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GLOSSARY

Accident. An “aircraft accident” is defined by the National Transportation Safety Board
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
all such persons have disembarked, and in which any person suffers death 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.”

Air Carrier. Any air operator operating under PAR Parts 121, 127, or 135.

Air Route Traffic Control Center (ARTCC). A facility established to provide air
traffic control services to aircraft operating o IFR flight plans within controlled
airspace and principally during the en route phase of flight. When equipment
capabilities and work load permit, certain advisory/assistance service may be
provided to VFR aircraft.

Air Traffic Control Tower (ATCT). A facility established to provide air traffic control
services to aircraft operating on or around an airport, directing the landing and
take-off of airplanes and controlling the ground traffic as well.

ATCS Examiner. An examiner designated by the facility chief or appropriate military
authority for the purpose of administering ATCS ratings and performing the
inherent administrative functions of such designation.

CTO Examiner. An individual designated by the Regional Air Traffic Control Examiner
as a Control Tower Operator Examiner for the purpose of administering the CTO
written and Facility Rating tests and performing certain administrative functions
as specified in this handbook.

Flight Plan. Specified information relating to the intended flight of an aircraft that is
filed orally or in writing with a FSS or an ATC facility.

Flight Service Station (FSS). Facilities that are part of the air traffic system but do not
control air traffic; they process flight plans and provide information about terrain,
pre-flight and in-flight weather information, suggested routes, altitudes,
indications of turbulence, icing, and any other information important to the safety
of flight.

General Aviation. That portion of civil aviation which encompasses all facets of
aviation except air carriers.
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Instrument Flight Rules (IFR). Rules governing the procedures for conducting
instrument flight. Also a term used by pilots and controllers to indicate type of
flight plan.

Near Midair Collision. An incident associated with the operation of an aircraft in which
a possibility of collision occurs as a result of proximity of less than 500 feet to
another aircraft, or a report is received from a pilot or flight crew stating that a
collision hazard existed between two or more aircraft.

Operational Deviation. An occurrence where applicable separation minima as
referenced in the operational error definition below were maintained but (1) less
than the applicable separation minima existed between an aircraft and protected
airspace without prior approval, (2) an aircraft penetrated airspace that was
delegated to another position of operation or another facility without prior
coordination and approval, (3) an aircraft penetrated airspace that was delegated
to another position of operation or another facility at an altitude or route contrary
to the altitude or route requested and approved in direct coordination or as
specified in a Letter of Agreement, pre-coordination or internal procedure, (4) an
aircraft, vehicle, or personnel encroached upon a landing area that was delegated
to another position of operation without prior coordination and approval.

Operational Error. An occurrence attributable to an element of the air traffic control
which: 1. Results in less than the applicable separation minima between two or
more aircraft, or between an aircraft and terrain or obstacles and obstructions as
required by Handbook 7110.65 and supplemental instructions. Obstacles include:
vehicles/equipment/personnel on runways; or 2. Aircraft lands or departs on a
runway closed to aircraft operations after receiving air traffic authorization.

Pilot Deviation. The actions of a pilot that result in the violation of a Federal Aviation
Regulation or a North American Aerospace Defense Command (NORAD) Air
Defense Identification Zone (ADIZ) tolerance.

Radar Flight Following. The observation of the progress of radar identified aircraft,
whose primary navigation is being provided by the pilot, wherein the controller
retains and correlates the aircraft identity within the appropriate target or target
symbol displayed on the radar scope.

Runway Incursion. Any occurrence at an airport that involves an aircraft, 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.

Special Use Airspace (SUA). Airspace of defined dimensions identified by an area on
the surface of the earth wherein activities must be confined because of their
nature, and/or wherein limitations may be imposed upon aircraft operations that
are not a part of those activities. Types of Special Use Airspace:
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a. Alert Area

b. Military Operations Area

c. Prohibited Area

d. Controlled Firing Area

. Restricted Area
Warning Area

o

Terminal Radar Approach Control (TRACON). A Federal Aviation Administration
(FAA) air traffic control facility using radar and air/ground communications to
provide approach control services to aircraft arriving, departing, or transiting the
airspace controlled by the facility. Service may be provided to both civil and
military airports. A TRACON is similar to a RAPCON (USAF), a RATCF

(USN), and an ARAC (Army).

Visual Flight Rules (VFR). Rules that govern the procedures for conducting flight
under visual conditions. The term “VFR” is also used in the United States to
indicate weather conditions that are equal to or greater than the minimum VFR
requirements. In addition, it is used by pilots and controllers to indicate type of
flight plan.



