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AIRPORT COOPERATIVE RESEARCH PROGRAM

Airports are vital national resources. They serve a key role in trans-
portation of people and goods and in regional, national, and inter-
national commerce. They are where the nation’s aviation system
connects with other modes of transportation and where federal respon-
sibility for managing and regulating air traffic operations intersects
with the role of state and local governments that own and operate most
airports. Research is necessary to solve common operating problems,
to adapt appropriate new technologies from other industries, and to
introduce innovations into the airport industry. The Airport Coopera-
tive Research Program (ACRP) serves as one of the principal means by
which the airport industry can develop innovative near-term solutions
to meet demands placed on it.

The need for ACRP was identified in TRB Special Report 272: Airport
Research Needs: Cooperative Solutions in 2003, based on a study spon-
sored by the Federal Aviation Administration (FAA). The ACRP carries
out applied research on problems that are shared by airport operating
agencies and are not being adequately addressed by existing federal
research programs. It is modeled after the successful National Coopera-
tive Highway Research Program and Transit Cooperative Research Pro-
gram. The ACRP undertakes research and other technical activities in a
variety of airport subject areas, including design, construction, mainte-
nance, operations, safety, security, policy, planning, human resources,
and administration. The ACRP provides a forum where airport opera-
tors can cooperatively address common operational problems.

The ACRP was authorized in December 2003 as part of the Vision
100-Century of Aviation Reauthorization Act. The primary partici-
pants in the ACRP are (1) an independent governing board, the ACRP
Oversight Committee (AOC), appointed by the Secretary of the U.S.
Department of Transportation with representation from airport oper-
ating agencies, other stakeholders, and relevant industry organizations
such as the Airports Council International-North America (ACI-NA),
the American Association of Airport Executives (AAAE), the National
Association of State Aviation Officials (NASAO), and the Air Transport
Association (ATA) as vital links to the airport community; (2) the TRB
as program manager and secretariat for the governing board; and
(3) the FAA as program sponsor. In October 2005, the FAA executed a
contract with the National Academies formally initiating the program.

The ACRP benefits from the cooperation and participation of airport
professionals, air carriers, shippers, state and local government officials,
equipment and service suppliers, other airport users, and research orga-
nizations. Each of these participants has different interests and respon-
sibilities, and each is an integral part of this cooperative research effort.

Research problem statements for the ACRP are solicited periodically
but may be submitted to the TRB by anyone at any time. It is the
responsibility of the AOC to formulate the research program by iden-
tifying the highest priority projects and defining funding levels and
expected products.

Once selected, each ACRP project is assigned to an expert panel,
appointed by the TRB. Panels include experienced practitioners and
research specialists; heavy emphasis is placed on including airport pro-
fessionals, the intended users of the research products. The panels pre-
pare project statements (requests for proposals), select contractors, and
provide technical guidance and counsel throughout the life of the
project. The process for developing research problem statements and
selecting research agencies has been used by TRB in managing cooper-
ative research programs since 1962. As in other TRB activities, ACRP
project panels serve voluntarily without compensation.

Primary emphasis is placed on disseminating ACRP results to the
intended end-users of the research: airport operating agencies, service
providers, and suppliers. The ACRP produces a series of research
reports for use by airport operators, local agencies, the FAA, and other
interested parties, and industry associations may arrange for work-
shops, training aids, field visits, and other activities to ensure that
results are implemented by airport-industry practitioners.
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FOREWORD

By Theresia H. Schatz
Staff Officer
Transportation Research Board

ACRP Report 17: Airports and the Newest Generation of General Aviation Aircraft is published
as a 2-volume set. Volume 1 provides a Forecast of anticipated fleet activity associated with
the newest generation of General Aviation (GA) aircraft over a 5- and 10-year outlook. Vol-
ume 2 offers a Guidebook in a user-friendly format that helps airport operators assess the
practical requirements and innovative approaches that may be needed to accommodate
these new aircraft.

This Volume 2 Guidebook will be of interest to airport operators currently serving GA air-
craft, as well as those considering the potential effect of incorporating commercial service that
may be provided by Very Light Jets (VLJs) and other advanced small GA aircraft at their air-
ports. This Guidebook can be used to assess both the practical requirements and the innova-
tive options for accommodating these new types of GA aircraft and provides detailed informa-
tion for assessing whether airports of various types can currently accommodate advanced new
generation aircraft. Airport planners can use this guidebook as a basis for upgrading existing
and creating new airport facilities, along with the required services needed. Service providers
and industry stakeholders focused on GA activity can use this Guidebook in seeking new busi-
ness opportunities in the foreseeable future.

Some forecasts predict that an increasing number of new, smaller GA aircraft will take to
the skies in the near future. These forecasts suggest that some airports will see an increase
in traffic and greater demand for GA infrastructure, facilities, and services. However,
according to some aviation industry experts, many of these forecasts appear overly opti-
mistic. Airport operators are concerned that the forecasts do not adequately address airport
considerations. The fundamental questions for airports are, how much will traffic increase
from these aircraft; which airports will experience the traffic increase; and what infrastruc-
ture, facilities, and services will be needed.

If there is a large increase in aircraft activity as a result of these new aircraft, already busy
GA airports will be further congested, and the smallest GA airports may not be prepared to
handle this potential increase in activity. Consequently, airports need to know what level of
aircraft activity they can expect and what infrastructure, facilities, and services are needed
to accommodate the newest generation of GA aircraft adequately. They need information
on the likelihood of GA aircraft activity increases at airports by category of airport and geo-
graphical location. Moreover, no single resource document summarizes what can and
should be done to prepare airport infrastructure, facilities, and services to accommodate the
increased activity while maintaining productivity.

Under ACRP Project 10-04, a research team led by GRA, Inc., conducted the research
with the objectives to (1) forecast GA aircraft activity by category of airport and geograph-
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ical location due to the introduction of the newest generation of GA aircraft and (2) develop
a user-friendly guidebook that will help airport operators to (a) estimate the level of activ-
ity from these aircraft at their particular airport; (b) assess the effect of these aircraft on their
particular airport’s infrastructure, facilities, and services; (c¢) accommodate existing and
anticipated demand for facilities and services from these aircraft; and (d) attract new busi-
ness from the newest generation of GA aircraft. For the purposes of this project, the newest
generation of GA aircraft refers to small-sized (12,500 lbs or less) aircraft with high-technology
“all glass” digital cockpits, including light jets, VLJs, and new advanced-technology piston
and turbo-prop aircraft.

The need for this research began in 200607, when the “hype” surrounding VL]Js reached
a crescendo. With a significant downshift in the global economy in 2008-2009, the reduced
demand has affected the aviation industry as a whole, particularly the GA market. Nonethe-
less, this Forecast and the Guidebook will help airport operators and planners prepare for
the next wave of change. An increase in demand for this newest generation of GA aircraft
and its effect on airports; the associated facilities; and information related to best plan for
future growth, expansion, and potential new opportunities are likely to be needed.
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CHAPTER 1

Introduction

1.1 Background

The newest generation of general aviation (GA) aircraft ranges from piston aircraft with glass
cockpits and/or made with composite materials to light jets. Within this range of new aircraft, Very
Light Jets (VL]s) have generally garnered the most media attention. The advent of VLJs, generally
defined as advanced technology jet airplanes weighing less than 10,000 pounds that seat three
to six passengers, has been accompanied by very optimistic forecasts and interest in using these Eclipse 500 VLJ cockpit

aircraft in business models that offer new transportation options to travelers. Source: www.FlightGlobal.com
Robert.Hancock @FlightGlobal.com

The new generation of GA aircraft generally refers to advanced technologies in three areas—
avionics, airframes, and engines. Virtually all include advanced avionics highlighted by glass cock-
pits with primary electronic instrument displays rather than mechanical gauges. VL]Js are a subset
of these aircraft that also make use of newly designed very small jet engines. Some incorporate con-
ventional aluminum airframes, while others use carbon fiber and advanced composite materials.

