Special Considerations for Transportation Disasters: 33
Instructor Guide


Session 33: Special Considerations for Transportation Disasters

Time: 1 Hour

Objectives:

At the conclusion of this lesson, students should be able to:

33.1
Know basic statistical information about the prevalence and severity of air accidents.

33.2
Know the key definitions regarding, and organizations involved in, air safety.

33.3
Know the primary causes of air accidents.

33.4
Identify special aspects of air accidents that impact emergency planning, response, and recovery.

33.5
Identify ways in which these unique aspects can impact emergency planning, response, and recovery in air accident scenarios.

Scope:

This session examines the key organizations and definitions relating to transportation disasters, focusing on air accidents and their special concerns and circumstances for emergency planning, response, and recovery.

Readings:

1. Required Student Reading:

Raymond J. O’Rourke. 1993. “Disaster at Lockerbie.” Pages 253-262 in Crisis Response edited by Jack A. Gottschalk. Detroit, Michigan: Visible Ink Press.

2. Professor Reading

Robert A. Doughty. 1993. “United Airlines Prepares for the Worst.” Pages 345-364 in Crisis Response edited by Jack A. Gottschalk. Detroit, Michigan: Visible Ink Press.

3. Background References

Charles Perrow. 1984. Normal Accidents: Living With High-Risk Technologies. New York: Basic Books, Inc.

William L. Waugh, Jr. and Jane P. Sweeney. 1988. “International Law and the 1985 TWA Hijacking.” Pages 131-147 in Crisis Management: A Casebook, edited by Michael T. Charles and John Choon K. Kim. Springfield, Illinois: Charles C. Thomas, Publisher.

Requirements:

The professor should make copies of the tables included in the Appendix of this session. These will provide students with reference material during the lecture.

Remarks

Objective 33.1

Recent Statistics on

Airline Accidents

1. The professor should familiarize the students with the statistics that are listed in Table 1, (see Appendix). These show key figures involving international air accidents, during 1996 and 1997.

2. The fatality figures are best understood in the context of the total number of passenger kilometers flown (the number of passengers multiplied by the kilometers flown) in the same time period. Table 2 provides this information for the years 1996 and 1997 (see Appendix).

3. As will be detailed in Objective 33.2 (subsection 3, “Definitions”), there are different classes of air accidents as defined by the National Transportation Safety Board. Table 3 provides information on the number of accidents in these different classes, relative to the number of flying hours (see Appendix).

4. Refer students to examples provided in Session 2 (“Overview of Disasters and Hazards in the U.S.A. Today”). See Objective 2.3, Section 16 (“Transportation Accidents”) which contains numerous examples of shipwrecks, airplane crashes and railroad wrecks.

5. Emphasize to students that relatively few studies have been completed wherein major transportation industries have been subjected to comparative analyses. An exception is the work of Perrow (1984) who offer numerous perceptive insights and conclusions.

“The aircraft and airline industries are uniquely favored to support safety efforts. Profits are tied to safety; the victims and neither hidden, random nor delayed, and can include influential members of the industry and Congress; a vigorous union fights the industry’s temptation to call ‘operator error’ and instead looks for vendor and management errors; a remarkable voluntary reporting system exists . . . For getting from one point to a distant other, there is nothing safer.” (Perrow 1984, p. 167).

In sharp contrast to air safety, analyses of numerous case studies and accident statistics lead Perrow (1984) to conclude that because of potential harshness of the ocean environment, technological limitations, and the social organization at both micro (ship) and macro (industry) levels, marine transport is a far more risky venture.

“Marine transport appears to be an error-inducing system, where perverse interconnections defeat safety goals as well as operating efficiencies. Technological improvements did increase output but probably have helped increase accidents; with radar, the ship can go faster, when two ships have radar, they are even more likely to collide.” (p. 230).

“The authoritarian structure aboard ship, perhaps functional for simpler times, appears to be inappropriate for complex ships in complex situations. Yet it may be sustained by the shipping industry and the insurance industry who need to determine liability almost as much as they need to stem the increase in accidents.” (p. 230).