Joint Air Traffic Control: An Operational Risk Management Approach

EXECUTIVE SUMMARY

All communities within DoD have accommodated change brought about by budget
cuts, the drawdown, and the emerging global security environment. For the military air traffic
community, however, this environment is particularly problematic due to increases in its dual
missions of providing nearly one-fifth of all air traffic services in the National Airspace System
(NAS) and supporting military readiness as a major component in the force training and
sustainment base. Several individual service air traffic systems have experienced problems
that became systemic before being identified and addressed, indicating that system checks and
balances may be inadequate to identify problems early and effectively deal with change.
Current oversight in the majority of the DoD system does not ensure consistent system
performance, does not provide assurance that system degradation will be identified early, and
does not seek continuous system improvement. In order for the military air traffic system to
develop a more proactive approach that can best ensure system functioning, a centralized, risk
management based oversight strategy that views the individual service communities as a single
system must be adopted.

The Military System in the NAS. DoD operates the second largest air traffic system in the
world and provides service to civil aircraft at over 250 airfields and 20 joint use (military and
civil) airfields in addition to military airfields. Military facilities are an integral facet of the
armed forces’ sustainment base by training the military controller workforce and providing
flexible air traffic services and airspace management to accommodate special military
requirements. The role of military air traffic control, both at fixed-bases and deployed world-
wide, will most likely continue to expand as the volume of domestic and international air
traffic steadily increases.

Oversight Strategies. A centralized strategy is the most effective strategy to ensure
standardization in performance and safety in an air traffic system by providing a vantagepoint
that can oversee the entire air traffic system and best identify problems early. The
effectiveness of this strategy is seen by the FAA and Air Force air traffic systems both
adopting centralized strategies to better manage their systems; both developed systemic
problems under decentralized strategies. Decentralized strategies have also proven ineffective
for both the Army and Marine Corps air traffic systems; both recently developing serious,
systemic problems that degraded both safety and combat effectiveness under decentralized
strategies. Although these services have not yet adopted centralized oversight strategies, both
indicate that they intend to adopt or move toward more centralized approaches.

FAA Oversight of the NAS. Oversight of the FAA air traffic system provides the industry
standard; as the basic means to ensure safety and system functioning in the NAS, this model is
also applicable to military facilities in the NAS. Oversight of the air traffic system by the FAA
is highly centralized in the Office of Investigations and Evaluations whose line of authority
extends directly to the Director of Air Traffic. By removing the oversight process from the
rest of the system and working directly for the Director, this provides timely feedback of



system performance, process objectivity, and program emphasis. Mechanisms for system
oversight include the Air Traffic Evaluation Program, the Air Traffic Quality Assurance
Program, and continuous assessment of system performance by the Office of System Safety;
all of these elements of the oversight process are centralized at the national level. The FAA
has given oversight to DoD for the military air traffic system, with only a few exceptions. The
FAA neither assesses nor requires accountability for the performance of the DoD air traffic
system.

DoD Oversight Strategies. Each US armed service is responsible for ensuring that its own
air traffic facilities are properly staffed, equipped, and managed; there is no central oversight
authority for DoD. The individual service oversight processes are not standardized and are
not assessed for effectiveness by an external source. Four areas are examined below to
determine the degree that each system is currently proactive: process centralization,
compliance mechanisms (inspections), routine analysis of safety data, and quality assurance

programs.

Process centralization. This determination is based upon the level of detail found in
service directives, the level of involvement of the service’s executive agency in oversight
processes, and the degree of accountability required to the service level. The Air Force
promulgates detailed service level directives specifying oversight processes and accountability
to the service level for routine system performance; the executive agency is directly involved
in the oversight process. Service directives decentralize oversight to major subordinate
commands in the Naval services; the executive agency is not routinely involved in and does
not assess the oversight process. Army directives are not explicit regarding oversight
processes and, although there is a centralized mission area proponent, a 1996 study assessed
the organizational command and control of the mission area as ineffective.

Compliance mechanisms. All services use biennial inspections of air traffic facilities as
the primary means to ensure compliance with standards. Like other aspects of oversight,
centralizing this mechanism has proven to be the most effective approach. The Army air traffic
facility inspection process is physically centralized with one inspection team as part of the
mission area proponent, however, the process does not effectively require accountability or
resolve problems. Results of Army facility inspections are not centrally analyzed to discern
service-wide trends. The Navy and Marine Corps have delegated the inspection process to
major subordinate commands; the service level does not assess inspection results service-wide.
Service directives do not provide a standardized process service-wide and the executive
agencies do not assess the effectiveness of subordinate command programs. The Air Force
has a centralized process with the executive agency overseeing conduct of inspections,
assessing results, ensuring problem resolution, and participating in inspections.

Routine system analysis. Only the Air Force’s executive agency requires and conducts
routine statistical analysis of all system safety indicators. The importance placed on this is
seen by general officer review of quarterly and annual reports at both the major command and
service levels. In the other services, system data is not comprehensively compiled in one
agency and system performance is not qualitatively assessed. The safety centers do not




compile all system indicators currently and do not conduct routine system analysis to derive
trends.

Preventive Safety Programs. The Air Force has a detailed quality assurance program
that requires communication between all levels and provides a methodology for continuous
process improvement. Even though the Naval services have some QA type requirements,
neither they nor the Army have programs that actively engage all system elements to improve
communication and build safe practices.

