 1 1 0 0 1 1 0 3 2 5 Inllial Climb 5 22.73')(.
Climb 0 0 0 0 0 0 0 0 1 0 0 1
Climb-to cruise 0 0 0 0 0 0 0 0 0 0 0 oClimb 1 ".55%
Cruise 0 0 0 0 0 1 0 1 1 1 2 ..
Cruise-normal 0 0 0 0 0 0 0 0 0 0 0 0
Crulse-holdlna (IFR) 0 0 0 0 0 0 0 0 0 0 0 o Cruise .. 18.18%
OllSCent 0 0 0 0 0 0 0 0 0 0 0 0
OllSCent-normal 0 0 0 0 0 0 0 0 0 0 0 0
Descent-emergency 0 0 0 0 0 0 0 0 0 0 0 0
DlISCent-uncontrolled 0 0 0 0 0 0 0 0 0 0 0 o Descenl 0 0.00%
Approach 0 0 0 0 0 0 0 0 0 1 0 1
Approach-VFR pattern-downwind 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR pattern-base turn 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR panem-blllle 10 final 0 0 0 0 0 0 0 0 0 0 0 0
Approach-VFR panern-ftnal approach 0 0 0 0 0 0 0 0 0 0 0 0
Approach-go-around (VFR) 0 0 0 0 0 0 0 0 0 0 0 0
Approach-IAF 10 FAFlouter marker (IFA 0 0 0 0 0 0 0 0 0 0 0 0
Approach-FAF/outer marker to !hreshole 0 0 0 0 0 0 0 0 0 0 0 0
Approach-circling (IFR) 0 0 0 0 0 0 0 0 0 0 0 0
AIloloach-mlssed 8PllCoach (lFR) 0 0 0 0 0 0 0 0 0 0 0 OADDroac:h 1 ".55%
Landing-aborted 0 0 0 0 0 0 0 0 0 0 0 0
Landing 0 0 0 0 0 0 0 0 0 1 0 1
Landing-naraltouctlllown 0 0 0 0 0 0 0 0 0 0 1 1
Landing-roll 0 0 0 0 0 0 0 0 0 0 0 oLanding 2 9.09%
Maneuvering 0 0 0 0 0 0 0 0 2 2 1 5
Maneuvering-aerial application 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering-turn 10 reverse direction 0 0 0 0 0 0 0 0 0 0 0 0
Maneuvering-turn 10 landing alea (amer. 0 0 0 0 0 0 0 0 0 0 0 0
Hover 0 0 1 1 0 0 0 0 0 0 1 1 M8fleuverina 6 17.27%
Other 0 0 0 0 0 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 0 0 0 0 0 0
Not reported 0 0 0 0 0 0 0 0 0 0 1 1 Otherl?lNR 1 ".55%

Total: 0 0 3 :) 0 2 1 :) .. 9 9 22 22 100.00%



Table 3.13
Genei'll' Aviation Accldentll by Ph•• 0' Fnght Operation

Tot" Aircraft, Retll'llnc.. 3.20 to 3.27
Total Alrel'llft 1988 1987 1988 1981 1ttO 1tt1

Fatal Injury Pr. Om Tolal Falal Injury Pro Om Tolal Falal Injury Pro Om Total Falal Injury Pr. Om. Total Fatal Injury Pro Om. TOlal Falal Injury Pro Om. Total
Phase 0' Opmadon Ace. Ace. Acx;. Ace. Ace. kc. Acx;. Ace. Ace. ~. Ace. Ace. ~. Ace. AcC. Ace. kx;. Ace. kx;. kx;. Ace. Ace. Ace. ~.

Standing I 0 I 2 0 0 1 1 0 0 3 3 0 0 1 1 Ii 2 0 2 0 0 2 2
Standing·prenight 1 0 0 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0 1 1 1 3
Slanding-starting engine(s) 0 5 17 22 1 2 17 20 0 3 15 18 0 0 13 13 0 1 7 8 0 2 5 7
Slanding·engine(s) operating 1 0 7 8 2 2 11 15 1 1 8 10 2 7 9 18 0 2 6 8 2 2 10 14
Standing-engine(s) not operating 0 0 0 0 0 2 1 3 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
StaOOino-ldlinll rotors 1 0 1 2 0 0 0 0 0 1 1 2 0 0 2 2 1 2 2 5 0 0 1 1
Taxi 1 0 13 14 0 0 5 5 1 0 7 8 0 0 5 5 2 0 9 11 0 1 5 6
Taxi-ID takeoff 0 0 21 21 0 0 32 32 0 1 24 25 0 0 22 22 0 0 27 27 0 0 16 t6
Taxi-from landing 1 1 18 20 0 0 28 28 1 0 3t 32 1 0 26 27 0 0 19 19 0 2 16 18
Taxl-aerlal 0 0 2 2 0 0 2 2 0 0 5 5 0 1 3 4 0 0 4 4 0 0 2 2
Takeoff 9 8 28 45 3 9 21 33 6 7 32 45 4 3 29 36 10 11 31 52 14 6 30 50
Takeoll-aborted 0 0 0 0 0 0 0 0 0 1 15 16 0 0 0 0 0 0 0 0 0 0 0 0
Takeoll-around run 5 6 108 119 2 10 113 125 1 2 78 81 2 2 80 1M 5 3 76 1M 2 8 82 92
TakeoH-inilial dimb 71 60 242 373 50 73 224 347 73 73 191 337 63 60 206 329 66 . 65 188 319 58 62 189 309
Climb 12 6 21 39 7 7 14 28 5 4 16 25 12 2 10 24 8 5 8 21 15 10 21 46
Climb-to auise 21 5 27 53 14 8 30 52 26 5 26 57 12 2 15 29 13 7 15 35 13 5 23 41
Cruise 41 20 117 178 38 11 84 133 « 18 93 155 55 21 109 185 45 27 90 171 56 23 1f7 196
Cruise-normel 48 40 182 270 64 21 161 246 65 32 165 262 61 21 148 230 35 15 147 197 37 23 117 177
Cruise-holdinll (IFR) 0 0 1 1 0 0 0 0 1 0 3 4 0 0 2 2 0 0 0 0 0 0 1 1
Descent 14 1 11 26 6 1 8 15 10 1 11 22 9 2 6 17 5 1 10 16 " 5 8 17
Descent-normal 10 8 29 47 8 6 30 44 5 2 42 49 5 3 22 30 9 5 22 36 5 6 24 35
Descent·emergency 2 2 9 13 0 1 8 9 1 0 2 3 0 0 3 3 0 0 4 4 2 2 4 8
Descent-unconlrolled 3 1 1 5 5 0 4 9 0 1 0 1 1 0 2 3 2 1 3 6 4 0 2 6
Approadl 12 8 24 44 7 8 24 39 11 7 24 42 17 7 36 60 13 4 17 34 16 5 27 48
Approacl1·VFR pattmn-downwind 6 4 16 26 9 4 11 24 4 4 14 22 6 3 10 19 12 2 18 32 5 4 12 21
Approacl1-VFR pattern·base tum 5 1 5 11 1 3 3 7 5 2 5 12 3 1 4 8 5 2 9 16 3 1 3 7
Approadl·VFR pattern-base to final 9 4 8 21 10 1 10 21 6 2 7 15 10 7 6 23 8 3 14 23 9 4 15 28
Approadl-VFR pattmn-fmalapproach 16 33 100. 149 12 20 97 129 8 29 78 115 15 20 86 121 22 11 100 133 16 13 71 100
Approacl1-go·arouOO (VFR) 4 9 47 60 6 11 32 49 8 7 39 54 4 5 30 39 7 8 28 43 7 8 36 51
Approacl1-IAF to FAF/ouler marker (IFA 3 3 1 7 5 0 0 5 8 1 2 11 8 1 0 9 5 1 2 8 5 1 1 7
Approacl1·FAF/ouler marker to threshold 18 6 8 32 7 4 5 16 7 5 5 17 4 0 4 8 9 1 8 16 6 3 6 15
Approacl1·circHng (IFR) 2 0 3 5 3 0 0 3 3 1 2 6 0 0 1 1 1 0 0 1 1 2 0 3
Approacl1·missed lIIlproach (lFA) 2 2 4 8 4 0 1 5 5 0 2 7 1 0 0 1 4 0 1 5 3 1 1 5
Landing-aborted 0 0 0 0 0 0 0 0 3 4 19 26 0 0 0 0 0 0 0 0 0 0 0 0
Landing 4 11 50 65 4 5 43 52 0 7 49 56 2 6 45 53 1 4 33 38 1 6 19 26
Landing·Ilar&'touchdown 3 16 224 243 2 15 247 264 2 12 186 200 3 13 175 191 4 14 187 185 1 7 185 193
Landino·roN 8 7 290 305 0 11 312 323 1 9 264 274 2 7 243 252 2 6 262 270 1 0 234 235
Maneuvering 110 35 66 211 125 26 62 213 110 24 64 198 81 27 72 180 90 14 63 176 95 31 71 197
Mansuvering-aerialapplication 10 11 56 77 9 14 56 79 7 14 58 79 21 10 47 78 13 9 53 75 11 11 62 1M
Maneuvering-turn to reverse direction 11 " 19 34 7 9 11 27 11 2 18 31 9 3 3 15 12 5 10 27 9 3 13 25
Maneuvering·turn to landing area (emer. 0 0 2 2 1 1 0 2 0 0 7 7 0 0 2 2 2 0 1 3 1 0 2 3
Hover 4 3 20 27 2 2 19 23 0 7 18 25 1 4 23 28 3 4 15 22 1 2 14 17
Other 3 0 4 7 4 2 23 29 0 0 1 1 " 6 59 69 7 6 55 68 10 3 « 57
Unknown 14 2 1 17 15 1 3 19 14 1 2 17 17 0 2 19 18 0 3 21 13 1 1 15
Nol reported 1 0 1 2 7 0 2 9 2 0 5 7 1 0 0 1 8 1 12 19 9 0 10 19

Tolal: 487 322 1805 2614 440 291 1755 2486 455 290 1638 2383 436 244 1562 2242 452 242 1546 2240 436 264 1503 2203
Sub. Minorl Sub. Minor! Sub. Minor! Sub. Minorl Sub. Mnorl Sub. Minorl

Dest. Dam. None Total Dest. Dam. None Tolal Oest. Dam. None Total Dest. Dam. None Total Dest. Dam. Nona Total Dest. Oem. Nona Total
Aircrall Damage 748 1832 35 2615 689 1800 34 2523 683 1703 29 2415 616 1620 26 2262 613 1598 31 2242 592 1583 33 2208
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Table 3.13 (Continued)
General Avlallon Acelden.. by Ph.e of F1lghl Operallon

Tolal Aircraft References 32010 3 'n.
Tolal Aircraft 1992 1993 TOTAL

Fatal Injury Pro Om Total Fatal Injury Pro Om. Total Falal Injury Pro Om. Total Flight
Phase 01 ODera~on Ace. Ace. Acr.. Ace. Ace. fv:x;. Ace. Ace. Ace. Ace. Ace. Ace. Phase No. Pct.

Standing 0 0 0 0 0 1 2 3 1 3 10 14
Standing-preftight 0 1 0 1 0 0 0 0 2 3 2 7
Standing-starling engine(s) 0 1 4 5 1 0 10 11 2 14 88 104
Standing-engine(s) operating 2 2 3 7 3 .. .. 11 13 20 58 91
Standing-engine(s) not operating 0 0 0 0 0 0 1 I 0 2 3 5
Standing-idling rotors 0 0 0 0 I 0 2 3 3 3 9 15 Standing 236 1.29%
Taxi 2 0 6 8 0 0 8 8 6 I 58 65
Tax!-to takeoff 0 2 15 17 0 1 21 22 0 4 178 182
Taxi-from landing 0 1 15 16 0 1 15 16 3 5 168 176
Taxi-aerial 1 0 5 6 0 1 4 5 1 2 27 30 Taxi 453 2.47"-
Takeon 5 3 21 29 5 4 19 28 56 51 211 318
Takeon-aborted 0 0 0 0 0 0 0 0 0 I 15 16
Takeon-around run 0 6 80 86 3 2 74 79 20 39 691 750 Takeon 1084 592"-
Takeon-initial dimb 59 49 173 281 53 52 182 287 493 494 1595 2582 Initial Climb 2582 14.09%
Climb 9 3 14 26 10 3 20 33 78 40 124 242
Climb-to CnJise 10 5 18 33 9 5 15 29 118 42 169 329 Climb 511 3.12"-
Cruise 57 21 91 175 53 30 119 202 389 171 835 1395
Cruise-normal 58 18 124 200 35 11 106 152 403 181 1150 1734
Crulse-holdina lIFRI 0 0 0 0 0 0 0 0 1 0 7 8 Cruise 3131 11.12"-
DlIScent 6 2 9 17 11 0 6 17 65 13 69 147
Descent-normal 12 2 28 42 4 0 26 30 58 32 223 313
DlISCent-emergency 1 1 2 4 1 1 3 5 1 7 35 49
Descent-uncontrolled 1 3 4 8 1 1 4 6 17 7 20 44 Descent 553 3.02"-
Approach 14 7 14 35 12 5 21 38 102 51 187 340
Approach-VFR panern-downwind 4 1 15 20 4 3 9 16 50 25 105 180
Approach-VFR pattern-base turn 2 2 6 10 4 2 3 9 28 14 38 80
Approach-VFR paltern-base to final 6 3 8 17 1 0 12 19 63 24 80 167
Approach-VFR pattern-final approach 15 15 79 109 10 13 76 99 114 154 687 955
Approach-go-around (VFR) 7 3 25 35 4 6 39 49 47 57 276 380
Approach-IAF to FAFlouter marker (IFR .. 0 2 6 1 1 1 3 39 8 9 56
Approach-FAF/outer marker to thrllShoid 10 2 5 17 4 2 1 13 65 23 46 134
Approach-circling (IFR) 1 1 1 3 3 0 1 4 14 4 8 26
Aooroach-missed aooroach lIFRI 4 1 2 7 1 2 1 4 24 6 12 42 Approadl 2360 12.98%
Landing-aborted 0 0 0 0 0 0 0 0 3 4 19 26
Landing 5 5 41 51 0 8 42 50 17 52 322 391
Landing-narattoudldown 3 11 180 194 5 10 151 166 23 98 1515 1636
Lendino-rol 3 4 225 232 2 6 241 249 19 50 2071 2140 Landino 4193 22.89%
Maneuvering 103 20 65 188 109 29 60 198 832 206 523 1561
Maneuvering-aerial application 6 11 41 58 12 8 43 63 89 88 416 593
Maneuvering-turn to reversa direction 10 5 13 28 4 5 9 18 73 36 96 205
Maneuvering-turn to landing area (emer. 1 1 1 3 0 1 2 3 5 3 17 25
Hover 1 2 15 18 6 1 12 19 18 25 136 179 Maneuverina 2563 13.99%
Other 11 5 42 58 3 3 44 50 42 25 272 339

Unknown 14 0 7 21 15 3 1 19 120 8 20 148
Not reported 7 0 15 22 9 3 12 24 42 4 51 103 OtherJ?JNR 590 322%

Total: 454 219 1420 2093 40S 228 1428 2061 3565 2100 12651 18322 18322 100.00%
Sub. Minor! Sub. Minor! Sub. Minor!

oesl. Dam. None Tolal Desl. Dam. None Total Des!. Dam_ None Total

Aircraft Damage 571 1501 20 2092 557 1476 28 2061 5069 13113 236 18418



Table 3.14
General Aviation Accidents, 1986-1993

by Flight Phases and by Aircraft Subcategories Summary
References 3.20 - 3.27

Standing Taxi Takeoff InilialOimb Climb Cruise Deacenl Approeeh Landing MInIJ8\/llring OtherntNR TolBI

Aircraft Subcateaories No, Pel No, Pel No, Pel No. Pel No, Pel No, Pel No, Pel No, Pel No, Pel No, Pel No, Pel No. Pel

Single Engine Reciprocating Fixed Wing 180 1.22% 364 2,48% 885 6,02% 2185 14,86% 457 3,11% 2500 17.1)0% 429 2,92% 1840 12,51% 3500 23,80% 1885 12,82% 482 3,28"'- 14707 100.00'%

Multi Engine Reciprocating FIXed Wing 13 U)3% 38 3,00'% 71 5,60% 161 12.70% 56 4.42% 239 18.85% 31 2,44% 236 18,61% 300 23,66% 64 5,05% 58 4,65% 1268 100.00'%

Turboprop fixed WJng 7 2,34"'- 14 4.68% 17 5.69% 29 9.70% 13 4,35% 38 12.71% 14 4,68"'- 52 17.39% 51 17.06% 54 18.06% 10 3.34% 299 100.00"'-

Turbojet Fixed Wing 0 0,00% 2 2,27% 9 10,23% 4 4,55% 6 6.82% 6 6,82% 1 1.14% 17 19,32% 24 27,27% 12 13.64% 7 7,95"'- 88 100,00'%

Total fixed Wing 200 1,22% 418 2,55% 982 6,00% 2379 14,54% 532 3,25% 2783 17,01% 475 2,90% 2145 13,11% 387523.68% 2015 12.32% 558 3,41"'- 16362 100,00'%

Reciprocating Engine Rotary Wing 20 2.11% 26 2,74% 56 5,90% 96 10.12% 16 1,69% 177 18,65% 34 3,58% 70 7.38% 128 13.49% 316 33,30% 10 1,05% 949 100,00'%

Turbine Engine Rotary Wing 13 2.70% 9 1.87% 23 4.77% 41 8.51% 10 2.07% 117 24,27% 12 2.49% 34 7.05% 49 10,17% 165' 34.23% 9 1.87% 482 100.00'%

Total Rotary Wing 33 2.31% 35 2,45% 79 5,52% 137 9.57% 26 1.82% 294 20,55% 46 3.21% 104 7.27% 177 12,37% 481 33.61% 19 1.33% 1431 100,00'%

Total Po_red Aircraft 233 1.31% 453 2.55% 1061 5.96% 2516 14.14"'- 558 3,14"'- 3077 17.29% 521 2,93% 2249 12,64% 4052 22.77% 2496 14,03% 577 3.24% 17793 100,00'%

Gliders 0 0,00% 0 0,00% 20 6,10% 52 15.85% 3 0,91% 23 7.01% 19 5.79% 94 28,66% 54 16,46% 57 17.38% 6 1,83% 328 100.00%

Balloons 3 1.68% ° 0,00% 1 0,56% 9 5.03% 9 5,03% 33 18,44% 13 7,26% 16 8.94% 85 47.49% 4 2.23% 6 3.35% 179 100.00'%

Other 0 0,00'% 0 0,00% 2 9.09% 5 22,73% 1 4,55% 4 18.18% 0 0,00'% 1 4.55% 2 9,09% 6 27,27'% 1 4,55% 22 100,00'%

Total Aircraft 236 1,29% 453 2.47% 1084 5,92% 2582 14.09'% 571 3,12% 3137 17.12% 553 3.02% 2360 12.88% 4193 22,89% 2563 13.99% 590 3.22% 18322 100,00'%
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Table 3.15
General Aviation Accidents, 1986·1993 by Flight Phases and by Aircraft SUbcategories SUmmary
Manueverlng Accidents and Accidents During Standing, Taxi, and Other Flight Phases Deleted

References 3.20 • 3.27

Takeoff Initia/Climb CHmb Cruise Descent Approach Landing TolBI

Aircraft SubcaleQOries No. Pel No. Pel No. Pel No. Pel No. Pel No. Pel No. Pcl No. Pcl

Single Engine Reciprocating Fixed Wing 885 7.50% 2185 18.52"- 457 3.87% 2500 21.19% 429 3.64% 1840 15.60% 3500 29.67% 11796 100.00%

Multi Engine Reciprocating Filled Wing 71 6.49% 161 14.72"- 56 5.12% 239 21.85% 31 2.83% 236 21.57% 300 27.42% 1094 100.00%

Turboprop Fixed Wing 17 7.94% 29 13.55% 13 6.07% 38 17.76% 14 6.54% 52 24.30% 51 23.83% 214 100.00%

Turbojel Fixed Wing 9 13.43% 4 5.97% 6 8.96% 6 8.96% 1 1.49% 17 25.37% 2435.82% 67 100.00%

Total. Fixed Wino 982 7.46% 2379 18.06% 532 4.04% 2783 21.13% 475 3.61% 2145 16.29% 3815 29.42% 13171 100.00%

Reciprocating Engine Rotary Wing 56 9.71% 96 16.64% 16 2.77% In 30.68% 34 5.89% 70 12.13% 128 22.18% sn 100.00%

Turbine Engine Rotary Wing 23 8.04% 41 14.34% 10 3.50% 117 40.91% 12 4.20% 34 11.89% 49 17.13% 286 100.00%

Total Rotary Wing 7'9 9.15% 137 15.87% 26 3.01% 294 34.07% 46 5.33% 104 12.05% In 20.51% 863 100.00%

Total Powe,ed Ai,crall 1061 7.56% 2516 17.93% 558 3.98% 30n 21.93% 521 3.71% 2249 16.03% 405228.87% 14034 100.00%

Gliders 20 7.55% 52 19.62"- 3 1.13% 23 8.68% 19 7.17% 94 35.47% 54 20.38% 265 100.00%

Balloons 1 0.60% 9 5.42% 9 5.42"'. 33 19.88% 13 7.83% 16 9.64% 85 51.20% 166 100.00%

Other 2 13.33% 5 33.33% 1 6.67% 4 26.67% 0 0.00% 1 6.67% 2 13.33% 15 loo00~~

Total Ai,erall 1084 7.49% 2582 17.83% 571 3.94% 313721.66% 553 3.82"- 2360 16.30% 4193 28.96% 14480 100.00%



3.3 GENERAL AVIATION OPERATIONS

General aviation operations are tabulated by the FAA Office of Aviation Policy. Plans. and Management
Analysis in their publication General Aviation Activity and Avionics Survey published annually by calendar
year. According to the introduction of this survey, all facets of civil (nonmilitary) aviation are included in
this survey except for flights conducted by air carriers under 14 CFR 121 {Ref. 3.9] and 14 CFR 127 [Ref.
3.10]. However. in comparing the operations data for commuter carrier with the data published by the
NTSB for scheduled 135 air carriers and in conversations with the FAA staff which prepares the General
Aviation Activity and Avionics Survey, it was discovered that no 14 CFR 125 operators and those
operators that were known to be scheduled 14 CFR 135 operators were not included in the survey.
Despite a conscious effort to exclude these operators, some scheduled 14 CFR 135 operators (commuter
air carriers) were included in the survey along with all nonscheduled 14 CFR 135 operators (air taxis).

To determine the general aviation operations consistent with the NTSB definition for general aviation, it is
necessary to subtract the scheduled 14 CFR 135 operations (commuter carriers) and the nonscheduled
14 CFR 135 operations (air taxis) from the total operations given by the General Aviation Activity and
Avionics Survey. This can be accomplished very readily for hours flown and nautical miles flown since
the General Aviation Activity and Avionics Survey lists these numbers separately under total. commuter
and air taxi. Determining the number of flights (or landings) for strictly general aviation is another matter.
The General Aviation Activity and Avionics Survey gives nul'T'bers only on the total number of landings.
No breakdown by commuter or air taxi or any other primary use is prOVided. An estimate of the number of
commuter and air taxi flights must be made in order to continue the development of the general aviation
accident rate by flight phase.

The number of commuter and air taxi flights can be estimated by two methods. One is to base the
estimated number of flights on the number of primary use hours flown divided by the average trip time for
that particular subcategory of aircraft. The other method is to base the estimated number of flights on the
number of primary use nautical miles flown divided by the average trip length for that particular
subcategory of aircraft. Both methods were used and two estimates in the number of commuter and air
taxi flights were calculated. The reason for the difference in two estimates is due to rounding in the
various factors used to estimate the number of flights.

Tables 3.16 to 3.26 taken from the FAA General Aviation Activity and Avionics Survey [Ref. 3.1 to 3.8)
presents the following information by years for the years 1986 to 1993:

1. Population (from Ref. Table 2.1),
2. Number active (from Ref. Table 2.1),
3. Total hours flown (from Ref. Table 2.1),
3a. Commuter hours flown (scheduled 14 CFR 135) hours flown (from Ref. Table 3.2),
3b. Air taxi hours flown (nonscheduled 14 CFR 135) hours flown (from Ref. Table 3.2),
3c. Total day hours flown (from Ref. Table 4.1).
3d. Total night hours flown (from Ref. Table 4.1).
3e. Visual Meteorological Conditions (VMC) day hours flown (from Ref. Table 4.2),
31. Visual Meteorological Conditions (VMC) night hours flown (from Ref. Table 4.2),
3g. Total Visual Meteorological Conditions (VMC) hours flown (from Ref. Table 4.2),
3h. Instrument Meteorological Conditions (IMC) day hours flown (from Ref. Table 4.3),
3i. Instrument Meteorological Conditions (IMC) night hours flown (from Ref. Table 4.3),
3;. Total Instrument Meteorological Conditions (IMC) hours flown (from Ref. Table 4.3),
4. General aviation hours flown =3. total hours-3a. commuter hours-3b. air taxi hours
5. Total landings (from Ref. Table 2.5)
5a. Local landings (from Ref. Table 2.6),
5b. Cross country landings (from Ref. Table 2.7),
6. Estimated flights (based on primary use hours/average trip time),
6a. Commuter flights (determined from 3a. commuter hours flown/13. average trip time),
6b. Air taxi flights (determined from 3b. air taxi hours flownl13. average trip time),
7. Estimated flights (based on primary use nautical miles/average trip length)
7a. Commuter flights (determined from 9a. commuter nautical miles flownl12. average

trip length),
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For consistency with the accident data of Section 3.2, general aviation operations data were added and
summarized for the 1986 to 1993 time period. General aviation operations data tabulated by the FAA
prior to 1986 are not as complete as operations data tabulated from 1986 onwards. Important information
such as the estimated number of total landings were not tabulated prior to 1985. Prior to 1983, the
estimated number of general aviation nautical miles flown were not tabulated. General aviation
operations data were found only as far back as 19n and could be added to Tables 3.16 to 3.26 if it
becomes necessary to extend these tables backwards in time further. However, the utility of this exercise
would be limited because of the incol'Tl>leteness of the data. Therefore the decision was made to
consider only the 1986 to 1993 time period for general aviation operations.

Table 3.27 summarizes the general aviation operations by aircraft subcategories for 1986·1993 and is
based on the information developed in Tables 3.16 through 3.26.

7b. Air taxi flights (determined from 9b. air taxi nautical miles flownt12. average trip
length),

8. General aviation flights.
8a. Based on hours/average trip time (determined from 5. totallandings-6a. commuter

flights-6b. air taxi flights),
8b. Based on nautical miles/average trip length (determined from 5. total landings ·7a

comrroter flights-7b. air taxi flights),
9. Total nautical miles flown (from Ref. Table 3.3),
9a. Commuter nautical miles flown (from Ref. Table 3.3),
9b. Air taxi nautical miles flown (from Ref. Table 3.3),
10. General aviation nautical miles flown. 9. total nmiles-9a. comrroter nmiles-9b. air taxi

nmiles,
11. Average speed (nmileslhour) (determined from 9. total nmiles flown/5. total landings),
12. Average trip length (nmileslhour) (determined from 9. total nmiles flownl3. total hours

flown),
13. Average trip time (hoursllanding) (determined from 3. total hours flown/5. totallandingsj,
14. Average commuter speed (nmileslhour) (determined from 9a. commuter nautical miles

flownt3a. commuter hours flown),
15. Average air taxi speed (nmiles/hour) (determined from 9b. air taxi nautical miles flown/3b.

air taxi hours flown),
16. General aviation average speed (nmiles/hour) (determined from 10. general aviation

nautical miles flown/4. general aviation hours flown).

The tables listed below gives the general aviation subcategories for which the general aviation operations
table were created:

7/24/963·34

Single-engine reciprocating (piston), fixed wing,
Multiple-engine reciprocating (piston), fixed wing,
Turboprop, fixed wing,
Turbojet, fixed wing,
Total fixed wing (summation of Tables 3.16 to 3.19).
Reciprocating engine (piston), rotary wing.
Turbine engine. rotary wing,
Total rotary wing (summation of Tables 3.21 and 3.22).
Total powered aircraft (summation of Tables 3.16 to 3.19, and 3.21 to 3.22),
Other aircraft (includes gliders and balloons).
Total aircraft (summation of Tables 3.16 to 3.19, 3.21 to 3.22. and 3.25).

Table 3.16
Table 3.17
Table 3.18
Table 3.19
Table 3.20
Table 3.21
Table 3.22
Table 3.23
Table 3.24
Table 3.25
Table 3.26
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Table 3.16
General Aviation Op.atlons

Single-Engine Reciprocating, Fixed Wing
References 3.1 to 3.8

Parameter (Ref. Table No.) 1986 1987 1988 1989 1990 1991 1992 1993 1994

Population (2. 1) 208,605 209,295 202,913 208,082 207,384 206,371 192,420 193,135
No. Active (2.1) 171777 171035 164 760 170370 165073 154 102 143580 139304
Total Hours Flown (2.1 21938642 22140926 21946454 22306870 23696582 20528898 18074428 17074194

ICommuter Hrs. (3.2) 294599 288040 67106 86055 242,447 118973 113563 0
lAir Taxi Hrs. 13.2\ 708644 590922 709953 707069 368340 541826 464 447 377368

GA Hrs. =Total Hrs.
-Commuter Hrs.- Air Taxi Hrs. 20935399 21261964 21169395 21513746 23085795 19868099 17496 418 16696826

Total Dav Hours Flown (4.1) 19,560,278 19,716,454 19,701,670 19,406,490 20,528,366 12,206,819 16144,922 15,000,116
Total Night Hours Flown (4.1) 1,960,101 2,051,813 2,131,828 2,763,525 2,973,917 1,452,960 1,929,506 3,010,695
VMC Dav Hours Flown (4.2) 18,312,246 18,672,258 18,545,108 18,280,300 19,322,588 11,732,973 15,441 143 14,230,163
VMC Night Hours Flown (4.2) 1625145 1708727 1806 772 2384 284 2596 552 1347964 1779197 1764 789
Total VMC Hours Flown (4.2) 19937391 20380985 20351880 20664584 21919140 13080837 17220340 15994952
IMC Day Hours Flown 14.3) 1251111 1042742 1153 862 1122622 1203108 478833 703 779 769955
IMC Niaht Hours Flown 14.3) 337111 342849 323200 382574 373057 105446 150309 1292238
TotallMC Hours Flown (4.3) 1588222 1385591 1477062 1505196 1576165 584 279 854088 2062193

Total Landngs (2.5) I 32,427,255 33,664,442 34,362,721 34,070,471 37,914,218 33,935,464 29052,448 24,068,971
Locallandnas 12.6) 23,114,102 24,342,136 25,171,113 24,634,231 28,745,999 24,976,273 21168,229 17,.163,561
Cross Country Landings (2.1) 9,266,973 9,266,726 9,148,458 9,404,824 9,131,370 8,946,030 7879,566 6,882,758

Estimated Flights (hours/avg. trip time)
ICommuter Flights 435443 437954 105071 131436 387912 196669 182539 0
lAir Taxi Fliahts I 1047439 898475 1111611 1079 944 589339 895670 746542 531964

Estimated Flights (nmileslavg. trip lenath)
Commuter Flights I 453757 463 783 115820 134112 428032 199 813 252610 0

lAir Taxi Flights I 1,039,913 946,676 1,146,194 1,113,830 636,329 907,118 839,986 466,789
GA Flights =Totallandings-Commut8r Fhs.-Air Taxi Fits,

IBased on hrsJava. trip time 30,944,373 32,328,013 33,146,039 32,859,090 36,936,967 32,843,125 28123367 23,537007
I Based on nmiles/ava. trip lenatt 30933585 32253983 33100 707 32822530 36849858 32828533 27959852 23602182

Total Nautical Miles Flown 13.3) 2152352000 2164970000 2158429 000 2284 631000 2297273000 2413032000 1784 714000 1659552000
ICommut&r Nmiles (3.3\ 30118,000 29826000 7275000 8993000 25935000 14208000 15518000 0
lAir Taxi Nmiles (3.31 69024000 60881000 71996,000 74689000 38556,000 64502000 51601000 32185000

GA Nmiles =Total Nmiles
-Commuter Nmiles -Air Taxi Nmiles 2053210000 2074263000 2079158000 2200949000 2232782000 2334322000 1,717595 000 1627367000
Averaae Speed (nmileslhour) 98.11 97.78 98.35 102.42 96.95 117.54 98.74 97.20
Awrage Trip length (nmileSllandinlll 66.37 64.31 62.81 67.06 60.59 71.11 61.43 68.95
Awraae Trip TIme (hourJlandnal 0.68 0.66 0.64 0.65 0.63 0.60 0.62 0.71
Awraae Commuter SPeed (nmi/eslhou 102.23 103.55 108.41 104.50 106.97 119.42 136.65 N.A.
Average Air Taxi Speed {nmileslhourl 97.40 103.03 101.41 105.63 104.68 119.05 111.10 85.29
GA Average Speed (nmileslhour) 9807 97.56 98.22 10230 96.72 117.49 98.17 97.47

NA = Not Applicable
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T... 3.11 (Continued)
Gen.a' Aviation Operations

Slng"Englne Reciprocating, Fixed Wing
References 3.1 to 3.8

Average Pet. of Pet. otTol
FI ad WI AI ft

Tot..Paremeter (Ref. Table No.)
X Ing rcra

Population (2.1) 203,526 84.59% 78.05%
No. Active (2.1) 160000 83.70% 78.130/0
Total Hours Flown (2.1 167706994 20963374 73.29"k 66.520/0

ICommuter Hrs. 13.2) 1210783 151348
Air Taxi Hrs. 13.2) 4468569 558571

GA Hrs. '" Tolal Hrs.
-Commuler Hrs.- Air Taxi Hrs. 162027642 20253455 78.70% 72.56%

Total Day Hours Flown (4.1) 142,265,115 17,783,139 n.06% 70.52%
Total Night Hours Rown (4.1) 18,274,345 2,284,293 .. 55.330/0 51.82%
VMC Oay Hours Flown 14.2) 134,536,n9 16,817,097 81.01% 73.560/0
VMC Niahl Hours Rown '4.2) 15013330 1876666 64.660/0 59.120/0
Total VMC Hours Flown '4.2) 149550109 18693 764 79.01% 71.800/0
IMC Oav Hours Flown (4.3) 7726012 965752 ...• 41.62% 41.460/0
IMC Night Hours Rown (4.3) 3306 784 413348 33.55% 33.35%
TotallMC Hours Flown (4.31 11032796 1379100 38.82% 38.64%

Totall.Jlndnas 12.51 I 259,495,990 32,436,999 81.22% 70.44%
ILocal I.Jlndnas (2.6) 189,315,644 23,664,456 92.460/0 81.060/0
I Cross Country I.Jlndings (2.n 69,926,705 8,740,838 61.060/0 54.930/0

Estimaled Fliahts (hours/ava. IriD lime)
ICommuter Fliohls 1877025 234628
lAir Taxi Fliahts I 6900984 862623

Estimaled Flights (nmiles/ava..Irip 1enQI~)

ICommuter Riahls 2047925 255991
lAir Taxi Flights I 7,096,834 887,104

GA Riohls '" Total Landinas-Commuter FIts.-Air Taxi Fils.
IBased on hrsJava. lrip lime 250,717,981 31,339,748
IBased on nmiles/ava. Irip 18flQIt1 250 351231 31293904

To181 Naulical Miles Flown 3.3) 16914953000 2114369125 57.31% 54.500/0
ICommuter Nmiles (3.3) 131873000 16484 125
lAir Taxi Nmiles (3.3) 463434000 57929 250

GA Nmiles =Total Nmiles
-Commuter Nmiles -Air Taxi Nmiles 16319646000 2039955 750 63.630/0 60.67%
Average Speed (nmileslhour) 100.86 100.89
Average Trip length (nmilesl1anding) 65.18 65.33
Average Trip Time (hourllanding) 0.65 0.65
Average Commuter Speed (nmileslhoul 108.92 111.68
Average Air Taxi Speed (nmileslhour) 103.71 103.45
GA Average Speed (nmileslhour) 100.72 100.75



Table 3.17
Gene,., Aviation Operations

lIunl-Englne Reciprocating, Rxed Wing
References 3.1 to 3.8

Perameter (Rer. Table No.) 1988 1987 1988 1989 1990 1991 1992 1993 1994

Population (2.1) 28,645 27,679 26,498 26,722 26,674 26,095 23,298 22,134
No. Active (2.1) 23869 23419 22797 23445 22700 21246 18536 16565
Total Hours Flown (2.1 4922215 4898421 4279602 4664 601 4276233 3561730 3176 476 2525 537

'Commuter Hrs. (3.2) 425119 572401 268 807 332564 220 018 127333 293027 0
'Air Taxi Hrs. (3.2) 999243 943 264 1009393 1051 176 1010269 582037 576472 483273

GA Hrs... TotalHrs. I
·Commuter Hrs.- Air Talei Hrs. 3497853 3382756 3001402 3280861 3045946 2852360 23069" 2042264

Tolal Dav Hours Flown (4.1) 3,802,384 3,688,649 3,440,545 3,452,765 3,087,215 1,504,413 2,550,141 1,472 874
Tolal NiGht Hours Flown (4.1) 1076,946 957,365 853,327 1,164,902 1,130,368 362,107 626335 926,635
VMC Day Hours Flown (4.2) 2,972,293 2,937,703 2,794,605 2,782,354 2,472,211 1203,372 2,088109 1111,936
VMC Nillht Hours Flown (4.2) 671 192 602320 537536 753503 758087 236 234 458402 356671
Tolal VMe Hours Flown (4.2) 3643485 3540023 3332141 3535 857 3230298 1439606 2546511 1468607
IMC Dav Hours Flown /4.3) 834699 743443 642513 665553 614842 302229 462032 360938
IMe Night Hours Flown (4.3) 410328 349289 316823 411380 371785 123 086 167933 569964
TolallMe Hours Flown (4.3) 1245027 1092732 959336 1076 933 986627 425 315 629965 930902

Total Landings (2.5) 5,287776 3,768,708 3,990,514 4,736,298 4,094,349 3561,076 3,090811 2,338,243
ILocal Landinas (2.6) 1,736,977 1,125,457 1,229,611 1,562,348 1,407,703 1,378,897 1,010,598 766,344
ICross Country Landings (2.7) 3,558,962 2,633,282 2,755,256 3,177,093 2,669,158 2,174064 2,066,5" 1,565,341

Estimated Flights (houralayg. trip time)

ICommuter FlilIhts 456692 440389 250649 337676 210660 127310 285124 0
'Air Taxi Fliahls' 1073454 725721 941208 1067333 967299 581930 560925 447433

Estimated Fliahts (nmilealava. trip length)
ICommu18r Fliahts I 461228 456169 258 951 370147 237081 125021 295 102 0
lAir Taxi Flillhts I I 1137,267 735,136 959,459 1 129,482 1,016,818 611,083 613296 370,802

GA FliQhts .. Total Landings-Commuter Fhs.-Air Taxi Fits.
IBased on hrs.lavg. trip time 3757,630 2,602,598 2,798,657 3,331,289 2,916,391 2,851,836 2244 761 1890,810
IBased on nmiles/ava. trip lenatt 3689282 2577 403 2772104 3236670 2840450 2824972 2182413 1967441

Total Nautical Miles Flown (3.3) 712362000 721 110000 628062000 701948000 622215000 506927000 459220000 341383000
ICommuter Nmiles (3.3) 62136000 87284000 40 756000 54 858000 36029000 17797000 43845000 0
lAir Taxi Nmiles (3.3) 153 211000 140662000 151008000 167396000 154 525000 86989000 91121000 54137000

GA Nm~8li = Total Nmiles
-Commuter Nm~8li -Air Taxi Nmiles 497015000 493164000 436 298000 479694 000 431661000 402141000 324254000 287246000
Average Speed (nmMesJhour) 144.72 147.21 146.76 150.48 145.51 142.33 144.57 135.17
Aver8119 Trip Lenath (nmilesllanding) 134.72 191.34 157.39 148.21 151.97 142.35 148.58 146.00
Awrall9 Trip Time (hourllandna) 0.93 1.30 1.07 0.98 1.04 1.00 1.03 1.08
Averall9 Commuter Speed (nmiles!hou 146.16 152.49 151.62 164.95 163.75 139.77 149.63 N.A.
Awrage Air Taxi SJ)88d (nmileslhour) 153.33 149.12 149.60 159.25 152.95 149.46 158.07 112.02
GA Average Speed (nmileslhour) 142.09 145.79 145.36 146.21 141.72 140.99 140.55 140.65

NA. = Not Applicable
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TlIble 3.17 (Continued)
Gen.al Aviation Operations

Multi.Engine Reciprocating, Fixed Wing
References 3.1 to 3.8

Average Pel. of Pel of Tol
FI edWi AI"

Tot..Parameter (Ref. Table No.)
x Ina rcr.

Population (2.1) 25,968 10.79"'<' 9.96%
No. Active (2.1) 21572 11.280/0 10.53%
T0181 Hours Flown (2.1 32304 815 4038102 14.12% 12.81%

Commuter Hrs. (3.2) 2239269 279909
Air Taxi Hrs. (3.2) 6655127 831 891

GA Hrs. =Total Hrs. I
·Commuter Hrs.- Air Taxi Hrs. 23410419 2926302 11.37"'/0 10.48%

Total Day Hours Flown (4.1) 22,998,986 2,874,873 12.46% 11.40%
Total Night Hours Flown (4.1) 7,097,985 887,248 21.49"/0 20.13%
VMCOay HQUI'$ Flown (4.2) 18,362,583 2,295,323 11.06% 10.04%
VMC Night Hours Rown (4.2) 4373945 546743 18.84% 17.23%
Total VUC Hours Flown (4.2) 22736528 2842066 12.01% 10.920/0
IMC Day Hours Flown (4.3) 4626249 578281 24.920/0 24.83%
IMC Night Hours Flown (4.3) 2720588 340074 27.60% 27.44%
Total IMC Hours Flown (4.3) 7346837 918355 25.85% 25.73%

ToI8llandillQa (2.51 3O,867,n5 3,858,472 9.66% 8.38%
Local lancings (2.61 10,217,935 1,2n,242 4.99% 4.38%

I Cross CounbY landinos (2.n 20,599,733 2,574,967 17.99"'<' 16.18%
Estimated Fliahts (hours/a\IQ. trip time)

Commuter Rights 2108499 263562
Air Taxi Flights I 6365304 795663

Estimated Fliahts (nmilesla\IQ. trip lenothl
Commuter Rights 2203698 275462

lAir Taxi Flights 6573,342 821,668
GA Rights,. TolallancillQs-Commut8r FIts.-Air Taxi Fits.

Based on hrsJavg. trip tim. 22,393,971 2,799246
I Baaed on nmiles/8\IQ. trip Ienotti 22090735 2761342

Total Nautical Miles Flown 3.3) 4693 227000 586653375 15.90% 15.120/0
ICommuter Nmiles (3.3) 342705000 42838125
Air Taxi Nmiles (3.3 999049000 124881125

GA Nmiles =Total Nm~es
-Commuter NmHes -Air Taxi Nmiles 3351473000 418934 125 13.07'0/0 12.460/0
Average Speed (nmileslhour) 145.28 144.59
Average Trip langth (nmilesl1andinlll 152.04 152.57
Averaae Trip Time (hourl1anding) 1.05 1.06
Average CommU18r Speed nmHesihoUl 153.04 152.62
Average Air Taxi Speed (nmileslhour) 150.12 147.97
GA Average Speed (nmileslhour) 143.16 142.92

3. GENERAL AVIATION 4/5/96



Table 3.18
Genera' Aviation Operation.

Turboprop, Axed Wing
References 3.1 to 3.8

P.......... (Ref. T.....No.)

PODUIatlon '2.1)
No. Active '2.1)
Total Hours Flown (2.1

ICommuter Hrs. '3.2)
IAi'Taxi Hra. 13.2)

GA Hra.• Total Hrs. I
-Commuter Hrs.- AirTalli H,..

Total I8Y Hours Flown (4.1)
Total light Hours Flown (4.1)
VMC laY Hours Flown 14.2)
VMC liGht Hours Flown 14.2)
Total VMC Hours Flown '4.2)
IMC Day Hours Flown 14.3)
'Me Niaht Hours Flown 14.3)
TolBl.Me HourI Flown (4.3)

Total LandnasI2.5) I
ILocaI Landlnas (2.6)
Ierou CountrY Landinas ,2.n

Estimated FUahll thoursla\V. Irlp time)
ICommuter Fliahts
IAi' Taxi FIictIts I

6,632
5964

2881538
1332308

203967

1345263
2094,417

693.101
1235.962

286953
1522915

859883
405092

1264975
3074229

608250
2507.347

1421401
217606

1987

5871
5274

488 415
281419

1407227
1.603,608

484,619
1110,557

255935
1366492

494 213
228889
723102

2.490.601
533,688

1.965.041

558 756
321949

1988

5,783
5259

2369947
647906 .
306331

1415710
1,741,087

671,376
1,368,623

429652
1798 275

374547
242367
616914

2417,659
310,552

2.100,909

660950
312498

1H1

6876
6324

3131961
1061206

296808

1773947
2.104.888

946.522
1,516,658

559103
2075 761

589747
388205
9n952

3,863 795
700,860

3155.838

1309174
366162

1990

6411
5652

2521281
887897
305458

1327926
1.n6,603

687500
1.210805

393212
1604017

579791
298200
8n991

2.904,657
743.809

2.175570

1022907
351905

'"'
6.279
4920

1512668
310559
272018

930091
727.139
268.549
533,764
160006
693 770
195151
108984
304 135

2,033602
608507

1.408 911

417510
365696 .

1112

6,072
4704

14n709
260319
199954

1017436
1,169,086

308.623
892193
183617

1075810
276893
125006
401899

1743;365
558.064

1207,006

307118
235901

,.
5,988
4450

1232450
o

200089

1032 361
386,437
497,763
219758
129 518
349276
166680
368 244
534924

1.307109
335.975
976.700

o
212210

1114

Estimated Fliahts 'nmiellava. trID lena"')
ICommuter Fliahts I 1414358
lAir Taxi Fliahts I 228354

GA Rights. Total ----Cornmullr FIts.-» Taxi Fits.
IBased on hrsJava. iii!) time 1 435,222
IBased on nmIesIaw. triD IiBnaI 1 431 517

Total Nautical Miles Flown '3.3) 550 215000
ICommuter NmiIes (3.3) 253 137000
lAir Taxi Nmiles '3.3) 40870000

GA Nmiles • Total Nmiles

557773
328.684

1609.896
1604144

406624000
91064000
53662000

663598
337,870

1444.211
1416192

457579000
125596000
63947000

1351273
380423

2.188.459
2132099

593875000
207694000
58472000

1051242
358,429

1.529845
1494987

493971000
178 n6000
60955000

427.781
393197

1250,397
1212624

289827000
60967000
56038000

357458
272485

1200346
1113423

280381000
57489000
43823000

o
147905

1094899
1158 204

194893000
o

22053000

-Commuter Nmiles -Air TaJd NmIea
Awraoe Speed (nmllesn1our
Averaae Trip lenath ,nmi
Aw1'8Q8 Trip lime (hout

Awraae Commuter SDeed (nmiles!hou
AWraa8 Air Taxi Soeed 'nmlleslhour)
GA Averaoe Soeed Inmileslhourl

N.A.• Not Applicable
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256208000
190.94
178.98

0.94
190.00
200.38
190.45

261.898000
186.78
163.26

0.87
186.45
190.68
186.11

268036000
193.08
189.27

0.98
193.85
208.75
189.33

327709000
189.62
153.70

0.81
195.72
197.00
184.7~

3-39

254240000
195.92
170.06

0.87
201.35
199.55
191.46

172822000
191.60
142.52

0.74
196.31
206.01
185.81

179069000
189.74
160.83

0.85
220.84
219.17
176.00

172840000
158.13
149.10

0.94
N.A.

110.22
167.42
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Teili. 3.18 (Continued)
Gen...., AvI.tlon Operetlons

Turboprop, Fixed Wing
References 3.1 to 3.8

Average Pcl of Pct. of Tot
R edWi AI ft

Total,.,......... (R.f. Teble No.)
x Uta rcrII

IPoIUation (2.n 6239 2.59% 2.39%
No. Active '2. n 5318 2.78% 2.600/0
Total Hours Flown (2.1 17304615 21630n 7.56% 6.86%

ICommuter Hrs. 3.2) 4988610 623576
lAir Taxi Hrs. (3.2) 2066044 258256

GA Hrs... Total Hrs.
-Commuter Hrs.- Air Taxi Hrs. 10249961 1281245 4.98% 4.59%

Total Day HoUrs Flown (4.n 11.603.265 1450.408 6.28% 5.75%
Total Night Hours Flown (4.1) 4.558053 569.757 13.80% .12.93%
VMC pay Hours Flown (4.2) 8.088.320 1,011,040 4.87% 4.42%
VMC Nioht Hours Rown 14.2) 2397996 299750 10.33% 9.44%
Total VMC Hours Flown (4.2) 10486 316 1310790 5.54% 5.03%
IMe Day HoIXS Flown 14.3) 3536905 442113 19.05% 18.98%
IMe NiGht Hours Rown (4.3) 2164987 ' 270623 21 ~96"10 21.83%
TotallMC Hours Flown (4.3) 5701892 712737 20.06% 19.97%

TotBllandnas (2.5) I 19.835,017 2419.3n 6.21% 5.38%
llocallandnas (2.6) 4399.705 549.963 2.15% 1.88%
ICross Countrv landings (2.7) 15,497.322 1937165 13.53% 12.17%

estimated Fliahts (hours/avo. trio time)
ICommuter Riahts ·'5697816 712227
lAir Taxi Fliahts I 2383927 297991

estimated Fliahts (nmiles/ava. trip lenath)
Commuter Fliahts I 5823483 727935
Air Taxi Flights I 2,447345 305,918

GA Riahts • Totallandnas-eommu18r FIts.-Air Taxi Fits.
IBased on hrs.lava. bip time 11.753.275 1469159
IBased on nmiles/ava. trip IenatfI 11564 189 1445524

TotIII Nautical Miles Flown (3.3) 3267365000 408420625 11.07% 10.53%
ICommuw Nmiles (3.3) 974723000 121840375
lAir Taxi Nmiles (3.3) 399820000 499nsoo

GA Nmiles .. Total Nmiles
-Commuter Nmiles -Air Taxi Nmiles 1892822000 236602750 7.38% 7.04%
Avvraae Speed (nmileslhour) 188.81 186.98
Awraae Trip length (nmilest1anding) 1&4.73 163.46
Averaae TriP TIme (hourl1anding) 0.87 0.88
AY8r808 Commu18r SPeed (nmil8Sl11oul 195.39 197.19
Awrage Air Taxi Speed (nmileslhour) 193.52 191.47
GA Aver_A Q ........ (nmileslhour) 184.67 183.91
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Table 3.1'
Generel Aviation ap.etlone

Turbojet, Fixed Wing
References 3.1 to 3.8

P........ (R.f. rabla No.) ,.. ,.87 1188 ,.It lItO lt11 1112 1m 11M

population '2.1) 4,961 4789 4,555 4,736 4,891 5041 4_ 5062
No. Active '2.1) 4480 4338 4187 4402 4374 4353 4022 4068
J otaI Hours Flown '2.1 1654308 1527760 16n752 1654096 1511 560 1236283 1072292 1178 873

'Commuter Hrs. 3.2» 381 4625 2805 8593 0 4282 9511 0
Air Taxi Hr•. (3.2) 198634 171266 194 228 216227 147365 185 657 74787 107491

GA Hrs.• Total Hrs.
-Commuter Hrs.- Ail Tbi Hra. 1455293 1351869 1480719 1429 276 1364 195 1046344 987994 1071382

Total Day Hours Flown (4.n 1276,996 1138,852 1,227,229 1,168,399 1,085,973 726577 838,941 297320
Tolal Night Hours Flown (4.1) 368,424 365,923 399,843 476,069 441,692 205,652 233351 607918
VMC Day HcKw. Flown '4.2) 782.825 708,106 814,273 831.548 752,716 4.99085 576120 119150
VMC Niaht Hours Flown '4.2} 185746 181436 190 991 279966 246844 97029 131061 1~158

TOIaI VMC Hours Flown (4.2) 968571 889542 1005264 1111514 999560 596114 707181 239308
IMC Day Hour. Flown (4.3) 488584 431007 411888 338644 334 679 228608 262821 178169
IMe Niaht Hours Flown (4.S) 181363 184 718 207292 197360 195 253 108 714 102290 481759
TotallMe Hours FIown,4.3} 669947 615725 619180 536004 529932 337322 365111 665928

Total Landnas (2.5) , 1284,427 1.234,563 1298,001 1455,010 1256.966 971 172 929511 884,744
'Local Lanclna. (2.6) 151676 116,368 71,502 190,286 76,793 84485 56986 72330
ICrosa CountrY landinas (2.7) 1130 769 1,115,781 1 225,081 1,269,027 1 182,918 885,844 874,324 814,790

Estimat8dFHahts (hours/aWl. triP time)

Commuter Fliahts 296 3737 2170 7559 0 3364 8245 0
IAiI Taxi Fliahts I 154222 138398 150265 190202 122 544 145844 64829 80672

Estimated Fliahts (nmilealaWl. triD lenalh)
Commuter Fliahts I 305 3883 1964 7422 0 3602 9223 0
Ail Taxi Flights I 156,949 143,155 154,223 186,815 126,670 151 771 70,285 94185

GA Riahts • Total Landinaa-Commul8r FIta.-Ajr Taxi Fits.
Based on hrsJava. bip time 1129,909 1,092,428 1145,565 1257,249 1134,422 821,964 856438 804072

IBased on nmilesJava. bip lenatt 1127173 1087525 1141 814 1260772 1130 296 815799 850003 790559
Total Nautical Miles Flown 13.3) 673709000 618648000 678235000 692000000 605·880000 485634000 421382000 463383000

ICommuter Nmiles ,3.S) 160000 1946000 1026000 3530000 0 1801000 4181000 0
IAiI Taxi Nmiles (S.3) 8232SOOO 71736000 80585000 88849000 61057000 75893000 31863000 49329000

GA Nmilea • Total Nmilea
-Commuter Nmiles -Ar TPi NmIes 581226000 544966000 596624000 599621000 644 823000 407940000 385338000 414054000
AV8f8Q8 Speed (n 407.25 404.94 404.25 418.36 400.83 .392.82 392.97 393.07
AV8f'8ge Trip length (nmi 524.52 501.11 522.52 475.60 482.02 500.05 453.34 523.75
Average Trip lime (hourl\ending) 1.29 1.24 1.29 1.14 1.20 1.27 1.15 1.33
Average Commuter SP88d(nmileslhou 419.95 420.76 365.78 410.80 0.00 420.60 439.60 N.A.
Average Air Taxi Speed (nmileslhour) 414.45 418.86 414.90 410.91 414.32 408.78 426.05 .58.91
GA Averaoe Speed (nmiJeslhour) 406.26 403.12 402.93 419.53 399.37 389.87 390.02 386.47

N.A. = Not Applicable
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T." 3.19 (Ccmtlnued)
Gen.-I Aviation 0per8llon.

TUfbotet, Fixed Wing
References 3.1 to 3.8

Pet of Pct. of Tot
WI

Tot..Par-meter (R.f. Table No.)
Fixed Ina Aircraft

IPoouIation 12.1 ) 4,863 2.02% 1.86%
No. Active (2.n 4278 2.24% 2.09%
T0181 Holn Flown 12.1 11512924 1439 116 5.03% 4.51"10

ICommuter Hrs. '3.2) 30197 3775
lAir Taxi Hrs. '3.2) 1295655 161957

GA Hrs... Total Hrs.
-COmmuter Hrs.- Air Taxi Hrs. 10187072 1273384 4.95% 4.56%

Tolal Day Hours Flown 14.1) 7,760,287 970,036 4.20% 3.85%
Total Night Hours Flown (4.1) 3,098,872 387359 9.38% 8.79%
VMC Day Hours Flown (4.2) 5,083,823 635,478 3.06% 2.78%
VMC Niaht HOurs Flown '4.2) 1433231 179154 6.11"10 5.64%
Total VMC Hours Flown '4.2) 6517054 814632 3.44% 3.130/0
IMC Day Hours Flown (4.3) 2674400 334300 14.41% 14.35%
IMC Night Hours Flown (4.3) 1664 749 208094 16.89% 16.79%
Tol8/ IMC Hours Flown 14.3) 4339149 542394 15.21"10 15.20%

Total Landnas '2.5) I 9,314,394 1164,299 2.92% 2.53%
IL.ocaI Landnas '2.6) 820,426 102,553 0.400.4 0.35%
ICross Country Landings (2.7) 8,498,534 1,062,317 7.42% 6.68%

Estimated Fliahts (hours/ava. trio time'
ICOmmuter Aiahts 25370 3171
lAir Taxi Fliahts I 10469n 130872

Estimated Flights (nmiles/ava. trip lenat I)

Commuter Fliahts 26399 3300
lAir Taxi Fliahts I 1084,053 1~5,5(l7

GA Fliahta .. Total Lancinas-eommuter FIts.-Air Taxi Fits.
IBased on hrsJava. bip time 8,242,047 1,030,256
IBased on nmiles/ava. triP lenQtt 8203943 1025493

Total Nautical Miles Flown 3.3) 4638871000 579858875 15.72% 14.95%
ICommuter Nmilea ,3.3) 12644000 1580500
lAir Taxi Nmiles '3.3) 541635000 67704 375

GA Nmles .. Total Nmiles
-Commuter Nmiles -Ar Taxi Nmilea 4084 592000 510574000 15.93% 15.19%
Averaae Soeed Inmi/eSl1lour) 402.93 401.81
Average Trip 18ngth (nmilesJ1anding) 498.03 497.86
Average Trip lime (hourt1anding) 1.24 1.24
Averaae Commul8r Speed (nmile8l1lout 418.72 353.92
Averaae Air Taxi Soeed (nmileslhour) 418.04 420.90
GA Average Speed (nmileslhour) 400.96 399.70
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Table 3.20
GenenI Aviation OpenltioM

T0t8I, Flx8d Wing
Referencn 3.1 to 3.8

ICommUl8r Fliahts I 3 555 855
lAir Taxi Fliahts • 3.554 589

P........ (Ref. Tillie No.)

Population (2.1)
No. Active (2.1)
Total Hours Flown (2.1

ICommu..... HrI. (3.2)
Ar Taxi Hr•. (3.2)

GA Hrs... Total HrI. I·
-commuter Hrs.· Ail Tui Hrs.

