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PREFACE

The Federal Aviation Administration has sponsored the first edition of this Airport Capacity
Enhancement Plan. The plan was developed by the FAA's newly established Airport Capacity
Program Office (ACPO). By delineating projects aimed at reducing airport operating delays, the plan

is designed to increase the capacity and efficiency of airports without sacrificing safety and
enviromental concerns.
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EXECUTIVE SUMMARY

This plan provides a framework for the Federal
Aviation Administration’s airport capacity improvement
program. The program is intended to increase the capacity
and efficient utilization of airports, and to alleviate current
and projected aircraft operating delays in the nation’s airport
system without compromises to safety or to the environment.

THE AIRPORT CAPACITY ENHANCEMENT PLAN (ACEP)
This plan:

® Identifies the concerns of air system users and other
constituents which affect the causes of, and potential

solutions to, the capacity and delay problem;

® Defines the extent and causes of the capacity and delay
problem as it currently exists and is projected for the

next decade;

] Delineates the goals of the capacity enhancement
program;

° Discusses the allocation of responsibility for capacity
and delay activities within the FAA; and

° Identifies and describes the 53 planned and ongoing
FAA projects intended to reduce capacity-related
problems.

The plan provides descriptions of each of these projects,
significant milestones, estimates of their capacity-related

benefits, and references to more detailed descriptions of each
project.

THE PROBLEM

Air transport is a vital part of the United States transportation
system, dominating long-distance passenger travel and
serving as a major mode for cargo shipment. The wide
availability of safe and timely air travel at a reasonable cost,
which has been essential to the nation’s economic growth,
has been possible because of the extensive national system of
airways and airports. Approximately 3,200 airports are
available to the public, but most aviation activity is
concentrated at a much smaller number of airports serving
population centers.

It is these airports that have absorbed most of the big traffic
increases of recent years. As an example, for the first few
months of 1984, seven of the major U.S. airports accounted

for 60 percent of the reported delays of more than 15
minutes. While weather remains the principal cause of

Seven of the major U.S. airports accounted for

60 percent of the reported delays of more
than 15 minutes.



Between 1983 and 1984, average delay per

flight rose nearly 12 percent to 12.8 minutes.

In 1985, there was some reduction in delays
from 1984 levels.

Air traffic is projected to grow at a 4.5 percent
annual rate for the next ten years.

More flights will be delayed for increasingly
longer periods of time at more airports unless
actions are taken to expand airport capacity.

aircraft delay, airport congestion has become an important
delay-causing factor. Historically, serious congestion
problems had been confined to a small number of airports
serving the nation’s largest metropolitan areas. Airline
deregulation has allowed an increase in the concentration of
air carrier service at these hubs, and a general expansion of
the airline industry.

It is expected that capacity-related delays will become a
problem at more and more airports. Population growth, air
industry deregulation, the gradual lifting of traffic
restrictions imposed in the wake of the 1981 air traffic
controllers’ strike, and a strong economy spurred a 12 percent
increase in aircraft operations between 1982 and 1984.
Commuter operations rose by 29 percent over this period, air
carrier operations grew by 20 percent, and there was an eight
percent increase in general aviation operations. These high
traffic levels have been accompanied all too often by rising
numbers of delayed operations. Between 1983 and 1984,

average delay per flight rose nearly 12 percent to 12.8
minutes.

Delays tend to be concentrated at peak travel times during
the day and during the year. Schedule adjustments that
would enable airport capacity to be used more consistently
throughout the day may inconvenience passengers and
disadvantage some carriers. The desire to accommodate
passengers’ demand for peak-hour travel has been a factor in
promoting the airlines’ expanded use of the “hub and spoke"
concept, which was instituted to make more efficient use of
airline resources but also has contributed to the delay
problem.

In 1985, there was some reduction in delays from 1984 levels;
this reduction may be largely due to airspace improvements

(e.g., rerouting and resectoring) and other air traffic control
initiatives. However, the delay problem is likely to worsen as
a healthy economy stimulates further demand for air
transport over the next decade. Air traffic is projected to
grow at a 4.5 percent annual rate for the next ten years; this
estimate may be conservative, given that growth over the
previous 12-year period averaged 5.5 percent annually.
Forecasts of continued growth in air traffic raise the prospect
that more flights will be delayed for increasingly longer
periods of time at more airports unless actions are taken to
expand airport capacity.

Delays are undesirable because they are costly to the airlines,
to the airport operators, and to the passengers; even short
delays may have relatively high costs to passengers if they
result in missed connections. Delays have a negative impact
on the communities and industries whose economic vitality
depends on timely and efficient air travel. To ensure the
continued growth of the air transport industry and the nation
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that it serves, it is important that action be taken to alleviate
the delay problem.

THE CONSTRAINTS

The civil aviation community is large and varied; all members
are affected by, and have an impact on, the delay problem.
This community includes the traveling public, the regional
and national air carriers, commuter and air taxi operations,
general aviation, the aircraft manufacturing industry, airport
operators, the communities served, state and local
authorities, and the FAA. It will take a cooperative effort
involving all of these parties to resolve the capacity and delay
problem.

The delay problem, and its solutions, are multi-dimensional.
In addition to the requirement that methods of capacity
enhancement and delay reduction may not degrade safety,
potential solutions to the problem are constrained by a
variety of economic, technical, environmental, and socio-
political factors. These constraints include the following:

[ The construction of new airports and the expansion of
the physical plant of existing airports is extremely
expensive and frequently encounters resistance from
residential and commercial interests.

° The development of technical solutions is a lengthy
process requiring careful planning and long lead times
to ensure safe and effective implementation.

° The quality of life and the environment of areas
adjacent to airports may not be diminished; few
communities will accept increased noise levels or other
adverse environmental impacts solely to achieve
reductions in delay.

® Land use patterns, particularly with respect to the
presence of terrain obstructions, often form a major
impediment to capacity enhancement actions.

® Increasing demands by military users for restricted use
airspace and establishing military installations,
particularly in the west and southwest, severely
constrain the expansion of civil airport and airspace
capacity.

THE SOLUTIONS

The available solutions to the capacity and delay problem fall
into four general classes:
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° Airspace procedure i mprovements:

The development of new technology, and the
enhancement of existing procedures and technology,
to make more efficient use of existing capacity;

® Airport improvements:

The development of new, and expansion of existing,
airport facilities;

. Aircraft improvements:

The development of aircraft with operating
characteristics that enable existing procedures and
capacity to be used more effectively; and

[ Demand management:

The management of demand for access to airports.

Generally, the implementation and application of some
available solutions are the responsibility of the non-Federal
elements of the civil aviation communities. Decisions
regarding the construction, development, and maintenance
of local airports ultimately must be made by local airport
authorities. Aircraft manufacturers choose to produce certain
kinds of aircraft. Aircraft operators specify the types of
aircraft and equipment they will purchase, and make
decisions regarding flight scheduling.

FAA ROLE

The primary role of the FAA is to promote safety and provide
for the safe and efficient use of airspace; it is also must work
to "encourage and foster the development of civil
aeronautics and air commerce.” Even though the FAA's role
and resources in effecting the above-mentioned solutions is
limited, the FAA provides major assistance in resolving the
delay problem through its management of the Air Traffic
Control system; its provision of grants-in-aid to airport
authorities; and its research, engineering, and development
activities.

The FAA has embarked on a major system modification
program, the National Airspace System Plan, which will
provide the tools for a more efficient and effective national
airspace system. Congressional funding for the Airport
Improvement Program, which is the major airport
development program and is included in this plan, has been
increased from about $450 million per year in 1982 to over $1
billion in fiscal 1986. The FAA works with the aviation
community in the development of the National Plan for
Integrated Airport Systems, but recognizes that the critical
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initiative for airport improvement and change rests with the
communities which own and operate the airports. In 1986,
the FAA will spend over $600 million on more than 50
capacity-related projects. Although this may appear to be a
large expenditure in absolute terms, it is small relative to
other aviation-related expenditures. For example, annual
aircraft sales are estimated at $18 billion, scheduled
passenger and air cargo traffic amounted to $36 billion in
1984, the cost of building the major new airport at Dallas-Fort
Worth was $2 billion, and the FAA will spend $12 billion over
the next decade to upgrade the National Airspace System.

The FAA’s efforts to reduce delay and enhance capacity
represent a broad range of activities and are performed by
various elements of the FAA. To coordinate and focus the
impact of the projects, the Administrator has established an
Airport Capacity Program Office (ACPO) under the FAA’s
Associate Administrator for Airports. The ACPO is the FAA's
major internal advocate on airport capacity matters and, on
behalf of the Associate Administrator for Airports and the
FAA Administrator, coordinates the development, testing,
demonstration, and implementation of programs and
procedures aimed at improving airport capacity. The ACPO
also acts as the agency's liaison with the airport and aviation
community in dealing with airport capacity issues. The ACPO
will formulate and annually update the Airport Capacity
Enhancement Plan, which encompasses short-term, medium-
term, and long-term objectives, and guides the FAA’s capacity
enhancement activities.

PROJECTS WITH HIGHEST CAPACITY IMPACT
NEAR-TERM (1-5 YEARS)

Airport Improvement Program (A.I.P.)

New airports and the expansion and improvement of existing
airports under the A.I.P. presently provide the greatest
opportunities for airport capacity improvements. The
program requires congressional re-authorization in 1987,

|IFR Approaches to Converging Runways

FAA has adapted an interim criterion for conducting
converging runway operations that will permit converging
IFR operations at a limited number of airports. The only
major disadvantage of the interim solution is that the
conservatism built into the airspace requirements restricts its
applicability and prevents its use when ceilings are much
below 500 feet. Work continues on methods for achieving
lower decision heights.

Xiii

In 1986, the FAA will spend over $600 million
on 50 capacity-related projects.



independent Closely-Spaced Parallel Approaches

An effort to develop and demonstrate safe simultaneous
operations to parallel runways separated by at least 3000 feet
is underway. If successful, many airports can achieve capacity
gains during IFR operations. Efforts are continuing on the
identification of a surveillance sensor {(or some alternative
means) which can provide sufficient accuracy and displays to
allow the aircraft to respond to deviations on approach and
landing.

Separate Short Runways

The goal is to increase the IFR capacity of major airports by
developing procedures and equipment (if necessary) to allow
smaller aircraft to use shorter runways (4000 to 6000 feet)
without mixing with other operations. The benefits fall into
two categories. First, more aircraft will be able to use the
airport during IFR. The increase in the number of smaller
aircraft capable of using shorter runways would free the
longer runways for larger aircraft. Second, by segregating
the traffic between long and short runways, the smaller
aircraft will be grouped together; the average in-trail
separations will be smaller because wake vortices will not be a
factor on the shorter runway. Implementation of these
procedures could have a substantial impact on capacity.

Triple IFR Approaches

Because of the increased use of the hub and spoke concept,
arrivals come in bunches requiring occasional needs for arrival
capacities which are much higher than the average arrival
rate. The use of three simultaneous arrival streams to an
airport implies that about 75 aircraft per hour could land. If
used during IMC weather conditions where triple runway
combinations are available, that much capacity would
eliminate current delays caused by insufficient airside
capacity; ground-side capacity would become the
constraining factor, even at an airport as large as Chicago
O'Hare.

The development of procedures to support triple IFR
approaches is underway. Acceptable missed approach
procedures and adequate surveillance systems must be
developed prior to implementation.

LONG-TERM (OVER 10 YEARS)

4D Navigation in the Terminal Area

The use of time as a method for ensuring separation while
increasing efficiency will be a major part of the terminal ATC
automation program. The current time variability of aircraft
following a trajectory requires that actual separations be

Xiv



increased above the minimum in order to account for early
and late arrivals at congestion points (fixes, runways,
taxiways). Because of the variability in arrival times in today’s
environment, it is too difficult for the controllers and pilots to
coordinate alternating approaches (except in the special case
of dependent parallel approaches). One major advantage of
4D navigation is that it may allow coordinated, alternating
approaches to several runways (parallel or non-parallel) at
airports where runway spacing is less than the minimum for
independent operations.

Terminal ATC Automation

Through the use of computer-aided decision-making to assist
the controller and pilots in sequencing and scheduling arrivals
and departures, the variability in arrival/departure times can
be reduced. The reduced variability may allow a safe
reduction in certain separation standards leading to capacity
gains but, even if no reduction is possible, the reduction in
variability increases the use of resources and simplifies the
pilot’s and controller’s jobs. Terminal automation programs
require careful planning and coordination among the
industry, airspace users, FAA offices, aircraft manufacturers,
avionics manufacturers, and others. Consequently, the
immediate goal is to generate a system description and
requirements document that provides a logical basis for
future development and program coordination.

PROJECTS WITH MODERATE TO SIGNIFICANT CAPACITY
IMPACT

NEAR-TERM (1-5 YEARS)

Microwave Landing System (M LS)

The implementation of the new common civil/military
approach and landing system to meet current and anticipated
user operational requirements will produce capacity gains
based on the greater flexibility afforded by MLS coverage.

Runway Confiquration Management System

Implementation and evaluation of an aid to the Traffic
Management Unit that will assist in the selection of the
runway configuration yielding the greatest capacity.

Terminal Radar Enhancements
—=minal Radar Enhancements

This project will provide development and support for the
Automation Radar Terminal System (ARTS) to ensure that its
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availability, reliability, and capacity remain acceptable as
demand increases, thus reducing delays to airspace users.

Wind Measuring Equipment/LLWAS

Installation of LLWAS to monitor winds and alert the
controller to the existence of wind shear conditions will allow
the controller to smooth the transition between different
runway configurations. Improvement of the detection
probability and reduction of the false alarm rate of the
LLWAS will improve flight planning and reduce disruptions at
LLWAS airports.

Rotorcraft ATC Procedures

Providing technical methodologies, tools, and a data base to
support improvements to the ATC system for fuller
integration of rotorcraft into the NAS may relieve congestion
in dense traffic areas for both rotorcraft and fixed-wing
aircraft.

Rotorcraft Landing and Navigation

The development and evaluation of navigation and landing
capabilities for future implementation of systems that will
provide basic IFR services for rotorcraft operations is necessary
for providing primary system capacity.

Approach Lighting
Improved approach and runway lighting and visual aids will
support landings under reduced-minimum weather

conditions.

Establish Visual NAVAIDS

The goal of this project is to provide visual navigation aids
(e.g., runway end identification lights) that allow operations
during adverse weather conditions.

RVR Establish/Upgrade

The upgrading of existing RVR systems and establishment of
new systems will allow operations to lower weather
minimums.

Airport Design and Configuration Improvements

Development of improved airport designs and configurations
will provide greater airport capacity, as well as increased
safety and efficiency of ground movement for current and
future aircraft.
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MEDIUM-TERM (6-10 YEARS)

Airport Surface Surveillance, Guidance and Control Systems

Several projects fall in this category: Airport Surface
Surveillance, All-Weather Taxiway Guidance, and Airport
Surface Traffic Automation. The completion of these projects
will allow efficient separation assurance during low visibility
operations on the airfield. They will improve safety by
allowing more careful monitoring of runway taxiway
intersections to prevent runway incursions. The management
of ground movements will reduce congestion by providing
precise gate release times and sequencing of departures.