Information Sharing. Several recent DoD, governmental, and aviation industry initiatives
that aggressively seek to improve the aviation environment all stress that sharing safety
information is key to reaching this goal—initiatives include the White House Commission on
Aviation Safety and the National Civil Aviation Review. Currently, sharing safety data and
information between the services is limited and not routine. Problems experienced by the Air
Force prior to reorganization bear striking resemblance to those currently being experienced
by the Army and Marine Corps, illustrating the benefit of learning from each other’s successes
and failures. Several initiatives within DoD to improve aviation safety such as a human
factors analysis methodology developed by the Naval Safety Center and a risk management
database developed by the Army Safety Center have not included ATC. Interagency
information sharing between DoD and the FAA is also limited; neither safety data nor training
opportunities are routinely shared throughout DoD.

Analysis. Four conclusions are drawn :

1. The most effective oversight approach for air traffic systems, whether civil or
military, utilizes a risk management based strategy.

2. An effective risk management strategy is centralized, proactive, and shares safety
information.

3. Risk management is not effectively incorporated in the military air traffic system
since only one armed service substantively applies risk management.

4. DoD needs to incorporate risk management into air traffic oversight in a joint,
systems approach.

The bottom line. The armed services face a difficult environment as they attempt to balance
diminishing resources with growing missions. Regardless of the pressures at any particular
time, mechanisms to ensure consistent performance and safety in the air traffic system should
be rigorous and seek continuous improvement. This not only makes sense, but it is also DoD
policy as articulated in the operational risk management programs. The mechanisms are not
consistently in place throughout the DoD air traffic system currently to detect developing
problems or to seek continuous system improvement. Oversight is not centralized—either at
the DoD level or within three armed services. Most of the services do not conduct routine
analysis of system indicators and air traffic has not consistently been an area of emphasis for
the safety centers. Sharing of information between the services and with the FAA is limited
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and does not best support efforts to improve aviation, learn from diverse experiences, or
optimize resources. Additionally, routine opportunities for the military air traffic system to
work and train together as a joint community are being missed.

The degree of safety in the military system cannot be effectively determined at this
point due to the lack of aggregate data and analysis. What can be identified, however, is that
the current safety regulatory structures for the armed services’ air traffic control communities
are not as effective as they could be and that opportunities to provide greater assurance of
safety, realize efficiencies, and improve readiness are not being fully exploited.
Recommendations to this end are offered below.

Recommendations.

1. Joint ATC Oversight and Risk Management Strategy. Adopt a standardized, risk
management based, oversight strategy to facilitate information sharing, ensure the highest
level of safety possible, and promote continuous system improvement throughout the DoD
ATC system. In order to do this, the Secretary of Defense should require safety oversight of
all military air traffic facilities be managed as a single system and develop a strategy to ensure
consistent, proactive system regulation. This strategy should be based upon the Air Force
model and should consider the following:

o Establish a joint forum or staff to develop a risk based strategy and conduct continuous
oversight of the military air traffic system.

a Provide adequate staffing at Safety Centers to support more proactive oversight.
a Establish a joint safety database for ATC.
a Develop a joint incident reporting format to support joint database.

O Assess the suitability of incorporating ATC into the human factors initiative at Naval
Safety Center.

o Conduct an annual assessment of military air traffic system.

2. Establish an Interagency Air Traffic Safety Partnership. Although there are many ties
regarding air traffic between the FAA and DoD, none routinely share safety information in a
real time, operationally focused manner. In order to most effectively comply with the public
law, optimize resources and mutually benefit from both agencies’ experiences, the Secretary
of Defense should initiate a safety partnership with the FAA. This will strengthen the
interagency relationship and provide greater focus on safety and continuous improvement
through operational interface of the safety regulatory mechanisms. This partnership should
include:

0 Sharing the annual assessment of the military system with the FAA.
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o Rewriting the 1969 interagency MOU to include the safety partnership.

O Assign military air traffic specialists to work in the oversight process at FAA Headquarters
to develop and implement the joint strategy and build the safety partnership (i.e. work in
the Office of Air Traffic Evaluations and Investigations where no military reimbursables
are currently assigned).

3. Assessment of current status of military air traffic control. This research is limited in scope
and does not definitively assess current system functioning and safety. However, several
concerns raised in this research indicate that further assessment to determine the status of the
military air traffic control and the adequacy of oversight processes could be of significant
benefit. A comprehensive evaluation of all DoD air traffic control systems should be
conducted to determine if there are safety issues that require intervention and to establish a
baseline prior to undertaking joint initiatives.
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CHAPTER 1

INTRODUCTION

All communities within the Department of Defense are wrestling to accommodate
the changes brought about by budget cuts, the drawdown, and the emerging global
security environment. For the military air traffic community, this environment is
particularly problematic due to its unique dual mission of serving both the public interest
as an integral part of the National Airspace System and supporting military readiness as a
critical component of the force training and sustainment base. Not only are these dual
missions demanding, but they are both increasing in an environment made more turbulent
by aging equipment, controller shortages, and the beginning of a major system transition
from a ground based to a satellite based air traffic system. As system volume steadily rises
both domestically and internationally, the demand for air traffic services deployed to
support operations other than war (OOTW) has also increased.’