Total D8Y Hours Flown (4.1)
Total Night Hours Flown (4.1)
VMC Day Hours Flown (4.2)
VMC Niaht Houri Flown 14.21
Total VMC Hours Flown 14.2)
IMe Day Hour. Flown (4.3)
IMe Niaht Hours Flown 14.3)
TotallMC Hours Flown 14.3)

Total Landna. 12.5) I
,LocaI Lanclnaa (2.6)
ICross CountrY Landlnaa 12.7\

Estim8ted Flights lhourslava. trio time,
ICommute, Fliahts
IAiI Taxi FHaIlts I

Estimated Fights Inmile&lava. trio lenalh)

1188

248843
206090

31396 703
2.052407
2110488

27233808
26 73.t 075
4098572

23303326
2789036

26072362

1333894
4768171

42073687
25611005
16464051

2.750 363
2828195

1887

247634
204066

30744168
1353 481
1986871

27403816
26147.563

3.859.720

2148418

2711405
1105 745
3817150

"'158.3'4
26.117649

'''.980.830
1811953
2659895

2211047
3 ....0.330

1188

239.749
197003

30273755
986624

2219905

27067226
26110.531
"056.37"

23.522.609
2964951

26487560
2582810
1089682
3672 ..92

42068.895
26 782.778
15229 704

1371029
3084816

1873250
39"2.027

246.416
204 541

31757528
1488 418
2271280

27997830
26132.542
5351.018

23"'0.860
3976856

27387716
2716566
1379519
.. 096085

.....125.57..
27.087.125
17006.782

2068086
3155835

2840953
"021.755

1190

245.360
197799

32005656
1350362
1831432

28823862
26.478.157

5.233477
23 758.320
3994695

27753015
2732 ..20
1238295
3970715

46170.190
3097.. 304
15.159.016

1947983
2641957

2765383
3.619.477

1111

243 786
184621

26839579
561147

1581538

24696894
15164.948
2289268

13.969194
1841133

15810327
1204821

446 230
1651051

40.501.31"
27048182
13.414849

·846779
2386564

1038700
3106.268

1182

226656
170842

23800905
676420

1315660

21808825
·20703090

3097815
18.997565
25522n

21549842
1705525

545538
2251063

34 816135
22793.8n
12027.473

989 ..72
192.. 557

1430528
2581434

1113

226.319
164 387

22011054
o

1168221

20842833
17156 7..7
5.043.011

15681007
2371136

18052143
1475 7..2
2718205
"'93947

28599.067
18.338210
10.239.589

o
1517875

o
1696.062

11M

:-.

. GA Right•• Total' -......-..commutlwFIta.·AIrTaxi Fits.
IBasedonhrsJaw. triDtime 36495129 36686.466 37.613051 38901653 41580.250 37267971 31902106 27081192
•Based on nmIesIava. trio Ienat 34 963 2..2 35 506 937 36 253 617 37262866 39 785 330 36 356 347 30 804 173 26 903 005

Total Nautical Miles Flown
'
3;3 4088 638 000 3 911 352000 3 922305000 .. 272 454 000 4 019339000 3695 ..20 000 2845697000 2659 211 000

ICommUl8rNmile.(3.3) 345551000 210120000 174653000 275075000 2407..0000 94773000 121033000 0
lAir TalCi Nmile. 13.3' 345 ..28000 326 941000 367536000 389 ..06 000 315093000 283 ..22 000 218 ..08 000 157704000

GA Nmiles .. Total Nmiles
-commuter Nmles ·AiI Tui Nmiles
Awraoe Soeed (nmlI8sn1our)
Awraae TriD lenalh Inmi
Averaae TriD Time (hour.1anding)
Awraae Commut8r Speed (nmilellhoui
Awraae Air Taxi Speed Inmileslhour)
GAAwra08 Soeed (nmileslhour)

N.A. = Not Applicable
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3397659000 3374291 000 3380 116000 3607973 000 3 ..63 506 000 3317225000 2606 256 000
130.23 127.22 129.56 134.53 125.58 137.69 123.78
97.18 95.03 93.24 96.82 87.05 91.2" 84.61
0.75 0.75 0.72 . 0.72 0.69 0.66 0.68

168.36 155.24 177.02 184.81 178.28 168.89 178.93
163.67 164.55 165.56 171.45 172.05 179.21 166.01
12".76 123.13 124.88 128.87 120.16 134.32 119.50

3-43

2501507000
120.81
92.98
o.n

NA
135.00
120.02
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Teb.. 3.20 (Continued)
Gen__1AvilllIon Operanone

To.... Fixed Wing
Raf.rencee 3.1 to 3.8

Aver. Pel of Pel of Tol
FI eel Wi It

TotelParame.... (Ref. Teble No.)
x 1na Alnn

IPoplAation (2.1) 240,595 100.00% 92.27%
No. Active (2.1) 191169 100.00% 93.35%
T0181 Hours Flown (2.1 228829348 28603669 100.00% 90.76%

Commuter Hrs. (3.2) 8468859 1058 607
lAir Taxi Hrs. (3.2) 14485395 1810674

GA HrI.• Total Hrs.. I
-Commuter Hrs.- Air Taxi Hrs. 205875094 25 734387 100.00% 92.20%

Total Day Hours Flown (4.1) 184627.653 23,078,457 100.00% 91.52%
Total Night Hours Rown (4.1) 33,029,255 4,128,657 100.00% 93.66%
VMC OilY Hours Flown (4.2) 166,071,505 20,758,938 100.00"10 90.80%
VMCNiaht Hours Flown (4.2) 23218502 2902313 100.00% 91.44%
Total VMC Hours Flown (4.2) 189290007 23661251 100.00% 90.87%
IMe Day Hours Flown (4.3) 18563566 2320446 100.00% 99.62%
IMe Niaht Hours Rown (4.3) 9857108 1232139 100.00% 99.41%
TotallMC Hours Flown (4.3) 28420674 3552584 100.00% 99.55%

ToIlIIlandngs (2.5) 319513176 39939147 100.00"10 86.74%
Iloc:aILandnas (2.6) 204 753 710 25,594.214 100.00% 87.67%
ICross Country landings (2.n .114,522,294 14,315,287 100.00% .89.96%

Estmated Flights (hoursla'la. trip time)

IComrnut8r Riahts 11785665 1473208
lAir Tui Fliahts' . 20 199694 2524962

Estimated Fliahts (nmiles/ava. trip lenQt I)

ICommuter RiQhts 15715716 1964 465
lAir Taxi Flights I 25,961,942 3245,243

GA Riahts • Total Lanclngs·COmmuter FIIs.-Air Taxi Fits.
IBased on hrs./ava. triD lime 287,527,817 35,940,977
IBaaed on nmiles/ayo.trio lenatt 277835518 34729440

Total Nautical Miles Flown 3.3) 29 514416 000 3689302000 100.00% 95.09%
ICommuter Nmiles I3.3) 1461945000 182743125
lAIr Tui Nmiles (3.3) 2403938000 300492250

GA Nmifea. Total Nmiles
-Commuter Nmiles -Air Tui Nmilea 25 648 533 000 3206066625 100.00% 95.35%
AWr&Q8 SPeed (nmilesAlour) 128.98 128.67
Awraae TriP Length (nmilesJIanding) 92.37 92.27
Averaae TriP Time (hourJ1andina) 0.72 0.72
AWraa8 Commuter Speed (nmK8SI1lou 172.63 173.08
Average Air Taxi SP88d (nmileslhour) 165.96 164.69
GAAVf!I( . roo

I 'nmileslhour) 124.58 124.45
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Table 3.21
Genera. Avlellon Os*'allone

Reclprocetlng engine, Rolery Wing
Referenee. 3.1 to 3.8

P.......... (R.f. Tabl. No.) ,.88 1187 1988 ,.89 19to 1111 1992 1113 ,....
P 1(2.1) 5.566 5555 5,334 5,784 5802 5,848 5,209 5729
No. Active (2.1) 2921 2813 2584 3244 3459 2470 2211 2497
Total Hours Flown (2.1 804458 651687 575955 748773 774774 583688 416375 425485

Commuter Hrs. (3.2) 1275 0 1185 0 190 0 0 0
1« Taxi HI'I. (3.2) 14300 5311 5392 20 172 0 2502 27426 917

GA Hrs.• Total Hrs. I
-Commuter Hrs.- Ail Ta» HI'I. 788883 646376 569378 728 601 774584 581186 388949 424568

Total Day Hours Flown (4.1) 641145 586072 494,242 NlA 642194 433,246 360264 334668
Total Night Hours Flown (4. " 167,818 80,280 85,191 NlA 133148 68.658 56111 37490
VMC Dav Hours Flown (4.2) 641148 586037 492,899 NlA 642194 433,031 360200 333,319
VMC Naht Houra Flown (4.2) 167178 80280 84 747 NlA 133148 68658 56079 34528
Total VMC HOtn Flown (4.2) 808326 666317 577646 NlA 775342 501689 416279 367847
IMe Day HoUrI Flown (4.3' 0 34 1321 NlA NlA 215 64 0
IMe Niaht Hours Flown (4.3) 643 0 450 NlA NlA 0 32 203
TotallMe HeMS Flown (4.3' 643 34 1771 NlA NlA 215 96 203

Total Landnas (2.5' I 1575 722 1732469 1,345.262 2~540,599 2,441240 2,015878 1410131 1,283025
ILocaIlMHfinas (2.8) 1428,205 1,365577 1102,592 NlA 2,076,490 1,861,442 1,263,327 1167289
Cro.. CountrY Landinas 12.71 158,061 367024 235,980 NlA 355,030 149,109 148,994 122,200

Estimated Fliahts (hQurslava. trio time,
ICommuter Fliahts 2.497 0 2768 0 599 0 0 0
11« Taxi Fliahts 28010 14119 12594 68444 0 8641 92883 2765

Estimated Fliahts (nmiles/ava. IriD lena"')
ICommuter Fliahts I 2.781 0 2567 0 743 0 0 0
IAiI Taxi F6ahts I I 28618 20,167 13,212 68,629 0 9,437 101097 6066

GA Riahts • Total I arvtinIIe.-ComnMlf FIts.-Air Taxi Fils.
IBased on hrsJava. trip time 1.545,215 1718,350 1,329.900 2472155 2,440641 2007.237 1317248 1.280260
IBased on nmileslava. trip lengt 1544323 1712302 1329484 2471970 2440497 2006441 1309034 1276959

Total Nautical MiIea Flown (3.3' 48729000 37,197000 31973000 42720000 42737000 33325000 24033000 24535000
ICommuter Nmiles (3.3' 86000 0 61000 0 13000 0 0 0
lAir Taxi NmiIn (3.3' 885000 433000 314000 1154 000 0 156000 1723000 116000

GA Nmiles. TotalNmil81
-Commuter Nmiles -Air Tul NmiIes 47758000 36 764000 31598000 41566000 42724000 33169000 22310000 24419000
Average Speed (nmilell1lourl 60.57 57.08 55.51 57.05 55.16 57.09 57.72 57.66
Average Trip Leng1h (rwni 30.92 21.47 23.77 16.81 17.51 16.53 17.04 19.12
Average Trip Time (hourAandna) 0.51 0.38 0.43 0.29 0.32 0.29 0.30 0.33
Averaae Commuter S088d (nmiletlhou 67.45 N.A. 51.48 N.A. 68.42 N.A. N.A. N.A.
Averaae Air Taxi Soeed (rwnilealhour) 61.89 81.53 58.23 57.21 0.00 62.35 62.82 126.50
GA A\I8raae Stl98d (nmileslhour) 60.54 56.88 55.50 57.05 55.16 57.07 57.36 57.51

NtA = Information not available
N.A.• Not Applicable
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T 3.21 (Continued)
Gen Aviation Operation.

Reciprocating Engine, Rotary Wing
Referenc_ 3.1 to 3.8

' ..me.... (Ref. Table No.) Total Pct. otTot.
Aircraft

2.1) 5,603 2.15%
No. Active (2.1) 2775 1.35%
Total Hours Flown (2.1 4981195 622649 1.98%

ICommuter Hrs. (3.2) 2650 331
lAir Talei Hrs. (3.2) 76020 9503

GA Hrs.• Total Hrs. I
-COmmuter Hrs.-Air Talei Hrs. 4902525 612816 2.20"-

Total Day Hours Flown (4.1) 3.491,831 498,833 1.98%
Total Night Hours Rown (4.1) 628,696 89,814 2.04%
VMC Day Hours Flown '4.2) 3,488,828 498,404 2.18%
VMC Niaht Hours Aown (4.2) 624618 89231 2.81%
Total VMC Hours Flown (4.2) 4113446 587635 2.26"-
IMe Day Hours Flown (4.3) 1634 272 0.01%
IMe Niallt Hours Aown (4.3) 1328 221 0.02"-
TotallMC Hours Flown (4.3) 2962 494 0.01%

Total Landnas (2.5) I 14,344,326 1793,041 3.89"'.
llocal Lanclnas {2.6} 10,264922 1,466,417 5.02"-
leross CountrY landingS (2.7) 1,536,398 219,485 1.38%

eatimated Flights (hours/aYD. trio time)
ICommu1er Aiahts ·5864 733
lAir Talei Fliahls 227456 28432

estimated Fliahts (nmiles/aVII. trip length)
ICommu.... Aiahts I 6090 761
lAir Talei Fliahls I 247,225 30,903

GA Aiahta • Total Landnas-eommutBr FIts.-Air Tald Fits.
IBased on hrsJava. bip time 14,111,006 1763,876
IBased on nmiles/aVII. trip Jenatt: 14091011 1761376

Total Nautical Miles Flown (3.3) 285249000 35656125 0.92"'-
ICommuter Nmiles (3.3) 160000 20000
lAir Tald Nmiles (3.3) 4781000 597625

GA Nmiles • Total Nmiles
-commuter Nmiles -Air Taxi NmHes 280308000 35038500 1.04%
A I (nmilesJhour) 57.27 57.23
Average Trip Length (nmiI8Sl1anding) 19.89 20.40
Averaoe Trip Time (hourJlanding) 0.35 0.36
Avel'8Q8 Commuter Speed (nmiles/hoUl 60.38 62.45
Average Air Taxi Speed (nmileslhour) 62.89 63.82
GA Average Speed (nmileslhour) 57.18 57.13
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Table 3.22
aen.eI Aviation Operations
Turbine engine, Rotary Wing

Referencell 3.1 to 3.8

P........ (Ref. T.... No.)

P '2.1)
No. Active (2.1)
Total Hours Flown (2.1

Commuter Hrs. (3.2)
lAir Taxi Hrs. (3.2)

GA Hrs.• Total HI'S.
-Commuter Mrs.- Air Tul Hrs.

Total Cay Hows Flown (4.1)
Total Night Hours Flown (4.1)
VMC Cay Hours Flown (4.2)
VMCNiaht Hours Flown (4.2l
Total VMC Hours Flown (4.2l
IMC Cay Hours Flown (4.3)
IMC Night Hours Flown (4.3)
TotaliMC Hours Flown (4.3\

Total Landnas (2.5)
ILocal Landnaa 2.6)
ICrose CountrY Lancinas (2.7)

Estimated Fliahts 'hours/aYII. IriD time)
ICommuter Fliahts
lAir Taxi Fliahtsl

1988

4899
4022

1820936
131669
788841

900426
15n446

209,023
1563,634

194745
1758379

13832
14244
28076

3450,604
2,271982
1202,266

249508
1494823

1887

4,479
3520

1631439
5198

804 820

821421
1,462,698

169,794
1451160

166437
1617597

11436
3372

14808
3,182811
1,306,672
1,842,805

10141
1570 141

1188

4,434
3822 .

2130 764
130 227
616419

1384118
1887,467

257,096
1874,178

247131
2121309

13481
9882

23363
4,003,396
2,497,360
1,504,849

244678
1 158 162

4,685
4232

2019847
14378

978686

1086783
NtA
NtA
NtA
NtA
NtA
NtA
NtA
NtA

4715,450
NtA
NtA

32598
2218887

1190

4,620
3938

1617 292
93508

593753

930031
1,401,958

211,881
1,392,627

198648
1591275

9297
13128
22425

3,763,986
1,860,388
1,853,186

217625
1381864

1"1

4,626
3822

2171911
3224

657035

1511652
1228,993

220,469
1,226,337

219805
1446142

2670
666

3336
4,725,551
3,594 838
1,131195

7015
1429549

1112

4390
3541

1866326
16135

664835

1185 356
1609,221

257105
1,601491

255424
1856915

7730
1681
9411

2783,251
521775

2,309526

24062
991468

1113

4,090
·2948

1467670
o

281595

1186075
989,474
210,530
985,496
203188

1188 684
3978
7342

11320
2,639,668
1583167
1,058,663

o
506461

11M

ICommuter Fiahts 161.787
lAir Taxi Fights I 948,372

GA Riahts. Total ..-w.--eornmuter FIts.-Ajr Taxi Fits.
Based on hrsJava.~ time 1 706,273

IBased on nmileslava. lriD Iena1I 2 340 444
Total Nautical MiIeI Flown 3.3) 127051000

ICommulBr Nmiles (3.3) 5957000
lAir Taxi Nmiles (3.3\ 34 919 000

GA Nmiles • Total Nmiles

7020
1,094 081

1602,529
2081710

113348000
250000

38963000

137443
650,226

2600,557
3215727

168940000
5800000

27439000

19108
1,289,680

2,463,965
3406663

150292000
609000

41105000

132544
781.728

2,164,497
2849714

126 513000
4455000

26275000

4031
754 589

3,288988
3966930

119343000
153000

28638000

14460
578,210

1767721
2190 581

148975000

30949000

o
457,374

2133 207
2182294

130981000
o

22695000

-Commuter NmRes -Air Tul Nmles

Awrage Trip Length (nmilesllandina)
A\/9rage Trip Time hourl1andng)
Awraae Commuter Speed (nmilesihoUi
Awraae Air Taxi SDeed (nmileslhour)
GA Averaae Speed (nmileslhour)

NtA =Information not available
N.A... Not Applicable

3. GENERAL AVIAnON

86175000
69.n
36.82

0.53
45.24
44.27
95.70

74135000
69.48
35.61

0.51
48.10
48.41
90.25

135701000
79.29
42.20

0.53
44.54
44.51
98.04

108578000
72.26
31.87

0.44
42.36
42.00
99.91

3·47

95 783000
78.23
33.61
0.43

47.64
44.25

102.99

150552000
82.57
37.95

0.46
47.46
43.59
99.59

117252000
79.82
53.53

0.67
47.97
46.55
98.92

108286000
89.24
49.62

0.56
N.A.

80.59
91.30
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TlIbIe 3.22 (Continued)
Gen... Aviation Operation.
Turbine Engine. RoWy Wing

Ref.rene:ee 3.1 to 3.8

Paremet... (Raf. Table No.) Total Pel. o'Tol.
Aircraft

3. GENERAL AVIATION

IPopuiation (2.1} 4528 1.74%
No. Active (2.n 3731 1.82%
Total Hours Flown (2.1 14786185 1848 273 5.86%

ICommuter Hrs. (3.2) 394339 49292
lAir Taxi Hrs. (3.2) 5385984 673248

GA HR.• Total Hrs. I
-commuter Hrs.- Air T8ld Hrs. 9005862 1125 733 4.03%

To1llll Day Hotn Flown (4.1\ 10157,257 1451037 5.75%
Total Night Hours Rown (4.11 1535,898 219,414 4.98%
VMC Day Hours Flown (4.2) 10,094923 1,442132 6.31%
VMC Niaht Hours Rown (4.2) 1485378 212197 6.69%
T01llll VMC Hours Flown (4.2) 11580301 1654 329 6.35%
IMe Day Hours Flown (4.3) 62424 8918 0.38%
IMe NiahtHours Flown (4.3) 50315 7188 .. 0.58%
Tot81IMe Hours Flown (4.3) 112739 16106 0.45%

Total Lanclnas (2.5) I 29,264,717 3658,090 7.94%
ILoc:al Lanclnas(2.6) 13,636,182 1,948,026 6.67'%
Cross Country landinGs (2.7) 10902490 1,557499 9.79%

Estimated Fliahts (hours/ava. trip time)
ICommu. Fliahts 785626 98203
lAir Taxi Fliahts I 10751355 1343919

Estimated Fliahts (nmilealava. trip Ienat ,)
ICommuter FliQhts 476394 59549
IAir Taxi Flights I 6554,260 819,282

GA RiQhts. Total Lanclnas-eommuter FIts.-Air Taxi Fits.
IBaaed on hrsJava. triD time 17727736 2,215,967
IBaaed on nmilealava. triD Ienattl 22234063 2779258

Total Nautical Miles Flown (3.3) 1145443000 143180375 3.69%
lCommu. Nmiles (3.3) 17998000 2249750
lAir Taxi Nmiles (3.3) 250983000 31372 875

GA HmO.. :& Total Nmiles
-Commuter Nm~.. -Ai' Taxi Nmiles 876462000 109557750 3.26%
A-~ (nmileslhour) n.47 77.58
Averaaet· h (nmilesAandina) 39.14 40.15
Averaa8 TriD Time (hourJlandina) 0.51 0.52
Averaa8 Commu.... SD8ed (nmileslhoUl' 45.64 46.19
Averaae Air Taxi Soeed lnmileslhour) 46.60 49.27
GA Aversae SDeed (nmileslhour) 97.32 97.09
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1...3.23
Genent. AYt.Uon OpenIUone

lot", Roe.y Wing
R.ferencee 3.1 to 3.8

P.......... (Ref. 1.lIIe No.)

P 1'2.11
No. Active/2.U
Total Hours Flown '2.1

ICommuter HrI. 3.2\
lAir Taxi Hra. 13.2)

GA th.• Total Hrs. I
-Commuter Hrs.- Air Tul HrI.

Total Day Hotn Flown '''.11
Tolal Night Hours Flown (4.1)
VMC Day Hour. Flown (4.2)
VMC Nioht Hours Flown (4.2)
Total VMC Hours Flown 14.2)
IMC.Dav Hours Flown 14.3)
IMC Nioht Houl'8 Flown (".3)
TotallMCHours Flown (4.3)

TotaIlMldngs (2.5)
ILocaI Lancina. 2.6\
ICross CountrY . '2.7\

Estimated Fliahts lhourslaw. trip time)
ICommuter Fig! t8
lAir Taxi Flahtsl

1188

10465
6943

2625394
132944
803,.. ,

1689309
2,218,591

376841
2204 782

361923
2566 705

13832
14887
28719

5026326
3700,187
1360327

254522
1537616

1.81

10034
6333

2283126
5198

810131

1467797
2048 no

250,074
2,037,197

246 717
2283914

11470
3372

14842
"915,280
2,672.249
2,209829

11191
1744109

1988

9,768
6 ..06

2706 719
131 412
621811

1953 ..96
2381709

342,287
2,367,077

331878
2698955

14802
10332
25134

5,348.658
3.599,952
1740,829

259679
1228740

1••

10 ..69
7476

2828620
14378

998858

1815384
WA
WA
WA
WA
WA
WA
NlA
NlA

7,256.049
WA
WA

36883
2562296

1910

10."22
7397

2392066
93698

593753

1704615
2044,152

345,029
2034.821

331796
2366617

9297
13128
22.425

6.205,226
3.936,878
2208.216

243061
1540247

1"1

10,"7"
6292

2155599
3224

659537

2092838
1,662239

289127
1659368

288 ..63
1947631

2885
666

3551
6741429
5,456280
1,280,304

7887
1613523

1812

9599
5752

2.282701
16135

692261

157.. 305
.1969485

313216
1961691

311503
2273194

7794
1713
9507

4193382
1785102
2458.520

29640
1271702

1113

9819
5 ....5

1.893 155
o

282512

1610643
1324142

248,020
1318815

237.716
1556 531

3978
7545

11523
3922,693
2.750,456
1180,863

o
585376

11M

Estimated Fliahts 'nmileslaYa. trID Iena1 1}

ICommuter fights 172 796
Air Taxi Fliohtsl 1.023794

GA Rights. Total •-----Commuter FIts.-Air Taxi Fits.
IBased on hl'8Java. triD time 3234.188
IBased on nmiIesIava. triD lenalt 3 829 736

Total Nautical Miles Flown 3.3) 115 780 000
ICommuter Nmlles (3.3) 8043000
lAir Taxi Nmiles (3.3) 35 804 000

8162
1.286.276

3159980
3620842

150545000
250000

39396000

156030
738.834

3860,239
4 ..53 794

200913000
5861000

27753000

22895
1,588.675

4,656,870
5644 ..79

193012000
609000

42259000

163811
963,322

4421919
5078093

169250000
.. 468000

26275000

4850
912,750

5.120019
5823829

212668000
153000

28794000

181«)
791,907

2,892040
3382715

173008000
n4000

32672000

o
515378

3,337317
3347315

155516000
o

22811000
GA Nmiles • Total Nmiles
-commuter Nmles -Air Tui Nmiles
Avef8ae SPeed (nmileslhour)
Avel'809 Trio Lenath fnmilesllandina)
Averaae Trio lime'hourJlandna)
Awraae Commuter SDeed 'nmileslhoUl
Averaae Air Taxi Soeed (nmlleslhour)
GA Averaae SDeed 'nmileslhour)

NlA =Infonnalion not available
N.A. • Not Applicable

3. GENERALAV~nON

133933000
66.95
34.97
0.52

45.46
44.58
79.28

110899000
65.94
30.63
0.46

48.10
48.63
75.55

167299000
74.23
37.56

0.51
44.60
44.63
85.64

1501.... 000
68.2"
26.60
0.39

42.36
"2.31
82.71

3-49

138507000
70.75
27.28
0.39

47.69
44.25
81.25

183 721000
n.18
31.55

0.41
47.46
43.66
87.79

139562000
75.79
....26

0.54
"7.97
47.20
88.65

132705000
82.15
39.65

0.48
N.A.

80.74
82.39
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T~" 3.23 (Continued)
Gen••• ANtion Oper.Uona

To"', Rot.ry Wmg
Referenc.. 3.1 to 3.8

Parameter (Ref. T.bIe No.)

IPoouIation (2.1)
No. Active (2.1)
Total Hours Flown (2.1

Commuter Hrs. (3.2)
,.Taxi Hrs. (3.2)

GA Hts.• Tot8I Hrs. I
·Commuter Hrs.- Aw Taxi Hrs.

Total Dey Hours Flown (4.1)
Total Niaht Hours Rown (4.1)
VMC DavHours Flown (4.2)
VMC Niaht Hours Rown (4.2)
Total VMC Hours Flown (4.2)
IMC Day Hours Flown (4.3)
IMC Niaht HoutS Rown (4.3)
Total ,Me Hours Flown (4.3)

Total Lanclngs (2.5)
Il..o<:aI Lanclngs (2.6)
ICIOSs CotKt.., Landinas (2.1)

Estimated Flights (houts/ava. trip time)

ICommut8t Riahts
I Air Taxi FliGhts I

Estimated Fliahts (nmiles/ava. triP len~ll)

Tot"

19767380
396989

5462004

13908387
13,649,088
2,164,594

13,583,751
2109996

15693747
64058
51643

115701
43,609,043
23,901,104
12438888

842863
12083609

Averllge

10,131
6506

2470923
49624

682751

1738548
1,949870

309,228
1940536

301428
224'964

9151
7378

16529
5,451130
3,414,443
1776,984

105358
1510451

Pct. otTot.
Altcr.ft

3.89%
3.18%
7.840/.

6.23%
7.730/0
7.01%
8.49%
9.50%
8.61%
0.39%
0:60%
0.460/0

11.84%
11.70%
11.17%

J

ICommutet Riahts 547304
···IAir.TaxiFliGhts '. 7,880,936

GA Fliahts. TotallMtdnas-Commutet FIts.-Air Taxi Fits.
IBased on hrsJava. trip.me 30,682,571
IBased on nmiles/ava. trip 1enatt1 35 180 802

Total Nautical Miles Flown (3.3) 1 430 692 000
ICommut8t Nmiles (3.3) 18158 000
lAir Taxi Nmiles (3.3) 255 764 000

GA Nmiles =Tolal Nmiles

68413
.985,1.17

3835,321
4397600

178836500
2269 750

31970500

4.61%

-Commuter Nmiles -Aw Taxi Nmi/es
A'-- Q_-- (nmilesJhout)

A\/8t8ge Trip L.en~ (nmilesJIanding)
AY8t8ge Trip TIme (houtJlandina)
A\/8t808 Commul8t Soeed (nmilesJhoUl
Awtaa8 Air Taxi Soeed (nmileslhour)
GA AV8taae SPeed (nmileslhour)

1156 770000
72.38
32.81
0.45

45.74
46.83
83.17

144596250
72.65
33.69

0.46
46.23
49.50
82.91

4.30%

4/5196



Table 3.24
GenenII Avlelfon OperelfoM

To... Powered Alrcreft
R.f.renee. 3.1 to 3.8

P..m..... (Ref. Table No.) 1_ 1987 1988 1989 1990 1"1 1812 1913 19M

Population (2.1\
No. ActIve (2.1)
Total Hours Flown (2.1

ICommuter HI'S. 3.2)
'Air Taxi HI'S. 13.2)

259,308
213033

34022097
2185 351
2913629

257,668
210399

33027294
1358679
2797002

249,517
203409

32980474
1118036
2841716

256885
212017

34586148
1502796
3270 138

255,782
205196

34397722
1444060
2425185

254,260
190913

29595178
564 371

2241075

236,255
176 594

26083606
692555

2007921

236138
169832

23904209
o

1450733
GA Hrs.• Total HI'S.
·Commuter Hrs.- Air Tui Hra. 28923117 28871613 29020722 29813214 305284n 28 789732 23383130 22453476

Total laY Hows Flown (4.1)

Total Iiaht Hours Flown (4.1)
VMC laY Hours Flown (4.2)
VMC iaht Hours Flown (4.2)
Total VMC Hours Flown 14.2)

28952,666
4,475413

25,508,108
3130.959

28639067

28,196,333
4109,794

25,465821
2995135

28460956

28492,240
4,398,661

25889,686
3296829

29186 515

26132,542
5,351,018

23,410,860
3976856

27387716

28,522,309
5.578,506

25793.141
4326491

30 119632

16,827,187
2.578,395

15628,562
2129596

17758158

22,672575
3411 031

20,959256
2863 780

23823036

18480,889
5291,031

16999.822
2608852

19608674
IMe Dav Hours Flown (4.3)
IMe NiaIlt Hours Flown (4.3)
Tota"MC Hours Flown (4.3)

Total LMdnas (2.5)
ILocaI Landnaa (2.6)
.Cross CountrY Landlnaa (2.7)

Estimeted FiGhts lhourslava. trip time)

Commuter Fliahts

3448109
1348 781
4796890

47100.013
.29,311192
17824378

3025388

2722875
1109117
3831992

46,073,594
28 789,898
17,190,659

1895379

2597612
1100014
3697626

47.417,553
30382,730
16970,533

1607452

2716566
1379519
4096085

51381,623
27,087725
17,006 782

2232573

2741717
1251423
3993140

52375,416
34 911182
17367232

2198 786

1207706
446896

1654602
47242743
32,504442
14,695,153

900906

1713319
547251

2260 570
39009,517
24578979
14485993

1035755

1479 720
2725 750
4205470

32,521760
21088.666
11420,452

o

4061897000 4123218000
CommUl8r Nmilea (3.3) 351 594 000
Air Taxi Nmilea (3.3) 381 232000

IBased on hrsJaw.1riD time 40,041012

2,085696
o

o

1973 727

30436064
30,548033

180515000

2814727000

3002960

3140569
1523 591

35n425

1147509
3,n4,2094,268,571

3692689

3066157
4966,928

4858159

3172 142

43 242 553 45 040 688 42 321 026 34 345 356
44,290,891 46 <t83,941 42,764 413 34,970 801

275 684 000 245,208 000 94 926 000 121 807000
431665000 341368000 312216000 251080000

4465 466 000 4 188 589 000 3908 088 000 3118705000

2075935

4085667

4,545,876
2386201
4,155,315

3901862

39 532 078 40 795 742
40276,354 41 724,434

210370 000 180 514 000
366 337 000 395 289 000

4033613

Based on nmiles/eva. IriDIenaIt 39 006 033

Air Taxi FliGhts I 4,210664
Commuter Flights 3883316

Total Nautical Miles Flown 3.3) 4264 418 000

lAir Taxi Fiahts I
Estimel8d Fliahts(nm~. •

GA Rights. Total Landinaa-Commu18r Flta.-Air Taxi Fits.

GA Nmiles • Total Nmiles
-Commuter Nmiles -Air Tui NmiIes
A I(nm~r)

AWrBQ8 Trip Lenath (nmile
A\/8f'IIae Trip lime (hourAandna)
Awraae Commuter·SD88d (nmUes!hou
Awraae Air Taxi SD88d (nmiles!hour)
GA Aversae Soeed (nmileslhour)

3531592000
125.34
90.54

0.72
160.89
130.84
122.10

3 485.190 000
122.99
88.16

0.72
154.83
130.97
120.71

3547415000 3758117000 3602013000
125.02 129.11 121.n
86.96 86.91 79.97
~ro ~~ ~66

161.46 183.45 169.80
139.10 132.00 140.76
122.24 126.06 117.99

3,500,946 000 2745818000
132.05 119.57
82.72 79.95

0.63 0.67
168.20 175.88
139.32 125.04
130.68 117.43

2634 212000
117.75
86.55

0.74
N.A.

124.43
117.32

N.A. = Not Applicable
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Table 3.24 (Conllnued)
Gen...AvI.tlon Operation.

Totel Powered Aircraft
Referenc.. 3.1 to 3.8

P........t... (R.f. T.ble No.)

IPoouIation f2.1)
No. Active 12.1)
Total Hours Flown f2.1

ICommuter Hrs.13.21
lAir Taxi Hrs. f3.2)

GA Hrs.• Total Hrs.
-Commuter Hrs.- Air Taxi Hrs.

Total Day Hours Flown f4.11
Total Niallt Hours Rown f4.1)
VMC Day Hours Flown f4.21
VMC Niallt Hours Rown f4.2)
Total VMC Hours Flown 14.21
IMe Day HoU'S Flown 14.31
IMC Niaht Hours Rownl4.3)
TotallMC Hours Flown 14.3)

Total Landnas 12.5) I
ILocaIl.anciflQS 12.6)
ICross Country Landings (2.7)

Estimated Fliahts lhours/ayo. trio time)
ICommuw Riahts
lAIr Taxi Fliahts I

Estimated Flights fnmileslayg. trip Ienat I)

Total

248596728
8865848

19947399

219783481
198,276,141
35.193,849

179,655,256
25328498

204983154
18621624
9908151

28536375
363.122,219
228.654814
126.961182

12896239
29126101

Average

250.727
197674

31074591
1108 231
2493425

27472935
24.184,593
4399.231

22,456,901
3166062

25622969
2328453
1238594
3561047

45.390,271
28.581.852
15.810.148

1612030
3640 763

Pct. of Tot.
Aircraft

96.16%
96.52%
98.60%

98,43%
98.29%
99.80%
98.22%
99.75%
98.41%
99.96%
99.930/0
99.95%
98.57'%
97.90%
99.73%

Commuw Rights 17254 850
Air Taxi Flights I 31147829

GA Rights. TotaI ....cings-Commuter FIts.-Alr Taxi Fits.

2156856
3.893,479

QasedonhrsJaYO.triptime 321.099880 40.137485
Based on nmiles/ayo. trip lenatt 314719540 39 339 942

TOI8I Nautical Miles Flown 3.31 30 945108 000 3868 138 500
ICommuw Nmiles 13.31 1 480 103 000 185 012 815
lAir Taxi Nmiles (3.3 2659 702000 332 462 150

GA Nmiles • Total Nmiles

99.70%

3. GENERAL AVIATION

-Commuter Nmiles -Air T&xi Nmiles
Avera nmilesAtourl
Average Trip length fnmilesllandina)
Average T.... Time (hourllandinal
Average Commu.r Speed nm~8SIbou

Average Air Taxi Speed (nmileslhour)
GA Average Speed (nmileslhour)

26 805 303 000 3 350 662 875
124.48 124.20
85.22 85.22
0.68 0.69

166.94 161.79
133.34 132.81
121.96 121.82

3-52

99.65%

415/96



T.ble3.25
Gener•• AvI.tlon Operation.

Oth. Aircraft
R.ferencea 3.1 to 3.8

P••m.ter (Ref. Tabl. No.) 1•• 1887 1988 1•• 1980 19.1 1982 1993 1994

POPul.tion (2.1) 9,309 9.732 9,917 10,306 10,562 10,781 9.739 9832
No. Aetiw (2." 7010 6783 6857 7721 7032 7563 7836 6168
TotaJ HollIS Flown (2.1 394256 415,888 612998 428680 368804 459360 409872 435672

ICommuter Hrs. (3.2) 0 0 81 4798 360 5200 34 0
lAir Taxi Hrs. (3.2) 0 0 0 0 10722 0 881 0

GA Hrs•• Total Hrs. I
-Commuter Hrs.- Air Taxi Hrs. 394,256 415888 612917 423882 357722 454160 408957 435672

Tolal Day Hours FJown (4.1) 395,345 414,083 597,619 427,567 362,950 366,903 396,242 496 716
Tolal Night Hours Flown (4." 1,796 111 22,107 3,071 2,269 3,330 13,630 24,909
WC Day Hours Flown 14.2) 395122 413999 595,815 425972 362,651 366,741 395788 294,458
WC Niaht Hours Flown I.U) 1775 91 22107 3060 1886 3324 13531 18662
Tolal VMC HourI Flown 14.2) 396897 414090 617922 429032 364537 370065 409319 313120
IMe Day Hours Flown (4.3) 224 84 1739 1692 298 110 454 2593
IMe Niaht Hours Flown 14.3) 21 20 0 10 383 6 99 6246
TotallMC Hours Flown 14.3) 245 104 1739 1702 681 116 553 8839

Total Lanclngs (2.5) I 454067 804,545 771,432 649,385 576,048 735927 597753 664,820
ILocaI Lanclnas 12.6) 408917 745,048 721,463 615,754 552123 702,785 544,831 606,182
Cross Countrv landings 12.1) 45174 60,487 39,980 33,908 23,425 33,255 49736 58,629

Estimated Flights lhourslaYll. trip time)
ICommuter Flights 0 0 102 7268 562 8331 50 0
lAir Taxi Fliahts I 0 0 0 0 16747 0 1285 0

Estimated Ffiahts fnmileslaYll. triP Ienoth)
ICommuter Fliahts I 0 0 0 0 0 0 0 0
lAir Taxi Ffiahts 0 0 0 0 0 0 0 0

GA Aiahts. Total Landinat-Commuter Ffts.-Air Taxi Fits.
IBased on hrsJava. trip lime 454,067 804,545 771,330 642117 558,739 727596 596419 664,820
IBased on nmles/aYll. trip lena' 454067 804545 771432 649385 576048 735927 597753 664820

Total Nautical Miles Flown (3.3) 12613000 9504000 15856000 12267000 7914000 10013000 13444 000 11522000
ICommuter Nmiles 13.3\ 0 0 0 0 0 0 0 0
lAir Taxi Nmiles 13.3) 0 0 0 0 0 0 0 0

GA Nmiles • Total Nmiles
-Commuter Nmiles -Air TalC! Nmlles 12613000 9504000 15856000 12267000 7914000 10013000 13444000 11522000
Awrage Speed (nmileslhour) 31.99 22.85 25.87 28.62 21.46 . 21.80 32.80 26.45
Awraae Trip LenGth Inmilesllandina) 27.78 11.81 20.55 18.89 13.74 13.61 22.49 17.33
Awraae Trio Time lhourl1anclna) 0.87 0.52 0.79 0.66 0.64 0.62 0.69 0.66
Awraae Commuter Soeed fnmilealhoui N.A. N.A. 0.00 0.00 0.00 0.00 0.00 N.A.
AV8raaeAir Taxi Soeed Inmileslhour) N.A. N.A. N.A. N.A. 0.00 N.A. 0.00 N.A.
GA Aversae Soeed Inmileslhour) 31.99 22.85 25.87 28.94 22.12 22.05 32.87 26.45

N.A. '" Not Applicable
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T8b.. 3.25 (Continued)
o.n... A_fIon Oper"lona

Other Aircraft
Referenc.. 3.1 to 3.8

............ (Ref. Table No.)

1(2.1)

No. Active (2.1)

Tot..

10,022
7121

PcLofTot.
Alrcren

3.84%
3.48%

Total Hotn Flown (2.1
ICommul8r Hrs. (3.2)
lAir Taxi Hrs. (3.2)

GoA Hrs.• Total Hrs.
-Commuter Hrs.- Air Taxi Hrs.

Total Day Hours Flown (4.1)
Total Niaht Hours Rown (4.n
vue Dav Hours Flown (4.2)
vue Night Hours Flown (4.2)
Total vue Hours Flown (4.2)
IMe Day Hours Flown 14.3)
IMe Niaht Hours Rown (4.3)
TotallMC Hours Flown (4.3)

Total Landnas (2.5) I
ILocaI Landnas (2.6)
ICross Country Landings (2.7)

Estimated Fliahts (hours/ava. trip time)
ICommutlll' Riahts
lAir Taxi Fliahts I

3525530
10473
11603

3503454
3.457,425

71223
3,250,546

64436
3314982

7194
6785

13979
5,253977
4.897103

344,594

16313
18032

440691
1309
1450

437932
432,178

8,903
406,318

8055
414373

899
848

1747
656747
612138

43,074

2039
2254

1.400/.

1.57%
1.71%
0.20%
1.78%
0.25%
1.590/0
0.04%
0.07%
0.05%
1.43%
2.100/.
0.27%

Estimated Fliahts (nmiles/aw. triP 1encJt~)

CommUI8r Rights 0
lAir Taxi Flights10

GoA Flights • Total Landngs-CommulBr FIts.-Air Taxi Fils.
Based on hrsJaw. bip time 5,219,632
Based on nmiles/aw. lriD Ienott: 5 253 977

Total Nautical Wes Flown 13.3) 93 133 000
ICommul8r Nmiles (3.3 0
lAir Taxi Nmiles (3.3) 0

GoA NmMes. Total Nmiles

o
o

652,454
656747

11641625
o
o

0.30%

-Commuter Nmiles -Air Taxi NmMes
Average Speed (nmileslhour)
Average Trip Length (nmilesllandina)
Average Trip lime (hourllandina)
Aver8Q8 Commuter Soeed (nm~esJhow

Averaoe Air Taxi Soeed (nmileslhour)
GA Average Speed (nmileslhour)

93133000
26.42
17.73
0.67
0.00
0.00

26.58

11641625
26.48
18.28
0.68
0.00
0.00

26.64

0.35%

415196



Teble3.21
Genetel Avl.t1on Op....t1on.

Tot81 Aircraft
Ref.renee. 3.1 to 3.8

ICommuter Fliahts '3909 191

P..meter (Ref. r.bl. Mo.)

Population 12.n
No. Active 12.1)
Total Hours Flown 12.1

'Commuter H.... (3.2)
'Air Taxi Hrs. (3.2)

GA H..... Total H....
·Commuter H....• All T8ld H....

Total Day Hours Flown 14.1)
Total Niaht Hours Flown (4.n
VMC Day Hours Flown (4.2)
VMC Niaht Hours Flown (4.2)
Total VMC Hours Flown (4.2)
IMe Day Hours Flown 14.3)
IMe Niaht Hours Flown (4.3)
TotallMC Hours Flown 14.3}

Total Landnas (2.5 I
ILocal Land 'OS 12.6)
'Cross CountrY Landina. (2.1)

Estimal8d Ffiahts (hourslava.1riP time)
ICommuter Fliahts
,Air Taxi Flights'

Estimated Ffiahts (nmiles/ava. trlD Ienath)

1188

268617
220043

34416353
2185,351
2,913,629

29317373
29348011
4477209

25903230
3132734

29035964
3448333
1348802
4797135

47554080
29720 109
17869552

3019,563
4025,846

1981

267400
217182

33443182
1,358,679
2797,002

29287501
28610416
4109905

25879820
2995226

28,875,046
2722,959
1109 137
3832096

46878139
29534946
17251146

1904.494
3,920,627

2422202

1988

259434
210266

33593472
1 118.117
2841 716

29633639
29089859
4420 768

26485501
3318936

29,804,437
2,599,351
1.100,014
3699365

48188985
31104193
17010513

1,603 911
4,076,370

2101626

1981

267191
219738

35014828
1,507,594
3,270138

30237096
26560 109
5354089

23836832
3979916

27,816,748
2,718,258
1379,529
4097787

52031008
27703479
17040690

2,240,240
4,859329

3203433

1190

266344
212228

34 766526
1,444,420
2,435,907

30886199
28885259
5580775

26155792
4328377

30484.169
2742015
1,251.806
3993821

52951464
35463305
17390657

2,199,937
3,710,030

3094034

1"1

265041
198476

30054 538
569,571

2,241,075

27243892
17194090
2581725

15995303
2132920

18128,223
1207816

446902
1654 718

47978670
33 207227
14728408

909256
3,577,623

1162406

lt12

245994
184430

26493478
692,589

2008,802

23 792087
23068817
3424661

21355044

24232,355
1713,773

547350
2261123

39607270
25123 810
14535 729

1035408
3003123

1540298

1_

245970
176000

24339881
o

1450 733

22889148
18977605
5315940

17294280
2627514

19,921794
1482.313
2731,996
4214309

33186580
21694848
11479081

o
1978.024

o

11M

lAir Taxi Fliahts I I 4 238 720
GA Riahts - Total I -----CornmuIer FIts.-Air Taxi Fits.

4218007 4602135 5015923 4307381 3823206 3175006 2119656

IBased on hrs./ava. lrip time 40508670
Based on nmiles/ava. IriD lenalt 39406 169

Total Nautical Miles Flown 3.31 4277031000
'Commuter Nmiles (3.3) 351 594,000
'Air Taxi Nmiles '3.3) 381 232,000

GA Nmiles • Total Nmiles

41053018 42508705
40237931 41485 224

4 071 401 000 4 139074 000
210,370.000 180,514.000
366,337000 395,289,000

44 931438 47041498
43811652 45550050

4477.733 000 4 196 503 000
275,684,000 245,208,000
431665,000 341,368,000

43491 792 35 568 739 31 208.556
42 993 058 34 891 966 31 066 924

3918 101 000 3 132 149 000 2826 249000
94,926,000 121 807,000 0

312,216,000 251,080,000 180515,000

-Commuter Nmiles ·AIr Taxi Nmiles
Averaae SDeed Inmileslhour)
Averaae Trio Lenath Imnilesllandina)
Averaae Trio Time (houfl1andna)
Averaae Commuter SDeed Inmileslhou
Average Air Taxi SDeed (nmileslhourl
GA Average Speed (nmileslhour)

N.A. =Not Applicable

3. GENERAL AVIATION

3544205000 3494694 000 3563 271000 3770 384 000 3609 927 000 3510959 000 2759 262 000 26.45 734 000
124.27 121.74 123.21 127.88 120.71 130.37 118.22 116.12
89.94 86.85 85.89 86.06 79.25 81.66 79.08 85.16
0.72 0.71 0.70 0.67 0.66 0.63 0.67 0.73

160.89 154.83 161.44 182.86 169.76 166.66 175.87 N.A.
130.84 130.97 139.10 132.00 140.14 139.32 124.99 124.43
120.89 119.32 120.24 124.69 116.88 128.87 115.97 115.59
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Tilble 3.28 (Continued)
Genera' Aviation Operetlona

Totel Aircraft
Referene. 3.1 to 3.8

.......... (R.f. T..... No.) Tol" Pel ofTot.
Alrcnft

IPoouIatlon (2.1\ 260749 100.00%
No. Active 1%.1) 204795 100.00%
Total Hours Flown (2.1 252122258 31515282 100.00%

ICommutllr Hrs. (3.2) 8,876,321 1,109.540
lAir Taxi Hrs. (3.2) 19.959.002 2.494.875

GA HI'S... Total Hrs. I
-Commuter Hrs.- A'tr Tald Hrs. 223286935 27910867 100.00%

- Total Dav Hours Flown (4.1\ 201734166 25 216 n1 100.00%
Total Niaht Hours Rown (4.1) 35265072 4408134 100.00%
VMC Dav Hours Flown (4.2) 182905802 22863225 100.00%
we Niaht Hours Rown (4.2) 25392934 3174117 100.00%
Total \'Me Hours Flown (4.2) 208.298,736 26.037342 100.00%
IMCDay HourS Flown {4.3} 18,634,818 2,329352 fOO.OO%
IMe Niaht Hours Rown (4.3\ 9,915.536 1,239.442 100.00%
TotallMC Hours Flown (4.3) 28550 354 3568794 100.00%

Total Lanclnas (2.5) 368376196 46047025 100.00%
Local Lanclnas 12.6) 233551917 29193990 100.00%

ICross Countrv Landinas {2.7l 127305 n6 15913222 100.000/.
estimated Flights (hours/aw. trip time)

ICommutllr Rights 12.912.809 1614101
IAir Taxi Fllahts I 29.150.971 3,643,871

estimat8d Flights (nmiles/aw. trip l&nat 1)

ICommuter Riahts 17433189 2179149
IAr Taxi Flights I 31500034 3937504

GA Rights .. Total Lanclngs-Commul8r FIts.·Ajr Taxi Fits.
IBased on hrsJaw. IriD time 326 312416 40789052
IBased on nmHeslaw. 319442973 39930372

Tocat Nautical Miles Flown 3.3) 31 038 241 000 3879 780 125 100.00%
ICommuter Nmiles (3.3) 1,480,103,000 185,012.875
IAr Taxi Nmiles (3.3) 2.659.702.000 332,462,750

GA Nmiles .. Total NmHes
-commuter Nmies -Ar Taxi Nmiles 26 898 436 000 33623(W5OO 100.00%
Ave o. (nmilesJhour) 123.11 122.81
Avwraoe Trio lenath (nmilesJIandina) 84.26 84.24
Averaa8 Trio Time (hourl1andina) 0.68 0.69
Averaae Commuter SDeed InmilesAloUl 166.75 167.48
Averaae Air T&Xi Speed (nmileslhour) 133.26 132.72
GA Averaae Soeed (nmileslhour) 120.47 120.31
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1... 321
0 ........ A.don Operlllons Summary, 1881-1883

fk....nc.. 3.1 to 3.8

EslGA EslGA GA AYen14J8 AY8fIlg8
AYInl(I8 Totel Totel Total Nmi. Total GA Nml. Total FlIghts Rights A.,.,. A.,.,. AVWfJ08 Trip Trip

No. H.... GAH.... Flown Flown landings (based tnJ (based nmIJ GA Speed Speed Length Time
Aircraft SUbcateaories Ac:IIY8 Flown Flown (000) 000 (IIts.) avg. trip 1Ime) avg. trip dis.) FIiahts (nmi./hr.l (nmlA1r.) (nmi./ftU fhrs./ftU

~EngIne Redprocallng.
RxedWing 160,000 187,708,994 162,027,642 16.914,953 16.319,646 259.495,990 250,717.981 250,351.231 250,534,606 100.88 100.72 65.18 0.65

Muhl-Englne Reciprocating,
RxedWing 21,572 32,304,815 23,410,419 ".693,227 3,351,"73 30.867.775 22.393,971 22,090,735 22,2"2,353 145028 143.16 152.04 1.05

Turboprop Rxed WIng 5,318 17,304.615 10,2"9,961 3,267.365 1,892,822 19,835,017 11,753,275 11,564,189 11,658,732 188.81 1&4.87 164.73 0.87

Turbojet Axed WIng ",278 11,512,92" 10,187,072 ".638,871 ".084,592 9.31",394 8.2"2.047 8,203.943 8,222,995 402.93 400.98 "98.03 1.24

Total Axed WIng 191,168 228,829,348 205,875.094 29.5,.....,6 25,648,533 319.513.176 293.107,274 292,210,098 292,658.686 128.98 124.58 92.37 0.72

Reclprocalng Engine,
Rotary Wing 2,775 ".981,195 ",902.525 285,2"9 280,308 ''',344,326 '''.'11,006 ''',091,0'1 14.101,009 57.27 57.18 19.89 0.35

Turbine Engine Rotary WIng 3,731 ''',788,185 9,005.882 1,145,443 876,462 29.264,717 17,727,736 22,234,063 19,980,900 77."7 97.32 39.1. 0.51

Total R-.y ""IV 6,506 19.767,380 13,908,387 1."30.692 1,156,770 43,609,043 31,838.742 36,325,074 34,081,908 72.38 83.17 32.81 0."5

Total P<JWeAJd Akcfaft 197,874 248,598,728 219,783,48' 30.945,108 26.805.303 363,122,219 324.948.016 328.535.172 328,740,594 124.48 121.98 85.22 0.68

Other Alrasft 7,121 3,525,530 3,503.454 93,133 93.133 5.253.977 5,219,632 5.253,977 5,236,805 28.42 26.58 17.73 0.67

Total Alrasft 204,795 252,122.258 223,286,935 31,038,2'" 26.898.436 368,376,196 330.165,648 333.789,149 331,977,399 123.11 120."7 84.26 0.68
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3.4 GENERAL AVIATION CRASH RATES'

Table 3.28 presents the general aviation accident (or crash) rates by aircraft subcategories. All accident
data are taken from Table 3.15 of section 3.2. All operations dat~ are taken from Table 3.27 of Section
3.3. .

Tables 3.29 to 3.37 presents the following information by flight phases for each subcategory of general
aviation:

7/24/963-58

Single-engine reciprocating (piston), fixed Wing,
Multiple-engine reciprocating (piston), fixed wing,
Turboprop. fixed wing.
Turbojet. fixed wing,
Total fixed wing (summation of Tables 3.29 to 3.32)
Reciprocating (piston) engine, rotary wing,
Turbine engine, rotary wing
Total rotary wing (summation of Tables 3.34 and 3.35)
Total powered aircraft (summation of Tables 3.29 to 3.32, 3.34 and 3.35)

Table 3.29
Table 3.30
Table 3.31
Table 3.32
Table 3.33
Table 3.34
Table 3.35
Table 3.36
Table 3.37

3. GENERAL AVIATION

The number of accidents for each flight phase by general aviation subcategory were taken from Table
3.15 of Section 3.2. The hours average flight duration, nmiles average flight distance, and the number of
landings were taken from Table 3.27 of Section 3.3. The number of estimated flights were taken to be
equal to the estimated number of general aviation landings for that subcategory and is the average of the
two methods used to estimate this number. The first method is to base the estimated number of flights on
the number of primary use hours flown divided by the average trip time for that particular subcategory of
general aviation. The other method is to base the estimated number of flights on the number of primary
use nautical miles flown divided by the average trip length for that particular subcategory of general
aviation. Flight times for each flight phase were assigned based on conversations with licensed pilots and
instructors and engineering judgment and experience. A more formalized process for assigning flight
times to the flight phasea would be to solicit opinions from qualified pilots and instructors and to adjust the
flight times for the flight phases appropriately. A process similar to the NRC expert opinion solicitation
process could be followed if a more formalized, accepted procedure was desired. This was not done
because of the time and resource constraints. Average flight phase velocities for the subcategory were
then adjusted untit the average flight distance was approximately equal to the average flight distance of
Table 3.27. Again, as with commercial aviation, the seven flight phases used in Tables 3.29 to 3.37 were

1. Number of accidents,
2. Percent of total subcategory accidents,
3. Average percent of subcategory flight time,
4. Average flight time per flight phase,
5. Assumed subcategory average flight phase speed in mileslhour,
6. Assumed subcategory average flight phase speed in nmlles (knots)/hour,
7. Calculated subcategory average flight phase distance flown in miles,
8. Calculated subcategory average flight phase distance in nmiles (knots),
9. Calculated crash rate by flight phase, expressed in
9a. Crashesllanding,
9b. Crashes/aircraft hour flown,
9c. Crashes/mile flown.
9d. Crashes/nmile (knot) flown.
10. Combined ACRAM flight phase crash rate, express in
10a. Crashesllanding,
10b. Crashes/aircraft hour flown.
10c. Crashes/mile flown,
10d. Crashes/nmile.(knot) flown.

The tables listed below gives the general aviation subcategories for which the general aviation crash rate
by flight phase table were created:



combined to the three defined ACRAM flight phases, takeoff, landing, and in-flight or enroute. Again, as
with commercial aviation, takeoff Is defined as encompassing the actual takeoff roll, and the initial climb
flight phase. landing is defined as induding the landing approach, and the actual landing roll. The
enroute or in-flight phase is defined as Including the climb to cruise, cruise or enroute, and the descent
from cruise flight phases.

In the ACRAM StandarU's [Ref. 3.19) estimation of the frequency of an in1»act with a facility, the near
airport contribution is based on the assumption that the facUity is located far enough from any runway that
only impacts caused by off runway crashes need be considered, I.e., the contribution from on runway
accidents (considered to be runway overruns and runway runoffs) is negligible. The fixed wing crash
rates of Tables 3.29 to 3.33 lnc:Iuete both off runway and on runway accidents, and thus they RlJst be
adjusted for use in the ACRAMStandard. Rotary wing aircraft are not considered to be capable of
runway overruns and Rlnway Rlneffs as their takeoff and landing runs are considered to be small (tens of
feet versus hundreds or even thousands of feet for fixed wing aircraft). Analysis of the General Aviation
NTSB database by SAIC has determined that approximately 89% of the general aviation takeoff crashes
are off runway accidents, and 94% of the general aviation landing crashes are off runway accidents.
Therefore, the appropriate crash rates that should be used In the ACRAM Standard are obtained by
multiplying the relevant values of Tables 3.29 to 3.33 by 0.89 for takeoffs and 0.94 for landings. These
adjusted crash rates are given in Table 3.38. .
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Table 3.28
Generll Aviation Accident Rat•• by Aircraft SUbcetegori••

Beeed on FAA General Aviation Activity SUrvey, calendar V..,. 1986-1993 [Ref. 3.1·3.8)
and NTSB Annual Review of Aircraft Accident Data, U.S. General Aviation, calendar Vear.,986-,993 [Ref. 3.20·3.27)

Total GA GA GA Avg.GA
GA HI'S. Nmi. Miles Landings Ace} Ace} Ace} Ace}

Aircraft Subcateaories Accidents Rown Flown Flown {fltsJ HI'S. Nmi. Mile Landina

Single-Engine Reciprocating, Fixed Wing 14,707 162,027,642 16,319,646,000 18,780,273,265 250,534,606 9.08E-OS 9.01E·07 7.83E-07 5.87E-05

Multi-Engine Reciprocating, Fixed Wing 1,268 23,410,419 3,351,473,000 3,856,798,045 22,242,353 5.42E-05 3.78E·07 3.29E·07 5.70E-05

Turboprop, Fixed Wing 299 10,249,961 1,892,822,000 2,178,216,023 11,658,732 2.92E-05 1.58E-07 1.37E~07 2.56E-05

Turbojet, Fixed Wing 88 10,187,072 4,084,592,000 4,700,454,528 8,222,995 8.ME-OS 2.15E-08 1.87E·08 1.07E-05

Total, Fixed Wing 16,362 205,875,094 25,648,533,000 29,515,741,860 292,658,686 7.95E-05 6.38E-07 5.54E-07 5.59E-05

Reciprocating Engine, Rotary Wing 949 4,902,525 280,308,000 322,571,999 14,101,009 1.94E-04 3.39E-06 2.94E-06 6.73E-05

Turbine Engine, Rotary Wing 482 9,005,862 876,462,000 1,008,612,311 19,980,900 5.35E-05 5.SOE-D7 4.78E-07 2.41E-05

Total,'RotalV Wina 1,431 13,908,387 1,156,nO,OOO 1,331,184,310 34,081,909 1.03E-04 1.24E-OS 1.07E-06 4.20E-05

Total Powered Aircraft 17,793 219,783,481 26,805,303,000 30,846,926,170 326,740,595 8.10E-05 6.84E-D7 5.77E-07 5.45E-05

Other Aircraft 529 3,503,454 93,133,000 107,175,314 5,236,805 1.51E-04 5.68E-06 4.94E-06 1.01E-04

Total Aircraft 18,322 223,286,935 26,898,436,000 30,954,101,485 331,9n,4oo 8.21E-OS 6.81E-07 5.92E-07 5.52E·05
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Tebla3.21
oen8nl1 Aviation Slngl.Engin. Reciprocating, Axed Wing Crash Ra'es by flIght Ph...