Next Generation Weather Radars

Development of a new generation of Doppler weather radars
will improve hazardous weather detection, improve flight
planning and reduce delays.

Upgrade Arrivals/Demand Algorithms

Modification of the Central Flow Control Estimated
Departure Clearance Time algorithm to account for
prediction uncertainties will enable more efficient use of an
airport’s capacity.

Departure Flow Metering

The goal of this project is to refine the coordination process
between airport, terminal, and en route controllers so that
departure slots and times can be determined more precisely

to minimize delays for departing aircraft. Prototype systems
are being developed and field-tested.

Traffic Management With Arrival Time Commitments

This includes the development of operational procedures and
associated processing to enable the traffic management

system to plan for, negotiate, and honor airport landing time
commitments.

Wake Vortex Operational Solutions

This project focuses on the development of procedures that
use the increased precision and flexibility of MLS to provide
multiple approach paths that enable planes to avoid each
other's wake vortices. This will allow a reduction in the
separation requirements, thus increasing airport capacity.

Methods of Reducing Runway Occupancy Time

This project will investigate technologies to reduce both the
average runway occupancy time and its variability. With the
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introduction of automation in the terminal area, runway
occupancy time will be one of the limiting factors on runway
capacity; a decrease will allow runways to be used more
efficiently, thus increasing capacity.

LONG-TERM (OVER 10 YEARS)

Wake Vortex Avoidance, Forecasting, and Alleviation

This project aims to improve current methods of avoiding
hazardous wake vortex encounters by adopting general
separation standards and procedures that more accurately
reflect the actual hazard, and by adapting the separations to
the real-time duration of the hazard.

Sensor Improvements

Improvement of the detection, accuracy, and resolution of
current FAA radar sensors in support of procedures that allow
separations between aircraft to be reduced would increase
capacity in the terminal area.

Low Altitude Surveillance for Rotorcraft and G.A. Aircraft

This project is to provide surveillance for rotorcraft and fixed
wing aircraft at low altitudes not covered by existing
surveillance systems through the use of LORAN-C and other
dependent surveillance schemes. This project will be
particularly useful in certain high-density urban areas and off-
shore operations where rotorcraft play a predominant role.

Mode S Data Link Program

The Mode S data link system offers benefits for projects
including 4D navigation, terminal automation, and
automated weather reporting. This project will develop, test,
and validate operational concepts for data link applications.

Computer-Aided Decision-making Assisted Air Traffic
Management Technigues

This project will develop, test, and validate techniques for
using expert systems to aid controller decision-making.

Advanced Wind Shear Sensor Development

This project involves research on the measurement of wind
fields using advanced technology sensors to determine their
effectiveness in an operational airport environment and, if
cost and performance warrant, development for airport
deployment.
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Weather Sensor Development

The evaluation of new systems for weather detection and
assessment will provide better forecasting and planning,
which will result in improved system efficiency and
throughput.

THE QUTLOOK

In_1984, 11 major airports were seriously congested; given

projected increases in operations, it is predicted that 22
airports will suffer serious congestion in 1995 unless their
capacities are increased. As congestion increases, delay
becomes exponential, and the costs of delay rise. It is

estimated that the cost of delay to passengers and air carriers
was more than $4.6 billlion in 1984. While the magnitude of

the delay cost in 1995 may be unknown, the trend clearly is
toward higher costs.

The improvement in the delay situation in 1985 relative to
1984 does not mean that the capacity problem is being
resolved; more than 900 operations were still being delayed
every day in 1985. Despite all the FAA efforts on airspace
procedure development, systems development, and airport
improvements, congestion will continue to increase unless
communities are more aggressive with respect to airport
development (including the acquisition of land to meet
projected future airport needs) and aircraft operators shift
demand to less congested airports and to off-peak hours.

It appears that the airport capacity problem is a result of the
great success of aviation. Solving the problem will require a
shared effort by airport operators, aircraft operators, state
and local authorities, and the FAA. The ACPO will be an
advocate and coordinator of these efforts.

Xix

In 1984, 11 major airports were seriously
congested; given projected increases in
operations, it is predicted that 22 airports will
suffer serious congestion in 1995 unless their
capacities are increased.

The cost of delay to passengers and air
carriers was more than $4.6 billion in 1984.



1.0 INTRODUCTION
1.1 OVERVIEW OF THE AIRPORT CAPACITY PROBLEM

Air travel is a vital part of the United States transportation
system. Each year over 350 million passengers and billions of
dollars worth of merchandise are flown throughout the
country. The availability of safe and timely air travel at a
reasonable cost has been important to domestic economic
growth and to the growth of international trade. Air
transport is a major consideration in business marketing,
investment and organizational strategies.

The economic impacts of civil aviation are considerable.
Scheduled passenger and cargo traffic generate approx-
imately $36 billion in annual revenues, and it is estimated that
civil aircraft sales amount to over $18 billion annually. Air
carriers and general aviation provide direct employment for
approximately 500,000 people.

The direct and indirect economic impacts of civil aviation are
important not only to the nation as a whole but also to
regional economies. The existence of a local airport expands
trade with other regions, attracts new businesses, and pro-
motes tourism. For example, the Florida Department of
Transportation estimated in 1983 that general aviation alone
created 10,000 jobs in the state; the Air Transport Association
estimates that scheduled airlines serving Massachusetts
generate $2 billion annually for the state’s economy.

Safe and efficient aviation would not be possible without the
nation’s extensive system of airways and landing areas. There
are currently some 3,200 airports available to the public with
at least one paved and lighted runway. Of these, 552 airports
enplane more than 2,500 passengers annually. Table A-1 in
Appendix A describes standard airport and hub classifications.

Nonetheless, aviation activity is highly concentrated at a
relatively few airports serving large urban areas. In 1983, 50
primary commercial airports accounted for over 80 percent of
all passenger enplanements (see Figure 1-1 and Appendix
Table A-2). The top fifty commercial and general aviation
airports handled over 30 percent of all 1983 aircraft
operations (see Figures 1-2 and 1- 3 and Appendix Table A-3).

Traffic levels at several of these large hub airports reached
record highs in recent years, and it is anticipated that a
healthy economy will stimulate further air traffic growth
throughout the system during the next decade. Rising
numbers of delayed operations have all too often
accompanied these high traffic levels. Operations delayed for
at least 15 minutes reached 1,600 per day in October, 1984.
Delays in October, 1985 averaged about 1,200 per day.

1-1

In 1983, 50 primary commercial airports
accounted for over 80 percent of all
passenger enplanements.

The top fifty commercial and general aviation
airports handled over 80 percent of all 1983
aircraft operations,

Operations delayed for at least 15 minutes
reached 1,600 per day in October, 1984.

Delays in October, 1985 averaged about 1,200
perday.
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In response to the 1983-84 delays, airlines made more than
1,300 schedule changes to alleviate peak-hour congestion at
six airports. Many airlines instituted two-tiered fare
structures to encourage off-peak travel. The FAA also made
efforts to reduce delays through refinements in the air traffic
control system. These efforts combined to reduce delays from
the highs reached in 1984; nonetheless, forecasts of
continued growth at our major airports raise the prospect of
growing numbers of flights delayed for longer and longer
periods of time.

1.2 HISTORY OF FAA INVOLVEMENT IN AIRPORT CAPACITY
Delays are costly to all who use the airport system. To the

airlines and other aircraft operators, delay results in wasted
fuel and additional costs for crew, maintenance, and
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are the com munities and industries whose prosperity is closely
linked with the availability of dependable air travel.

Unless further action is taken to enhance the capacity of the
nation’s airports, it is clear that delays will worsen and may
eventually pose @ serious obstacle 10 the continued growth of
the air transport industry.

The improvement of airports’ abilities 10 handle traffic is a
major FAA goal. Guided by the National Plan of Integrated
Airport Systems, there has been a major Federal investment
in the United States airport system through the Airport
Improvement Program’s (AIP) grants—in-aid for the provision
and improvement of airport facilities. Over the last decade,
Federal grants averaging aggroximately $450 million
annually have been provided to gublidy-owned airports
nationwide - a considerable investment that has been
concentrated on the provision of airport pavements,
taxiways, and safety equipment. Expenditures have increased
steadily over recent fiscal years.

The AIP is the most recent version of a Federal airport grants
program, but Federal grants to airports began with the
passage of the Federal Airport Act which created the Federal-
Aid Airport Program (FAAP) in 1946. in 1970, a more
comprehensive program was established with the passage of
the Airport and Airway Development Act of 1970. This Act
provided for two separate programs: the Planning Grant
Program (PGP) for airport planning, and the Airport
Development Aid Program (ADAP) for airport development.
Unlike the FAAP, which was subsidized by the general fund of
the Treasury, these programs were funded from a new
Airport and Airway Trust Fund, supported by revenues from
several aviation user taxes on such items as airline fares, air
freight, and aviation fuel. This trust fund concept guaranteed
a stable funding source whereby users paid for the services
they received. The Act, after several amendments and a one-
year extension, expired on September 30, 1981. From 1970
through 1981, 8,089 grants totalling $4.5 billion were
approved for airport planning and development.

The commitment of these resources provided additional
capacity to accommodate air traffic. Through FAA and
industry efforts, new runways were constructed, instrument
landing systems were installed, and airport and air route
surveillance systems were increased. Progress also was made
in reducing airport noise, as airlines purchased quieter planes
and the FAA assisted in developing noise abatement policies.

in 1974, the FAA initiated a program of sponsoring local
capacity enhancement task forces at congested airports. Each
task force developed a coordinated government/industry/
community/airport action plan for reducing airport delay.
Task force action plans were developed for eight airports
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before this activity was largely Suspended at the time of the
air traffic controllers’ strike. In 1982, the FAA requested the
aviation community to study the problem of airport con-
gestion. |In response, an industry task force on Airport

h
Efforts to enhance airportcapacity and Efforts to enhance airport capacity and reljeve congestion
relieve congestion must continue to involve must continue to involve airport operators and airport users
airport operators and airport users ag well as as well as the FAA. Decisions regarai ion,
FAA

the . development, and maintenance of local airports ultimately

over the short-term (less than five years), t -term. over ten years) so
medium-term(fivetotenyears), and long- that current and projecteq traffic levels can be
: accommodated with minimal delay and without impairing

aviation safety or the environment.

The FAA Administrator has established the Administrator has established the Airport Ca pacity
Airmport Capacity Enhancement Program, Enhancement Program, which js designed to enhance airport
which is designed to enhance airport capacity capacity over the short term (less than five years) medium-
erm (five to ten years), and long ( years)
term (over ten years),

As part of this Program, the FAA hag established an Airport
Capacity Program Office, which will maintain current
information on capacity and delay, coordinate the various
FAA efforts to increase Capacity, assist airport users and
operators in their efforts to relieve congestion, and serve as 3
central planning body for developing and advocating
capacity enha ncement policies and programs.

1.4 STRUCTURE OF THE AIRPORT CAPACITY
ENHANCEMENT PLAN
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and long-range capacity efforts. The Airport Capacity
Enhancement Plan is organized in six sections:

Section 1.0 provides an overview of the airport capacity
problem;

Section 2.0 defines the extent and causes of the
capacity and delay problem as it currently exists and
discusses the impacts of projected traffic growth on
airports over the coming decade;

section 3.0 discusses the goals of the Airport Capacity
Enhancement Program and the role of the Airport
Capacity Program Office in achieving those goals;

Section 4.0 evaluates the anticipated benefits of 53
planned and on-going FAA projects relating to
reducing delay and increasing capacity; and

Section 5.0 presents descriptions and milestones for the
53 projects.
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2.0 CAPACITY AND DELAY: PROBLEM DEFINITION

In recent years, commercial air traffic has grown dramatically.
Airline industry deregulation, the gradual lifting of traffic
restrictions imposed in the wake of the 1981 air traffic
controllers’ strike, population growth, and a strong economy
all contributed to 2 12 percent total increase in aircraft
operations at towered airports between 1982 and 1984.
gxpanded air carrier and commuter operations accounted for
the bulk of this increase, rising 19.8 and 29.2 percent
resgective\y over the three-year period, while general
aviation traffic rosé by 8 percent.

The upsurge in air traffic is taxing the capacity of many
airports, resulting in a significant increase in both the number
and duration of delays reported by airlines and Air Route
Traffic Control Centers. Delay problems have becomeé
particu\arly acute at several of the large hub airports. Airline
deregulation has increased the utilization of these airports by
allowing an increase in the concentration of air carrier service

at large hubs and a further expansion of the commuter airline
industry.

Historically, more serious congestion problems had been
limited t0 @ small number of airports serving the nation’s
largest metropolitan areas. However, with the general
growth in air traffic and with the increased use by airlines of
"hub—and-spoke" systems, lengthy and frequent delays have
been experienced at a growing number of airports.

FAA forecasts of aviation activity predict continued air traffic
growth over the coming years. Between 1984 and 1996, the
FAA currently projects that operations will grow 62 percent.
At many airports, the proiected traffic levels cannot be
accommodated without creating of adding to congested
conditions. As air traffic expands over the next decade, it
seems inevitable that airport users will experience longer and

more costly delays unless capacity improvements are made.

2.1 CAPACITY, DELAY, AND CONGESTION
Capacity

Airport capacity is the maximum number of operations
(takeoffs and landings) that can be processed at an airport
within a given period of time without regard to any delay
that might be incurred. This definition of capacity, referred
to as the maximum throughput capacity, assumes that the
demand for service is continuous (i.e., that there are always
aircraft ready to takeoff or land).

Between 1982 and 1984, air carrier operations
rose 19.8 percent, while commuter operations
rose 29.2 percent.

Between 1984and 1 996, the FAA currently
projects that operations will grow 62 percent.

Maximum throughput capacity assumes that

the demand

for service is continuous.
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demand at an airport approaches or exceeds capacity for
extended periods, however, it becomes increasingly difficult
to eliminate backlogs. Any unexpected increase in demand or
disruption that reduces capacity, even if it is relatively short-
lived, can result in rapidly rising levels of delay that may
persist throughout the day.

2.2 FACTORS AFFECTING CAPACITY AND DELAY

The primary determinant of an airfield’'s capacity is its
physical design -- the number, length, and location of
runways, intersections, taxiways, and gates. Nevertheless,
capacity varies greatly within the absolute limitations of an
airport’s physical design, and this variability of capacity is an
important cause of delay.

A variety of factors affect decisions as to the appropriate
runway configurations to be used in particular circumstances,
the type of aircraft that the airport can accommodate, and
the rate at which operations can be processed. These factors
can be grouped into five categories:

° Airfield Resources;

) Visibility and Meterological Conditions;
L Air Traffic Control Procedures;

(] Noise Considerations; and

) Aircraft Demand.