The Department of Defense runs the second largest air traffic control system in the
world, providing approximately one-fifth of all services in the National Airspace System
(NAS). Although the Administrator of the FAA is ultimately accountable for the entire air
traffic system in the National Airspace System, responsibility for the performance and
safety of the military air traffic system has been almost entirely delegated to DOD to
enable it to best meet its unique requirements. Oversight within DoD is decentralized with
each service tracking and assessing their own facilities; three of four services (Coast
Guard ATC is provided by DOT and is excluded in this assessment) have further delegated

significant portions of system oversight to major subordinate commands. Safety related



data and information are not shared as effectively as possible between the services and
analysis cannot be accomplished to determine if trends are developing across the services.’

The result is that the military air traffic system is managed as four separate
systems—each with its own approach to oversight—and not as a single system.’
Oversight is decentralized further within some services and analysis of safety data to
discern trends and identify hazards is not consistently conducted. The approach to
managing safety within the DoD air traffic system is largely reactive and this approach is
not consistent with either DoD or individual service operational risk management policy
that attempts to make systems proactive.

As the services grapple to adjust resources and priorities to continue to adequately
support both missions, are the existing checks and balances of the military air traffic
system adequate to ensure that system performance and safety remain at acceptable levels
both now and in the future? Current oversight of the DoD air traffic system does not
ensure consistent performance and safety as effectively as it could and does not provide
assurance that if air operations gradually become less safe that this will be readily
identified. In order for the Department of Defense air traffic system to most effectively
identify hazards early and seek continuous system improvement, a centralized, risk
management based approach to safety that views the individual service communities as a

single system must be adopted.

The National Airspace System
The military air traffic system is an integral part of the overarching federal system,

the National Airspace System (NAS), that provides for the needs of all airspace users in



the US--civil and military. Before an assessment of the military air traffic system can be
accomplished, an examination of this complex system and how the military air traffic

system is imbedded within it is required.

Origins of the NAS

The air traffic system in the United States has military origins and was, in fact,
principally a military system until 1938 when air commerce began to grow exponentially.
The Civil Aviation Authority was established to promote air commerce in 1938,
promoting and maintaining civil aviation separately from military aviation. In 1958,
recognition that system volume and complexity required better integration of system users
resulted in the Federal Aviation Act (FAA) of 1958. From the outset, the language of this
law specifically addresses military requirements--

An Act

To continue the Civil Aeronautics Board as an agency of the United

States, to create a Federal Aviation Agency, to provide for the regulation

and promotion of civil aviation in such manner as to best foster its

development and safety, and to provide for the safe and efficient use of the

airspace by both civil and military aircraft.*
The FAA Act of 1958 was very clear and specific in establishing the Administrator of the
FAA as the single regulatory authority for administration and oversight of the sovereign
airspace of the United States. The following passage illustrates the emphasis of the law in

charging the Administrator to ensure that military requirements were met and that the civil

air traffic system would fully embrace the military system:

Declaration of Policy: The Administrator



In the exercise and performance of his powers and duties under this act
the administrator shall consider the following...as being in the public
interest:

a. The regulation of air commerce in such a manner as to best promote its
development and safety and fulfill the requirements of national defense;

c. The control of navigable airspace of the United States and the regulation
of both civil and military operations in such airspace in the interest of the
safety and efficiency of both,

e. The development and operation of a common system of air traffic control

and navigation for both military and civil aircraft. [my emphasis]’®
The Administrator of the FAA was specifically charged to both provide a common system
of air traffic control and then to regulate it. The FAA Administrator still retains
responsibility for the safety and functioning of both the civil and military components of

the air traffic system.

The NAS Today

The air traffic control system in the NAS is a highly complex, interrelated set of
systems--systems that fly, surveillance systems, navigation systems, communication
systems, automation processing systems--all operated by the “human system.” Air traffic
facilities collectively compose the air traffic system, pulling these subsystems together to
manage the air traffic within the NAS. The FAA operates the largest air traffic system in
the world, operating over 400 Air Traffic Control Towers (ATCTs), over 75 Flight
Service Stations (FSSs), 185 Terminal Radar Approach Controls (TRACONS), and 21 Air
Route Traffic Control Centers (ARTCCs). These facilities handle approximately 140
million aircraft operations annually.