Average Average Asst.med CaIcuIat8d Cruh Rate by Right Phases Combined ACRAM Flight Phases Crash Re_
No.of kcs. Pet. At. nne Average Velocity Average Distance Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes

FIiaht Phases Aces. Pel Fh. TIme (hours) Miles Knots Miles Knots /landing lAC Hour /Mia /Knot /landina lAC Hour /M.. /Knot

Tak80lf 885 7.50% 1.28% 0.008 69.05 60.00 0.58 0.50 3.532E~ 4.239E~4 6.139E·06 7.065E~ 1.225E-05 7.352E-04 9.127E.()6 1.050E~5

Initial Climb 2,18S 18.S2% 1.28% 0.008 92.06 80.00 o.n 0.67 8.721E-06 1.047E~3 1.137E-OS 1.308E~S

C1imblD 457 3.87% 2O.S1% 0.133 120.83 105.00 16.11 14.00 1.824E-06 1.368E~5 1.132E-07 1.303E~7

Cruise

CruiseI 2,500 21.19% 29.49% 0.192 126.S9 110.00 24.26 21.08 9.979E-06 S.206E~5 4.113E-07 4.733E~7 U52E-GS 2.749E~S 2.233E-G7 2.570E~7

Enroute

Descent 429 3.84% 25.84% 0.167 120.83 105.00 20.14 17.50 1.712E-06 1.027E~S 8.503E-OS 9.785E-OS
from Cruise

Landing 1,840 IS.6O% 2O.S1% 0.133 97.82 85.00 13.04 11.33 7.344E-06 S.508E~5 5.631E-07 6.480E~7

Approach

landina 3500 29.67% 1.28% 0.008 57.54 50.00 0.48 0.42 1.397E-G5 1.676E~3 2.914E-GS 3.353E~5 2.t3tE-oS 1.505E-04 t.576E-06 1.8t4E-06

TOTAL: 11,798 tOO.OO% 100.00% 0.850 7S.38 65.50 4.7OSE-OS 7.244E~5 6.246E-G7 7.t88E~7 4.7OSe~S 7.244E~S 6.246E-07 7.188E~7

Bases b Crash Ratlls by fight Phase, 198&-1993 Totals:

3. GENERAL AVIATION

0.65 Hours Average Fight DUfIIIton
65.2 Nmiles Average Flight Distance

250,534,606 landings
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Teble3.30
Getw'al Aviation MultI-Engine Reclprocetlng, Fixed Wing Crash Rat.. by Right Pha..

AV8rlIg8 AWf8g8 Assumed Calculated Crash Rate by Right Phases Combined ACRAM Flight Phases Crash Rates
No. of kcs. Pc:t. FltTme Average Velocity Average Distance Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes

FIlaht Phases Aces. Pel FIt TIme lhoursl Miles Knots Miles Knots /landing lAC Hour IMIe /Knot /landina lAC Hour IMIe /Knot

Takeoff 71 6.49% 0.79% 0.008 86.31 75.00 0.72 0.63 3.192E-06 3.831E~ 4.438E-06 5.107E-06 1.043E-oS 6.258E~ 6.043E·06 6.954E-06

Initial CImb 181 14.72% 0.79"- 0.008 120.83 105.00 1.01 0.88 7.238E-08 8.886E~ 7.189E-06 8.273E-08

C1imblD 56 5.12"'- 11.11% 0.117 149.60 130.00 17.45 15.17 2.S18E-06 2.1S8E-oS 1.443E-07 1.660E-07

Cruise

CrulseI 239 21.85% 59.52% 0.625 178.37 155.00 111.48 98.88 1.07SEoOS 1.719E-oS 9.639Eo08 1.109£-07 1.486E-oS 1.614E-oS 9.238E-08 1.063E-07

Enroute

1.394E-06 8.362E-06 4.888E-o& S.39sE:.08
.-

DesaInt 31 2.83% 1S.87% 0.167 178.37 155.00 29.73 25.83

from Cruise

Landing 238 21.57'% 11.11% 0.117 120.83 105.00 14.10 12.2S t.061EoOS 9.095E-oS 7.S27E-07 8.6e2E-07

Approach

Landino 300 27.42"'- 0.79% 0.008 74.80 65.00 _ 0.62 0.54 1.349EOOS 1.619E-03 2.164E-OS 2.490E-oS 2.410E-oS 1.928E~ 1.637E-08 1.884E-06

TOTAl.: 1,094 100.00% 100.00% 1.050 17S.11 152.17 4.919E-OS 4.684E-oS 2.809Eo07 3.232E-07 4.9191:-oS 4.684E-oS 2.809E-07 3.232E-07

Bases for Crash Ra... by Flight Phase, 1986-1993 Totals:

3. GENERAL AVIATION

1.05 Hours Average F1iWet Duralicn
152.04 NmiIes Average Flight Distance

22,242.353 Landings
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Table 3.31
General Aviation Turboprop, Rxed Wing Crash Retes by Right Ph...

Average .Average Assumed Cak:ulated Crash Rate by Flight Phases CombIned ACRAM Flight Phases Crash Retes

No.of kcs. Pet. FIt rune Average Velocity Average Distance Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes

frIGht Phases Aces. Pet. FIt Time thours) Miles Knots Miles Knots /Landino lAC Hour /Mile /Knot /landinG lAC Hour /Mile /Knot

Takeoff 17 7.94% 0.96"- 0.008 100.00 8S.00 0.83 0.71 1.458E-06 1.750E-04 1.750E-06 2.0S9E-06 3.946E.Q6 2.367E-04 1.n.4E-06 2.059E.Q6

Initial Climb 29 13.SS% 0.96% 0.008 166.86 1..S.00 1.39 1-21 2.487E·06 2.985E-04 1.789E-06 2.059E-06

CHmbto 13 6.07% 21.07% 0.183 224.40 195.00 41.14 35.75 1.115E-06 6.082E-06 2.710E-08 3.119E-08

Cruise

CruiseI 38 17.76% 26.25% 0.228 241.66 210.00 55.18 47.95 3.259E-06 1.427E-05 5.907E-08 6.797E.Q8 5.575E-06 8.426E-06 3.557E-08 4.093E.Q8

Enr0ut8

Descent 14 6.54% 28.74% 0.250 241.66 210.00 60.42 52.50 1.201 E-06 4.803E-06 1.988E-oa 2.287E.Q8

from Cruise

landing 52 24.30% 21.07% 0.183 161.11 140.00 29.54 25.67 4.460E-06 2.433E-05 1.510E·07 1.738E-07

Approach

landina 51 23.83% 0.96% o.ooa 100.00 75.00 0.83 0.63 4.374E·06 5.249E-04 5.249E-06 6.999E-06 8.835E-06 4.609E-05 2.909E-07 3.360E-G7

TOTAL: 214 100.00% 100.00% 0.870 189.33 164.41 1.836E-GS 2.110E-oS 9.69SE-oa 1.f16E-07 1.836E-GS 2.110E-oS 9.69SE.Q8 1.116E-G7

Bases for Crash Rates by Flight Phase, 198e-1993 Totals:

3. GENERAL AVIATION

0.87 Hours Average Flight Duration

164.73 Nmiles Average Flight Distance
11,658,732 landings
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TebI.3.32
General Avletlon Turbofet, Rxed Wing Cra.h R.... by Right Ph...

Average Average Assumed Calc:ulatBd Crash Rate by Right Phases Comblned ACRAM Flight Phases Crash Ra_
No.of Aces. Pet. FltTme A_age VeIoc::ity A_age Distance Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes

FlIaht Phases Accs. Pel FIt Time (hours) Miles Knots Miles Knots /Landing lAC Hour IMIe IKnat /Landina lAC Hour Nile IKnat

Takeoff 9 13.43% 0.67% 0.008 103.57 90.00 0.86 0.75 1.094E-06 1.313E44 1.268E-06 1.459E-06 1.581E-06 8.324E-oS 2.997E-07 3.449E'()7

Initial Cimb 4 S.97% 1.34"- 0.017 264.88 230.00 4.41 3.83 4.864E-07 2.919E'()5 1.103E-07 1.269E'()7

ClimbtD 8 8.98% 18.82% 0.233 483.33 420.00 112.78 98.00 7.297E-07 3.127E-06 6.470E-09 7.446E-09

Cruise

CroIseI 8 8.98% 50.27% 0.623 512.10 445.00 319.21 2n.38 7.297E-07 1.171 E-06 2.286E-09 2.831E-09 1.581E-06 1.545E-06 3.067E-09 3.530E-09

Enroute

Deecent 1 1.49"- 13.44"- 0.167 500.59 435.00 83.43 72.50 1.216E-07 7.297E-07 1.458E-09 1.677E-09

from Cruise

Landing 17 25.37"- 14.78% 0.183 276.19 240.00 50.83 44.00 2.067E-06 1.128E-05 4.083E-08 4.699E-08

Approach

Lanclna 24 35,82% 0.67% 0.008 -103.57 90.00 0.86 0.75 2.919E-oe 3.502E44 3.382E-06 3.892E-oe 4.986E-06 2.601E-oS 9.682E-o& 1.114E-07

TOTAl: 67 100.00% 100.00% 1.240 572.19 497.22 8.148E-06 8.571E-06 1.424E-oe 1.839E-o& 8.148E-06 8.571E-06 1.424E-o& 1.639E-08

Bases for Crash Rates by F1ight Phase. 1986-1993 Totals:

3. GENERAL AVIATION

1.24 Hours Average FHght Duration
498.03 Nmiles Average Right Distance

8,222,995 Landings
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Teble3.33
oen....1Aviation Totel Rxed Wing C,.sh R.tes by Right Ph...

Aver. Average Assumed Calculated Crash Rate by Flight Phases Combined ACRAM Flight Phases Crash Retes
No.of kcs. Pel FIt. TIme Aver. VaIoc:ity Average DisIanC8 Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes

Fliaht Phases A.ocs. Pet. fit. Tme fhours\ Miles Knots Miles Knots ILancfma lAC Hour ,M1e IKnat /Landina lAC Hour /Mile IKnat

Takeoff 982 7.48% 1.18% 0.008 80.55 70.00 0.67 0.58 3.355E.06 4.027E-04 4.999E-06 S.752E-oe 1.148E-oS 6.891E-04 7.044E-06 8.107E-06

Initial Climb 2.379 18.06% 1.18% 0.008 115.08 100.00 0.96 0.83 8.129E-06 9.755E-04 UnE.06 9.755E-06

CimbtlO 532 4.04% 20.83% 0.150 143.85 125.00 21.58 18;75 1.818E-06 1.212E'()5 8.425E.()8 9.695E.()8

Cruise

CruiseI 2.783 21.13% 34.03% 0.245 166.86 145.00 .-0.88 35.53 9.509E.06 3.881 E.()5 2.326E-G7 2.677E'()7 1.295E-GS 2.376E'()5 1.510E-G7 1.738E'()7

Enr0ut8

Descent 475 3.61"- 20.83"- 0.150 155.35 135.00 23.30 20.25 1.623E-06 1.082E'()5 6.965E-08 8.015E-OS

from Cruise

lAnding 2.145 16.29% 20.83% 0.150 120.83 105.00 18.12 15.75 7.329E-06 4.886E.()S 4.044E-07 4.854E'()7

Approach

Landino 3.875 29.42% 1.16% 0.008 74.80 65.00 0.62 0.54 1.324E'()5 1.589E-03 2.124E-G5 2.444E'()5 2.057E-05 1.299E-04 1.097E-06 1.263E-G6

TOTAL: 13.171 100.00% 100.00% 0.720 106.14 92.23 4.500E-G5 6.251E'()5 4.2.-oE-07 4.879E:07 4.500E-G5 6.251E'()S 4.240E-G7 4.879E'()7

Bases for Crash Rates by Flight Phase, 1986-1993 Totals:

3. GENERAL AVIATION

0.72 Hours Average Flight Duration
92.37 NmiIes Average Flight Distance

292.658.686 Latxfmgs
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Teble3.34
Genera' Aviation Reciprocating Engine, Rotery Wing Cra.h Rate. by Flight Pha..

Average Average Assumed CaIc:ul8f8d Crash Rate by Right Phases Combined ACRAM FJight Phases Crash Rates

No.of kcs. Pc:t. FIt Time Average Velocity Average Distance Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes

FIiaht Phases Aces. Pel FIt TIme (hours) Miles Knots Miles Knots /Landino lAC Hour IMIe /Knot /Landino lAC Hour IMIe /Knot

Takeoff 56 9.71% 2.38% 0.008 57.54 50.00 0.48 0."2 3.971E-06 ".766E.04 8.282E-06 9.531E-06 1.078E-05 8.468E-o" 1.071 E-05 1.232E-G5

Initial Climb 96 18.84% 2.38% 0.008 63.29 55.00 0.53 0.46 6.808E-06 8.170E-04 1.291E-OS 1.485E-05

C1imblD 16 2.n% 23.81% 0.083 6S.59 57.00 5.47 ".75 1.135E-06 1.362E-oS 2.076E-07 2.389E-07

Cruise

Crulsel 1n 30.68% 11.90% 0.042 69.0S 60.00 2.88 2.50 1.2S5E-OS 3.013E-04 4.363E-06 5.021 E-06 1.610E-oS 7.727E-oS 1.142E-06 1.314E-06

Enroute

Desc:ent 34 5.89% 23.81% 0.083 69.0S 60.00 5.75 5.00 2.411 E-06 2.893E-05 4.191 E-07 4.822E-07

from Cruise

landing 70 12.13% 33.33% 0.117 63.29 5S.00 7.38 6.42 4.964E-06 ".25SE-oS 6.723E-07 7.736E-07

Approach

Landlna 12822.18% 2.38% 0.008 ..6.03 40.00 0.38 0.33 9.0nE-06 1.089E-03 2.366E-OS 2.723E-05 1.404E-05 1.123E-G4 1.808E-06 2.080E-06

TOTAL: 577 100.00% 100.00% 0.350 22.87 19.88 4.092E-05 1.169E-04 1.789E-06 2.059E-G6 4.092E-oS 1.169E-G4 1.789E-06 2.059E-06

Bases lot Crash Ratas by Flight Phase, 1986-1993 Totals:

3. GENERAL AVIATION

0.35 Hours Average Right Duration
19.89 Nmiles Average Right Distance

1",101.009 Landings
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TabI.3.35
GerweI AVl8llon Turbine engine, Rotary Wing Crash Ret•• by Right Ph...

Average Average Assumed C8Iculated Crash Rale by Right Phases Combined ACRAM fight Phases Crash Rates
No.of At:ts. Pet. F1tTme Average Velodly Average Distance Crashes Crashes Crashes Cr8Shes Crashes Crashes Crashes Crashes

Right Phases Aocs. Pet. FIt. Tme lhours} Miles Knots Miles Knots /Landing lAC Hour /Mile /Knot IUndina lAC Hour /Mile /Knot

Takeoff 23 8.04% 1.63% 0.008 63.29 55.00 0.53 0.46 1.1S1E-06 1.381E..()4 2.182E-06 2.511E-06 3.203E-06 1.922E..()4 2.904E-06 3.342E-06

Initial Climb 41 14.34% 1.63% 0.008 69.0S 60.00 0.58 0.50 2.0S2E-06 2.462E..()4 3.566E-06 ".104E-06

Climb to 10 3.50% 22.88% 0.117 92.06 80.00 10.7" 9.33 S.005E-07 U90E-06 4.660E·08 5.362E-OS

Cruise

Cruisef 117 40.91% 33.01% 0.168 103.57 90.00 17.43 15.15 S.856E-06 U79E-oS 3.3S9E-07 3.865E-07 6.957E-06 1.732E-05 1.788E-07 2.057E-07

Enroute

Descent 12 4.20% 22.88% 0.117 92.06 80.00 10.74 9.33 6.006E-07 5.148E-06 5.592E-08 6.435E-OS

from Cruise

Landing 34 11.89% 115.34% 0.083 63.29 55.00 5.27 4.58 1.702E-06 2.042E-OS 3.226E-07 3.713E-07
..

Approach

Landino 49 17.13% 1.63% 0.008 46.03 40.00 0.38 0.33 2.452E-06 2.943E..()4 6.393E-06 7.357E-06 4.154E-08 4.532E-05 7.342E-07 8.449E-07

TOTAL: 286 100.00% 100.00% 0.510 45.68 39.69 1.431E-oS 2.807E-OS 3.134E-07 3.606E-07 1.431E-05 2.807E-OS 3.134E-07 3.606E-07

Bases for Crash R.... by FIght Phue, 1988-1993 TotaJs:

3. GENERAL AVIATION

0.51 Hours Average Fight Duntlicn
39.14 Nmifes AV8I'age Right Distance

19,980,900 Landings

3-67 415196



TabI.3.36
General Aviation Total Rotary Wing Cra.h Rates by Right Pha••

Average Average Assumed Calculalled Crash Rate by Right Phases Combined ACRAM Flight Phases Crash Rates

No.of ktcs. Pet. FIlrme Average Velocity Average Distance Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes

FIiaht Phases Aces. Pet. FIl Tme (hours) Miles Knots Miles Knots /landino lAC Hour IMIe /Knot /landing lAC Hour IMIe /Knot

Takeoff 79 9.15% 1.85% 0.008 60.99 53.00 0.51 0.44 2.318E-06 2.782E-04 4.561E-06 5.248E-06 6.338E-06 3.803E-04 6.008E-06 6.914E-06

Initial Climb 137 15.87% 1.85% 0.008 65.59 57.00 0.55 0.48 4.020E-06 4.824E-04 7.354E-06 8.463E-06

Climb to' " 26 3:01% 22.22% 0.100 84.01 73.00 8.40 7.30 7.629E-07 7.629E-06 9.081E-08 1.045E-07
Cruise

Cruisef 294 34.07% 27.78% 0.125 100.12 87.00 12.51 10.88 8.626E-06 6.901E-05 6.893E-07 7.932E-07 1.074E-05 3.143E-05 3.543E-07 4.onE-07

Enroute

o.c.nt 46 5.33% 25.93% 0.117 80.55 70.00 9.40 8.17 1.350E-06 1.157E-05 1.436E-07 1.653E-07
from Cruise

Landing 104 12.05% 18.52% 0.083 63.29 55.00 5.27 4.58 3.051E-06 3.662E-05 5,785E-07 6.658E-07

Approach

Landing 1n 20.51% 1.85% 0.008 46.03 40.00 0.38 0.33 5.193E-06 6.232E-04 1.354E-05 1.558E-05 8.245E-06 8.994E-05 1.457E-06 1.6nE-06

TOTAl: 863 100.00% 100.00% 0.450 37.03 32.18 2.532E-05 5.627E-05 6,839E-07 7.870E-07 2.532E-05 5.627E-05 6.839E-07 7.870E-07

Bases for Crash Ra..by Flight Phase, 198&-1993 Totals: 0.45 Hours Average F1i~ Dunltlon

32.81 Nmiles Average Right Distance

34,081,908 Landings



Teble3.37
Gen..... Aviation TObil Powered Aircraft Crash Rat.. by flight Ph...

Average AY8n1g8 Assumed C8lcufated Crash Rale by Flight Phases Combined ACRAM Flight Phases Crash Ra_
No.of kcs. Pet. FJt.Tme Average Velocity Average Distance Crashes Crashes Crashes Crashes Crashes Crashes Crashes Crashes

Fliaht Phases Atxs. Pet. FIt. Tme (hours} Miles Knots Miles Knots /landino lAC Hour IMIe /Knot /landina lAC Hour IMIe IKnoc

Takeoff 1,061 7.56% . 1.23% 0.008 69.05 60.00 0.58 0.50 3.247E-06 3.897E'()4 5.644E-06 6.494E.()6 1.095E-OS 4.379E.()4 4.963E-06 5.712E-06

Initial COmb 2,518 17.93% 2.45% 0.017 97.82 85.00 1.63 1.42 7.7ooE-06 4.620E'()4 4.723E-06 5.436E-06

Climb 10 558 3.98% 19.61% 0.133 143.85 125.00 19.18 16.67 1.708E-06 1.281E'()5 8.904E·!>8 1.025E.()7

Cruise

CruiseI 3,On 21.93% 32.60% 0~222 166.86 145.00 36.99 32.14 9.417E-06 4.248E'()5 2.546E'()7 2.930E'()7 1.272E.()S 2.438E-G5 1.550E-07 t.784E-G7
Enroute

Descent 521 3.71% 24.51% 0.167 t55.35 135.00 25.89 22.50 1.595E-06 9.567E-066.158E-OS 7.087E-OS

from Cruise

Landing 2,249 16.03% 17.16% 0.117 109.32 95.00 12.75 11.08 6.883E-06 5.900E'()5 5.397E-07 6.210E'()7

Approach

Landing 4052 28.87% 2.45% 0.017 63.29 55.00 1.05 0.92 1.240E'()5 7.441E'()4 1.176E-05 1.353E-05 1.928E-os 1.4<I6E-04 1.396E-06 1.607E-06

TOTAL: 14,034 100.00% 100.00% 0.680 98.07 85.23 4.29SE-05 6.3t6E'()5 4.379E-07 5.040E'()7 4.295E-oS 6.316E-oS 4.379E-07 5.040E-G7

Bases for Crash Rates by Fright Phase, 1986-1993 Totals:

3. GENERAL AVIATION

0.66 Hours Average Flight Duration

85.22 NmHes Average Flight Distance

326,740,594 Landings

3-69 415/96



Table 3.38

General Avlatton Fixed Wing Crash Rates by Aircraft SUbcategories and flight Phase.
AdJusted for Off Runway Crashes

Based on FAA General Aviation ActiVity Survey. Calendar Years 1986-1993 [Ref. 3.1- 3.8].
NTSB Annual Review of Aircraft Acctdent Data. U.S. General Avlatton. Calendar Years 1986-1993 [Ref. 3.20 - 3.27].

and SAIC Review of the NTSB Genera' Avlatton Database

Off Runway Off Runway
Crash Crash

Aircraft Subcategories Rate Rate
!Takeoffs lLandinas

Single-Engine Re~rocating. Fixed Wing 1.09E-Q5 2.00E-05

Multi-engine Reciprocating, Fixed Wing 9.28E-06 2.27E-05

Turboprop, Fixed Wing 3.51E-06 8.30E-06

Turbojet, Fixed Wing 1.41 E-06 4.69E-06

Total. Flx~W1na 1.02E-05 1.93E-05
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3.5 GENERAL AVIATION IN FLIGHT NONAIRWAY CRASH PARAMETERS

Previous efforts to estimate nonairport related aircraft crash frequencies are based on the assumption
that aircraft fly within fixed air corridors; such an assumption is not realistic for GA aircraft. Based on the
product-kernel method for estimating multidimensional probability density functions, the Standard uses a
data driven approach for estimating the GA nonairport crash frequency at a given DOE site. This
approach is data driven since it directly uses the coordinates (latitudes and longitudes) of previous GA
nonairport crsahes to make its estimates; no assumptions have been made about 1) an aircraft's position
(either its coordinates or altitude) prior to a mishap that results in a crash, or 2) an aircraft's trajectory
(flight path) from the point where a mishap occurs until ground impact (Which would require an
assessment of the aircraft's flight characteristics, such as glide ratio and the pilot's ability to maneuver the
aircraft following the mishap).

Table A3.1 provides a listing of the 1250 crash locations as longitudes and latitudes with their NTSB
number.

3. GENERAL AVIATION 3-71 7/26/96



3.6.1 GENERAL AVIATION CRASH LOCATION

(3.1)

7/26/963-72

General Aviation Takeoff Crash Locations
General Aviation Landing Crash Locations
General Aviation Takeoff Crash Location Probabilities
General Aviation Landing Crash Location Probabilities.

Table 3.40
Table 3.41
Table 3.42
Table 3.43

3. General Aviation

The crash locations records obtained from the database allowed for an efT1)irical evaluation of the crash
location density f(x,y) for the general aviation category and phase operations. Due to the limited number
of records in several GA subcategories, the database for crash location is insufficient for an effective
statistical analysis of all subcategories and phases. Specifically, the fixed wing turbojet subcategory has
seven observations and the combined rotating wing SUbcategories have four. Also, the subcategory
fixed wing turboprop and takeoff phase has only four observations. It has been decided to combine all the
subcategory crash location data for the takeoff phase, and likewise for the landing phase, to determine .
two GA category crash location density functions, one for takeoffs and one for landings.

~ represents the standard normal cumulative distribution function. The quantities hx , hy, and a are
"bandwidths" for the estimator. They control the smoothness and diffuseness of the density 1. Also.
Xu • x + 0.5, Xt - x - 0.5, yu • Y+ 0.5, and YI • Y- 0.5, where the units are miles, and Wdf and Won are the
relative frequencies of crash locations in the database off and on the airport, respectively. Values for the
quantities (n, hx, hy, a, wrA. won) are included as Table 3.39.

TABLE 3.39 COnstants Required to Formulate Location Estimate Using Equation 3.1

The tables listed below give the GA crash locations and probabilities:

A stepwise process was used to cofT1)i1e data which could be used to evaluate the probability of a
damaging general aviation crash for facility sites in the vicinity of airports. The National Transportation
Safety Board electronic database for the period between 1983 and 1989 was reviewed. In order to
segregate the crashes that provided a potential hazard to either a·nuqlear or chemical facility. only those
accidents were included that were general aviation, that involved substantial damage or destRJdion of the
aircraft, that were off the airstrip/off the airport by at least one mile, and that were helicopters or airplanes
(aircraft such as ultralights, gliders, dirigibles, balloons, etc., were excluded). The narratives for crashes
with susped intonnation were reviewed and some were added and others were deleted. 680 applicable
crashes were chosen for evaluation.

The crash location f(x,y), based on a nonparametric bivariate estimation technique [Refs. 3.28 and 3.34]
and the crash location data from the GA category, is given in Equation 3.1. Techniques based on
parametric models are not as well suited to this location data.

3.6 GENERAL AVIATION CRASH PARAMETER DISTRIBUTIONS

PHASE n h. hv a w•• w....
GALandina 574 0.95 0.41 0.46 0.4915 0.5085
GA Takeoff 106 0.69 0.45 0.46 0.4546 0.5454



General Aviation Takeoff Crash locations

x coordinate v coordinate
1 -1.000 0.000
2 -1.000 0.000
3 -0.857 -0.515
4 -0.342 -0.940
5 0.000 -1.000
6 0.000 1.000
7 0.174 -0.985
8 0.174 -0.985
9 0.174 0.985

10 0.174 0.985
11 0.342 -0.940
12 0.342 0.940
13 0.500 -0.866
14 0.500 0.866
15 0.695 -0.719
16 0.707 0.707
17 0.707 0.707
18 0.766 -0.643
19 0.766 0.643
20 0.819 0.574
21 0.866 -0.500
22 0.866 -0.500
23 0.866 0.500
24 0.866 0.500
25 0.940 -0.342
26 0.940 -0.342
27 0.940 0.342
28 0.940 0.342
29 0.940 0.342
30 0.940 0.342
31 0.966 0.259
32 0.966 0.259
33 0.985 -0.174
34 0.985 -0.174
35 0.985 0.174

3. GENERAL AVIATION

x coordinate v coordinate
36 0.985 0.174
37 0.993 0.122
38 0.996 -0.087
39 0.996 -0.087
40 0.996 0.087
41 0.999 0.035
42 0.999 0.035
43 1.000 -0.017
44 1.000 0.000
45 1.000 0.000
46 1.000 0.000
47 1.000 0.000
48 1.000 0.000
49 1.000 0.000
50 1.000 0.000
51 1_000 0.000
52 1.000 0.000
53 1.000 0.000
64 1.000 0.000
55 1.000 0.000
56 1.000 0.000
57 1.000 0.000
58 1.000 0.000
59 1.000 0.000
60 1.000 0.000
61 1.000 0.000
62 1.000 0.000
63 1.000 0.000
64 1.000 0.000
65 1.000 0.000
66 1.000 0.000
67 1.000 0.000
68 1.000 0.000
69 1.000 0.000
70 1.000 0.000

Table3AO

3-73

x coordinate v coordinate
71 1.000 0.000
72 1.000 0.000
73 1.000 0.000
74 1.000 0.000
75 1.000 0.000
76 1.000 0.000
n 1.000 0.000
78 1286 1.532
79 1.414 1.414
80 1.500 2.598
81 1.638 -1.147
82 1.813 0.845
83 1.879 0.684
84 1.913 -0.585
85 1.970 -0.347
86 1.970 0.347
87 2.000 0.000
88 2.000 0.000
89 2.000 0.000
90 2.000 0.000
91 2.000 0.000
92 2.000 0.000
93 2.571 -3.064
94 2.819 1.026
95 2.964 -0.521
96 3.000 0.000
97 3.000 0.000
98 3.000 0.000
99 4.698 1.710

100 4.698 1.710
101 5.000 0.000
102 5.000 0.000
103 5.000 0.000
104 5.000 0.000
105 5.438 -2.536
106 6.000 0.000
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x coordinlIl. y 00ClldinIIIe
1 -13.000 0.000
2 -12.951 1.133
3 -11.998 -0.209
4 -11.984 -0.628
5 -11.954 1.046
6 -11.818 -2.084
7 -11.818 2.084
8 -10.833 1.910
9 -10.000 0.000
10 -9.986 0.523
11 -9.962 -0.872
12 -9.848 -1.736
13 -9.848 1.736
14 ,9.000 0.000
15 ~.OOO 0.000
16 -7.995 o.m
17 -7.fn8 1.389
18 ·7.000 0.000
19 -6.983 .0.•
20 -6.928 ".000
21 -6.91" -1.095
22 -6.894 1.216
23 -6.578 -2.394
24 -6.000 ... 0.000
25 -6.000 0.000
26 -6.000 0.000
27 ~.OOO 0.000
28 -6.000 0.000
29 •. '. .. .1.000 . 0.000
30 -6.000 0.000
31 -5.985 0."'9
32 -5.909 1.042
33 -5.909 1.042

-. '··34·. ·· .. ··"5,638,· ,,,,2.1:152
35 -5.438 2.538
36 -5.000 0.000
37 -5.000 0.000
38 -5.000 0.000
39 -5.000 0.000
40 -5.000 0.000

'"
-5.000 .0.000

42 -5.000 0.000
43 -5.000 0.000
44 -5.000 0.000
45 -5.000 0.000
46 .....981 0.436
"7 .....973 -0.523
48 .....92.. 0.868
..9 .....698 -1.710
50 .....532 -2.113

x coonfin8l. yooordinal.
51 .....243 -4.243
52 -3.995 0.209
53 -3.985 -0.349
54 -3.939 0.695
55 -3.830 -3.21"
56 -3.830 3.214
51 -3.830 -3.21"
58 -3.825 -1.169
59 -3.21" -3.830
60 -3.000 0.000
61 -3.000 0.000
62 -3.000 0.000
63 -3.000 0.000
64 -3.000 0.000
65 -3.000 0.000
66 -3.000 0.000
67 -3.000 0.000
66 -3.000 0.000
69 -3.000 0.000
70 -3.000 . 0.000
71 -3.000 0.000
72 -3.000 0.052
73 -2.989 0.261
74. -2.954 -0.521
75 ·2.954 -0.521
76 -2.954 0.521
77 -2.723 .....193
78 -2.677 2.973
79 -2.516 1.634
80 -2.500 4.330
81 -2.298 -1.928
82 -2.298 1.928
83 -2.298 1.928
~84 . · ...·2.298 1.928
85 -2.298 1.928
86 -2.121 -2.121
87 -2.000 0.000
86 -2.000 0.000
89 -2.000 0.000
90 ·2.000 0.000
91 -2.000 0.000
92 -2.000 0.000
93 -2.000 0.000
94 -2.000 0.000
95 -2.000 0.000
96 -2.000 0.000
91 -2.000 0.000
98 -2.000 0.000
99 -2.000 0.000
100 -2.000 0.000

x coordinate y coordinate
101 -2.000 0.000
102 -2.000 0.000
103 -2.000 0.000
104 -2.000 0.000
105 -2.000 0.000
106 -2.000 0.000
107 -2.000 0.000
108 -2.000 0.000
109 -2.000 0.000
110 -2.000 3.464
111 -1.999 0.070
112 -1.995 -0.140
113 -1.992 -0.17"
114 -1.992 -0.17"
115 -1.992 0.17"
116 -1.981 0.278
111 ·1.975 0.313
118 -1.970 -0.347
119 -1.970 -0.347
120 -1.970 0.347
121 -1.970 0.347
122 -1.970 0.347
123 -1.970 0.347
124 -1.970 0.347
125 -1.970 0.347
126 -1.932 0.518
127 -1.928 -2.298
128 -1.902 -0.618
129 -1.879 0.684
130 -1.879 -0.684
131 -1.879 -0.684
132 -1.813 0.845
133 -1.732 -1.000
134 -1.732 1.000
135 -1.732 -1.000
136 -1.721 2."57
137 -1.634 -2.516
138 -1.532 ·1.286
139 -1.532 -1.286
140 -1.500 -2.598
141 -1.500 2.598
'42 -1.414 1.414
143 -1.414 1.414,.... -1.368 3.759
145 -1.362 2.673
146 -1.286 -1.532
147 -1.286 -1.532
148 -1.286 1.532
, ..9 -1.286 1.532
150 -1.231 1.576

x COOfdinate ycoordinate
151 -1.000 0.000
152 -1.000 0.000
153 -1.000 0.000
154 -1.000 0.000
155 -1.000 0.000
156 -1.000 0.000
157 -1.000 0.000
158 ·1.000 0.000
159 -1.000 0.000
160 -1.000 0.000
161 -1.000 0.000
162 -1.000 0.000
163 -1.000 0.000
164 -1.000 0.000
165 -1.000 0.000
166 ·1.000 0.000
167 -1.000 0.000
168 -1.000 ... 0.000

169 -1.000 0.000
170 -1.000 0.000
171 -1.000 0.000
172 -1.000 0.000
173 -1.000 0.000
17.. -1.000 0.000
175 -1.000 0.000
176 -1.000 0.000
177 -1.000 0.000
178 -1.000 0.000
179 -1.000 0.000
180 -1.000 0.000
181 -1,000 0.000
182 -1.000 0.000
183 -1.000 0.000
1M -1.000 0.000
185 -1.000 0.000
186 -1.000 0.000
187 -1.000 0.000
188 -1.000 0.000
189 -1.000 0.000
190 -1.000 0.000
191 -1.000 0.000
192 -1.000 0.000
193 -1.000 0.000
194 -1.000 0.000
195 -1.000 0.000
196 -1.000 0.000
197 -1.000 0.000
198 ·1.000 0.000
199 -1.000 0.000
200 -1.000 0.000

x COOfdinIfe vcoontinate
201 -1.000 0.000
202 -1.000 0.000
203 ·1.000 0.000
204 ·1.000 0.000
205 -1.000 0.000
206 -1.000 0.000
2C1T -1.000 0.000
208 -1.000 0.000
209 -1.000 0.000
210 -1.000 0.000
211 ·1.000 0.000
212 ·1.000 0.000
213 -1.000 0.000
214 -1.000 0.000
215 ·1.000 0.000
216 -1.000 0.000
217 -1.000 0.000
218 -1.000 0.000
219 -1.000 0.000
220 ·1.000 0.000
221 -1.000 0.000
222 -1.000 0.000
223 -1.000 0.000

22" -1.000 0.000
225 ·1.000 0.000
226 -1.000 0.000
227 -1.000 0.000
228 -1.000 0.000
229 -1.000 0.000
230 ·1.000 0.000
231 -1.000 0.000
232 -1.000 0.000
233 -1.000 0.000
234 -1.000 0.000
235 -1.000 0.000
236 -1.000 0.000
m -1.000 0.000
236 ·1.000 0.000
239 -1.000 0.000
240 -1.000 0.000
241 -1.000 0.000
242 -1.000 0.000
243 -1.000 0.000
244 -1.000 0.000
245 -1.000 0.000
246 -1.000 1.732
247 -0.• 0.035
248 -0.999 0.035
2..9 -0.999 -0.052
250 -0.996 -0.087

T.183.41
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x c:oordinIIe v COOfdnIIte
251 ~.996 ~.087

252 ~.996 0.087
253 ~.985 ~.174

254 ~.985 ~.174

255 ~.985 ~.174

256 ~.985 -0.174
257 ~.985 -0.174
258 ~.985 0.174
259 -0.985 0.174
260 ~.985 0.174
261 ~.985 0.174
262 -0.985 0.17"
263 ~.985 0.174
264 ~.985 0.174
265 ~.985 0.174
266 ~.985 0.174
267 ~.985 0.17"
268 -0.982 0.191
269 ~.968 0.259
270 ~.966 0.259
271 ~.966 0.259
272 ~.966 0.259
273 ~.940 -0.342
274 ~.940 0.342
275 -0.940 0.342
276 ~.940 0.342
277 ~.940 0.342
278 ~.940 -0.342
279 ~.940 -0.342
280 ~.940 -0.342
281 -0.940 0.342
282 ~.940 0.342
283 -0.940 0.342
284 ~.940 0.342
285 ~.906 -0.423
286 ~.87S -0.485
287 ~.868 4.924
288 ~.866 -0.500
289 ~.866 0.500
290 ~.866 -0.500
291 ~.866 0.500
292 ~.866 0.500
293 ~.866 0.500
294 ~.819 -0.574
295 ~.819 -0.5704
296 ~.788 0.816
297 ~.766 -0.643
298 ~.766 0.643
299 ~.766 -0.643
300 ~.766 -0.643

x coordinate v COCIfdinIIe
301 ~.766 ~.643

302 ~.766 -0.643
303 ~.707 ~.707

304 ~.695 0.719
305 ~.695 3.939
306 ~.643 ~.766

307 ~.643 ~.766

308 ~.60t3 -0.766
309 ~.643 0.766
310 ~.60t3 -0.766
311 ~.643 0.766
312 ~.57" 0.819
313 ~.515 -0.857
314 ~.515 ~.857

315 ~.5OO 0.866
316 ~.5OO 0.866
317 ~.5OO 0.866
318 -0.500 0.866
319 ~.342 ~.94O

320 ~.342 ~.940

321 ~.342 ~.940

322 ~.3()g 0.951
323 ~.259 0.966
324 ~.174 ~.985

325 ~.174 ~.985

326 ~.174 0.985
327 ~.t74 0.085
328 ~.174 0.985
329 -0.174 0.985
330 -0.158 0.988
33' -0.087 -O.9ll6
332 -0.087 ~.996

333 ~.070 0.998
334 -0.017 -1.000
335 0.000 -5.000
336 0.000 5.000
337 0.000 -1.000
338 0.000 -1.000
339 0.000 -1.000
340 0.000 -1.000
341 0.000 -1.000
342 0.000 -1.000
343 0.000 -1.000
344 0.000 -1.000
345 0.000 1.000
346 0.000 1.000
347 0.000 1.000
348 0.000 1.000
349 0.000 1.000
350 0.000 1.000

xc:oonmate v oooreIinlIIe
351 0.000 -2.000
352 0.000 -3.000
353 0.000 -3.000
354 0.000 3.000
355 0.000 -5.000
356 0.174 ~.985

357 0.174 ~.985

358 0.174 0.985
359 0.174 0.985
360 0.174 ~.985

361 0.174 ~.985

362 0.174 -0.985
363 0.174 0.985
364 0.174 0.985
365 0.174 0.985
366 0.174 0.985
367 0.309 0.951
368 0.342 -0.940
369 0.342 ~.940

370 0.342 0.940
371 0.342 0.940
372 0.342 0.940
373 0.342 0.940
374 0.342 0.940
375 0.438 ~.89D

376 0.485 ~.875

371 0.500 -0.866
378 0.500 -0.866
379 0.500 -0.866
380 0.500 -0.866
38' 0.500 0.866
382 0.500 0.866
383 0.500 0.866
384 0.500 0.866
385 0.643 0.766
386 0.643 0.766
387 0.643 0.766
388 0.684 -1.879
389 0.707 0.707
390 0.766 -O.60t3
391 0.766 0.643
392 0.766 ~.643

393 0.766 0.643
394 0.766 0.643
395 0.766 0.643
396 0.766 0.643
397 0.766 0.643
398 0.766 0.643
399 0.766 0.643
400 0.819 -0.574

II coordinate vcoordNit.
401 0.819 0.574
402 0.857 ~.515

403 0.866 -0.500
404 0.866 -0.500
405 0.866 -0.500
406 0.866 -0.500
407 0.866 -0.500
408 0.866 -0.500
409 0.866 0.500
410 0.866 0.500
411 0.866 0.500
412 0.866 0.500
413 0.866 0.500
414 0.866 0.500
415 0.866 0.500
416 0.868 4.924
417 0.906 -0.423
418 0.940 -0.342
419 0.940 -0.342
420 0.940 -0.342
421 0.940 -0.342
422 0.940 -0.342
423 0.940 -0.342
424 0.940 0.342
425 0.940 0.342
426 0.940 0.342
427 0.940 0.342
428 0.985 -0.174
429 0.985 ~.174

430 0.985 -0.174
431 0.985 ~.174

432 0.965 ~.174

433 0.985 -0.174
434 0.985 ~.174

435 0.985 -0.174
436 0.985 0.1704
437 0.985 0.174
438 0.985 0.174
439 0.965 0.174
440 0.965 0.174
441 0.985 0.1704
442 0.985 0.174
443 0.985 0.174
444 0.985 0.174
«5 0.985 0.174
446 0.996 ~.087

447 0.996 ~.087

448 0.999 0.035
449 0.999 0.035
450 1.000 -1.732

x ooordinate v ClOOIdinlde
451 1.000 0.000
452 1.000 0.000
453 1.000 0.000
454 1.000 0.000
455 1.000 0.000
4S6 1.000 0.000
4S7 1.000 0.000
4S8 1.000 0.000
459 1.000 0.000
460 1.000 0.000
461 1.000 0.000
462 1.000 0.000
463 1.000 0.000
464 1.000 0.000
465 1.000 0.000
466 1.000 0.000
4ff1 1.000 0.000
466 1.000 0.000
469 1.000 0.000
470 1.000 0.000
471 1.000 0.000
472 1.000 0.000
473 1.000 0.000
474 1.000 0.000
475 1.000 0.000
478 1.000 0.000
477 1.000 0.000
478 1.000 0.000
479 1.000 0.000
480 1.000 0.000
481 1.000 0.000
482 1.000 0.000
483 1.000 0.000
484 1.000 0.000
485 1.000 0.000
486 1.000 0.000
487 1.000 0.000
488 1.000 0.000
489 1.000 0.000
490 1.000 0.000
491 1.000 0.000
492 1.000 0.000
493 1.000 0.000
494 1.000 0.000
495 1.000 0.000
0496 1.000 0.000
4f11 1.000 0.000
498 1.000 0.000
499 1.000 0.000
500 1.000 0.000
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x ooordinate y~
501 1.000 0.000
502 1.000 0.000
503 1.000 0.000
50" 1.000 0.000
505 1.000 0.000
506 1.000 0.000
507 1.000 0.000
508 1.000 0.000
509 1.000 0.000
510 1.000 0.000
511 1.000 0.000
512 1.000 0.000
513 1.000 0.000
51. 1.000 0.000
515 1.000 0.000
516 1.000 0.000
517 1.000 1.732
518 1.000 1.732
519 1286 -1.532
520 1.286 1.532
521 1.368 3.759
522 1.782 0.908
523 1.879 0.684
52. 1.928 -2.298
525 1.~ -0.518
526 1.970 -0.347
527 1.970 -0.347
528 1.970 -0.347
529 1.970 0.347
530 2.000 0.000
531 2.000 0.000
532 2.000 0.000
533 2.000 0.000
S34 2.000 0.000
535 2.000 0.000
536 2.000 0.000
537 2.500 4.330
538 2.598 -1.500
539 2.598 -1.500
540 2.819 1.Q26
541 2.898 0.776
542 2.954 -0.521
543 2.954 -0.521
s« 2.954 0.521
545 2.954 0.521
546 3.000 0.000
547 3.000 0.000
548 3.000 0.000
549 3.000 0.000
S50 3.064 2.571

3. GENERAL AVIATION

xcoonliMte yooordlNte
551 3.830 -3.21.
552 3.830 3.21.
S53 3.857 .....596
554 3.939 -0.695
S55 4.000 0.000
S56 4.000 0.000
S57 4.000 0.000
558 4.330 -2.500
559 4.330 2.500
560 4.455 2.270
561 4.596 3.857
S62 4.830 1294
S63 4.924 -0.868
S64 4.924 -0.868
S65 •.924 -0.868
S66 •.981 0.436
567 5.000 0.000
568 5.000 0.000
569 5.000 0.000
570 5.000 0.000
571 5.000 0.000
572 5.000 0.000
573 5.000 0.000
57. 5.000 0.000

T8b.. 3.41 (continued)
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X (-4,-3) (-3,.2) (-2,-1) (-1,0) (0,1) (1,2) (2,3) (3,4) (4,S) (5,6) (6,7) (7,8)

Y
(34\ 1.2E.QS 1.7E-04 4.2E-04 1.7E-04 1.4E-OS

(23\ 1.1E.QS 1.SE-04 1.1E-03 2.2E-03 8.9E-04 4.0E-04 1.1E.Q3 6.5E-04 6.3E-OS

(1 2) 1.6E-05 5.2E-04 6.4E-03 1.3E-02 9.8E.Q3 4.0E.Q3 1.9E-03 3.2E-03 1.9E-03 2. 1E-04

(O,n 3.4E-04 5.1E.Q3 1.SE.Q1 2.0E-01 6.9E.Q2 2.2E.Q2 S.8E-03 4.SE-03 4.SE-03 1.SE-03 4.6E.Q4

(-1,0) 1.1E-OS 4.8E-04 6AE-03 1.5E-01 2.0E-01 6.3E.Q2 2.1E.Q2 6. 1E-03 4.3E-03 4.4E-03 1.SE-03 1.6E.Q4

(-2.-1) S.9E-05 1.0E-03 7.2E-03 1.1E-02 5.7E.Q3 2.0E-03 5.1E-04 2.7E.Q4 3.8E-04 1.4E-04 1.0E.QS

(-3 -2\ 1.7E.QS 1.0E-04 1.7E-04 4.SE-04 1.0E.Q3 S.1E.Q4 2.7E.Q4 3.8E.Q4 1.4E-04 1.0E.Q5

(-4,-3) 2.6E-05 4.4E-04 1.2E.Q3 S.7E-04 2.0E.Q4 3.4E-04 1.2E-04

(-5.-4) 1.SE.QS 4.2E.QS 2.0E-OS

T8bkt3.42
Crash Location Probability f(x,y) for

General Aviation Takeoffs
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X (-18,-15) (-15,-14) (-14,-13) (-13..12) (-12..11) (-11.-10) (-10,-9) (-9..8) (-8.-7) (-7,-8) (-80-5) (-5..") (.....3) (-3..2) (-2..1) (-1,0) (0,1) (1,2) (2,3) (3,4) (4,11) 5,8) (8,7) (7,8)

Y
(58) 1.5E~ 8.3E~ 1.9E~ 3.5E~ 3.5E~ 1.9E~ UE-oei 1.5E~

(45) 4.3E-oei 1.9E~ 4.3E~ 8.1E~ UE-{)4 8.0E-{)4 4.9E~ 3.8E-{)4 2.4E.(14 1.7£~ .'.1£-«1 2.OE-oei
(34) 33E-oei 1.1E~ 2.7E~ 5.2E~ 8.3E~ 9.7E~ 7.8E~ 5.0E~ 3.9E~ 3.1£-04 4.ee~ 4.8E-04 2.3E~ UE-oei

/2.3) 5.8E-G5 2.0E-{)4 3.3E.04 2.9E.()4 1.8E-04 7.1E-aI 9.~ 3.1E.04 5.0E-04 4.5E~ 7.5E-04 1.5E.(l3 1.7E.(l3 1.1E.(l3 8.0E-04 4.0£-04 4.5E.04 7.1E-{)4 7.1E.04 3.3E-04 8.0£-«1
(1.2) 7.2E-05 2.1E.04 5.2E.04 '.1E.04 5.8E.04 4.5E-04 4.51:-04 8.SE.04 8.8E.04 8.7E-04 8.8E.04 1.1E.(l3 3.0E.(l3 5.8E.(l3 1.2E-02 1.1E~ 4.4E.(l3 1.5E.(l3 7.0£-{)4 5.3E.04 3.3E~ '.9E-«I
10,1) 1.2E-aI 1.0£~ 3.5E.04 S.3E.04 5.0£.04 5.8E.04 7.4E-04 9.5E-04 18E.(l3 2.9E.(l3 •.0£.(l3 4.3E.(l3 7.2E-03 1.8E-02 3.9E-02 1.8E--<l1 1.8E--<l1 2.llE-02 UEo02 3.9E.(l3 2.8E.(l3 1.7E-G3 5.1E~ 8.8E-aI

(-10) 7.3E-05 3.1E.04 8.0£.04 8.3E.04 8.0£.04 8.5E-04 8.7E~ 1.1E.(l3 22E-G3 3.3E-03 3.1E-03 UE.(l3 1.7E-02 3.7Eo02 HlE--<l1 1.8E--<l1 UE-02 1.0£002 4.0E.(l3 3.0£-43 2.1E-G3 8.5E~ 7.7E-oei

f-2 -1) 5.8E-G5 1.9E.04 3.0£.04 3.9E.04 3.~ 2.1E-4M 2.SE~ 3.5E-{)4 S.1E~ 7.4E.04 1.0E.(l3 2.3E.(l3 4.9E.(l3 1.1E-02 1.0E-02 3.8E-43 1.8E-43 8.2E~ 8.0E.04 4.0£~ 1.2E~ 1.4E-05

(-3.2) 4.8E-05 1.8E-{)4 2.1E.04 1.5E.04 1.0£~ 7.8~ 1:9E.04 3.2E.04 3.9E~ S.3E.04 8.8E~ 1.1 E.(l3 1.4E.(l3 '1.2E-43 UE-04 8.8E~ 4.1£~ 4.2E~ 3.7£-{)4 1.8E~ 2.7E-06

(... -3) S.2E-«I 1.8E~ 20£~ 2.5E~ 8.0E.04 8.3E~ 5.8E~ 3.8E~ 39E.04 3.3E-04 1.4E~ 1.4E.04 2.8E~ 2.4E-{)4 8.1E-aI

(·5"" 4.8E-aI 1.5E.04 1.7E.04 1.8E.04 3.SE.04 4.8E.04 38E.04 2.5E~ 3.3E.04 3.1E~ 1.2E~ 1.2E~ UE-{)4 2.2e~ 8.8E-06

/-8-51 • _r_~ ..,,"':..,....., .. .. ...~' .... 1.3E-06 1.8E-05 2.5E~ 1.1E~ 3.0E.04 ·3.0E~ 3,5E-05 ·1.1E.04 5.3E-05 4.5E-06 1.4E-05

Teble3_43
Cruh LocetIon Probebillty f(x,y) for

General Avletlon Landlnga
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3.6.2 IMPACT VELOCIlY DISTRIBUTION

An investigation was conducted to see if impact velocities were correlated to the angle of impact or to
aircraft weight; results of an analysis of variance (ANOVA) indicated no significant interactions at the 0.05
significance level.

An important input to the detaifed calculation of aircraft crash likelihood Is the distribution of aircraft velocity
at the time of impact. The NTSB database records airspeeds at impact using 11 ordinal categories; this
information was regrouped into five segments to ensure adequate cell counts for further statistical
analysis, as shown in Table 3.44.

7/26/963·79

Table 3.44
DISTRIBUTION OF IMPACT VELOCITIES
Impact Velocity

(knots' Percentaae
0-30 6.3

30-60 29.7
60-90 38.4

90-120 14.2
> 120 11.4

3. General Aviation



3.6.3 IMPACT ANGLE DISTRIBlITION

As noted in Section 3.6.2, results of an analysis of variance (ANOVA) indicated no significant interactions
among impact velocity, impact angle, and aircraft weight at the 0.05 significance level.

7/26/963-80

Table 3.45
DISTRIBUTION OF IMPACT ANGLES

Impact Angle
fdearees) Percentaae

0-10 42.6
10-20 19.0
20-30 11.2
30·60 14.9
> 60 12.3

3. General Aviation

An important input to the detailed calculationof aircraft crash likelihood is the distribution of aircraft impact
angle. In this study, the tenn impact angle is defined as th$ aircraft's flight path angle as measured with
respect to horizontal (e.g., 0 degrees implie$level flight while 90 degrees implies that the aircraft is
traveling straight down); impact angle is not r;elated to an aircraft's orientation, as measured by its roll, pitch.
and yaw angles. The NTSB database recores impact angles using nine ordinal categories; this infonnation
was regrouped Into five segments to ensure!adequate cell c:ountsfor further statistical analysis, as shown
in Table 3.45.



3.6.4 SKID DISTANCE DISTRIBUTION

It shoulcl be noted that the indicators variables are set as ordered quintuples when using the regression
equation. For example, if the impact velocity range is 30-60 knots and the il11>act angle range is 0-10
degrees, then {51"" 0, 52"" 1, S3 = 0,54 • 0, 55'" O} and {A1 ... 1, A2"" 0, A3 "" 0, A4 ... 0, As'" OJ.

In L. 0.184 + 0.349 In 1500 + (-0.485· 0 - 0.310· 0 + 0.000989 *1 +0.206· 0 + 0.626· 0)
+ (0.471 * 0 + 0.116" 0 - 0.236 .. 1 - 0.405 it 0 - 0.559 • 0)

• 2.50 (3.3)

(3.2)

7/26/963-81

5 5
lnL=b*mlnW= I. Si '+ I. Aj +£

i=laj j=l~j

skid distance,
aircraft weight,
indicator variables for impact velocity,
indicator variables for impact angle,
intercept term,
slope coefficient related to weight,
differential intercept coefficients related to il11>act velocity,
differential intercept coefficients related to impact angle,

nonnal random variable with mean ... 0 and variance. (12,

CXj=

Pi=
E.

m=

3. General Aviation

The results of the regression analysis can be used to predict the skid distance distribution given aircraft
weight, impact velocity, and Impact angle. For example, consider the situation in which the aircraft weight
is 1500 pounds, the ifl1)act velocity range is 60-90 knots, and the impact angle range is 20-30 degrees.
Then,

where: L ~

W=

Si •
Aj=
b=

Results of the multiple regression are shown in Table 3.46. As expected, the signs and magnitudes of
the regression parameters coincide with common sense: skid distance increases as the aircraft weight
and Il11>act velocity increase, and decreases as the impact angle increases. Aplot of the residuals (Figure
3.2) shows a linear trend (distorted at the tails), tending to confirm the normality of the error term.

In order to support the screening analysis, an empirical distribution of skid distances was developed from
the NTSB database (Figure 3.1) by combining the data across all aircraft subcategories, impact velocities.
and il11>act angles. It should be noted that about 32.1% of all aircraft crashes do not result in a measurable
skid distance. Approximately 90% of all skids are less than 135 feet, and this value is suggested for use in
the screening analysis.

In ortier to support the detailed analysis, rrultiple regression analysis was used to correlate skid distances
to aircraft weight, iJ'11)8ct veJocity, and impact angle since these parameters dictate an aircraft's momentum
at the time of il11>act. Regression analysis is well-suited since skid distance and aircraft weight are
continuous quantities, and the influence of the ordinal impact velocity and Il11>act angle groups can be
readily accommodated using indicator variables. The basic form of the regression equation is:



where:

~[yl= standard normal distribution function

(3.6)

(3.5)

(3.4)

7/26/963-82

Xe.9 =exp [2.50 +1.2816 ·1.32]
=66.1 feet

Pr{LSX}=~[lnX-2.50]
1.32

Table 3.46
MULTIPLE REGRESSION ANALYSIS FOR SKID DISTANCE

Parameter Value
b (Interceot term) 0.184

m (aircraft weicht-related slope) 0.349
differential intercept coefficients

for ir\1>act velocity
0-30 knots: a1 -0.485

30-60 knots: ~ -0.310

60-90 knots: as 0.000989
0.206

90-120 knots: a4 0.626
> 120 knots: as

differential Intercept coefficients
for ir\1>8ct angle

0-10 degrees: P1 0.471

10-20 degrees: ~2 0.116

20-30 degrees: ~3
-0.236
-0.405

30-60 degrees: P4 -0.559
> 60 degrees: P5

coefficient of multiDle rearession CR} 0.44
siarna 1.32

3. General Aviation

Recalling that In L is normally distributed. then L is log-normally distributed, I.e.,

11lus, the 90th percentile of the skid distance for this exar\1>1e (i.e., the value of x such that
Pr{L SX) • 0.90}) Is given by:
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Figure 3.2
Normal Probability Plots of Residuals
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Figure 3.1
General Aviation Empirical Skid Distance Distribution
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3.7 GENERAL AVIATION AIRCRAFT CHARACTERISTICS

7/26'963-84

Single-engine reciprocating (piston), fixed wing,
Single-engine agricultural, fixed Wing,
Multi-engine reciprocating (piston), fixed wing,
Turboprop, fixed wing,
Turbojet, fixed wing,
Rotary wing,

Table 3.47
Table 3.48
Table 3.49
Table 3.50
Table 3.51
Table 3.52

3. GENERAL AVIATION

1. Aircraft type,
2. Powerplant(s), number and type,
3. Nominal power rating of each powerplant,
4. Operating efTl)ty weight expressed in pounds. and kilograms,
5. Maximum allowed (or certificated) takeoff weight expressed in pounds, and kilograms.
6. Maximum allowed (or certificated) landing weight expressed in pounds, and kilograms.
7. Maximum zero-fuel weight expressed in pounds, and kilograms,
8. Maximum fuel-capacity expressed in imperial gallons, and liters,
9. Overall wing span expressed in feet and inches, and in meters,
10. Overall length expressed in feet and inches, and in meters,
11. Overall height expressed in feet and inches, and in meters,
12. Wing area expressed in ft.2 and meterS2,
13. Takeoff runway length according to Federal Air Regulations (FAR) requirements,

expressed in feet,
14. Landing runway length according to Federal Air Regulations (FAR) requirements,

expressed in feet,
15. Stall speed with gear flaps deployed, expressed in miles/hour.

Powerplant(s) were included as potential missile generators. Weights were given for mass during various
points of the flight. Fuel capacity was included in order to provide the maximum fuel available for a fire
following the crash. Aircraft dimensions will be needed when the facility effective area is determined. The
takeoff runway length and landing runway length were proVided so that an analyst could screen certain
aircraft from certain airports due to their inability to operate from the airport's runway(s). Stall speed was
provided so that an estimate of the impact speed could be made as a large percentage of general aviation
aircraft crashes occur during the landing approach flight phase, and most general aviation aircraft fly the
approach phase at about 1.3 times the stall speed.

The tables listed below gives the general aviation subcategories for which the general aviation aircraft
characteristics table were created:

Aircraft are listed in descending order of maximum takeoff weight within each subcategory.

A separate table for single-engine agricultural, fIXed wing aircraft was created because the size, weight,
engine power, and flight profiles of these aircraft differed so greatly from the standard single-engine
piston, fixed wing aircraft population. We have not attempted to characterize the agricultural aircraft
population in terms of number of active aircraft, distribution of active aircraft, number of opertions, etc.

This section was prepared to provide to the analyst those characteristics of aircraft that could be
important to determine the effect of the aircraft on the facility. Such aircraft characteristics which could be
crucial in determine whether a facility could withstand an ifTl)act from an aircraft could be the weight of
the aircraft. the amount of fuel aboard the aircraft, the speed of the aircraft, the dimensions of the aircraft.
and potential missiles generated by the aircraft as its structure failed. Many of these parameters would
vary greatly during the course of the flight, but the values of the characteristics given in this section could
be considered the upper bound of these parameters. To determine the characteristics of an aircraft at the
moment of ifTl)act in a particular accident, the analyst should refer to the specific accident report.

Tables 3.47 to 3.52 taken from References 3.29 to 3.35 presents the following information on general
aviation aircraft characteristics:



This could be an area in which additional research would be justified, particularly if a facility has a large
number of agriaJltural aircraft operations in the nearby vicinity.