Airfield Resources

The number, length, and configuration of an airport’s
runway/ taxiway system determine the operational practices
that can be used under different weather or demand
conditions. The lighting and navigational aids (NAVAIDS)
available at an airport determine whether a particular
operating configuration can be used when visibility is poor.
Displaced thresholds, obstructions in the approaches, runway
length or weight limitations, and pavement condition affect
runway occupancy times and may limit the types of aircraft
permitted to use a runway. In addition, limitations on the
availability of these resources (e.g., runway closures or
NAVAID outages) also affect capacity.

Visibility and Meteorological Conditions
Changes in wind, weather, and visibility are the most
important causes of variations in capacity. Particular wind

directions can mandate the use of lower capacity runway
configurations. Low ceilings, precipitation, and accumu-
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lations of snow and ice on the runway can severely restrict
aircraft operations or close the airport altogether.

When visibility is poor, pilots must rely on NAVAIDS to
determine their positions, and aircraft operations must be
conducted under Instrument Flight Rules (IFR). Capacity
during IFR conditions may be dramatically lower than capacity
under Visual Flight Rules (VFR). Because air carrier schedules
are based on operating in VFR conditions, the difference
between VFR and IFR capabilities is a cause of many traffic
disruptions and delays. The extent to which changes in
weather and visibility affect capacity depends to a large
degree on the type of navigational systems installed on an
airport’s runways.

Aircraft Traffic Control Procedures

ATC procedures, which are devised to ensure safe separations
between aircraft leaving and entering the terminal area,
provide greater separations under IFR conditions than are
commonly maintained under VFR conditions. Rules regarding
the use of converging and parallel runways during instrument
operations reduce the useability of runways, often limiting an
airport to single runway operation when visi bility is poor.

Noise Considerations

Noise abatement procedures adopted by the FAA and local
airport authorities can reduce available capacity during
certain hours of the day. These procedures generally involve
restricting the use of departure and approach paths that pass
over residential areas or limiting airport operations at certain
times of day. Such restrictions may limit the use of those
runway configurations with the highest capacity.

Aircraft Demand

The pattern of aircraft demand -- which refers not only to the
number of aircraft seeking access, but also to their size,
weight, performance characteristics, and desired access time -
is an important determinant of capacity and delay. It has
been noted that as demand approaches capacity, delays
increase sharply. Even for a given level of demand, however,
the performance characteristics of aircraft affect the rate at
which operations can be processed. For example, to protect
small planes from wake vortex turbulence, in-trail arrival
separation between small and large aircraft must be greater
than that which is required between two large aircraft.
Differences in the runway occupancy times of different types
of aircraft also affect separation requirements and thus
capacity.

The distribution of arrivals and departures affects available
capacity. The extent to which arrivals and departures are
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bunched, rather than evenly spaced, affects delay. In recent
years, airlines have made extensive use of “hub-and-spoke"
systems in which a large number of aircraft arrive at an
airport within a brief period of time, exchange passengers
with connecting flights, and then depart. This type of
demand pattern generally results in higher delays than would
occur with the same level of demand spaced more evenly
throughout the day.

2.3 DELAY TRENDS
The FAA maintains two types of data on delay
[ Delay by cause, and

® Delay by stage of flight.

Delay by Cause:

The National Airspace Performance Reporting System
(NAPRS) compiles reports on delays of 15 minutes and longer
broken down by cause for 42 airports. Detail on delayed
operations is provided for 22 airports.

In the years prior to 1982, when NAPRS tracked only delays of
at least 30 minutes duration, weather was judged responsible
for about 80 percent of delays. Lowering the reporting
threshold to 15 minutes in 1982 had an immediate effect both
on the number of delays reported (reportable delays were
estimated to have doubled or tripled) and on the distribution
of delay by cause: about 60-70 percent of reported delays
have been attributed to weather since 15 minute delays were
included in the NAPRS data set. Apparently, extreme delay
situations of 30 minutes and longer are much more likely to
be the result of disruptive weather conditions than are
shorter delays. The 1982 change in NAPRS reporting criteria
created a break in the data set, rendering pre- and post-1982
comparisons meaningless.

Because NAPRS excludes delays of less than 15 consecutive
minutes, it does not actually measure total delay; thus it is
impossible to infer the value of average delay from NAPRS
statistics. Nevertheless, NAPRS delays are useful in measuring
delay trends.

Table 2-1 lists trends in the number and cause of delayed
operations for the years 1983-1985. In general, delays rose
much faster than operations, but the changes in the pattern
and level of delay from 1983 to 1984 were significantly
different than the changes from 1984 to 1985. Total delays
rose 66 percent in 1983-84 while total operations at towered
airports rose by 6.5 percent and operations at 22 major
airports rose 9 percent. Total delays dropped 17 percent in

About 60-70 percent of reported delays have
been attributed to weather.




Many, perhaps most, flights encounter some
delay at major airports

These statistics provide further evidence of the trend,
apparent from NAPRS delay figures, toward growing airport
congestion. They also indicate that congestion is not simply a
problem of a small number of flights delayed for long periods
of time, but that many, perhaps most, flights encounter some
delay at major airports. This point is clear from the data
presented in Table 2-4.

TABLE2-2 NUMBER AND CAUSE OF OPERATIONS DELAYED

BY MONTH 1984 - 1985
PERCENT PERCENT
PERCENTY ] PERCENT DELAYS DELAYS PERCENT
PERCENT DELAYS DELAYS |CAUSED BY |CAUSEDBY | DELAYS
AVERAGE DELAYS ]| CAUSEDBY |CAUSEDBY| CLOSED [NASEQPMT|CAUSED BY

DAILY CAUSED BY | TERMINAL | CENTER JRUNWAYS/] INTER- OVHER

monti| peavs | peiavs |weaten | volume | vowme |taxwavs| upmions | EvENTS
JAN 85 28828 929.9 76.1 43 141 1.3 23 1.8
FEB85 22819 815 75.7 5.6 139 2.6 1.2 9
MAR 85 18761 605.2 67.9 12 1.7 1.2 .1 A
APR 85 22395 746.5 55.8 195 10.7 19 1.2 8
MAY 85 27297 880.5 56.8 13.1 10.2 173 2 6
JUN 85 22791 759.7 66 11.6 12.2 9.5 6 ' B
JjuLss 31630 1020.3 748 10.3 88 29 3 2
AUG 85 33861 1092.3 62.1 . 173 116 6.1 27 2
SEP8S 28036 934.6 621 13 1.3 108 2.2 6
ocrss 36674 1183 63.4 135 10 B.Q 3 1.3
NOV 85 krakid 1237.6 75.5 12.2 8.3 13 23 .5
DEC85S 23598 761.2 74.5 13.1 9.2 2.1 7 3
333817 914.6 67.7 12.2 1.2 6.3 2 6
JANB4 22366 721.5 80.3 74 9.2 8 1.4 9
FEB B4 22086 761.6 659 158 1.1 1.2 1.7 1.2
MAR 84 33520 1081.3 59.8 136 13.7 9 1 8
APRB4 35344 11781 56.6 1 134 75 1.2 3
MAY 84 35359 11406 56.9 221 115 5.1 2.7 1.7
JUNB4 40852 1361.7 55.1 20 14.8 38 34 28
uLs4 -39113 1261.7 62.1 20 14.6 9 1.9 2
‘AUG B4 24372 1431.4 81 19 16.1 1.2 21 6
SEPB4 31569 10523 399 327 20.7 4.1 16 1.1
ocT 84 48036 1581.8 48.7 184 26.4 30 31 6
NOV 84 22245 7415 49.5 19.3 25.2 K| 45 1.2
DEC84 28423 916.9 70.2 1.9 153 4 1.5 7
4042085 1104.6 59.6 18 16.5 26 22 1.1




TABLE2-3  AVERAGE MINUTES DELAY BY PHASE OF

FLIGHT: TOTAL SYSTEM: SDRS CARRIERS

FIGURE2-3 TRENDS IN DELAY BY PHASE OF FLIGHT SDRS
DATA
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COMBINED*
Flight Phase: 1976 1978 1980 1982 1983 1984
ATC Gate Hold 0.06 0.12 0.17 0.84 0.56 0.69
Taxi Out 446 4.78 5.10 6.25 6.24 6.53
Airborne 4.28 4.36 4.13 2.50 3.76 4.00
Taxi-In 2.16 2.41 243 232 2.38 2.37
Average per flight 1096 1167 1182 1191 1244 13.59
Average per
Operation 5.48 5.83 5.91 5.96 6.22 6.80
*Source: FAAOffice of Aviation Policy and Plans.
T . * TOTAL
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Table 2-4 shows the distribution of SDRS delays by length of
delay in July, 1984. While a relatively small proportion of
flights by SDRS carriers encountered delays of more than 15
minutes in any phase of flight, almost all flights encountered
some delay: 90.8 percent were delayed in taxi-out, 61.9
percent were delayed in air, and 78.8 percent were delayed in
taxi-in.

TABLE2-4  PERCENT OF FLIGHTS DELAYED BY LENGTH OF
DELAY: TOTAL SYSTEM: JULY, 1984*

Percent Of Flights Delayed:

Delay: Gate-Hold Taxi-Out  Airborne Taxi-In
None 949 9.2 38.1 21.2
1-14 Min. 2.7 80.0 56.6 77.3
15-29 Min. 14 8.6 4.4 13
30 - 59 Min. 0.7 1.8 0.8 0.2
60 + Min. 03 0.4 0.1 0.0
Total 100.0 100.0 100.0 100.0

*Source: FAA Office of Aviation Policy and Plans
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Airport Congestion

Congestion and delay vary considerably from airport to
airport. The likelihood that an o eration would be delayed
more than 15 minutes at the 22 major air carrier airports in
1985 ranges from about 14 percent at New York's LaGuardia
to practically nil at Las Vegas’ McCarran. (See Table 2-5.) The
delay situation improved significantly at most of these
airports in 1985. The bulk of NAPRS delays are concentrated
among a relatively small group of ai rports, with nine airports
reporting more than three-quarters of all NAPRS delay.
Although the number of badly congested airports may be
small, the number of passengers affected by congestion is
not; these nine airports account for nearly one-third of all
domestic passenger enplanements.

Futhermore, as a result of aviation traffic growth in recent
years, the number of airports experiencing congestion is
growing. Table 2-6 shows changes in average minutes delay
and in airport traffic for 25 airports served by SDRS carriers.
From 1976 to 1984, each of these airports experienced
significant traffic growth and all but five incurred increased
delay as a result. The number of ai rports at which an average
flight was delayed for 15 minutes or longer (7.5 minutes per
operation) has doubled, from five to ten, since 1976.

Because they combine delays encountered in both peak and
slack periods, average delay fi ures tend to obscure the
severity of airport congestion during times of heavy demand.
Figure 2-4 shows the considerable variation in taxi-out delays
experienced by selected flights departing Atlanta Hartsfield
Airport on July 5, 1984. In the very early morning and late
evening hours, flights were delayed in taxi-out for only a few
minutes. At most desirable peak-hour departure times, delays
were much longer, reaching highs of almost 30 minutes.
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The likelihood that an operation would be
delayed more than 15 minutes at the 22 major
air carrier airports in 1985 ranges from about
14 percent at New York’s LaGuardia to
practically nil at Las Vegas’ McCarran.

'Average delay figures tend to obscure the

severity of airport congestion during times of
heavy demand.



Percentage of operations delayed ranges
from 14.4 percent to 0.1 percent at 22 major
airports.

Delays decreased at 17 of 22 major airports in
1985.

TABLE 2-5
22 MAJOR AIRPORTS
PERCENT OPERATIONS
DELAYED
AIRPORT 1985
La Guardia 9.2
Newark tnt. 9.2
Atlanta-Hartsfield 6.2
lohn F. Kenedey 6.1
Boston-Logan 6.1
Denver-Stapleton 46
St. Louis-Lambert 46
Chicago-O'Hare 4.1
San Francisco {ntl. 34
Minneapalis Intl. 22
Detroit Metropolitan 21
Washington National 2.0
Greater Pittsburgh 1.2
Dallas/Ft. Worth 1.7
Philadelphia Intl 0.9
Los Angelas Intl. 08
Miami International 03
Kansas City International 0.3
Houston International 0.3
Cleveland-Hopkins 0.1
Fort Lauderdale 0.1
Las Vegas McCarran 00
TOTAL 34
Source: NAPRS
TABLE 2-6
AT SDRS AIRPORT
AVERAGE MINUTES DELAY

AIRPORTS: 1976 1984
Atlanta 8.7 8.0
Baltimore 4.2 4.3
Boston 64 8.4
Cleveland 4.4 a4
Washington Nat'l 6.2 7.7
Denver 6.4 9.2
Dallas /Ft. Worth 5.1 9.2
Detroit 4.0 6.1
Newark 7.5 103
Dutles 5.2 5.2
Housten Int'l 4.1 5.1
Kennedy 10.5 12,0
Los Angeles 4.6 7.4
LaGuardia 9.2 121
Memphis 33 4.1
Miami 52 6.5
Minneapolis 2.7 4.2
O'Hare 9.0 9.0
Philadelphia 68 5.7
Pheenix 34 6.0
Pittsburgh 53 4.8
Seattle 37 4.7
San Francisco 5.3 8.2
St. Louis 4.7 6.1
Tampa 3.7 45

Source: FAA Office of Aviation Policy and Plans
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PERCENT GPERATIONS
DELAYED
1984

145
10.6
53
12.3
S.1
71

%CHANGE
MINUTES
DELAY

76-84

-8.0
24
312
0.0
24.2
438
80.4
52.5
373
0.0
244
14.3
60.9
ns
24.2
25.0
55.6
0.0
-16.2
76.5
94
27.0
54.7
298
26

PERCENT OPERATIONS DELAYED 1984 - 1985

PERCENT
CHANGE
1984-1985

-36.55
-13.21
16.98
-50.41
19.61
-35.21
-14.81
-28.07
-22.73
46.67
75.00
-20.00
-19.05
1333
-18.18
-20.00
-82.35
-62.50
-25.00
-75.00
-50.00
-100.00

-19.05

AVERAGE MINUTES DELAY PER OPERATION

9% CHANGE
OPERATIONS
. 76-84



2.4 PROJECTING THE FUTURE

As a first step in developing these Projections, forecasts are

made of the demand for travel in terms of air carrier

passenger enplanements, With steady economic growth and

stable aviation fue| costs, domestic passen er enplanements Domesticpassenger enplanements are

are expected to grow by an average 4.5 percent annually  expected to grow by an average 4.5 percent
between 1984 and 1996; enplanements in 1996 are expected annually between 1984 ang 1996;

to be 69 percent above the 1984 level. While a 69 percent  enplanements in 1996 are expected to be 69
increase over 12 years may seem high, this estimate may be percent above the 1984 Jeyel,

air carrier Passenger enplanements grew by 90 percent (see

Figure 2-5), Aircraft operations at towered airports are Aircraft operations at towered airports are
expected to increase by 62 ercent between 1984 and 1 995 expected to increase by 62 Percent between
including a 28 percent increase in air carrier operations, a 70 1984 and 1995,

percent increase in commuter operations, and a 69 percent
increase in general aviation operations.