By the year 2010, the number of U.S. domestic aviation passengers will double and



the number of commuter/regional passengers will triple, totaling over one billion
passengers carried in one year.’ Airline inventories will increase by 50% and will include
larger, heavier aircraft; the size of regional commuter fleets will double and include a
greater percentage of sophisticated aircraft. Although not growing at a rate as exponential
as the commercial sector, the general aviation fleet is expected to grow steadily at a 9%
rate during this same period.” The global nature of the aviation environment is projected
to accelerate during the next two decades and sharp increases in international aviation are
expected. In addition to increasing volume, other factors will also make the operating
environment more difficult: the diversity of aircraft, changing technology, and
globalization of the airline industry, aging air traffic equipment, and shortages of
controllers.® In this environment of substantial growth and change, the air traffic system
must transform from a ground based to satellite based system over the next 20 years as the
Global Air Traffic Management (GATM) initiative implements the concept of free flight.
From virtually any perspective, the air traffic environment is complex and will become

more, not less, complex in the future.

The Military Air Traffic System in the NAS

In order for the Department of Defense to obtain airspace for its own use, the FAA
must delegate it. A 1969 Memorandum of Understanding between the military
departments and the FAA provides airspace for military facilities if delegation will be
mutually advantageous. Military air traffic facilities handle all civil as well as military air
traffic and must provide the same service as an FAA facility to ensure consistency

throughout the National Airspace System.



Today, 254 military air traffic facilities provide nearly one-fifth of all air traffic
services provided in the National Airspace System and constitute the second largest air
traffic system in the world. Military air traffic facilities provide service to commercial and
private aircraft at over 250 civil airfields in the United States and 20 joint use (i.e., both
military and civil aircraft) airfields in addition to services at exclusively military airfields.’
The amount of civil traffic handled by service varies between 10 and 30%.

Many military facilities are large and complex; sixty-three military facilities are radar
approach controls and five facilities provide en route services in the NAS."® Figure 1
illustrates the general location and distribution of military air traffic facilities in the
continental United States (CONUS); note the density of military facilities in both the east
coast and southern California coasts, among the busiest and most complex air traffic
corridors. Although the U.S. Air Force has the most facilities, every service has facilities
with moderate to high volume and complexity that substantively impact the National

Airspace System.

The Dual Role of Military Air Traffic Control

Military air traffic control facilities have a dual purpose; they support combat
readiness as an integral part of the force training and sustainment base in addition to
serving the public interest as a significant portion of the National Airspace System.
Military air traffic facilities acquire, control, and manage airspace not only for aircraft
movement but also airspace specifically designed for military training: Special Use
Airspace. This airspace segregates military operations considered hazardous to

nonparticipants and provides airspace associated with military training ranges--whether
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ground, air, or sea. Tanks, artillery, and small arms depend upon this airspace for
training as well as the aviation communities. Figure 2 illustrates the significant amount
of Special Use Airspace that is managed by the U.S. armed services.'!

Military air traffic facilities are also the training ground where military controllers
obtain the combat skills that they need to provide air traffic services or to serve as liaisons
with international agencies while deployed. The demand for air traffic support has
increased and will most likely continue to increase as long as the United States is actively
involved around the world. Air traffic internationally is increasing at rates even faster than
those in the domestic airspace of the United States and many international systems are ill
prepared to deal with these increases. Regions such as the Pacific Rim, Africa, and Asia
have experienced annual increases in traffic volume of up to 120%, yet have air carrier
accident rates up to ten times that of other regions."?

In an increasingly complex and difficult global aviation environment, a highly
skilled, professional controller workforce--although numerically small within DoD--is
necessary to protect and maintain U.S. strategic interests. The fixed-base, military air
traffic facilities in the NAS are the breeding ground for this workforce. The role of
military air traﬁic,‘ both at fixed-bases facilities and deployed world-wide, is critical énd
will most likely continue to expand as the volume of domestic and international air traffic
steadily increases.

This paper will compare centralized and decentralized air traffic system oversight
strategies and their applicability for the DoD air traffic system. This assessment also
seeks specifically to determine which strategy best supports an operational risk

management approach to oversight. The FAA’s approach to oversight will be examined



to determine if it has applicability as a benchmark for comparison with DoD’s current
approach. The air traffic safety regulatory structures for the four DoD systems will then
be examined to determine if they are adequate to rigorously ensure system performance
and safety and if they incorporate operational risk management. Finally, recommendations
to make the existing safety regulatory structures more rigorous and proactive will be

offered.
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CHAPTER 2

STRATEGIES FOR AIR TRAFFIC SAFETY OVERSIGHT

Standardization--in performance, system assessment, and problem resolution--is a
basic tenant in achieving safety and efficiency in air traffic control. From the concept of a
"common system" specifically articulated in the public law to being a common thread
throughout training and procedures; standardization is clearly part of the foundation of an
effective air traffic system. Standardization is so central to flight safety that it was
identified by Secretary of Transportation James Burnley as one of his “five criteria” for
FAA reform, requiring the proposal ensure “...consistency in both safety regulation and in
the delivery of air traffic control services...”"® In a complex system with little room for
interpretation of standards, a centralized oversight strategy is the most effective way to
achieve rigorous air traffic system standardization as evidenced by recent reorganizations
in both the FAA and DoD that are discussed below.