Finally, additional research is needed to characterize the missiles (projectiles) generated during the
course of an aircraft's crash. Obvious exa~les of such missiles are the aircraft's engines. the auxiliary
power units (APUS). and the landing gear. Much of the information on these aircraft components is not
readily available and may have to be obtained directly from the aircraft or engine manufacturer or from the
company that produces the component.
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NorrliMl: Maximum MUlIlIum Muimuln
al Powr; Em_WIilIIlI lrak80ft WeiaIll lAndiIla weialll lero-Fuel WeilItll

AIrcraft Type No. Type AalinO (..ail Pounda Pounda Paulllla Paulllla
,

SINGLE·ENGINE RECIPROCATING IPISTONl. FIXED WING
c.ana PNAuriZ8d Cen1uriCIn , Contirler*I TSl().52().P PP 3101111 2340 1 0111 .018 1822 N.A. N.A. N.A. N.A.

c.ana Turbo c.nIl.W'ion 1 CclntiMnlIl TSlo-520-R PP 3101111 2221 1007 .018 1822 N.A. N.A. N.A. N.A.

CIIanII Turbo S\lrliOnU 8 , ContinemII TSJO.52O-M PP 310 liD 2183 lIlIOI 3818 1731 N.A. N.A. N.A. N.A.

CIIanII S1atiOnllir 8 1 ContinemIIIO-520-F PP 300hD 2105 855 3"2 1729 N.A. N.A. N.A. N.A.

CIIanII centurion 1 ContinentallO-52O-l PP 3OOho 2133 ... 3"2 1729 N.A. N.A. N.A. N.A.

8eechc:raft Bonanza A38TC 1 Conlinenal TSIO-52O-UB PP 300 liD 20288 1029 3850 185ll N.A. N.A. N.A. N.A.

e-na Turbo S1a1iclnair • 1 Continental TSlo-52O-M PP 3101lD 2003 - 3818 111040 N.A. N.A. N.A. N.A

Pliler Sarabia 1 Lvcaminll 1<>54O-K, G5D PP 3OOho 1 t20 171 3815 111040 N.A. N.A. N.A. N.A.

e-na SIalionair • 1 ContInental 1<>5»F PP 300 liD 1827 17. 3812 1838 N.A. N.A. N.A. N.A.

IPiclIr Turbo SIrarJoa SP 1 Lvcaminll TI<>S40-S1AD PP 300110 2073 MO 3100 1 S33 N.A. N.A. N.A. N.A.

1P!Def' Turbo s.rat)Qe 1 lvcaminll 1<>5oW-K1G50 PP 300hD 1888 801 3100 1 S33 N.A. N.A. N.A. N.A.

Beec:hcraft Bonanza A38 1 ConlinentaJ 1().52O-8B PP 285111l 2191 81M 3100 1 S33 N.A. N.A. N.A. N.A.

Beec:hcraft Bonanza F33A 1 Continental1O-52O-8B PP 285110 2132 867 3400 1542 N.A. N.A. N.A. N.A.

Beec:hcrafl Bonanza V35B 1 Conlinen.1 1<>5»98 PP 285 he 2117 8lIO 3400 1542 N.A. N.A. N.A. N.A.

e-na 185 1 Conlinen.' 1<>5»0 PP 300hll 1888 7e8 3. 1525 N.A. N.A. N.A. N.A.

Ce&ana Turbo SkYIaM RG 1 lycomina 0-504O-l3C50 PP 235110 1 791 812 3112 ,.,2 N.A. N.A. N.A. N.A.
C8asna S1Mane RG 1 lvcamina 0-~3C50PP 235111l 1750 ~ 3112 ,.,2 N.A. N.A. N.A. N.A.

C8asna Turbo S1M_ RG II 1 lvcamina 0-504O-l3C50 PP 235 liD 1781 808 3100 1.oe N.A. N.A. N.A. N.A.
Piper Turbo S8r8YXla 1 l_ina TIO-S40-SIAO PP 300 liD 1817 733 3000 1381 N.A. N.A. N.A. N.A.

PlIler Dakota 1 Lvcaminll o-S4O-J3A50 PP 235 liD ,.,. 7., 3000 1381 N.A. N.A. N.A. N.A.
Ceuna 182R SkYtane II 1 Continental o..7G-U PP 230 liD 1733 7e8 3100 1.oe N.A. N.A. N'A' N.A.

PiDIIr Turbo Arrow IV 1 Continental TSlo-380-F PP 200 liD 1890 787 2900 1315 N.A. N.A. N.A. N.A.
Piller Turbo Dakota 1 ContinIn.' TSlo-380-FB PP 200IlD 1579 71. 2900 1315 N.A. N.A. N.A. N.A.

Mooll8'( Turbo 231 1 Continan.1 TSlo-38O-GB PP 210llll 1100 81. 2900 1315 N.A. N.A. N.A. N.A.
Maule M-5-18OC 1 lvcaminll 0-380<:1 F PP 180 liD 1300 SIlO 2900 1315 N.A. N.A. N.A. N.A.
Ceuna 180 1 ContInen.' o..~U PP 230 liD ,.., 7.5 2810 1275 N.A. N.A. N.A. N.A.
PIDer Arrow IV 1 lvcamina 1<>380-c1C8 PP 200110 1 &41 7.. 2750 1247 N.A. N.A. N.A. N.A.
e-:tlctalt Sieml200 1 l_iNl 1<>3llO-A1B6 PP 200 liD 1713 m 2750 1247 N.A. N.A. N.A. N.A.
MooMl/201 1 lvcamina 1<>360-A3E!6 PP 200110 1840 7.. U.a 1243 N.A. N.A. N.A. N.A.

L8kaAircrafl Lake~ 1 lvcaminll PP 200 lie 1565 705 2890 1220 N.A. N.A. N.A. N.A.
CU1la6s RG 1 Lvcaminll 0-3eO-F1,.. PP 180 he 1558 707 2858 1208 N.A. N.A. N.A. N.A.
Ceuna Hawk XP 1 ConlinenlallO-36O-KB PP 185he 1538 .. 2558 1180 N.A. N.A. N.A. N.A.
Piller An:her II 1 Lvcamina 0-3eO-MM 180lle ,.,8 &43 2550 1157 N.A. N.A. N.A. N.A.
MauIeM-6 1 N.A. N.A. ,.50 858 2500 11,. N.A. N.A. N.A. N.A
Maule M5·235C 1 lYCDlllina 0-540-.111.50 PP 235110 1400 635 2500 1,,. N.A. N.A. N.A. N.A.
Maule MS·210TC 1 lycominll To-360·FIA6D PP 210 liD 1400 635 2500 1,,. N.A. N.A. N.A. N.A.
Maule M5-21OC 1 Continenlallo-380-D PP 210 liD 1350 812 2500 1,,. N.A. N.A. N.A. N.A.
a.chcraft Sundowner 1 lvcamiNl 0-3eO-MK PP 180 liD 1502 .., 2.50 1 111 N.A. N.A. N.A. N.A.

PiDlIr Warrior " 1 lvcamina 0-320-03G PP 180 liD 1340 808 2325 1055 N.A. N.A. N.A. N.A.
e-na Sk\Ihawk 1 Lvcamina 0-320-H2AD PP 180ho 1403 838 2307 1048 N.A. N.A. N.A. N.A.
Varoa2180 1 Lvcamina 0-3201. N.A. 1175 533 1170 &48 N.A. N.A. N.A. N.A.
Varaa KacIlina 2150A 1 Lvcamina 0-320-A2C PP 150ho 1 125 51~ 1817 824 N.A. N.A. N.A. N.A.
PlIler PA·18-150 Sur»r Cub 1 lvcamina 0-320 PP 150hD SNCI 421l 1750 ~ N.A. N.A. N.A. N.A.
Beechcraft 77 SkiDDer 1 lvcamina 0-235-l2C PP 115110 1103 !iOO 1175 780 N.A. N.A. N.A. N.A.
Par PA-38-',2 Tomahawk 1 lvcamInD o-235-l2C PP 112ho 11.28 512 1170 757 N.A. N.A. N.A. N.A.
CMana , 50 COllImlMr II 1 COnlinenlalo-~A PP 10011 1085 4t2 1100 72l!l N.A. N.A. N.A. N.A.
e-na 150 1 COnlinentalo-~A PP 100hll 865 ..7 1500 1801 N.A. N.A. N.A. N.A.
T~F-21 1 lvcamInD o-235-l2C PP 1181111 ll80 ..e 1500 1801 N.A. N.A. N.A. N.A.

PIDerJ-~ Cub 1 ConlinentaJA~l PP • liD 840 2SIO 1100 4ll9I N.A. N.A. N.A. . N.A.
I
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Muimum (MraII Tak80ft Landing SlaIISpHd
Fuel C&llEilV WlnaSDlill ev.r.n Lenlllh OwrWl"Maht WlnllA,.. DiaI.(f1.) Dial. (It) (geerlll8pa

Alreratl Type Imp. 0.1. lIWI Ft.ln. Me.. A.ln. Me.. A.ln. Me.. Ft."2 M"2 (FAR) (FAR) down,mph)

SINGLE-ENGINE RECIPROCATING (PiSTONl. FIXED WING
e-na '"'--UtIZ8d C8nIUrilIn 88 40S N.A. N.A. N.A. N.A. N.A. N.A. NA. N.A. 21eo 1500 66
e-na Turbo Cen1uriOn 88 40S N.A. N.A. N.A. N ..... N ..... N.A. N.A. N.A. 21eo 1500 88
e-na Turbo Slationlir a 73 332 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 18eo 1500 88
e-na SlatClnalt' 8 73 332 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N ..... 1970 1500 88
e-na Centurion 88 40S N.A. N.A. N.A. N.A. N.A. N..... N ..... N.A. 2030 1500 64
Beechcnlft 8lInanZa A36TC 74 338 N.A. N.A. N.A. NA. N..... N.A. NA. N.A. 2012 , ....& 85
e-na Turbo Slalionair e 88 400 N.A. N.A. N.A. N.A. N.A. N..... NA. NA. 1840 1395 82
IPklIIr S8raKlll8 107 ... N.A. N.A. N.A. N.A. N.A. N ..... NA. NA. 1573 1530 89
e-na Slationair e 88 400 N.A. N.A. N.A. N.A. NA. N..... N.A. N.A. 17eo 1395 e2
IPiDBr Turbo s.raKlll8 SP 107 ... N.A. N.A. N.A. N.A. N.A. N..... N.A. N.A. 1420 1840 89
PiDer Turtle s.ralOCla 107 ... N.A. N.A. N.A. N..... N ..... NA. N..... N ..... 1573 1812 88
~ 8lInanZa A36 74 338 N.A. N.A. N.A. NA. NA. N.A. NA. NA. 2040 1450 80
B8ecIlcIaft 8lInanza F33A 74 338 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1789 1324 58
B8ecIlcIaft 8lInanza V35B 74 33S N.A. N.A. N.A. N.A. N.A. N.A. NA. N.A. 1789 1324 58
e-na185 64 382 N.A. N.A. N.A. N.A. NA. N.A. N.A. N.A. 1430 '400 56
e-na Turtle SkYlane RG 88 400 N.A. N.A. N.A. N.A. N.A. N.A. NA. N.A. 1570 1320 57
e-na Skvt8ne RG 88 400 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1570 1320 57
C8una Turtle SkYlane RG II liI2 4'8 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 58
PiDer Turtle sara1DCHl 107 ... N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1420 1700 89
IPiIler DaklltB 77 350 N.A. N.A. N.A. N.A. N.A. N.A. NA. N.A. 1218 14'0 64
C8una 1821'1 Skvt8ne II 88 400 35'10- 10.&2m. 28'0- 8.53m. 9'3· 2.82m. 174.0 18.18 1350 1350 57
PiDer Turtle Mow IV 77 350 N.A. N.A. N.A. N.A. N.A. N ..... N.A. N.A. 1820 1555 88
Pillllr Turtle Deko1B 77 350 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1402 1897 66
MooIl8Y Turbo 231 72 327 N.A. N.A. N.A. N ..... N.A. N..... NA. N..... 2080 22eo 85
Maule M-5-18OC 83 288 N.A. N.A. N.A. N.A. N.A. N ..... N.A. N.A. eoo eoo 38
C8una1eo 84 382 N.A. N.A. N.A. N.A. N.A. N ..... N..... N.A. 1.205 1385 55
PiDer Arrow IV 77 350 N.A. N.A. N.A. N.A. N.A. N.A. NA. NA. , eoo 1525 83
Beechcraft Sierra 200 57 258 32'9· a.88m. 25'9" 7.85m. 8' ,. 2.48m. N.A. NA. UI80 1462 89
MOOIl8Y201 84 291 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1517 HI1a 81
Lake Ain:rafllake Buccan,.., 54 245 N.A. N.A. N.A. N.A. N.A. N..... N.A. N.A. 1100 (WI 600('11 45
CU1faSS RG 82 282 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1775 1~ 57
C8unaHawkXP 88 300 N.A. N.A. N.A. N.A. N ..... N.A. N ..... N.A. 1380 1270 53
Pillllr Arcflef If 50 227 N.A. N.A. N.A. N.A. N.A. N.A. N ..... N.A. 1825 1400 S1
MauIeM~ 88 314 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 26
Maule M5-23SC 83 288 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. eoo 800 38
Maule M5-210TC 83 288 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 800 600 38
Maule M5-21OC 83 288 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 800 800 38
Beechcraft Sundowner 57 258 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1.955 1484 58
Pillllr WarTilIr II 50 227 N.A. N.A. N.A. N.A. N.A. N ..... N.A. N.A. 1480 1 115 57
C8una Skvhawk 50 227 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N ..... 1380 1250 50
VMla2180 35 158 N.A. N.A. N.A. N.A. N ..... N.A. N.A. N.A. 1310 1425 52
VMla Kachina 2150A 35 158 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 440 450 52
PllllIr PA-18-15O SUllllr Cub 38 184 35'3" 10.75m. 22' 7" e.88m. e'&· 2.02m. 178.5 1e.58 500 885 42
Beechcraft 77 SlcilIDer 29 132 3f10- 9.14m. 24'0- 7.32m. 7' 1,· 2.41 m. 129.8 12.06 1280 1313 54
PiDer PA-38-1 12 Tomahawk 32 145 M'o- 10.38m. 23'1· 7.04m. 9"" 2.77m. 124.7 11.59 1480 1544 56
c..ne 150 CommU18r II 37 188 33'2" 10.11 m. 23'11 729m. 8'e" 2.58m. 157.0 14.58 1~ 1200 50
c..na150 37 188 33'4· 10.17m. 21'S" e.58 m. e'11" 2.11 m. 158.5 14.eo 1~ 1.200 50
TllVIlIrcraft 1=-21 24 Hili 38'0- 10.88m. 22' 3" e.78m. S'e" 1.88m. 183.5 17.10 350 350 43
Pm. J-3C-85 CUb N.A. N.A. 35'3" 10.75m. 22'3" e.78m. 8'8· 2.03m. 178.5 18.eo N.A. N.A. N.A.
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Nominal Operating Maxllllum Maximum Maximum
III PoMr EmDIY W tiaht Tek80lI Wlliahl Landinll Weiahl Z_FUIII WlIiahl

ARraftType No. Type RmlgC-=tl) PounclI PounclI Pouncll Pouncll Kilogram

SINGlE-ENGINE AGRICULTURAl FIXED WING
A_4OO Gal. Turbo Thrush 1 paw. PT8A-34AG TP 750ha N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
AYlM 400 Gal. Turbo Thrush 1 paw. PTeA-l5AG TP eeoha 3eoo 1833 8200 3719 N.A. N.A. N.A. N.A.
NZ MfG. Incl. C_ eoo 1 L¥alIMlo LTP 1011flOOA-1A TP N.A. ueo 1181 7000 3175 N.A. N.A. N.A N.A.
A_ 400 Gal. Turbo Thrush 1 paw. PT8A-11AGTP !iOOha N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
PZL eoo Thrush 1 PZL-R3SPP? eocfha 3700 urnl 8SlOO 3130 N.A. N.A. N.A. N.A.
1._paw eoo Thrush 1 paw. Rl340 PP eoo'ha 3700 1m 8SlOO 3130 N.A. N.A. N.A. N.A.
GuIfa1rMm ""'-. Ao-Cal B.'llOO 1 paw. R1340 PP eooho 3255 1478 8075 27M N.A. N.A. N.A. N.A.
Guar.tr.m ""'-. AO-Cac 81450 1 paw. R9ll5 PP 450ho 3100 1401 8075 27!lll N.A. N.A. N.A. N.A.
1._1200 HP Bull Thrulh 1 Wrlahl R1820 PP 12OOho 4890 2283 8000 2722 N.A. N.A. N.A. N.A.
1._ 500 Gal. Turbo Thrush 1 paw. PTeA-34AG TP N.A. 3IlOO 1789 8000 2722 N.A. N.A. N.A. N.A.
NZ MfG. Incl. Aelcher FU24-954 1 Lvcomina 1G-720 PP 4OOho 2820 1188 5430 2483 N.A. N.A. N.A. N.A.
&ale 300 BilUna 1 Lvcomina 1().!54O-M1 MO PP N.A. 2322 1053 5400 2449 N.A. N.A. N.A. N.A.
Ellale 220 Biolanll 1 Continell.1 W~7o-eN pp N.A. 2549 11M 5100 2313 N.A. N.A. N.A. N.A.
W..lIIer"820TP 1 paw. PTeA·llAG TP 5OOhO 2500 1134 5000 2268 N.A. N.A. N.A. N.A.
W..lIIer ,>,820 1 P&W.R985PP 450ha 2850 1293 5000 2268 N.A. N.A. N.A. N.A.
c.ana "'Husk\' 1 Conlinen.' TSI<>520-T PP 310ho 2305 1046 4400 1996 N.A. N.A. N.A. N.A.
c.ana ~Truck 1 Conlinen.II<>520-0 PP 300hll 2235 1014 4200 1905 N.A. N.A. N.A. NA
Pioer Brave 375 1 Lvcomino 1<>720·0ICO PP 375ha 2485 1118 3900 1769 N.A. N.A. N.A. N.A.
Pill8l' Brave 300 1 Lveomino 10-540-1<1 G5 PP 300ha 2198 997 3900 1769 N.A. N.A. N.A N.A.
PiolIr Pawnee 0·235 1 Lvcomino <>540 PP 235ha 1 !i99 725 2900 1315 NA. N.A. N.A. N.A.
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Muimum 0WIraII TaMo" landing SIaIISpeed
Fuel CIlD8ciIV Wina8DIn 0-.11 Lena1ll av.ndl ~lIiahl !WlnaAn18 0iI1. (ft.) Disl. (It) (gMl'1fIallI

AIIa'aII Type Imp. GIl. UIerI Fl.ln. Mellrl Ft. In. Mellrl Fl.ln. Mellrl FI.""2 M"2 (FAR) (FAR) doWn,mph)

SINGLE·ENGINE AGRICULTURAL FIXED WING
AYnII400 Gil. Turbo Thrush N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
A_ 400 Gil. Turbo Thrush 108 42 N.A. N.A. N.A. N.A. N.A. N.A. N.A. NA. 815 500 57
HZ AIIto. Ind.~ eoo H.A. H.A. N.A. H.A. H.A. H.A. HA. HA. HA. H.A. H.A. N.A. 52

IIYn11 400 Gal. TUItlo ThruIh N.A. N.A. N.A. N.A. N.A. NA. N.A. NA. NA. N.A. NA. N.A. N.A.

P21. eoo Thrush 108 42 N.A. N.A. N.A. N.A. N.A. N.A. NA. NA. 175 500 64
AYnII PAW eoo ThrUlh 108 42 N.A. N.A. N.A. NA. NA. N.A. N.A. N.A. 775 500 64
G,*,,-," Atner. Aa-Cat EWOO 110 3&4 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 8!0 1054 54
Gulfsn.m Atner. Ao-Cal 81450 110 3&4 N.A. N.A. N.A. N.A. N.A. N.A. NA. N.A. 1090 833 53
AYnII1200 HP Bull Thrush 1110 .. N.A. N.A. N.A. N.A. NA. N.A. NA. N.A. 5!50 5!50 57
A_ 500 Gil. Turbo Thrush 100 455 N.A. N.A. N.A. N.A. N.A. N.A. NA. N.A. eoo 500 57
NZ Mfa. Ind. F1e1Ctler FU24-854 N.A. N.A. N.A. N.A. N.A. NA. NA. NA. NA. NA. 1,220 1,280 56

Eaole 300 BiD1an8 88 314 N.A. N.A. N.A. NA. N.A. N.A. N.A. N.A. N.A. N.A. 51
E..220 BiDlllne 89 314 N.A. N.A. N.A. N.A. NA. N.A. N.A. N.A. N.A. N.A. 51

W..1heI'v820TP 85 295 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 8llO 86

W..1herv 820 es 295 N.A. N.A. N.A. N.A. N.A. N.A. NA. NA. N.A. 8llO 86

CMsna ~HuskV 54 245 41' 8" 12.70m 28'8' 808m. 8'2" 2.49m. 205.0 19.05 1975 1285 81

cessna ~Truck 54 245 41'8' 12.70m. 25'11' 7.90 m. 8'2" 2.49m. 205.0 19.05 2140 1265 85

Piller Braw 375 88 391 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 1.208 1850 76

PiDer Braw 3DO 88 391 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1525 1850 71

Pib8r~ 0-235 38 173 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1350 N.A, 70

N.A.• IntormallOn not_1ab1e when lIbII~.
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Nominal ap.raung Maximum Maximum Maximum
PowIrDlMt(l) Pow8r Emlll¥ W liaht Takeoll WlMatlt Landincl Weiahl Zero-Fuel Weiaht

Aircraft Type No. Type Ra1InO (NCh) PoundI KIlogram Poundl Kilogram Poundl Kilogram Poundl Kilogram

MULTI-ENGINE RECIPROCATING IPISTONI FIXED WING
PilatUi BN.v. Mk 111-2 Tristander 3 Lvcomincl ~~E4C5 PP _he 5800 2540 10000 4538 N.A. N.A. N.A. N.A.
c.ana Tilan Courier 2 ContinlIntaI GTSI().5~ PP 375hD 4144 2187 8450 3833 N.A. N.A. N.A. N.A.
C8ana Titan Ambalaador 2 Conlinell1lll GTSI().52().M·PP 375hD 4818 2185 8450 3833 N.A. N.A. N.A. N.A.
C8ana Tilan FrBiahl9r 2 Conlinenlll GTSI().52().M PP 375hD 4885 2125 8450 3833 N.A. N.A. N.A. N.A.
c.ana 421 Golden Ellale 2 Conlinena' TSI~52().I.PP 375hD 4823 2087 7500 3402 N.A. N.A. H.A. N.A.
PiD8r Chieftain 2 LvcominclTI().!54(h/2BO PP 350hD 4221 1815 7000 3175 H.A. H.A. N.A. N.A.
C8ana 402C Buam.alinllr 2 Continenlll TSI~52().VB PP 325hD 4074 1848 8885 3123 N.A. H.A. N.A. N.A.
c.ana 402C Utilin., 2 Conllnena, TSI~52().VBPP 325hD 4128 1872 8850 3107 8850 3107 8515 2955
C8ana402 2 Continenlal TSI~52().VB PP 325hD N.A. N.A. 8885 3123 N.A. N.A. N.A. H.A.
C8ana Chancellor 2 Continenal TSI~52G-N8PP 310hD 4358 1878 8785 3078 H.A. H.A. N.A. H.A.
8e11chc1aft DUke B60 2 lvcomincl TI().541-E1C4 PP 380hD 4408

,_
8775 3073 N.A. N.A. N.A. N.A.

PiialUl BN.28-28 Islander II 2 lvcomincl~~E4C5 PP _hD 3812 1838 8800 2894 N.A. N.A. N.A. N.A.
PilatUi BN .2,\-21 tiel 2 lvcomina 1<>540-1<185 PP 300h 3782 1708 8800 2894 H.A. H.A. N.A. N.A.
PilatUi BN.V.-20 tiel 2 Lvcomlnll 1<>540-1<185 PP . 300 he 3722 1888 U80 2978 N.A. N.A. N.A. N.A.
PiDer N8VBiO CIA 2 LvcominaTI().540-F280 PP 325 he 4099 1859 8500 2948 N.A. N.A. N.A. N.A.
PiDBr N8VBiO 2 Lvcomina TI().540-A2C PP 310hc 4003 1818 8500 2948 N.A. N.A. N.A. N.A.
8eechcnlft Baron 58P 2 Continen.' TSI~52().WBPP 325hll 4020 1823 6200 2812 N.A. N.A. N.A. N.A.
8eecl1eraft Baron 58TC 2 Continenllli TSI~5»WB PP 325 he 3793 1720 8200 2812 N.A. N.A. N.A. N.A
C81sna340 2 Continenal TSI~52G-N8PP 310hll 3811 1774 6025 2733 N.A. N.A. N.A. N.A.
PiDllf A8roIl8T 801 P 2 Lvcomina 1~540-S1 AS PP 290 he 4058 11140 6000 2722 N.A. N.A. N.A. N.A.
PiDllf A8roItar 6018 2 Lvcomina 1~540-S1 AS PP 280hD 3985 1 B08 8000 2722 N.A. H.A. N.A. N.A.
Beechcralt Baron 58 2 Conlinenall~5~B PP 285ho 3363 1525 5400 2449 N.A. H.A. N.A. N.A.
8eechcnl1t Baron E55 2 Conlinen.'1().~8 PP 285hD 3288 1491 5300 2404 N.A. N.A. NA N.A.
c.sna 303 Crusader 2 Continen.' TS'C).5~AEPP 250hD 3305 1499 5175 2347 N.A. N.A. N.A. NA
e-:hcralt Baron 855 2 Continen.11().47C>-L PP 280hD 3233 1486 5100 2313 N.A. N.A. N.A. N.A.
Pioer seneca II 2 Continen.' TSI~38C>-E 200hD 2841 12B9 4570 2073 N.A. N.A. N.A. N.A.
PioIIr Turbo seminole 2 Lvcomina l~380-E1ABD PP 180ho 2430 1102 3825 1780 N.A. N.A. N.A. N.A
e-:hcralt Ouctlll6l 2 Lvcomina ~380-Al GaD PP 180hD 2480 1118 3900 1789 N.A. N.A. N.A. N.A.
Piller seminole 2 Lvcomina~38C>-E1 ABO PP 180hll 2354 1088 3900 1724 N.A. N.A. N.A. N.A.
Wine 0-1 Oerrinoer 2 lvcomina 1~320-81C PP 180hll 2100 953 3050 1383 N.A. N.A. N.A. N.A.

T.bleS.4I
~.tIcaof lIultl-Eng1ne Redproc:ldng. FIJled Wing Qener8I Avlellon Aircraft
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Muimum 0vnJ1 TeIc80ff Landing Stall Speed
Fuel eae.ciIV Wlna SIll n Ovnll L IlIQ1h av.nll Hlliaht W_A_ Dial. (fl.) Dill. (fl.) (gNtllllpa

AlrcIatl Type Imp. GIl. Ul8Ia Fl.ln. Me.. Fl. In. Me.. Fl. In. Me.. Ft.··2 M"2 (FAR) (FAR) Clown. mph)

MULTI-ENGINE RECIPROCATING rPlSTONI. FIXED WING
PllalUl eN.2A Mk 111-2 Trillander 1. 881 N.A. N,A. N.A. N.A. N.A. NA. N.A. N.A. U18 1430 58
CIaNI TilBn Couriet' 344 1$64 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 2387 2130 80
CIaNI TIlIIn AmbUMdor 344 1 !i84 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 2387 2130 80
CIaNI TilIIn Fnliah1lr 344 1$64 N.A. N.A. N.A. N.A. NA. NA. NA. N.A. 2387 2130 eo
Clane 421 Golcllln EaDie 262 1181 N.A. N.A. N.A. NA. N.A. NA. NA. N.A. 2323 2283 85
IPiDer Chillflain 182 873 N.A. N.A. N.A. NA. NA. NA. NA. N.A. 2450 1880 N.A.
ClaNl402C Bulu-alinar 208 838 N.A. N.A. N.A. N.A. NA. N.A. NA. N.A. 2185 2485 78
ClaNl402C Utilin... 178 -....·,.5· 13.45m. 38'4.5· 11.118 m. 11' 5.5· 3.48m. 225.8 21.0 2185 2485 78
Clana402 213 888 N.A. N.A. N.A. N.A. NA. NA. NA. N.A. 2185 2485 78
CIaNI ChIncIlIor 208 838 N.A. N.A. N.A. NA. N.A. NA. N.A. NA. 2585 2393 82
Eleechcraft DuIl8 sao 232 1055 N.A. N.A. N.A. N.A. N.A. NA. NA. N.A. 2826 3085 84
PilalUleN.2B-26lllander It 137 e23 N.A. N.A. N.A. N.A. NA. NA. N.A. N.A. 1090 980 49
PllalUleN.2A-21 (tol 198 891 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 1100 980 46
Pilatua eN .2A.2O rfol 135 814 N.A. N.A. N.A. N.A. N.A. NA. NA. N.A. 1100 980 46
P' CIA 192 873 N.A. N.A. N.A. NA. N.A. NA. N.A. N.A. 2080 18'8 80
PiDlIr N8V81O '92 873 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 2095 1818 80
e.echcfllft Baron 58P 190 884 N.A. N.A. N.A. N.A. N,A. N.A. N.A. N.A. 2843 2427 90
e.echcfllll Baton 58TC 190 884 N.A. N.A. N.A. N.A. N.A. N.A. NA. N.A. 2843 2427 90
Ce&sna340 'ZJ7 941 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A 2175 1850 8'
Picer M!oIW eo1 P 174 791 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 2490 2030 87
Pioer AIIfoI1ar eo, B 174 791 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 2490 2030 87
BeechcraIl Baton 58 194 882 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 2101 2498 85
BeechcfIIIl Baron E55 188 755 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 2050 2202 84
e-na 303 CIUI8dIIf 155 705 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 2100 1535 72
Eleechcraft Baron B55 138 818 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 2154 2146 84

Pioer seneca " 128 582 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 1240 2090 70
PiDer TurtlO seminole 110 500 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 1500 1190 70
e.echcfllft Duc:h_ 100 455 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 2119 1181 69
Pill8l' seminOle 110 500 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 1400 1190 88
Wino 0.1 Demncer 87 396 N.A. N.A. N.A. N.A N.A. NA. N.A. N.A. 1240 N.A. 72

N.A.• InfonnaliDn n0l8V8i1l1ble when lallIe pf8PMld.
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Nomin81 Operating Muimum Muimum Maximum
tI\ FowIr EmIllY W IilIht TektIOIf Weiaht Landina Weiaht Z_FUlI! WlIiaht

Ain:ra1t Type No. Type RIlIng (IIICII) PcKRII KiIogtarn PouncII Poundl KiIogrIm Poundl KiIogtIm

TURBOPROP FIXED WING
Grumman 158 GuIflI..am I 2 RR. o.rt 52lHX or 8E TP 1880lhc 21.llOOI 8833 35100 15820 33eOll 152..a 28170 11870
Beechcraft 350 SUD8l' Kina Air 2 pawc. PTeA«lA TP 1050lhll 11030 40118 15000 81104 N.A. N.A. N.A. N.A
F8irUli1d SWilerinaen Merlin IVC 2 GemMt TPE·331·11 0«)1G TP N.A. 11100 4128 14200 8441 N.A. N.A. N.A. N.A.
BeKhc:raft 300 SUD8l' Kina Air 2 pawc. PTeA«lA TP 1050lhII 84llO 3851 14000 8350 N.A. N.A. N.A. N.A.
FIIirdliId SWll8linaen Merlin IIIC 2 GC*t TPE-331·1OlJ.503G TP llOlllhD 8150 3887 12500 5870 N.A. N.A. N.A. N.A.
s-:hctaft 200 SuD8l' Kina Air 2 paw. PTeA-41 TP 8501h1l 7543 3421 12500 5870 N.A. H.A. N.A. N.A.
BeIchcraft 8100 Kina Air 2 o-nTPE-331+252B TP 715lhD 7112 3228 11 eoo 5352 N.A. N.A. N.A. N.A.
Millubilhi MU.2 Marauile 2 GC*t TPE-331·1ll-501 M TP 7781h1l 7850 3470 11575 5250 N.A. N.A. N.A. N.A.
Guffsnam Am. CornmMder100c 2 GC*t TPE·331·10 TP N.A. N.A. N.A. 11250 5103 N.A. N.A. N.A. N.A.
PIDef ChIYenne til 2 paw. PTeA-41 TP 7201h1l 8240 2.830 11000 4880 N.A. N.A. N.A. N.A.
BeIchcraft F90 Kina Air 2 paw. PTeA·135 TP 750lhD 8840 3012 10950 41187 N.A. N.A. N.A. N.A.
GUIlalr8am Am. CornmMder 900 2 N.A. N.A. N.A. N.A. 10775 4887 N.A. N.A. N.A. N.A.
MilsUbilhi MU.2 Solitaire 2 GemMt TPE·331-1ll-501M TP 727IhD 7010 3180 10470 4749 N.A. N.A. N.A. N.A.
GulIsnem Am. Commander 980 2 Garren TPE·331-1 o-solk TP 717lhc 8271 2844 10325 4883 N.A. N.A. N.A. N.A.
Gulflnem Am. Commander 840 2 Garren TPE-33H~524K TP 717lhc 8120 2778 10325 4883 N.A. N.A. N.A. N.A.
C4l5Ina 441 ConaUlllt 2 GC*t TPE·331+401S TP 835lhc 5708 2588 9850 4<188 N.A. N.A. N.A. N.A.
Beechcraft E90 Kina Air 2 paw. PTeA-21 TP 5501h1l 5778 2821 11850 4377 N.A. N.A. N.A. N.A.
Beechcralt ClIO Kina Air 2 paw. PT8A-21 TP 5501h1l 5785 2815 11850 4377 11188 4159 N.A. N.A.
Beechcralt 90 Kina Air 2 pawc. PTeA-6 TP 5Oll1h1l 5318 2815 9300 4377 N.A. N.A. N.A. N.A.
Piller PA-31T CheYenne II 2 paw. PTeA-28 TP 8201h1l 41183 2097 II 000 4082 9000 4082 7600 3447
PiiatUi PC-12 1 pawc. PTeA-67B·TP 1200IhD 5260 2388 8818 4000 N.A. N.A. N.A. N.A.
PiDlf Ch8¥enne I 2 paw. PT8A-11 TP 5Oll1h1l 4904 2224 8700 384e N.A. N.A. N.A. N.A.
e-na 425 Corsair 2 paw. PTeA-1,2TP 450IhD 4980 2259 8200 3719 N.A. N.A. N.A. N.A.
C4l5Ina 208 Caravan I 1 paw. PT8A·1'4 TP 6OO1h1l 3800 1724 8750 3969 7300 331' N.A. N.A.
lMt Fan 2100 2 paw. PTee-35F TP N.A. 4000 1814 7250 3289 NA. N.A. N.A. N.A.
PllalUl PC-&'B2'H4 Turbo Pon.r 1 pawc. PTeA-27 TP 5501h1l 14" 840 2028 920 N.A. N.A. N.A. N.A.

T."UO
ctlarec:WIIdcs of Turboprop. FInd WIng Gen... "_lion AIrcraft

......lOMUtlOUI
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Maximum CMIalI Tlkeoff l8ncl11lg S18II Speed
FUll CuICilV WlIllI SIlIn ~LIIlCI1h <>-ell HlllIhl Wine A,.. Dill. (ft.) Dill. (fl.) (geer/llapl

~Type Imp. GIl. UtIlI R.In. "..... FI.'n. "...... FI.In. "...... FI."2 M"2 (FAR) (FAA) doWn,mph)

TURBOPROP FIXED WING
Grummllll1!58 Gulfanam I 1280 U85 78'8" 23.82m. 83'8" 18.43m. 22' 8" 8.IMm. 810.3 58.70 2875 2125 N.A.
BMchciaf1350 SU.... Kina AIr N.A. N.A. 57' 11" 17.85m. 48'8" 14.22m. 14'4" 4.37m. 310.0 28.80 NA. NA. H.A.
Feirctlild S Mwtin lVe 848 2lM8 N.A- N.A. H.A. N.A. N.A. NA. N.A. NA. 2.850 2532 99
e-:tlcrafl300 SU.... Kina AIr N.A. N.A. 54'8" 18.81 m. 43'10" 13.38 m. 14'4" 4.37m; 303.0 28.15 N.A. N.A. H.A.
FWrchild SlIlIUrinaIIn Mwtin IIIC lI48 2lM8 H.A. H.A. N.A. H.A. NA. N.A. N.A. N.A. 3850 3150 102
e-:tlcrafI200 Su-- Kina AIr 544 2473 54'8" 18.111 m. 43'8" 13.34m. 15' 0" 4.57m. 303.0 28.15 2.579 2074 88
Beec:hcra1l8100 Kina AIr 470 2137 45'''" 14.00m. 38'''" 12.17m. 15'5" 4.70m. 218.7 25.98 281M 2879 96
MllIubilhl MU.2 Marauile 403 11132 H.A. H.A. H.A. N.A. H.A. NA. H.A. N.A. 2170 2200 87
G~ Am. Commander 100c 474 2155 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. H.A.
PiDIr Ch8¥1Ilne III 400 1818 N.A. H.A. H.A. NA. N.A. N.A. HA. H.A. 2389 2820 95
e-:tlcrafl F90 Kina Air 470 2137 45'11" 14.oom. 38'10" 12.13m. 15'1" 4.80m. 218.7 25.88 2856 2.224 87
GuIfanlIIII Am. Commander 800 N.A. N.A. N.A. H.A. N.A. NA. N.A. N.A. H.A. N.A. 1937 21196 H.A.
Millubiahi MU.2 SoIi1ai,. 403 1 tl32 N.A. H.A. N.A. N.A. N.A. N.A. NA. N.A. 1llOO 1950 84
Gulfltreem Am. Commandflr980 430 '955 H.A. N.A. H.A. H.A. NA. N'A' N.A. H.A. 1830 2150 86
Gul1ltnl8m Am. Commander ll40 430 1955 H.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. 1833 2030 88
e-na 441 COnQUII' 475 2159 49'4" 15.04 m. 39'0" ".89m. 13' 1" 4.01 m. 253.6 23.56 2,465 1875 87
8MctIeraft E90 Kina Air 384 1746 H.A. N.A. H.A. NA. N.A. N.A. H.A. N.A. 2261 1872 87
8MctIeraft C90 Kina Air 320 14!S4 50'3" 15.32m. 35'8" 10.82m. 14'3" 4.34m. 283.9 27.31 2261 2010 87
8MctIerafl90 Kina Air H.A. H.A. 45'11" 13.88m. 35'lI" 10.82m. 14'8" 4.47m. 279.7 25.90 N.A. N.A. N.A.
Pillllf PA·31T Ch8Yenne 405 1385 42' 8" 13.01 m. 34'S" 10.57m. 12'9" 3.89m. 229.0 21.30 2850 2100 N.A.
Pilallll PC·12 N.A. N'A' 52'9" '8.08m. 4T~ 14.38m. 14' 0" 4.28m. 277.8 25.81 N.A. N.A. N.A.
Pillllf Ch8¥8Ilne I 308 1400 N.A. N.A. N.A. N.A. NA. N.A. N.A. H'A' 2444 2223 83
Clllna 425 COrI8Ir 387 1868 44'1.5" 13.45m. 35' 10" 10.83m. 12'r 3.84 m. 225.0 20.90 H.A N.A. NA.
e-na 208 caravan I 335 12118 52' 1" 15.88m. 3Tr 11.46 m. 14'~ 4.32m. 279.4 25.96 1865 1550 N.A.
LI8f Fan 21 00 250 1137 N'A' N.A. N.A. N.A. H.A. H.A. N.A. H.A. H.A. H.A. N.A.
PIIa\lll PC-&'B2.H4 TUIba Portar N.A. N.A. 52' 1" '5.87m. 3e'1" ".OOm. 10' 8" 3.2Om. 324.5 30.15 3525 3270 50

H.A.• 1n1orma1On nolavailable when lable.p~.
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Norilin. ep.atinQ Maximll'll Maximum Maximum
IPow IIDlantfll Powtr EmOlY W liahl Takeoff Wlliahl Landino Wlliaht laro-Fu.I Weiahl

AirttaIl Type No. Type RatIng (eadl) PoundI KiklpIl Pouncll Poundl Poundl Kilogrwn

TURBOJET FIXED WING
GulfatrMm III 2 RR. SDev M1c511.. TF 10342l1li. 32.!iOOI 14742 88700 31815 N.A. N.A. N.A. N.A.
c.nIIdair lI04 ChallMlaef 2 GE. CF35-38 TF 1729 !til. N.A. N.A. 47700 21tl38 N.A. N.A. N.A. H.A.
0aIuutt Falcon 800B 3 G8nwlt TFE 731·5BR TF 4750 !til. 22575 10240 45!OO 2Otl38 N.A. N.A. N.A. N.A.
Can.., 801 ChalIMlaef 2 GE. Cf34.3A TF • ,40 !til. 25.500 11587 45100 20457 N.A. N.A. N.A. H.A.

LCICNlNd ".tar II 4 GCIWll TFE 731-3 TF 3700 !til. 24178 10.7 43750 11845 N.A. N.A. N.A. N.A.
DIuIuIt Falcon 50 3 G8nwlt TFE 731·3TF 3700 !til. 2017 t14t 40780 18417 N.A. N.A. N.A. N.A.
Can.-r 800 ChaI-- 2 A_ LvallIIM ALF 502l. TF 7!OO l1li. 2287 10ae 40125 18 2ClO N.A. N.A. N.A. N.A
DIuIuIt FaIclln 2000 2 CFE CFE738-1·1BTF 5725". 11.• 1083 35000 15176 N.A. N.A. N.A. N.A.
DaMauIt FaJccn 200 2 GIITMl ATF~ TF UOD!tII. 1129 I. 32000 14515 N.A. N.A. N.A. N.A.
DauauIt FaJccn 20F 2 GE. C~2o-2 TF 4!OO Ita. 18800 7530 21_ 13000 N.A. N.A. N.A. N.A.
IAl1125SP AItra 2 G..-n TFE·731·3C-2OOG TF 3700l1li. 13.225 5_ 24850 11181 N.A. N.A. N.A. N.A.
1Al11MA W.lWinClII 2 G~ TFE-731-1·100G TF 3700 b. 13.2501 8010 23850 10W N.A. N.A. N.A. N.A.
LMIieIIlO 2 pawc PW3O!lA TF 4800 l1li. 13750 8237 23100 10478 N.A. N.A. N.A. N.A.
CelIna 850 Citation VII 2 G."... TFE 731 04R.2S TF 4 000 b. 11 eee 5301 22450 10183 N.A. N.A. N.A. N.A.
c.ana 850 Citation IIWl 2 G-'l TFE 731·38-100s TF 3850 1bI. II 12.200 5534 22000 8879 17000 7711 N.A. N.A.
Laariel56 2 GCIWll TFE·731·3A-2B TF 3700 !til. 13.258 8014 21 000 .525 N.A. N.A. N.A. N.A.
IAI 1123 W.lWind I 2 GE. CJ.81~TJ 3100bl. 11750 5330 20700 1389 N.A. N.A. N.A. N.A.
Daauutt FlIIcon 100 2 G_II TFE 731-2C TF 3230 1llI. 11145 5055 19300 11754 N.A. N.A. N.A. N.A.
Dauaun Falcon 10 2 G."... TFE 731-2C TF 3.230 11lI. 10.780 4., 18740 I!OO N.A. N.A. N.A. N.A.
LMrieI36A 2 a-nTFE·731·28 TF 3500 1ll5. 10120 4!l8O 111300 11301 N.A. N.A. N.A. N.A.
LMrieI35A 2 GarrattTFE·731-28 TF 3500 1llI. 10120 4 !l8O 11300 1301 N.A. N.A. N.A. N.A.
c.sna 560 Citation V 2 paw. JT15D-5A TF 2 900 1llI. II 1828 4004 15900 7212 N.A. N.A. N.A. N.A.
e-na S5501551 Citation SIll, Sf 2 paw. JT15D-48 TF 2 500 11lI. II 8060 3858 15100 8841) N.A. N.A. N.A. N.A.
LMri8128 2 GE. CJ81Q.8A TF 2850 1bI. 8224 3730 15000 8804 N.A. N.A, N.A N.A.
Laariel28 2 GE. CJ81Q.8A TF 2.850 b. 8288 3750 15000 8804 N.A. N.A. N.A. H.A.
LMri81250 2 GE. CJ81().8A TF 2850 b. 7840 3485 15000 8804 N.A. N.A. N.A. N.A.
c.ana 55OJ551 CitIltiOn II 2 paw. JT15D-4 TF 2500 1bI.1I 7181 3257 13300 8033 N.A. N.A. N.A. N.A.
LaarielMO 2 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Milsubilhi Oiamoncl ~iIll 2 paw. JT15D-5 TF 2IlOO 11lI. II 8050 3851 15780 7158 N.A. N.A. N.A. N.A.
LMri8l23 2 GE. CJ81004 TJ 2850 11lI. 8550 2171 12!OO 5870 N.A. N.A. N.A. N.'"
e-.na 5OClI501 Citation IISP 2 paw. JT15D-1A18 TF 2200 b.1I 8SS1 3008 11 850 5375 113!0 5148 N.'" H.A.
e-na 500 Citation 2 paw. JT1SD-1 TF 2 200 !til. II 5408 2453 10850 4921 N.A. N.A. N.A. N.A.

N.A.• Intonnaaon not availllblll when lillie praplll'8d.

TF • Turtlofan
TJ • TUItlajel
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Maximum Ovwall T8eoff l.8ncllng SlallSpHd
Fuel cal*ilV OvwIIIlAnll1/l 0vwIII HlIiQhl WInlIAIM 0111. (ft.) Oill. (ft.) (gwrtllapl

AlrcraIl Type Imp. Gal. u.. FI.In. Me.,. Fl. In. Me.,. Fl.ln. Me.,. Fl."2 M··2 (FAR) (FAR) dOwn, mph)

GENERAl. AVIATION TUFEOJET FIXED WING
G~1tl "'33 '8781l 71' '0- 23.72m. 83' ,. 25.32m. 2"·S· 7.43m. 83U ae.83 S850 3400 139
CAn8d8ir 804 ChlIIlencI8r N.A. N.A. "'10- 1'.85m. 88' 5· 2O.85m. 20'1· 1.3Om. 520.0 "8.31 N.A. N.A. N.A.
DaaauIl Falcon llOOB N.A. N.A. 83'S· 11l.33m. 88'''. 20.21 m. 2"'9" 7,55m. 527." "'.00 N.A. N.A. N.A.
CIn8d8ir «11 CtlIIlencI8r N.A. N.A. 11"0- 1t.ISm. 88'5· 2O.85m. 20'S" e.3Om. 520.0 ....31 N.A. N.A. N.A.
LOClchMd Je• ., II N.A. N.A. 5'*' S· 18.8Om. 80'5· " ...2m. 20'S· 1.23m. 5'*2.5 50.40 N.A. N.A. N.A.
0MMuIt FIIcDn 50 2311 ,052e 11',,· 1'.88m. 81'11· 18.52m. 22' 11· e.87m. SOU ....83 ..100 3 fSClO 87
CAn8dair eoo ChlII*'aer N.A. N.A. 151'10- 18.8S m. 88'S· 2O.85m. 20'8· e.3Om. 450.0 "'.82 N.A. N.A. N.A.
0MuuIl Falcon 2OClO N.A. N.A. 83'S· 19.34m. 88'''. 2O.23m. 23' 2" 7.08m. 527.7 "'.02 N.A. N.A. N.A.
DauuIt Falcon 200 ,5ll8 7210 53'7" 18.32m. 58'S- ,7.,Sm. ,TS" S.32m. ....'.3 "'.00 S700 2810 N.A.
Deauult Falcon 20F , 3119 e22.. 53'7" ,e.32m. 5fS'S- 17.15 m. 1Te· S.32m. ....'.3 "'.00 .. 800 1975 96
IAI112!5SPAItra N.A. N.A. 52'S" 18.0Sm. 55'7" 18.94m. 18' 2" S.SSm. 318.8 21."1 N.A. N.A. N.A.
IAI "24A W.lWind II ,..24 e ..7.. ....·S· 13.eSm. S2' S- 1S.l3m. 'S' 10- ".81 m. 308.3 2U" 5250 2 ..50 1'"
LNlieI80 1212 5510 "3'r 13.34m. 58'S" 17.88m. ''''S" .....7m. 284.S 2".57 5130 2950 113
c.ana 850 Cilalion VII N.A. N.A. 53'e· 16.G1 m. ss·e· 1e.90m. 115"0- S.12m. 3'2.0 2900 N.A. N.A. N.A.
c.ana 850 Cilalion IIWI 991 "505 S3'e· 16.31 m. ss·e· 16.90m. 16"0- S.'2m. 3'2.0 21.00 3100 2690 10'
LllII1IIlt55 1015 .. e1.. "3' II· 13.34m. SS' 1· 16.79 m. ''''8· .....7m. 2&4.S 2".S7 4S50 2950 113
IAl1 123 Wl6twind 1 1300 5810 ....·5· 13.8Sm. 52' S- 1S.93m. '5' 10- ".81 m. 308.3 28.84 .. 950 2..50 1'"
Oassault Falcon 100 882 "010 42' 11· 13.08m. "S·S· 13.88m. 15'2" ".151 m. 259.0 2.. 10 .. 500 2750 90
Delaault Falcon 10 882 .. 010 "2' 11· 13.0Sm. "S'S" 13.86m. 1S'2" ".151 m. 259.0 24.10 .. 500 2750 90
LlI8Ii8t 38A 1'10 5046 39'6· 12.04m. "8'S" 1".83m. '2' S- 3.13m. 253.3 23.53 .. 784 2884 110
LMrillt35A 131 "232 39'e· 12.04m. "8'r 1".83m. 12' S- 3.13m. 253.3 23.53 .. 224 2884 110
Cessna sea Cilalion V N.A. N.A. S2' S- 15.9Om. 48'11· 1".90m. 15'0- ".S7m. 342.6 31.83 N.A. NA N.A.
c.ana~1 CilationSllI, Sf N.A. N.A. 52'3· 15.9Om. "TS- 1".39m. 15'0- ".S7m. 342.6 31.83 N.A. N.A. N.A.
LNliet29 802 3fS48 "3' 10- 13.35m. "T7" '''.50m. 12' 3· 3.13m. N.A. N.A. 3040 2734 104
LlI8Ii8t28 - 3178 35'7" 10.8Sm. 4T7" 14.50m. N.A. N.A. N.A. N.A. 3040 2734 104
L..,.t25D 910 .. '37 35'S" 10.84m. "T7" '''.50m. '2' S- 3.13m. 231.8 21.53 3937 2744 112
Cessna 5501551 Citation II 71.. 3248 S1'S· 1S.7Sm. "3'e· 13.26m. N.A. N.A. N.A. N.A. 2900 2270 93
LlI8Ii8t 2..0 N.A. N.A. 35'7" 10.84m. "3' S- 12.5m. N.A. N.A. N.A. NA. NA. N.A. N.A.
Millullilhi Diamond ll8eed'liot 732 3326 "3' S· 13.28m. 48'5· 14.16m. 13'8.5· ".2m. N.A N.A. .. 100 2700 87
LMriet23 N.A. N.A. 35·S· 10.84m. "3' 3· 13.1S m. 12' 3· 3.13m. 231.8 21.53 N.A. N.A. N.A.
c.ana 500J501 Citation VSP 5fS4 25fS4 ..T1· 14.35m. "3'S· 13.26 m. 1..' S- ".38m. 2165 2S.9O 2930 2270 94
Cessna 500 Cilalion 5fS4 25fS4 "3'8· 13.32m. 43'e· 13.28m. 1..' 3· ".38m. 280.0 24.15 N.A. N.A. N.A.
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Nominal 0peraIing Maximum Maximum Maximum
IPaliIIl'DIanIlII Powtr EmDIYWlilIht T.uotIW-'ht landinft WelDhl ZIfO-FUIl Wtiahl

AIn:raIIType No. Type Rating (..ch) PoundI PoundI Poundl Poundl Kilogram

ROTARY WING
l&a.ina Vanot 234LR Chinooll 2 Lvcomina AL 5512TS 4 075 ahI: 25llOO 11741 51000 23133 N.A. N.A. N.A. H.A.
lSillDrUv S~1H Mk II 2 GE. C1'58-140-2 TS 1 5OOahI: 12510 5874 22000 8879 N.A. N.A. N.A. N.A.
ElII'OCOOlef AS332L SUDllr Puma 2 Turbom«a Malcila 1755lhc 8835 4370 18840 1_ N.A. N.A. N.A. H.A.
IBaeina Vanol BV 107 2 GE. C1'58-110-1 TS 1250lhc 10723 4884 11000 If'll N.A. N.A. N.A. N.A.

Bell214ST 2 GE. CT 7·2A TS 1825 1m 8481 4301 17500 7838 N.A. N.A. N.A. N.A.
AaroIDaliaIe SA330J Puma 2 ITUItIomacaTunnolVC 15751tm 8305 3787 18535 7500 N.A. N.A. N.A. N.A.

Bell 2148 Bia Uftar 1 LvcaminllT550-80 TS 2t30ltm 7827 3550 18000 72!7 N.A. N.A. N.A. N.A.
SlkDmkY S·58T 1 pawc PT8T~ TS 1 875Ih~ 7400 3357 13000 5887 N.A. N.A. N.A. H.A.
8a11412 2 paw. PT8T-3BTS 130Ullll 8070 2753 11500 5218 N.A. N.A. N.A. H.A.

8a11212 2 paw. PT8T-3TS 1 2llO ItIll 80117 nee 11200 5080 N.A. N.A. N.A. H.A.

Bell 205,.., 1 LvcamlnaT531·138 TS 1.250lhll 5323 2414 10500 4783 N.A. N.A. N.A. N.A.

SlIcDrakY 8·78 Mk II 2 AIliIon 2500-30 TS 8!50 ahll 5800 2540 10300 4872 N.A. N.A. N.A. N.A.
AaroIllIIiaIa SA365N2 DlIUDhin 2 2 Turbomelll ""* 1C2 739ah~ 4840 2241 8370 4250 N.A. N.A. N.A. H.A.

8a11222B 2 Lvcamina LT&-101~CTS ll80ahll 4577 2078 1250 3742 H.A. N.A. N.A. N.A.
8i1cDmkY~ 1 GE. C1'58-110-1 TS 125OIho 4880 2204 7llOO 3583 N.A. N.A. N.A. N.A.
EurocootarlKawuaki BK.1178·2 2 Lvcomina LT&-101·750-8-1 TS 5121110 3807 1727 7395 3350 N.A. N.A. N.A. H.A.
SikDrakY s·m 1 AIReMarctl TSE 331-3U·303 TS l5Oaho 4700 2132 7200 3266 H.A. N.A. N.A. N.A.
AaroaDllliala SA360C 08uDllin 1 Turbom1C8 Altazou XVIIIA T8 1 0!i0 Iho 3428 1555 6113 3000 N.A. N.A. N.A. N.A.
IAaulII 109A Mk II 2 AlIiIon 25OC·2OB TS 420ahll 3128 1418 5732 2800 N.A. N.A. N.A. N.A.
EUI'llCXlDlar AS355F Ecureuil 2 2 Allilon 2500-2OF TS 42Oah~ 2877 1305 5732 2800 N.A. H.A. N.A. N.A.

EUI'OCODtar 80.105 CBS 2 Allison 2500-2OB TS 4201h1l 2868 1301 5511 2500 H.A. N.A. N.A. N"
AaroIDIllJala SA3158 Lama 1 TurtIom_ Ar10uIIlI illS 55Oaho 2250 1021 5070 2300 N.A. N.A. N.A N.A.
AaroIllIliala SA319B AIouane III 1 TurtIom_ Aatazou XtVS 800ahll 2513 1140 41180 2250 N.A. N.A. N.A. H.A.

BelI208LT Twin Ranaer 2 Allison 2500-2OR TS 45Olho 2748 1248 4550 2064 N.A. N.A. N.A. N.A.
EuracoDlar AS350B2 eeur.uil 1 Turbom1C8 ""* 101 7321h1l 2541 1153 41180 2250 N.A. H.A. N.A. N.A.

AaroIllItiala SA342 Gazella 1 lTurllo!IIIC8 AllaZOU XIV 8581h1l 2148 975 4190 1801 N.A. N.A. N.A. H.A.
Bell 208L·1 LDnII Ranaer II 1 AllIIon 25OC·28B TS 5OO1h~ 2180 980 4150 1882 N.A. N.A. N" H.A.
Bell 206B Jet Renoar III 1 AlIiIon 25OC·2OJ TS 420ahll 1835 742 3350 1520 N.A. N.A. N.A. H.A.
HIIIar UH12E4T 1 AHilIon 2500-2OB TS 301 h~ 18!iO 748 3100 1406 N.A. N.A. N.A. N.A.
HOlar UH12ET 1 Allilon 2500-2OB T8 301hll 1850 748 3100 1408 N.A. N.A. N.A. H.A.
HHlar UH12E4 1 Lwwninli Vo-54D-C2A PS 305h~ 1838 833 3100 1406 N.A. N.A. H.A. N.A.
HiHarUH12E 1 Lvcomina Vo-54D-C2A PS 305hll 1759 798 3100 1408 N.A. N.A. N.A. N.A.
Huahaa 5000 1 Allison 25OC·2OB T8 42Oaho 1380 817 3000 1381 N.A. N.A. N.A. N.A.
Ball 47G-3B-2A 1 Lwwninli TVC>-435-F1 A 280ho 1893 859 29!iO 1338 N.A. N.A. N.A. H.A.
Hillar UH FH1100 1 AlliIon 25OC·11 B TS N.A. 1395 833 2750 1247 N.A. H.A. N.A. N.A.
Enatrom 280FX Sharil 1 Lvcamina HlO-3llo-F1 AO PS 225hD 1585 719 2800 1179 H.A. N.A. N.A N.A.
Enstrom F·28F 1 Lvcomina HIO-360-F1AO PS 225h~ 1500 880 2350 1066 N.A. N.A. N.A H.A.