- 4.5% r
Passenger - ";W
ot ) " - (69% over 2years)

S.5% /year
(40% over 2 years)

1972 1933 1895

FIGURE2-5 TRENDS IN ENPLANEMENTS
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If airport operations reach the levels

projected for 1 995, 22

airports will have

average delays of more than eight minutes if
no capacity improvements are made.

Table 2-7 lists the total projected growth in operations from
1983 through 1995 at 34 primary commercial airports. At a
few of the most active and congested airports -- Washington's
National, New York's LaGuardia, and New York’'s Kennedy -
only modest growth, or even a slight decline, in operations is
projected, because these airports already are used intensively
and cannot accommodate large increases in traffic levels
given current facilities and technologies. At most of the other
airports listed in Table 2-7, however, significant traffic growth
is projected over the next decade. lLarge increases in
operations™are anticipated at several secondary airports
serving metropolitan areas where the primary airport is
already heavily used (e.g., at Dulles and Baltimore-
Washington airports serving the Wwashington, D.C. area,
Houston Hobby serving the Houston area, and at Dallas Love
Field serving the Dallas area). Airports serving smaller
metropolitan areas, such as Charlotte, Memphis, Salt Lake
City, Kansas City, also expect substantial growth as airlines
establish hubbing operations in these cities.

some measure of the impact of air traffic growth on airport
congestion and delay can be obtained by comparing
projected operations levels with an estimate of airport
capacity. The estimate used here is Annual Service Volume
(ASV). ASV is derived by weighting the throughput capacity
of each of an airport’s runway configurations by the
frequency with which each configuration is used in a typical
year. The result is then adjusted to reflect airport peaking
patterns. ASV is not the maximum level of operations
attainable, but the fevel that can be achieved under
assumptions regarding an airport’s typical fleet mix,
meteorological conditions, and peaking patterns.

Although not a perfect measure of airport capacity, ASV is a
good predictor of airport delay. In general, higher delays are
associated with higher ratios of operations to ASV. At
airports where the operations—to-ASV ratio was greater than
100 percent in 1984, the delay per operation averaged 8.6
minutes; where the ratio was less than 100 percent, delay
averaged 5.2 minutes (see Figure 2-6). if airport operations
reach the levels projected for 1995, capacity at many of the 34
airports will be exceeded. By 1995, 22 airports will have
average delays of more than_eight minutes, compared with

11 airports in 1984 without capacity improvement (see Table
2-8).
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TABLE 2-7

ACTUAL AND PRO
OPERATIONS AT 34

AIRPORTS 1983-1995
{Thousands of Operati
TOTAL :
OPERATIONS
FY
AIRPORTS 1983
Chicago O'Hare 659.3
Atlanta 599.5
Los Angeles 498.1
Denver 466.8
Dallas -Ft Worth 426.8
San Francisco 349.0
St Louis 3433
New York Kennedy 342.1
Miami 341.2
Phoenix 341.1
New York LaGuardia 3404
Boston 340.3
Houston . 330.9
Washington National 3274
Honolulu 326.7
Philadelphia 3.4
Pittsburgh 315.0
Hauston/Hobby 309.8
Dallas/Love 302.1
Minneapolis 300.3
Las Vegas 297.2
Memphis 292.5
Charlotte 280.7
5alt Lake City 273.1
Tampa 272.1
Detroit Metro 271.4
Newark 263.9
Baltimore-Wash 239.1
Ft Lauderdale 236.4
Cleveland 2113
Seattle-Tacoma 209.7
Indianapolis 175.9
Dulles 158.9
Kansas City 1476

JECTED GROWTH IN

ons)

ACTUAL

7134
666.1
543.1
488.3
503.7
401.3
392.6
360.6
3549
3911
362.1
380.5
321.0
3210
3428
3434
349.5
3284
319.7
330.8
296.6
297.3
308.4
2511
294.7
316.8
335.5
278.1
2385
240.7
220.2
189.2
176.2
190.4

PRIMARY COMMERCIAL

FORECAST
OPERATIONS
FY

1995

906 -
765
629
602
543
395
460
370
438
491
335
469
489
405
450
444
425
419
51
455
438
420
414
428
365
420
350
390
330
315
264
260
329
271
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FORECAST
% CHANGE
83-95

37.4
27.6
26.3
29.0
27.2
13.2
340

284
439
-1.6
37.8
478
23.7
37.7
381
349
352
69.1
515
47.4
43.6
47.5
56.7
341
54.8
326
63.1
39.6
49.1
259
47.8
107.0
83.6

%
FORECAST
GROWTH
ALREADY
ACHIEVED
BY 1984

219
40.2
34.6
159
66.2
1136
42.4
65.8
14.1
335
n.a.
31.2
-6.3
19.8
135
14.7
315
17.0
84
19.8
-0.4
37
20.8
-14.3
24.3
30.5
106.4
258
0.3
28.3
19.3
15.8
10.2
346
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FIGURE2-6 TRAFFIC DENSITY AND DELAY:
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RATIO OF
OPERATIONS TO ANNUAL SERVICE VOLUME 34
AIRPORTS, 1984 AND 1995
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TABLE 2.8
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995
Operations as a Percentage of ASv:
Projected Actual
1995 1984
223% 155%
204 134
188 160
176 87
170 138
155 126
148 126
146 127
141 88
136 146
136 133
126 92
125 127
123 76
120 94
119 85
107 94
106 86
106 84
102 85
101 102
100 58
98 70
97 90
97 79
94 69
93 71
88 67
88 67
86 65
84 45
72 52



The cost of delay in 1984 s estimated at over

$4 billion.

it is likely that many airports which are relatively uncongested
today will begin experiencing serious delay problems over the
coming decade. Furthermore, congestion will worsen at
airports where delay problems already are quite severe, such
as St. Louis, Chicago, Atlanta, Denver and Boston. Unless
action is taken to expand capacity at these airports, delays
may reach levels that will be intolerable to airport users.

2.5 COST OF DELAY

Delay represents a considerable cost to the aviation com-
munity in terms of passenger inconvenience and increased
airline operating costs. The magnitude of these costs can be
estimated from data on airline operating costs supplied by
SDRS and from FAA statistics on the cost of lost time to
passengers. Asshown in Table 2-9, the cost of delay in 1984 is
estimated at over $4 billlion, an increase of 73 percent from
1982. (Detail on the construction of this estimate can be
found in Table B-2 in Appendix B.)

TABLE2-9  ANNUAL SYSTEM-WIDE COST OF DELAY

: PERCENT
1982 1984 CHANGE

COST OF DELAY TO AIRCRAFT
AVERAGE DELAY/CPERATION (MIN) 5.95 6.8 236
AIR CARRIER OPERATIONS (0005) 9,049.2 10,839.5 19.8
TOTAL HOURS DELAY (0005} 897.4 1,228.5 369
AVERAGE DELAY COST/HOUR ($) 1,643.0 1,647.0 0.2
TOTAL COST OF DELAY TO AIRCRAFT ($M) 1,474.0 2,023.0 37.2
COST OF DELAY TO PASSENGERS
PASSENGER HOURS LOST (MILLIONS) 726 117.9 62.4
VALUE OF PASSENGER TIME ($/HOUR) 20.5 223 838
TOTAL COST OF DELAY TO PASSENGERS {$M) 1,488.0 2,629.3 76.7
TOTAL COST OF DELAY (PASSENGERS PLUS ATRCRAFT) (sM)  2,6920 4,652.0 728

Note that this estimate counts only the costs of delay for
scheduled air carrier operations. Data on delays to general
aviation and commuter traffic are not available, but it is
certain that this traffic also is affected by airport congestion
and contributes additional delay costs.

There is every reason to believe that delay will become an
increasing burden on all airport users over the next decade
unless appropriate actions are taken to enhance airport
capacity. The traffic growth of recent years has increased
average delay and has greatly increased the number of
airports experiencing lengthy and frequent delays. Traffic
growth projections make it clear that demand will approach
or exceed capacity at many more airports over the next
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decade, and that this demand will be accommodated only at
the cost of greater delay.

Some portion of delay-related costs may be unavoidable. For
example, there may be little that can be done within the
forseeable future to counter the lengthy and expensive delays
resulting from severe weather. Deciding what portion of
delay costs may be avoidable can be done only by examining
the options and technologies available to airport operators,
users, and the FAA for reducing delays.
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3.0 THE AIRPORT CAPACITY ENHANCEMENT
PROGRAM

3.1 GOALS OF THE AIRPORT CAPACITY ENHANCEMENT
PROGRAM

The central goal of the FAA's Airport Capacity Enhancement
Program is to provide for capacity enhancements so that
current projected increases in aircraft operations can be
handled by the National Airspace System with a minimum of
delays and without compromising safety or the environment.
Specific program objectives include the following:

® Maintain or improve the efficiency of operations;
improve capacity and minimize delay.

° Update regulations, operational standards, and
procedures to facilitate reductions in delay or increases
in capacity. Emphasize the establishment of meaning-
ful, enforceable standards that allow maximum
efficiency while maintaining or improving safety.

] Ensure the coordination and centralization of capacity-
related research, activities, and directives within the
FAA.

o Consider and integrate the needs of various airport and

airspace system users and constituents to ensure that
their requirements are considered.

° Reduce environment-related constraints on the growth
of the national air transportation system.

° Maintain the FAA's position as the world’s aviation
authority by providing technical guidance for
operating and maintaining airports and ATC
procedures/standards.

® Establish higher priority within the AIP grant program
for projects with direct capacity-generating potential
at major airports having, or projected to have, capacity
problems.

3.2 ROLE OF THE AIRPORT CAPACITY PROGRAM OFFICE,

(ACPO) IN ACHIEVING CAPACITY ENHANCEMENT
GOALS

3.2.1 CREATION OF THE ACPO

Solving the multi-faceted airport capacity problem requires
coordination between all the diverse elements of the aviation
community, including the Federal and state governments, air-
port management, airlines, general aviation, and aircraft
manufacturers. Given the complexity of the interrelation-
ships among these groups, effective programs to increase
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airport capacity cannot be developed or implemented
without a focal point for planning efforts. Recognizing the
critical importance of airport capacity to the transportation
industry, and acting on the recommendation of the Industry
Task Force on Capacity Improvement and Delay Reduction,
the FAA Administrator has established an Airport Capacity
Program Office (ACPO) under the Associate Administrator for
Airports to coordinate all activities affecting airport capacity.

3.2.2 RESPONSIBILITIES OF THE ACPO

The ACPO serves as the FAA's major internal advocate on
airport capacity matters. It coordinates the development,
testing, demonstration, and implementation of programs and
procedures aimed at improving airport capacity. The ACPO
also acts as the agency's liaison office with the aviation
community in dealing with airport capacity issues. Table 3-1
details the responsibilities of the ACPO.

One of the ACPO's most important functions is to provide an
annual update of the Airport Capacity Enhancement Plan.
This plan will include resource requirements, project
descriptions, policy decisions and milestones. Updated
requirements for improving airport capacity will be received
on a continuing basis from the FAA and from user and
industry groups. The ACPO will review these requirements
with the appropriate functional organizations to determine
what actions will be taken. The action may be a procedural
change, a technical solution, or the initiation of a research
project.

32.3 RELATIONSHIP OF THE ACPO TO OTHER FAA
ORGANIZATIONS

e MANAGEMENT STEERING GROUP ON CAPACITY AND
DELAY

The Management Steering Group on Capacity and Delay will
provide advice and counsel to the Associate Administrator for
Airports and the Director of the ACPO on capacity issues,
policies, and programs that cross functional lines of authority
and responsibility. This group is composed of office and
service directors involved in capacity issues, as recommended
by the Associate Administrator for Airports and approved by
the Administrator. The group will seek to provide agency-
wide consensus regarding technical matters and the resources
required to develop, test, demonstrate, and implement new
initiatives in the area of airport capacity enhancement.

The Management Steering Group will meet at least quarterly
to review ACPO activities and to receive information on the
status of airport capacity programs. Capacity issues to be
resolved by an organization other than the ACPO may be
addressed during the Management Steering Group quarterly
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TABLE 3-1 RESPONSIBILITIES OF THE AIRPORT CAPACITY PROGRAM OFFICE

Develops, establishes, and coordinates agency airport capacity enhancement goals and
objectives.

Develops, manages, and maintains a comprehensive Airport Capacity Enhancement Plan,
which encompasses all FAA activities designed to improve airport capacity (including activity
milestones and resource requirements).

Oversees and coordinates the develofpnpent of other plans, procedures, and documents
necessary for program management of airport capacity issues.

Guides, oversees, and coordinates the FAA activities necessary to develop, test, demonstrate,

and implement programs and procedures for airport capacity enhancement, relying where
possible on existing organizations to accomplish specific tasks.

Performs or delegates tasks necessary to achieve approval at all levels for agency policy,
plans, and other activities relating to airport capacity enhancements.

Recommends budget levels for the formulatiqn of decision packages on national programs,
and recommends appropriate resource allocations.

Implements and maintains a program control and tracking system to support the program
management process with respect to airport capacity enhancements; provides status reports
and briefings to the Administrator and all levels of management on FAA activities related to

airport capacity enhancement.

Serves as the FAA’s technical spokesperson on airport capacity and provides coordinated
agency interface with the Congress, other departments and agencies, U.S. and foreign
industry, and the international airport development community.

Monitors and coordinates regional, local, and industry rrograms and activities in support of
airport capacity enhancement; establishes guidelines for the creation and management of
regional and industry airport Capacity action groups.

Serves as the FAA's focal point for gathering, evaluating, and disseminating information
about airport capacity enhancement activities and plans.

Initiates, guides, and contributes to legislative and regulatory recommendations, advisory
circulars, and agency directives as they relate to airport capacity enhancement.

Identifies requirements for special studies and research and development efforts in su port
of airport capacity enhancement; coordinates, monttors, and reviews proposed projects,
study reports, and other products of these efforts.

Maintains continuing liaison and communication with government agencies and the

.

aviation industry on airport capacity matters.

Represents the Associate Administrator for Airports and the FAA Administrator on airport
capacity enhancement matters.




meeting. The Chairmanship of the Management Steering
Group will be designated by the Associate Administrator for
Airports.

e OFFICE OF AVIATION SAFETY

The goal of the projects included in the plan is to increase
system capacity while maintaining or improving the present
level of safety. The lead FAA office for each project included
in the ACEP has the primary responsibility for identifying and
addressing safety considerations associated with the project.
The Office of Aviation Safety (ASF), acting through the ACPO,
will serve in a monitoring and evaluation role to assure that
all safety issues associated with a program have been
identified and adequately addressed.

The extent of the Office of Aviation Safety’s role will depend
on the nature of each project. For example, projects to
increase capacity at existing airports through capital improve-
ments constructed to meet present standards may require
little, if any, involvement; projects involving changes in
current operating procedures or standards may require
considerable involvement.

When a project includes a demonstration, it is expected that
the ACPO will obtain from the lead FAA office and forward to
ASF the identified safety considerations and the methods for
addressing them in the demonstration. ASF will review the
identified issues and proposed methods for addressing them
to ensure their consistency with the agency’s safety goal.