Three models are presented to illustrate that a centralized strategy is the most
effective for oversight of an air traffic system. The FAA and the U.S. Air Force are
utilized for this purpose since they offer insight from their transformations from
decentralized to centralized strategies; the U.S. Army strategy is also examined since it has
identified the need for a centralized organizational structure. The oversight strategies of
the other armed services will be examined later in Chapter 4. Operational risk
management (ORM) is the method that the armed services have adopted to control and
reduce the risks associated with military training and operations. The applicability of

ORM for incorporation into an air traffic oversight strategy will be discussed; this chapter
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further argues that since a centralized strategy comprehensively assesses all aspects of an

air traffic system it is, therefore, the most effective strategy to incorporate ORM.

A Centralized Approach to Oversight

The Aviation Safety Commission Act of 1988

Public interest in the safety of the air system increased after the Airline
Deregulation Act of 1978 led to an expansion in the number of airlines, acquisitions and
mergers. The magnitude of growth in the air transport industry following deregulation
brought about an unprecedented level of public uneasiness with the ability of the system to
cope with these changes and ensure safety. This concern was formally acknowledged for
the first time with the passing of the Aviation Safety Commission Act of 1986, requiring
that a study determine whether the existing organization and functions of the Federal
Aviation Commission (FAA) were effective in ensuring aviation safety.'

The Aviation Safety Commission Study concluded that the nation’s air
transportation system was safe. Ina comparison of a nine-year period prior to
deregulation (1970-1978) and a nine-year period following deregulation (1979-1987), the
number of passenger fatalities decreased after deregulation despite a 55% increase in
passenger enplanements and a 26.5% increase in aircraft departures.”” The commission
also concluded, however, that the existing aviation safety regulatory structure was
inadequate to deal with future growth and technological change, attributing this to its
« ..diffused authority and accountability...”*

The commission noted that maintaining certain aspects of the safety regulatory

structure at the regional level instead of the national level had led to inconsistent
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interpretation of safety regulation across regions, such as the air carrier certification
process. The report indicated that a more centralized, national certification program
would “...introduce greater uniformity of regulations, standards, and enforcement and
make the safety oversight function more effective...” !’ Similarly, the commission felt that
local air carrier inspection programs should be replaced with a national inspection program
to produce greater uniformity in enforcement, avoid complacency, and facilitate learning
from the varying experiences throughout the system.'®

While the commission did not specifically address the need for the air traffic
system to have centralized oversight, they referred to the system’s inability to consistently
ensure parity in controller staffing levels between regions; manpower shortages in some

regions were allowed to become so significant as to be described by the commission as

~having “...potential safety implications...”*® The commission also specifically articulated

the importance of consistency in air traffic oversight and service delivery.’ The very
formation of the Aviation Safety Commission reflected the increasing demand for
accountability of system safety and that the public now demanded that every effort be
made to identify underlying problems and resolve them before they were manifested in loss

of life and property.

Reorganization within the FAA

Within months of the Aviation Safety Commission’s final report publication, the
National Transportation Safety Board (NTSB) began a series of special investigations to
examine a rash of aviation incidents involving controllers during 1988 and 1989. In three

separate NTSB reports, concern for adequate oversight of the air traffic system was
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expressed even more clearly. The Chicago O’Hare air traffic facility (terminal radar

approach control and tower) had 19 operational errors between January 1 and June 7,
1988.2! Despite O’Hare’s operational error rate”climbing much higher than that of other
ATC facilities with comparable traffic--four times that of Atlanta, five times that of Los
Angeles, and three times that of Dallas-Ft. Worth--the FAA’s national quality assurance
program “...did not respond...aggressively to this dramatic increase in operational
errors.”® The Safety Board was particularly concerned that the FAA national air traffic
quality assurance and safety staff did not initiate either comprehensive investigations or
make recommendations to reduce the number of operational errors at O’Hare, but left
remedial action solely to the discretion of the facility manager.?* The Safety Board felt that
the FAA’s oversight of the air traffic system was reactive and explicitly voiced this
concern:

The Safety Board is concerned that the FAA has no system to monitor the

safety performance of the ATC system, and where appropriate, detect a

sudden increase in operational errors at a specific facility... without this

system surveillance, the FAA lacks a proactive quality assurance program.

Therefore, the Safety Board believes that the FAA should establish a system

to monitor the total ATC system to detect significant increases in operational

errors and other system deficiencies and initiate appropriate investigative and

preventive actions.”
Not only did the Safety Board recommend that the FAA adopt a proactive ATC
regulatory structure, but it also recommended an independent mechanism to ensure
compliance--a national air traffic quality assurance program that was directly accountable
to the Administrator.?