Enatrom 280C Shark 1 Lvcomina HIO-360-EIAO PS 205hll 1500 880 2350 1066 N.A. N.A. N.A. H.A.
Enall'Om F-28A 1 Lvcomina HIO-36O-C1B PS 205h~ 14!iO 858 2150 975 H.A. N.A. H.A. N.A.
Huahel300C 1 LvcomiNlH~01A PS 225h~ 1046 474 2050 930 N.A. N.A. N.A. N.A.
BrantIY-HvnH B2B 1 Lvcomlna IVo-380-A1A PS 180h~ 1020 483 1870 757 N.A. N.A. H.A. N.A.
Flobinaon R-22 1 Lvccmina 0-320 PS 124hll 798 381 1300 !580 N.A. N.A. N.A. H.A.
Rotarwsv Exec 1 RW·145PS 145 he 790 354 1283 573 N.A. N.A. N.A. H.A.
SCorDion 133 1 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. H.A. N.A.
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MlIllimum M~nAotor NUmber
Fuel Cae M:!lv RolDrOiamew FuIIl_ Lenalh ~HIiaht OiIcA,. Number RolDr

AIrcraft Type Imp. GIl. U1III Ft. In. Me.. Ft. In. .... Ft.ln. Me.. Ft."2 M"2 RolDr(a) Blades

ROTARY WING
IOeina V.nol 234LR Clllnooll 2090 UOl 80'0' 18.28m. 52' 1" 15.87m. lrr 5.118 m. 5855.0 525.34 2 3
iIIIlIskv NtN Mk II N.A. H.A. 82'0' 18.80m. 58'11" 17.88m. lTr 5.32m. 30180 280.47 1 5
E~ AS332L SUDIlr Puma 40ll 1155 4Wr 15.oe m. 50' 11" 15.52m. lr 1" 4.82m. 1822.5 178.80 1 4
IolIina V.not BV 107 N.A. N.A. 50'0' 15.24 m. 44'7" 13.!I8m. lrr 5.09 m. 3825.0 384.80 2 3

BalI214ST 410 11114 52'0' 15.85m. 50'0' 15~m. 15' 11" 4.Mm. 2124.0 187.30 1 2
AanlIDatiaIa SA330J Puma N.A. H.A. 4Wr 15.08m. 48'2" 14.Clem. 18'11" 5.14m. 1805.0 177.00 1 4
Ball 214B Bill Uti... 200l t27 50'0' 15.24m. N.A. N.A. NA. N.A. 1983.5 182.40 1 2
SlkDrIkY 8-58T N.A. H.A. 58'0' t7.07m. 41'3" 14.41 m. 14'4" 4.38m. 2480.0 228.50 1 4

Ball 412 215 877 4rO' 14.02m. 41'r 12.70m. 15'0' 4.57m. HI82.0 154.40 1 4

Ball 212 215 877 48'2" 14.89m. 42'5" 12.82 m. 14'10' 4.53m. 1808.8 1118.10 1 2
Bal1205A·1 215 877 48'0' 14.83m. 41'r 12.85m. 14'7" 4.45m. 1808.0 1118.00 1 2
SiIlDrskY 8-78 Mk II 280 1273 44'0' 13.41 m. 43'4" 13.22 m. 14' 8" 4.41 m. 1520.5 141.30 1 4
AanlsDlltiala SA385N2 DauDhin 2 291 1323 39'2" l'.84m. 37'7" 10.88m. 13' 1" 3.88m. 1205.0 111.80 1 4

BaIl222B 1M 836 42'0' 12.80m. 42'2" 12.85m. 11'8" 3.51 m. 13&5.4 128.70 1 2
SikllrskV 8-82C N.A. N.A. 53'0' 18.17 m. 44'7" 13.80m 14'2" 4.32m. 2207.7 205.10 1 3
EIIIOCOOIlIrIKaWllSllki BK.1178-2 1784 ... N.A. 38'1" l'.00m. 32'8" 9.81 m. 12' 8" 3.85m. 1023.0 85.03 1 4

SikllrskV 8·SST N.A. N.A. 53'0' 18.18m. 42' 3" 12.87m. 13'4" 4.08m. 2207.7 205.10

AanlsDlltiala SA3llOC CaUDllln 189 7e8 31'9" l'.SCm. 38"0' 10.88m. 11'r 3.50 m. 1118.0 103.87 1 4
,Aauaa 10910 Mk II 148 IlI4 38' 1" 1'.00m. 35' 2" 10.71 m. 10' 10' 3.30 m. 1022.9 95.03 1 4
EUl'OCODt8r AS355F Ecurauil 2 190 IlI4 35'1" to.88m. 35'10' 10.91 m. 10'4" 3.14m. 888.1 88.75 1 3
Eul'llCOlltllr 80.105 cas 1720 ... N.A. 32'4" 8.84m. 28'11" 8.81 m. 9'11" 3.02m. 818.8 78.05 1 4
AanlsDlltiale SA315B lama 152 ., 38"2" l'.02m. 33'r 10.28m. 10' 2" 3.oem. 10287 95.38 1 2
AanlsDlltiala AIouane SA3t9B 152 891 38"2" l'.02m. 32'11" 10.03m. 8'10' 3.00m. 1026.7 95.38 1 3

Ball 208LT Twin Renaer N.A. N.A. 31'0' l'.28m. 32' 3" 8.81 m. 10'4" 3.14m. 1075.2 99.89 1 2
EurDClXIter AS3!iOB2 EcuI'llUiI 140 836 35' 1" 10.89m. 35'10' 10.81 m. 10'4" 3.14m. 888.1 89.75 1 3
AanlsDlltiala SA342 Gazella N.A. N.A. 34'8" 10.5m 31'3" 9.53m. 10' 5" 3.18m. 831.0 88.50 1 3
Ball 208L·l L II 88 448 37'0' 11.28 m. 33'3" 10.13 m. 10'4" 3.14m. 1075.2 99.89 1 2
Ball 208B Jet Ranaer III 78 348 33'4" 10.18m. 31'2" 9.50 m. 9'7" 2.91 m. 872.7 81.07 1 2
Hillar UH12E4T 48 209 N.A. N.A. N.A. N.A. N.A. N.A. NA N.A. N.A. N.A

HHter UH12ET 48 209 N.A. N.A. N.A. N.A. NA. N.A. N.A. N.A. N.A. N.A.

Hiller UH12E4 48 209 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

Hiller UH12E 48 209 N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. N.A. N.A.
Huah815000 84 291 N.A. N.A N.A. NA. N.A. N.A. N.A. N.A. N.A. N.A.
Bell 47G-3B-2A N.A. N.A. 31'2" l'.32m. 31'7" 9.83m. 9'4" 2.83m. 1085.0 100.80 1 2
Hillar UH FHll00 138 818 N.A. N.A. N.A. N.A. N.A. N.A. NA. N.A. N.A. N.A
Enstrom 280FX Sl'1ark 42 191 32'0' 9.75m N.A. N.A. N.A. N.A. 804.0 74.88 1 3
Enstrom F·28F 42 191 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

Ennom 280C Shark 40 182 N.A. N.A. N.A. NA. N.A. N.A. N.A. N.A. N.A. NA
Enstrom F.28A 40 182 32'0' 9.75m. N.A. NA. N.A. N.A. 904.0 74.69 1 3
Huah8l3OOC 30 138 N.A. N.A. N.A. H.A. N.A. N.A. HA. N.A. N.A. N.A.

BrantlY·Hvnes B2B 31 141 23'9" 7.24m. 21'9" 8.82m. 8'9" 2.08m. 443.0 41.18 1 3
Robinson ~22 20 81 N.A. N.A. N.A. N.A. N.A. NA. N.A. H.A. N.A. N.A.

Rotorwav ExllC 19 88 N.A. N.A. H.A. NA. N.A. N.A. N.A. N.A. N.A. N.A.
SCoroion 133 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. NA. NA. N.A.
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. APPENDIX A3.1 GENERAL AVIATION IN FLIGHT CRASH LOCATIONS

Crith Crlsh
NTSBnumber latitude lonaitude

1 ATL83AA184 28.6333 80.9167
2 ATL83AA235 31.0333 87.5167
3 ATL83AA305 36.2000 80.7833
4 ATL83FA128 36.6667 87.3333
5 ATL83FA1-40 35.7667 84.9667
6 ATL83FA144 35.8333 87.4333
7 ATL83FA155 3-4.8333 85.0833
8 ATL83FA198 32.3167 85.8833
9 ATL83FA262 31.1833 90.~7

10 ATL83FA263 33.5000 85.1500
11 ATL83FIGOB 38.9000 79.2167
12 . ATL84FA028 35.9833 86.7333
13 ATL84FA033 31.2667 81,.4667
14 ATL84FA054 35.6667 88.3000
15 ATL84FA058 35.~7 83.1333
16 ATL84FA075 3-4.7167 82.8333
17 ATL84FA090 3-4.0000 78.9333
18 ATL84FA092 .. .37.9000 76.4833
19 ATL84FA111 31.3333 87.4333
20 ATL84FA118 38.7667 n.5333
21 ATL84FA129 3-4.1000 84.4333
22 ATL84FA133 33.8333 84.3000
23 ATL84FA158 37.0333 82.3000
24 ATL84FA168 33.8333 84.8333
25 ATL84FA189 37.5000 87.2167
26 ATL84FA184 33.5833 87.8000
27 ATL84FA187 35.2333 80.9500
28 ATL84FA190 3-4.0833 84.6667
29 ATL84FA193 3-4.5500 88.8000
30 ATL84FA203 3-4.1167 84.2000
31 ATL84FA218 32.3000 82.5667
32 ATL84FA225 33.5000 90.2500
33 ATL84FA241 30.4167 68.7500
3-4 ATL84FA2-4S 3-4.0167 84.8167
35 ATL84FA268 33.9000 80.6500
36 ATL84FA292 32.8167 85.2500
37 ATL84FA298 33.9333 82.3833
38 ATL84FLT10 35.7667 84.3500
39 ATL84MA063 35.3833 87.3000
-40 ATL84MA101 38.0167 78.5500
41 ATL84MA208 3-4.3000 84.3833
42 ATL85FA011 36.6500 80.7000
43 ATL85FA020 32.2333 90.9333
44 ATL85FA039 38.0833 84.-4500
45 ATL85FA041 33.4500 85.8167
46 ATL85FA043 3-4.4167 83.6667
47 ATL85FA05O 35.9667 78.3667

Crash Crash
NTSB number Latitude Lonai1ude

48 AJL85FA070 39.8667 80.7333
49 ATL85FA143 32.4833 88.8000
50 ATL85FA146 3-4.5167 90.4167
51 ATL85FA147 35.0167 80.6167
52 ATL85FA165 37.0000 83.0000
53 ATL85FA191 34.5833 83.7667
54 ATL85FA198 31.2167 85.4833
55 ATL85FA221 33.9667 84.6500
56 ATL85FA237 38.7333 84.6667
57 ATl85FA242 3-4.1500 82.3500
58 ATL85FA252 32.6333 84.9833
59 ATl85FA256 35.2167 82.5667
60 ATl85FA261 35.7000 81.2167
61 ATL85FA266 3-4.2167 81:0633
62 ATl85FA272 33.1667 81.6000
63 ATl85FA283 38.3667 82.5500
84 ATl85FA285 3-4.6833 85.2833
65 ATL85FMG03 36.0667 78.8000
66 ATL85MA275 3-4.3667 86.7667
67 ATl86FAOO1 35.9333 79.1000
68 ATl86FA002 38.4667 82.0333
69 ATL86FA010 3-4.1333 87.6667
70 ATl86FA034 33.9833 83.9667
71 ATL86FA055 33.5667 86.0500
72 ATl86FA058 33.8333 88.1667
73 ATl86FA062 34.7833 83.9500
74 ATL86FA063 33.8167 85.8000
75 ATl86FA084 . 36.5667 n.1833
76 ATl86FA066 35.7833 80.3000
77 ATl86FA074 -40.0500 77.4667
78 ATL86FA079 36.1500 81.1167
79 ATl86FA081 36.1833 82.8167
80 ATl86FA097 35.1167 90.1333
81 ATL86FA102 33.1667 84.7167
82 ATl86FA12O 36.4667 76.9167
83 ATl86FA129 30.7833 87.7000
84 ATL86FA132 33.9333 83.3167
85 ATL86FA156 33.4333 87.3667
86 ATL86FA208 35.8667 78.7667
87 ATL86FA220 34.6000 83.2833
88 ATL86FA222 36.7833 80.8167
89 ATL86FA239 37.7833 80.3333
90 ATl86FA242 34.4500 83.1167
91 ATl86FA259 31.5333 82.0167
92 ATl86FA26-4 36.5667 80.8167
93 ATl86FA265 32.2500 88.2500
94 ATl86FA266 35.7333 78.9167

Crash Crash
NTSBnumber Latitude lonaltude

95 ATl86FEI06 41.0333 81.4667
96 ATl86FEI10 41.2500 81.9167
97 ATL86FEK02 -40.3667 .82.5000
98 ATL86FKG01 32.5000 83.7500
99 ATL86FKG07 32.5000 81.7500

100 ATl66FKGOB 3-4.3000 84.4167
101 ATL86FLQ02 37.1667 82.8333
102 ATL86FLQQ5 38.1667 85.7333
103 ATl86lA189 41.6167 81.3667
104 ATL86MA011 33.0000 83.7667
105 ATl86MA080 35.0500 84.3000
106 AT186MA087 31.4167 88.4500
107 ATL86MA114A 42.2167 71.4167
108 ATL86MA114B 42.2167 71.4187
109 ATL87DEG03 39.3333 82.4333
110 ATl87DEG04 39.1833 83.5333
111 AT187DE101 41.0000 81.7867
112 AT187DEI06 41.3000 81.7500
113 ATL87DMG02 36.4667 77.fJl!Jj7
114 ATl87FAOO1A 35.4500 77JJfJ87
115 ATL87FAOO1B 35.4500 77.9867
116 ATL87FA004 32.1667 81.3867
117 ATl87FA010 36.7833 67.4333
118 ATl87FA018 32.8333 83.5667
119 ATL87FA030 3-4.9667 78.3500.
120 ATl87FA045 35.4333 82.5333
121 ATl87FA052 31.8000 85.2333
122 ATl87FA071 3-4.1667 84.0167
123 ATL87FA074 35.9500 85.0833
124 ATL87FA122 32.7500 84.4167
125 ATL87FA123 34.2667 77.9000
128 ATL87FA136 35.0500 89.6833

. 127 AT187FA142 39.4667 84.7167
128 ATL87FA147 35.0000 82.0000
129 ATL87FA160 38.3833 87.0167
130 ATL87FA173 28.2833 80.6333
131 ATL87FA174 35.4500 82.5167
132 AT187FA194 33.8167 78.7167
133 ATL87FA230 31.4167 82.1000
134 AT187FA243 41.4667 81.0833
135 AT187FA257 32.0833 80.4333
136 ATL87FA262 32.4500 87.9500
137 ATL87FA268 35.7500 75.5000
138 ATL87FKG01 3-4.0000 84.5833
139 ATL87MA035 38.4000 85.0000
140 ATl87MA057 35.0167 77.4000
141 ATl88DLT01 36.1667 87.1333
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APPENDIX A3.1 GENERAL AVIATION IN FLIGHT CRASH LOCATIONS

CrHh Cniah
NTSBnumber latitude lonaftude

142 ATL880MG03 35.0000 80.0000
143 ATL88FAOO7 35.0167 90.0000
144 ATl88FA010 3-4.8833 82.3333
145 ATL88FA025 39.6333 8-4.5833
146 ATL88FA040 36.9833 88.9500
147 ATl88FAD« 39.3333 83.0833
146 ATl88FA048 36.0000 8-4.3167
149 ATL88FA059 32.2333 80.7167
150 ATl88FA060 31.0000 83.0000
151 ATl88FA068 35.1833 80.5333
152 ATL88FA067 35.7667 8-4.9867
153 ATl88FA061 35.8000 82.4333
154 ATL88FA062 33.3667 81.9867
155 ATL88FA065 35.9667 87.8667
156 ATL88FA088 41.1167 80.6167
157 ATL88FA104 36.7000 85.3333
158 ATL88FA109 35.0000 83.0000
159 ATl88FA123 35.8500 83.5167
160 ATL88FA136 36.6167 83.6167
161 ATL88FA137 34.9500 76.9167
162 ATL88FA155 35.8500 8-4.0687
163 ATL88FA191 35.0000 8-4.0000
164 ATL88FA200 32.2687 87.9500
165 ATL88FA211 34.1333 81.9867
166 ATL88FA220 33.0333 85.1667
167 ATL88FA230 34.7333 80.3500
166 ATL88FA233 35.0000 79.0000
169 ATL88FA254 36.1667 8-4.4000
170 ATL88FA258 33.4167 87.2167
171 ATL88MA089 39.8333 83.8333
172 ATL88MA18-4 40.8833 74.2000
173 ATL890MG01 35.4000 80.1500
174 ATL89FA004 36.4000 84.1333
175 ATL89FA006 32.9167 85.9500
176 ATL89FA015 36.4333 84.0687
1n ATL89FA019 33.8000 84.6333
178 ATL89FA035 36.1667 83.1667
179 ATL89FA0-47 36.0000 82.0000
160 ATL89MA023 36.0000 86.0000
181 ATL89MA070 ' 39.5500 83.9167
182 BF08-4FAOO1 38.4667 75.1833
183 BF085FAOO4 39.0000 79.0000
184 BF085FA006 39.1867 77.5667
185 BF085FAOO9 38.7167 77.5167
186 BF085FA023 39.3833 77.4333
187 BF085FA048 38.6833 77.3167
168 BF085FA0-49 38.0333 77.31367

APPENOIX 3. GENERAl AVIATION

Crash Crash
NTSBnunber Latitude ,Lonaitude

189 BF085FA051 38.9667 76.9167
190 BF085FA061 38.4500 76.7333
191 BF085FA062 39.6333 79.0500
192 BF085FA068 38.5167 77.9667
193 BF085FA070 38.0333 78.8667
194 BF085FAon 38.7333 76.9167
195 BF086FA011 39.4667 77.0167
196 BF086FA027 38.9667 76.9167
197 aF086FA036 38.9333 76.7667
198 BF086FA037 38.9500' 76.5667
199 BF086FA042 39.3167 76.3833
200 BF086FA047 39.4167 77.1167
201 BF086FIA02 38.5833 78.4000
202 BF086FIOO1 36.1500 78.1667
203 BF086FID03 38.0833 78.9500
204 BF087FA022 39.5500 77.5833
205 BF087FA037 39.7167 75.8000
206 BF087FA046 36.8167 82.0667
207 BF087FA057 38.8667 77.0333
206 BF0880IA01 36.6333 80.0167
209 BF088DID0-4 36.9833 77.0000
210 BF088FA007 38.7167 77.7000
211 BF086FAOO8 37.3333 79.0000
212 BF088FAOO9 36.8000 78.1500
213 BF088FA011 39.6500 n.25OO
214 BF088FA024 38.9000 80.0667
215 BF088FA025 38.9333 76.7667
216 BF088FA026 38.5000 77.3167
217 BF088FA068 38.9833 76.3500
218 BFOBBFIOO3 36.7833 76.4500
219 CHI83FA076 41.8000 88.0687
220 CHI83FA090 45.8167 92.3667
221 CHI83FA135 <40.5500 89.2500
222 CHI83FA161 39.8333 88.3333
223 CHI83FA213 <40.4333 88.9667
224 CHI83FA334 41.0833 88.7000
225 CHI83FA336 41.4667 87.0167
226 CHI83FA346 41.9500 88.4833
227 CHI83FA350 44~O5OO 88.7167
228 CHI83FA366 40.4167 80.8333
229 CHI83FA402 43.9500 86.0000
230 CHI83FA407 45.2500 93.3333
231 CHI83FA437 45.6833 92.9500
232 CHI84FA028 40.8333 85.1667
233 CHI84FA037 42.1333 86.1167
234 CHIB4FA054 40.2333 84.2000
235 CHIB4FA063 40.3000 84.7500

A3-2

Cra" Crash
NTSBnumber Laftlde lonaitud.

236 CHI84FA121 42.1167 87.8833
237 CHI84FA250A 48.2000 96.6667
238 CHIB4FA289 42.4833 86.0833
239 CHIB4FA313 48.3333 96.5833
240 CHIB4FA343 45.2500 83.4333
241 CHIB4FA352 41.6333 62.8167
242 CHIB4FA4Q2 42.1167 87.9000
243 CHI804MA249 39.1000 804.4167
244 CHI85FA02O 45.5000 91.4167
245 CHI85FA036 43.8000 88.8333
246 CHI85FA053 41.0000 87.0000
247 CHI85FA070 426667 83.5000
248 CHI85FA104 38.7833 83.0167
249 CHI85FA156 43.6833 85.6500
250 CHI85FA158 41.2167 81.3000
251 CH185FA211 38.4667 89.6667
252 CH185FA213 39.7500 86.1167
253 CHI85FA292 38.7167 88.1833
254 CHI85FA301 41.4167 87.3833
255 CH/85FA318 40.2000 83.2333
256 CHI85FA351 42.4500 83.6833
257 CHI85FA370 41.6000 88.0833
258 CHIB5FEC01 41.3500 83.4167
259 CHI85FEI02 41.1000 81.2000
260 CHI85FEK01 41.0000 804.0000
261 CHI85FEK02 <40.6000 84.7000
262 CHIB5FEP02 42.0000 89.0000
263 CHI85FEP04 42.9667 88.8000
26-4 CHI85FER01 44.8333 93.0833
265 CHI85FER02 45.7500 93.8333
266 CHI85FEV03 40.0500 89.6500
267 CHI88FAOO7 44.2833 85.4167
268 CHI88FA031 40.9833 85.2000
269 CHI86FA046 41.9500 804.2000
270 CHI86FA068 41.9167 88.3000
271 CHI86FA077 38.6833 87.1167
272 CHI88FA098 41.7667 88.2667
273 CHI86FA100A 41.9000 88.2333
274 CHI86FA102 44.6333 86.2167
275 CHIB6FA120 41.8667 84.-4833
276 CHI88FA137 30.0000 83.0000
277 CHIB6FA141 41.6333 85.0633
278 CHI86FA146 47.9333 97.0000
279 CHIB6FA170 42.1333 86.4333
280 CHI88FA171 45.2167 88.0667
281 CHIB6FA174 43.5500 87.9667
282 CHI86FA183 41.6833 88.1167
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C,..sh C,..eh
NTSBnumber latitude Lonaitude

283 CHI86FA194 43.9833 88.5500
284 CHI86FA198 "3.1667 &4.6667
285 CHI86FA233 "1.7833 87.7333
286 CHI86FEE05 "1.7500 88.2000
287 CHI86FEM10 "2.2500 85.0667
288 CHI86FEM12 .....5333 &4.7000
289 CHI86FEM1.. "1.8000 85.5833
290 CHI86FEP02 .....3500 89.8333
291 CHI86FER03 .....6167 93.2167
292 CHI86FER06 46.5000 94..4833
293 CHI86FET01 "1.8333 86.5833
294 CHI86FEX02 38.0500 87.6167
295 CHI86FEX07 38.7667 87.5333
296 CHI86FEX09 "0.6333 85.6167
297 CHI86FEX10 "0.5000 86.0833
298 CHI86MA071 "3.3333 93.2500
299 CHI87DCA01 38.5667 90.1500 .
300 CHI87DEC01.· o

• "2.5500 .. ····,,83~1833

301 CHI870EC04 "2.6500 83."167
302 CHI87DEE03 "1.7167 88.2667
303 CHI87DEE08 "1.4000 87.8500
304 CHI87DEE09 "1.0500 87.8000
305 CHI87DEE10 "1.6167 88.2667
306 CHI87DEM01 "3.0333 86.2000
307 CHI87DEMOS ..2.1500 85.8333
308 CHI87DEP06 .....0500 89.0833
309 CHI87DEP10 "3.9667 90.4833
310 CHI87DER05 46.3000 95.5000
311 CHI87DER09 "'5.5000 93.2000
312 CHI87DET07 "1.7000 86.6667
313 CHI87DEX04 39.8333 85.1667
31.. CHI87DEX07 39.9000 85.9167
315 CHI87FA010 "1.7167 87.7500
316 CH187FA012 48.5667 93.4000
317 CHI87FA04Q 40.8667 89.6833
318 CHI87FA058 "'1.4167 83.1667
319 CHI87FA069 "1.7833 87.7500
320 CHI87FA085 39.9500 91.2000
321 CHI87FA104 "1.4833 87.8500
322 CHI87FA129 "2.2500 85.5333
323 CHI87FA14O "3.1167 89.5333
32.. CHI87FA149 43.9667 90.4833
325 CHI88DCA01 38.5667 90.1667
326 CHI88DEE08 41.0000 87.9000
327 CHI88DEM07 "2.2667 85.2333
328 CHI88DEP02 ..3...167 88.2833
329 CHI88DEP11 "4.3333 89.3667

C,.... C,..sh
NTSBnumber latitude lonai1ude

330 CHI86DER02 46.0000 95.3333
331 CHI86DER04 45.1667 96.0833
332 CHI86DER07 46.5333 93.1500
333 CHI86DET01 "1.1333 85.1500
334 CHI88DEX01 38.0000 86.0000
335 CHI88DEX02 39.5333 86.8333
336 CHI88DEX07 39.1333 86.6333
337 CHI88DEX08 30.3333 85.2333
338 CHI86FAOOB .....7000 94.3500
339 CHI86FA075 42....667 83.0867
340 CHI86FA079 39.6167 89.3000
341 DCA83AAD17 43.5000 11".3000
342 DCA83AAQ25 39.1667 n.1667
343 DCA87MA0208 39.1000 94.2667
344 DCA87MA024 36.2667 121.9333
345 DCA88MA032 35.8633 78.7833
346 DEN83FA049 45.6667 96.9833
347 DEN83FA053 38.1000 112.9333
348 DEN83FNJ56 39.1667 106.4167
349 DEN83FA062 38.6667 109.7500
350 DEN83FA070 39.5333 103.6167
351 DEN83FA087 40.7833 111.8633
352 DEN83FA108 43.2187 110.9833
353 DEN83FA123 41.5167 105.2167
354 DEN83FA131 37.6000 109.0667
355 DEN83FA150 .....3500 105.5167
356 DEN83FA203 38.4500 112.4500
357 DEN83FA214 37.8333 107:6333
358 DEN83FA221 40.7833 111.9667
359 DEN83FA222 41.3000 106.8000
360 DEN83FTC02 "1.1000 102.1500
361 DEN83FTG01 46.9667 96.9667
362 DEN83FTI03 46.7667 112.7500
363 DEN&4FA039 43.6000 110.7333
364 DEN&4FA049 37.7667 108.8833
365 DEN&4FA086 "7.5833 104.3500
366 DEN&4FA137 33.7000 100.8500
367 DEN&4FA1.... 33.3500 105.6667
368 DEN84FA155 45.4333 105.4167
369 DEN84FA188 39.3667 104.6667
370 DEN&4FA199 39.9000 105.1167
371 DEN&4FA202 35.2000 106.6667
372 DEN&4FA211 40.0167 104.9000
373 DEN&4FA219 40.9667 103.1167
374 DEN&4FA223 36.8000 105.4833
375 DEN&4FA242 41.5000 113.1833
376 DEN84FA274 48.3000 11".2500

C,..h C,..sh
NTSBnumber latitude lonaitude

3n DEN84FA275 "1.6000 109.0667
378 DEN84FA278 34.7833 106.6167
379 DEN&4FA295 "7.4500 111.3667
380 DEN&4FA296 37.0833 110.9000
381 DEN&4MA2..7 40.1167 104.8167
382 OEN84MA266 "1.5000 110.0167
383 DEN85FNX12 45.4500 98.4167
384 DEN85FAOOB 35.1833 105.8167
385 DEN85FA010 39.5667 104.8333
386 DEN85fA015 "1.0000 104.0000
387 DEN85fA017 "1.1500 104.8000
388 DEN85FA027 .010.0000 112.0000
389 DEN85FA028 38.5667 112.4333
390 OEN85FA034 36.1000 '104.7333
391 DEN85FA035 40.2000 111.7167
392 OEN85FA037 39.0000 101.0167

.393 DEN85FA043 34.9833 106.8500
394 DEN85FA046 45.8333 108.5500
395 DEN85FA055 35.1500 106.1667
396 OEN85FA062 40.8000 111.9667
397 DEN85FA069 37.0333 108.1333
398 DEN85FA084 46."833 109.3667
399 DEN85FA096 "1.7833 111.8500
400 DEN85FA097 32.1833 107.2833
401 OEN85FA103 48.9500 104.2667
402 DEN85FA167 39.3333 105.9633
403 DEN85FA180 43.8833 103."167
404 'DEN85FA189 .....0833 103.2500
405 DEN85FA202 46.1000 110.4333
406 DEN85FA203 40.3500 104;eooo
407 OEN85FA21.. 39.7667 104.8667
408 OEN85FA222 37.5167 112.9667
409 DEN85fA229 39.1167 104.4667
..10 DEN85FA233 41.26Ir1 112.0667
411 OEN85FA24O 40.5333 105.1833
412 OEN85FA241 40.7500 107.3167
..13 OEN85FA246 34.9333 104.8333
414 DEN85FQA04 35.0000 108.0000
415 OEN85FTI01 45.7333 111.0000
..16 OEN851TG02 46.3500 101.9667
417 DEN85lTGOB 46.2167 101.3500
..18 DEN86FA002 43.8333 99.3333
419 OEN86FAOOB 32.1667 103.1500
420 DEN86FA009 39.7333 107.3167
421 DEN86FA023 35.1833 108.6500
~22 DEN86FA028 38.7500 102.3167
423 DEN86FA054 39.0167 110.2000

712.6196
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APPENDIX A3.1 GENERAL AVIATION IN FLIGHT CRASH LOCATIONS

Crnh Crnh
NTSBnumber Latitude Lonaitude

424 DEN86FA058 40.1833 111.9661
425 DEN86FA06O 40.1833 111.9661
426 DEN86FA011 48.2000 114.6000
421 DEN86FA015 48.1861 100.7500
428 DEN86FA016 35.0333 106.6000
429 DEN66FA092 46.0500 113.3167
430 DEN86FA142 46.4161 101.8333
431 DEN86FA146 41.1500 104.7667
432 DEN86FA147 38.8167 106.1161
433 DEN86FA150 33.9667 97.0167
434 DEN86FA160 38.0661 102.6833
435 DEN86FA163 43.8000 110.1333
436 DEN86FA165 35.8000 104.8333
437 DEN86FA170 33.4161 108.1333
438 DEN86FA175 44.3833 108.7167
439 DEN86FA181 46.3833 111.0500
440 DEN86FA207 38.4500 105.6667
441 DEN86FA211 48.4500 111.3833
442 DEN86FA213 41.8161 107.2500
443 DEN86FA232 38.9500 111.7000
444 DEN86FA252 39.8687 104.5161
«5 DEN86FTE02 39.1833 104.7667
446 DEN86FTG02 47.0833 97.4500
447 DEN86FTI<D1 44.5000 98.1000
448 DEN86FTM02 41.1833 ooסס.112

449 DEN86MA129 38.5500 110.2000
450 DEN87DTI01 44.4161 108.4161
451 DEN87DTI<D1 45.5000 98.3333
452 DEN87DTM01 40.3667 112.0333
453 DEN87FAOO8 44.2500 107.0500
454 DEN87FA011 35.3667 108.5833
455 DEN87FA014 45.5000 111.2500
456 DEN87FA018 45.1833 108.5000
457 DEN87FA024 44.3161 103.5333
458 . DEN87FA037 47.2000 108.9000
459 DEN87FA0C6 35.1833 105.4500
460 DEN87FA048 37.6333 102.2833
461 DEN87FA05O 44.2161 110.4000
462 DEN87FA061 38.4333 . 108.4833
463 DEN87FA084 32.4833 104.7167
464 DEN87FA081 41.1333 111.7500
465 DEN87FA09O 48.3500 101.8500
466 DEN87FA110 40.4833 107.5167
467 DEN87FA111 40.0333 105.2167
468 DEN87FA13O 44.5167 109.0167
469 DEN87FA134 41.2161 111.9667
470 DEN87FA147 47.7167 112.7333

APPENDIX 3. GENERAl AVIATION

Crash Crash
NTSB number Latitude l

471 DEN87FA159 33.7000 108.8500
472 DEN87FA177 39.5667 104.8333
473 DEN87FA178 40.7167 107.2833
474 DEN87FA186 39.6167 106.1667
475 DEN87FA188 38.3667 105.7500
476 DEN87FA203 48.3000 114.2500
4n DEN87FA216 45.7000 111.0500
478 DEN87FA219 40.4500 107.1000
479 DEN87FA220 39.5667 104.8500
480 DEN87FA224 46.1333 99.1500
481 DEN87FA226 34.7500 107.8000
482 DEN87FA230 37.7000 OOסס.113

483 DEN87LA170 39.3000 107.1500
484 DEN88DQA01 33.1333 104.5833
485 DEN88DTE02 40.0833 104.4667
486 DEN88DTK01 45.3333 98.1000
487 DEN88DTM01 40.5333 111.9667
488 DEN88DTM03 OOסס.40 OOסס.113

489 DEN88FA001 46.2833 105.2500
490 DEN88FA014 39.3000 105.4333
491 DEN88FA021 37.4000 107.7500
492 DEN88FA023 37.3833 113.0833
493 DEN88FA030 40.8000 113.0333
494 DEN88FA050 39.3000 104.1667
495 DEN88FA071 45.1667 109.7833
496 DEN88FA096 38:3333 112.9667
497 DEN88FA098 37.4333 113.1667
498 DEN88FA100 44.0333 103.0500
499 DEN88FA110 40.5167 111:5500
500 DEN88FA112 OOסס.35 OOסס.106

501 DEN88FA119 32.8500 103.7500
502 DEN88FA128 42.1833 110.6333
503 DEN88FA138 38.6333 105.1833
504 DEN88FA141 33.6000 105.3667
505 DEN88FA186 43.4167 97.8333
506 DEN88FA202 OOסס.43 OOסס.110

507 DEN88FA212 OOסס.38 OOסס.112

508 DEN88GA068 35.2833 106.0500
509 DEN88GA185 40.0167 105.7333
510 DEN89FA017 38.5000 106.3167
511 DEN89FA019 39.1167 105.3333
512 DEN89FA02O OOסס.41 OOסס.111

513 DEN89FA034 OOסס.40 OOסס.112

514 DEN89FA038 39.2833 105.8667
515 DEN89FA041 OOסס.44 OOסס.106

516 DEN89FA101 OOסס.40 OOסס.111

517 FTW83FA117 32.3333 102.5333

A3-4

Crash Crash
NTSBnumber Latitude longitude

518 FTVI83FA142 27.8833 98.0333
519 FTVW3FA144 34.9333 92.8667
520 FTVI83FA149 OOסס.34 96.6500
521 FTVI83FA226 29.6667 98.2000
522 F'TVI83FA245 36.1000 95.7833
523 FTVI83FA252 30.0333 90.0333
524 FTVI83FA254 33.2500 99.7667
525 FTVI83FA259 29.9167 90.2500
526 FTVI83FA276 29.9000 96.9000
527 FTVI83FA299 35.2500 97.4833
528 FTVW3FA387 35.3500 104.1667
529 FTVI83FA415 30.0667 95.1667
530 FTVI83FA416 34.7000 99.3333
531 F'TVI83FA430 29:5161 92.9833
532 FTVI83FA441 31.1500 93.3333
533 FTWWFA023 34.4833 92.1000
534 FTWWFA032 31.9167 107.1000
535 FTWWFA060 36.7333 92.5500
536 FTWWFA083 27.4333 98.6833
537 FTWWFA104 35.4833 107.4500
538 FTWWFA107 OOסס.29 OOסס.91

539 FTVW4FA125 30.6000 96.4167
540 FTVW4FA171 35.9000 96.1167
541 FTVW4FA180 30.1333 94.1000
542 FTWWFA206 30.0333 95.7500
543 FTVW4FA214 33.1833 96.6000
544 FTVW4FA218 29.2667 96.4500
545 FTWWFAZ20 29.3833 95.0333
546 F'TVI84FA224 31.6667 98.1000
547 FTVI84FA242 35.1667 98.5333
548 FTWWFA244 29.3000 98.3333
549 FTVI84FA272 34.9833 99.1667
550 FTVW4FA297 31.0833 97.6833
551 FTWWFA300 30.6667 97.6667
552 FTVW4FA331 29.9000 101.0833
553 FTWWFA354 29.5000 90.0833
554 Fl'V\64FA404 32.8833 97.0667
555 Fl'V\64FA408 35.3833 95.1333
556 Fl'V\64LA416 30.3000 91.3667
557 FTVI85FAOO8 32.1667 91.9167
558 FTVI85FA010 35.3833 95.6333
559 F'TVI85FA014 29.6000 97.9833
560 F'TVI85FA019 32.9667 96.8333
561 F'TVI85FA032 29.2333 96.0167
562 F'TVI85FA034 35.5000 98.0333
563 FTW35FA04O 32.3000 92.2333
564 F'TVI85FA05O 31.5333 106.1500
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APPENDIX A3.1 GENERAL AVIATION IN FLIGHT CRASH LOCAnONS

Crash Crash
NTSBnumber l.titude lonaitude

565 FlW!5FA055 32.3833 96.7833
566 FTVW5FA065 25.7500 97.4167
567 FTVW5FA088 29.5333 98.4667
568 F1VV85FA09O 29.2667 97.2000
569 FlW!5FA130 29.3333 98.4667
570 FTVW5FA159 35.9500 95.9667
571 F1VV85FA171 31.4500 97.0167
572 F1VV85FA181 32.6667 93.0500
573 FlW!5FA188 29.8667 90.8333
574 F1VV85FA204 35.5000 98.0000
575 F1VV85FA224 30.3661 104.0167
576 F1VV85FA245 33.4167 96.8667
5n F1VV85FA247 31.3333 92.4333
578 F1VV85FA257 32.7667 98.0500
579 FTVW5FA259 29.7667 100.3500
580 F1VV85FA265 32.6667 96.7833
581 F1VV85FA287 . 32.9000 97.4333
582 FlW85FA300 "29.6000 "'90.6833
583 F1VV85FA306 33.5500 102.3667
584 FTVW5FA310 29.9167 90.8833
585 FlW85FA335 34.8000 96.6667
586 FlW!5FA346 35.2500 100.6667
587 fTlMJ5FQG03 33.7167 102;6500'
588 FTWJ5FRA01 29.6667' 95.0000
589 FTWJ5FRD02 30.2000 94.8667
590 F1VV85FRD03 30.0000 92.8333
591 FTVW5MA297 35.4333 98.0000
592 FlV\e6FAOO8 31.4167 103..4833
593· ·f:TVW6FA019· ·30.5167 101.0667
594 FlW'6FA023 32.<4667 92.8000
595 FTVW6FA025 30.5833 96.3500
596 F1'VIoe6FA026 35.3500 96.9500
597 FTWJlJfN127A 33.5333 96.2333
598 FlVI86FN127B 33.5333 96.2333
599 FlW'6FA033 28.<4667 96.4833
600 FTVW6FA035 33.5167 97.0500
601 FlW'6FA048 35.2667 95.2833
602 FTVW6FAOSO 32.6000 96.5167
603 FTVW6FA054 36.3167 95.1667
604 FTVW6FA059 33.7167 97.6333
605 FTVW6FA063 33.0000 96.8000
606 FlVI86FA086B 36.7833 97.3000
607 FTVW6FA<m 35.5833 98.1833
608 F1W56FA098 36.3333 95.9500
609 FTVW6FA127 29.2167 95.0333
610 F1W56FA133 32.9500 96.8333
611 FTVV86FA142 34.4333 94.5167

Crash Cra'"
NTSBnLmber Latitude lonal1ude

612 FTVII86FA154 47.9500 109.7167
613 FTVW6FA171 29.5833 95.2667
614 FTW86FPA07 31A167 97.7833
615 FTW86FPA13 32.6667 96.3833
616 FTW86FPA18 33.5167 96.6500
617 FlVI8)FPA22 32.5333 96.9000
618 FTW86FPA27 31.3333 96.8500
619 F1VW6FPJ05 36.2500 95.7667
620 FlVW6FQG02 31.6000 102.8500
621 FlVW6FQG04 33.5833 101.8833
622 F1VW6FRD25 32.8167 91.8167
623 flVI8)FRG02 30.3833 97.5667

. 624 FTW86FRG19 30.6667 97.6667
625 FlVI8)MA001A 32.6833 96.6333
626 F1VW6MA010 45.1333 108.6000
627 FTVW6MA058 33.4167 94.2167
628 FTVW7DPJ03 36.3667 97.9167
629 FTVW7DPJOB 34.7333 99.9333
630 FTVW7DPJ09 34.6667 98.0833
631 . FTVW70ROO3 31.3333 93.1667
632 FTVW7DRG01 31.8500 99..4000
633 FTVW7DRG04 28.2500 97.8333

'634 FT'\IW7FA029 33.9000 101.8500
.635 FT'\IW7FA031 35.5167 97.6833
636 FT'\IW7FA043 31.0000 95.0000
637 FT'\IW7FA047 32.2167 97.3167
638 FT'\IW7FA064 31.0833 94.6833
639 FT'\IW7FA088 32.3333 96.8500
640 FT'\IW7FA096 32.4667 95.5333
641 FT'\IW7FA123 35.8500 95.5167
642 FT'\IW7FA168 36.0333 95.9833
643 FT'\IW7FA177 32.0000 96.0000
644 FT'\IW7FA183 40.4333 86.1500
645 FTVW7FA206A 29.5000 . 96.2500
646 FT'\IW7FA206B 29.5000 96.2500
647 FT'\IW7FA209 30.1000 95.9167
648 FT'\IW7FA210 32.9167 98.4333
649 FT'\IW7FA223 32.5333 93.9667
650 FT'\IW7MA133 36.1167 99.8667
651 F'T'J\e8DPJ02 36.1167 95.6167
652 F'T'J\e8DPJ03 35.2500 97.4667
653 F'T'J\e8DPJ07 36.0000 95.0000
654 F'T'J\e8DPJOB 34.7000 94.4833
655 FT'\IW8DQG02 34.0833 101.5167
656 FT'\IW8DRA04 29.0000 95.0000
657 FT'\IW8DRA11 30.0000 95.0000
658 FTW88DROO8 32.7167 92.7667

Cra" Cra"
NTSBnumber latitUde lonaitude

659 FT'\IW8DR012 32.4833 91.8667
660 FTW88DRD14 30.1833 92.3167
661 FTW88ORD18 30.2333 92.2500
662 FTW88ORD2O 30.0000 89.0000
663 FTW88ORG04 26.2167 97.6500
664 FT'\IW8DRG08 29.0000 98.0000
665 FT'\IW8FA011 30.9333 95.6667
666 FTW88FA023 28.0833 97.0333
667 F'1'VW8FA024 30.7167 96.3167
668 FT'\IW8FA032 26.0000 97.0000
669 FT'\IW8FA035 32.6833 98:8667
670 FT'\IW8FA048 36.4333 99.5333
671 FT'\IW8FA051 30.3167 95.4000
672 FT'\IW8FA057 34.8167 96.6667
673 FT'\IW8FA063 30.2167 93.2667
674 FT'\IW8FA069 32.0833 101.5500
675 FT'\IW8FA074B 32.1667 94.8333
676 FT'\IW8FA084 33.6167 93.4833
677 FlVI88FA103 33.8000 . 95.5333
678 .. FT'\IW8FA104 34.8333 95.1000
679 FT'\IW8FA110 31.3667 100.4667
680 FT'\IW8FA119 36.2667 97.4167
681 FT'\IW8FA162 33.9000 97.1.667
682 FTV\69DPJ01 34.8500 95.8333
683 ' 'FTVW9FAOO6'" ""32;5833 94.7500
684 F1'WJ9FA028 30.0667 95.5500
685 LAX83FNBJ 33.9167 116.4667
686 . lAX83FAOO1' ·35~6667· 115.3000
687 .LAX83FA141 38.5167 120.7333
688 LAX83FA240 33.5167 111.8167
689 LAX83FA314 37.8000 121.7833
690 LAX83FA377 36.0500 121.5000
691 LAX83FA395 37.1667 119.3000
692 LAX83FA<C24 33.1167 117.1333
693 LAX83FUM08 32.5667 116.9833
694 LAX83FVG10 38.8333 120.2667
695 LAXMAA0S4 33.8000 118.0833
696 LAX84FA002 40.7667 114.9167
697 LAX84FA012 38.8667 118.5333
698 LAX84FA055 38.3500 121.6667
699 LAXMFA065 37.6000 119.1333
700 LAXMFA071 33.3500 117.4667
701 LAX84FA087 32.7500 115.2667
702 LAX84FA107 35.1500 118.4000
703 LAXMFA113 34.1833 117.4667
704 LAX84FA116 35.3833 119.6000
705 LAX84FA129 32.5167 109.4833
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APPENDIX A3.1 GENERAL AVIAnON IN FLIGHT CRASH LOCAnONS

Crash Crash
NTSBnumber Latitude lonaitude

706 LAX84FA138 37.6833 121.4333
707 LAX84FA142 34.2000 117.6667
708 LAX84FA152 36.3500 121.3667
709 LAX84FA193 34.2333 118.9667
710 LAX84FA221 34.9000 117.8000
711 LAX84FA227 38.1167 121.2000
712 LAX84FA253 40.9833 124.1167
713 LAX84FA258 34.5000 112.6667
714 LAX84FA280 38.8000 120.7833
715 LAX84FA300 33.8833 117.6000
716 lAX84FA319A 37.5167 122.5000
717 lAX84FA337 34.7667 116.4000
718 LAX84FA367 40.7833 122.9667
719 lAX84FA378A 37.9000 122.1667
720 LAX84FA390 OOסס.33 115.3333
721 LAX84FA396 35.8000 120.7000
722 LAX84FA429 33.0667 116.6000
723 lAX84FM39 34.9633 113.0500
724 lAX84FM60 35.3667 118.7500
725 lAX84FM87 33.9633 117.4167
726 lAX84FA473 OOסס.37 118.0667
7'Z1 LAX84FA481 34.3167 119.1000
728 LAX84FM98 34.4333 112.3833
729 lAX85FA036 33.9667 117.0333
730 LAX85FA048 35.7333 118.5500
731 lAX85FA068 36.2000 119.3333
732 lAX85FA071 34.9000 118.6500
733 LAX85FA084 33.5167 117.2000
734 LAX85FA066 37.7167 121.6667
735 lAX85FA088 34.1000 117.6833
736 lAX85FA093 OOסס.34 OOסס.116

737 lAX85FA100 36.8667 117.0500
738 lAX85FA102 34.5667 117.2000
739 lAX85FA123A 34.1167 117.8833
740 lAX85FA123B 34.1167 117.8833 .
741 lAX85FA137 OOסס.33 OOסס.117

742 lAX85FA159 33.2167 117.3500
743 lAX85FA163 37.6167 OOסס.121

744 lAX85FA192 33.8333 117.5833
745 LAX85FA213 34.4833 120.0667
746 lAX85FA228 33.6833 117.7333
747 lAX85FA232 37.2333 121.9667
748 lAX85FA241 36.3500 119.3000
749 lAX85FA251 37.6500 122.1167
750 lAX85FA253 34.5000 119.2167
751 lAX85FA259 OOסס.34 OOסס.118

752 lAX85FA280 33.9000 118.4167

APPENDIX 3. GENERAl AVIATION

Crash Crash
NTSBnumber latitude lonailude

753 lAX85FA283 38.6833 120.9833
754 lAX85FA286 39.2167 120.1167
755 lAX85FA301 33.8333 117.5167
756 lAX85FA311 31.3500 111.1667
757 lAX85FA385 32.1333 111.1667
758 lAX85MAOO8 37.6167 122.3667
759 lAX86DVA04 37.8667 120.4167
760 lAX86DVA07 37.2833 120.5000
761 lAX86DVA09 35.7500 119.2333
762 lAX86DVA17 36.2500 119.4000
763 lAX86FA003 37.8667 122.2167
764 lAX86FNXJ7 34.3000 110.9167
765 lAX86FA014 38.2167 122.4500
766 lAX86FA024 .33.7000 118.1167
767 lAX86FA038 39.1833 120.6500
768 lAX86FA063 36.7000 118.3500
769 lAX86FAOn 33.0500 113.3667
no lAX86FA089 35.9833 112.1500
n1 lAX86FA0f¥2 33.8000 116.1167
772 LAX86FA106 34.1000 110.9333
773 LAX86FA107 39.2500 123.7500
n4 LAX86FA114 38.6833 122.6333
ns LAX86FA13O 34.0500 117.6000
776 LAX86FA178 33.9500 116.9500
Tn lAX86FA183 33.7667 116.2333
n8 LAX86FA220 33.9667 117.6333
n9 lAX86FA240 33.9333 117.9500
780 lAX86FA247 37.5000 118.6333
781 LAX86FA314 41.3333 122.9167
782 LAX86FA326 33.7667 118.2667
783 lAX86FA328 35.9167 112.1667
784 lAX86FUM02 32.9667 116.9000
785 LAX86FUM04 32.6333 116.9500
786 LAX86FVA10 37.2333 120.2500
787 lAX86FVA12 36.6167 120.2500
788 lAX86FVD07 37.8500 121.2667
789 lAX86MA311 37.8667 121.0167
790 lAX87DUG07 34.0833 117.1333
791 lAX87DUJ09 . 32.2333 109.1333
792 lAX87DUM01 33.1167 115.5167
793 lAX87DUM05 33.0500 117.0833
794 lAX87DVA02 36.7167 119.8833
795 lAX87DVA04 35.8500 119.1667
796 lAX87DVM04 36.9333 121.7833
797 lAX87FA017 34.4500 120.6167
798 lAX87FA084 34.2500 118.4167
799 lAX87FA087 35.5333 115.6333

A3-6

Cra., Crash
NTSBnumber latillde Lonaitude

800 LAX87FA102 34.9333 119.4667
801 lAX87FA117 34.3500 118.5167
802 lAX87FA136 34.8833 118.9000
803 LAX87FA149 37.9167 120.3667
804 LAX87FA151 34.6500 112.4167
805 lAX87FA196 34.3500 118.4500
806 lAX87FA207 OOסס.34 118.4500
807 lAX87FA212 37.1667 121.9167
808 lAX87FA239 38.2667 119.2333
809 lAX87FA264 36.8667 120.4167
810 lAX87FA267 OOסס.33 OOסס.118

811 lAX87FA298 33.6000 117.9167
812 lAX87FA331 36.5833 121.8333
813 lAX87MA018 34.2167 118.1333
814 lAX87MA052 35.4333 119.0667
815 LAX88DUM03 33.0333 118.8333
816 lAX88DVA03 37.1867 121.0167
817 lAX88DVA04 37.2833 120.5167
818 lAX880V003 37.9333 121.7833
819 LAX88FA052 34.5667 111.9000
820 lAX88FA148 37.9333 122.1667
821 lAX88FA149 33.2667 "';8000
822 lAX88FA196 33.4167 112.0633
823 lAX88FA230 34.2500 115.9167
824 lAX88FA258 33.1167 118.2500
825 lAX88FA264 OOסס.37 OOסס.112

828 lAX88FA'Z18 33.9500 117.7833
827 lAX89DV003 39.8833 123.8667
828 lAX89FA032 33.8000 117.6833
829 MIA83FA065 30.4000 84.4000
830 MIA83FA073 28.6333 81.6667
831 MIA83FA082 28.4333 82.2500
832 MIA83FA113 29.5000 81.3333
833 MIA83FA1«J OOסס.26 80.2333
834 MIA83FA152 27.8000 80.5000
835 MIA83FA175 26.5833 82.2333
836 MlA83FA178 27.6333 80.5333
837 MIA84FAOO3 26.9167 81.9833
838 MIA84FA032 26.2333 81.9333
839 MIA84FA036 28.0833 82.0833
840 MIA84FA038 29.9333 83.2500
841 MIA84FA081 29.1333 83.0500
842 MIA84FA082 26.0333 80.4167
843 MIA84FA09O 27.7667 82.6000
844 MIA84FA092 27.3833 82.5500
845 MIA84FA101 30.3333 81.5167
846 MIA84FA149 29.9833 84.3833
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APPENDIX A3.1 GENERAL AVIAnON IN fliGHT CRASH LOCATIONS

Crash Crash
NTSBnumber L8titude Lonaitude

847 MIA84FA161 28.7667 81.2333
848 MIA84FA170 27.6333 82.7500
849 MIA84FA190 30.7333 84.8333
850 MIA84FA200 29.9500 81.3333
851 MIA84FA206 27.4167 81.8667
852 MIA84FA225 30.4000 86.8167
853 MIA84FA234 27.6500 80.4167
854 MIA84FA240 26.0000 80.2333
855 MIA84FA265 30.3833 81.9000
856 MIA85FAOO9 26.9167 81.9833
857 MIA85FA037 27.5000 80.2333
858 MIA85FA038 27.8167 80.6667
859 M1A85FA041 28.3500 81.5500
860 MIA85FA065 26.0000 81.0000
861 MIA85FA067 26.9167 81.9833
862 MIA85FA098 29.3667 82.4500
863 M1A85FA101' 26.0000 81.0000
864 MIA85FA105 30.4833 81.6833
865 MIA85FA106 29.3667 83.2833
866 MIA85FA128 28.8167 81.8167
887 MIA85FA148 30.0000 85.0000
868 MIA85FA150 28.0000 82.0000
869 MIA85FA227 29.1500 83.0667
870 MIA85FA234 26.4167 81.1667
871 MIA85FA239 29.2833 82.1167 ..