This guidebook brackets the VL] segment by including guidance and information that will be
relevant for new generation piston aircraft such as the Cirrus SR-22 and the Cessna/Columbia 400,

turboprop models such as the Pilatus PC-12 NG and Eads Socata TBM 850, and light jets that weigh c(;grl;ss"t]is;?;'lll;;]e
1 1]
up to 12,500 pounds such as the Cessna CJ2+ and the Hawker Beechcraft Premier 1A. Source: wvfw_wikipedia.com

VLJs are noted for the ability to take off and land on runways of 2,500 feet to 3,500 feet, varying
with the model. The short runway capability could expand opportunities for additional GA air-
ports to accommodate small jet aircraft, but could also result in specific jet-related issues such as
noise and jet fuel availability. This guidebook is designed to help airport operators in serving this
new generation of GA aircraft. The overall guidebook is designed to be especially useful to airport
operators having limited GA jet operations. The guidance addressing service amenities is designed

to help those operators looking to expand existing business aviation opportunities. Williams FJ44 engine
Source: www.sijet.com (Trey
Thomas)

Notes on Terminology

Airport operator is used throughout this publication because this guidebook focuses
primarily on assisting those responsible for the actual operation of airports. Operators
may or may not be the same entities as airport sponsors and/or the actual owners, who
may have actual decisionmaking authority when it comes to addressing issues related
to airport improvements, investments, or other actions identified in this guidebook.

New generation aircraft and new generation GA aircraft are used throughout this
guidebook to refer to the small GA aircraft that are the main focus of the report.

Copyright National Academy of Sciences. All rights reserved.
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2 Airports and the Newest Generation of General Aviation Aircraft

1.2 General Aviation Overview

Although specific airplanes are typically described as general aviation (GA) aircraft, general avi-
ation actually refers to how an airplane is used and who operates it. In broad terms, there are three
basic user categories—air carriers (as defined by the FAA), the military, and general aviation. GA
essentially refers to all types of aviation not covered by air carriers or the military. General aviation
operations in the United States are conducted under two basic sets of regulations:

¢ Federal Aviation Regulations (FAR) Part 91—General Operating and Flight Rules
e FAR Part 135—Operating Requirements: Commuter and On-Demand Operations

FAR Part 91 are the regulations used to govern private (not-for-hire) operations, although some
of the private operators voluntarily apply FAR Part 135 standards to increase the margin of safety.
Fractional ownership operations are conducted under either a special subsection of FAR Part 91
(Subpart K) or FAR Part 135. Charter and air taxi operations are conducted under Part 135.

Anyone involved in general aviation in the United States is aware of the many reasons that the
industry has been successful. First and foremost, GA provides various benefits and advantages for
its users. GA aircraft are used for many different purposes, as indicated in Figure 1-1.

Although new generation aircraft can and certainly will be used in all of these categories, the pri-
mary focus for most of the major VL] aircraft programs—including the three that have reached
certification status (i.e., Eclipse 500, Cessna Citation Mustang, and Embraer Phenom 100)—has
been on business, corporate, and commercial air taxi use. Business use is distinguished from cor-
porate use in that the latter refers to flying with a paid flight crew, whereas the former does not.
Fractional ownership use therefore falls under the corporate category. But at least two development
programs—the Cirrus Vision SF50 and Diamond D-Jet—are single-engine designs focused pri-
marily on the personal flying market. Existing new generation piston and turboprop aircraft are

Other_ part 135 Air Medical
4.7% 1.5%

Air Medical Air Tours
0.4% 1.8%

Sightseeing
0.6%

Other Work
0.5%

External Load
0.5%

Aerial Other
1.3%

Air Taxi
11.2%

Personal
31.2%

Aerial Observation
4.9%

Aerial Application
5.1%

Business

Instructional 11.1%

13.7%

Corporate
11.5%

Source: FAA, 2007 General Aviation and Part 135 Activity (GA) Survey.

Figure 1-1. Categories of GA flying.

Copyright National Academy of Sciences. All rights reserved.
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already large components in personal use flying. Where appropriate, the guidebook
will also address how personal use of new generation small aircraft may affect airports.

The FAA refers to FAR Part 135 on-demand (i.e., non-scheduled) passenger oper-
ations as air taxi, which traditionally describes air charter services where companies
essentially rent exclusive use of an entire aircraft. But the development of new gener-
ation aircraft has led to new business models that redefine air taxi to mean something
less expensive (and less exclusive) than traditional charter; this will be discussed later.

Business, corporate, and commercial air taxi make up about 34% of total GA fly-
ing. Although the GA Survey referenced in Figure 1-1 provides only limited data on
types of use by aircraft type, business, corporate, and commercial air taxi flying will
represent a major share of the new generation of aircraft, particularly VL]Js. All three
of these categories reflect a business purpose for GA, and companies of all types make
productive use of GA aircraft.

The sources of the time-related benefits of GA versus other available modes of travel
are clear when the components are broken down as shown in Figure 1-2. Surface travel,
in particular, may be a viable alternative only up to about 200 to 300 miles for a typical
business trip. Much beyond that, the time becomes excessive, typically requiring extra
overnight stays, and the personal wear-and-tear associated with taking a very long-
distance business trip via automobile easily outweighs any out-of-pocket cost savings.

The commercial air mode is a viable alternative to GA over longer distances, but
trends in commercial airline service over the past decade have diminished its viabil-

¥

¥y ¥ ¥¥ ¥

Introduction

Businesses Use GA to

Save time versus the use
of commercial air or
surface transportation
Provide efficient access

to and from small
communities

Avoid congestion and
security lines at large hub
airports

Reach multiple locations
in a single day

Avoid dead time in-transit
Improve employee
productivity

Enhance security and
convenience

Increase comfort and ease
of travel

ity for many business users. Industry consolidation, major changes in security procedures since
9/11, and more rational fleet and schedule planning centered on major hub airports have all con-
tributed to both a real and perceived decline in the quality of service, especially for businesses (and

their customers) not located within short driving distances of a major airport.

Drive

Fly Commercial
(assumes nonstop flight
available)

Fly GA

0.00

5.00

6.00

O 1 Drive Time to Interstate or Airport @2 Interstate Drive Time
O4 Flight Time

@5 Terminal Egress Time

06 Drive Time to Final Dest

m 3 Terminal Access/Wait Time

Source: GRA, Inc. estimates.

Figure 1-2. Typical 250-mile trip between outlying regional markets.

Copyright National Academy of Sciences. All rights reserved.
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4  Airports and the Newest Generation of General Aviation Aircraft

Small US Commercial Service Airports
(< 0.05% of Total Boardings)

120

1004 - - -4 b

804 - - -4 o

O Small Airports - Prop
@ Small Airports - RJ
m Small Airports - Std Jet

Departures (thousands)

Dec 2000 Dec 2008

Note: “Std Jet” refers to narrowbody or widebody jets that are larger than RJs.
Sources: http://www.faa.gov/airports_airtraffic/airports/planning_capacity/passenger_
allcargo_stats/passenger/ and GRA, Inc. analysis of Official Airline Guide data,

Dec 2000 and Dec 2008.

Figure 1-3. Changes in scheduled service at small airports.

The overall number of scheduled flights in the United States has declined by 17% since 2000.
The pattern of service has also changed, with commercial carriers dramatically cutting flights to
and from smaller airports. Among all airports identified by the FAA as commercial service facil-
ities, service to the two smallest categories (about 400 airports designated as primary non-hub
and non-primary) has declined by 38%. Nearly 130 of these airports actually had no scheduled
service by December 2008. The decline in service to small airports has been part of the commer-
cial airlines’ decisions to reduce or eliminate service by pistons or turboprops and replace that
service with regional jet (R]) service (small narrowbody jets with less than 90 seats). The shift to
RJ service has been much more dramatic at larger airports. The shifts in service can be seen in
Figures 1-3 and 1-4.

1,000
—_
[72]
T 800 +
c
©
(2]
3 600
_8 1 o Large Airports - Prop
E=4 @ Large Airports - RJ
m .
O 400 m Large Airports - Std Jet
=
t
a
o 200
o
0 4

Dec 2000 Dec 2008
Note: “Std Jet” refers to narrowbody or widebody jets that are larger than RJs.
Sources: http://www.faa.gov/airports_airtraffic/airports/planning_capacity/passenger
_allcargo_stats/passenger/ and GRA, Inc. analysis of Official Airline Guide data,
Dec 2000 and Dec 2008.

Figure 1-4. Changes in scheduled service at large airports.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/14300

Of course business users must weigh the time-related benefits
of GA against the costs. Traditionally, the actual out-of-pocket
costs of traveling via GA versus other available alternatives have
been significant. For private business or corporate flying, the
decision often is determined internally based on the business’
requirements or the company’s flight department assessments
and availability.

For Part 135 commercial non-scheduled flying, the combina-
tion of the decline in scheduled service to small airports along
with the development of new generation small GA aircraft has
been a primary impetus in the development of new business
models that may provide less-expensive GA flying options than
traditional charter operations. These business models have taken
various forms.