The O’Hare investigation was soon followed by two other NTSB special

investigations in 1989 that focused on incidents involving air traffic control. The first
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incident was an operational error on 13 February 1989 between a British Airways flight, a
Boeing 747, and an American Airlines flight, a British Aerospace 146, that involved three
FAA air traffic facilities. The second incident occurred on 8 September 1989 when a US
Air flight, a Boeing 737-200, severed four electronic transmission cables while executing a
localizer approach at Kansas City, Missouri; the cables were 75 feet above the ground and
approximately 7,000 feet east of the runway threshold. In both investigations, the Safety
Board discovered myriad underlying problems that had either been identified and not
addressed or had not been identified despite recent inspections. Having been previously
critical of the FAA’s safety oversight and quality assurance of the air traffic system, these
incidents furthered the Board’s opinion stating “The Safety Board continues to lack
confidence in the FAA’s commitment to provide effective quality assurance and safety
oversight of the ATC system.” %’

At the Coast terminal radar approach control where the operational error occurred
in southern California, a national evaluation and on-site review of the facility had been
conducted after a series of eight operational errors. The Safety Board investigation
identified many of the same deficiencies that the FAA report had identified; however, the
FAA report did not contain recommendations for corrective action or headquarters
follow-up. The Safety Board believed that the FAA’s failure to address these deficiencies
and problems contributed to the error and again pointed to inadequacies of the FAA’s
safety regulatory structure for air traffic:

The Safety Board’s special investigative team has determined, again, that

FAA’s quality assurance and safety oversight of the ATC system, as

administered by the Air Traffic Service, is inadequate and ineffective.

FAA documents...attest that everyone from the Facility Manager to the
Administrator [e.g., of the FAA] observed the deficiencies and problems
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at Coast TRACON and reported them to all levels of air traffic management
during the past three years...despite this knowledge, the Air Traffic Service
and its quality assurance program has, to date, failed to address and correct
the problems...The Board believes these illustrations, collectively, exemplify
an inadequate, ineffective and unresponsive quality assurance and safety
oversight program.?®

Similarly, the Safety Board’s report of the US Air incident in Kansas City concluded that
there was “...inadequate FAA vigilance over the air traffic control system, as well as
training and guidance to operations inspectors...””

During this period, FAA headquarters had effectively decentralized the inspection
and quality assurance programs by delegating most oversight functions to the regional
level. Additionally, the NTSB reports noted that FAA oversight lacked objectivity since
the enforcement mechanisms—the inspection and quality assurance programs—were a
part of Air Traffic Services itself. An Office of Aviation Safety Quality Assurance was
created to maintain system oversight, but not much changed initially since it was
understaffed with only two air traffic specialists (ATCSs). Regional offices conducted
inspections and follow-up autonomously; reporting and accountability to the national level
was by exception and was initiated only when the regions desired assistance. Follow-up
to ensure adequate corrective action was taken to resolve problems was not rigorous or
consistent, leaving many problems unresolved.*

The public demand for accountability and concerns of the NTSB resulted in a
reorganization that established the Office of Air Traffic Investigations and Evaluations in
1991. This office provided both centralization of system oversight and objectivity since it

reported directly to the Associate Administrator of Air Traffic. Four inspection teams of

14-16 personnel each are located in Atlanta, Seattle, Dallas/Ft. Worth, and Washington
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work with the regions but are directly accountable to the national level. The continuing
emphasis of the FAA in promoting centralized, proactive safety oversight is seen in the
promulgation of the first FAA Air Traffic Quality Assurance order in February 1998 that
requires active participation at the national, regional, and facility levels to identify
problems before they become incidents and to actively promote safe practices.

Identification of system performance and responsiveness in correcting deficiencies
have both improved under the more centralized and proactive approach taken by the FAA
as illustrated by recent actions responding to system indicators. In the fall of 1997, an
upward trend was identified in the rate of operational errors/deviations (OE/D) in both en
route and terminal facilities in nearly all regions.>! Special assessment teams were directed
into seven Air Route Traffic Control Centers (ARTCCs) and Terminal Radar Approach
Controls (TRACONS) that were identified as having significant increases in OE/D rates.*?
Teams had representation from national and regional staffs and the field evaluations
branches (i.e., inspection teams).

Findings of these special assessments were presented at an Air Traffic
Management Team meeting in Washington, D.C. during January 1998. Specific goals and
initiatives were directed at the national level and communication between all levels at
specified intervals was required. Areas of deficiency were identified, training developed
and implemented, additional analysis to further assess trends, and provisions for further
sharing of lessons learned were accomplished within four months of the problem being
initially identified. The manner that the system identified and reacted to system
deficiencies in 1997 stands in stark contrast to that described in the NTSB reports of 1988

and 1989 and reflect an aggressive, proactive safety regulatory system. In 1997, a

19



systemic trend was identified, addressed, and strategies began to be implemented within a
few months as compared to problems identified at many levels of management that
remained unresolved for over three years in 1989.