8n MIA85FA248 28.9167 80.8667
873 MIA85FA251 27.6167 80.9500
874 MlA86FA012 30.4667 '87.3500
875 MIA86FN128 28.7833 81.5500
876 MIA86FA033 26.5833 80.0633
8n MIA86FA034 27.3000 82.2667
878 MIA86FA044 30.4667 87.1833
879 MIA86FA055 30.4167 82.5833
880 MIA86FAmS 29.0333 82.0167
881 MIA86FA085 28.2167 81.0500
882 MlA86FA091 29.0687 81.2833
883 MIA86FA093 28.2833 81.4333
864 MIA86FA097 27.9167 82.0333
885 MIA86FA101 27.9833 83.5000
886 MIA86FA110 29.9500 81.9333
887 MIA86FA113 27.4833 80.3667
888 MIA86FA119 29.0633 82.1667
889 MIA86FA128 28.8500 81.6000
890 MIA86FA135 27.7500 82.6167
891 MIA86FA148 25.9333 80.4167
892 MIA86FA184 26.5333 80.2000
893 MIA86FA202 33.3833 90.2167

APPENDIX 3. GENERAL AVIATION

Crash Crash
NTSBnumber latitude Lonaitude

894 MIA86MA032 28.3667 80.1333
895 MIA86MA182 30.3167 81.7667
896 MIA87FA025 30.3000 84.2500
897 MIA87FA031 33.4500 88.5833
898 MlA87FA056 30.0500 81.8833
899 MIA87FA084 25.7500 80.7167
900 MIA87FA091 28.5333 81.3167
901 M1A87FA135 25.3833 80.6167
902 M1A87FA150 33.1667 90.8167
903 M1A87FA186 30.2167 85.6833
904 M1A87FA189 26.0000 80.2333
905 MIA87FA203 27.6333 80.5333
906 MIA87FA205 29.6500 81.6833
920 MIA88FA094 27J)6Jj7 82.4333
921 MIA88FA114 28.1667 81.3000
922 MIA88FA127 30.6000 81.4500
923 MIA88FA134 29.1833 8U)5OO
924 MIA88FA178 30.0000 85.0000
925 MIA88FA187 30.3333 81.5167
926 MIA88FA234 29.1833 81.0500
927 MIA88FA239 27.0000 81.0000
928 MIA88FA254 32.5167 90.8833
929 MIA88FA257 26.6833 80.1000
930 MIA89FAO« 30.7500 87.3167
931 MIA89FA048 29.0000 82.0000
932 MIA89FA054 29.2000 83.1667
933 MKC83FA065 42.1000 92.6000
934 MKC83FA069 38.5667 98.1833
935 MKC83FAOBO 37.8000 97.2833
936 MKC83FA098 38.3667 92:9833
937 MKC83FA136 42.3833 98.0333
938 MKC83FA1n 37.8500 97.5667
939 MKC84FA033 39.1500 . 94.6000
940 MKC84FA147 40.6500 99.0633
941 MKC84FA157 41.9833 97.4333
942 MKC84FA164 37.4167 100.9833
943 MKC84FA174 41.2833 99.5667
944 MKC84FA197 34.4333 92.0633
945 MKC84FA225 33.9833 93.8333
946 MKC84FA256 41.2167 92.4833
947 MKC84FA271 41.1000 92.4667
948 MKC84FA285 33.0667 91.5833
949 MKC85FAOO7 38.4000 100.2000
950 MKC85FAOOO 39.3000 100.9333
951 MKC85FA036 38.0500 92.5667
952 MKC85FA042 40.0000 96.0000
953 MKC85FA059 34.3167 93.3333

A3-7

Crash Cra....
NTSBnumber laftJde Lonaitude

954 MKC85FA078 34.8667 93.4167
955 MKC85FA06O 33.0000 93.0000
956 MKC85FA084 38.4833 90.8667
957 MKC85FA087 34.5500 91.8833
958 MKC85FA088 34.7000 94.3667
959 MKC85FA105 34.0000 91.0000
960 MKC85FA111 38.8333 94.5500
961 MKC85FA124 41.4833 93.5000
962 MKC85FA180 38.0000 92.0000
963 MKC85FA199 38.0000 90.0000
964 MKC85FPG01 35.1333 90.2333
965 MKC85FPG02 35.0000 91.0000
966 MKC85FPGOO 35.9000 93.8667
967 MKC86FAOO6 38.8167 97.7333
968 MKC86FA011 38.2187 91.1667
969 MKC86FA023 39.1833 94.1333
970 MKC86FA03O 36.2000 94.2833
971 MKC86FA048 41.8333 90.3333

. 972 MKC86FA053 41;4500 96.5667
973 MKC86FAon. 38.7333 90.5167
974 MKC86FA08O 39.7167 91.4500
975 MKC86FA082 37.6833 96.0500
976 MKC86FA068 41.9833 97.4333
9n MKC86FA098 41.5667 103.8667
978 MKC86fA101 .. ·40.9667 98.3167
979 MKC86FA139 34.9667 94.3000
960 MKC86FA151 41.8500 93.6500
981 MKC86FA166 38.5667 95.0833
962 MKC86FA181 37.0000 101.9000
963 MKC86FA189 38.7167 90.9833
984 MKC86FA195 40.6333 98.1167
985 MKC86FCA01 37.2333 89.5667
986 MKC86FC.m 40.7833 96.9667
987 MKC87OCQ01 37.2667 96.0333
988 MKC87OCQ02 37.2833 96.1333
989 MKC87OCQ03 38.1167 98.0333
990 MKC87DPG02 34.7667 91.6333
991 MKC87DPGOO 33.7167 91.4500
992 MKC87FAOO2 37.8333 94.7000
993 MKC87FA012 36.2000 94.4833
994 MKC87FA015 37.0333 100.9500
995 MKC87FA017 33.4500 94.0000
996 MKC87FA02O 37.0333 97.9167
997 MKC87FA022 37.2167 91.5000
998 MKC87FA027 39.3500 101.0500
999 MKC87FA03O 39.0167 94.2333

1000 MKC87FA038 37.9500 91.0333
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APPENDIX A3.1 GENERAL AVIATION IN FLIGHT CRASH LOCATIONS

Crash Crash
NTSBrumbet lntude Lonailude

1001 MKC87FA051 40.7667 102.0500
1002 MKC87FA077 41.2500 95.7500
1003 MKC87FA078 37.1000 93.2833
1004 MKC87FA083 38.8000 94.6333
1005 MKC87FA087 42.0333 94.0500
1006 MKC87FA094 36.5667 90.5000
1007 MKC87FA103 39.2500 95.8833
1006 MKC87FA121 33.7167 93.6500
1009 MKC87FA131 40.4333 99.3333
1010 MKC87FA165 35.7333 91.6500
1011 MKC87FA169 39.3187 102.0500
1012 MKC88DCD01 41.7000 94.9167
1013 MKC88DCOO2 41.5167 93.2167
1014 . MKC88DCG01 36.0000 94.0000
1015 MKC88DCOO3 39.1500 97.8667
1016 MKC88DCQ04 37.0000 98.0000
1017 I· MKC88DPG01 34.7333 92.2333
1018 . MKC88DPG02A 34.4000 91.4500
1019 MKC88FNXJ7 39.0167 92.2833
1020 MKC88FA018 37.8667 97.0833
1021 MKC88FA021 34.7000 94.2333
1022 MKC88FA023 41.0833 98.2333
1023 MKC88FA028 30.3500 95.4167
1024 MKC88FA039 33.6167 92.7833
1025 MKC88FA042 37.8833 100.7167
1026 MKC88FA059 38.0833 91.9500
1027 MKC88FA070 37.0000 93.0000
1028 MKC88FA119 39.7500 100.7500
1029 MKC88FA147 39.0000 94.0000
1030 MKC88FA166 36.7000 93.5000
1031 MKC89FA014 38.9167 94.7500
1032 NYC83M208 39.5167 74.5333
1033 NYC83FAOElO 40.6500 76.7333
1034 NYC83FA091 40.7500 . 74.5000
1035 NYC83FA1OS 40.7333 73.4167
1036 NYC83FA121 41.3000 723167
1037 NYC83FA125 422167 74.0667
1036 NYC83FA141 41.3500 73.5333
1039 . NYC83FA144 43.7667 71.3833
1040 NYC83FA187 39.3667 75.0667
1041 NYC83FA192 42.2833 74.1000
1042 NYC83FA207 41.3333 75.7167
1043 NYC83FA253 42.0167 74.5167
1044 NYC83FA256 44.<4667 72.8833
1045 NYC83FFJ02 43.2000 77.9833
1046 NYC84FA024 42.8500 78.7167
1047 NYC84FA032A 41.0833 74.5833

APPENDIX 3. GENERAL AVIATION

Crash Crash
NTSBnumber Latitude Lonai1ude

1048 NYC84FA0328 41.0833 74.5833
1049 NYC84FA033 41.4500 79.8500
1050 NYC84FA039 . 40:0333 76.9833
1OS1 NYC84FA053 ·41.6167 73.6500
1OS2 NYC84FA074 41.3500 72.0333
1053 NYC84FAOOO 42.5833 70.9167
1054 NYC84FA107 43.3500 76.3633
1055 NYC84FA129 41.7667 72.5333
1056 NYC84FA137 42.3667 74.2500
1OS7 .NYC84FA143 42.4667 71.3333
1058 NYC84FA146 39.8333 79.6833
1059 NYC84FA157 40.7000 75.3333
1060 NYC84FA158 40.8167 72.8500
1061 NYC84FA189 44.2500 70.4167
1062 NYC84FA218 39.0000 77.0000
1063 NYC84FA224 40.9333 74.3167
1084 NYC84FA247 44.1667 74.1667
1065 NYC84FA295 41.0667 73.2167
1066 NYC84FA306 43.0000 71.0000
1067 NYC84FA307 41.5000 72.7500
1088 . NYC84FA310 42.7500 70.8000
1069 NYC84FA326 . 41.1167 78.7500
1070 NYC84FFAOS 42.4500 75.0167
1071 NYC84FGM01 41.8833 78.8333
1072 NYC84FHMOS 43.1667 77.8167
1073 NYC84FNC03 42.9500 70.8167
1074 NYC84MA270 40.0000 74.0000
1075 NYC85FA003 41.4667 74.5000
1076 NYC85FA014 41.6500 71.3500
1077 NYC85FA015 40.8667 79.8833
1078 NYC65FA029 39.0000 74.0000
1079 NYC85FA047 43.1167 77.fSfT
1080 NYC85FA059 39.3667 75.1833
1081 NYC85FA083 43.3000 73.0500
1082 NYC85FA098 40.7833 73.1000
1083 NYC85FA103 41.0000 77.0000
1084 NYC85FA201 40.5167 75.5500
1085 NYC85FA213 40.5667 73.9500
1086 NYC85FA219 43.1667 79.0333
1087 NYC85FA222 40.2833 77.1667
1088 NYC85FA240 40.3833 79.8667
1089 NYC85FA241 41.3333 74.5667
1090 NYC85FA245 39.8333 79.5667
1091 NYC65FFA01 44.2833 73.3667
1092 NYC85FFJ01 42.0833 76.1000
1093 NYC85FGM04 40.0000 78.7667
1094 NYC65FGMOS 40.8000 80.1667

A3·8

C'lIIh Crash
NTSBnumber LatitJde l

1095 NYC85FGT02 34.8833 77.0667
1096 NYC85FHA03 41.7000 76.0500
1097 NYC85FHOO2 <to.5667 74.7333
1098 NYC85FNA02 42.4667 71.5167
1099 NYC86FAOO1 40.2000 74.6000
1100 NYC86FA002 42.5333 74.4167
1101 NYC86FAOOB <to.S167 19.1500
1102 NYC86FA030 44.6667 68.8000
1103 NYC86FA037 41.5000 72.8167
1104 NYC86FA068 42.4667 72.5667
110S NYC86FA077 41.0000 74.7333
1106 NYC86FA112 41.9167 71.4833
1107 NYC86FA127 41.5500 73.8333
1108 NYC86FA135 39.8000 75.3500
1109 . NYC86FA138 42.3000 73.9833
1110 NYC86FA178 39.8667 78.8333
1111 NYC86FA201 44.2833 72.8667
1112 NYC86FA214 <to.oooo 74.5000
1113 NYC86FA218 41.2333 71.1167
1114 NYC86FA218 39.3500 74.0t500
1115 NYC86FA219 39.3687 76.6000
1116 NYC86FGM05 <to.0333 19.0000
1117 NYC86FNC02 44.7667 88.7667
1118 NYC86FNC07 42.7833 71.5167
1119 NYC86FNCoe 43.1667 71.3333
1120 NYC86MA148 42.1167 71.7167
1121 NYC87DHM02 41.9833 73.8333
1122 . NYC87DNC05 45.3667 69.3833
1123 NYC87DNC12 42.0000 73.0000
1124 NYC87FAOOB 42.1667 72.6833
1125 NYC87FA021 42.2000 19.5000
1126 NYC87FA023 35.9167 84.6833
1127 NYC87FA045 <to.2667 77.2500
1128 NYC87FA095 40.7833 78.0000
1129 NYC87FA119 40.7667 n.8JjJj7
1130 NYC87FA127 39.9167 76.8JjJj7
1131 NYC87MA024 40.7667 74.0000
1132 NYC88DGT01 40.6667 77.8333
1133 NYC88FA051 42.5CXX) . 76.3833
1134 SEA83FA037 45.5333 122.5667
1135 SEA83FA038 45.8333 121.5833
1136 SEA83FA045 47.9167 116.7500
1137 SEA83FAQ72 48.2333 122.4333
1138 SEA83FA087 48.0167 122.9500
1139 SEA83FA093 47.4833 122.2167
1140 SEA83FA118 45.2333 121.7333
1141 SEA83FA188 43.2667 123.1667
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Crash Crash
NTSBnumber l8t1tude lonaitude

1142 SEA83FA178 48.0667 122.0167
1143 SEA83FA204 48.7167 122.8333
1144 SEA84FA058 45.5333 123.0500
1145 SEA84FA063 43.7167 116.6667
1146 SEA84FA068 45.8667 121.6667
1147 SEA84FA078 44.9500 117.8000
1148 SEA84FA088 43.0833 122.1167
1149 SEA84FA090 39.0167 119.7167
1150 SEA84FA101 48.6833 122.8167
1151 SEA84FA102 40.1667 118.4500
1152 SEA84FA111 45.5167 122.7500
1153 SEA84FA135 48.1833 123.9833
1154 SEA84FA158 35.9687 115.1167
1155 SEA84FA164 47.4833 122.7500
1156 SEA84FA173 46.4667 122.9167
1157 SEA84FA175 40.8167 115.7833
1158 SEA84FA178 35.9333 115.1500
1159 SEA84FA196 48.7167 118.2833
1160 SEA84FA215B 45.6333 121.2167

··1161 SEA84FA217 44.7667 115.0833
1182 SEA84FA223 45.6333 122.0000
1183 SEA84FYK01 43.9167 123.0000
1184 SEA85FAOO1 39.3667 117.1187
1165 SEA85FA018 47.0500 123.7500
1166 SEA85FA035 39.0500 119.6667
1167 SEA85FA036 40.0000 117.0000
1168 SEA85FA043 47.3333· 122.1000
1169 SEA85FA050 42.5333 122.9000
1170 SEA85FA051 39.0000 119.0000
1171 SEA85FA058 42.3833 122.8667
11n SEA85FA065 39.7833 114.3667
1173 SEA85FAD84 45.3667 123.3500
1174 SEA85FA100 42.8833 114.9167
1175 SEA85FA103 ·47.5333 122.3000
1178 SEA85FA113 43.1167 . 116.8833
11n SEA85FA121 48.0500 122.9500
1178 SEA85FA122 47.0000 117.0000
1179 SEA85FA156 48.3000 122.5000
1180 SEA85FA182 43.9333 115.7500
1181 SEA85FA181 43.8667 114.7167
1182 SEA85FA203 43.3167 114.3167
1183 SEA85FA208 47.3667 120.2333
1164 SEA85FA211 44.0167 116.4833
1185 SEA85FA225 48.5167 114.6333
1186 SEA85lA054 42.4633 122.8167
1187 SEA85LA095 <40.4633 115.5000
1188 SEA86FAOO.c 42.2500 113.8667
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Cra'" Crash
NTSBnwnber "'titude Lonaitude

1189 SEA86FA034 46.3000 123.9333
1190 SEA86FA039 44.2000 123.<4000
1191 SEA86FA046 38.9187 120.0000
1192 SEA86FA047 39.<4833 119.7667
1193 SEA86FA052 47.3167 122.0500
1194 SEA86FA054 47.4833 122.2167
1195 SEA86FA066 44.7500 120.6000
1196 SEA86FA071 46.8667 122.9500
1197 SEA86FA073 .....9687 123.9167
1198 SEA86FA075 46.3833 122.5000
1199 SEA86FAtS2A 47.7333 122.2667
1200 SEA86FAtS2B 47.7333 122.2667
1201 SEA86FA096 47.4000 120.1000
1202 SEA86FA098 43.0000 112.2833
1203 SEA86FA121A 47.7833 118.3000
1204 SEA86FA121B 47.7833 118.3000
1205 SEA86FA126 .....2167 122.3167
1206 SEA86FA137 47.3333 120.5667
1207 SEA86FA1.... 47.8000 117:2833
1208 SEA86FA145 38.8333 116.6000
1209 SEA86FA155 45.2187 122.5833
1210 SEA86FA165 46.3000 119.3000
1211 SEA86FA215 42.6833 118.5667
1212 SEA86FA218 48.6000 123.1333
1213 SEA86FA225 37.0667 114.0833
1214 SEA86FA232 .....3187 118.8500
1215 SEA86FA233 47.4500 115.7000
1216 . SEA86FA245 47.0667 122.0500
1217 SEA86lA122 .....3000 116.0667
1218 SEA87FA014 48.0000 122.9167
1219 SEA87FA031 48.7187 118.6500
1220 SEA87FA051 45.7333 122.7500
1221 SEA87FA098 36.2333 115.1500
1222 SEA87FA100A 47.1667 118.4167
1223 SEA87FA102 40.1500 117.<4333
1224 SEA87FA141 39.2500 119.9833
1225 SEA87FA145 47.0000 115.0000
1226 SEA87FA149 42.0833 122.8000
1227 SEA87FA152 36.2000 115.5833
1228 SEA87FA178 47.9000 120.1000
1229 SEA87FA185 45.4667 123.9333
1230 SEA87FA190 43.5000 114.2667
1231 SEA87LA048 39.4187 118.7667
1232 SEA87LA142 42.0667 122.6000
1233 SEA87MA018 36.0667 115.0667
1234 SEA87MA035 36.5000 115.2500
1235 SEA87MA192 42.4833 114.<4667

A3-9

Cra'" Crash
NTSBnAmber l8titude Lonaitude

1236 SEA88FA012 48.5500 117.2167
1237 SEA88FA021 48.0167 122.9167
1238 SEA88FA023 45.5333 122.9500
1239 SEA88FA024 .....6167 116.8167
1240 SEA88FA031 39:1167 123.0167
1241 SEA88FA034 .....9167 122.4833
1242 SEA88FA039 .....1333 112.0833
1243 SEA88FA069 42.6833 111.3167
12.... SEA88FA083 36.0000 115.0000
1245 SEA88FA095 47.0500 124.1333
1246 . SEA88FA120 47.7500 121.1000
1247 SEA88FA122 45.3167 115.0333
1248 SEA88FA178 47.8167 120.3167
1249 .. SEA881.A09<4 39.8833 119;5167
1250 SEA89FAOO1 <48.8500 122.5833
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4. MILITARY AVIATION

4.1 INTRODUCTION

7/31/964-14. MILITARY AVIATION

Section 4.4 includes a summary of some of the appropriate characteristics of military aircraft which are
necessary for the structural analyses.

For the ACRAM Standard [Ref. 4.1], military aviation is defined as the broad categorization of aviation
activities performed by military personnel in fulfillment of their official duties. Such activities include
passenger and cargo transport, in-flight refueling, flight training, etc. Activities associated with military
operations areas (MOA) and training ranges, such as air combat training, low level navigation, personnel
and stores drops, are not included. However, cruise phase of flight between an originating airfield and the
MOAs, as well as trainingassoci~ted with takeoff and landing at an airfield, Including touch and go's;
simulated emergency landings, e.g., no flap, flameout; and missed approachlgo-arounds, are Included.

To quantify the risk of a military aircraft crashing Into a facility ills necessary to estimate the number of
military flights in the vicinity of the facility, the frequency of military aircraft crashes and the probability that
the aircraft crashes Into the facility. The latter requires knowledge about the location of aircraft crashes,
given an incident leading to a crash, as well as some crash kinematics, e.g., glide or impact angle,
heading angle, and skid distance.

To estimate military aircraft crash frequencies. relevant crash and flight information was solicited from the
U.S. Air Force. Army and Navy safety agencies. Useable information for fixed wing and rotary wing
(helicopter) aircraft were received from the Air Force. The Army provided data on Army helicopters. Data
received from the Navy was judged to be of limited value for this application. and is not included in the
estimates presented here. Analysis of available crash data and the resulting estimates of military aircraft
crash frequencies are presented in Section 4.2.

Crash kinematic and crash location data were derived by reviewing Air Force aircraft mishap reports from
1976 to 1993. A database of aircraft crash data was developed as part of the DNA supported W78!W87
Minuteman III Weapon System Safety Assessment (WSSA) [Ref. 4.2]. That formed the basis for
developing crash kinematics and crash location probability distributions. Data analysis and distributions
are summarized in Section 4.3.



4.2 MILITARY AVIATION CRASH FREQUENCIES

Large aircraft: bomber and cargo aircraft such as the B-1, B-2, B-52, C-5, C-9, KC-10, C-21 , C
130, KC-135 and 0.141

Small aircraft: attack, fighter and trainer aircraft such as the A-7, A-10, A-37, F-4, F-5, F-15, F-16.
F-106, F-"', F-117, T-33, T-37, T-38, T-39 and T-41

Helicopters: H-1, H-3. H-53 and H-60

Development of estimates of aircraft crash frequencies is based on an analysis of aircraft crash and flight
data supplied by Air Force and Army safety agencies (Ref. 4.3-4.6] and the database of Air Force
mishaps developed for the DNA supported Minuteman III WSSA [Ref. 4.2].

For the ACRAM Standard, the flight phases of interest for military aviation are
Takeoffs at airfields in the vicinity of the facility of interest
Landings at airfields in the vicinity of the facility of interest
Overflights, during the cruise phase of flight, in the vicinity of the facility of interest

Analysis of the military crash data required the identification of the phase of flight in which the crash
occurred as well as screening of crashes to delete those not applicable to crashes into structures, e.g.,
crashes involving taxiing and/or parked aircraft. This required a review of the individual accident
reports/summaries to assign each accident to the proper phase and, occasionally, involved judgments in
the applicability of an accident. Thus, there is some uncertainty in the estimates of crash frequencies in
addition to inherent ·statistical" variation due to the limited amount of historical data. Although recognized.
this uncertainty is neither quantified nor included in the provided estimates of crash frequencies. Rather,
the estimates provided are considered plausible point estimates of the appropriate frequencies.

Two analyses were considered in developing estimates for crash frequencies. One analysis is based on a
review of the brief summaries of mishaps as provided by the Air Force/Army safety agencies. This
approach is discussed and the resulting estimates of crash frequencies are presented in Section 4.2.2.
The second analysis is based on the Air Force mishap database developed for the Minuteman III WSSA.
This analysis and the resulting estimates are discussed in Section 4.2.3.

This Standard Is expected to be applicable to facilities off an airfield and not in the immediate vicinity of a
runway. Therefore, military takeoff and landing crashes were identified as "on runway" (i.e., crashes in
which the initial impact occurred on the runway and the rolling/skidding aircraft departed the runway or
remained on the runway) or "off runway" (i.e., the initial impact occurred off the runway). Although the off
runway crashes include some that occurred on an airfield, the off runway crash frequency estimated from
the historical data is considered a reasonable conservative estimate applicable for this Standard.

For military aviation the cruise phase of flight involved a number of different types of operations in addition
to "normal" flight from one base to another. A significant part of the cruise portion of flight, particularly for
military attaCk, fighter and trainer aircraft, Involved maneuvers. Since this type of activity is not expected
to affect facilities covered by this Standard,accidents occurring during maneuvers, air shows, and other
special operations were not included in developing the estimated inflight crash frequencies. Deleting
those accidents from consideration required that the mileage flown, which is the denominator of crash
frequencies, be adjusted. Since the available military flight information is in flight hours. considerable
judgment was involved in developing estimates of the number of miles flown during "normal" flight. Again.
this needs to be recognized in using the provided estimates of crash frequencies.

Ideally, estimates of crash frequencies can be developed for each type of military aircraft. This was the
goal in the second analysis (Section 4.2.3). Due to limited data and the reasonable expectation that actual
frequencies are comparable for some subsets of aircraft, estimated crash frequencies are provided per
aircraft type or group of types. The philosophy of this Standard is to use three subcategories of military
aircraft:
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Estimates of crash frequencies are provided for each SUbcategory as well as for all military aircraft. These
combined estimates are based on a weighted average of the individual frequencies, weighted by the
respective normalized number of takeoffsllandings and number of miles flown during "nonnal" flight.
Application of the combined frequencies is appropriate only when (1) the distribution, among the different
types of aircraft (e.g., T-38, F-16, 8-52, ...), of the number of takeoffsllandings at the airfield of interest
and (2) the distribution, among aircraft types, of the enroute overflights in the vicinity of the facility of
interest are comparable to the distributions in the historical data. If operations at a given location are
much different than the overall distribution in the historical data, alternative estimates of crash
frequencies, based on the appropriate mix of aircraft at the location, should be considered.
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4.2.1 ESTIMATES OF CRASH FREQUENCIES BASED ON AN ANALYSIS OF IMPACT ACCIDENTS

Air Force mishap data solicited from the Air Force Safety Agency [Ref. 4.3-4.5] provides one basis for
estimating crash frequencies for military aviation. Air Force classification of mishaps is based on the
economic costs of damage to the aircraft and personnel costs and are defined as follows:

Aight Mishap - A mishap involving an Air Force aircraft when intent for flight exists.

Flight Related - When there is a mishap with little or no damage to the aircraft, the incident does
not affect the mishap rate.

One set of data provided by the AFSA is based on the lifetime mishap history, up to the early 1994 time
frame, of a large number of Air Force aircraft. A total of 5171 Class A, 2450 Class B, and 3598 Destroyed
mishaps are included in this data set. A summary of these mishaps, by aircraft type, is given in Table 4.1.
Related flight information included in the table is the total flight hours for each type of aircraft. Also
included in the table are estimates of mishap rates, given as rates per 100,000 flight hours.

The various aircraft types were grouped by the three subcategories of military aviation, small aircraft,
large aircraft, and helicopter.The mishap data for the three subcategories are summarized in Tables 4.2
to 4.4. Again, estimates of mishap rates are per 100,000 flight hours. Since T-33 aircraft have been out of
the Air Force inventory for some time, mishap rates for small aircraft are estimated excluding the T·33
data as well.
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Class B-

Destroyed -

Class C-

A mishap in which the resulting total cost of property damage, injury and ilness is
$1,000,000 or greater; or an Air Force aircraft is destroyed; or a fatality occurs.

A mishap in which the resulting total cost of property damage, injury and illness is
$200,000 or more, but less than $1,000,000.

A mishap in which the resulting total cost of property damage is $10,000 or more,
but less than $200,000 or injury or OcaJpational illness resulted in a lost workday
case involving days away from work.

Destroyed means uneconomical to repair, defined by the number of man-hours
estimated as needed to repair the aircraft. Repair time varies depending on the
type of aircraft.

Mishap Rates - Rates are computed on basis of the number of mishaps per 100,000 flying hours.

Class A-

4. MILITARY AVIATION

The mishaps recorded in Tables 4.1 to 4.4 include a large number of mishaps not applicable to crashes
into off airfield facilities, e.g., nonimpact mishaps, on airfield crashes, etc. Therefore, the mishap rates
provided in these tables may be over estimates of crash rates into off airfield structures. In addition,
takeoff and landing incidents are likely to be significant contributors to crashes into structures; thus, it is
appropriate to develop crash rates per takeoff and landing. To do this it is necessary to have a more
detailed description of the mishap.

A second set of data provided by the AFSA included summary information for mishaps in the 1979-1993
time period. Useable information was derived from 1426 mishaps. To develop crash frequency estimates,
the 1426 mishaps were classified either as impact or non-impact mishaps. Impact mishaps included
accidents involving ground, runway, water, midair, terrain, vehicle, and bUilding impact. Non-impact
mishaps included incidents involving foreign objects, birds, etc., and parked aircraft fires and other such
incidents. Non-impact mishaps are conSidered not applicable. There were 1093 impact mishaps. Those
mishaps included aU classes of damage to the crashing aircraft. The mishaps were partitioned by aircraft
·size· (large, small and helicopter) and by flight phase (takeoff, landing and inflight). Takeoff and landing
were further partitioned into ·on runway" and ·off runway" mishaps. In-flight mishaps were partitioned into
·normal" and "special", i.e., low altitude and maneuvering operation mishaps. Agraphical description of
the classification of the mishaps is shown in Figure 4.1. For this analysis, takeoff includes takeoff roll,
abort/discontinue, and initial climb portions of a flight; landing includes the pattern, final approach, flare



and rollout portions; normal in-flight includes climb to cruise, cruise between an origif)ating airfield and an
operations area, if applicable, and cruise descent portions; and special In-flight incJudes low level and
maneuvering operations in restricted airspace. .

The nurmer of impacting mishaps for each subcategory of aircraft and flight phase, appropriate flight
information and the resulting estimates of crash frequencies are summarized in Table 4.5.

Crash frequencies for takeoffs and landings are per takeoffllanding. Crash frequencies for "norma'"
inflight operation, are "per miJe." The estimated mileage derived to estimate inflight rates is based on an
analysis of the expected number of miles flown during -normar flight. This anatysis attempted to account
for the time in the takeoff and landing phases of flight as well as the time In maneuvers and other special
operations. This required a considerable amount of judgment by the analyst.

For some facilities, particularly hardened structures, a more appropriate estimate of a crash frequency
may be one based on only considering impact mishaps in which the crashing aircraft was destroyed. Of
the 1093 impact mishaps, a crashing aircraft was cl8$sified as "destroyed" in 819 mishaps. These impact
destroyed mishaps were partitioned in the same way as il'11>act mishaps as shown in Figure 4.1. A
summary of this data and the resulting estimates of crash frequencies are given in Table 4.6.

Basic mishap data, flight information and partitioning of mishaps by aircraft subcategory and flight phase
were developed by T. Lin at Sandia National Laboratory (Ref. 4.6]. Development of estimated miles flown
during -nonnal" Inflight operations is based on an analysis of aircraft operations by Logicon RDA IRef.
4.7].
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4.2.2 ESTIMATES OF CRASH FREQUENCIES BASED ON AN ANALYSIS OF THE MISHAP
DATABASE DEVELOPED FOR THE MINUTEMAN 11\ WSSA

The basic crash data and flight information were developed by M. Fuentes at Sandia National
Laboratories [Ref. 4.6}. The estimated miles used for estimating crash frequencies during the inflight
phase of flight is based on analysis of military aircraft operations by Logicon RDA.

Another source of mishap information is the mishap database developed for the DNA-supported
Minuteman 11\ WSSA [Ref. 4.2]. This database was developed from data extracted from individual mishap
reports, also available trom the AFSA. Its primary use was as a resource for crash location and crash
kinematic information, but It is also useful as a basis for estimating crash frequencies. Development of
crash frequency estimates using this database is based on identifying mishaps involving a "crash" which
is defined as "An aircraft mishap associated with flight that prevents the aircraft from coming to a full stop
landing on its gear." In addition, for this analysis, flight phases are defined as:

Takeoff: The phase of flight from the application of takeoff power on the runway to the point
where the aircraft altitude Is not affected by Its proximity from the departure runway.

Landing: The phase of flight from the point where the aircraft altitude Is affected by its proximity
from the approach runway to its departure from the runway under a controlled taxi.

In-flight: The phase of flight where the aircraft altitude is not affected by Its proximity to the
runway.

A summary of the crash data, estimated crash frequencies and applicable flight information for individual
aircraft types and groups of aircraft types, as well as for the three SUbcategories of aircraft, is presented in
Tables 4.7 and 4.8.
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Aircraft Class A Class A Class B Class B Destroyed Destroyed Fllaht
Model Number Rate Number Rate Number Rate Hours

A-7 101 5.71 24 1.36 102 5.n 1 768,958
A-10 79 2.62 44 1.46 78 2.58 3,020,198
A-37 36 4.92 6 0.82 32 4.38 730,9n
B-1 10 5.25 8 4.20 4 2.10 190,551
B-2 0 0.00 0 0.00 0 0.00 663
B-52 94 1.28 162 2.20 74 1.00 7,363,422
C-5 15 1.04 34 2.37 4 0.28 1.436,120
C·9 2 0.30 1 0.15 1 0.15 657,344
C-10 2 0.42 5 1.06 0 0.00 473,334
C-12 2 0.58 0 0.00 1 0.29 346,438
C-21 1 0.20 0 0.00 1 0.20 500,859
C·130 138 1.03 139 1.03 79 0.59 13,449,405
C-135 n 0.73 115 1.09 63 0.59 10,596,663
C·141 32 0.33 28 0.29 14 0.14 9,715,118
F-4/RF-4 593 5.75 387 3.76 516 5.01 10,304.926
F-4 468 5.80 308 3.82 411 5.09 8,066,975
F·5 39 8.82 16 3.62 40 9.05 442,176
RF-4C 125 5.59 79 3.53 105 4.69 2,237,767
F-15 83 2.74 127 4.19 80 2.64 3,031,730
F-16 201 5.06 24 0.60 191 4.81 3,971,946
F-106 151 9.35 61 3.78 118 7.31 1,614,846
F·111 113 6.23 94 5.18 94 5.18 1,814,333
F-117 1 2.01 2 4".03 1 2.01 49,640
T-33 2,351 13.67 589 3.43 1,189 6.92 17,193,534
T-37 131 1.15 31 0.27 129 1.13 11439.050
T-38 183 1.57 90 o.n 180 1.54 11,664.996
T-39 29 1.10 21 0.80 12 0.45 2,641,197
T-41 7 1.16 5 0.83 3 0.50 602,788
H-1 48 3.35 14 0.98 34 2.37 1,434.316
H-3 31 4.29 20 2.n 21 2.91 722,328
H-53 24 6.69 15 4.18 18 5.01 359,002
H-60 4 3.74 1 0.93 3 2.80 107,083

Totals: 5.171 4.04 2,450 1.91 3,598 2.81 127,948,683

4. MILITARY AVIATION

Table 4.1
Summary of U.S. Air Force Crash Mishap History

(Mishap Rates, per 100000 Flight Hours)
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-T·33 excluded from crash rate calculation due to Its withdrawal from active service.

Table 4.2
SUmmary of Small (Hlgh-Perfonnal1C8) Aircraft Mishap History

(Mishap Rites, per 100000 Flight Hours)

7/25/964-9

Aircraft Class A Class A Class B Class B Destroyed Destroyed Fllaht
Model Number Rate NUmber Rate Number Rate Hours

A·7 101 5.71 24 1.36 102 s.n 1,768,958
A·10 79 2.62 44 1.46 78 2.58 3,020,198
A·37 36 4.92 6 0.82 32 4.38 730,9n
F-4IRF-4 593 5.75 387 3.76 516 5.01 10,304,926
F-4 468 5.80 308 3.82 411 5.09 8,066975
F·5 39 8.82 16 3.62 40 9.05 442,176
RF-4C 125 5.59 79 3.53 105 4.69 2,237,767
F·15 83 2.74 127 4.19 80 2.64 3,031,730
F·16 201 5.06 24 0.60 191 4.81 3,971946
F·106 151 9.35 61 3.78 118 7.31 1614,846
F·111 113 6.23 94 5.18 94 5.18 1,814,333
F·117 1 2.01 2 4.03 1 2.01 49,640
T·33 2,351 13.67 589 3.43 1,189 6.92 17,193,534
T-37 131 1.15 31 0,27 129 1.13 11,439,050
T·38 183 1.57 90 o.n 180 1.54 11,664,996
T·39 29 1.10 21 0.80 12 0.45 2,641,197
T-41 7 1.16 5 0.83 3 0.50 602,788

Totals: 4,691 5.82 1,908 2.37 3,281 4.07 80,596,037

Calculation of crash rate without T·33-
Totals: 2,340 3.69 1,319 2.08 2.092 3.30 63,402,503
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Table 4.3
Summary of Large (Bomber and Cargo) Aircraft Mishap History

(Mishap Rates, per 100000 Flight Hours)

Aircraft Class A Class A Class B Class B Destroyed DestrOYed Fliaht
Model Number Rate Number Rate Number Rate Hours

H-1 48 3.35 14 0.98 34 2.37 1,434,316
H-3 31 4.29 20 2.n 21 2.91 722,328
H-53 24 6.69 15 4.18 18 5.01 359,002

H·60 4 3.74 1 0.93 3 2.80 107,083

Totals: 107 4.08 50 1.91 76 2.90 2,622,729

Aircraft Class A Class A Class B Class B Destroyed Destroyed Fliaht

Model Number Rate Number Rate Number Rate Hours

B-1 10 5.25 8 4.20 4 2.10 190,551

B-2 0 0.00 0 0.00 0 0.00 663

B-52 94 1.28 162 2.20 74 1.00 7363,422

C·5 15 1.04 34 2.37 4 0.28 1436,120

C·9 2 0.30 1 0.15 1 0.15 657,344
C-21 1 0.20 0 0.00 1 0.20 500859
C-130 138 1.03 139 1.03 79 0.59 13449,405
C-135 n 0.73 115 1.09 63 0.59 10,596,663
C-141 32 0.33 28 0.29 14 0.14 9,715,118

Totals: 369 0.84 487 1.11 240 0.55 43,910,145

7/25/964-10

Table 4.4
Summary of Helicopter Aircraft Mishap History

(Mishap Rates, per 100000 Flight Hours)
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Table 4.5
Mishaps and estimates of Crash Frequencies Based on Impact Mishaps,

Disregarding Damage Condition of the Crashing Aircraft

TAKEOFF LANDING NORMAL IN-FlIGHT SPECIAL OPERATIONS
Aircraft Number Number of Mlshal)ll Crash RateITakeoff Number of Mishap! Crash Rat8lLandlng FlIght Estimated No. of Crashesl Estimated No. of Crashesl

SUbcateaOl"f Operations OnRW OffRW OnRW OffRW OnRW OffRW OnRW OffRW Hours Miles Mishaos Mile Miles MishapS MIle

large 15,337472 11 12 7.17E.Q7 7.82E.Q7 27 19 1.76E.Q6 1.24E.Q6 19,435,867 4.50E+09 28 6.22E-09 4.50E+09 55 1.22E-08

Small 41,245,806 22 56 .·5.33E.Q7 1.36E.Q6 86 68 2.09E.Q6 1.65E.Q6 29,591,424 6.40E+09 159 2.48E-08 7.10E+09 466 6.56E-08

HeRcopter 2,933,967 0 1 <3.4E·7 3.41E.Q7 9 5 3.07E.Q6 1.70E.Q6 1,209,057 7.00E+07 17 2.43E.Q7 7.70E+07 18 2.34E.Q7

All MIlitary 59,517,245 33 69 5.54E.Q7 1.16E.Q6 122 92 2.05E.Q6 1.55E.Q6 50,236,348 1.10E+10 204 t.86E-08 1.17E+10 539 4.62E.Q8

Table 4.6
Mlsha.. and eetlm8t.. of Crash Frequencies Bued on Impact Mlsha..

In Which the Crashing Aircraft Was Destroyed
... ....

TAKEOFF LANDING NORMAL IN-FUGKT SPECIAL OPERATIONS
AIrcraft Number Number of MlshaD! Crash RateITakeoff Number of Mishap! Crash Rat8lLandlng Flight Estimated No. of Crashesl Estimated No. of Crashesl

Subcategory Operations OnRW OffRW OnRW OffRW OnRW OffRW OnRW OffRW Hours Miles MlshaDs MIle MIles MishapS Mile

large 15,337,472 3 12 1.96E.Q7 7.82E.Q7 7 19 4.56E.Q7 1.24E.Q6 19,435,867 4.50E+09 20 4.44E-09 4.50E+09 47 1.04E-08

Small 41,245,806 9 55 2.18E-07 1.33E-06 21 60 5.09E.Q7 1.45E-OS 29,591,424 6.40E+09 132 2.ose-08 7.10E+09 395 5.56E-08

Helicopter 2,933,967 0 o <3.4E-7 <3.4E-7 2 5 6.82E-07 1.70E.Q6 1,209,057 7.00E+07 12 1.71E.Q7 7.70E.07 11 1.43E.Q7

AI Military 59,517,245 12 67 2.02E.Q7 1.13E.Q6 30 84 5.04E.Q7 1.41E.Q6 50,236,348 1.10E+10 164 1.49E-08 1.17E.10 453 3.88E.Q8



Tab184.7
Crash Data and Estimates of Crash Frequencies Based on the Minuteman III Mishap Databas.

TAKEOFF LANDING

Number of Number of Crashe Crash RatelTakeoff Number of Orashe Crash RateJl.anclna.
landings OnRW OffRW OnRW OffRW OnRW OffRW OnRW OffRW

Bombers (Bs) 81 852,857 1,072,000 3 2 2.80E-06 1.87E.06 2 6 .1.87E.06 5.60E-06

C130 6.341.000 1 2 1.58E-07 3.15E-07 8 8 1.26E-06 1.26E-06

lArge KC135 3512.000 3 <4 8.54E-07 1.1<4E-06 5 8 U2E-06 2.28E-06

Cargo (Cs) Other Lame Ca 4.932,000 0 2 < 2.0 E-7 4.06E-07 11 5 2.23E.06 1.01E-06

SmallCa 1,628,000 0 0 < 6.1 E·7 <6.1 E-7 2 1 1.23E.06 6.14E-07

AI Cargo 16.413,000 4 8 2...4E-07 4.87E-07 26 22 1.58E-06 1.34E-06
AlLarae (Ba, Ca) 17,485,000 7 10 ''.OOE-07 5.72E-07 28 28 1.60E-06 1.60E-06

A7 940.000 2 9 2.13E-06 9.57E-06 12 5 1.28E.o5 5.32E-06

Single F16 2818,000 2 16 7.10E-07 5.68E-06 24 34 8.52E-06 121E.oS

Engine AlSI ...L 3758.000 4 25 1.06E-06 6.65E-06 36 39 9.58E-06 1.04E.05

AIIack(As) A10 1,738.000 0 2 <5.8 E-7 1.15E.06 9 10 5.18E-06 5.75E-06

F" 4"62.000 7 21 1.57E-06 4.71E-06 .., 2.. 9.19E-06 5.38E-06

F1ghlers (Fs) MultIple F15 2235.000 1 5 .....7E-07 2.24E.06 17 7 7.61E-06 3;,3E-06

Engine F111. F8111 891,000 1 5 1.12E-06 5.61E-06 8 14 8.98E-06 1.57E.05

Smell AI Multi'·· 9326.000 9 33 9.65E.o7 3.54E.06 75 55 .e.04E.06 5.90E-06

OtherAs Fa 1.677.000 5 12 2.98E-06 7.16E-06 23 26 1.37E.os 1.55E.05

AlAs Fa 14761.000 18 70 1.22E-06 ".74E-06 134 120 9.08E-06 8.13E-06

Subsonic: T37 14147.000 1 4 7.07E-08 2.83E.o7 2 6 U1E.o7 4.24E.o7

Trainers (Ta) SUD8nIOnlC: T38 15.118.000 6 9 3.97E-07 5.95E.o7 17 20 1.12E-06 1.32E-06

OtherTa 2.896.000 3 3 1.04E-06 1.04E-06 .. 8 1.38E-06 2.76E.Q6

AlTa 32.161,000 10 16 3.11E.o7 4.97E.o7 23 34 7.15E.o7 1.06E.Q6

AM Smal (As. Fa. Ta) 46.922.000 28 86 5.97E.o7 1.83E-06 157 154 3.35E-06 3.28E-06

Helleopter I 3.507.000 2 3 5.70E-07 8.55E.o7 2 10 5.70E.o7 2.85E-06

AI Military Aln:Nft I 67,914.000 37 99 5.45E.o7 1.46E-06 187 192 2.75E-06 2.83E-06
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Tsble4.8
C....h Oats and Estimates of Crash Frequencies Based on the Minuteman III Mishap Dateba..

Nonna' Flight Specfal ()oenItlons

Number FIl(Ilt Esllmal8d No. of Crash Rate Estimated No. of Crash Rate
of Sorties Hours Miles Crashes Mile Miles Crashea MIle

Bombers (Ba) B1.852,857 343,000 2,1n,OOO 5.00E+08 2 4.00E-09 5.00E+08 6 1.2O£..oe
C130 2669000 6,343000 1.50E+09 4 2.67E-09 1.50E+09 10 6.67E-09

Large KC135 1123,000 4,728000 1.10E+09 1 9.09E-10 1.10E+09 o <9.09E-10
Cargo (Cal Other Larae Ca 2,333,000 7,738,000 l.80E+09 2 1.11E-09 1.80E+09 1 5.56E-10

SmallCs 821000 1,535,000 3.50E+08 1 2.86E-09 3.50E+08 1 2.86E-09
All Carao 6,946,000 20,344,000 4.75E+09 8 1.68E-09 4.75E+09 12 2.53E-09
AU Large (Bs, Ca) 7,289,000 22,521,000 5.25E+09 10 1.90E-09 5.25E+09 18 3.43E-09

A7 925000 1387000 2.40E+08 9 3.75E-08 2.60E+08 43 1.65E-07
Single F16 2,675000 3,730,000 8.3OE...08 32 3.86E-08 9.3OE+08 104 1.12E-07
Enalne AlSL .... 3,600000 5117,000 1.07E+09 41 3.83E-08 1.19E+09 147 1.24E-07

Alfadc (Aa) A10 1.740000 2962.000 5.10E+08 16 3.14E·08 5.60E+08 47 8.39E-o&
F4 3882000 5162000 1.20E+09 20 1.67E-08 1.3OE+09 139 1.07E-07

Fighters (Fa) MultIple F15 2082000 2864000 6.40E...08 4 6.25E-09 7.1OE+08 60 8.45E..oe
Engine FU1 FB111 658,000 1648,000 3.70E+08 9 2.43E-08 4.10E+08 40 9.76E-o&

Small AI MuIIIde-enaine 8,362.000 12,636,000 2.72E+09 49 1.80E-08 2.98E+09 286 9.60E-o&
Other As Fs 1.530.000 2.079,000 4.50E+08 12 2.67E-08 5.00E...09 73 1.46E..oe
AlAs, Fs 13492000 19832.000 4.24E+09 102 2.41E·08 9.17E+09 506 5.52E-o&

SOOsonIc: 137 4154 000 5212000 7.00E+08 4 5.71E-09 7.80E+08 11 1,41E-o&

Trainers (Ts) SUoersonlc: T38 5.109000 6.038,000 1.2OE...09 11 9.17E-09 1.4OE...09 27 1.93E..oe
,--, ...,- OtherTs 1347000 2;254.000 3.90E+08 3 7.69E-09 4.30E+08 7 1.63E..oe

AlTa 10.610,000 13,504.000 2.29E+09 18 7.86E-09 2.61E+09 45 1.72E-o&
AI SmaiIAs. Fa. Ta' 24,102,000 33,336.000 6.53E+09 120 1.84E-OB 1.18E+10 551 4.68E-o&

Hellc:opter 1,028,000 1,449.000 8.30E+07 17 2.05E-Q7 9.30E+07 9 9.68E-o&

All Miliary Aircraft I 32,419.000 57,306.000 1.19E+10 147 1.24E-08 1.71E+10 578 3.38E·08



4.3 MILITARY AVIATION CRASH PARAMETER DISTRIBUTIONS

In addition to an assessment of crash frequencies and level of activity (i.e., numbers of flights), an
analysis of the effects of a crashing aircraft on the safety of a facility requires a description of crash
conditions, given a crash. Relevant crash parameters include crash locations as well as crash kinematics,
e.g., crash velocity. impact angle, etc. Since crash locations and crash kinematics vary between crashes.
these variables are considered stochastic (random) variables. Descriptions of the crash conditions are
based on developing probability distributions for each of the crash parameters. The specific crash
parameters considered relevant for this Standard are

1. crash location
2. impact angle of the crashing aircraft
3. air speed and horizontal velocity of the crashing aircraft
4. skid distance of the aircraft. given a crash.

The data used to develop probability distributions for the crash parameters was extracted from the crash
information In the database developed for the Minuteman III WSSA [Ref. 4.2). The data in the database
was derived from Air Force mishap reports covering the 1976-1993 time period. Quantification of the
crash parameters from the mishap descriptions in the reports often required considerable judgment. In
addition, information about some crash parameters is very limited. Thus, there is considerable uncertainty
associated with the probability distributions derived from the available data. Following the philosophy
stated earlier, this uncertainty is not built into the distributions provided, rather the distributions provided
are considered plausible estimates of reality.

A variety of statistical techniques were used to analyze the data and develop the probability distributions.
Both parametric and non-parametric methods were used. The choice of the final distribution selected as
the estimated distribution was primarily based on analyst judgment although some statistical tests of
-goodness of fit- were applied. The 2-dimensional crash locations are correlated. Because of the scarcity
of data, a non-parametric bivariate kernel estimation technique [Ref. 4.8] was used to develop the crash
location density function. The same technique was used to develop the joint distributions of impact angle
and crash velocity, and horizontal velocity and skid distance, which were also considered correlated. For
the distribution of heading angle and the marginal distributions of impact angle, crash velocity and skid
distance, a parametric fit to the data was attempted. Initially, a computer code, Best Fit [Ref. 4.9], was
used to select an appropriate family of probability distributions. Then. either (1) the distributional
parameter values provided by the program were used; or (2) if applicable, when truncated distributions
are appropriate. maximum likelihood estimates of the distributional parameters, were developed.

Distributions were developed for the following classes of military aircraft types and flight phases:

Large aircraft, takeoff
Large aircraft, tanding
Small aircraft, takeoff
Small aircraft. tanding

Analysis of helicopter crash parameter data, derived from Air Force and Army mishap reports, is in
progress.

section 4.3.1 provides a summary of crash location analysis and probability distributions. The analysis
and distributions for impact angle and the cotangent of the impact angle are discussed in Section 4.3.2.
The air speed and horizontal velocity of the crashing aircraft is covered in Section 4.3.3. The marginal
distribution of skid distance is the topic of Section 4.3.4.
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4.3.1 CRASH LOCATION DISTRIBUTIONS

Before describing the probability distributions of crash locations, it is necessary to specify the coordinate
convention used to quantify locations. For military aviation, crash locations are quantified in Cartesian
coordinates consistent with the coordinate convention established for the Standard, specifically:

1. The origin of the coordinate system is at the center of the runway.
2. The x axis of the coordinate system coincides with the extended center1ine of the runway such

that the positive direction is the direction of flight during takeoff and landing.
3. The positive y axis coincides with a line defined by a 90 degree counterclockwise rotation of

the positive x axis.

For military aviation, landings and operations at an aimase, e.g., touch and go's, involve flight patterns
associated with each runway. At each airbase there is a well defined side of the runway for flight pattems.
Since more traffic exists on the pattern side of the runway, crash locations tend to be biased to that side
as well. For descriptive purposes in this document, the pattern side is assumed to be to the right of the
direction of flight, i.e., in the negative y direction. As discussed in the Standard, in applying crash location
distributions it is appropriate to identify where the facility of interest exists relative to the pattern side of the
source runway. At non-military airfields, unless there is a well established pattern side, a conservative
analysis would be based on assuming that the facility is on the pattern side.

Crash locations in the Minuteman III WSSA database, derived from mishaps reports about Air Force
aircraft crashes between 1976 and 1994, were used to develop conditional, given a crash, distributions of
crash location in terms of the joint distribution of the x,y coordinates of the crash location. A
nonparametric kernel estimation technique (Ref. 4.8) was used to model the joint distributions. Because
of differences in flight patterns and operations, separate crash location distributions were developed for:

• Large aircraft, landing
• Large aircraft, takeoff
• Small aircraft, landing
• Small aircraft, takeoff

Plots of the estimated joint distributions are shown in Figures 4.2 to 4.5.

For application in the crash frequency calculations, the crash location distributions are used to assess the
probability, per unit area, of an aircraft crashing into a given location, given the aircraft crashes. Tables of
these probabilities, per square mile, are given in Tables 4.9 to 4.12 for the four combinations of aircraft
size and phase of flight. The entries in the tables were computed by integrating the appropriate joint
probability distributions.
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Figure 4.2 Crash Location Distribution for large Military Aircraft During landing.
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Figure 4.3 Crash Location Distribution for Large Military Aircraft During Takeoff.
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Figure 4.4 Crash Location Distribution for Small Military Aircraft During Landing.
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Figure 4.5 Crash location Distribution for Small Military Aircraft During Takeoff.
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8.84E-03 1.32E-Q2 2.15E-02 3.33E-02 4.48E-02 4.96E-Q2 4.42E-02 3.16E-Q2 1.86E-Q2 9.31E-Q3 4.llE-03 1.S9E-Q3 S.18E-04 1.3SE-04 2.70E-QS
8.S1E-03 1.29E-Q2 2.06E-02 3.13E-02 4.16E-02 4.SSE-Q2 3.98E-02 2.1SE-Q2 1.S1E-Q2 6.69E-03 2.46E-Q3 1.14E-04 2.07E-04 4.57E-OS 8.06E-06
S.04E-03 6.1OE-Q3 7.50E-03 9.43E-03 1.13E-02 1.19E-Q2 1.04E-02 7.37E-Q3 4.18E-03 1.91E-Q3 1.09E-04 2.13E-04 S.12E-DS 9.18E-06 1.46E-06
1.80E-03 1.94E-Q3 1.96E-03 2.01E-03 2.08E-03 2.04E-Q3 1.79E-Q3 1.35E-Q3 8.3SE-Q4 4.14E-Q4 1.61E-Q4 4.S8E-05 1.14E-OS 2.01E4l6 2.70E-07
2.46E-04 3.23E-Q4 4.26E-04 S.31E-04 S.78E-04 5.32E-04 4.15E-04 2.76E-Q4 1.S3E-04 6.85E-QS 2.40E-OS 6.47E-06 1.33E-06 2.1OE-07 2.S1E-08
2.60E-OS 2.54E-QS 3.98E-OS 5.56E-OS 6.1OE-05 S.24E-Q5 3.63E-OS 2.09E-QS 1.01E-Q5 4.00E-06 1.27E-06 3.09E-07 5.12E-08 7.99E-09 8.40E-10
1.34E-OS 2.87E-06 1.29E-06 1.44E-06 1.S3E-06 1.25E-06 7.93E-Q7 4.03E-07 1.69E-07 5.96E-oS 1.72E-08 3.91E-09 6.S3E-10 8.96E-11 8.76E-12
2.85E-06 S.12E-07 7.1SE-08 1.40E-OS 8.66E-09 6.55E-09 3.92E-09 1.82E-09 6.75E-10 2.08E-10 S.34E-11 1.12E-11 1.8SE-12 2.34E-13 2.22E-14
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2.18E-06 9.79E-06 2.S0E-DS 3.8SE-DS 4.01E-OS 3.4SE-DS 2.60E-OS 1.41E-OS 4.77E-06 9.38E-D7 1.{l6E-D7 6.7SE-09 2.44E-10 S.OOE-12
3. 19E-OS 1.44E-04 3.74E-04 S.90E-04 6.47E-04 S.92E-04 4.59E-04 2.52E-04 8.49E-OS 1.67E-DS 1.88E-06 1.21E-07 4.38E-09 8.99E-11
1.4SE-04 6.68E-04 1.78E-03 2.97E-D3 3.53E-03 3.47E-03 2.7SE-03 1.51E-03 5.08E-04 1.00E-04 1.13E-05 7.33E-07 2.70E-08 5.81E-10
2.14E-04 1.03E-03 2.93E-03 S.45E-03 7.35E-03 7.84E-03 6.34E-03 3.46E-03 1.17E-03 2.32E-04 2.72E-05 1.98E-06 1.05E-07 S.13E-09
1.12E-04 5.77E-04 1.87E-03 4.10E-03 6.41E-03 7.42E-03 6.16E-03 3.41E-03 1.22E-03 2.98E-04 6.15E-OS 1.18E-05 1.71E-06 1.56E-07
1.38E-04 3.98E-04 9.40E-04 1.91E-03 3.07E-03 3.60E-03 3.07E-03 2.12E-03 1.47E-03 9.64E-04 4.55E-04 1.32E-04 2.28E-OS 2.29E-06
1.84E-03 3.51E-03 4.68E-D3 5.44E-03 6.16E-03 5.90E-03 4.62E-03 4.20E-03 4.65E-03 4.00E-03 2.13E-03 6.75E-04 1.2SE-04 1.36E-OS
1.32E-02 2.23E-02 2.47E-02 2.19E-02 1.92E-02 1.66E-02 1.25E-02 9.78E-03 9.33E-03 7.8SE-03 4.3SE-03 1.4SE-03 2.82E-04 3.20E-OS
3.61E-02 S.82E-02 5.99E-02 4.63E-02 3.34E-02 2.S2E-02 1.81E-02 1.22E-02 9.11E-03 6.78E-03 3.66E-03 1.23E-03 2.42E-04 2.78E-OS
3.S1E-02 5.S5E-02 S.S1E-02 3.98E-02 2.57E-02 1.74E-02 1.14E-02 6.81E-03 4.11E-03 2.60E-03 1.33E-03 4.41E-04 8.76E-OS 1.01E-OS
1.23E-02 1.94E-02 1.86E-02 1.27E-02 7.61E-03 4.80E-03 3.0SE-03 2.13E-03 2.04E-03 1.94E-03 1.24E-03 4.72E-04 1.03E-04 1.29E-OS
1.68E-03 2.63E-03 2.44E-03 1.54E-03 8.46E-04 S.S3E-04 6.29E-04 1.40E-03 2.72E-03 3.20E-03 2.18E-03 8.48E-04 1.88E-04 2.37E-OS
9.18E-OS 1.44E-04 1.29E-04 7.47E-OS 3.83E-OS S.22E-OS 2.24E-04 7.87E-04 1.64E-03 1.96E-03 1.33E-03 5.19E-04 1.1SE-04 1.4SE-OS
1.86E-06 2.92E-06 2.58E-06 1.42E-06 1.12E-06 6.60E-06 4.10E-OS 1.S0E-04 3.14E-04 3.7SE-04 2.56E-04 9.9SE-OS 2.21E-OS 2.78E-oe
1.2SE-08 1.97E-08 1.73E-08 1.06E-08 3.S9E-08 3.73E-07 2.39E-06 8.78E-06 1.84E-OS 2.19E-05 1.50E-OS 5.82E-06 1.29E-06 1.63E-07

Table 4.12 Per Square Mile Crash Location Probability, Given a Crash, for Small Military Aircraft During Takeoff
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4.3.2 IMPACT ANGLE DISTRIBUTIONS

The impact angle associated with a crashing aircraft Is one of the crash kinematics Involved in the crash
frequency calculations. It is used In the effective area calculations in the form of the cotangent of the
impact angle. It, combined with the crash velocity, determines the horizontal velocity of the aircraft at
impact which, in tum, affects the distance ~ crashing aircraft skids prior to coming to its final location after
a crash and which is an important input into analyses of the response of a structure to the impact of a
crashing aircraft or the impact of a significant component, e.g., an engine, of the crashing aircraft. For
purposes of describing the crash kinematics associated with military aviation in this Standard, the impact
angle is defined as the angle between the velocity vector of the crashing aircraft and the horizontal, often
referred to as the flight path angle.

Development of the marginal distribution of the impact angle and the cotangent of the Impact angle, the
variable used In the effective area calculation, are based on data In the Minuteman III WSSA database.
Given the data, the computer code Best Fit (Ref 4.9) was used to select candidate families of distributions
to describe the distribution of impact angles of future crashes. Statistical goodness of fit tests and analyst
judgment were combined to select an appropriate family. Given the selected distributional family,
maximum likelihood methodology was used to estimate values of the distributional parameters. For the
impact angle, truncated lognormal distributions were chosen for large aircraft and beta distributions were
chosen for small aircraft. For the cotangent of the impact angle, Weibull distributions were selected for
both large and small aircraft.

Tabulated values of the curnJlative probability distributions for the impact angle and the cotangent of the
Impact angle, for the four combinations of aircraft size and phase of operation, are given in Tables 4.13
and 4.14 respectively.
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Impact Angle
Large Aircraft Small Aircraft

Cumulative Landing Takeoff Landing TakeoffProbability
5% 1.82 2.02 1.05 1.09

10% 2.48 2.98 1.07 1.52
15% 3.26 3.86 1.16 2.48
20% 4.07 4.74 1.37 4.08
25% 4.93 5.66 1.78 6.40
30% 5.84 6.63 2.49 9.53
35% 6.84 7.67 3.59 13.47
40% 7.95 8.81 5.20 18.23
45% 9.18 10.07 7.44 23.78
50% 10.57 11.48 10.44 30.02
55% 12.16 13.07 14.31 36.86
60% 14.01 14.91 19.17 44.14
65% 16.20 17.07 25.11 51.68
70% 18.84 19.66 32.19 59.26
75% 22.13 . 22.85 40.42 66.63
80% 26.37 26.93 49.75 73.51
85% 32.13 32.45 60.02 79.61
90% 40.63 40.56 70.87 84.61
95% 55.10 54.46 81.58 88.14

100% 90.00 90.00 90.00 90.00

Table 4.13 Estimated Cumulative Distributions
for Impact Angle
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Cotangent of Impact Angle
Large Aircraft SmallAirctaft

Cumulative Landing Takeoff . Landing TakeoffProbabilitv
5% 0.24 0.45 0.09 0.02

10% 0.58 0.89 0.27 0.07
15% 0.98 1.34 0.52 0.17
20% 1.43 1.82 0.84 0.30
25% 1.95 2.32 1.22 0.48
30% 2.52 2.84 1.69 0.71
35% . 3.17 3.40 2.23 1.01
40% 3.89 4.00 2.88 1.38
45% 4.70 4.65 3.64 1.85
50% 5.62 5.35 4.54 2.43
55% 6.66 6.13 5.61 3.16
60% 7.87 6.98 6.89 4.07
65% 9.27 7.95 8.44 5.24
70% 10.93 9.06 10.36 6.76
75% 12.95 10.36 12.78 8.77
80% 15.51 11.94 15.97 11.56
85% 18.90 13.97 20.41 15.68
90% 23.87 16.80 27.26 22.44
95% 32.78 21.58 40.37 36.54

100% 00 - - 00

Table 4.14 Estimated Cumulative Distributions
for Cotangent of Impact Angle
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4.3.3 CRASH VELOCITY DISTRIBUTIONS

Two other crash kinematic parameters are needed for the calculations associated with this Standard are
the airspeed and horizontal veJodty of the aircraft at the time of impact. Both of these parameters are
necessary inputs Into the structural response calaJlations. For purposes of describing the crash
kinematics for military aviation in this Standard, the airspeed of the crashing aircraft is referred to as the
crash velocity. The horizontal veJocity is the crash veJodty in the horizontal direction, i.e., the crash
veJocity adjusted by the cosine of the impact angle.

The Minuteman III WSSA database was the source of the data used In developing the distributions of the
crash and horizontal velocities. The same analysis techniques as were used for the impact angle were
used in selecting and estimating appropriate distributions for thevetocities associated with future military
aviation crashes. Lognormal distributions were selected for the crash velocity for both large and small
aircraft. The logistic distribution seemed to be the best descriptor for the horizontal velodty.

Tabulated values of the cumulative probability distributions for the crash velocity and the horizontal
velocity, for the four combinations of aircraft size and phase of operation, are given in Tables 4.15 and
4.16 respectively.
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Horizontal Velocity,
Large Aircraft Small Airaaft

Cumulative Landing Takeoff Landing TakeoffProbability
5% 50.52 76.65 39.57 24.45

10% 71.96 90.73 64.55 49.21
15% 85.23 99.44 80.01 64.53
20% 95.23 106.00 91.66 76.07
25% 103.48 111.42 101.27 85.60
30% 110.69 116.16 109.67 93.93
35% 117.24 120.46 117.31 101.49
40% 123.37 124.48 124.45 108.57
45% 129.24 128.34 131.29 115.35
50% 135.00 132.12 138.00 122.00
55% 140.76 135.90 144.71 128.65
60% 146.63 139.76 151.55 135.43
65% 152.76 143.78 158.69 142.51
70% 159;31 148.08 166.33 150.07
75% 166.52 152.82 174.73 158.40
80% 174.77 158.24 184.34 167.93
85% 184.77 . 164.80 195.99 179.47
90% 198.04 173.52 211.45 194.79
95% 219.48 187.59 236.43 219.55

100% 00 00 00 00

Impact Airspeed
Large Aircraft Small Aircraft

Cumulative landing Takeoff landing TakeoffProbability
5% 70.70 83.75 96.00 89.05

10% 81.47 95.45 109.01 103.73
15% 89.64 104.28 118.78 114.97
20% 96.71 111.83 127.16 124.78
25% 103.23 118.77 134.82 133.85
30% 109.45 125.36 142.09 142.56
35% 115.55 131.80 149.18 151.13
40% 121.66 138.21 156.23 159.75
45% 127.87 144.71 163.37 168.55
50% 134.29 151.41 170.72 177.68
55% 141.03 158.42 178.39 187.31
60% 148.24 165.87 186.54 197.63
65% 156.07 173.94 195.36 208.90
70% 164.76 182.87 205.11 221.46
75% 174.70 193.02 216.17 235.87
80% 186.46 204.99 229.19 253.02
85% 201.18 219.89 245.37 274.60
90% 221.36 240.17 287.35 304.37
95% 255.06 273.73 303.60 354.55

100% 00 00 00 00

Table 4.15 Estimated Cumulative Distributions
for Airspeed at Principal Impact

Table 4.16 Estimated Cumulative Distributions
for Horizontal Velocity at Principal Impact
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4.3.4 SKID DISTANCE DISTRIBUTIONS

The final crash parameter applicable to the aircraft crash risk analysis methodology, as presented in this
Standard, is the distance an aircraft travels after its initial principle impact, assuming that the initial
principle impact point is the recorded crash location. This parameter is an important element of the
effective area calculation. Use of the distance described above implies that impacts with 'insignificant'
objects, such as telephone poles or trees, as the aircraft descends are not considered in establishing
crash locations. It also implies that the distance traveled can include the flight distance if the aircraft
becomes airborne after its initial principle i"llact. For purposes of describing the distributions of crash
kinematic parameters for military aviation for this Standard, the distance traveled, as described above, is
referred to as the skid distance. In most aircraft crashes there is considerable breakup of the aircraft after
its initial impact. For purposes of assessing skid distance', judgment I11Jst be used regarding when a
'significant' part of the skidding aircraft stili exists rather than it being just debris. This is a judgment made
by the analysts who derived the information from the available mishap reports.