As part of their analysis of the data from a demonstration, the
lead office should verify that the previously identified safety
considerations were adequately accommodated during the
test. The lead office also should identify any unforeseen
safety issues that arose during the test and how these issues
were addressed. The ACPO will forward this analysis to ASF,
which is responsible for determining that the measures taken
have maintained or improved the current level of safety.

To ensure that all projects included in the plan maintain or
improve the present level of system safety, the FAA's Office of
Aviation Safety, acting through the ACPO, has the overall
responsibility for monitoring and evaluating the projects to
assure that all safety considerations associated with each
program have been identified and addressed. The
responsibility for identifying and addressing the safety issues
associated each individual projects rests with the lead FAA
office for each project.

e OTHER ORGANIZATIONS
The ACPO will rely as much as possible on existing FAA

organizations to accomplish specific tasks. These organ-
izations include the Offices of Aviation Safety, Budget,
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Aviation Policy and Plans, and Environment and Energy; the
Associate Administrators for Aj rports, Air Traffic, Aviation
Standards, Development and Logistics, and Policy and
International Aviation; the FAA Technical Center in Atlantic
City, New Jersey; and the Monroney Aeronautical Center in
Oklahoma City, Oklahoma.

Technical program offices and FAA regional offices will
continue to determine requirements for, plan, support, and
eéxecute capacity enhancements within their functional area.
These responsibilities relative to airport capacity include:

. Recommending additions to, deletions from, or
changes in the Airport Capacity Enhancement Plan.

® Preparing and submitting for review and agency
approval proposed program and project plans that
Support capacity enhancements. These plans will
include a definition of the program or project need,
objective, and scope; the milestones, schedule, budget
and environmental constraints, and resource require-
ments; and any interfaces with other programs and
projects.

° Identifying and budgeting for adequate resource levels
to support capacity enhancements reflected in the
Airport Capacity Enhancement Plan.

] Accomplishing approved programs and projects in
accordance with the established work program
schedule.

° Reporting periodically on the status of actions in air-
port capacity enhancement.

3.24  ACPO ACTIVITIES: RESPONSES TO THE AIRPORT
CAPACITY ACTION PLAN

The FAA Administrator has designated increasing airport
capacity as a major FAA national goal. Recommendations
have been developed and endorsed by the Administrator
with the counsel of the aviation community to be used as
guidance for the development of the FAA's overall capacity
enhancement program. Those recommendations and the
ACPO's responses to them are as follows:



ACTION PLAN RECOMMENDATIONS

Undertake an internal effort to clarify
the Federal policy on the management
of available capacity.

Continue efforts to establish a higher
priority within the Airport Improve-
ment grant program (AIP) for projects
which have direct capacity-generating
potential at major airports. Include
such priority in the National Plan for
the Integrated Airport System (NPIAS).

Explore an airport development land
banking policy related to both the
yearly airport development grant
program and NPIAS. If appropriate,
develop a legislative initiative to
establish a specific funding category
for such a purpose.

Undertake efforts to obtain national
consensus on the need for new
airports.

Use the recommendations of the
Industry Task Force on Airport Capacity
Improvement and Delay Reduction and
other interested industry elements to
examine new airport use proposals
intended to optimize throughput.

Fund and expedite the development
and demonstration of airport improve-
ment concepts.

Establish a mechanism for providing
financial incentives to airports for the
implementation of short runways in
locations where construction is possible
and where commuter/general aviation
traffic is high. Examine currently avail-
able alternatives and those that will be
available after the current AIP program
expiresin 1987.
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ACPO RESPONSES

ACPO participated with other FAA
departments in developing 2 “Notice
of Proposed Policy on Airport Access
and Capacity.” The NPP was published
in the Federal Register for industry
comment.

ACPO recommended language changes
in the legislative proposal to continue
the AIP beyond 1987. These changes
would emphasize the need to give a
higher priority to capacity-related
projects in a future AlP.

ACPO recommended the establishment
of a specific “set-aside” for future
capacity in the legislative proposal for
the renewal of the AIP and a revolving
loan program for land banking.

ACPO will continue to stipulate the
need for new airports to mitigate
congestion and delays which are pro-
jected to occur regardless of improve-
ments to existing airports

ACPO participated in Industry Task
Force subcommittee meetings in 1985
to discuss airspace procedures and
other capacity enhancements, and will
continue to update the response to the
recommendations of the Task Force.

ACPO funded the continued
development of computer models for
groundflow and terminal airspace
capacity enhancements.

ACPO participated in Industry Task
Force activity related to the
implementation of IFR converging
runway programs scheduled for 1986
implementation. ACPO will investigate
MLS installation with regard to
separate runway utilization.



8.

10.

ACTION PLAN RECOMMENDATIONS

Establish new airport-specific task 8.

forces (FAA/industry) at congested and
soon-to-be-congested airports to
involve airport operators, airlines,
general aviation, and FAA in resolving
specific problems at specific airports. If
necessary, develop new analytical
tools, or modify existing ones, for use
by airport-specific task forces, airport
planners, and FAA engineers in
analyzing specific problems and
assessing potential improvements.

Continue development of criteria and
terminal instrument procedures
(TERPS) for uses of the microwave
landing system to achieve airport
capacity increases.

As part of the FAA’s longer-range
research and development plan,
develop new initiatives that address
improvements in terminal ATC auto-
mation, airport surface traffic control,
and aircraft capabilities which could
lead to gains in capacity.

10.
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ACPO RESPONSES

Three airport task forces were initiated
in 1985. ACPO plans to sponsor an
additional three to six task force efforts
in 1986.

ACPO will continue to encourage and
monitor MLS procedures develop-
ments.

ACPO will coordinate new initiatives
with FAA offices and the Industry Task
Force.



4.0 BENEFITS FROM CAPACITY ENHANCEMENT
ACTIVITIES

The projects described in Section 5.0 will alleviate some
congestion and enhance airport capacity. Some projects, such
as those funded by the AIP grant program, may yield
significant capacity gains by promoting the expansion of
airport facilities -- assisting in the construction of runways,
taxiways, and aprons; other projects will enhance capacity by
equipping airports with more precise radar and navigational
aids; and many programs are directed toward making more
effective use of existing airport facilities while maintaining or
improving safety standards. While these projects will help,
they are not in themselves a complete solution to all airport
capacity problems. That issue is addressed in this section
through an examination of the capacity benefits expected
from specific projects. This section defines four categories of
capacity-related benefits, presents data on the benefits of
current projects, and concludes with an assessment of the
adequacy of future airport capacity. The discussion omits, for
the most part, project benefits unrelated to capacity and does
not attempt quantitative project evaluations.

4.1  TYPES OF PROJECT BENEFITS

Each of the 53 projects can be categorized in terms of the
capacity-related benefits defined below:

® Increasing Overall Airport Capacity

Even under VFR, capacity at many major airports is
inadequate relative to current and projected traffic
demands. Eighteen percent of delays longer than 15
minutes at the 22 pacing airports were attributed to

airport congestion in 1984. A primary purpose of some
FAA programs is to expand or enhance airport facilities,

thus increasing overall airport capacity and reducing
delays. They also enable an airport to accommodate
additional traffic without incurring an increase in
delay.

° Increasing IFR Capacity

When meteorological conditions dictate the use of IFR,
airport capacity declines, sometimes by as much as 50
percent or more from VFR capacity. When an airport is
operating close to VFR capacity, a shift to IFR
operations results in the formation of queues and
subsequent delays. More than two-thirds of delays of
1S minutes and longer are directly attributable to the
reduced capacity (or reduced effective throughput)
which accurs in poor weather. Additional delay results
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Eighteen percent of delays longer than 15
minutes at the 22 pacing airports were
attributed to airport congestion in 1984,

More than two-thirds of delays of 15 minutes
and longer are directly attributable to the
reduced capacity (or reduced effective
throughput) which occurs in poor weather.



indirectly from poor weather, as delays at one airport
create system-wide scheduling disruptions. Many FAA
programs are intended to improve airport capacity
under IFR conditions, reducing the difference between
IFR and VFR capacity.

° Reducing Delay

Various factors prevent airports from operating at
maximum throughput capacity, and as operations
approach the capacity level, delays generally increase.
A number of projects are aimed at permitting an
airport to operate closer to capacity without incurring
the full delay penalties that usually are associated with
such an activity level. The projects in this category are
distinguished from those projects that increase overall
or IFR capacity in that they increase effective
throughput without changing theoretical airport
capacity.

° Developing Improved Planning and Information
Systems

A thorough understanding of the factors affecting
safety, capacity, and delay is essential to the
development of effective plans for airport expansion or
capacity enhancement. A purpose of many FAA
programs is to improve the analytical tools and
information sources that are available to planners so
that they may better anticipate, analyze, and resolve
congestion problems. Projects in this category,
although important to the overall capacity program,
have only an indirect effect on airport capacity.

Table 4-1 lists the 53 projects described in Section 5.0 and
identifies the timeframe in which their benefits are expected
to be achieved.



TABLE 4-1 EXPECTED IM

NO.

PROJECT TITLE

BENEFIT CATEGORY: INCREASE CAPACITY

1.2.2d-
1.1
3.22
3.2.4f
312

REDUCED LONG STANDARDS/SPACING
AIRPORT IMPROVEMENT PROGRAM
PAVEMENT STRENGTH/DURAB/REPAIR
ESTABLISH VISUAL NAVAIDS
METHODS OF REDUCING ROT

BENEFIT CATEGORY; INCREASE IFR CPACITY

1
1

- s -
obhN

21
1.22a
1.2.2b
1.2.2¢
1.23
3.2.1e
3.2.19
2.1.1
214
222
217

.2.2.1b
227

INSTRUMENT LANDING SYSTEM

MLS STEP

MLS F&E

SIMULT OPS/INTRSCTING WET RWAYS
IFR APPROACHES/COVERGING RWAYS
SEPARATE SHORT RUNWAYS
INDEPENDENT CLOSE PARALLEL IFR
MLS TERPS/PROCEDURES

APPROACH LIGHTING

RVR ESTABLISH/UPGRADE

TRIPLE APPROACHES

WAKE VORTEX OPERATIONAL SOLNS
LANDING MONITOR FOR CLOSE RWAYS
WAKE VORTEX AVOID/FCAST/ROTORC
PRECISION APPROACH AND LANDING
ADVANCED MLS APPLICATIONS

BENEFIT CATEGORY: REDUCE DELAYS

[*-X- LR

— s b b b

A
1
A
A
110
.2.1d
2.1.2¢
21.2d
216
223
2.1.2a
2.1.2b
213
2.2.1a
224
2.2.5a
2.2.5b
ERN|
3.2.1a
3.2.1b
4.1
3.2.1c
226

w
- -

MODE S DATA LINK TECH ENHANCE
LLWAS ENHANCEMENTS

TERMINAL RADAR ENHANCEMENT
WIND MEASURING EQUIPMENT
RUNWAY CONFIG MGMT SYSTEM
AIRPORT LIGHTING/VISUAL AIDS
DEPARTURE FLOW METERING

TRFC MGMT W/ARRIVTIME COMMIT
UPGRADE ARRIV/DEMAND ALGORITHM
ADVANCED WEATHER RADARS
TERMINAL ATC AUTOMATION
CADM-ASSTD AIR TRFC MGMT TECH
MODE S DATA LINK APPLIC DVLPMT
4D NAVIGATION IN TERMINAL AREA
SENSOR IMPROVEMENTS

. ADV WIND SHEAR SENSOR DVLPMT

TERMINAL DOPPLER WEATHER RADAR
AIRPORT SURFACE TRAFFIC AUTO
ASDE

AIRPORT SURFACE SURVEILLANCE
LOW ALTITUDE SURVEILLANCE

ALL WEATHER SURFACE GUIDANCE
WEATHER SENSOR DEVELOPMENT

BENEFIT CATEGORY: IMPROVE PLANNING

1.1.7
1.24
313
4.2
44
45
46
43

ROTORCRAFT LANDING/NAVIGATION
ROTORCRAFT ATC TERMINAL
AIRPORT DESIGN/CONFIGURATION
AIRPORT CAP ENHANCE TASK FORCES
ENVIRONMENTAL PROGRAMS
ADVANCED CONCEPT STUDIES

NAS DEVELOPMENT STUDIES
AIRPORT CAPACITY MODEL

PLEMENTATION OF AIRPORT
CAPACITY ENHANCEMENT PROJECTS

TIME
FRAME

SHORT

ONGOING
ONGOING
ONGOING
INTERMED

SHORT
SHORT
SHORT
SHORT
SHORT
SHORT
SHORT
SHORT
ONGOING
ONGOING
INTERMED
INTERMED
INTERMED
LONG
LONG
LONG

SHORT
SHORT
SHORT
SHORT
SHORT
ONGOING
INTERMED
INTERMED
INTERMED
INTERMED
LONG
LONG
LONG
LONG
LONG
LONG
LONG
INTERMED
INTERMED
INTERMED
INTERMED
LONG

'LONG

SHORT

SHORT

ONGOING
ONGOING
ONGOING
ONGOING
ONGOING
INTERMED



Quantifying the benefits of the FAA projects

requires detailed study at sp:
benefits are site-specific,

ecific airports,

4.2 EXAMPLES OF AIRPORT-SPECIFIC BENEFITS: MULTIPLE
INSTRUMENT APPROACH CONCEPTS

uantifying the benefits of the FAA projects in terms of
increased throughput capacity or reduced delay requires
detailed study of the effect of each program at specific
airports. Benefits are site-specific for a number of reasons.
First, not all projects are applicable to all airports. Revisionsin
ATC rules regarding converging runways, for example, will
benefit only airports having converging runways. Second, the
potential benefits are influenced by the existing runway
configuration, navigational equipment, and typical fleet mix
of an airport. Third, when benefits are measured in terms of
reduced delay, they will be strongly affected by an airport’s
current traffic level and density. Ata congested airport with
high average delays, an increase in hourly throughput of only
three or four operations per hour can result in significant
delay savings; on the other hand, an increase in throughput
at an underutilized airport may have little measurable impact
on delay since the additional capacity is not currently
required.

The FAA, in conjunction with airport operators and users, has
sponsored studies to determine the applicability of various
capacity enhancement projects and their likely benefits. A
number of these studies have focused on the impacts of
implementing multiple instrument approach concepts such as
parallel approaches, converging approaches, and triple
approaches. These concepts have been considered to have
significant potential for increasing arrival capacity and
reducing delay under IFR conditions.

Table 4-2 illustrates the potential benefits of some of these
concepts under IFR conditions at selected airports. It is clear
that arrival capacity would be increased significantly and
arrival delays substantially reduced through the application
of these concepts. It is important to note that such
improvements may be realized only under IFR conditions,
which apply less than 20 percent of the time in each of these
cases. However, given the tendency for delays to escalate
under IFR conditions, the improvements are significant.