Objective 33.2

Key Definitions

and Organizations

1. Federal Aviation Administration (FAA) (adapted from Federal Aviation Administration 1999a):

Originally established as the Federal Aviation Agency by the Federal Aviation Act of 1958; assumed its current name in 1967, at which time it became a part of the Department of Transportation.

The FAA’s major functions are as follows:

1) Regulating civil aviation to promote safety and fulfill the requirements of national defense;

2) Encouraging and developing civil aeronautics, including new aviation technology;

3) Developing and operating a common system of air traffic control and navigation for both civil and military aircraft;

4) Research and development with respect to the National Airspace System and civil aeronautics;

5) Developing and implementing programs to control aircraft noise and other environmental effects of civil aviation; and

6) Regulating U.S. commercial space transportation.

The main activities of the FAA are:

7) Safety Regulation. The FAA issues and enforces regulations and minimum standards relating to the manufacture, operation, and maintenance of aircraft. The agency is responsible for the rating and certification of airmen and for certification of airports serving air carriers. It also regulates a program to protect the security of civil aviation, and enforces regulations under the Hazardous Materials Transportation Act applicable to shipments by air.

8) Airspace and Air Traffic Management. The safe and efficient utilization of the navigable airspace is a primary objective of the FAA. The agency operates a network of airport towers, air route traffic control centers, and flight service stations. It develops air traffic rules, allocates the use of airspace, and provides for the security control of air traffic to meet national defense requirements.

9) Air Navigation Facilities. The FAA is responsible for the construction or installation of visual and electronic aids to air navigation, and for the maintenance, operation and quality assurance of these facilities. Other systems maintained in support of air navigation and air traffic control include voice/data communications equipment, radar facilities, computer systems, and visual display equipment at flight service stations.

10) Civil Aviation Abroad. As mandated by legislation, the FAA promotes aviation safety and encourages civil aviation abroad. Activities include: exchanging aeronautical information with foreign authorities; certifying foreign repair shops, airmen, and mechanics; providing technical assistance and training; negotiating bilateral airworthiness agreements; and providing technical representation at international conferences.

11) Commercial Space Transportation. The agency regulates and encourages the U.S. commercial space transportation industry. It licenses commercial space launch facilities and private sector launching of space payloads on expendable launch vehicles.

12) Research, Engineering, and Development. The FAA engages in research, engineering, and development aimed at providing the systems and procedures needed for a safe and efficient system of air navigation and air traffic control. The agency performs an aeromedical research function and supports development of improved aircraft, engines, and equipment. It also conducts tests and evaluations of specified items such as aviation systems, devices, materials, and procedures.

13) Other Programs. The FAA provides a system for registering aircraft and recording documents affecting title or interest in aircraft and their components. Among other activities, the agency: administers an aviation insurance program; develops specifications for aeronautical charts; and publishes information on airways and airport services as well as on technical subjects relating to aeronautics. 

2. National Transportation Safety Board (NTSB) (adapted from National Transportation Safety Board 1999a).

a) The NTSB is an independent Federal agency that investigates all civil aviation accidents in the United States and major accidents in other modes of travel (railroad, highway, marine, and pipeline). The NTSB was established in 1967, and with the 1975 Independent Safety Board Act, it became a fully independent agency. The NTSB issues findings and recommendations, but it has no regulatory or enforcement powers.

b) Primary responsibilities of the NTSB include:

1) Maintaining the Federal government’s database on civil aviation accidents.

2) Providing accident investigators to serve as U.S. representatives in investigations of overseas aviation accidents involving U.S.-registered aircraft, or involving aircraft or major components of U.S. manufacture.

3) Serving as a “court of appeals” for actions taken by the FAA or the U.S. Coast Guard.