As with the other crash kinematic parameters, development of the marginal distributions for the skid
distance was based on the data in the Minuteman III WSSA database. Since this Standard is applicable
only to facilities not on an airfield, the data in the database was screened to delete mishaps for which part
of the skid distance involved travel along a runway. This is appropriate since skidding along the paved
runway is different than what is expected to be experienced by a crashing aircraft at a location away from
the airfield. Based on a review of the military mishap data, it was observed that in almost all cases, if the
impact angle is greater than 20 degrees, there was no skid. Rather, there was an initial crater and
considerable breakup of the aircraft and a scattering of debris. Thus, the appropriate model for describing
the distribution of skid distance is a mixture distribution in which a portion of the distribution is at zero, i.e.,
no skid, and the remainder of the distribution is defined on the positive axis. This is the model selected to
describe the marginal distributions of skid distance for military aviation crashes. The proportion of the skid
distance distribution at zero is 50%, 57%, 41%, and 62%, for large aircraft during landing and takeoff and
for small aircraft during landing and takeoff, respectively. The distributions of skid distance, conditional on
the distance being greater than zero, seemed to be best described by Pearson VI distributions for both
large and small aircraft.

Tabulated values of the cumulative probability distributions for skid distance, for the four combinations of
aircraft size and phase of operation, are given in Table 4.17.
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Skid Distance

Table 4.17 Estimated Cumulative Distributions
for Skid Distance

Large Aircraft Small Aircraft
Cumulative Landing Takeoff Landing TakeoffProbabilitv

40% 0 0 0 0
45% 0 0 131 0
50% 0 0 200 0
55% 185 0 262 0
60% 262 1326 326 0
65% 335 1498 396 125
70% 414 1568 477 242
75% 505 1717 574 330
80% 617 1817 698 431
85% 768 1925 868 560
90% 999 2056 1142 752
95% 1461 2245 1740 1134

100% 00 00 00 00
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4.4 MILITARY AVIATION AIRCRAFT CHARACTERISTICS

This section was prepared to provide to the analyst those characteristics of aircraft that could be
important to determine the effect of the aircraft on the facility. Such aircraft characteristics which could be
crucial in determining whether a facility could withstand an impact from an aircraft could be the weight of
the aircraft, the amount of fuel aboard the aircraft, the speed of the aircraft, the dimensions of the aircraft,
and potential missiles generated by the aircraft as its structure failed. Many of these parameters would
vary greatty during the course of the flight, but the values of the characteristics given in this section could
be considered the upper bound of these parameters. To determine the characteristics of an aircraft at the
moment of impact in a particular accident, the analyst should refer to the specific accident report.

Tables 4.18 to 4.20, taken from References 4.10 to 4.18, presents the following Information on military
aviation aircraft characteristics:
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1. Military aircraft designation (commercial type, if applicable),
2. Powerplant(s), number and type,
3. Nominal power rating of each powerplant,
4. Operating empty weight expressed in pounds, and kilograms,
5. Maximum allowed takeoff weight expressed in pounds, and kilograms,
6. Maximum fuel-capacity expressed in imperial gallons, and liters,
7. Overall wing span expressed in feet and inches, and in meters,
8. Overall length expressed in feet and inches, and in meters,
9. Overall height expressed in feet and inches, and in meters,
10. Wing area expressed in ft.2 and meters2,
11. Nominal takeoff length, expressed in feet,
12. Takeoff runway length to clear 50 ft. obstacle, expressed in feet,
13. Landing runway length to clear 50 ft. obstacle, expressed in feet,

Powerplant(s) were included as potential missile generators. Weights were given for mass during various
points of the flight. Fuel capacity was included in order to provide the maximum fuel available for a fire
following the crash. Aircraft dimensions will be needed when the facility effective area is determined. The
takeoff runway length and landing runway length were provided so that an analyst could screen certain
aircraft from certain airports due to their inability to operate from the airport's runway(s).

Table 4.21, taken from References 4.10 to 4.18, presents the following information on military aviation
helicopter characteristics:

1. Military aircraft designation (commercial type),
2. Powerplant(s), number and type,
3. Nominal power rating of each powerplant,
4. Operating empty weight expressed in pounds, and kilograms,
5. Maximum allowed takeoff weight expressed in pounds, and kilograms,
6. Maximum fuel-capacity expressed in imperial gallons, and liters,
7. Rotor diameter, expressed in feet and Inches, and in meters,
8. Fuselage overall length expressed in feet and inches, and in meters,
9. Overall height expressed in feet and inches, and in meters,
10. Number of rotor(s),
11. Number of rotor blades per rotor,

Powerplant(s) were included as potential missile generators. Weights were given for mass during various
points of the flight. Fuel capacity was included in order to provide the maximum fuel available for a fire
following the crash. Aircraft dimensions will be needed when the facility effective area is determined.
Helicopter rotor diameter should be considered equivalent to aircraft wingspan. The number of rotor(s)
and number of blades per rotor were provided as potential missile generators.

The tables listed below gives the general aviation SUbcategories for which the military aviation aircraft
characteristics table were created:



Aircraft are listed in descending order of maximum takeoff weight within each subcategory. Aircraft are
also listed in ascending order according to military aircraft designation, i.e., A for attack aircraft, B for
bomber, C for cargo aircraft, E for electronic warfare aircraft, F for fighter aircraft, H for helicopter, 0 for
observation aircraft, P for maritime patrol aircraft, Rfor reconnaissance aircraft, S for anti-submarine
warfare aircraft. T for training aircraft, T for training aircraft and U for utility aircraft.

The criterion for the detennination of large military aircraft from small military aircraft was arbitrarily set at
100,000 Ibs. maxirrom takeoff weight. Also, because of the wide dissimilarity of flight performance, small
military aircraft were further divided into high performance aircraft and low performance aircraft. All
turbofan and turbojet aircraft were classified as the high performance aircraft. All small military aircraft
which derived their propulsion power primarily through propellers were classified as low performance
aircraft.

Finally, additional research is needed to characterize the missiles (projectiles) generated during the
course of an aircraft's crash. Obvious examples of such missiles are the aircraft's engines, the auxiliary
power units (APUs), and the landing gear. Much of the information on these aircraft components is not
readily available and may have to be obtained directly from the aircraft or engine manufacturer or from the
company that produces the component.
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Table 4.18
Table 4.19
Table 4.20
Table 4.21

Large military aircraft,
Small high performance military aircraft.
Small low performance military aircraft.
Military helicopters.
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LARGE MLnARY AIRCAAFT
C-SSGaluv 4 OE. TF»4E·1C HBTFt 43 000 1bI. II. 374000 18Sl1W4 837000 378857 51150 232 533 222'8.5" 17.88m. 247' 10" 7U4m. 85" 1.5" 111.815m. ll2OO.0 57100 1300 '100 NA.
\/C.2$A lan.Inn 747-2OOR\ 4 OE. Fl03-0E·l02 HBTFt 58 7!iO Ill.•. NA. NA. 1103700 384552 50_ 22lI1l37 195' 8" S'.... m. 231'10" 7O.• m. 13'5" tt.33m. NA. NA. NA. 10.800 IlI30
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C-5I\GII8v 4 OE. TF., HBTFt 410001bl.•. 3371137 153.288 119000 3411813 NA. N.A. 222'8.5" 17.88m. 241' 10" TS.54m. 115' 1.5. It.815m. ll2OO.0 5711.00 NA. 84ClO 3100
KC-l0 Ext.- fOC.1G-3OCFI 3 OE. CF..l5OC2 HBTFt 52500 Ill.•. N.A. NA. 580000 2Q82O 117129 535.3 165' 4.5· 50.41 m. 1111'r l56.35 m. 5lI' ,. 17.1Om. NA. NA. 10.coo NA. 5350
C-17A 4 PAW. F117·PW·loo HBTFt 40 000 1bI. II. NA. NA. 580000 2lI30lJ4 NA. NA. 171' 3" S2.20m. 174' 0" 53.04m. l56'I" 111.1IIm. NA. NA. NA. NA. NA.
8-S2H 81ratafott_ II PaW. TF33-P·3 TFI 17ooolbl.•. NA. NA. 4lIlJ000 221353 47400 21548 185' 0" SlI.3tm. 180' 11 48.05m. 40'8" 12.40m. NA. NA. 10000 NA. NA.
8-5ZQSIr~ II PaW. J57·P-43W9 T.II 13 7501bI.•. NA. NA. 4lIlJ 000 221353 47400 215485 1115' 0' SlI.3tm. 180' 11 48.05m. 40'8" 12.40m. NA. NA. 10000 NA. NA.
8-1BIAncM 4 GE. Fl0l-GE·l02TFt 3D 78G1bI.•. lD2000 87.0lllI 4nooo 2111384 NA. NA. 1311' 8.5" 41.87m. 141' 44.11 m. 34' 10.3IIm. NA. NA. NA. NA. NA.
8-2ASo/riI 4 OE. FlllJ-GE·l(lQ TFI '.' 19000111.•. 110000 49lJl15 <100000 181437 25(lQQ 1131153 172' 0" 52.43m. 118'0· 21.03m. ITO' 5.18m. NA. NA. NA. NA. NA.
C-141B Slul... 4 PAW. JT3[)'3 TFt 21000 Ill.•. 148120 87188 344900 158444 NA. NA. 159' ". 48.74m. 168' 3.5· SI.2tm. 3ll'3" 11.118 m. 32211.0 2lIO.lICI NA. 5100 3700
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C-1358 SlrlllOlllar 4 PAW. TF33-P·5 TFt N.A. 102 300 48.400 275500 124_ NA. NA. 130' 10" 39.lIlIm. 134'1· 41.oom. 311' 4· 11.88 m. NA. NA. NA. NA. NA.
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BOMBERS
8-1Blance, .. Of'. Fl01-GE·102TF, 30780 ..... lQ2000 870lIO 4nooo 218384 NA. NA. 138" 8.5" "1.87m. 147' 44.81 m. 34' 10.38m. NA. NA. NA. NA. NA.
8-2ASDirit .. OE. FI18-GE·IOOTFt lDooo ..... 110000 4D8D5 400000 181437 25000 113 85~ 172' 0" 52."3m. egO" 21.03m. 11'0" 5.18m. NA. NA. NA. NA. NA.
8-52HSt,.~ 8 paw. TF»P·3 TFs 17000 ..... NA. NA. 488000 2213S3 ..7400 215411! 185 0" 58.3Dm. 180' 11" 4D.05m. 40'8" 12.40m. NA. NA. 10000 NA. NA.
8-520 Strlllofor1rMl • paw. J57.p...,WB TJI 13750..... HA. N.A. 488000 221353 ..7400 21548! 1860" 58.38m. 180' 11" ""05m. 4O'r 12.40m. NA. HA. 10000 HA. HA.
CARGO AIRCRAFT
Co58Cl iIIanI .. OE. TF»OE·1C HSTFt 43000 ..... 37.. 000 lllill.844 837000 37D857 51150 23253 222'U" 87.88m. 2..1' 10' 75.54m. 851.5 1t.85m. 1200.0 578.OC 1300 D.1OlI NA
ColiAClaIlIllY .. OE. TF.l HBTFt ..,000 ..... 3371137 153.288 78Dooo 348813 NA. NA. 222' 8.5" 87.88m. 2..1' 10' 75.54m. 861.5 1t.85m. 1200.0 578.00 NA. 1400 3800
CollBSllyn. II fOC-t-3Ol 2 PaW. JT8O-D TFt 14500 ..... 115.283 20812 110000 "D_ NA. NA. D3' 5" 211."7m. I1lr 4" 38.37m. 27'r 8.38m. 10007 D2.117 1.50 .llI2O "720
CollAN ~301 2 PaW. JTel>-e TFt 14.500 ..... NA. NA. 122000 55338 5038 2211O~ D3' 5" 2....7m. I1lr4 38.37m. 27'r 1.38m. 1000.7 112.117 8850 IllI20 4720
KC-l0 Ext.,., 1OC-1G-3OCFl 3 m. Cf$.50C2 HBTFt 52500 ..... NA. NA. 580000 287820 11782D 535 8113 185' ".5" 5O."'m. ,.,'r 56.35m. 58" I" 17.70m. NA. NA. 10400 NA. 6350
Co17A 4 PaW. FI17·PW·l00HBTFt 40000 ..... NA. NA. 580000 283084 NA. NA 171' ,- 52.20m. 174'0" 53.04m. !llI'1" 1I.7Dm. NA. NA. NA. NA. NA
Com 3 TF 15500..... NA. NA. 203000 D207D 10570 48.05.2 lOll' 32.82 m. NA. NA. NA. N.A. NA. NA. NA. D. 48110
ve·25A fBoelna 7..7·20091 4 OE. F103-GE·102 HBTF' 58750 ..... NA. NA. 1103700 384552 5035D 228113

1ll5' ."
511.8"m. 231'10" 70.811 m. 83'5" ID.33m. NA. NA. NA. 10._ 8l13O

CoI24CO~erll .. paW.~3AR'" 38001IJl 101185 45888 185000 831115 NA. NA. 174'1.5" 53.07m. 130' 5" 311.15 m. 4#13.5" 14.72m. 2508.0 232.82 NA. NA. NA.
KC·I30R Herculle 4 M.onTl5lI-A-I5T,.. 4581 IIlD 71I1IlIl 38.2711 175000 71137D IIl1l1O 44008 132'r 4O.42m. DTII" 2O.7Dm. .,. 11.88m. 1745.0 182.12 35110 51110 2750
Col3OH Herculel 4 ~Tl5lI-A-15T'" 4Dl0~ 728Q2 33 0113 175000 7D3711 IIl1l1O 44008 132'r 4O.42m 111'11 2O.7Dm. .3" 1'.88m. 17450 182.12 35110 51110 2750
Co133B 4 paW. T34-ePWT,.. 7500~ 120.2831 54.560 275000 12.. 738 NA. NA In 8" 54.78m. 151'8 48.01 m. .... ,. 14.71m. 2873.0 2411.33 NA. NA. NA.

Ke-'35R SlratcIIII'" .. CFMI. F'08-CF·l00 TFt 22.224..... I1D,231 540112 322000 1411057 23856 lOll .... 130' 10' 3D.88m. 138"" "'.53m. .4" 11.88m. NA. NA D050 NA. NA.

ColS Slratolller .. paw. TF33-P·5 TFt N.A. 102 300 48403 275500 124 DII5 N.A. NA. 130' 10' 3D.88m. 134' II" 41.00m. ...- 11.88m. NA. NA. NA. NA. NA.
\/'C-137C SlnllOliner f8.707·~ 4 PaW. JT30-3 TFt 17.200 ..... NA NA. 322000 '48 057 231156 1011447 146'11" "".42m. 152' 11 48.81 m. 42"5 12.113m. NA. NA. NA NA. NA.
ve·137e SlrIlOlNr 18.707·1201 4 PaW. JT30-3 TFt 17.200..... NA NA. 2511000 117027 NA NA. 130' 10" 3D.88m. 1UII" 44.04m. 42"0" '2.80m. NA. NA. NA. NA. NA.

Co '418 SlarlJW 4 paw. JT3D-3 TFt 2' 000 ..... 148120 871M 3441100 158444 N.A. NA. 158' II 4II.7"m. 1.3.5 5Ullm. 311''- 11.lIlIm. 3228.0 2lIII.1ICl NA. 5 lOll 3100
elECTRONIC WARFARE AIRCRAFT
E·:J8IC Senlrv 4 PaW. TF33-PW·1OMOOA TFs 21000 ..... NA NA. 335000 1511153 231115 1011.72Cl 146'11" 44.42m. 152' 11 48.I2m. 41'r '2.73m. NA. NA NA. NA. NA.

E·4B IBoeina 74n 4 OE. Cf$.!lOE2 H8TFt 52500 ..... NA. N.A. 800000 38287.. 5035D 228113 1ll5' 1/" 511.84m. 231'" 70.51 m. 83'5" 11I.33m. NA. NA. NA 10.lJOlI 81130
E-8A Mecurv lBoIIna 707-320) 4 OEISNECMA. Fl060CF·100 TFe 24000 ..... 172 7lI5 78378 342000 156120 N.A. NA. 148" 2" "5.17m. 152' 11 48.12 m. 42" 5" 12.113m. 3050.0 213.40 NA. NA. NA.

~RlTIME PATROL AIRCRAFT
P·3COrion 4 Allton T58·A·14 TPI 4Dl0e"" 81401 27 8112 142000 84410 11200 4112" w." 3O.37m. 118" 10" 35.81 m. 3:JU" 10.2ll m. 1300.0 12O.n 4.240 54llO 2770
RECONNAISSANCE AIRCRAFT
SA·ll 2 paw. J5ll T.II 32500 Ill. AB NA. NA. 170000 nl11 N.A. NA. 5sr 18.1I4m. lor 5" 32.7"m. 18'r 5.84m. NA. NA. NA. NA. NA.

TRAININO AIRCRAFT
T-43A I80eina 737·200\ 2 PaW. JT8O-D TFs 14.500..... NA. NA. 115500 523llO 112D5 281118 113' 0" 28.35m. 100' 0- 3O.4IIm. 31'0" 1128m. NA. NA. NA. NA. 5280
N.A.•1nI_not .alablewhen lable"",*ed.
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T.bIU.1t
CtI.I'lICt....1ce of 8malt HIgh PerfonMnce ..Htary Avtatlon Aln:nlt

Ref~4.10to4.18

NomiIII Oper-no Muinum Maximum Ovwllll T.MOll TIMClII lAnding
M1~myAln:r'" Dnignallon III.) FowIr EIllIllY III t1ahl Takeoll Welahl Fuel CIlIlIeIlv WIlla 9D< n Onr.llonalh Ovw.."'- Willa"'.. Oiel (II) Dill. (II.) Dial. (II.)
(CornlMrclaI Type) No. Tp Rallng (..ell) Pounda lOogram Pounda KlIogram 1~.Ga1 .U_ R.In. MeIeR Fl. In. Male.. R.In. Me.,. FI."2 M"2 !l1 50'

SfAALL HIGH PERFORMANCE Ml.lTARY AlRe RAFT
F·lttF 2 PaW. TF30-P·111 TFt 25100 1Ja. AD 47481 21.537 100000 453511 NA. NA. e3'O" 1112Om. 13'a" 22.4Om. IT 1.5" 5.22m. NA. NA. 3000 MA. 3000
EF·lllA~ 2 PaW. TF30-P·1011 TFt 111800 ba. AD 116 2715 25072 88M 40,. NA. NA. a3'O" 1II2Om. 78'0 23.1Im. 20'0" l.l0m. NA NA. NA. NA. NA.
F·1SE StdM &1M 2 paw. F1ClO-PW·220 or 22lI TFt 23 4l5Oba.... 32500 14742 81000 38741 NA. NA. NA. N.A. NA. NA. NA. NA. NA NA. NA. NA. NA.
F·l,tA Tomtal 2 PaW. TF30-P-41,tA TF. 20 lIOO ba. AD 40104 181111 743411 33724 NA. NA. eC'I.S" l11.54m. 82'8" 111.1 m. 18" 0" 4.lIlIm. au 52.411 2500 NA. 2400
KA-3B Skywarrior 2 PaW.Jl57·P·l0TJa 37 32Ilba. WI 37321l 18l1:J2 70000 31751 NA. NA. 7Z.- 22.10m. 78'4" 2327m. 22'11.5" 1.lll5m. "2.~ 75.44 NA. NA. NA.
C-2OA/BIOO (QulIIlrMm Ill) 2 RR. Fl13-RA:loo TFt U 4OOba.... 32000 14515 all 700 31815 41112 III 0157 1710" 23.72m. 83' I" 25.32m. 24'4.5" 7.43m. 11346 88.113 5100 NA. 3.2001
f·ISC"" 2 PaW. F1ClO-PW·loo or 220 TFt 23 4l5Oba.... 28800 12013 68000 30844 5400 245411 42' 10" i3.Ol5m. lI3'o 111.43m. UI'U" S.1I3 m. NA. NA. NA. NA. 3500
RA-SC \/lalIInle 2 OE. -m.-OE·l0 TJa 17 680 ba. AD NA. N.A. 661118 303011 NA. NA. 53' 0" 16.18m. 75'10" 23.11 m. It'5" S.1I2 m. m.o 71.44 NA. NA. NA.
EA·6B Prowler 2 PaW. J52.p-4OlI TJa 11.200 ...... 32182 1456ll 65000 29484 NA. NA. 53' 0" 18.18 m. 5lI' 10" 1824m. 18'3" 4.lll5m. 52811 411.10 NA. NA. NA.
F-4EPhMlom /I 2 OE. .m.-oE·17A TJa 17l1OO ba. AD 30328 13757 81705 211030 18515 1l.433 38' 7.5" 1'.nm. '83' 0" 1112Om. 18'5.5" 5.02m. NA. NA. 43l1O 5lll1O 3780

A-IE ''''ruder 2 PaW.J52·p·«UJa II 300 ba.... 28660 120113 80400 273117 2344 10658 53' 0" 11.15m. 54' II" 18.80m. 18'2" 4.lI:Jm. 52811 411.10 31lllO 4580 2S40
F·22lJah1nlna H 2 paw. Fl1e-PW.lOO TFt 35 OOOba.... NA. N.A. 80000 27218 NA. NA. 44"a" 13.58m. az05" 18.111 m. 18'a" 5.03m. NA. NA. NA. NA. NA.

\/C-llA (Ouhl,.am '" 2 RR. Fl13-RA:l00 TFt 11400ba.... NA. NA. 511500 26l1el1 NA. NA. .'0" 21.00m. 7lI' 11" 24.35m. 24'r 7.47m. m.5 73.72 NA. NA. NA.
F/"-laA Homlll 2 OE. f404-0f-402 TFt 17700 ...... 28000 12101 51000 25401 2llGO .11n4 3TI" 11.43m 58'0" 17.07m. Ill' 3.5" 4.118 m. 4000 37.18 1400 NA. NA.
B-578 canbena 2. IWrlIIlI..W·5 TJa 7.200 ba.... 28 7'll3 13.0601 1581165 2511311 NA. NA. "0" 111.51 m. ll5' a" Ill.• m. 15'r 4.75m. lIlIO.O 811.18 NA. NA. NA.
F·10li0 Thundafd1W 1 PaW. J7l5.11W TJ 241iOO·ba. AD 28383 121111 54000 244114 NA. NA. 34'U" 10.ISm .. 7.5 2121 m. 20'2" a.15m. NA. NA. NA. NA. NA.
F·10l5D Thundatdlilf 1 PaW. J7l5.11W TJ 24,500 ba. AD 27500 12414 52546 .23834 NA. NA. 34' U" 10.15m. "3" 111.158m. It'8" 5.tom. NA. NA. NA. NA. NA.
8-SA VIdna 2 Of. TF~E-400TF. O.275ba.... 28783 121411 52530 23831 NA. NA. UI" 2O.113m. 153'4" 18.26 m. 22'r a.lI4m. _.0 55.58 NA. NA. NA.
f·117A 9lMMI FllHer 2 OE. F40+0E·Fl02 TFt 10 lIlICiba.... NA. NA. 52500 23814 NA. NA. 43' 4" 132Om, 815' 11 20.011 m. 12' 5" 3.18m. NA. NA. NA. NA. NA.
A·1OA Tllundelbol .1 2 Of. tF~E·'00TFt II OlI6ba.... 24l1!19 11 321 50000 22880 3145 14.201 . 5T'- 17.53m. 04" 18.26 m. 14"" 4.47m. NA. NA 4500 NA. NA.
F·l01S VOOdoo 2 PaW. Jl57-65 TJa . 14 OlIO ...... 28000 12101 48173 21171 NA. NA, WI" 12.OIIm. aT 5" 2055m. NA. N.A.

_.~

3422 NA. NA. NA.
C-14O Je\aIar 4 BarNll TFE731·3TFa 3 7OOb.•. 18450 a38ll 43750 10845 28118 12.211 54' 5" 18.lIOm. 80' 5" 18.42m. 20'5" a23 m. l542.5 110.40 NA. 4 MOl 4160
F·ll1C1N F'1IHna falcorl 1 OE. Fl10.0E'l00 TFt 27 8OOba.... 11278 7837 42300 10187 1500 a 8111 32' 10" 10.0m. 4lI' 3' 15.01 m. 18" 1.5" S.OII m. . 300.0 27.87 NA. NA. NA.
A·7O/K CorNIr H 1 AllIIocl TF41·A·l TF 14 5OOba.... 111181 81113 42000 10051 1500 a8U 38'r lUlm. 48' 1.S" 14.08m. 18'1" 4.lIOm. NA MA. 1000 NA. NA.
TA:11U·2R 1 OE. Fl0l·0E.F2lI TF 111 000 ba.... NA. NA. 40000 18144 1175 5.~ 103' 0" 31.3IIm. 83'0 1112Om. 18'0" 4.lIm. NA NA. NA. NA. NA
F·10ll0!ll..- Sa. 1 paw. Jl57·P-21A TJ 17 000 ba.... N.A. N.A. 34832 15500 NA. NA. 38'11" lUlm. 4lI'1" 15.011 m. IS' 0" 4.57m. NA. NA. NA. HA. N.A.
F·tOeA Del. Dan 1 PaW. J7l5.17TJ 24500 Ila. AD 24420 11.077 34510 15853 NA. NA. 38'3" 1'.87m. 10'11 21.55m. 20'3" a.15m. 1181.5 aU2 NA. NA. NA.
F-lIJCt.... 1 PaW. TF30-P42OTF 111800 ba. AD NA.. .NA.. 34000 15422 NA. NA. 311'2" 10.12m. 54'a 18.81 m. 15'11" 4.am. NA. NA. NA. NA. NA.
HU·25 OUWdan (Falcon 2001 2 BarNll ATF3-8-2C TFt 5538 ...... 111000 IIlI 33510 15.200 1 l5ll6 72081 53''- 18.3Om. l58' 3" 17.15m: ITS" 5.~m. 4400 41.00 4680 HA. 3710
F·1Q2A Del.o- 1 PaW. Jl57·P·23 TJ 17.200 ba. AD 111360 '.m 31218 141117 NA. NA. 38' 1.5· 1'.82m. U4.5" 2O.84m. 21' 2.15" a .... m. 1181.5 11.45 NA. HA. NA.
AV-eBHamer 1 M. F4G2·RA:408 TF 211OOba.... 13111111 51138 31000 14081 2141 0733 30'4" 1125m. 441'4" 14.12 m. 1t' 8" 3.155m. 230.0 21.37 1330 NA. NA.
F·1048 8Ia1ltall1er 1 I4E. .m.-oE·1t TJ 17l1OO Ila. AD NA. NA. 31000 ,.08, 1.21181 5.- 21'11" 1.68m. l54" II" 18.88m. 13'r 4.11m. NA. NA. 2700 NA. 2500
F·6E TIaer n 2 oe. J86-0E·21S TJa 5000 Ila. AD il723 441 24722 11214 1133 5151 26"r U3m. 4T5" 14.4l5m. 13'4 4.08m. 111. 17.30 28150 3.1150I 3100
A-eM SkYIInk 1 PaW. Jl52·P-4OlI TJ 11200 ...... 104815 4747 24500 11113 NA. NA. 2Tr 1.38m. 40'4 1227m. 15'0" 4.51m. 2eU 24.11 1500 NA. NA.
F·loe 8l1r1lalUf 1 OE. .m.-oE·7TJ 15110O ba. AD 12760 618. 111410 8831 NA. NA. 21'r U3m. 54'a" 18.811 m. 13'5" 4.OIIm. 1118.1 1822 NA NA. NA.
C-21A (learill 351 2 o.nea TFE73I-2 TFt 3500 Ila.... NA. NA. 18300 1301 1104 5011 30''- 12.04m. 441'1" 14.83m. 12'3" 3.13m. MA MA. 4072 HA. 3075
CT-3000 Slbrallnaf 2 paw. JIIO-P-3A TJa 3000 ba.... NA. NA. 17780 1056 lI03 4105 44'S" 13.53m. 43'0· 13.33m. 18'0" 411m. 342.' 31.113 5100 NA. NA.
T-l" Jay!lawll I8eedlIet 400) 2 PaWC. JT150-58 TFt 2l1OO ...... 5200 23511 18100 7303 NA. NA. 43'8" 13.25m. 48'5 14.18m. 13' 11" 424m. NA. NA. NA. NA. NA.
T·33 ShootlnaS- 1 AIIaoll J33-A·35 TJ 5200 ...... NA. N.A. 14442 8551 NA. NA. 38'10.5" lU5m 3TO U.48m. 11'8· 3.116 m. NA NA. NA. 2_ 3.410
1.·378 Draaonllv 2 OE. J86-0E·17A TJa 28150 ...... 6211 2817 14000 1350 507 2305 35'10.5" 10.113m. 211'3" 1." m. 11'10.5" 2.71 m. NA. NA. 1740 2_ .e le1l
T-47(e.- Cilllion n) 2 TF 2500 Ila.... NA. N.A. 13300 1033 742 331 liZ 15.85m. NA. NA NA. N.A. NA. NA. 2210 2385 NA.
T·2CBuc_ 2 OE. J86-0f-4 TJa 21150 Ila.... a 115 3., 131111 5018 NA. NA. 311'2" 1'.82m. 38"4" 11.a7m. 14' 10" 4.51 m. 25l5.~ 23.• NA. NA. NA.
T-45A GoUlawIt I RR. F405-RA:401 TF 5845b.... ii_ 4.263 12758 57117 181 3460 30' 10" II.311m. 35'11 10.80 m. 13'r 4.12m. 119.1 11.311 2330 3744 3l1OO
T·38A T.1on 2 Of. Jl6-0f·!5A TJa 3850 Ila. AD 1410 3381 12093 5485 583 2,8501 25''- 7.7m. 441' 10" 1•.13m. 12" 10.5" 3.112 m. 170.0 15.60 2500 3700 4500
T-378TWWl 2 Cone. Jee-T-25 TJa 1 025ba.... 3870 1755 a 575 29112 30lI 14051 33'r 10.2IIm. 29' 3" 8.112m. 0'2" 2.111 m. NA. N.A. 2050 2750 3400
N.A... InIormalion 1101 av.1abIe wilen1abIlI~.
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Tillie 4.11 (Co"lnued)
Char1lCtlflltlca of 8mll1I HIgh P«fonnInce Mllnlry AVlltlon Alrcn"

Ref~4.10104.18

Nominll Operllling Mumum Maximum 0-.. TaMoIl' Tu.olI landing
MlilaIy Ain:tlll Dn9latlon II "--' E Takeofll,.... Fuel Cal: lCllv IWino SDl n Overall MlIlItI o-... Helalll IWilaAr.. Dill III.) Dill (II.) 1Mt(ll.)
(Commen:lIII Type) NO. Type AaIWlg (Mdt) Poundll Kilogfwn Poundl KiIagr- ~.Ga1. lilerl R.1n. Mel_ FI-ln. -...- A.ln. ~ Ft.""2 M""2 50' 50'

ATTACK AIRACRAFT
1<A·38~lor 2 PaW. .I57·P·IO TJI 3732l1 ... WI 373211 181132 70000 31751 NA. NA. n8' 22.10m. 78'4 23.27111. 22'11.11' '.1llim. 812.0 7544 NA. NA. NA.
A·4M SkvllIwk I PaW.J52.p~TJ 11 .200 ..... 10485 474 24500 11113 NA. N.A. 27r '.38m. 40'4 12.27m. 15" 0" 4.57m. 280.0 24.18 1.1iOIl NA. NA.
RA-6C VlailI,... 2 OE.~·IOTA 17 IIeO ... AS NA. NA. 881118 30 30lI NA. NA. 63' 0" ".ll1m. 7S 10' 23:11 m. 111' 5' 1I.1I2m. 7811.0 71.44 NA. NA. NA.
ME IIIIrUder 2 paw. J52·P-M TA 11300 ..... 2811eO 12083 80400 273117 2344 10.858 53' 0" ".'5 m. 54' 11' ".80m. '''2" 4.l3m. 52U 4lUO 3l1llO 4580 2540
EA-e8 Prowltt 2 paw. J52.p~TA 11..200..... 321112 14588 85000 211484 NA. NA. 53'0' 18.18m. 50' 10' 1I24m. 1"3" ..1llim. 528.11 4lI.l0 NA. NA. NA.
A·7011< COIIIIr II 1 AlIIon TF41·A·I TF 14500 ..... 111781 111173 42000 111051 1500 88111 38'11' 1t.lIl m. 411' 1.5 14.08m. ,.. ,' 4.110 m. NA. NA. 1000 NA. NA.
AV-lI8 Harrier I RR. F402-RR-a TF 21700 ..... 13 0lI6 51138 31000 14081 2141 11133 30' 4' 1I2Sm. 48'4' 14.12m. 11'1' 3.115m. 230.0 21.37 1330 NA. NA.
A·1OA 1'hundlIIboIl1I 2 OE. TF34-0E·l00 TFI 11085 ..... 241160 11321 50000 22880 3145 14.2117 671' 17.53m. 53'4 ll.a m. 14'" 4.47m. NA. NA. 4.500 NA. NA.
A-378~ 2 OE. J85.GE·17A TA 2850 ..... 8211 281 14000 83SO 507 2305 36'10.5' 10.l13m. 28'3 1.81. "'0.5" 2.71m. NA. NA: 1740 2_ 4 ISO
BOMBER
IU78 CIl1berIa 2 IWrldII.-W·5 TA 7.200 ..... 28m 13.08(] 581186 25l13l1 NA. NA. 84'0" 111.51 m. 85'8 1I.• m. 15" ,- 4.15111. lI8O.a 811.111 NA. NA. NA.
CARGO AIRCRAFT
\lC-l1A lOUII"Nm I/) 2 RA. Fl13-RR-l00 TFa 11 400 ...... NA. NA. 511500 281811 NA. NA. 111'10" 21.00m. 70'11 24.36111. 24'r 7.47m. 713.5 13.72 NA. NA. NA.
<:-2OA/BfD'H 'Ou""..m 1111 2 RR. FII3-RR-l00 TFa 11 400 ..... 32000 14515 811700 31815 41112 11105 7710" 23.72m. 83' l' 25.32m. 24' •.5' 7.43m. 113.... 88.113 5100 NA. 3.2001
<:-21 A llaarill36) 2 Ger... TFE731·2 TFa 3500 ..... NA. NA. 111300 8301 1104 501G 30'8' 1204m. 48'11" 14.83111. ,2' 3" 3.13m. NA. NA. 41172 NA. 3075
CT·3lIEiOSD.... 2 P&W.JlIO-P·M TA 3000 ..... NA. NA. 177110 1I0S1 lI03 4 lOS ..... 5· 13.S3m. 43' 11' 13.33111. 1"0" 4.• m. 342.8 31.83 5 '00 HA. HA.
<:-140JI_ 4 GerJd TFE731·3T~ 3700 ..... 18450 1131111 437SO Il1l145 28118 12211 54' 5' HUlOm. 110'5 111.42m. 20'5' • nm. 542.5 150.40 NA. 4 1ll5O 41110
FIGHTER AIRCRAFT

FootE Ph_om " 2 GE.~E·17A TJI 171100 Ill. AS 30328 1375 8171lli 211030 11156 .433 38'7.5' 11.nm. 83'0' 1'.20m. '''11.5' 5.02m. NA. NA. 43110 511eO 37110
F·5ET-1I 2 OE. "5-0E·218 TA 5000111. AS 11723 441O 247'Z2 11214 1133 5151 2lI' 8' 8.13m. 475 14.45m. 13' ... 4.08m. 188.0 17.30 2.SO 3850 3l1OO
F-aJer-dIr 1 paw. TF30-P420 TF 111800 ... AS HA. NA. 34000 15422 NA. NA. 3S 2" 10.72m. 54' II' ".81 m. 115'11' 4.'m. NA. NA. NA. NA. NA.
F'1aA Tomcat 2 paw. TF30-P·414A T~ 201100 ".AS 40104 1111111 743411 33724 NA. NA. ...·,.5· 10.54m. lI2' II' 111.1 m. '''0" 4.• m. 585.0 52.411 2500 NA. 2400
F·15E SIrille e.. 2 paw. Fl00-PW·22O or 22lIT~ 23450 ..... 32500 14742 810001 38 741 NA. NA. NA. N.A. NA. NA. NA. NA. NA. NA. NA. NA. NA.
F·I5C Eadla 2 PaW. Fl00-PW·l00 or 220 TFa 23450 ..... 28IlOO 121173 88000 30844 5400 2454S 42' 10" 13.08m. 83'11 ".43m. 111'11.15' 1I.83m. NA. NA. NA. NA. 3500
F·I8CJN FIattIInD Flicon 1 OE. F11o-GE·l00 TFa 27IlOO ..... 17278 7113 42300 1111117 1500 811U 32' 10" 10.0·m. 4lI'3 115.01 m. , ••.S" 5.OIlm. 300.0 27.117 NA. NA. NA.
F/A·leA HorMl 2 IGE. F404-GE-402T~ 17700..... 28000 12701 58000 25401 2!l8O l1n 37r 11.43m. !i8'D" 17.07m. IS 3.15' 4.• m. 400.0 37.11 14lIll NA. NA.
F-22 Ulllllnna II 2 Paw. Fl1~PW-100T~ 35000 ..... NA. NA. 80000 272" NA. N.A. ..... r 13.58m. lI2' 0.5 1•.01. ,.... 15.03m. NA. NA. NA. NA. NA.
F·100D 8uPIf Slibre 1 paw. J57,P'21A TJ 17000 ...... NA. NA. 341132 15800 NA. N.A. 38'11' 11.111 m. •• 111.000m. 111'0" 4.57m. NA. NA. NA. NA. NA.

F·'0'8 Voodoo 2 paw. .157-55 TA 14l11lO ..... 28000 12701 4lI1113 21171 NA. NA. 30' II' 12.OlIm: 875' 2O.55m. NA. N.A. 388.0 34.22 NA. NA. NA.
F·102A 0lIl80- 1 paw. J117·P·23 TJ 17.200 Ill. AS 111350 lI.m 31278 14187 NA. NA. 38' 15' 1'.82m. "'4.5 2O.... m. 21'U' • .... m. • '.5 81.45 NA. NA. NA.
F·l04S SIaIficfIw 1 OE.~E·lI1TJ 171100 ".AS NA. NA. 31 000 14081 1288 5.lI44I 21'11' 1I.88m. Nil 18.8IIm. '3''' •.11111. NA. NA. 2700 NA. 2500
F·104C9I~ 1 OE.~E·7TJ 15'800". AS 127llO 57811 111470 111131 NA. NA. 21'" 8.113m. 54'8 " .• m. 13' II' 4."m. 1•.1 18.22 NA. NA. NA.
F·10li0 ThundIIdIlIf 1 PaW.J75.1IlWTJ 24500".AS 2113113 12.m 64000 244114 NA. NA. 34'11' 10.85m. • 7.5 2121 m. 20'2" '.ll1m. NA. NA. NA. NA. NA.
F·1050 TlIutIdIn:llllf , PaW.J7l5..lIWTJ 24500 ... .AS 27500 12474 525411 231134 NA. NA. 34' 11' 10.115m. 84'3 111.58m. 111''' 11.• 111. NA. NA. NA. NA. NA.
F'IOllA OIi.O." • paw. J7l5.17 TJ 24500 ... AS 24420 11.on 34510 15853 NA. NA. 38'3' 1U7m. 70'0 21.1111 m. 20' 3" '.ll1m. 1111.5 81.52 NA. NA. NA.
F·l11F 2 Paw. TF30-P·111 TFa 25100Ill.AS 474111 2153 100000 45358 NA. NA. 83'0" 1112Om. 13'8' 22.4Om. 17' 1.11' 5.22m. NA. NA. 3000 NA. 3000

EF·l11A"- 2 Paw. TF30-P·101lTFa 111800 ... AS 56,275 25072 IIIl14l1 40348 NA. NA. 83' 0" II1.20m. 7ll'0. 23.18m. 20'0" '.10m. NA. NA. NA. NA. NA.

F·117A SIMIIll F...... 2 OE. F404-GE·F1 02T~ 10IlOO ..... NA. NA. 52500 231114 NA. NA. U4' 1320m. 8S 11 2O.OIlm. 12' 5' 3.18m. NA. NA. NA. NA.· NA.

RECONNAISSANCE AIRCRAFT
TR-l/U-2A , OE. F101-GE·F21l TF 111000..... NA. NA. 40000 111144 1175 5.342 103' 0" 31.311 m. 83'0' II1.20m. '''0" •.• m. NA. NA. NA. NA. NA.

ANT!-SUBMARINE WARFARE AIRCRAFT
$oM Vikina 2 OE. TF34-0E-400 TFa 11.275".•. 28 7lI3 121411 1125311 231131 NA. NA. 811' 8' 2O.03m. 53' 4' ,..am. 22'11' ..... m. !i8lI.O 55.58 NA. NA. NA.

TRAINING AIRCRAFT
T·1A 2 PaWC. JT150·58 TFa 2l1OO ..... 5200 235G 18100 7303 NA. NA. 43'8' 1325m. 48'5 14.78 m. 13' 11" 424m. NA. NA. NA. NA. NA.
T·2CBuc_ 2 OE. J85.GE·4 TJa 2850 ..... 11115 31111 13171 51178 NA. NA. 311'2" 11.112 m. 311'4' 11.87m. 14'10" 4.51 m. 255.0 23. NA. NA. NA.

N.A.• 1nf0lmlll1Oll noIlIVailable when table~ed.
TF • Tultlolan

TJ • TurtxJl-t

4. MILITARY AvtATION

Ill. AS • poundIlhrUIl wiIh aIIerburnlng
Ill.•.• poundllhrUll II.
Ill. WI • poundllhrull willi wlI" Inj4lcllon
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Teble 4.1' (Co,.lnued)
CItanIet....lcs 01 81MB HIGII~_ "'"MY AYIeIIon AlICI'IIft

Aef__ 4.10to4.18

Nominl/ 0per8ling Mumum Maximum Over.. T.laIdt TI/la<lII Lanclinll
MiIilary Aln:rllll Dts9Ialion I) Powr E Takeon Wekft Fuel CMlacilv WiNl9DI n Over.IL_ Over......iahI WlnlIAr.. Dill. (ft.) 0iII (II.) Dial (II)

tc-tCl8I Type) No. T)Pe Aa~(McflI Poundl Kilogram Poundll K;q,am ",., Gal. L... RIn. ~ Fl./n. .....,. A.,". ~ Ft."'2 Ar2 511 50'

TRAINING AIRCRAFT Continued
T·33 SIloolilll S1ar t AlImn J33-A-36 TJ 5.200 lbt.lI. lolA. lolA. 14442 8551 lolA. lolA. 38' 10.5" lU5m. 37'11 11.48 m. tt"r 3.Mm. lolA. lolA. lolA 25llO 3480

T·378T... 2 CollI...T·25 TJI 1 025lbt. II. 3870 17551 8575 21182 30lI l.a 33'11" 10.2IIm. B3 8.l12m. 11"2" 2.1'lIm. lolA. lolA. 2.05(1 27!50 3400

T·3M T.lon 2 OE. ~E·liA TJI 3810 be. AD 7410 3381 120113 5485 M3 2850 25'''' 7.7m. 4e" 10" t4.13m. 12' lOS" 3.l12m. t70.0 15.80 2.500 3.100 4500

T-45A GoaIlIiwll 1 RR. F405-R~401 TF 5845 ...... 11399 4.26~ 12758 5787 781 3480 30' 10' 1I.39m. 35'11 to.•m. t3'r 4.12m. 17118 1I.3lI 2330 3144 3llOO

T-471Ceeana CilItIon H) 2 TF 25OO1ba... lolA. lolA. 13300 8033 742 3373 52' 15.85m. lolA. lolA. lolA. N.A. lolA. NA. 2270 2385 lolA.

UTILITYA'~RAFT
HU·25 au.rdan lFIIIc:on 2001 2 GlwNflATF3...2C TF. 5538".81. " 111000 ....118111 133510 15.200 1585 7.206 53'11" 18.3Om. 58'3 17.15m. ITS" ·5.32m. 440.0 41.00 4680 N". 3710

101.".• fnlomlldlOll notav.~when"" pNPared.
TF. TUltIol.n
TJ.T~

be. AD • pounda IhrUll with aIlerbuming
be. It.• poundllhrUlt II.
be. WI • poundllhrull wllh .mer lnjeclion



TableUO
atal'llClertetk:8 of SIMI Low Pwfonnanc:e ..Ilta" Avlatlon Aln:nlt

....-.nc:ee 4.10 10 4.1'

Nom"-' Op«1IItng Mallimum Maximum 0--'1 T.~ TakItoIl Landing
MlIIlary Aln:fall Dnignallon I' Power EmoIvWlliahl Takeoll W8k11l1 FuelCu lellv Wino Sol n Over•• llftCllh 0-111 Hllahl WilaAr_ Dill. (II) Dill. (II.) Ditt. (It.)
('CcImnWrclaI Type) No. Type Ramo (NCh) PoIIndl KiIogrllll Pounds KiIogrIm Imp. Gal. litera A.1n. Mel_ FI. In. Melefa A.In. Meters A.""2 M""2 50' 5(7

SMAI.llOW PERFORMANCE MIlITARY AIRCRAFT
AC·l1llK FIvina Baxcar 212 PaW.R336G-llllB RPt.'GE.Je5-17 3 700 hoI2850 "" 747 2O.2lI7 nooo 34027 NA. NA. lOll' 3" 33.2l1 m ll8'8 28.38rri. 28"S" 8.08m. '""7.el 134.43 NA. NA. NA.
C-131 SwNrilan Ie-P 580' 2 TP 41508 ~ NA. NA. 83000 28578 21180 0.45lI 106' 32.31 m. NA. NA. NA. N.A. NA. NA. 3580 5UJO 2750
C-123K Plvnler 212 PaW.~18W RPlIIOE...., 2:500~5( 35_ 18042 80000 272111 NA. NA. 110'0- 33.53m. 78'3 23.1112m. NA. N.A. 1223.0 113.80 NA. .NA. NA.
C-2A OrMIhDund 2 AIIIon T!i8-A-425 TI'I 41110 38348 ".. 57500 28De2 NA. NA. 80'1' 2458m. 5ll'1I 17.27m. 15'11' 4.85m. 700.0 as.03 NA. NA. NA.
C-27A SDaIlan 10.222' 2 OE. T84-GE·P40 TI'I 34001111 35500 ,.,03 511878 257llll NA. NA. 114' 2" 28.70m. 74' 5.5" 22.80m. 34'S" 10.57m. NA. NA. NA. NA. NA.
E·2C HllWIItw 2 AIIIon T58-A-422 TI'I 4~11'l1i 37878 17.1* 515811 23301 NA. NA. 80'1' 24.58m. 57' 7" 17.58 m. 18'4" 5.58m. 7000 as.03 1850 2800 1440
C-8 Bullalo IOHC·S' 2 OE. CT8U20-4 TPI 3130 1 'lIi 22 8114 10371 411000 22228 2108 11583 NO' 2lI.28m. 7'10' 2408m 28"S" 8.13m. NA. NA. 2300 2750 2010
~..urC-4Acadtme IO.-..r- 2 RR. Dart Mlc538lC TI'I 22101 III 24575 11 14 38.000 18320 NA. NA. 7f14" 23.87m. 81' 11' 2O.80m 23' 4' 7.'Om. 810.3 'as.lIll NA. NA. NA.
E·QA IOHC·8M\ 2 pawc. PW12OA· 18OOa1ll NA. NA. 33000 14ll8ll NA. NA. 85'0" 2501 m. 7'3' O' 2:2.25 m. 24'1' 7.48 m. NA. NA. NA. NA. NA.
C-7B CwIlou 1OHC·4' 2 PaW. R2OllO-7M2 API 1 4!50 III 182eO 8.28:l 31300 14107 829 37811 ll5' 7.5" 2O.15m. nT 22.12 m. ,,'r O.88m. 1112.el 8413 725 1 185 1.2315
HU-l/l8 AIlal_ 2 IWrirlhl R-ll12O-788 RPs 1425 22833 1035 30353 13788 NA. NA. N 8" 28.48 m. 82' 10" 10.15m. 25'10- 7.87m: 1035.0 ".15 NA. NA. NA.
So2E Tr8CMr 2 IWrkIIlI R-ll12O-82WA RPI 1525 hIl 18 750 8 50S 28887 '2187 NA. NA. nT 2:2.12m. 43'8 13.28m. II' 7.5' 5.08m. "'.el ..08 NA. NA. NA.
C-23A Shema ISlIOr1I330' 2 PaWC. PTSA·45R TPs 1108 ahe NA. NA. 25800 " 812 NA. NA. 7~r 2:2.78m. 58'0.5 17.80m. II''' 4.05 m. NA. NA. 802 NA. NA.
OY·l0~hawk 2 lvcomlna T53-l' 5Il701 TPs ll80aIm '2054 5488 18.50 838ll NA. NA. 41' ". 1•.80m. 4"0 12.50 m. 12' S" 3.88 m. 380.0 33.45 NA. NA. NA.
C-28A IS~t28127 MelrOllner III 2 oan.n TPE331-l1U-812G TPs l100ahll 0404 43Ol1 18 500 7484 848 2.048 51'0" 17.37m. l58' 4' 18.08m. 11'8" 5.08m. NA. NA. 4840 NA. NA.
C-12F Huron 1BMc:h 200 SuDer I 2 pawc. PTSA·42 TI'I 850 NA. NA. 15000 8804 544 2473 54'8" 111.111 m. 43'0 13.34m. 14' S" 4.42m. 303.0 28.15 2519 NA. NA.
oy· '00 8ioncO 2 G8nd T78-0-42W421 TI'I 104ll 8353 371111 ,...... 8552 NA. NA. 40'0' 12.2m. 42'3 '2.lm. 15' I" 4.10"'. 201.0 27.03 NA. NA. NA.
OV·1OA BrOftCll 2 GanM~UII.17 TI'I 7'5 I " 8803 312 14 ..... 85.52 NA. NA. 4t10" . 12.2m. 4"1' 12.87m. 15' 2" 4.82m. NA. NA. NA. NA. NA.

C-12C Huron I8Mcll A200 - 2 PaWC. PTIA-41 TPI 850 711115 3588 12500 5870 544 247:1 54'10" 18.71 m. 43'0 13.34"'. 14' S" •.42m. 303.0 28.15 25711 NA. NA.
C-12A Hwonla-lt A2OO- 2 PaWC. PT8A-38 TI'I 7SOIiII 711115 3588 12500 5870 544 24T.l 54' 10" 18.71 m. 43'0 '3.34"'. 14' S" •.42"'. 303.0 28.15 2519 NA. NA.
UV~I8B IDHC...3llll Twin 011«, 2 PaWC. PT8A-27 TI'I 8S2 7415 3383 12500 5870 382 , 731 85'0" III.a'm. 51'0 15.17"'. , .. S" 5.114"'. 420.0 30.112 eeo , 500 1 ll4ll

1lJ-21J uw.IBeedl A200 - 2 PaWC. PT8A-41 TI'I 85ll 7530 3418 12050 5874 NA. NA. 54'8" 18.81 m. 43'0 13.33m. 15' •.57"'. 303. 28.15 1858 2.519 2845
U-21 F Ut. 1BMc:h 100 Kina Air) 2 PaWC. PTSA·28 TI'I 810 53llll 2404 11 500 5218 NA. NA. 45' 10.5" 13.l8m. 35' 11 10.05 "'. IS' 4" •.87m: 280.0 2801 1858 2519 2845
1lJ-21BICJE Utllla-lt 110 Kina 2 paWC. PT8A-211 TI'I 820 5300 2404 085ll .3n NA. NA. 45'10.5' 13.08m. 35'8 'O.82m. 14'2" 4.32"'. 280.0 28.0' 1858 2519 2845
U-21A/DIGIH u..1BMc:h 110 KInn 2 PaWC. PT8A-2O TI'I 550 5300 2404 085ll 43n NA. NA. 45'10.5' 13.08 m. 35'8" 10.82m. 14'2" 4.32m. 280.0 2801 1858 25711 2845
T-44A 18NclI1IOKina AIr, 2 PaWC. PT-8A-348 TPI 850 8326 28llll 085ll 4317 NA. NA. 50''' 15.32m 35'8 10.82m. 14'" 4.33"'. 2030 27.30 NA. NA. NA.
T·280 Tro/M 1 Wr** R-llI2O-58SRP 1300 8512 2054 8"8 3882 NA. NA. 4t1T 12.37m. 32' 10" 10.00m. 12' S" 3.88"'. 2712 25.10 NA. NA. NA.
U-8OIF~ le-ctl TwinBa 2 lvmmina ().4Il).lIA1A8 PI'I 340 4010 2.254 7700 3403 284 1.2lll1 45''' 13.19m. 31'8 1.10"'. "'S" 3.51 "'. m.o 25.13 NA. 2050 2450
U-1/DHC-3on.r, 1 PaW. R-1340-50 RP 800 .431 201D a OlIO 3829 213 llIIIl 58'0" 17.88m. 4" ,0' 12.75"'. 12'1' 3.""'. 375.1l 34.84 830 1155 eeo
O-2/e.-337 2 Cont. 1O-3lIllC PPI 210 'C 2848 1.21121 5400 2440 NA. NA. 31'2" 11.83m. 20'0 1.07"'. NA. N.A. 202.5 18.10 NA. 1175 1175
T-42 Codllw 18Mcll55 e.on) 2 Cont. 1O-41O-l PPI 280'C 3107 , 45Cl 5100 2313 188 755 31' 10" 11.53m. 21'0" 8.23"'. I'S" 2.10"'. 275.0 25.55 1315 2050 2.2m
U-tIAI8I0HC·2 e.-) 1 PaW. R-8M-AN-11313W3llA RP 45O'C 3000 , 381 5100 2313 138 821 48'0" 1•.83m. 30'4 0.25"'. 1'0" 2.7."'. 2!5O.0 2323 510 1015 10lIO
U-3IHc.ana 310) 2 Cont. 0-410-0 2eO 3082 , 380 5100 2.313 207 1141 37' 8" 11.43m. 20'1' 0.02"'. .. ". 3.02m. 175.0 18.28 1335 1700 1710
AU-23A ,"-ma_ l Al~ TPE331·1·101 TP 578"" 2812 11as 4850 22001 110 773 "'8' 15.13m. 35'. 10.110 "'. 10' S" 3.20"'. 310.0 28.10 :leO nl 722
y.2OA Cflme.hua IPlIIIua PC-8 T 1 PaWC. PT8A-27 TP 8I01'C 2885 121 '850 2200 NA. NA. 40'a' 15.13m. 35'0 10.10"'. 10' S" 320m. 310.0 2880 NA. NA. NA.

U-3A~310\ 2 Cont. ().41O-M 240 'C 2000 131 4700 2132 207 841 31' 10.117m. 2T I 8.25m. 10' 5" 3.1am. 175.0 la.28 1335 , 1'00 1710

T·34O MenlOf 1 PaWC. PT8A-25 TP 4OOi'C 2ll4ll 1.33- uool 1050 '30 581 33' 4' 10.18m. 21' 8.5 8.75"'. 1'1' 2.12"'. 1711.a 18.• 1155 Ill:ilO 1705

U- '00 CourWr t lvarnilna QO.4IO.Gl OS PP 211511l 2037 1112 3ll:ilOi t 778 NA. NA. 390" lUOm. 30'0 1.37m. .'0" 2.. m. 231.0 2U8 NA. NA. NA.

AU·24 Stallon t PaW.PT8TP 280'Cl NA. NA. . 3.2lll11 1451 100 455 35' 10.87m. NA. NA. NA. N.A. NA. NA. 8001 NA. NA.

T-3-' Enh8nced FliaMsa_ l lvcamlna AE1O-540-D4A5 PP 280111 1714 m 2.5001 tt34 NA. NA. 34'r 10.Mm. 2~ 10" 7.57"'. 1''' 2.38m. NA. NA. NA. NA. NA.

o-lF Bird 305' 1 Cont. 0-410-15 PP 210 'C 1114 732 24001 10811 NA. NA. 31'0" 10.07m. 21' 10' a.""'. r4" 2.24m. 114.0 18.'7 NA. NA. NA.

T-41C Meacalera Ic..na '72' 1 Cont. 0-380-0 PP 210 'II 1285 583 23001 1043 88 3llll 35'10" 10.02m. 28''' 8.2Om. 1'11.5" 2.88m. NA. NA. 1400 2110 1345

T-41A MeacatelO lC_a172' 1 Cont.o-~PP 145 'II 1285 583 23001 1043 6ll 3llll 35' 10" '0.92m. 21'11 8.2Om. 1'11.5' U8m. NA. NA. , 400 2110 1345

N.A.• lnlorm_1Oft not ••iIabIe when'"~ed.
TF • Turbofan
TJ • Turbofel
TP. TurbopftIp
PP • Pistonprop
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T..... 4.20 (Continued)
0l8rKterlMlcll of s-n Low PerfomI..- 1oIllt.,AvI8Ilon AJn:mt

Ref-.nc:.. 4,10'0 4,18

No. Tp

Nomil.. eper_ing Mulmum Muimum
Pawr E TaMo" welaht Fuel <:all ICIlY

Rating (eadl) Poundll KiolP"- Poundll Kilc9-~. Gal L.....

o-d
IWina Sao n 0ftnI1 L.....m 0-11 ~ IiatlI WIIIlI Area
R. In. MBtefS Fl. In. Mele.. R. In. u... Fl.""2 M""2

Tauott Tueoft Landing
Ditt. (II.) 0lIl. (II.) Dill (II.)

sa 5C7

CARGO AIRCRAFT
Co:1A GrIlVhound 2 AIIIon TliI-A-425 TPI 41110 lID

Co78 CIIIlou tOHC-AI 2 PaW. R2CJOO.7M2 RPI 1450
v.UIIo IOHC-51 2 Of.CT~4ow. 3 130
Co12F Huron /1lMc:lI200 &m.1e 2 PaWC. PTM-42TPI 8!iO I

CoI2C Huron /!lMch A200 &m. 2 pawc. PT8A-41 TPI 8!iO
Col:1A Huron Ia-:Il A200S- 2 pawc. PTM-38TPI 7!iO I

Co23A ShemIl/S~ 3301 2 pawc. PTM-45R TPI 1 l1N11
Co28A /SA.28I27 MIl,oIiner lin 2 GanwlITPE331·' lU~I20 TPI 1 100 I

Co27A SDartan /0.2221 2 Of, T~f·P4DTPI 3400IIlD
AC·llfll( FIvina 8oxca, 212 paW.R33fiO.llllB RPWGE.J85017 3700 1I1W28!iO
C-123K Provider 212 paW.R2~lIllW RPllGE.J85017 2500 1IlIW2ll5C
~13' s-riIan ro-air 580) 2 tP 4508I1D

24575
18260
22884
NA.
7865
7865

NA.

35500
44 747
35386
NA

18488
II 14
8.283

10371
NA.
3588
3568

NA.
4306

16103
202117
18042
NA.

67500
36000
31300
411000
15000
12500

'2500
25600
18500
58818
nooo
60000
83000

28082
16329
'41117

680C
5670

11612
7484

257119
341127
27216
26518

NA.
NA

2108

NA.

MA.
MA.
M.A.
2080

NA
NA

1158
2473
2473
2473

MA.
21148

.NA.
M.A.
NA.
11.4541

tK1 r 24.58 m.
78' 4' 23.87 m.

lIS' 7.5' 29.15 m.
lie' 0" 21128 m.
5<r8' 18.81 m.