4.3  ESTIMATES OF SYSTEM-WIDE BENEFITS

The airport-specific nature of capacity improvement benefits
makes it difficult to estimate the system-wide benefits of a
particular project from an analysis of its effects at selected
locations. Nonetheless, some attempt must be made to view
benefits in system-wide context, since congestion and delay
have system-wide repercussions. Measures that reduce delay
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TABLE 4-2 POTENTIAL IFR CAPACITY GAINS AT 15 AIRPORTS

PERCENT PERCENT
AIRPORT %IFR BESTCURRENT ALTERNATE POTENTIAL POTENTIAL
CONFIG . PROCEDURE INCREASE REDUCTION
CAPACITY!? DELAYS?2
BOSTON 15 SINGLE RWAY DEP PARALLEL 44 75
PHILADELPHIA 15 SINGLE RWAY DEP PARALLEL 42 86
MEMPHIS 9 DEP PARALLEL INDEP PARALLEL 40 67
NEW YORK/KENNEDY 14 DEP PARALLEL INDEP PARALLEL 33 Ia!
NEW YORK/KENNEDY 14 DEP PARALLEL DEP CONVERGING 18 50
NEW YORK/NEWARK 16 SINGLE RWAY DEP CONVERGING 73 97
NEW YORK/NEWARK 16 SINGLE RWAY INDEP CONVERG 100 98
HOUSTON 15 SINGLE RWAY INDEP CONVERG 100 98
- DALLAS/FT. WORTH 8 INDEP PARALLEL TRIPLES 50 89

1 - PERCENT POTENTIAL INCREASE IN ARRIVALS/HOUR
2 - PERCENT POTENTIAL REDUCTON IN DELAY HOURS/DAY

Source; Silva, A.C. and Dr. J.N. Barrer, Potential Applications of Multiple lnstrumentAggroach Concepts at
101 U.S. Airports (Mclean, VA; the MITRE Corporation 198S), pp. 4-6-4-9.
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at one airport also will reduce schedule disruptions and
resulting delays at other airports. Measures that enhance the
capacity of underutilized airports may make such airports
more attractive to potential users and enable them to draw
traffic from congested airports.

Another difficulty in estimating the system-wide impact of
capacity improvement concepts is that the benefits of
particular procedures or types of equipment also may be
compounded when they are used in combination. For
example:

o The potential for_capacity gains from converging or
dependent parallel approaches is greatly improved by
MLS.

L The possibilities for runway construction or extension
are greatly expanded if ATC rules are changed to allow
converging IFR approaches or to allow parallel runways
separated by fewer than 4,300 feet to operate
independently in IFR conditions.

° The number of runway configurations available in a
Runway Configuration Management System is
augmented when runways are equipped with precision
radar or when controllers have more reliable wake
vortex information.

Relationships such as these must be studied so that their
impacts on airport capacity and delay can be more accurately
estimated.

Despite these ambiguities, the relative importance of the
projects in terms of time frame and expected benefits can be
determined. This is illustrated in Table 4-3. Although it
appears that high payoffs can be expected from only a few
projects, this does not mean that the projects with lower
expected benefits should be discounted. The system-wide
impacts of such projects may be important because of the
significant delay reduction that may be realized by airports
operating near saturation level. It is important to recognize
that the cost savings realized from even small capacity
increases may be substantial at some major airports.

The following discussions attempt to put some perspective on
the system-wide benefits that may accrue from some of
projects with relatively higher expected benefits:



TABLE4-3 RELATIVE TIMEFRAME AND EXPECTED BENEFITS
OF CAPACITY IMPROVEMENT PROJECTS

TIME
BENEFITS - ONGOING SHORT INTERMEDIATE LONG-TERM
HIGH AlP IFR APPROACHES TO 40 NAV (N TERMINAL AREA
AIRPORT TASK FORCES* CONVERGING RWAYS [TERMINAL ATC AUTOMATION
SEPARATE SHORT RUNWAYS
SIMULTANEOUS
OPS/INTERSECTING
WET RUNWAYS
TRIPLE APPROACHES
MLS F&E*
INDEP CLOSELY-SPACED
PARALLEL [FR
MEDIUM AIRPORT LIGHTING/VISUAL RUNWAY CONFIG MGMT  INEXT GENERATION WEATHER [CADM-ASSTD AIR TRFC MGMT
AIDS SYSTEM RADAR TECH
AIRPORT DESIGN/CONFIG WIND MEASURING LANDING MONITOR CLOSE MODE S DATA LINK
IMPROVEMENTS EQUIPMENT/LLWAS RUNWAYS APPLIC/DVLPMT
APPROACH LIGHTING IWAKE VORTEX OPERATIONAL| ALL WEATHER TAXIWAY
ESTABLISH VISUAL NAVAIDS MLS TERPS/PROCEDURES SOLNS GUIDANCE
RVR ESTABLISH/UPGRADE MLS STEP DEPARTURE FLOW METERING ADVANCED MLS
AIRPORT CAPACITY/DELAY | TRFC MGMT/ARRIVAL TIME APPLICATIONS
MODELS COMMIT WAKE VORTEX
ROTORCRAFT AIRPORT SURFACE TRFC AVOID/FCAST/ROTORCRAFT
LANDING/NAVIGATION AUTOMATION SENSOR IMPROVEMENTS
ROTORCRAFT ATC METHODS OF REDUCING ROT WEATHER SENSOR
PROCEDURES AIRPORT SURFACE DEVELOPMENT
TERMINAL RADAR SURVEILLANCE L OW ALTITUDE SURVEILLANCH
ENHANCEMENT ASDE ADVANCED WIND SHEAR
UPGRADE ARRIVAL/DEMAND SENSOR DVLPMT
ALGORITHM
Low IENVIRONMENTAL PROGRAMS | MODE S DATA LINK TECH AUTOMATED AIRPORT TERMINAL DOPPLER
ENHANCE CAPACITY CALCS WEATHER RADAR
LLWAS ENHANCEMENTS PRECISION
REDUCED LONGITUDINAL APPROACH/LANDING
SPACING
UNDET ADVANCED CONCEPTS PAVEMENT
STUDIES STRENGTH/DURAB/REPAIR
NAS DEVELOPMENT STUDIES

* MEANS PROJECT IS RANKED HIGH/MEDIUM IN TERMS OF POTENTIAL BENEFITS
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IFR approaches to converging runways: Potential application
to 74 airports.

The acceptance of converging procedures could double
the IFR capacity at some airports. New procedures have
been developed to overcome the problem of
simultaneous missed approaches, which has been the
major drawback to the implementation of such
approaches. Denver is developing a demonstration
program that will permit simultaneous approaches to
two converging runways, resulting in a 50 percent
increase in IFR capacity over their current dependent
parallel operations. It has been estimated that the use
of IFR converging approaches at Denver would save
$1.5 million annually in airline delay costs. Similar
capacity gains may be possible at other airports that
have nonintersecting converging runways at least
6,000 feetlong.

Separate short runways: Potential application to 60 airports.

If the list of feasible converging runway pairs is
expanded to include intersecting and shorter runways
capable of allowing commuter aircraft landings, there
are many more potential applications. The primary
advantage of using shorter runways is that it allows the
segregation of slower-moving, lighter regional and
general aviation aircraft from the higher-speed air
carrier traffic.

Triple approaches: Potential application to 6 airports.

Research continues on ways to permit IFR approaches
to triple runway configurations. Chicago O’Hare often
uses triple arrival streams (weather permitting) to
absorb peak arrival demands on the airport. The
acceptance of triple arrivals during IFR conditions
would have a significant impact on delays at airports
that have existing triple runway layouts and sufficient
airspace to allow for missed approaches. These airports
include Pittsburgh, Detroit, Chicago, Atlanta,
Dallas/Fort Worth and Washington Dulles. Triples also
can apply to an untold number of new runways.

Independent closely-spaced parallel approaches: Potential
application to 25 airports.

The parallel runway standard is now 4,300 feet for
simultaneous IFR use. The FAA is studying dependent
parallel approaches at runway spacings of down to
1,000 feet, and independent parallel spacing of 3,000
feet. Parallel approaches to runways separated by less
then 4,300 feet provide benefits of capacity increases
to existing airports and savings in land acquisition costs
for new construction. For example, several airports
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{e.g., Denver and Baltimore) are considering building
new parallel runways. For every 100 feet of reduction
in required spacing, there is a 20 acre savings in land.
Since land costs can exceed $500,000 per acre in densely
populated areas, this represents a significant potential
savings. A reduction in spacing of 1,200 feet has the
potential to save $130 million in land acquisition costs
alone.

Airport Improvement Program.

The FAA currently distributes nearly $1 billion each
year for airport surface improvement projects. The AIP
program supports the development of airport facilities
to accommodate anticipated future demand and the
upgrading of existing facilities to meet recommended
standards for current use. Typical capacity-related
projects include the extension, widening, grooving,
and strengthening of runways; the installation of
runway, taxiway, and apron lighting; and the purchase
of land.

The initial capacity benefits of MLS will be achieved
with installations at secondary runways at hub airports
to allow more separation of aircraft types. Gains also
will be achieved initially with installation on runways
that are currently without instrumentation.
Ultimately, the use of the microwave landing system
(MLS) offers potential capacity benefits at many major
airports with the use of multiple and curved
approaches. Among these benefits are reductions in
route length, procedures to avoid noise-sensitive areas,
and the ability to reduce inter-airport conflicts. In New
York, for example, an MLS installation at LaGuardia
could reduce some arrival route lengths significantly,
and elimination of the airspace conflicts between La
Guardia and Kennedy airports would, under certain
conditions, enable the use of an additional runway at
La Guardia. By using the curved approach capability of
MLS, properly equipped aircraft could avoid noise-
sensitive areas, allowing the airports to operate with
higher capacity configurations which may be
impossible given current noise abatement procedures.

The FAA continues to develop estimates of program benefits.
While much work remains to be done, the studies performed
to date, supported by discussions with airport operators and
users, provide ample evidence that the programs in this plan
will relieve at least some congestion and expand capacity at
the nation’s airports.
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4.4  ASSESSMENT OF CAPACITY ENHANCEMENT EFFORTS

The airport capacity problem has neither a single cause nor a
simple solution. The FAA, through its operation of the air
traffic control system, influences the number of aircraft
operations that can occur during a given time at a specific
airport, and many of the FAA projects covered in this plan are
expected to increase the effective throughput of airports.
Assisted in some cases by Airport Improvement Program
grants, airport and aircraft operators can take action to
reduce delays. Despite the best efforts of all parties, it is likely
that the demand for travel at a number of busy airports will
increase faster than will the airports’ ability to accommodate
increased aircraft operations.

Changes in airspace procedures (such as the implementation
of multiple instrument approaches), in systems development
(such as the deployment of the MLS system), and in demand
shifts (such as reductions in peak hour scheduling) can go only
so far in alleviating the capacity problem. The most effective
way to increase capacity is to build more airport facilities.
However, the FAA's efforts to add capacity to the airport
system through airport and runway construction grants are
limited by land availability, environmental constraints, and
the willingness of airport operators to expand; additional
capacity, therefore, cannot always be built where it is needed.

A significant problem is the acquisition of land on which to
develop airport facilities. It is estimated that over 30,000
additional acres of land will be needed by the year 2000 to
expand facilities at existing airports and to build new airports.
The purchase of land to meet short-term needs (within five
years) has been eligible for Federal grant assistance under the
AlP and its predecessor grant programs. Land acquisition for
longer-term capacity needs also is eligible for Federal grant
assistance. However, because of funding limitations, only
projects for which an immediate need can be demonstrated
are normally programmed. Similarly, airport operators
generally have not applied for grant funds for advance land
acquisition, or land banking.

Land banking has obvious advantages in terms of meeting
future capacity demands. It ensures the availability of the
required land, and may reduce the cost of acquiring it.
Federal support of land banking could take one of several
forms: a dedicated funding category for airport capacity land
acquisition could be specified in new airport grant program
authorization; or a revolving loan program, such as one
modeled on the highway land acquisition program, could be
established. A revolving loan program could minimize
outlays by airport operators since reimbursements would
involve credits against future grant eligibility.
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45 SUMMARY

Early in his tenure Administrator Engen said, “There will be
more demand and competition for limited airspace and
airport capacity, and a major effortis required to increase the
utilization of both airspace and airport resources safely.”

The National Airspace System (NAS) Plan and the Research,
Engineering, and Development (R,E&D) Plan contain many
efforts that have a direct and indirect impact on the
achievement of airport and system capacity. Implementation
of the NAS Plan will bring a number of basic improvements to
the terminal area and airport system. An increase in “direct”
operations, the increasing ability to separate aircraft from
aircraft rather than airspace, a sophisticated information-
based traffic management system, significant improvements
in the quality of winds aloft and weather information,
implementation of airport surface detection equipment and,
of course, increasing capability in many aircraft to use flexible
fuel-efficient four-dimensional flight path control--will all
improve terminal and airport operations.

Following these comments is a listing of a number of projects
which are part of FAA’s current planning, and an indication of
whether they are improvements which might be expected in
the near-term or further away. The prospective capacity gains
from any one of the improvements is small, often only a few
percent, compared to the much larger gains achievable from
more runways and new airports. Yet even small capacity
gains are valuable; delay costs go down about five percent
for every one percent capacity gain on a congested runway.

Quantitatively assessing capacity gains, and thus benefits, in
the context of terminal and airport capacity has proven to be
difficult. Each airport is unique. A particular procedure which
may provide significant increases in capacity may be useful
only under certain visibility conditions and only during certain
hours of the day or with certain aircraft mixes. For example,
the “St. Louis sidestep” procedure, a special approach
procedure involving a visual segment, has produced a
capacity increase of 13 operations per hour--but only under
certain conditions, and achieved only after years of study.
The benefit of other procedures or other techniques may be
heavily dependent on the level of implementation of avionics
in the aircraft using the airport; in other cases, on the ratio of
large-to-small aircraft using an airport.

The FAA/industry airport specific task forces, which have been
of great value in identifying practical improvements, are
particularly useful in sifting possible improvements 1o identify
the prospectively most fruitful, and their analysis and

judgment may be the most valuable resource in identifying
benefits.
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In the final analysis, decisions on investments in airport and
terminal airspace capacity improvement systems and
procedures are judgmental, although they may be aided by
analysis. For example, in considering closely spaced parallel
IFR operations and the resources and equipment required to
make them possible, only a relatively limited number of
current airports and runway pairs may be affected. A much
greater benefit, however, may accrue because airport
planners, recognizing that closely spaced parallel IFR
operations are practical and safe, can plan new airports, and
Neéw runways at existing airports using the reduced
separation criterion to achieve capacity not previously
practical in an economical way.

Considering that there are only three major approaches to
gaining optimum capacity using existing airport resources,
(i.e., safe reduction in minimum separation requirements,
reduction in variability of aircraft performance, and optimal
resource management), the following areas of effort may be
the most fruitful for further development and
implementation and, therefore, the most deserving of
community support and priority in a constrained budget
situation:

Simultaneous IFR_Approaches to Converging Runways.
Important capacity improvement is possible in the near-term
at a large number of airports with the implementation of IFR
approaches to converging runways at reduced minimums.
Simultaneous converging runway operations have been
studied and strongly supported by the Industry Task Force on
Airport Capacity Improvement and Delay Reduction.
Implementation of the first step of such operations is
expected in the spring of 1986.