Recently several air taxi operators have attempted to institute
some variation of air taxi on-demand or per-seat on-demand
services. The most noted of these was DayJet, based in Delray
Beach, FL. Day]Jet offered per-seat on-demand pricing in the
southeastern United States for service on its fleet of Eclipse 500
VL] aircraft. The company began operations in September 2007,
but ceased all operations and filed for bankruptcy a year later. A
more successful story is SATSair, which offers service through-
out the Southeastern United States and operates a fleet of new
generation Cirrus SR22 piston aircraft; they have operated as an
air taxi on-demand service that charges a flat hourly rate with no
repositioning or waiting fees.

Other current air taxi operators include ImagineAir (based in
Georgia, flying Cirrus SR-22s), LinearAir (based in Massachusetts,
flying both Eclipse 500 VLJs and Cessna Grand Caravan turbo-
props), and North American Jet Charter (based in Chicago, flying
Eclipse 500 VLJs). Other planned startups include Miwok Airways
and JetSuite, both based in southern California. Each of these com-
panies use (or plan to use) different business strategies that prom-
ise lower prices than can be offered by traditional charter, and all
intend to rely on lower cost, more fuel-efficient new generation
aircraft.

Although the recent severe downturn in the economy signifi-
cantly affected GA flying in general, and on-demand flying in par-
ticular, it is still prudent for airport operators to begin thinking

Introduction

Different Forms of Non-Scheduled
On-Demand Services under Part 135

Traditional Air Charter—Exclusive rental of
an entire aircraft for a fixed hourly rate that
covers the cost of the aircraft, including pilot
salaries and fuel. Additional costs can include
taxes, repositioning fees, and overnight/
waiting fees. Even if a return trip is not needed,
a charge for the cost of repositioning the air-
craft to its home (or other) location is likely.
There may also be a daily minimum charge.

Air Taxi On-Demand—Rental of an entire air-
craft for a fixed hourly rate, but without charges
for repositioning or overnight/waiting times; all
costs are built into the hourly rate. If there is a
return trip, it may be on a different aircraft (or
even provided by a different company). This
type of service may only be available between
certain (specified) airports.

Per-Seat On-Demand—Similar to buying a ticket
for an individual seat from a commercial airline,
but there is no fixed flight schedule. The price
may depend on the number of other passengers
actually on-board the flight, or it could be pre-
determined based on the average number of
passengers the operator expects. There may also
be other pricing structure variations, such as
offering a lower pre-determined price if the pas-
senger is willing to travel any time within some
pre-defined time window. This type of service
would only make sense in markets that have a
sufficient volume of traffic.

Source: Adapted from Burton, Roger L. “Air Taxi-Air
Charter—What's the Difference in Pricing?”
EzineArticles.com. http://ezinearticles.com/?
Air-Taxi-Air-Charter—-Whats-the-Difference-in-
Pricing?&id=859210

about how new generation GA aircraft and new air taxi business models may affect facilities.
Existing facilities and the attractiveness of the surrounding community can greatly influence what
may be required to accommodate and/or attract these aircraft. In the short term the effect of new
air taxi business models may be limited; however, the underlying fundamentals have not changed
significantly and, once the economy turns around, some of these on-demand ventures probably
will expand and become successful. With that perspective, airport operators need to investigate
what the specific types of new generation aircraft are and how they might be accommodated

and/or attracted.

5
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Key Questions

Can my airport accommodate VLJs and
other new generation aircraft?

Can my airport provide services needed by
air taxi operators?

What is involved in obtaining an instru-
ment approach procedure?

What other airfield and landside factors
do | need to consider?

How can | encourage VLJ and other new
generation aircraft activity at my airport?
What can | realistically expect in terms of
increased activity?

What funding options are available to
help develop my airport in order to
attract VLIJs?

1.3 Purpose

For airports already accommodating a significant
level of GA activity by business jets, the introduction of
new generation models may not significantly affect the
need for improved or upgraded facilities. For facilities
in this category, actions are likely to focus more on the
level of customer service. But for those airport opera-
tors with limited or no actual experience in accommo-
dating VLJs and other new generation GA aircraft,
more basic issues must be addressed.

ACRP Project 10-04, “Airports and the Newest Gene-
ration of General Aviation Aircraft,” strives to address
these and other related questions through the prepara-
tion of 5- and 10-year activity forecasts and publication
of this guidebook to help airport operators and com-
munity leaders. This is a quickly evolving and ever-
changing industry. These new generation aircraft will
continue to evolve; some of the VLJs and other aircraft
described in Chapter 2 are still in development. The

long-term answer to how successful these aircraft will be will depend on many technological, eco-
nomic, and business factors that will play out over many years.

1.4 Use of Guidebook

This guidebook is a tool to

Enable airport operators and community leaders to better understand the aircraft fleet within
the new generation of GA aircraft,

Summarize the ACRP forecast of the VL] fleet and potential new operations,

Evaluate an airport’s attractiveness for VL]s and other new generation aircraft, and

Identify measures that may increase an airport operator’s ability to accommodate these aircraft.

The rest of this guidebook consists of six chapters, a glossary, and an appendix. Each is

described below:

e Chapter 2 describes the aircraft considered during this study. Some of the aircraft are in pro-

duction; many are still in development. There is also a discussion of how these new aircraft
compare with other existing aircraft designs.

Chapter 3: provides guidance on questions to ask and where to get information when assessing
the potential for new generation aircraft activity at an airport. This chapter also summarizes
(1) the fleet forecasts prepared in ACRP 10-04 for new generation aircraft and (2) the opera-
tional activity associated with projected growth in the commercial air taxi fleet, with potential
new operations distributed to candidate airports. Chapter 3 is designed to help airport opera-
tors to undertake their own analysis of market potential for their airports and make use of the
ACRP forecast information. A Helpful References and Resources section is included at the end
of Chapter 3 to identify additional resources an airport operator may wish to consult.

Chapter 4 discusses the Airport Evaluation Tool. This self-evaluation tool is intended to
identify those airport facilities and services that are ready to serve new generation GA air-
craft, and those areas in which additional investment may be needed to accommodate or
better accommodate these aircraft.
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Chapter 5 provides extensive guidance on airport facilities and services needed to serve new gen-
eration GA aircraft and users. This chapter focuses on five topics: airfield, instrument approach,
ground access, ground handling services, and landside development. Although readers of this
guidebook are encouraged to read all the contents, to increase efficiency of use, the results of the
Airport Evaluation Tool in Chapter 4 are used to direct readers to appropriate sections of
Chapter 5. A Helpful References and Resources section is included at the end of Chapter 5 to
identify additional resources an airport operator may wish to consult.

Chapter 6 provides guidance to help airport operators with community outreach, including
information on reaching the target audience, preparing the message, selecting media to use, and
the timing of communications. A Helpful References and Resources section is included at the
end of Chapter 6 to identify additional resources an airport operator may wish to consult.
Chapter 7 discusses funding options for facility improvements and service improvements. A
Helpful References and Resources section is included at the end of Chapter 7 to identify addi-
tional resources an airport operator may wish to consult.

The Glossary and List of Abbreviations, Acronyms, and Initialisms lists terms used in this doc-
ument, many of which are unique to aviation.

Appendix A provides information on projected air taxi operations

Introduction

7


http://www.nap.edu/14300

Airports and the Newest Generation of General Aviation Aircraft, Volume 2: Guidebook

CHAPTER 2

VLJs Currently in Production

Cessna Citation Mustang
Source: Wikimedia Commons
Juergen Lehle (albspotter.org),
2007

Embraer Phenom 100
Source: www.embraer.com

Other New Generation
GA Aircraft

EADS Socata TBM-850 turboprop
Source: Wikimedia Commons
David Monniaux, 2007

Cessna/Columbia 400 piston
Source: Wikimedia Commons
David Monniaux, 2007

The New Generation of GA Aircraft

2.1 VLJ Aircraft Programs

New generation GA aircraft can be pistons, turboprops, or jets, although most attention has
focused on the VL] category. VL]Js are generally defined as advanced technology jet airplanes weigh-
ing less than 10,000 pounds that seat three to six passengers. These aircraft typically have cruise
speeds of 300+ knots and a nominal range of 1,100 to 1,400 miles. For many airport operators, one
of the most exciting benefits of VL]Js is their short-field capability, which could open a new class of
general aviation airports to jet operations.

In addition to VLJs, there are other new generation aircraft with piston or turboprop engines
that have either glass cockpits or are made using composite materials, or both. Although these air-
craft also bring new capabilities to the market and offer substantial improvements for existing
classes of aircraft, VLJs are a new class of aircraft, especially in terms of the types of airports a jet
can now use. Thus, this guidebook focuses primarily on providing information to airport opera-
tors on accommodating the new class of VL] aircraft, with areas noted that will also improve
accommodations for other new generation aircraft.