54' 10" 16.71 m.
54' 10" 18.71 m.
U6" 22.78m.
57' 0" 17.37 m.
H2" 28..70m.

lOll''' 33211 m.
110' 0" 33.53 m.

. ,oe' 32.31 m.

56' 8' 1727 m.
8711 2O.• m.
727' 22.12m.
7'10 24.08 m.
~II 13.34m.
~I' 13.34m.
~II 13.34m.

58' 0.5 '7.• m.
58' 4 18.08 m.

74' 5.5 22.• m.
8S' 6' 28.36 m.
78' 3 23.1lI2 m.

MA. NA.

15'11' U5m.
23'4' 7.'Om.
31'W' 1.88m.
28'1" '.73m.
14'1" 4.42m.
14' 6" 4.42 m.
14'6" 4.42 m.
, .. ,. 4.lIlim.
, .... IUlllm.

34' 8' 10.57 m.
28' 6" 8.oe m.

MA. M.A.

100.0
810.3
112.0

MA.
303.C
3030
303.0

MA
NA.
MA.
'447.0
12230
NA.

85.03

'85.1Ill
84.73

MA.
28.15
28.15
28.15

MA.
MA.
MA.

''''.43
113.60
NA.

NA.
NA.

2300

257\l
257\l

MA.
N.A.
MA.

3580

NA.
NA.

11115
27!iO

MA.
NA.
NA.
MA.
NA.
N.A.
NA.
MA.

5180

MA.
NA.

1.235
2010

NA.
NA.
NA.
NA.
NA.
MA.
M.A.
MA.

27!iO
ELECTRONIC WARFARE AIRCRAFT
E·2C H-,-" 2 AIIIon fM.A.422 TPI
E·lIA /OHC-eMl 2 pawc. PWl20A

4581 .". 37818 17.lIIIOI 51 58lI23 3111 MA.
'800W NA. N.A. 33000 1411811 NA.

MA.
MA.

tK1 r 24.58 m.
85' 0"25.111 m.

57' 7' 17.• m.
73' 0' 22.2l1 m.

, ..... 5.I58m.
24'7" 7.4IIm.

100.
MA.

85.03
NA.

1850
NA.

2.8001
NA.

1440
NA.

08SERVATION AIRCRAFT
().I F 8iJd 305 1 ConI. 0-470-15 PP
OV·IOMohawll 2 l-.lnDTU-l151t701ow.

210 1814
12054

732
5488

2400
18450

108lI
83611

N.A.
NA

NA.
MA.

36' 0" 10.117 m.
41' 11" 14.60 m.

27 10' 8.48 m.
41' 0' 12.50 m.

2.24m.
3.l8m.

174.0
360.0

Ill.17
33.45

NA.
NA.

NA.
MA.

NA.
NA.

OV·IOO Bronco 2 GanwlI T7trQ.42G1421 TPI
OV·IOA BrOllCO 2 GanwlI~18I417TPI

210
10401

7151

2848
8353
88113

1211~

3.7811
312

5400

'4 ....'4 ....
24411
·6552
8552

NA.
MA..
NA.

MA.
MA.
NA.

38' 2" 11.83 m.
40' 0" 12.2 m.
40' 0" '2.2 m.

2ll'1 11.07 m.
4Z3 12.lIm.
41' 7" 12.67 m.

MA.
15'1
111' 2"

M.A.
4.80m.
4.82m.

202.5
29'.0

NA.

1880
27.03

NA.

MA.
MA.
NA.

, 875
NA.
MA.

1675
NA.
NA.

ANT!-SUBMARINE WARFARE AIRCRAFT
5-2E T,... 2 IWrtDIlI ~'820-82WA RPI 1 52511~ 187!iO 8.50!! 28 867 12187 N.A. NA. nr 22.'2m. ~ 8 13.2l1 m. 18' 7.5" 11.08 m. _.0 NA. MA. NA.

TRAINING AIRCRAFT
T·'" En,*,-, FIimltsa-
T·280T.......

T-4IA~~1721

T-42 COClIiM /IlMc:lI156 Baron)

UTILITY AIRCRAFT
U-I IOHC-3 Oller)
U-381C-.310)
U-3A lCeMIl8 310)
U-8A18 (DHC-2 sea-)

U-IOO eoun.r

UV·Ill8 /OHC...300 Twin Oller)
V-2M Clliricallua /PiIIIuI~ T
RU-21J lJle I!lMch A200 Sq)er Ie

I l: ~04A5PP

, IWridIt ~1820-58S RP
, PaWC. PTM·25 TP
1 ConI. 0-380-0 PP
1 ConI. ().3OQ.C PP
2 ColC,~PPI

• ....WC. PToU-S48 Tftt

1 ....W. ~134O-HRP
2 ConI. 0-470-0
2 ConI. 0-47l).M
, ....W. R-INI5oAN-1~ RP

2 IW!WlI ~1820-18B RPI
2 P&WC. PTM·27 TPI
1 pawc. PT8A-27 TP
2 P&WC. PTM·41 TPs

1300

210

145 '"

800 1m
2lI01m

1425
8521

8!iO I

1714
8512
21140
1285
1.285
31117

••
4431
3082
2IlOO
3000
41170
2037

22833
7415
2685
7530

211li4
1334

583

1.45<1
288

2010
'.3M
1315
1361
2254

1lI24
'0357
3363
1218
3416

2.!500
• na
4300
2300
2300
5100
11850

1000
5100
4100
5100
7100
31120

30353
12500
4,850

1211!iO

1134
3882
U50
1043
1043
2313
43n

3129
2313
2 '32
2313
34113

1718
13768
5870
2.2001
58741

MA.
NA.

130
88

118
NA.

213
207
207
136

NA.
NA.

NA.
N.A.

MA.
NA.

581
30t
3011

MA.

1141
1141

,.20(

MA.
MA.
1737

MA.
MA

34'11" '0.5IIm.
40' r '2.37 m.
33' 4' 10.18 m.

35' 10" 10.112 m.
35' 10" 10.112 m.
3T 10" 11.53 m.
liO''' 15.32 m.

58' 0" 17.88 m.
37' 6" 11.43 m.
.. '0.II7m.

48'0" ' •.83m
4S' 3" 13.7\l m.
311' 0" 11.811 m.
lie' 8" 211.48 m.
85' 0" 111.81 m.
4tr 6" 15.13 m.
5<r 8" 16.6' m.

24' 10" 7.117 1ft.

32' '0" 10.00 m.
28' U a.75 m.
28' 11' 8.20 m.
28' " a.2O m.
:rr 0' 8.23 m.
36' • 10.82 m.

41' 10' 12.75 m.
2ll' 7 11.02 m.
B' a.25m.
30'4 1.25m.
31'1 II.80m.
30'1 1.37m.

62' 10" 111.15 m.
51'11 15.nm.
3S'1 '0.110 m.
43' II '3.33 m.

1'W' 2.36m.
12'1" 3.l8m.
.. r 2.llI2m.

8' 11.5" 2.88 m.
8' 11.11' 2.88 m.

"8" 2.lIOm.
14'3" 4.33m.

12' 7" 3.84 m.
II' 11" 3.02 m.
'0'5 3.'8m.
11'0" 2.74m.

11'1" 3.111 m.
1110" 2.• m.

25'10" 7.llm.
Ill' I" 5.114 m.
'0' 6" 3.20 m.

15' 4.51 m

NA
2712
17\l.8

MA.
MA
275.0
293.11

375.0
175.0
175.0
250.0
m.o
23'.0

1035.0
4200
310.0
303.0

NA.
25.111
18.•

M.A.
NA.
25.116
27.30

"'.84
1128

2323
25.73
21.48
118.'5
311.02
28.80
28.15

NA.
N.A.

11M
1400
, 400

NA.

830
1335
1335

NA.
NA.
MA.

880
NA.

1858

MA.
MA.

11120
2180
2180
2050

NA.

I 1116
1700
UUl
1015
2050

MA.
MA.

1500
MA.

257\l

NA.
NA

1345
1345
2202

MA

880
, 7110
, 7110
, 000
2450

NA.
NA.

, II«)

NA.
2845

N.A.• InIormahOn not .11abIe wilen IallIt pNpIIed.
TF • TUItlcllan
TJ • TUIbojeI
TP. TUlboprap
PP.PiIIonprop



'.bIe ".210 (Conllnued)
D1UKtMetlcs of 5meII Low PerfonMnce M"t.ry AYletlon Alrcrel

Ref.wtCM ".10 to ".11

Nomin.. Opefllling Muimum Mulmum 0-.. Tu.atf Tu.on ~ndino

Mlll8ry Nteralt Dnlgnallon el Power E T.-II welahl Fuel c.. ICiIv IWIna SIll n OYetaIL-" o-.....iaIlI W_h. Dill. (II) DieI CII.) Diel. (II.)
(Commen:i81 Type) No. Type RelinO (each) Pounde KIogram Pounde KIlogram ,"". Gel. LlIere RIn MeIere Fl. In. ~. R.In. MeIere FI""2 M""2 &0' 50'

UTl.lTY AIRCRAFT Conllnued
U-21 F Ul.,8McII 100 KIna Awl 2 pawe. PTeA-28 TPe 1l808/1I 5300 2404

" 500
5.218 NA. NA. 46' 105· 13.lJlIm. 35' ". 10.85 m. 15· ..• ".l7m. 280.0 2801 1858 2.5711 2845

1lJ·21B1C1E \Jlt IIlMch 110 K_. 2 ....we. PTeA-2lI TPe lI208/1I 5.3001 2404 1le50 un NA. NA. .-s' 10.5· 13.lJlIm. 35'8· lO.82m. 1.'2" ".312m. 2800 28.01 1858 2 5111 2845
U-21 NDIGIH Ute IllMellIlO KIna 2 ....we. PTeA-20 TPe 5508/11 53001 2404 1le50 un NA. NA. .-s' 10.5· 13.lJlIm. 35'8 lO.82m. 14'2" 4.312 m. 280.0 28.01 1858 25111 2845
AU-23A"-_ 1 AI~ TPE331·1-t01 TP 578 eeNl 28121 I 185 4e50 2200 170 m 4ao 8' 1S.13m. 35"11 10.110 m. 10'r 320m. 3100 211.110 380 nl 722
AlJ-24 Stllioll t paw.PTITP 2lIOhD N.A. 1 NA. 3.200 1451 100 455 35' 10.87m. NA. NA. NA. N.A. NA. NA. tIOO NA. NA.
N.A.• IIllormellOll nat .....whtn Iablt P'WI*ed.

TF • TIIIbalan
TJ • TUltIaItt
TP • TUItlopnlp
PP.PIeIonpl'op
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Table 4.21
Olaraderl8lk:a of " ...ary Hellcoptera

A.__ 4.1010 4.11

Nomnal Operming Maximum Maximum FUM. Number
MiIUIy AilQ"lIII Dn9lation al Powott E 'hI Takeel" 'NeDll Fuel C8II1lCiI¥ Aolor OialTllller Overa. LIIItIlh Over.. ~ tiIIhl NurNlet Aolor
(Comme1Cial Type) No. T",- Raling (..dl' Pounda KJog- Pounda Kilogram 1n1l. Gal. Litera R In. MeIerS Fl. In. Melefa R.1n. MeIera Rolor(a, Bl8dea

MILITARY HELIOOPTER
CH-53E S-Slab 3 OE. T84-0E.418 TS. 4 3llOah~ 33228 15072 13500 33339 NA. NA. 790" 24.08m. 73'4 22.33m. W5· 8.117m. 1 7
MV-22O"... 2 AIIaon T4O&-AO-400 TS. 815Oah~ NA. N.A. 511000 211782 NA. NA. 38'0" 10.lIllm. 58' 10" 17.33m. lT4· 5.28 m. 2 3
Wi·53JP_a- 2 OE. T84-0E·7A TS. 4325~ NA. NA. 50000 22880 1300 51110 7Z3" 22.02m. 872 2O.47m. 24'11· 7.58m. 1 7
CH·548 T.'" ts.&Il 2 paw. f73.700 TS. 4IlOO 111234 872 47.0001 21 3111 ll30 2864 nv 21.115m. NA. NA. 11' 7" 5.87m. 1 I
CH-47CIMH-47 Chinooll 2 LvcomIna TM-l·llA TS. 3570al1lJ 20818 11351 48000 20115 1042 4737 5O'V 11.211 m. 51'0 16.54m. 18'7" 5.87m. 2 3
CH·530 s.. SIdon 2 OE. T84-0E-413 TS. 3925al1lJ 23828 1071 42000 111051 NA. ·NA n3· 22.04m. 87.2" 2O.48m. 24'11· 7.58m. 1. •H-37A 2 Paw. R-2llOO-5()'54 RPs. 1 llOO I1IJ 20131 114411 31000 14081 NA. NA. 7ZO" 21.115m. ll4' 3· 111.58m. 22'0" 8.71 m. 1 5
CH-48E SN Kniahl 2 OE. T~E·18 TS. 1870al1lJ 15 198 8894 24300 11 022 NA. NA. 25' 8· 7.81 m. "8'8 13.92m. 18'8" 5.08m. 2 3
MilHH-llOO p_ Hawll 2 OE. T7OlHlE-7O(V71)IC rs. 1510ahD 10824 41111 22500 10.206 820 3728 53' 8· 18.38 m. 50' 1 15.28m. UI'IV 1U3m. 1 4
CH·3fJHH-3E Jolv a-n Olanl 2 OE. TSl-OE·5 TS. 1500ahD 13255 1012 22050 10002 12Ol1 6_ . 82' 0- 18.lIm. 573· 17.45m: 18' 1· 5.51 m. 1 5
HH·3F ...1can 2 OE. TSl-OE·5 TS. 1500ahD NA. N.A. 22050 10002 NA. NA. IZO" 18.lIm. 573· 17.45 m. 18'1· 5.51 m. 1 5
SH-eoB SNhawll 2 OE. T700-GE·401C TS. IllOOahll 13148 81111 21000 11525 NA. NA. 53' I· 18.38m. 50' ,. 1528 m. IT 2" 623 m. 1 4
AH~ADaclIe 2 OE.T7OlHlE-700 TS. 1IlOO ahp 10288 4857 21000 11525 378 17Ol1 48'0" 14.83m .5 15.08m. 127" 3.l3m. 1 4
SH·3H SN KIna 1S-8H 2 OE. T~E'10Tse 1 4OOah~ 13485 11011 21.000 11525 NA. NA. UO" 18.lIm. 54'11 18.811 m. 18'10" 6.13m. 1 5
\IH~ SNhawk 2 OE. T7OlHlE·700 TS. 15101 \Jl 11284 5111 . 18lK14 7701 NA.. NA. 53'a- 11.38 m. 50'1" 1528m. 18'10" ·5.13m. 1 . 4
H-21~ 1 Wl1d'l' R-182G-103 RPS 1425 III 1100 3l1li2 15000 8llO4 NA. NA. 44'0" 13.41 m. 52"8 18.0m. 15'5· 4.7m. 2 3
AH-l W SN Cdlla 2 OE. T7OlHlE-401 TS. 11l8011Il 10200 4827 14750 81110 NA. NA. 48'0" 14.83 m. 45'8 13.17m. 14' 2" 4.32m. 1 2
AH-tTCobra 2 pawc. T400-WV-402 1 0251 III 8801 3.IlO5l 14000 8350 NA. NA. 48'0" 14.83m. "8'2 14.8Im. 13'8" 4.12m. 1 2
CH·34C Choctaw IS-51) 1 paw.R·l~ RPS 1525hp 7750 3515 14000 8350 NA. NA. 58'0" 17.07m. .... 11· 14.25m. 14'3.5· 4.38m. 1 4
SH-2F s....riI. 2 OE. T~E-8F TS. 1350ahp 8852 3017 13500 8123 NA. NA. 44'0" 13.42m. 31'4 11.• m. 15'8" 4.73m. 1 4
UH-IN Iroauoia 2 paWC. T4Oll-CP-4OO TS. 1.2l1O ahll 5549 2517 11.200 5010 410 1884 48'2" 14.7m 42' 5· 12.113 m. 14' 5· 4.3IIm. 1 2
AH-1SCobra 1 lvcomlna T53-703 TS ll1OOal1lJ 84711 211311 10000 4538 NA. NA. 44'0" 13.41 m. 44'7 13.58m. 13'8" 4.12m. 1 2
AH-1JCobfa 2 PaWC. T400 TS. llOOiID 7281 3.21lo4 10000 4538 NA. NA. 44'0- 13.41 m. 44'7 13.58 m. 13'8" 4.12m. 1 2
AH-l0Cabra 1 Lvcamina T53-13 T8 1400 Ill) 8073 2755 11500 4309 2!50 lIn 44'0" 13.41 m. 44'7 13.58 m. 13'8· 4.12m. 1 2
HH-IH Iroauoia 1 lvmmlna T53-l·138 T8 14Oll11N: NA. NA. 11500 4309 330 1.500 48' 4· 14.13m. 42'0 12.lOm. 13'V 3.llllm. 1 2
HH-85A Dl*lhln 2 AIIaonIGiJTaa LHTEC T~IOO 1.2001 6922 2.888 1921 4050 NA. NA. "311' 2" 11.lIm. 378 11.43m. 12'r 3.llIm. 1 4
HH·43F HuUIa 1 lWlllftllna T53-l·11A TS ll25 4.4111 202 1100 3l1l12 NA. N.A. 470" 14.33m. 25"2 7.87m. 15' 8.5· 4.74m. 2 2
H-l110 ChicllnR 1 Wrlllhl R-13CJG.3 RPS 7llOhD 5250 2381 1100 3014 NA. NA. 4lrO" 14.114 m. 42' 3· 12.18m. 13' 4· 4.08m. 1 3
H-25 Atrrr. Mula 1 COnI. R-1I75-4'4llA RPS 550 3928 1782 1100 2767 NA. NA. 35'0" 10e7m. 31' 10" 1I.7m. 13' 2" 4.01 m. 2 3
H·5AISo6U 1 paw. R-lIll5-48 RPS 450 3770 1710 5000 2.2&11 NA. NA. 48'0" 14.lm. 41711· 12.47m. 12'1'· 3.Mm. 1 3
AH-4lIMH·e 0Nnder 1 AIItonT~TS 420 NA. NA. 3150 . 1741 82 282 2ll' 4· 1.00m. 23'0 7.0m. 8'1.S· 2.47m. 1 3
OH-58IUH-511l<lowa 1 AIIaon T83-720 1C2OB1 T8 150 ,.. 814 UOIl 1451 112 50lI 35' 4· 10.nm. NA. NA. ....S· 2.111 m. 1 2
TH-57 SN Ranaar 1 Allton T83-A-700 TS 317a ,.. 884 3000 1381 NA. NA. 35' 4· 10.7Im. 32'T II.IM m. "7" 2.•'m. 1 2
H-13 Sioux I8aI 471 1 lWlllftllna TVO-435 PS 210 11111 825 2960 1331 NA. NA. 371.5· 11.32m. NA. NA. "3.S" 2.83m. 1 2
OH-8Be- 1 Allton T83-A-SA TS 317111l 1.2211 557 2700 lnsl NA. NA. 2ll' 4· 1.00m. 23'1r 7.0m. I'I.S· 2.47m. 1 3
H-23DRa"'l 1 l---~23BPS 250'Il 1118 824 2700 1.2251 NA. NA. 35'0" 10.87m. 27115 1.48 m. "11.5· 2.llllm. 1 2
TH-55Ao.- 1 lvcomlna HJO.3IO-BIA PS 110 'Il 1001 457 1850 1391 49 223 25' 3S· 7.71m. NA. NA. 8''' 2.l5Om. 1 3
N.A.• Information not avalable ....n lllbla pnlIlIred.

TS • TUlbDehaI1
PS.PlI1oMItllll
RPS • Radial PIaloMIlIft



Table 4.21 (Continued)
CharKterlattca 01 "'''aty HellcopteN

R• ..-4.10104.1'

Nominll Clpef..lng MaUnum Maximum F...IIU- Humber
MiIlgry Alter.~ ., Poww EnwlIYWIiIlIlI TakeoII Welatll Fuel Cu IClIv Rotor Dilrnetel' 0verII L lncIItI o-... ~tIahl NUI!tIef RoIor
fC-IdIIlp) No. lp AIlilQludI) Poundl Kilogrem Pounds KiIogr8ln ""'.011 LlIIrs A.In. MIl,.,. FI. In. MIl... A.In. MIMIw RoloI(.) llI8deI

MILITARY HELICOPTER
AH-l WSea CCIbnl 2 OE. T7llO-OE-«l1 TSI 18l1011lD 10200 4827 14750 8m NA. NA. 48'er 14.83m. 45'8 13.87m. 14'~ 4.32m. 1 2
AH-IT Cobra 2 pawc. T4QO.WV-4al 102511lD 8808 3.1IOSI 14000 8350 NA. NA. 48'er 1483m. 48'2' 14.88m. 13'8' 4.12m. 1 2
AH·18Cdl1a 1 Lveomlna T53-703 18 18OO11lD 84711 2.m 10000 4536 NA. N.A. uer 13.41m. U7" 13.!58 m. 13'r 4.12m. 1 2

AH-lJCobra 2 NWC. TaTSa llOO I'" 7.2fll 3~ 10000 4536 NA. NA. ...... er 13.41m. ...... 7" 13.!58m. 13'r 4.12m. 1 2
AH·l0Cobfa 1 LWllIIIlInII T53-13 TS 1400.111 8073 2755 11500 43011 2!58 llTl ...... er 13.41 m. ...... 7" 13.58 m. 13'r 4.12m. 1 2
UH·1NIr...... 2 PaWC. T4Ol).CP·400 lSi 1.2l1OI/ID 65'8 251 11.2OD 6080 410 I.M.4 4t1~ 14.7m. 42' 5~ 12.lI3m. 14' 5' 4.3IIm. 1 2
HH·1H ........ 1 LWllIIIlInII T53-L·I38 T8 14OO.m NA. N.A. 11500 430D 330 1 SOO 48' 4' 14.73m. 42'0 12.80m. 13'er 3.18m. 1 2
SH·2Fs--M 2 OE. T68-6E·8F TSI 1350110 8852 301 13500 8123 NA. NA. ...... er 13.42m. 38'4 II.5m. lS'r 4.73m. 1 4
SH·3H Sea KiIlllIS-&1\ 2 OE. T68-6E·l01Sl 14001111 13. 81011 21000 8525 NA. NA. 82'er 18.lIm. 54' II' 18.• m. , .. 1er S.13m. 1 5
HH-3F PeIcan 2 OE. T58-0E·S lSi 1500IMl NA. NA. 22050 10~ NA. NA. 82'er 1811m. ST3' 17.45m. 1.. I' S.S1m. 1 5
CH·3E/HH·3E JoIr 0,_ GIanI 2 OE. T58-0E·S lSi 15001/1 13256 8012 22050 10~ 1209 5._ 82' er 1811m. 5T3' 17.45m. 111' l' 5.51 m. 1 5
H-SA lS-61) 1 paw. R-lIIJ6.48 RPS 450 3770 1710 6000 22881 N.A. NA. 4t1er 14.8m. M1 11' 12.47m. '2' 11" 3.114 m. , 3
AH.."..·8 Dele..., 1 AllICIn~C2OB 18 420. NA. NA. 3850 1746 82 282 28' 4' 8.02m. 23'0' 7.0m. 11'1.5' 2.47m. 1 3
oH.-Se- 1 A-.on 183-A-6A T8 317. 1.2291 657 2100 1225 NA. NA. 28'4' 1l.02m. 23'0' 7.0m. 11'1.5' 2.47m. 1 3
H-13 Sio\Ix /8411147) 1 Lvoomilla .TV0-436 PS 270 HUll 825 21150 1338 NA. NA. 3T 1.5' 1t.32m. NA. NA; 1'3.5' 2.113 m. 1 2
H·lI1DCIIlcu_ 1 IWriaht R-'~3 RPS 700 6250 2381 8IlOO 3084 N.A. NA. 411'er 14.114 m. 42'3' 12.88m. 13' 4' 4.Ollm. 1 3
H-21Sh_ 1 WridllR-ll1»l03 RPS 1426 8800 3l1l12 15000 8804 NA. NA. 44'er 13.41 m. 52'8' ,e.Om. IS' 5' 4.7m. 2 3
H-230~ 1 Lveomlna~23S PS 250 Ute 624 2100 1.225 NA. NA, 3Ser 10.87m. 2T lI.5 1l.44Im. ....5· 2.lllIm. 1 2
H-25 ArmI Mule 1 COnl. R-1I7~42148A RPS 650 3Q28 1782 8100 2787 NA. NA. 35'er 10.87m. 31' 10' '.7m. 13'2" 4.01m. 2 3
CH·:J4C C/lONW tS-681 1 paw. R-l~ RPS 1 S25 7750 3515 14000 8350 NA. NA. 58'er 17.07m. 4lI'1I 14.25m. 14' 3.5' 4.38 m. 1 4
H-37A SlIl 2 Paw. R·2lKJO.6M4 RPSe 1 too 20831 1144S 31000 14081 NA. NA. 72'er 21.lI5m. .... 3· 111.SlIm. 22'er 8.71 m. 1 5
HH-43F HUIIde 1 l--T53-L-11A T8 8251 4_ 202 8.1IOll 30112 NA NA. 4Ter 14.33m, 25'2' 7.87m. '5" 8.5' 4.74m. 2 2
CH·4eE8MKnialll 2 OE. 168-6E-18 191 187011lIl 15118 811114 24300 11022 NA NA. 25'r 7.81m. 48'8' 13.llI2m. 111' 8' S.oem. 2 3
CH·41C1MH-47 ChlnooIl 2 LIIalIIIiNI T55-l-t1A lSi 357011lIl 20818 .351 441000 20185 HM2 473 8t1er 1828m. 51' 0- 15.84m. Il1"r 5.87m. 2 3
.,...53J p_ '--- 2 OE. lU-OE·7A lSi 4325lil1l NA. NA. 50000 22180 1300 S.'~ 72''¥' 22.02m. 872' 2O.C7m. 24'11" 7.!58m. 1 7

CH-53E s.-SIdon 3 OE. T84-OE-418 191 4380liJIl 33228 1507:: 73!i1lll 333311 NA. NA. ner 24.08m. nc 22.33m. 2lI' 5" 8.87m. 1 7

CH-530 8M S1aIIiDn 2 OE. lU-OE·413 lSi 3l1251il1l 23828 1071 42000 18051 NA. NA. 72''¥' 22.04m. 8T2" 20.441 m. 24'11" 7.!58 m. 1 8
CH·548 Tame ts-e41 2 paw. T73-700 191 4IlOO 1/111 111234 872 47000 213111 Il30 2M.4 ner 21.lI5m. NA. NA. 111"r 5.87m. 1 8
TH-55Ae.- 1 L¥allllina HlO-3IJO.B1A PS 180 ., l00e 45 111M Il3lI 411 223 25' 3.5" 7.71 m. NA. NA II''¥' 2.llOm. 1 3
TH-S7SN~ 1 AIIIon T83-A·1OO T8 3171" ,.. esc 3000 1381 NA. NA. 35'4" lO.78m. 3Z7" 1I.... m. ..r 2.111 m. 1 2
(lH-5MlH-se KIoR 1 AIIIon 183-720 tC2081 T8 8501., 14414 esc 3.200 1451 112 - 35'4' 10.17m. NA. NA 1'8.5" 2.11 m. 1 2

VH-eoN s-JlMI'* 2 OE. f7OO.OE·1OO 191 n80I"" 112M 5 118 188114 7708 NA. NA. 63'r ".38m. 110' 1 lSam. 111" ler S.13m. 1 4
~H-eoo r-- Hawk 2 OE. f7OO.OE·1OOOO1C 191 15801/111 10824 481 22500 10.2081 820 372 S3'r 18.38m. llO'l" 1Sam. 111' 1er 6.13m. 1 4

SH-e08 SNhawlI 2 OE. T7lJO.OE-401C 191 1 tool"" 138441 8181 21000 11525 NA. NA. 63'F 18.38m. 110'1 lSam. 1T2" S.Ztm. 1 4

AH-e4 ADachI 2 OE. T7llO-OE·700lSl 1 IlOO1 'Ill 10288 485 21000 11525 378 1.7011 48'er 14.83m. .5 1S.08m. 12r U3m. 1 4
1*f.85A DolIlItift 2~ lHTEC T8OO-aOO I.200I'tD SIl22 2888 81128 4050 NA NA. 311'2" ".lIm. 378 tt.43m. 12''- 3.88m. 1 ..
MV·2201Drw 2 AIIIon 14OlJ.AD-4001S. 81501"" NA. NA. 611000 2fl782 NA. NA. 3Il"er 10.118m. 58' ler 17.33m. IT 4" sam. 2 3
N.A.• lnIollNlllOft not _Able when lable JnPIIIed.

T8 • lUltloWfl
ps.Plmnlhtft
RP8 • RadiII P!IlonIhIft
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5.1 INTRODUCTION

5. AIRCRAFT OPERATIONS

71311965-15. AIRCRAFT OPERATIONS

The determination of the nurmer of aircraft operations near the facility under consideration in the aircraft
crash frequency analysis is usually the foremost piece of information needed to perform this analysis.
This determination of aircraft operations may be quite complicated depending on the particular location of
the facility and the type and scale of aircraft operations that may take place nearby

The term Aircraft Operation, as defined by the Federal Aviation Administration (FAA), is the number of
arrivals and departures from the airport at which an airport traffic control tower is located. For the
ACRAM Standard [Ref. 5.1], the term Aircraft Operations will be used in a broader sense. Aircraft
Operations will refer to the operation of any powered aircraft in any airspace. Aircraft Operations which
occur in the Near Airport Environment will be referred to as Airport Operations. Aircraft Operations which
occur in the Nonairport Environment, I.e. the Enroutelln-Flight and the TRACON Environments will simply
be referred to as Aircraft Operations.

Before describing Aircraft Operations further, it may be useful at this point to describe how an aircraft is
guided by the various air traffic facilities to ensure that aircraft are safely separated from each other and
are gUided safely to their destinations. As an aircraft takes off from an airport, they are initially given
directions by the Airport Traffic ControlTower (ATCT). As the aircraft climbs, it is guided by the TRACON
or Terminal Radar Control. As the aircraft climbs to its assigned cruising altitude, the Air Route Traffic
Control Center or ARTCC guides the aircraft towards its destination. As the aircraft approaches its
destination, it begins its descent. As it leaves 11,000 feet Mean Sea Level, and approximately 35 miles
from its destination airport, the aircraft .is handed over for guidance from the ARTCC to the TRACON. At
about 5 to 20 miles, the aircraft is handed over for guidance from the TRACON to the Airport Traffic
Control Tower. This narrative has described a typical flight by an Air Carrier or Air Taxi. Not all aircraft go
through this process for every flight. Most General Aviation flights never enter the airspace controlled by
an ARTCC because they fly below their airspace responsibility. Many Military Aviation flights remain
under the control of military air traffic control facilities for most if not all of their flight. However, near busy
airports, all forms of aviation, Commercial, General and Military do come under the guidance of a
TRACON and/or the Airport Traffic Control Tower

This chapter is an attempt to provide some general guidance on the determination of aircraft operations
near a facility. It should be noted that in many parts of the United States, unique situations may have
developed in the air traffic flow patterns and thus, what is generally true in one part of the U.S., may not
be applicable to other parts of the U.S.

Table 5~1 shows the results of a survey performed on 15 of the major Department of Energy (DOE) sites,
airports near the site, and air traffic control facilities which provide guidance to air traffic near the site.
Below each DOE site name in the first column of Table 5-1 is the name of the sectional map where the
airport information was found. The second through fourth columns of Table 5-1 provides the name of the
nearby airport(s), whether it has a control tower, and its longest runway in hundreds of feet. After each
airport name is the three character designation for that airport. If an airport lacks the three character
designation, it is considered a private airport. For larger airports, the class of airspace around that airport
is given directly below its name, i.e. Class B, Class.C. Further discussion on airspaces around airports is
proVided in Section 5.2. The fifth column of Table 5-1 gives the air traffic control facility which provides
terminal approach and departure control. Note that TRACONs, or Airport Traffic Control Towers could
provide this service. This is diSQJssedfurther in Section 5.4. Finally, the last column of Table 5-1 gives
the air traffic control facility which prOvides Class A overflight control. This is always an ARTCC. More
discussion on this service is given in Section 5.3. Table 5.1 is not intended to be an exhaustive or a
conclusive list of Airports near DOE sites which should be considered in an aircraft crash frequency
analysis. There may be Airports known locally which are not listed in Table 5.1. Some of the Airports
listed in Table 5.1 may be too small or even closed to be considered further. All of these factors should
be considered by the analyst in their aircraft crash frequency analysis of their facility.

This chapter discusses aircraft operations in the following Sections: 5.2) Near Airport Environment, 5.3)
Enroute/ln-Flight Environment, 5.4) TRACON Environment, and 5.5) Ref,rences.



Towered? Longest Tennlnal Approach and Clasa A Owrtlight
OEPT. OF ENERGY SITE NEARBY AIRPORT(Sl (Y-..Nol RW(100') Control Control

HanlordJRic:h1and National Engineering Tri-CItiee (PSC) Y. n N.A. SUllie ARTCC
LabonIIO/y. RichlandlP8SCCl. WA AichIand (RLO) No ..0
(seattle sectional) VIsta (S98) No 35

Delert (Pvt.) No 36
Mattawa (Pvt.) No 26
Ch~Bro8. (Pvt.) No 25
McWhorW (Pvt.) No 23
BasIn CIty (Pvt.) No 14

Lawrence Lillennore NatioMI LAboratcHl~ Municipal (LVI<) Y. 52 Bay TRACON (~) 0lIkIend ARTCC
(llNL), Uvennore, CA MNdowIMt (Pvt.) No 18
(San Francilco SecbIaI)

Nevada Test Site (NTS), NV Indan Springs (INS) Y. eo N.A. Los Angeles ARTCC
(Las Vegas SecIionaI) Desert Rock (Pvt.) No 75

Jackass (U75) No 62
Pahute Mesa (Pvt.) No 58
Beatty (BTY) No 56
Frans Star (2L1) No 27

Idaho National Engineering Laboratory Idaho Falls Munlcipal (IDA) Yes eo N.A. Salt Lake City ARlCC
(INEL), Idaho Falls, 10 ~lleCo. (ACC) No 66
(Salt Lake City sectional) Howe (U91) No 38

Midway (U37) No 38
Mud Lake (1 U21 No 33
Big Southern Butte (U46) No 26
QB One (Pvt.) No 26

Rocky Flats Plant, Boulder, CO Denver Int'I (DEN) Yes 120 Denver TRACON (084) Denver ARlCC
(Denver sectional) Class B Airspace

Jeltel'8On Co. (BJC) Yes eo
Boulder (1 V5) No ..1

Los Alamos National Laboratory (LAHL) Los Alamos (Pvt.) No 55 N.A. Abuquerque ARTCC
Los Alamos, NM
(Albuquerque sectional)

sandia National Laboratory (SNL), Albuquerque Intn'l (ABO) Yes 138 Albuquerque Intn'l (ABO) Albuquerque ARlCC
Albuquerque, NM CIaas C A1l'l1Pace
(Alluquerque 5eetlona1)

Pantex Plant, Amarillo, TX Amarillo Intn1 (AMA) Yes 135 Amarillo Intn'l (AMA) Abuquerque ARlCC
(OallasJFt. Wor1h SecIonal) CIaas C AIrIpace

Tradewind (TOW) No 51
Panhandle Carson (T45) No ....
E8gIes (Pvt.) No 48
Finley Rancf1 (Pvt.) No 30
True (Pvt.) No 26
Stampts (Pvt.) No 23
Finley Farm (Pvt.) No 22

N.A.• not applicable
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Towwed? Longest Terminal Approach and Class A Overflight
DEPT. OF ENERGY SITE NEARBY AIRPORT(S} (YMlNo) RWI100'l IDeoarture Control Control

Argonne National Laboratory (ANL), Chicago O'HlIAI (ORO) Yes 130 ChIcago TRACON (C~) Chicago ARTCC
Argonne,IL Class B Anpac:e
(Chicago sectional) Chicago Midway (MOW) Yes 65

CIus C AlnIpace
Schaumburg (06C) No 30
BrooMrldge (Pvt.) No 28

Kansas City Plant KanAs CIty Intn1 (MCI) Yes 108 Kansas City Inln1 (MCI) Kansas City ARTCC
Kansas City, MO ClusB
(Kansas CIty S8c1lonal) RIchards GebIlur (GVW) Yes a5

KanIas CIty DownlOWn (R( Ves 70
Heart (M006) No 50
LM Summit (1<84) No 30
Independence Memori8J (3 No 25

Paducah Gaseous Dlfluslon Plant, B8tkJey Regional (PAH) Yes 65 N.A. Memphis ARTCC
Paducah,KY Metropolis (M30) No 30
(Sf. Louis S8c1lonal) Farrington (Pvt.) No 29

Terry (Pvt.) No 25

Portsmouth Gaseous DIffusiOn Plant, Pike Co. (157) No 42 N.A. Indianapolis ARTCC
Piketon,OH MorkasseI (Pvt.) No 19
(Cincinnati sectional) Hidden Quany (Pvt.) No 11

Glade STOL (Pvt.) No 10

Brookhaven National Laboratory (BNL), Long Island Islip (ISP) Yes 60 New York TRACON (N9O) New York ARTCC
Upton,NY Class C Airspace
(New York sectional) Navy Calverton (CTO) Yes 100

Gabreskl (FOK) Yes ~

Brookhaven (HWV) No 43
Lulk8r (4NY7) No 23
Spadard (1N2) No 22

Savannah River Site, Aiken, SC Augusta Bush Field (AGS) Yes 80 Augusta Bush Field (AGS) Atlanta ARTCC
(Atlanta sectional) Class C Airspace?

Barnwell Co. (BNL) No 51
Wade (Pvt.) No 45
WIndy Acnts (Pvt.) No 23
Hannan (Pvt.) No 20

Oak RIdge Nationall8boratory (ORNL), 0IIvw SprIngs (Pvt.) No 28 N.A. Atlanta ARTCC
OakRidge, TN HIgdon (Pvt.) No 15
(Atlanta sectional)

N.A.• not epplicable
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5.2 NEAR AtRPORT ENVIRONMENT

The Near Airport invironment Is defined as that airspace area that extends from the center of the Airport
outwards to a radius of approximately 5 miles to 35 miles depending on the presence or absence of a
TRACON and other air traffic control considerations. This airspace near the Airport encompasses the
local airport traffic pattem, the airport runway approach pattem(s), and the airport Initial climb departure
pattem(s). Generally, this is the airspace near an airport where aircraft are In the Runway Approach
Flight Phase, the t.andlng Flight Phase, the Takeoff Flight Phase, and the Initial Climb Flight Phase. The
airspace near an airport Is classified as Class B Airspace, Class C Airspace, or Class 0 Airspace.

Formerly called Terminal Control Areas (TCAs), Class B Airspace is generally the airspace from the
surface to 10,000 feet mean sea level (MSL) surrounding U.S. airports with more than 150,000 annual
instrument flight rule (IFR) operations or 650,000 annual passenger enplanements. The configuration of
each Class B Airspace is IndMdual1y tailored and consists of a surface area, usually 5 nautical miles in
radius from the primaty airport, and two or more layers extending laterally from the core at typically 3 to
10 nautical mile Increments to a radius of approXimately 20 nautical miles, with each layer having a
prescribed altitude floor. In many respects, Class B Airspace has been likened to upside down wedding
cakes. Class B Airspace is designed to contain all published instrument procedures once an aircraft
enters the airspace. Operations may be under either IFR or visual flight rules (VFR) with all aircraft
subject to air traffic control clearances and instructions. Air traffic control provides aircraft separation and
safety advisories.

Class C Airspace, formerly called Airport Radar Service Areas (ARSAs), is generally the airspace from
the surface to approximately 4,000 feet MSL surrounding U.S. airports with more than 75,000 annuallFR
operations at the primary airport, or 100,000 annuallFR operations at the primary and secondary airports
in the terminal hub area, or 250,000 annual passenger enplanements at the primary airport. The
configuration of each Class C Airport is individually tailored and consists of a surface area of 5 nautical
miles radius from the primary airport, and another layer with a prescribed altitude floor, extending laterally
from the core to a radius of 10 nautical miles. Operations may be under either IFR or VFR. with all
aircraft subject to air traffic control clearances and instructions. Air traffic control provides aircraft
separation between IFRlIFR and IFRlspeclal VFR (SVFR) aircraft. VFR operations are given traffic
advisories and, upon request. collision resolution instructions.

Class 0 Airspace, formerly called Airport Traffic Areas (ATAs) and Control Zones (Czs), is the airspace
from the sur1ace to 2.500 feet above ground level (AGL) within a 5 statue mile (4.3 nautical mile) radius of
the center of the airport. Operations may be under either IFR or VFR, with all aircraft subject to air traffic
control clearances and instructions. Air traffic control separation service is proVided to IFR aircraft only.
but all aircraft will be given traffic advisories and. upon request, conflict resolution instructions.

For the ACRAM Standard [Ref. 5.1]. the term Airport Operation will be used to describe Aircraft
Operations that occur in the Near Airport Environment. An Aircraft Operation, as defined by the Federal
Aviation Administration (FAA), is the number of arrivals and departures from the airport at which an
Airport Traffic Control Tower is located. Operations which Include aircraft that: 1) operate in the local
traffic pattem or within sight of the airport, 2) are known to be departing for, arriving from flight in the local
practice areas located within a 20-mile radius of the airport. or 3) execute simulated instrument
approaches or bw passes at the airport, are classified as local operations. All other operations are
classified as itinerant operations.

Air traffic controllers at the Airport Traffic Control Towers classify the Aircraft Operations into the following
four categories: 1) Air Carriers (AC), 2) flJr Taxis (AT), 3) General Aviation (GA), and 4) Military Aviation
(MA). Air carriers are defined as aircraft in general commercial service capable of carrying 70 or more
passengers, regardless of the flight rules under which the flight is conducted, e.g. 14 CFR 121 or 14 CFR
91 rules. Foreign air carriers are also included under the category of air carriers as long as the aircraft
type is capable of carrying 70 or more passengers. All other aircraft in general oorrvnercial service that
carry less than 70 passengers are classified as Air Taxis. However. since many Air Taxis operate small
single-engine aircraft, air traffic controllers often count these flights as General Aviation flights unless the
flight is Identified by a flight plan or a commerclallivery is carried by the aircraft. Again, air traffic
controllers classify Air Taxi flights by the aircraft type (carries less than 70 passengers), regardless of the
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flight Nles under which the flight is conducted, e.g. 14 CFR 135 or 14 CFR 91. (See Section 2 for further
discussion on the regulations under which Air Carriers and Air Taxis flights are conducted). Military
Aviation operations are classified as all Aircraft Operations operated by the Armed Forces of the United
States. Finally, General Aviation operations are classified as all Aircraft Operations which were not
included under the previous three categories.

Airports, may be classified as military or civilian. These airports may be further divided as to whether or
not they have a control tower. Acontrol tower is very important to the airport In that it not only provides
control over the air traffic near the airport, It Is also the location where counts are made on Airport
Operations. Almost all civilian airports with a control tower are either staffed by F.A.A. personnel or under
contract to the F.A.A. Most military airports with a control tower are staffed by military personnel.
However, there are a few joint-use military airports where the control tower is staffed by F.A.A. personnel,
e.g. Charleston AFB, SC. For the most current Information on airport operations and flight patterns, the
analyst should contact the Airport Traffic Control Tower directly. Airport operations and flight patterns do
change due to population growth, new development, new businesses, airlines establishing or moving
traffic hubs, and changes at other nearby airports. The analyst should obtain sufficient historical
information on airport operations to assure the growth patterns are not undergoing radical changes.
Most Airport Traffic Control Towers keep only limited historical data on Airport Operations. For historical
data on airport operations at airports with F.A.A. control towers. the analyst should obtain the document
"F.A.A. Air Traffic Activity.. distributed by the FAA. Office of Aviation Policy, Plans and Management
Analysis each fiscal year. In addition. future airport plans could radically alter current airport operations
so the analyst should be aware of future airport developments. For projections of future airport
operations, the analyst should obtain the document "Terminal Area Forecasts" again distributed by the
F.A.A. Office of Aviation Policy, Plans and Management Analysis each fiscal year. For detailed
information on future airport developments, the analyst should contact local airport planning offices.
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5.3 ENROUTElIN-FLIGHT ENVIRONMENT

All civil aviation operations condue:ted in Class A Airspace must be conducted under IFR as established
by 14 CFR 91.135 [Ref. 5.7). Therefore, all air traffic in Class A Airspace including traffic in Jet Routes
are under the direction and control of the ARTCCs.However, In discussions with the Federal Aviation
Administration (FAA), the recent trend for routing of airtratfic in Class A Airspace is toward increased
point-to-point routing rather than the assignment along specific Jet Routes. Beginning in 1995, all flights
above 41,000 feet MSL In Class A Airspace were allowed to be routed point-to-point, if so desired. At
approximately two month intervals, the lower limit for polnt-ta-point routing in Class A Airspace was
decreased. It is currently at 31,000 feet MSL as of January 1996 and can be expected to be decreased
even further in the near future. As a point of explanation, point-to-point routing is not equivalent to the
concept of free flight. All separation margins between aircraft in Class A Airspace are maintained by the
ARTCCs in point-to-polnt flights. What has been changed is that the point-to-point flights are not
restricted to within a 4 mile air corridor on each side of the Jet Route centerline. This allows more direct
flights between points (hence the name point-to-point). In contrast, the free flight concept, in its fullest
application, would not be under the control of the ARTCCs and separation margins between aircraft in
Class A Airspace would be maintained by onboard aircraft systems, perhaps an advanced version of the
Traffic Collision Avoidance System (TCAS.

5-65. AIRCRAFT OPERATIONS

The Enroute or In-Flight Environment is defined as the airspace outside of the Near Airport and TRACON
environments. The Near Airport Environment is described in Section 5.2. The TRACON Environment is
described in Section 5.4. The Enroutelln-FJight Environment encompasses all airspace above 11,000
feet mean sea level (MSL) and most airspace above 10,000 feet MSL. Generally, this is the airspace
where aircraft are in the Climb to Cruise Flight Phase, Enroute or Cruise Flight Phase, and the Descent
from Cruise Flight Phase. Included within the Enroutelln-Flight Environment is Class A Airspace. All
airspace over the Continental United States from 18,000 feet MSL to 60,000 feet MSL has been
established as Class A Airspace (formerty called Positive Control Area or PCA) by 14 CFR 71.31 (Ref.
5.2]. For General Aviation, the Enroutelln-Flfght Environment can include the airspace outside of the
Near Airport and TRACON Environments and below 10,000 feet MSL.

In past aircraft crash frequency analyses, aircraft flights outside of the Near Airport Environment were
considered as flying on established airways. Airways were established to assist aircraft In their navigation
in the United States. A system of air routes were established based on radio navigation facilities called
VORTACs (Very high frequency Omnidirectional Radio range and Tactical Navigation). When a VOR is
coiocated with a TACAN navigation aid (which is basically a military version of a VOR), it is referred to as
a VORTAC. Airways are classified as Low Altitude Airways or Victor Airways, High Altitude Routes or Jet
Routes, and Military Training Routes. Low Altitude (Victor) Airways are the designated air routes between
VOR or VORTAC stations located below 18,000 feet MSL. Air routes established in Class A Airspace
from 18,000 feet MSL to 45,000 feet MSL are called Jet Routes. Jet Routes are actually available to any
aircraft capable of operating at 18,000 feet or above, not just jet traffic [Ref. 5.3]. Military Training Routes
are the system of designated routes used by the armed forces of the United States.

During the late 1950s and early 1960s, several serious high altitude midair accidents in the United States
spurred the development of an air traffic control system which would control all high altitude air traffic and
ensure a minimum separation distance between aircraft. The facilities established to provide air traffic
control service to aircraft operating on Instrument Flight Rules (IFR) flight plans within controlled airspace,
principally dUring the en route phase of flight are the Air Route Traffic Control Centers (ARTCCs).
ARTCCs are the central authority for issuing IFR clearances, and provide nationwide monitoring of each
IFR flight. Within the Continental United States, there are 20 ARTCCs, each responsible for handling en
route traffic passing through a specific geographic area. Because of the size of the area covered by each
ARTCC, each ARTCC's area is further divided into smaller blocks of airspace called Sectors. Each
sector is monitored by one or more controUers who maintain lateral and/or vertical separation of aircraft
within its airspace boundaries. Figure 5-1 presents the ARTCCs and their associated airspace
boundaries within the Continental United States. [Refs. 5.3 to 5.6]. This situation has remained
unchanged since 1976 when the Great Falls, Montana ARTCC was merged with the Salt Lake City, Utah
ARTCC.



Data on the number of IFR aircraft handled by each ARICC is available from the FAA Office of Aviation
Policy, Plans, and Management Analysis doaJment FAA Air Traffic ActivitY published annually by Fiscal
Year. The FAA defines IFR Aircraft Handled by an ARTCC as Including IFR Departures, and IFR Overs,
where IFR Departures are defined as IFR Rights originating in the ARICC's area, accepted by the
ARICC under Sole Enroute clearance procedures, and extended by the ARICC. IFR Overs are defined
as IFR Flights that originates outside the ARICC area and passes through the area without landing. IFR
Aircraft Handled are then the number of IFR Departures m.lltiplied by two plus the number of IFR Overs.
This definition assumes that the number 01 departures (acceptances, extensions, and originations of IFR
flight plans) is equal to the number of landings (IFR flight plans closed).

Data on the number of IFR Aircraft Handled for the 20 Continental United States ARICCs has been
tabulated and summarized for the 1975 to 1994 time period in Iable 5-2.
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Figure 5-1
ARTCCs and Airspace Boundaries

within the Continental United States
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AIR CARRIER (FY197S-1994) AIR TAXI (FY197S-1994) Estimated Airc..rief AirTui
Domestic Oceanic Aircraft Domestic Oceanic Aircraft Land Area NlArea NlArea

ARTCC Deoartures Overs Overs Handled, N Deoartures Overs Overs Handled, N (ml."2) I(ACIvrImi"2) I(AClvrlmi"21

los Angeles, CA (ZlA) 7,858,0.48 992,m 0 16,708,373 1,963,445 14,166 0 3,941,056 123,983 6.738 1.58~

Oakland, CA (lOA) 5,127,604 1,025,936 2,081,913 13,363,057 1,594,727 48,972 7,450 3,245,876 100,478 6.650 1.61~

Denver, CO (lOY) 3,621,334 5,412,678 0 12,655,346 1,245,146 202,206 0 2,692,498 268,185 2.359 0.502

Washington, DC (zoe) 8,940,796 8,976,105 0 20,857,697 1,283,358 130,894 0 2,697,610 NA. N.A. NA.

Jacksonvlle, Fl (lJX) 3,025,810 7,298,490 0 13,347,710 1,073,462 166,070 0 2,312,994 NA. N.A. N.A.

Miami, Fl (ZMA) 8,254,663 679,999 3,424,969 16,614,294 1,597,487 9,498 378,etJ7 3,583,279 NA. N.A. NA.

Atlanta, GA (m) 7,948,944 4,474,694 0 20,372,582 2,223,949 379,449 0 4,827,347 127,928 7.963 1.887

Chicago, Il (ZAU) . 8,874,905 4,135,960 0 21,885,nO 3,444,033 365,600 0 7,253,666 102,383 10.688 3.542

Indianapolis, IN (ZlD) 3,848,741 7,421,298 0 15,114,n8 2,085,483 465,121 0 4,636,087 87,881 8.800 2.638

Boston, MA (ZBW) 4,434,852 2,672,635 0 11,542,339 2,450,086 343,737 0 5,243,909 NA. NA. NA.

MinnNPOlis, MN (ZMP) 3.872,395 4,570,104 0 12,314,894 2,329,855 71,358 0 4,731,068 NA. N.A. NA.

Kansas C.V, MO (ZKC) 4,384,267 4,948,665 0 13,717,199 1,840,425 232,048 0 3,912,896 185,844 3.894 1.054

Ablquerque, NM (lAB) 3,720,105 3,971,870 0 11,412,080 504,107 89,366 0 1,097,5etJ 238,753 2.410 0.232

New York, NY (ZNY) 7,751,807 3,529,945 1,920,001 20,953,180 1,931,493 528,253 42,848 4,434,087 31,839 32.905 6.96:l

Cleveland, OH (ZOB) 8,914,338 8,323,884 0 22,152,580 2,723,348 652,530 0 6,099,226 NA. N.A. NA.

Memphis, TN (ZME) 3,225,974 6,574,140 0 13,026,088 1,603,228 421,723 0 3,628,179 139,465 4.670 1.301

R. Walth, TX (lFW) 8,294,549 2,848,087 0 15,437,185 2,075,630 133,722 0 4,284,982 NA. NA. NA.

Houston, TX (ZHU) 5,263,331 1,033,000 399,205 11,958,867 1,259,310 44,151 11,697 2,574,468 NA. N.A. NA.

Salt Lake City, UT (ZlC 2,012,757 4,513,820 0 8,539,334 1,316,200 222,321 0 2,854,721 415,008 1.029 0.34.-

8e8Itle, WA (ZSE) 3,625,382 424,851 0 7,675,575 2,517,467 7,017 0 5,041,951 186,624 2.056 1.351

Continenlal US Total 104,998,182 81,826,436 7,826,088 299,648,888 37,062,239 4,528,200 440,etJ2 79,093,4etJ 2,959,545 5.062 1~336

Table 5.2
Contin...1United S..... ARlCC Air C8rr1er and Air Taxi

Alrcr8ft Handled for FYI975-1994, ARlCC Land ArM and Traffic Density

N.A. • information not avaiJab/e III time of tIbIe preparation.



5.4 TRACON ENVIRONMENT

TRACON or Terminal Radar Control, refers to the air traffic control facility which is responsible for
providing approactVdeparture aircraft separation, especially for IFR aircraft operations, for the airspace
area from approximately 5 miles radius from the primary airport extending outwards to approximately 35
miles from the primary airport. The TRACON Environment is defined as that airspace outside of the Near
Airport Environment (which is usually under the control of the Airport Traffic Control Tower) and inside
and beneath the Enroutelln-Flight Environment Environment (which is below the minimum control altitude
of the ARTCC).

The TRACONEnvironment may be important for those facilities which are located outside or beneath the
Class B, or Class C Airspaces of Airports but are within the airspace controlled by the TRACON. An
example of such a situation is the Lawrence Livermore National Laboratory (LLNL) which is located
outside of the Class B Airspace of the San Francisco International Airport (SFO) and the Class C
Airspaces of the Oakland Intemational Airport (OAK) and the San Jose International Airport (SJC). The
LLNL is located (barely) within the Class D Airspace of the Livermore Municipal Airport (LVK). Because
of the peculiarities of the terrain in the San Francisco Bay area and the air traffic patterns which have
developed, much of the air traffic entering the San Francisco Bay area from the Southeast, East, and
Northeast is directed by the Bay TRACON (090) to the V195 Airway located within 5 miles of LLNL. This
air traffic is then directed to Intersect the SUNOL intersection where Bay TRACON directs the air traffic to
their respective airport. In the Enroute/ln-Flight Environment, air traffic was assumed to be spread more
or less unifonnly across the airspace of the ARTCC. In the TRACON Environment, the control of the
TRACON serves to concentrate the air traffic within TRACON airspace especially in Low Attitude Airways.
If the facility is located outside the controlled airspace of nearby Airports, then the air traffic being directed
by the local TRACON will not be counted by the Airport Operations of the local Airports. The number of
aircraft handled by the local TRACON could be used as an estimate of air traffic handled by the TRACON
near the facility of interest except for two important reasons. One is the that the number of aircraft
handled by the TRACON refers to only the nurrber of instrument operations handled by the TRACON and
does not include visual flight rules (VFR) flights. The second reason is that the TRACON count includes
the total number of Instrument operations coming into the TRACON airspace from all directions.
Directionality is not considered in the TRACON counts. So for the case of LLNL, the Bay TRACON
undercounts due to the exclusion of VFR flights, then overcounts due to counting of flights coming into the
San Francisco Bay area from the South, West and North.

Because of the difficulty of obtaining reasonable estimates of the air traffic handled by a TRACON near a
facility, it Is fortunate that in only a few situations is it necessary to perfonn the aircraft crash frequency
analysis for the TRACON Environment. In most cases, If the facility is located near a large population
center, the facility is located within the Class B, or Class C Airspace associated with the primary airport
and thus the Airport Operations of the Airport Traffic Control Tower (ATCT) can be used. The aircraft
crash frequency analysis would be done as for the Near Airport Environment Environment except that the
radial distance that the airspace would be considered within the Near Airport Analysis could be extended
beyond 5 miles depending upon the class of airspace designated for that Airport and other air traffic
considerations. For those cases where the facility is located far from a large population center, there is
usually no TRACON to provide terminal approach and departure service since TRACONs exist to provide
air traffic guidance and separation because of air traffic congestion. No large population center implies
that air traffic is minimal and therefore the need for a TRACON does not exist. It is only for those cases
where a facility is located outside the Class B or Class C Airspaces of Airports and where a TRACON
exists to provide terminal approach and departure control service, is it necessary to consider the aircraft
crash frequency analysis in the TRACON Environment.

The tenninal approach and departure control service is not always provided by a TRACON facility. Many
of the major U.S. Airports have their tenninal approach and departure control service provided by the
Airport Traffic Control Tower. Of the 33 major U.S. Airports designated with Class B Airspaces, only the
19 have tenninal approach and departure control service provided by a TRACON facility. Three of these
airports have their terminal approach and departure control service provided by the same TRACON
facility (the New York TRACON). These airports are:
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Most U.S. Airports with Class C Airspaces have their terminal approach and departure control provided by
the Airport Traffic Control Tower. There are several U.S. Airports designated with Class C Airspaces that
have their terminal approach and departure control service provided by a TRACON facility. These
Airports are:

Major U.S. Airports
With Class B Airspace
Las VegasNV
Los Angeles, CA
San Diego, CA
san Francisco, CA
Denver, CO
Baltimore, MD
Chicago O'Hare, IL
Boston, MA
Minneapolis/St. PaUl, MN
St. Louis, MO
Phoenix, AZ
NewarkNJ
New York Kennedy, NY
New York laGuardia, NY
Detroit, MI
DallasiFt. Worth, TX
Houston, TX
Salt Lake City, UT
SeattlefTacoma, WA

u.S. Airports
wtth Class C Airspace
Anchorage, AI<
Ontario, CA
Oakland, CA
San Jose,CA
Sacramento, CA
Pensacola, FL
Chicago Midway, IL
Hartford, CT
Omaha, NE
Tucson, AZ
Portland, OR
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TRACON
Faclljty (FM pesjgnatjon)
Las Vegas TRACON (N90)
Southern California TRACON (SCT)
San Diego TRACON (NKX)
Bay TRACON (090)
Denver mACON (084)
Baltimore TRACON (B95)
Chicago TRACON (C90)
Boston mACON (A90)
Minneapolis TRACON (M98)
St Louis TRACON (T75)
Phoenix TRACON (PSO)
New York TRACON (N90)
New York TRACON (N90)
New York TRACON (N90)
Detroit TRACON (021)
DallasIFt. Worth TRACON (010)
Houston TRACON (190)
Salt Lake City TRACON (S56)
SeattlefTacoma TRACON (S46)

TRACON
Facility (EM pesignation)
Anchorage TRACON (All)
Ontario TRACON (040)
Bay TRACON (090)
Bay TRACON (090)
Sacramento TRACON (MCC)
Pensacola TRACON (P31)
Chicago TRACON (C90)
Yankee TRACON (Y90)
Omaha TRACON (R90)
Tucson TRACON (U90)
Portland TRACON (paO)
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