The procedure requires that both runways of the converging
pair must be equipped with ILS or MLS. A recent study
showed that 40 airports met that requirement; 63 airports
would require precision approach service to be implemented
on only one of the pairs prior to implementation. The current
activity, likely to lead to significant improvement in the near
term, is not the end of the road. Work must continue to
achieve lower approach minimums for converging IFR
operations. An assessment is underway of acceptable
methods to safely reduce the minimum ceiling and visibility
conditions in which IFR converging approaches can be
conducted--including the use of MLS for missed approach and
departure guidance, improved surveillance, and possible use
of automated monitori ng techniques.

Reduced Longitudinal Spacing. The longitudinal separation

effort will reduce in-trail separation on landing from 3 nm to
2.5 nm for certain aircraft pairs. Significant data has been
taken at three major airports, with no reported wake vortex
encounters and no go-arounds during the demonstrations.
Because of its application to many airports, it is likely to be a
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valuable capacity gainer in the near-term under high arrival
demand conditions.

independent parallel IFR Operations at Reduced Runway
Spacings. Work is far along on the development of safe

reduction in parallel IFR runway minimum spaciqg from the
present 4,300 feet. Itis likely tobe implemented in the near-
term and will have major impact on several existing pairs of
runways and in new airport and new runway planning at
existing airports.

Other Concepts and Alternative Technigues. successful
completion of the work on the three concepts described
immediately above will pave the way toward peneficial use of
triple approaches under IFR conditions and more effective use
of short runways at major airports based on extensions of
current routine VFR operations.

Closely related also is work on sensors required to achieve
closely spaced parallel and reduced minimums coverging
operations, and the work on alternatives to new sensors, such
as the "almost parallel” concept in which one or both aircraft
can be offset slightly from centerline in order to maintain
assurance of safe separation. MLS may be the key ingredient
1o beneficial application of the » almost parallel” concept.

Exploitation of MLS Capabilities. A major long-term capacity
gainer is the introduction of the Microwave Landing System
(MLS), with its capability to provide high flexibility with
precision in both approach and departure operations. MLS
has the prospective capability to reduce approach minimums
in difficult terrain and the possibilty of curved approaches to
eliminate approach noise problems and inter-airport ATC
interference. Precision curved approach and departure paths
may be the key ingredient in getting optimum use of short
runways using separate arrival and departure streams under
separation standards made possible by the precision of MLS.

Triple approaches and departures and converging runway
operations at low minimums will be simplified significantly
when MLS approach and departure guidance is available and
in wide use in aircraft. The flexibility of MLS will undoubtedly
lead to exploitation of procedures not yet thought of, and
should lead to improved poor weather operations, since
virtually all MLS systems will provide the capability equivalent
to Category Wl ILS signal quality.

Flow Optimization in the Terminal Area. While
improvements in the management of aircraft flows into and
out of major terminal areas and airports cannot improve
airport capacity per se, they can have a major impact on the
best utilization of available capacity. Improvements in flow
contro! and delay management, improvements in
information flow that provide better data on current and
projected airport capacity to the en route and transition
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resolve problems contributing to construction-related delays
at congested airports.

prolong their usefy| life, maximize their availability, and
possibly reduce investment and life-cycle costs. There are
additional opportunities to enhance airport safety, efficiency,
and often capacity through improved research and
development of equipment and techniques in airport design,
and operations.

Funding Restrictions and Requirements. Funding must be
available to achieve these gains. All of FAA's capacity-related
efforts, whether in R&D, procedures development,
equipment procurement, or elsewhere, are subject to funding
limitations in a time of stringent and constrained budgets.
These budget limitations establish the timing of beginning
the work, its i ntensity, and the project completion time.

The priority with which such work can proceed depends in
large measure on the priority with which the aviation
community gives these activities.

Capacity-Related Projects in FAA Plans. Many projects and
activities in FAA’s modernization plan and R,E&D Plan have an
impact on system or airport capacity. In a number of cases,
such as the items described above, the impact is major and the
motivation for the project is predominantly for the
achievement of more capacity. in other cases, the primary
motivation for the project may be safety or to meet a
navigation requirement or other purpose, and its impact on
the achievement of terminal area or airport capacity may be
smaller, although valuable.

A listing of these projects is useful in the appreciation of the
number of efforts in FAA plans which have a capacity impact
and, to a degree, in the establishment of priorities. The
following projects are separated into those whose primary
purpose is the achievement of terminal area or airport
capacity and those which have an important, but lesser,
capacity impact.

The listing offers an idea of the timeframe in which benefits

might be expected, categorized into near-term, medium-
term, or longer-term efforts.
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PROJECTS WITH HIGHEST CAPACITY IMPACT
NEAR-TERM (1-5 YEARS)

IFR Approaches to Converging Runways. FAA has adapted an
interim criterion for conducting converging runway
operations that will permit converging IFR operations at a
limited number of airports. The only major disadvantage of
the interim solution is that the conversatism built into the
airspace requirements restricts its applicability and prevents
its use when ceilings are much below 500 feet. Work
continues on methods for achieving lower decision heights.

Independent Closely-Spaced Parallel Approaches. An effort
to develop and demonstrate safe simultaneous operations to
parallel runways separated by at least 3,000 feet is underway.
If successful, many airports can achieve capacity gains during
IFR operations. Efforts are continuing on the identification of
a surveillance sensor (or some alternative means) which can
provide sufficient accuracy, and displays to allow aircraft to
respond to deviations on approach and landing.

Separate Short Runways. The goal is to increase the IFR
capacity of major airports by developing procedures and
equipment (if necessary) to allow smaller aircraft to use
shorter runways (4,000 to 6,000 feet) without interfering with
other operations. The benefits fall into two categories. First,
more aircraft will be able to use the airport during IFR. The
increase in the number of smaller aircraft capable of using
shorter runways would free the longer runways for larger
aircraft. Second, by segregating the traffic between long and
short runways, the smaller aircraft will be grouped together;
the average in-trail separations will be smaller because wake
vortices will not be a factor on the shorter runway.
Implementation of these procedures could have a substantial
impact on capacity.

Triple IFR_Approaches. Because of the increased use of the
hub and spoke concept, arrivals come in bunches requiring
brief, occasional needs for arrival capacities which are much
higher than the average arrival rate. The use of three
simultaneous arrival streams to an airport implies that about
75 aircraft per hour could land. If used during IMC weather
conditions where triple runway combinations are available,
that much capacity would eliminate current delays caused by
insufficient airside capacity; ground-side capacity would
become the constraining factor, even at an airport as large as
Chicago O’Hare.

The development of procedures to support triple IFR
approaches is underway. Acceptable missed approach
procedures and adequate surveillance systems must be
developed prior to implementation.
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LONG-TERM (11-20 YEARS)

4D Navigation in the Terminal Area. The use of time as a

method for ensuring separation while increasing efficiency
will be a major part of the terminal ATC automation program.
The current time variability of aircraft following a trajectory
requires that actual separations be increased above the
minimum in order to account for early and late arrivals at
congestion points (fixes, runways, taxiways). Because of the
variability in arrival times in today’s environment, it is too
difficult for the controllers and pilots to coordinate
alternating approaches (except in the special case of
dependent parallel aproaches). One major advantage of 4D
navigation is that it may allow coordinated, alternating
approaches to several runways (parallel or non-parallel) at
airports where runway spacing is less than the minimum for
independent operations.

Terminal ATC Automation. Through the use of computer-
aided decision-making to assist the controller and pilots in
sequencing and scheduling arrivals and departures, the
variability in arrival/departure times can be reduced. The
reduced variability may allow a safe reduction in certain
separation standards leading to capacity gains but, even if no
reduction is possible, the reduction in variability increases the
use of resources and simplifies the pilot’s and controller's jobs.
Terminal automation programs require careful planning and
airspace coordination among the industry/users, FAA offices,
aircraft manufacturers, avionics manufacturers, and others.
Consequently, the immediate goal is to generate a system
description and requirements document that provides a
logical basis for future development and program
coordination.

PROJECTS WITH MODERATE TO SIGNIFICANT CAPACITY
IMPACT

NEAR-TERM (1-5 YEARS)

Microwave Landing System (MLS). The implementation of the

new common civil/military approach and landing system to
meet current and anticipated user operational requirements
will produce capacity gains based on the greater flexibility
afforded by MLS coverage.

Runway Configuration Management System. Implemen-
tation and evaluation of an aid to the Traffic Management
Unit that will assist in the selection of the runway
configuration yielding the greatest capacity.

Terminal Radar Enhancements. This project will provide

development and support for the Automation Radar Terminal
System (ARTS) to ensure that its availability, reliability, and
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capacity remain acceptable as demand increases, thus
reducing delays to airspace users.

Wind Measuring Equipment/LLWAS. Installation of LLWAS to
monitor winds and alert the controller to the existence of
wind shear conditions will allow the controller to smooth the
transition between different runway configurations.
Improvement of the detection probability and reduction of
the false alarm rate of the LLWAS will improve flight planning
and reduce disruptions at LLWAS-equipped airports.

Rotorcraft ATC Procedures. Providing technical
methodologies, tools, and a data base to support
improvements to the ATC system for fuller integration of
rotorcraft into the NAS may relieve congestion in dense traffic
areas for both rotorcraft and fixed-wing aircraft.

Rotorcraft Landing and Navigation. The development and
evaluation of navigation and landing capabilities for future
implementation of systems that will provide basic IFR services
for rotorcraft operations is necessary for providing primary
system capacity.

Approach Lighting. Improved approach and runway lighting
and visual aids will support landings under reduced-minimum
weather conditions.

Establish Visual NAVAIDS. The goal of this project is to
provide visual navigation aids (e.g., runway end identification

lights) that allow operations during adverse weather
conditions.

RVR Establish/Upgrade. The upgrading of existing RVR
systems and establishment of new systems will allow
operations to lower weather minimums.

Airport Design and Configquration Improvements.
Development of improved airport designs and configurations
that will provide greater airport capacity, as well as increased
safety and efficiency of ground movement for current and
future aircraft.

MEDIUM-TERM (6-10 YEARS)

Airport Surface Surveillance, Guidance and Control Systems.
Several projects fall in this category: Airport Surface
Surveillance, All-Weather Taxiway Surface Guidance, and
Airport Surface Traffic Automation. The completion of these
projects will allow efficient separation assurance during low
visibility operations on the airfield. They will improve safety
by allowing more careful monitoring of runway taxiway
intersections to prevent runway incursions. The management
of ground movements will reduce congestion by providing
precise gate release times and sequencing of departures.
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Next Generation Weather Radars. Development of a new
generation of Doppler weather radars will improve
hazardous weather detection, improve flight planning and
reduce delays.

Upgrade Arrivals/Demand Algorithms. Meodification of the
Central Flow Control Estimated Departure Clearance Time
algorithm to account for prediction uncertainties will enable
more efficient use of an airport’s capacity.

Departure Flow Metering. The goal of this project is to refine
the coordination process between airport, terminal, and en
route controllers so that departure slots and times can be
determined more precisely to minimize delays for departing
aircraft. Prototype systems are being developed and field-
tested.

Traffic Management With Arrival Time Commitments. This
includes the development of operational procedures and
associated processing to enable the traffic management
system to plan for, negotiate, and honor airport landing time
commitments.

Wake Vortex Operational Solutions. This project focuses on
the development of procedures that use the increased
precision and flexibility of MLS to provide multiple approach
paths that avoid each other’s wake vortices. This will allow a
reduction in the separation requirements, thus increasing
airport capacity.

Methods of Reducing Runway Occupancy Time. This project
will investigate technologies to reduce both the average

runway occupancy time and its variability. With the
introduction of automation in the terminal area, runway
occupancy time will be one of the limiting factors on runway
capacity; a decrease will allow runways to be used more
efficiently, thus increasing capacity.

LONG-TERM (11-20 YEARS)

Wake Vortex Avoidance, Forecasting, and Alleviation. This
project aims to improve current methods of avoiding
hazardous wake vortex encounters by adopting general
separation standards and procedures that more accurately
reflect the actual hazard, and by adapting the separations to
the real-time duration of the hazard.

Low Altitude Surveillance for Rotorcraft and G.A. Aircraft.
This project is to provide surveillance for rotorcraft and fixed
wing aircraft at low altitudes not covered by existing
surveillance systems through the use of LORAN-C and other
dependent surveillance schemes. This project will be
particularly useful in certain high-density urban areas and off-
shore operations where rotorcraft play a predominant role.
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Mode S Data Link Program. The Mode S data link system
offers benefits for on projects including 4D navigation,
terminal automation, and automated weather reporting.
This project will develop, test, and validate operational
concepts for data link applications.

Computer-Aided Decision-making Assisted Air Traffic
Management Techniques. This project will develop, test, and
validate techniques for using expert systems to aid controller
decision-making.

Advanced Wind Shear Sensor Development. This project
involves research on the measurement of wind fields using
advanced technology sensors to determine their effectiveness
in an operational airport environment and, if cost and
performance warrant, development for airport deployment.

Weather Sensor Development. The evaluation of new
systems for weather detection and assessment will provide
better forecasting and planning, which will result in improved
system efficiency and throughput.

The airport capacity improvement effort will continue as a
joint effort. FAA will continue to develop new airspace
procedures, new NAVAIDS, and other systems, and will
support and encourage airport growth and development
while maximizing safety, efficiency, and environmental
compatibility. Airlines and other users must encourage
aircraft development and airport development to maximize
and expand capacity. Aircraft operators should continue
efforts to divert demand to off-peak periods and less-
congested airports.

Airport operators, local governments and states should
continue to assume the initiative in airport expansion and

new airport development to accommodate anticipated future
demand.

The great success of aviation also presents the greatest
challenge of aviation: providing sufficient future capacity to
match expected future growth. The ACPO will lead the FAA's
efforts to meet this challenge.

4-21



5.0 PROJECTDESCRIPTIONS

The project descriptions included in this program have been organized into the following
categories:

Category 1:  Projects with Near-Term Gains
1.1 Procedures
1.2 Equipment

Category2: Terminal Airspace System Projects with Longer-Term Gains
2.1 Management/Automation
2.2 Equipment

Category3: Airport Surface Traffic Management System Projects with Longer-Term Gains
3.1 Management/Automation
3.2 Equipment

Category4: General Capacity-Enhancement Research and Development with Longer-Term Gains.

The projects in Category 1 do not require extensive research and development to be completed
before they can be implemented. All of these projects can be expected to have an impact within the
next five years, given either continued or increased funding or, in some cases, acceptance by aviation
system users.