As discussed in Chapter 1, new VL] aircraft are anticipated to be used primarily for business
functions, such as private, corporate, and air taxi service, although some single-engine programs
target the personal market. Within the air taxi segment, VL]s have generated an interest in new
business models such as serving smaller communities through chartered air taxi or per-seat
on-demand flights.

The existing capability of airports to accommodate VL] aircraft is influenced by both the mis-
sion of the VL] aircraft anticipated to use the airport and the current level of activity by larger GA
aircraft. Table 2-1 summarizes the VL] development programs that have reached the flight testing
phase or beyond and have a reasonable probability of reaching production status. For those air-
craft not yet in production, the expected certification dates should be viewed with caution because
every one of the manufacturers is being adversely affected by the recent major downturn in the
global economy. Other VL] programs are still under development, but either have not reached the
flight testing phase (e.g., Epic Elite and Spectrum S-40 Freedom), have been suspended (e.g., Adam
A700), or whose development programs appear to be delayed (e.g., Cirrus Vision SF50 and
Spectrum S-33 Independence). VL] aircraft weigh between 5,000 and 10,000 pounds, the heavi-
est ones being the Embraer Phenom 100 and the HondaJet. Table 2-2 summarizes the exterior
dimensions and takeoff weights.

2.2 How New Generation Aircraft Compare

As noted earlier, this guidebook is intended to be relevant for all new generation aircraft, from
single-engine pistons and turboprops up through VLJs and light jets. Within the VL] segment itself,

Copyright National Academy of Sciences. All rights reserved.
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Table 2-1. Overview of VLJ aircraft development programs.

Typical Seating

Capacity
Aircraft Frame Engines (Crew/Passengers) Current Program Status
Aircraft certified in Sep 2006; 146 total
Cessna Citation deliveries thru 2008; target annual
Mustang Aluminum | Twin -- Pratt and Whitney Canada 2/4 production of 150
First test flight in April 2006; engine switch
Diamond D-Jet Carbon fiber [Single -- Williams International 1/4 in 2008; certification expected in 2009

Aircraft certified in Sep 2006; 261 total
deliveries thru 2008; company declared
bankruptcy in Nov 2008, liquidation
Eclipse 500 Aluminum [ Twin -- Pratt and Whitney Canada 2/4 announced in Feb 2009

Aircraft certified in Oct 2008; 2 total
deliveries thru 2008; target annual

Embraer Phenom 100 | Aluminum [Twin -- Pratt and Whitney Canada 2/4 production of ~90
Composite / First test flight in 2003; certification
HondaJet Aluminum |Twin -- GE Honda 2/5 expected in 2010
First test flight in July 2008; certification
PiperJet Aluminum  [Single -- Williams International 2/4 expected in 2010

Source: Manufacturer websites.

as of early 2009, only the Cessna Citation Mustang, Embraer Phenom 100, and Eclipse 500 had
reached actual production status (the company producing the Eclipse 500 was in bankruptcy liqui-
dation proceedings as of February 2009). Figures 2-1 through 2-8 show how these VL] designs com-
pare with other existing piston, turboprop, and light jet aircraft (including new generation aircraft).
For reference purposes, popular traditional aircraft (e.g., the Beechcraft Baron G58 piston, the
Cessna Grand Caravan turboprop, and the Beechcraft C90 King Air turboprop) are included as well.

Diamond D-Jet VLJ for the
personal market

Source: Wikimedia Commons
Adrian Pingstone, 2005

2.3 Runway Length

Different runway lengths are required for different aircraft and for different aircraft uses. Under
FAR Part 135, an aircraft must be fully stopped within 60% of the available runway length (80%
if the airport is an approved Destination Airport in the operator’s manual.) For both takeoffs
and landings, runway length requirements are affected by many operating conditions and
variables, including runway elevation and gradient, temperature, atmospheric pressure,
wind, surface conditions, aircraft load factor and payload.

Figure 2-1 compares the runway requirements for various small GA aircraft using the Balanced
Field Length (BFL) metric. Although this is a useful metric, the graph is meant only to allow one
to compare the relative requirements between different aircraft. The actual runway length required

Table 2-2. VLJ exterior dimensions and weight.

Maximum Take-off

Aircraft Length (ft) Wingspan (ft) Height (ft) Weight (Ibs)
Cessna Citation

Mustang 40.5 43.2 13.5 8,645
Diamond D-Jet 35.1 37.6 11.7 5,110

Eclipse 500 33.0 37.2 11.0 5,950
Embraer Phenom 100 42.0 40.3 14.2 10,472
HondaJet 417 39.9 13.2 9,200
PiperJet 33.8 44.2 15.8 #N/A

Source: Manufacturer websites.

Copyright National Academy of Sciences. All rights reserved.
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| Cirrus SR22-G2 Piston

| Cessna 400 Piston

| Beech Baron G5$ Piston :
| Cessna Grand Caravan Turboprop '

Eads Socata TBM 850 Turboprop

Beech KingAir CO0GT Turboprop

| Eclipse 500 VLJ (no data)

Cessna Citation Mustang VLJ

| Embraer Phenom: 100 VLJ

Cessna Citation CJ2+ Light Jet

| Beech Rremier IA Light Jet
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Source: Conklin & de Decker Aviation Information, Aircraft Cost Evaluator 2008 Vol. I.

Figure 2-1. Small GA aircraft balanced field length comparison.

for safe takeoffs and landings at a specific airport will depend on all of the variables mentioned
above in addition to the specific aircraft type and use.

Figure 2-1 indicates that VL]Js have short runway capabilities similar to small turboprops.
However, for all piston aircraft and for single-engine turboprop aircraft (e.g., the Cessna Grand
Caravan and the Eads Socata TBM 850), the BEL numbers in 2-1 reflect the requirements under
FAR Part 23 for aircraft weighing under 12,500 pounds; no allowance is made for engine failure or
loss of power. By contrast, the BFL numbers for the VL]Js, light jets, and twin-engine Beechcraft
King Air reflect the more stringent Part 25 requirements, so that if there is a loss of power on take-
off, the aircraft can either stop within the remaining runway length or take off on the remaining
good engine. Thus, there is a higher margin of safety associated with the Part 25 requirements.

In principle, VL] aircraft do not have to meet the FAR 25 requirements given that they weigh less
than the 12,500-pound threshold. However, both Cessna and Embraer have chosen to publish BFL
estimates under the more stringent FAR 25 specifications for their VL] aircraft. With these limita-
tions in mind, the estimates in Figure 2-1 show that these VL]s have similar short-field capabilities
relative to small GA turboprops.

2.4 Aircraft Noise

Certificated noise measurement standards for jet aircraft are based on complicated calcula-
tions that account for people’s increased annoyance with single-frequency tones. The standard
used is the Effective Perceived Noise Level (EPNL) and the amount of associated noise is mea-
sured in EPN decibels (EPNdBs). Beginning in 2006, newly certificated jet aircraft must meet the
new, more stringent Stage 4 noise limits established by FAA, which are approximately one-third
quieter than the old Stage 3 limits. As shown in Figure 2-2, the Eclipse 500 and Cessna Citation
Mustang VLJs easily meet these standards and are significantly quieter than existing light jets.
(Data were not available for the Embraer Phenom 100.)

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/14300

Airports and the Newest Generation of General Aviation Aircraft, Volume 2: Guidebook

300 +

280

260 -

240 +

Cumulative Noise (EPNdB)

220 +

200

The New Generation of GA Aircraft

Eclipse 500 VLJ Cessna Citation Beech Premier Cessna Citation
Mustang VLJ IA Light Jet CJ2+ Light Jet

Sources: Eclipse -- http://www.very-light-jet.com/news/vlj-manufacturer-news/eclipse-500-emerges-as-quietest-jet-aircraft-in-history.htmlCessna
Mustang -- http://www.aviatorservices.com/mustangreport.pdfLight Jets -- http://www .faa.gov/about/office_org/headquarters_offices/ AEP/
noise_levels/media/uscert_appendix_01_051208.xIs

Figure 2-2. VLJ noise levels vs. FAA standards for jets.

It is difficult to compare VL] noise levels with those for piston and turboprops directly because
the measurement standards are different for propeller aircraft. The measurements for pistons
and turboprops are based on the A-weighted Sound Level (dBA), which also attempts to account
for people’s sensitivity to noise at different frequencies, but is much less complicated than the
EPNAB calculation. In 2006, Eclipse Aviation published a study showing results from noise test-
ing for the Eclipse 500 using the dBA standard. The results, shown in Figures 2-3 and 2-4, indi-
cate that the Eclipse 500 is actually quieter on takeoff than other piston and turboprop aircraft,
and within the same range on approach.