3. Definitions are important because they enable the proper classification of air incidents, which is very important to all parties involved, including the airline companies and government agencies. Even the use of the term “accident” in the media can have substantial negative repercussions for an airlines, even if damage and injury are minimal.

a) The NTSB distinguished between an “accident” and an “incident” in the following way: “An accident is defined as an occurrence associated with the operation of an aircraft that takes place between the time any person boards the aircraft with the intention of flight and all such persons have disembarked, and in which any person suffers death or serious injury, or in which the aircraft receives substantial damage. An incident is an occurrence other than an accident that affects or could affect the safety of operations.” (National Transportation Safety Board 1999d) 

b)
The NTSB also classifies accidents on the basis of their severity. The four classes of accidents, in descending order of severity, are as follows (adapted from National Transportation Safety Board 1999b).

1) Major—an accident that meets one of three conditions: total aircraft destruction, multiple fatalities, or one fatality and substantial aircraft damage

2) Serious—an accident that meets one of two conditions: one fatality without substantial aircraft damage, or at least one serious injury and substantial aircraft damage

3) Injury—an accident with at least one serious injury and without substantial aircraft damage

4)
Damage—an accident with no serious injury, but with substantial aircraft damage

Objective 33.3

Main Causes of

Air Accidents

The causes of airline accidents are carefully categorized. The FAA uses the following categories: (adapted from Federal Aviation Administration 1999b).

1) Controlled Flight Into Terrain—CFIT is flying an otherwise controllable aircraft into terrain. It is the leading cause of commercial aviation fatal accidents worldwide.

2) Loss of Control—“Loss of Control” refers to accidents resulting from situations in which the pilot should have maintained or regained aircraft control but did not. It is the number one cause of U.S. airline fatal accidents.

3) Uncontained Engine Failures—The leading cause of engine related hazard to transport aircraft is uncontained failure of high energy rotating parts. Small cracks in these parts, if left unnoticed, can propagate until failure. Fragments liberated present a serious hazard to the aircraft and its occupants. 

4) Runway Incursion—Any occurrence at an airport involving an aircraft, vehicle, person, or object on the ground that creates a collision hazard or results in loss of separation with an aircraft taking off, intending to take off, landing, or intending to land.

5)
Approach and Landing—Approach and landing refers to situations which a pilot may have been able to land an aircraft safely, but did not. Over half of all airplane accidents occur during approach and landing.

6)
Weather—Accidents caused by meteorological conditions (wind sheer, icing, etc.) which adversely affect aircraft performance. Weather accounted for one third of fatal U.S. airline accidents from 1987 to 1996.

Objective 33.4

Special Aspects of

Air Accidents

1. There is often great difficulty in locating and/or accessing the site of the crash. Several factors compound this problem. At a certain altitude, a descending plane will be out of the range of radar coverage. After crashing, circumstances may prevent its emergency locator transmitter beacon from operating. In addition, air crashes generally scatter debris over a very large range. Such factors will severely hamper efforts to locate the site of the crash.

a) The crash of Swissair Flight 111 approximately seven kilometers off of Peggy’s Cove on September 3, 1998, embodied these types of problems. Despite intensive search efforts, the site of the crash—which had occurred at about 10:30 p.m.—was not discovered until nearly midnight (MacKinlay and Flinn 1998).

b)
The inability to locate the crash site can severely hamper the deployment of emergency personnel. For example, ambulances had to drive over 60 kilometers in order to each Peggy’s Cove once the crash site was known (MacKinlay and Flinn, 1998).

2. Related to these problems of ascertaining and accessing the accident location is that of obtaining and disseminating accurate information about the accident: time of occurrence, location, cause, passenger list, survivors. The professor should draw the students’ attention to page 256 of the required student reading by Raymond O’Rourke (1993), which demonstrate the difficulties faced by airlines when faced with the conflicting pressures of demands for immediate statements by the media and public, and the lack of reliable information. The professor may also want to summarize the relevant parts of the Doughty (1993) article (particularly pages 351-352, 354-360) that cover the media and public relations demands that arise in the wake of an air accident.

3. Air accidents, like the air transportation industry itself, are subjected to extensive governmental intervention. The FAA and NTSB are deeply involved in the operations surrounding an air accident, not only with respect to actual recovery of the aircraft and personnel but also the communications surrounding the accident. As noted in the Doughty (1993) article (pp. 352-353), the NTSB holds regular press conferences during the course of its investigation. Thus, there may be several points of control of information.