These examples illustrate that air traffic system oversight has proven more
effective for the FAA under a centralized strategy than under its previously decentralized
strategy. One armed service underwent a similar reorganization in 1995 and adopted a
centralized strategy that has proven more effective than the previously decentralized
strategy; another service currently experiencing problems has identified a centralized
organizational structure is an essential element of corrective action. An examination of
these military strategies demonstrates that a centralized oversight strategy is effective for

military air traffic systems also.

Reorganization with the U.S. Air Force

Prior to 1990, the Air Force air traffic system was under the centralized,
operational control of the Air Force Communications Command (AFCC). Regulatory
guidance was standardized and AFCC conducted detailed inspections of air traffic units.
In the 1990 reorganization, AFCC was deactivated and responsibility for air traffic
operations and maintenance shifted to the major commands (MAJCOMs). A significant
number of officers moved into other occupational specialties to remain competitive in this
new organizational environment, resulting in reduced technical expertise and experience in
leadership. Reductions in the number and grade of ATC officers at the wing and
MAJCOM resulted in “...decisions...pushed to a lower level and made by leaders with

»33

increasingly less experience.”” Another impact was that “Compliance and standardization
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inspections were suspended because MAJCOMs did not have experience or manning to
conduct ATC inspections...”* Concurrently, personnel losses due to the drawdown
resulted in a service-wide change that shortened regulations. Major Commands developed
their own detailed instructions to “fill in the blanks” and compensate for the lack of
specific guidance, resulting in a degradation of standardization between MAJCOMs. ¥
Concerns from the ATC community began to be voiced regarding a lack of support and
the potential for degradation of flight safety and efforts to develop an Executive Agency
for the air traffic field were initiated.*

During this time frame, three ATC-related mishaps occurred which resulted in
fatalities. In June 1992, a civilian aircraft flew into a mountain at Holloman AFB; in
August 1993, two F-16s collided during a landing at Kunsan, Korea; and in March 1994,
an F-16 had a well-publicized midair collision with a C-130 at Pope AFB. Following the
Pope incident, vthe Director of Operations for the Air Force requested a thorough review
of the Air Force ATC system. The effort to establish an Executive Agency for the
community was accelerated, and the U.S. Air Force Flight Standards Agency (USAFFSA)
was formed in 1994.

The Air Traffic Control Special Management Review (SMR) conducted by the
Inspector General of the Air Force concluded the following about the air traffic field:

e shortened directives resulted in reduced standardization between Major
Commands

e inspection program lacked objectivity and depth

o lack of accountability in resolving inspection discrepancies resulted in corrective
action not being taken

e disparate service-wide assignment and staffing left some facilities overstaffed while
some were understaffed

e training was not standardized
e training materials--especially simulators--were inadequate
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e expertise and experience in ATC leadership was declining
e  emphasis on the Hazardous Air Traffic Report (HATR) Program had been reduced*’

The most sweeping change of the Air Traffic Control Special Management Review
was the centralization of all aspects of system oversight in the Executive Agency,
USAFFSA. USAFFSA was established as the functional manager/evaluator of ATC y
systems and airfield management; the Air Force ATC community now had a focal point
for support, technical advice, standardization, and accountability. USAFFSA developed
and implemented rigorous inspection and quality assurance programs to ensure service-
wide system safety and standardization. While staffs at the Major Command leve!
conduct the inspections, the USAFFSA staff is personally involved in inspections,
maintains service-wide system oversight, and analyzes system performance.*®

An example that demonstrates the effectiveness of the centralized oversight of the
Air Force air traffic system is seen in a deficiency identified during the mishap of a Korean
Airlines flight into Guam during 1997. The air traffic control facility at Guam is staffed by
FAA controllers but utilizes Air Force equipment. During the mishap investigation, a
system-wide software problem affecting the Minimum Safe Altitude Warning (MSAW)
system was identified. USAFFSA validated the problem then directed the MAJCOMs to
rectify this problem at all facilities. Within three days, software changes were completed,
controllers were trained on changes, and Terminal Instrument Procedures databases
feeding data into the MSAW were revalidated.*® USAFFSA’s centralized management
and operational involvement readily identified a problem then took swift, comprehensive
action to rectify it.

The fact that USAFFSA resembles the previously discussed approach of the
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FAA’s Air Traffic Evaluations branch is no accident. In an attempt to leverage off of the
FAA’s experience and accelerate efforts to establish an Executive Agency, the Air Force
evaluated the FAA’s centralized air traffic safety regulatory structure and adopted
portions of if for their new program.*® The adoption of centralized strategies for system
oversight, to include safety oversight, by both the Air Force and the FAA has facilitated
greater system standardization and improved problem identification and resolution better

than their previously decentralized strategies.

Pending U.S. Army Reorganization

Concerns regarding the degradation of safety and readiness in the air traffic
mission area prompted the U. S. Army’s Assistant Deputy Chief of Staff for Operations
and Plans, Force Development to request a study in 1995. The U. S. Army Force
Integration Support Agency subsequently conducted a U.S. Army ATC Worldwide
Organizational and Management Assessment (