These are very important findings and suggest that airport operators looking to bring VL] traf-
fic to their facilities can make strong arguments to address the concerns about jet noise that may
arise. However, these graphs are not a substitute for a more extended noise analysis that may be
used for FAR Part 150 noise compatibility planning or for FAA Order 1050 environmental
assessments and environmental impact statements. Additional guidance on airport-specific
noise planning is provided as part of the community outreach discussion in Chapter 6.

2.5 Other Attributes

As shown in Figure 2-5, the range of VLJs is similar to other small aircraft. Although the
reported ranges are similar between the different aircraft types, the range specification for
piston aircraft is less stringent than for turboprops or jets. The piston values reflect the maxi-
mum VFR range with all passenger seats occupied and a 30-minute fuel reserve. The turbine
values reflect NBAA IFR estimates with all passenger seats occupied and sufficient fuel reserve
for a 200-mile alternate.

Copyright National Academy of Sciences. All rights reserved.
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Figure 2-3. Small GA aircraft takeoff noise comparison.
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Figure 2-4. Small GA aircraft approach noise comparison.

Copyright National Academy of Sciences. All rights reserved.
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Figure 2-5. Small GA aircraft range comparison.

Figure 2-6 shows that VL] aircraft are significantly faster than small GA piston or turboprop
aircraft, although somewhat slower than larger aircraft in the light jet category.

As shown in Figures 2-7 and 2-8, fuel burn rates and useable fuel capacities for VL] aircraft
are very comparable to those of small turboprops. From the viewpoint of an airport fixed base
operator (FBO), this means that fuel sale opportunities are also likely to be similar.
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Oess'na Grand Cara\'{an Turboprop )

Eads Socata TBM 850 Tufboprop
Beech KingAir C90GT Turboprop !
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Embraer Phenom 100 VLJ

Cessna Citation CJ2+ Light Jet
Beech Premier IA Light Jet
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Cruising Speed (mph)
Source: Conklin & de Decker Aviation Information, Aircraft Cost Evaluator 2008 Vol. 1.

Figure 2-6. Small GA aircraft cruising speed comparison.

Copyright National Academy of Sciences. All rights reserved.
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Figure 2-7. Small GA aircraft fuel burn comparison.
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Figure 2-8. Small GA aircraft useable fuel capacity comparison.

Copyright National Academy of Sciences. All rights reserved.
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2.6 Summary

VLJs are small, fast, quiet aircraft with very efficient jet engines and short-field capabilities. All
of these features contribute to their attractiveness as candidates for personal, business, corpo-
rate, or air taxi operations between smaller communities and smaller GA airports. Although
other new generation aircraft offer substantial benefits over existing classes of aircraft, VLJs are
a new class of aircraft that may open new opportunities for airports that cannot accommodate
larger jet aircraft.
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CHAPTER 3

Projecting Potential Future Activity
from New Generation Aircraft

3.1 Introduction

The prospect of new generation aircraft, particularly VLJs, may seem appealing and inviting
to many small GA airport operators in the United States, particularly those who have not yet
attracted any significant jet activity. Certainly, specific airport requirements such as a long enough
runway and various other infrastructure necessities would be needed to attract such activity. Many
of these airport requirements are discussed in detail in Chapters 4 and 5.

However, the “build it and they will come” theory
cannot be used without considering other factors that

16

Key Questions to Consider Before
Assessing Airport Capabilities

Local Business Attraction—Are local businesses
in the area that would make significant use of
the airport if it could accommodate VLJs or other
new generation GA aircraft? What is the poten-
tial for new businesses to locate in the area or to
conduct business in the area?

Vacation/Leisure Attraction—Is the airport near
an important vacation or leisure destination that
would become more attractive if the airport
could accommodate new generation aircraft?

Personal Flying—What is the potential for per-
sonal GA transportation use by high-income
residents in the area?

influence how and where new generation GA aircraft
may operate. Airport operators should assess basic
questions about the potential for increased activity
before spending significant time and resources on
improving or upgrading airport facilities.

Although in many cases airport facilities are on the
list of issues that businesses may consider, such facilities
may not be as far up the list as many airport operators
may believe. Depending on the business in question,
attributes such as household income, population, edu-
cation, the quality of public schools, and the local road
network may be of equal or higher importance than the
location or capabilities of the local GA airport.

At the same time, understanding the current use of an
airport will assist in identifying needs for specific actions
to accommodate new generation aircraft. If existing
facilities already accommodate a significant number of
operations by light jets (e.g., Cessna CJ series, Hawker

Beechcraft Premier) or larger, then the airport may already be sufficiently attractive to business oper-
ations. On the other hand, if operations at the airport primarily consist of piston and/or turboprop
activity related to personal or private aviation, then the question becomes whether the lack of jet
activity is due to a lack of airport facilities or a lack of demand for access. The combination of facil-
ities, demographics, and personal and business demand are information an airport operator should
consider in order to assess how new operations (perhaps including commercial air taxi operations)
may be attracted to the area.

In many cases, airports that already have significant business aviation activity may not need to
make much additional effort to attract new generation aircraft being used for business purposes.
At airports that have facilities conducive to business aircraft but do not have business aircraft traf-
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fic, airport operators will need to analyze the demo-
graphics much more closely to determine if the area will
support business aviation.

3.2 Evaluating Potential
Demand

In evaluating how much potential demand there

Projecting Potential Future Activity from New Generation Aircraft

Recommended Steps for Evaluating
Potential Demand

Determine catchment area

e Addresses of owners of aircraft based at the
airport

¢ Origins and destinations of regular itinerant users

may be related to new generation aircraft, airport oper- 2. Identify demographics of the catchment area

ators should first understand the bounds of the air- * US census data for cities, counties, or metro-
port’s catchment area. Commercial airports use this politan statistical areas (MSAs) to assess popula-
term to describe the geographic area from which they tion, household income, education, types of
draw passengers; the term can be applied to GA air- employment, etc.

ports as well. The catchment area varies from airport 3. Inventory current local activity

17

e Keep a log of operations by aircraft type
¢ Instrument Flight Rule (IFR) plan records can
be used to inventory local and surrounding air-
ports (records most jet and some other types of
operations)
4. Use ACRP forecast to assess potential air taxi VLJ
operations

to airport and will depend on various factors, includ-
ing the number and type of airports that exist in the
surrounding region. Determining how far people drive
to use the airport is critical in understanding the
bounds of the catchment area.

Once the airport operator has established catch-

ment area boundaries, the demographics of the area 5. Assess current levels of commercial service at sur-
need to be assessed. Relevant demographics include rounding airports
population, household income, age of the popula- 6. Review existing regional or state studies of (non-

tion, average education, and type of employment
(e.g., manufacturing, technical, and professional).
Information also should be gathered on current activ-
ity at the local airport and at any surrounding air-
ports in the catchment area.

commuter) automobile traffic

If the focus is primarily on the potential for business-
related activity, then a relationship with the local
Chamber of Commerce or a local/regional planning
commission can be important. In many cases, the

Key Questions for Understanding the Local
Business Environment

> Are any local businesses in the aviation

local Chamber of Commerce or the economic devel- industry?
opment branch of local government will have valu- = How many and which local businesses own
able information about the business community. aircraft?

¥

How many businesses already have aircraft

based at the airport?

What are the travel budgets for local

businesses?

For businesses that already have based

aircraft at the airport, how many have or

might consider upgrading from a propeller

driven aircraft to a VLJ?

> For businesses that have travel budgets
and do not have an aircraft, how many
have or might consider acquiring a VLJ?

¥ How many businesses have customers or

employees from other offices that arrive

via aviation?

In some cases, an airport operator may need to create
or commission a travel survey or questionnaire that can
be used to obtain some of this information. A small
investment in a questionnaire may well be surpassed
by the amount of valuable information that can be
obtained.

¥ ¥

3.3 ACRP Forecasts for
New Generation Aircraft

A goal of the ACRP 10-04 project was to produce
5- and 10-year fleet forecasts for new generation small
GA aircraft. This section summarizes these forecasts,
focusing primarily on the commercial air taxi forecasts
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prepared specifically for VL]s. These forecasts may be of interest to airport operators, at least to
provide an initial estimate of the scale of operations that may be expected from new generation
aircraft.

The forecasts identified two potential market segments for new generation aircraft: traditional
GA use and commercial air taxi use. Traditional GA use includes personal, business, corporate, and
other non-air taxi uses. There is also some indication that VLJs may be a viable option in the frac-
tional ownership market, given that some smaller fractional operators have indicated plans to
include VL]Js as an option in their fractional ownership programs. The commercial air taxi seg-
ment includes traditional charter use and on-demand air taxi and per-seat on-demand services.
The two segments were analyzed separately with different techniques; the traditional GA model
forecasted fleet sales directly, while the air taxi model was estimated using passenger trips as the
basis for the analysis which was then translated into fleet requirements using load factor and
equipment utilization factors.