4. O’Rourke (1993) emphasizes that air accidents have enormous power to dominate the media and public attention. As such, they can have a dramatic effect upon the airline company itself. In the case of Pan Am, the author suggests that the negative effect of the Lockerbie accident was irreversible. The professor should draw the students’ attention to pages 259-260 of the O’Rourke (1993) article, which discuss the severe short-term effects of the Lockerbie accident.

5. For international air travel, Waugh and Sweeney (1988) describe how the problems of jurisdiction and international political relations can take on an urgent priority. Issues such as air space, air access, landing rights, and so forth, are highly politicized and agreements between countries are subject to all kinds of commercial and political pressures. Waugh and Sweeney (1988) document how political issues arise as a result of the origin of the flight, its destination, the home country of the airline, the nationalities of the passengers, and (in this case) the demands of the hijackers.

Objective 33.5

Implications for

Emergency Planning

The difficulties of locating and accessing accident sites should be considered in planning scenarios. The effects of these difficulties that might be considered include the reliance upon organizations (such as law enforcement agencies of smaller towns that have limited personnel, capacity, and communications capability) that have little, if any, experience in dealing with a crisis of the magnitude of an air accident. They might also include the extension of communications and use of information sources that are of undetermined value with respect to the quality of the information being used.

The limitations on obtaining timely and accurate information on the number and names of passengers, cause of the accident, and so forth, is also a key factor that must be considered. Planning should account for intense pressure for any information in a situation where the information being received is either scarce, of undetermined accuracy, and fraught with implications for future litigation.

Doughty (1993) emphasized that establishing relations with key personnel in the government agencies that will likely be heavily involved in any accident is a sound planning activity. This effort should include knowing how the agency or office will be involved in the operations of the investigation and communications, and facilitating that involvement in a manner that reduces misunderstanding and conflict.

The intense media and public attention that follows an air accident requires detailed planning for numerous contingencies, including honoring those who lost their lives in the accident, allegations of error, mismanagement, and so forth, speculation on causes, and impacts on business levels.

Supplemental

Considerations
1. Conclude this session by restatement of the five objectives:

a) statistical information on air accidents

b) key definitions

c) primary causes of air accidents

d) special aspects of air accidents that impact emergency response

e) impacts of special aspects of air accidents for emergency planning, response, and recovery scenarios

2. Ask students to describe recent transportation accidents, including air, rail, and ship and relate lessons learned to the key points of this session.

3. Depending on the professor’s area of expertise or interest, he or she may want to use other types of transportation emergencies (e.g., rail, ferry, cruise ship, automobile) to expand this session.

Course Developer
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Appendix A

Table 1: International Air Accidents, 1996 & 1997


Jet Aircraft
Turboprop Aircraft


1997
1996
1997
1996

No. of aircraft Operating
12,384
11,798
5,393
5,221

Operational total losses
21
19
32
23

Accidents involving fatalities
8
12
17
13

Passenger fatalities
630
1,191
141
111

Crew fatalities
52
97
41
19

Total fatalities
682
1,288
182
130

Source: IATA Annual Report 1998.

Table 2: International Air Accident

Fatalities per Passenger Kilometer, 1996 & 1997


1997
1996

Passenger kilometers flown (scheduled and charter service, in millions)
2,452,767,
2,313,931

Passenger fatalities
630
1,191

Fatalities per passenger kilometer flown
.004
.002

Source: IATA Annual Report 1998.

Table 3: International Air Accidents, 1996 - 1998


Number of Accidents

Number of Accidents per Million Hours Flown

Year
Major
Serious
Injury
Damage

1998
0

0.000
3

0.182
21

1.272
24

1.454

1997
2

0.126
4

0.253
24

1.516
19

1.200

1996
6

0.436
0

0.000
18

1.309
14

1.018

Source: NTSB, “Accidents and Accident Rates by NTSB Classification, 1982 through 1998, for U.S. Air Carriers Operating Under 14 CFR 121”
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