Categories 2, 3, and 4 include projects related to equipment and procedures with longer-term
expected benefits. Significant R&D is required before the capacity-enhancing effects of these
projects can be realized. Category 2 focuses on projects dealing with the terminal airspace.
Category 3 projects focus on moving airport surface traffic more efficiently. The projectsin Category
4 represent a wide range of research efforts aimed at developing a fuller understanding of factors
that affect airport capacity, and at using that knowledge to enhance the overall capacity of the
nations’s air transport system.
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TABLE 5-1 CAPACITY ENHANCEMENT PROJECTS

ADVANCED CONCEPTS STUDIES

ADVANCED MLS APPLICATIONS

ADVANCED WIND SHEAR SENSOR DEVELOPMENT
AIRPORT CAPACITY ENHANCEMENT TASK FORCES
AIRPORT CAPACITY AND DELAY MODELS

AIRPORT DESIGN AND CONFIGURATION IMPROVEMENTS
AIRPORT IMPROVEMENT PROGRAM (AIP)

AIRPORT LIGHTING AND VISUAL AIDS RESEARCH AND DEVELOPMENT

AIRPORT SURFACE DETECTION EQUIPMENT (ASDE-3)
AIRPORT SURFACE SURVEILLANCE

AIRPORT SURFACE TRAFFIC AUTOMATION

ALLWEATHER TAXIWAY GUIDANCE

APPROACH LIGHTING

AUTOMATED AIRPORT CAPACITY CALCULATIONS
COMPUTER-AIDED DECISION-MAKING ASSISTED (CADM-ASSISTED)
AIR TRAFFIC MANAGEMENT TECHNIQUES

DEPARTURE FLOW METERING

ENVIRONMENTAL PROGRAMS

ESTABLISH VISUAL NAVAIDS

4D NAVIGATION IN THE TERMINAL AREA

IFR APPROACHES TO CONVERGING RUNWAYS
INDEPENDENT CLOSELY-SPACED PARALLEL {FR APPROACHES
INSTRUMENT LANDING SYSTEM (ILS)

LANDING MONITOR FOR CLOSELY-SPACED RUNWAYS

LOW LEVEL WIND SHEAR ALERT SYSTEM (LLWAS) ENHANCEMENTS
LOW ALTITUDE SURVEILLANCE

METHODS OF REDUCING RUNWAY OCCUPANCY TIME
MICROWAVE LANDING SYSTEM (MLS) F&E

MLS SERVICE TEST AND EVALUATION PROGRAM (STEP)

MLS TERPS/PROCEDURES

MODE S DATA LINK APPLICATIONS DEVELOPMENT

MODE S DATA LINK TECHNICAL ENHANCEMENTS

NAS DEVELOPMENT STUDIES

NEXT GENERATION WEATHER RADARS

PAVEMENT STRENGTH, DURABILITY, AND REPAIR

PRECISION APPROACH AND LANDING '
REDUCED LONGITUDINAL SEPARATION STANDARDS/SPACING
ROTORCRAFT ATC PROCEDURES

ROTORCRAFT LANDING AND NAVIGATION

RUNWAY CONFIGURATION MANAGEMENT SYSTEM

RVR ESTABLISH/UPGRADE
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PROJECT
NUMBER

4.3
224
2.2.7a
1.1
1.1.7
1.1.1
1.2.1
1.2.5a
3.2.1
3.2.2
3.1.1
323
1.2.5b
2.1.6

1

2.1.1b
2.1.1c
4.2
1.2.5¢
2.2.1
1.1.2
1.1.6
1.2.4
222
1.2.10
4.1
3.1.2
122
1.23
1.1.8
2.1.2
1.29
4.4
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3.24
228
1.1.12
1.1.10
1.19
1.2.7
1.2.5d

PAGE
NUMBER

5-65
5-47
5-50
5-5
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5-17
5-19
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5-57
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5-44
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5-15
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TABLE 5-1 CAPACITY ENHANCEMENT PROJECTS (CONT'D)

SENSOR IMPROVEMENTS

SEPARATE SHORT RUNWAYS

SIMULTANEOQUS OPERATIONS ON INTERSECTING WET RUNWAYS

TERMINAL ATCAUTOMATION

TERMINAL DOPPLER WEATHER RADAR

TERMINAL RADAR ENHANCEMENTS

TRAFFIC MANAGEMENT WITH ARRIVAL TIME ACCOMMODATION

TRIPLE APPROACHES

UPGRADE ARRIVALS/DEMAND ALGORITHMS

WAKE VORTEX AVOIDANCE AND FORECASTING/ROTORCRAFT
WAKE VORTEX AVOIDANCE

WAKE VORTEX OPERATIONAL SOLUTIONS

WEATHER SENSOR DEVELOPMENT

WIND MEASURING EQUIPMENT/ EFFORTS (LLWAS)
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TABLE 5-2

CATEGORY 1: EQUIPMENT AND PROCEDURES WITH POTENTIAL NEAR-TERM GAINS

POTENTIAL

1.1 PROCEDURES

AIRPORT CAPACITY ENHANCEMENT TASK FORCES
IFR APPROACHES TO CONVERGING RUNWAYS
SEPARATE SHORT RUNWAYS

TRIPLE APPROACHES

SIMULTANEOUS OPERATIONS ON INTERSECTING
WET RUNWAYS

INDEPENDENT CLOSELY-SPACED PARALLEL IFR
AIRPORT CAPACITY AND DELAY MODELS

MLS TERPS/PROCEDURES

ROTORCRAFT LANDING AND NAVIGATION
ROTORCRAFT ATC PROCEDURES

AIRPORT DESIGN AND CONFIGURATION
IMPROVEMENTS

REDUCED LONGITUDINAL SEPARATION STANDARDS/
SPACING

1.2 EQUIPMENT/FACILITIES
AIRPORT IMPROVEMENT PROGRAM
MICROWAVE LANDING SYSTEM (MLS) F&E
MLS SERVICE TEST AND EVALUATION PROGRAM (STEP)
INSTRUMENT LANDING SYSTEM (LIS)
EQUIPMENT TO SUPPORT SURFACE TRAFFIC
CONTROL SYSTEMS
AIRPORT LIGHTING AND VISUAL AIDS
APPROACH LIGHTING
ESTABLISH VISUAL NAVAIDS
RVR ESTABLISH/UPGRADE
WIND MEASURING EQUIPMENT/LLWAS
RUNWAY CONFIGURATION MANAGEMENT SYSTEM
TERMINAL RADAR ENHANCEMENTS
MODE S DATA LINK TECHNICAL ENHANCEMENT
LLWAS ENHANCEMENTS

IMPLEMENTATION

HI/MED
HIGH
HIGH
HIGH

HIGH
HIGH
MEDIUM
MEDIUM
MEDIUM
MEDIUM

MEDIUM

LOW

HIGH
HI/MED
MEDIUM
MEDIUM

MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
MEDIUM
LOwW
Low
Low

ONGOING
SHORT
SHORT
SHORT

SHORT
SHORT
SHORT
SHORT
SHORT
SHORT

ONGOING

SHORT

ONGOING
SHORT
SHORT
SHORT

ONGOING
ONGOING
ONGOING
ONGOING
SHORT
SHORT
SHORT
SHORT
SHORT



1.1.1  AIRPORT CAPACITY ENHANCEMENT TASK FORCES

AIRPORT CAPACITY IMPROVE PLANNING FOR MEETING FUTURE CAPACITY NEEDS AT
IMPROVEMENT IMPACT: THE NATION’S BUSIEST AIRPORTS THROUGH JOINT LOCAL/FAA
EFFORTS

The Federal Aviation Administration is sponsoring airport-specific task forces at congested and soon-
to-be-congested airports. The objective of the airport task force program is to establish a forum,
sponsored and supported by the FAA or local airport operators, in which local representatives of the
aviation community - airport management, the FAA, system users, industry groups, and airport
master planning authorities - work together to develop a plan for improving airport capacity by
identifying and evaluating options leading to better airport-use strategies and facility investments.
Each task force will prepare a report recommending a comprehensive program of capacity
improvement measures to reduce the level and cost of delay at a particular airport. The impact of
the proposed improvements can be simulated using an airport capacity model. An objective of this
program is to provide a mechanism for getting input from local representatives on improving
capacity. At sites where capacity studies have been completed, an implementation analysis of any
prior studies will serve as the point of departure for the current study.

Airport task forces investigate the application of new airspace procedures, new NAVAIDS, other
systems installation, airport development, and other prospective capacity improvements. Computer
model simulation estimates the gains from each project that is considered. An action plan
incorporates the programs deemed viable by the Task Force.

The FAA proposes to participate in Airport Capacity Enhancement Task Forces at 40 to 50 of the
United States’ busiest airports. It is the FAA’s intent that the Task Forces become quasi-permanent
bodies which develop capacity enhancement action plans over a six-to-nine month period and hold
periodicimplementation review meetings; this entire process is to be repeated on a multi-year cycle.
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1.1.1 AIRPORT CAPACITY ENHANCEMENT TASK FORCES

NEAR TERM MID TERM FAR TERM
8586 [s7[8s[a9]s0 91 [92]03[ea]os| , , 1996;2005 | | 20062015 , .

R&D
O—O Atlanta Study
o0 JFK and LGA

O—0O San Francisco Study
O Baitimore/Washington Study
O—0 Miami Study
O—O St. Louis Study
O—0 Detroit Study
O—0 Philadelphia Study
O—O Boston Study
o—o Memphis Study
C— O LosAngeles Study
O—0O Sixto Eight Additional starts in FY87-88
O—0O Eightto Teln Additional starts in FY88-89
O—O Eight to Ten Additional starts in FY88-89
O—O Eightto Ten Additional startsin FY89-30

O—O Eight to Ten Additional starts in FY30-91
Implementation Review Meetings

o—
Revise Action Plans

O

SCHEDULED IMPLEMENTATION: ONGOING
CAPACITY IMPROVEMENT POTENTIAL: HIGH TO MEDIUM

REFERENCES: N/A
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1.1.2 IFRAPPROACHES TO CONVERGING RUNWAYS

AIRPORT CAPACITY INCREASE CAPACITY BY ENABLING CONVERGING APPROACHES

IMPROVEMENT IMPACT: THAT DO NOT RELY ON VISUAL SEPARATION TECHNIQUES AND
CAN BE USED DURING PERIODS OF LOWER CEILINGS AND
VISIBILITY.

Simultaneous instrument approaches to converging runways have been practical during VFR
weather conditions at many airports for many years. A few locations conduct these approaches in
IFR weather, but only through the application of visual separation. To increase IFR capacity, criteria
are needed to define procedures that will permit these operations with lower weather minimums,
and that do not rely on visual separation techniques.

The goal of this program is to increase the applicability of converging runway procedures. If
successful, converging approach operations may be implemented at an additional 74 airports within
our system. This will significantly improve capacity at these airports during IFR weather conditions.
Suggested procedures have been developed and are being reviewed by the appropriate FAA offices
and industry groups prior to implementation. Assuming favorable comments to the Notice of
Proposed Rulemaking regarding one of the procedures, implementation is scheduled for 1986.

Continuing research under this program will investigate methods for permitting converging
approaches during periods of lower ceilings and visibility. This will involve an investigation of the use
of advanced cockpit avionics, improved surveillance sensors, and electronic means for navigating
during missed approaches.

1.1.2 IFR APPROACHES TO CONVERGING RUNWAYS

NEAR TERM MID TERM FAR TERM
8586 |87 8889 [90] 91 |92 93]94]9s]| ,  1996-2005 .|, 2006-2015
R&D
—— O~ --- O Research and Development
$t.&G.
o -1 Implementation of lower minimums
1986 1991

SCHEDULED IMPLEMENTATION: SHORT-TERM
CAPACITY IMPROVEMENT POTENTIAL: HIGH

REFERENCE: RE&D 3.17, Airport Capacity Improvements.
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1.1.3  SEPARATE SHORT RUNWAYS

AIRPORT CAPACITY INCREASE IFR CAPACITY BY PERMITTING MORE EFFICIENT USE OF
IMPROVEMENT IMPACT: ALL RUNWAYS THROUGH THE SEGREGATION OF NON-AIR CARRIER
TRAFFIC ONTO SEPARATE SHORT RUNWAYS.

The goal of this project is to develop IFR procedures that will allow independent streams of aircraft
to land on separate short runways. The segregation of general aviation, commuter, and air taxi
aircraft onto separate short runways (runways that have a length of between 4,000 and 6,000 feet)
can yield capacity increases because the required longitudinal spacing between aircraft making
approaches to each runway is more uniform, and because it reduces the need for large wake vortex
separations. The simultaneous use of short runways currently is limited to VFR operations during
daylight hours, resulting in a significant loss of potential IFR capacity.

A separate short runway may or may not be parallel with the main arrival runway. If the separate
short runway converges with the main arrival runway, the use of separate short runways during IFR
depends on the general acceptance of IFR converging approaches. If the separate short runway is
parallel to the main runway and separated from it by less than 2,500 feet, the problem of hazardous
wake vortices must be resolved. For the case in which the separate short runway is a closely-spaced
parallel runway, wake vortex avoidance procedures may be possible through the use of the higher
glide slopes that are possible with the microwave landing system. If there are more than 2,500 feet
between a main arrival runway and a separate short runway, then independent or dependent
parallel operations may be used.

1.1.3 SEPARATE SHORT RUNWAYS

NEAR TERM MID TERM FAR TERM
85868788 |89]90[91[92]93]oa 05| ,  1996;2005 | A 2006:2015
F&E
A— ,:‘1987 A Implementation

SCHEDULED IMPLEMENTATION: SHORT-TERM
CAPACITY IMPROVEMENT POTENTIAL: HIGH

REFERENCE: RE&D 3.17, Airport Capacity Improvements.



1.1.4 TRIPLE APPROACHES

AIRPORT CAPACITY INCREASE CAPACITY BY ENABLING TRIPLE ARRIVAL STREAMS
IMPROVEMENT IMPACT: UNDER IFR CONDITIONS.

Triple approaches currently are used at some airports when visibility conditions are at least three
miles. The goal of this project is to develop IFR procedures that will permit triple arrival streams
during periods of reduced visibility. The effort will involve an investigation of appropriate
surveillance and navigation systems that will ensure separation during the approach and missed
approach phases of flight. This program depends, in part, on the proposed reduction of the
minimum separation requirements between independent parallel runways from 4,300 feet to 3,000
feet, and on the acceptance of IFR approaches to converging runways.

The principal benefit from triple approaches will be with the use of separate short runways. This will
permit separate access to major airports which currently have dual main runways. In addition,
airport planners require information on the minimum allowable runway spacings so that future
airports can take advantage of these procedures.

1.1.4 TRIPLE APPROACHES

NEAR TERM MID TERM FAR TERM
o5 [as &7 [aa 9 [s0 [ 31 [s2[oaou o] , , 1996:2005 |  3006:0015 .
R&D
o— 1 e e O Research and Development

SCHEDULED IMPLEMENTATION: SHORT-TERM
CAPACITY IMPROVEMENT POTENTIAL: HIGH

REFERENCE: RE&D 3.17, Airport Capacity Improvements.
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115 SIMULTANEOUS OPERATIONS ON INTERSECTING WET RUNWAYS

AIRPORT CAPACITY INCREASE CAPACITY BY ALLOWING SIMULTANEOUS OPERATIONS
IMPROVEMENT IMPACT: THAT ARE NOT CURRENTLY PERMISSIBLE.

The goal is to develop specific operating criteria that enable simultaneous operations on intersecting
wet runways. Simultaneous arrival procedures on intersecting runways have been used for many
years. The Air Traffic Service has determined that there is n