For the traditional GA analysis, the forecasting assumed that GA use of new generation aircraft
would come primarily from the replacement of existing aircraft (including high-end pistons,
turboprops, and light jets) already in the fleet. Ultimately, a significant VL] fleet may be used for
traditional GA purposes, and growth in overall airport operations due to these new aircraft is not
expected to vary much from historical averages observed over the past several years.

On the other hand, if the commercial air taxi market develops into a significant segment,
that may have a much greater effect on GA airport operations given that much of the activ-
ity may represent new small aircraft activity (potentially displacing commercial air service
and automobile trips). Consequently, an offshoot of the fleet projections for the air taxi mar-
ket is a set of flight activity (operations) estimates broken out at the individual airport level.
Candidate airports for the air taxi forecast were limited to public use airports in the lower
48 states with at least one 3,000-foot lighted runway and jet fuel available. Airports designated
as Medium or Large hubs by the FAA were excluded based on observed and intended usage
patterns of current and prospective air taxi operators. This yielded 1,842 candidate airports
for potential air taxi services.

The airport-specific activity projections from the air taxi forecast are provided as Appendix A
to the guidebook. Operators of airports included in the analysis are encouraged to access and
review the forecasts.

A complete description of the forecast process and results is contained in a separate forecast
document prepared in 2008. Relying on the same basic approach discussed above to assess poten-
tial demand, the air taxi forecast relied on detailed estimates of catchment areas and demographic
data across the entire United States. The baseline year for the forecast was 2007, resulting in fleet
forecasts for the years 2012 and 2017.

3.3.1 Forecast Results 10 Years Out

The forecast for the traditional GA segment projects that approximately 1,650 VL]s may be sold
for use in the United States by 2012; by 2017, this total is projected to increase to around 3,500. The
more speculative air taxi forecast projects 751 VL]s by 2012 and an increase in excess of 400 new
low-cost piston aircraft that may be used for air taxi services. By 2017, the cumulative air taxi VL]
fleet may total more than 1,300, with about half that number added to the air taxi piston fleet.
Figure 3-1 summarizes the cumulative fleet additions projected by 2017.

The projected VL] cumulative total of about 4,800 aircraft over 10 years is somewhat lower than
most other forecasts recently published, but this is not surprising given the recent downturn in the
economy and some negative developments affecting participants in the industry during 2008. It is
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Projected 10-Year US Fleet Additions of Small GA Aircraft from 2007

30,000

25,000 ~

20,000 ~

15,000 -

10,000 ~

5,000 -

0 4

Air Taxi Use Other GA Uses

OVLJs 1,305 3,547

m Other (Pistons, Props, Light 663 21,632
Jets)

Figure 3-1. ACRP fleet forecast additions.

still anticipated, however, that the VL] market will continue to grow, albeit somewhat more slowly
than the optimistic projections forecasted by others.

The actual air taxi fleet projection levels depend heavily on basic assumptions, the most
prominent of which are as follows:

¢ Definitions of the relevant universe for the automobile and commercial air travel markets;

e “Full price of travel” estimates of the various modes, which depend on (among other things)
uncertain estimates of the unit costs of providing traditional charter services, wait and/or delay
times associated with commercial air travel, and road congestion associated with automobile
travel

e Actual availability of new per-seat on-demand VL] services and/or low-cost piston services; and

e Perceived similarities or differences between new services and traditional charter services.

Using different assumptions for any of these factors could affect the estimated results significantly.

The overall level of activity at small airports is not likely to be affected much by VLJs pur-
chased for traditional GA use because the main effect is anticipated to be displacement of sales
of other small GA aircraft. On the other hand, the analysis indicates that sales of VL]s (and
low-cost piston aircraft) for air taxi use are likely to displace automobile and commercial air
traffic, potentially leading to substantial increases in activity at certain airports that can han-
dle large numbers of aircraft being used to provide new air taxi services. Overall, the projected
increase in operations by 2017 at candidate airports relative to 2007 is modest, on the order
of 6%, as shown in Table 3-1.

The baseline air taxi trip estimates are all tied to specific location and airports, so the total num-
ber of associated air taxi operations can be estimated on an airport-specific basis. These estimates
are contained in Appendix A, but they should be viewed cautiously. The projections are best
interpreted as “market potential” targets, if and when low-cost air taxi services become available.

Copyright National Academy of Sciences. All rights reserved.
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Table 3-1. Estimated incremental air taxi operations by region.

TAF 2007 Total 2017 Incremental Air Taxi %

Region Operations Air Taxi Operations| 2007 Operations

Central 2,973,922 144,751 4.9%
Eastern 8,002,088 418,472 5.2%
Great Lakes 12,556,805 749,353 6.0%
New England 3,106,122 81,938 2.6%
Northwestern Mountain 8,391,973 252,373 3.0%
Southern 17,920,957 914,709 5.1%
Southwestern 10,159,174 652,743 6.4%
Western Pacific 11,318,066 936,144 8.3%
Total 74,429,107 4,150,483 5.6%

3.3.2 Further Recommendations for Use of the Forecasts

The air taxi forecast projections need to be viewed and used with caution because they are sub-
ject to alarge degree of uncertainty, particularly given recent events in the industry itself (the bank-
ruptcy of both DayJet and Eclipse Aviation) and in the overall economy. Both DayJet and Eclipse
were key players in the nascent VL] air taxi market, and the forecasts were based on the assump-
tion that the per-seat on-demand business model of DayJet (using Eclipse VL]s) would be success-
ful and could spread across the country over the next 10 years, leading to significant activity at many
GA airports. Although the specific set of assumptions used in the 10-year forecasts are probably
now out of date, even very recent industry outlooks suggest that the VL] air taxi market may still
be viable, although the timing of when such activity may occur is uncertain. Thus, the forecast esti-
mate for a given airport should not necessarily be interpreted as a specific prediction for 2017, but
rather as a potential long-term activity target if the low-cost air taxi service business model becomes
successful at some point in the future.

3.4 Summary

The air taxi segment will continue to be influenced by overall economic conditions as well as
operator business plans. The results of the air taxi activity forecast are best used by an airport oper-
ator to ascertain the potential demand that may exist at an airport for air taxi operations and then
to identify what factors may be affecting that potential.

3.5 Helpful References and Resources

ACRP Synthesis 4: Counting Aircraft Operations at Non-Towered Airports, http://onlinepubs.trb.org/onlinepubs/
acrp/acrp_syn_004.pdf. This synthesis project identifies and evaluates the different methods used by states, air-
ports, and metropolitan planning organizations (MPOs) for counting and estimating aircraft operations at
non-towered airports with the goal of identifying best practices. Also identified are any new technologies that
can be used for these counts and estimates.

Department of Transportation, Bureau of Transportation Statistics (BTS), http://www.transtats.bts.gov/Data_
Elements.aspx?Data=2. BTS provides a wealth of information on aircraft operations at commercial airports
and related data.

FAA, General Aviation and Part 135 Activity Surveys, http://www.faa.gov/data_statistics/aviation_data_statistics/
general_aviation/. The purpose of the Survey is to provide the FAA with information on general aviation and
on-demand Part 135 aircraft activity. The data collected are also used by other government agencies, the gen-
eral aviation industry, trade associations, and private businesses to pinpoint safety problems and to form the
basis for critical research and analysis of general aviation issues.

Copyright National Academy of Sciences. All rights reserved.
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FAA, Terminal Area Forecast, http://aspm.faa.gov/main/taf.asp. This is the official forecast of aviation activity
at FAA facilities. These forecasts are prepared in order to meet the budget and planning needs of FAA and
provide information for use by state and local authorities, the aviation industry, and the public.

FAA, Enhanced Traffic Management System, http://aspm.faa.gov/etms/sys/. This database is one of many in a sys-
tem which provides access to historical traffic counts, forecasts of aviation activity, and delay statistics.

FAA Office of Aviation Policy and Plans, Forecasting Aviation Activity by Airport, http://www.faa.gov/data_statistics/
aviation_data_statistics/forecasting/media/AF1.doctitle. This report provides guidance to individuals who
prepare airport activity forecasts as well as to those who review the forecasts. The guidance covers the basic steps
required for producing forecasts.

FAA Office of Aviation Policy and Plans, Model for Estimating General Aviation Operations at Non-Towered
Airports, http://www.faa.gov/data_statistics/aviation_data_statistics/general_aviation/media/ GAModel3F.doc.
This report provides a model for estimating GA operations at non-towered airports. In this report, a new model
was developed in order to augment previous research by using additional variables for population, airport
regional prominence, and certificated flight schools.


http://www.nap.edu/14300

22

CHAPTER 4

Airport Evaluation Tool

4.1 Introduction

As described in Chapter 2, new generation aircraft range from single-engine pistons to light jets.
Within this group, VL]s are most likely to represent a new market niche for airport operators. The
physical characteristics and requirements of VL]s may have different implications for different air-
ports. Depending on the existing operations at an airport, VL]Js may constitute a new class of users
for an airport or they may readily fit within the existing traffic at an airport. Moreover, in addi-
tion to traditional GA flying, VL]s and other new generation GA aircraft (including turboprops
and pistons) may be flown for air taxi on-demand operations.

To help an airport in evaluating its existing capability to accommodate these new aircraft, this
chapter presents three evaluation tools. The first tool, a quick comparison of existing aircraft to
new generation aircraft, will help an airport operator assess whether current activity may be an indi-
cator of the airport’s ability to accommodate VL]Js and other new generation aircraft. To provide
a more detailed evaluation, a second tool examining typical airport facilities is provided to identify
the airport’s ability to accommodate new generation aircraft. This tool will help assess in more
detail an airport’s readiness to accommodate new generation aircraft with its current airfield and
services/amenities; it essentially assumes that new generation aircraft will be used in traditional GA
flying for business, corporate, and personal purposes. The third tool will help identify an airport’s
readiness to accommodate commercial operations such as air taxi or on-demand operations with
new generation aircraft.

4.2 Quick Comparison with Existing GA Fleet

As part of the research, roundtable discussions and interviews were held with industry rep-
resentatives and participants. During these meetings, the response from airport operators and
others when considering new generation aircraft ranged from “Why should we care—our air-
port already serves all GA from the Boeing Business Jet to Piper Cubs” to “Can and will these
aircraft use my airport?” Such responses represent concerns from accommodating additional
aircraft at an already busy airport to the potential for new business. Given that many of the
new generation aircraft have operating capabilities similar to the existing fleet, the aircraft cur-
rently accommodated at an airport can serve as a quick guide to the types of new generation
aircraft that might be accommodated by the airport. This is shown in Table 4-1, which is a sim-
ple baseline for assessing an airport’s readiness to accommodate new generation aircraft; the
rest of this guidebook contains tools that an airport operator can use to determine readiness
in greater detail.
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Table 4-1. Quick guide to airport’s ability to accommodate new generation GA aircraft.

Current Largest Aircraft New Ge.neration GA Aircraft
Accommodated at Light Jet Very Light Jet Single
Airport <12,500 pounds <10,000 Turboprop Engine
pounds
Business Jets Yes Yes Yes Yes
Turboprop Not likely Maybe Yes Yes
Multi-engine piston Not likely Maybe Maybe Yes
Single-engine piston No No Maybe Yes

4.3 Airport Evaluation Tool and Readiness Level

While the Quick Guide (Table 4-1) compares aircraft, the Airport Evaluation Tool considers
what facilities are desirable to accommodate new generation aircraft. By identifying an airport’s
level of readiness, the airport operator can readily determine what tools in Chapter 5 are most
relevant to increase the level of readiness.

The Airport Evaluation Tool identifies readiness levels based on five key physical facility and
service elements relevant for new generation aircraft being used for traditional GA purposes.
These elements are

1. Airfield Infrastructure—how long is the runway, is it lighted, what taxiway system is present?

2. Instrument Approach—does the airport have an instrument approach or precision instru-
ment approach to make it accessible in poor weather?

3. Ground Access—how do pilots and passenger travel between the airport and the community?

4. Ground Handling Services—does the airport provide core ground handling services such as
fueling, line service, maintenance, and aircraft storage?

5. Landside Development—what aircraft parking, terminal facility, and other support buildings
are on the airport?

(Special considerations related to accommodating commercial air taxi use of new generation
aircraft are discussed in Section 4.4.)

The rest of section 4.3 helps an airport operator to perform a self-assessment of the five key
elements to identify how ready an airport is to serve the new generation aircraft. This tool can
help the airport operator understand what the airport has and what the airport may need in order
to better serve these aircraft. To use the Airport Evaluation Tool in Figure 4-1, all boxes that apply
to the airport in question should be checked. The New Generation GA Aircraft Readiness level
is determined by the highest level that has all or most of the boxes checked.

Where in the Airport Evaluation Tool an airport identifies opportunities for improvements
depends in large part on the existing level of facilities and personal, corporate, and/or business
operations at the airport. To better assess the facilities needed to accommodate new generation
aircraft, airports have been divided into four levels:

¢ Level 1—Ready to Serve Smaller New Generation Aircraft—Level 1 airports generally have
facilities in place only to serve single-engine and some of the smaller turboprop new genera-
tion aircraft. With limited ground handling service, these aircraft probably are being used for
personal flights. Level 1 airports typically are not supporting regular use by business aircraft;
therefore, a typical first step would be to focus on determining runway infrastructure needs

Copyright National Academy of Sciences. All rights reserved.
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items checked.
Level 1
Q Runway <3,000” or
turf

Q 100LL Avgas only

Q No instrument
approach

by prearranged rides
only

Is the airport ready?
Readiness to serve new generation GA aircraft is identified by the highest level that has all or the most

Q Ground transportation

Level 2 Level 3 Level 4
Q Hard surface runway | Q Hard surface runway | Q Hard surface runway
3,000” — 3,900* 4,000’ — 4,900 * 5,000’ +*
O Runway lights O Runway lights and Q Runway lights and
O At least non- other visual aids approach lights
- (PAPI, REIL, ..
precision approach Approach lights) Q Precision Approach
(500" — 1 mile pp & (200" — V4 mile
minimums) Q Instrument approach minimum)

with vertical guidance

O At least partial (300’ — % mile

parallel taxiway

Q 100LL Avgas and
JetA available 24

minimumes) hours by r. A

Q 100LL Avgas and Ours by reques
JetA availabl Q 100LL Avgas and Q Terminal buildi

etA available, JetA available 24 erminal building

business hours with restrooms,
hours by request
counter space,

Q Terminal building

. O Terminal building seating, phone,
with restrooms, . . .
. with restrooms, vending, pilots room,
seating and phone . . .
seating, phone, flight planning and
O ARFF less than 10 vending and flight conference room
i lannin .
gl;?eutes response P £ Q ARFF on field
O ARFF less than 10 .
. . Q Ground transportation
O Ground transportation minutes response
. by courtesy car, rental
by courtesy car or time . .
rearranged rides car, taxi, or public
p 0 Ground transportation transportation
Q Free auto parking by courtesy car, taxi

or public transit - Ample free auto
parking

Q Ample free auto Lo
P Q Major aircraft

parking : .
maintenance repairs
O Minor repair services and avionics services
available available

Q Deicing provisions/
overnight hangar
space

*Longer runway lengths may be needed at higher altitudes and temperatures; see Chapter 5.

Figure 4-1. Airport evaluation tool.

based on potential users identified through demographic and economic analysis, as discussed
in Chapter 3.

Level 2—Ready to Serve Up to VL]s—Level 2 airports generally have minimum physical facil-
ities in place to accommodate new generation aircraft as large as VL]s and provide limited ser-
vices and amenities. Level 2 airports may be accommodating occasional business aircraft.
Operators of these airports probably will need to consider potential physical upgrades as well as
services and amenities to attract operations by larger new generation aircraft.

Level 3—Ready to Serve All New Generation GA Aircraft—Level 3 airports generally have
the physical facilities to accommodate all small aircraft (12,500 pounds maximum takeoff
weight) and may have fairly sophisticated services and amenities. Level 3 airports probably are
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already supporting business aircraft that range up to larger turboprops such as the King Air
or small jets such as the Citation I. Operators of these airports may want to consider additional
service/amenity improvements or enhancements to attract additional new generation aircraft
for business and corporate purposes, particularly if there is a further desire to accommodate
commercial operations (charter, on-demand air taxi, and per seat on-demand.)

e Level 4—Already Serving Most GA Aircraft—Level 4 airports generally have all the physical
attributes (or infrastructure) and services/amenities to accommodate most new generation
aircraft. These airports probably are supporting a wide range of aircraft, including larger busi-
ness jets with operations for personal, business, and corporate purposes. The challenges for
Level 4 airports may be to have the capacity to serve additional aircraft and to ensure that the
aircraft owners/operators receive first-class service. Operators of Level 4 airports may also
need to consider the current capabilities and willingness to readily accommodate commercial
operations by new generation aircraft and what improvements, if any, are needed.

4.4 Air Taxi Evaluation Tool and Readiness Level

In addition to establishing the physical infrastructure and services/amenities needed to serve new
generation aircraft in traditional GA operations, airport operators may be interested in the poten-
tial for supporting commercial operations with these aircraft at their facilities. As described in
Chapter 2, new generation aircraft are being used in and proposed for commercial operations such
as charter, on-demand air taxi, and per-seat on-demand operations. From an airport operator’s
perspective, an important factor in handling commercial operations is recognizing that commer-
cial passengers may be less familiar with general aviation in general and how GA airports function
relative to larger commercial airports. The following Air Taxi Evaluation Tool examines additional
key features of airport readiness for commercial air taxi operations, above and beyond basic
airport readiness:

e Ground Access—additional public or private commercial ground transportation options;
airport signage
¢ Ground Handling Services
— Meetand Greet Services—personnel available to help passengers unfamiliar with the airport
or community
— Passenger Accommodations—indoor waiting area, restrooms, short walk to aircraft
— Crew Accommodations—space to meet passengers, prepare for flight, and wait between
flights

The rest of Section 4.4 guides an airport operator through a self-assessment of key elements to
identify how ready an airport is to serve commercial operations by new generation aircraft. This
tool can help the airport operator understand what is in place and what may be needed to support
commercial operations. To use the Air Taxi Evaluation Tool in Figure 4-2, all boxes that apply to
the airport in question should be checked. The Air Taxi Readiness level is determined by the high-
est level that has all or most of the boxes checked.

Where in the Air Taxi Evaluation Tool an airport identifies opportunities for improvements
depends in large part on the existing level of facility infrastructure, personnel and air taxi opera-
tions at the airport. To better assess the facilities needed to accommodate new air taxi operations,
airports have been divided into four levels.

¢ Level 1—Not Ready—Level 1 airports generally do not have the personnel available to pro-
vide the services required to accommodate regular commercial operations.

¢ Level 2—Limited Service for Occasional Operations—Level 2 airports generally have the
basic services available to accommodate commercial operations, but probably would need to
improve or enhance the services available to serve commercial operations regularly.

Airport Evaluation Tool

25
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checked.
Level 1
Q Airport not attended

Is the airport air taxi ready?
Readiness to serve commercial operations is identified by the highest level that has all or the most items

Level 2
Q Airport attended

Q Self fueling

Q Passenger seating
0 Restrooms

Q Phone

Q Transportation
arrangements

Q First aid kit

Level 3
Q FBO service

Q Full service fueling
Q Counter space

Q Passenger and
package check-in
provisions

Q Crew lounge with
Internet

0 ADA accessible
restrooms

Q Phone
Q Courtesy car or taxi
Q First aid station

Q Apron close to
terminal

Q Conference room

0 Hotel and food within
10 miles

O Automated weight
balance calculation

Q Overnight hangar
space

Level 4
Q FBO with air taxi
support services

Q Full service fueling
Q Counter space

Q Dedicated space for
check-in and
equipment storage

O Automated weight
and baggage check

Q Passenger waiting
lounge

Q Crew lounge

Q Flight planning /
weather briefing

0 ADA accessible
restrooms

Q Phone

O Rental car/hotel
shuttle

Q Courtesy car, taxi or
public transit

Q First aid station
Q Covered apron access

Q Secured lighted
parking

Q Conference room and
business center

Q Wireless Internet

Q Catering

O ATM machine access
Q TV/newspaper
available

Q Hotel and food within
2 miles; shuttle
service

Q Overnight hangar
space

Figure 4-2. Air taxi evaluation tool.

Copyright National Academy of Sciences. All rights reserved.
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¢ Level 3—Ready But May Need to Expand—Level 3 airports generally have the services avail-
able to accommodate at least some commercial operations. If the level of commercial operations
becomes significant, dedicated facilities or personnel may be needed.

¢ Level 4—Ready to Serve—Level 4 airports are generally ready to serve commercial operations
and probably are serving frequent air taxi or charter operations. A bigger challenge at Level 4
airports may be having the physical space to accommodate additional operations.

4.5 Summary

The Quick Review and Airport and Air Taxi Readiness Evaluation Tools have been designed to
help airport operators understand their existing facilities. This information is used to help the air-
port operator efficiently use the Airport Toolbox (Chapter 5) to identify areas for improvements
and enhancements to better serve new generation GA aircraft.

Airport Evaluation Tool

27
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CHAPTER 5

Airport Toolbox

5.1 Airport Toolbox Organization

This chapter provides a toolbox for assessing how key infrastructure elements at an airport can
support traditional GA and/or commercial operations by new generation aircraft. Table 5-1
matches the Airport and Air Taxi Readiness levels identified during the self-evaluation in
Chapter 4 with the key infrastructure areas that may need attention in order to support airport
readiness for new generation aircraft. The elements in Table 5-1 are listed by the anticipated level
of readiness, but this is only a suggestion because each airport is unique. The intent of the evalua-
tion and toolbox guide is not to limit or restrict an airport from addressing other factors, but to
help an airport operator focus on the factors that will most help it be ready to meet the needs
of new generation GA aircraft.

In addition to addressing the need of traditional GA operations, the Ground Access and Ground
Handling Services sections include additional considerations that apply primarily to commercial
operations related to the air taxi evaluation discussed in Chapter 4. The toolbox also focuses on air-
port infrastructure, facilities, and personnel. Demographic and economic considerations applica-
ble to all airports, regardless of infrastructure, were addressed in Chapter 3. Community outreach
issues will be addressed in Chapter 6.

5.2 Airfield Infrastructure
5.2.1 Airport Reference Codes and Minimum Facility Requirements

The FAA provides facility development guidance through a series of Advisory Circulars (ACs).
The FAA identifies the facility requirements to serve a specific type of aircraft based on the max-
imum takeoff weight, aircraft approach speed, and wingspan of what are termed “critical air-
craft.” These aircraft characteristics are used to identify the Airport Reference Code (ARC) for a
specific airport, which is listed on the Airport Layout Plan (ALP). The layout plan is a set of draw-
ings showing the existing conditions and planned improvements for the airport. Table 5-2 lists
the five Aircraft Approach categories and six Airplane Design Group categories that together
define the ARCs.

The new generation GA aircraft that are the focus of this guidebook typically range from ARC
A-T to ARC B-II. Weighing less than 12,500 pounds maximum takeoff weight, they are all in the
FAA’s classification of small aircraft. In FAA AC 150/53090-13, Airport Design, the FAA groups the
runway requirements for ARC A and B together. Throughout the Airport Toolbox, the standards
for ARC B-I and B-II will focus on small aircraft only because these standards encompass all of the
new generation aircraft being considered.
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Table 5-1.

Airport readiness toolbox reference guide.

Level 1 Level 2
Airfield Infrastructure v
(Section 5.2)

Level 3

Level 4

Instrument Approach
(Section 5.3)

Ground Access
(Section 5.4)

Ground Handling Services
(Section 5.5)

Landside Development
(Section 5.6)

AU U N N
AU R N BN

Airside and Landside Functions

Airfield

Aircraft Parking

Terminal Facility

The airside and landside functions of an airport combine to provide the overall
experience by the user. In the current context, the Airfield Infrastructure and
Instrument Approach elements of the toolbox make up the airside functions, while
Ground Access, Ground Handling Services and Landside Development make up
the landside functions. The interrelationships of the airside and landside functions
are illustrated below.

w/ Ground Handling Hangar Storage
Services

Ground Access

Community at Large

Auto Parking

Copyright National Academy of Sciences. All rights reserved.
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Table 5-2. Airport reference code (ARC) characteristics.

Aircraft

Approach Airplane Design

Category Speed (knots) Group Wingspan (ft) Tail Height (ft)
A <91 I <49 <20
B 91 -<121 I 49 - <79 20 - <30
C 121 - <141 I 79-<118 30-<45
D 141 - <166 v 118 -<171 45 - <60
E >166 \4 171 - <214 60 - <66

VI 214 - <262 66 - <80

Source: FAA AC 150/5300-13, Airport Design.

Key Runway Questions

Is the runway long enough and wide
enough for the critical design aircraft?
What is the heaviest aircraft the runway can
accommodate?

What is the wind coverage?

What is the condition of the runway
pavement?

Are the approaches clear of obstacles?

Are the markings appropriate and clear?
Are all the lights functioning properly?

5.2.2 Runway Length

The most fundamental piece of infrastructure at an
airport is the runway (i.e., no runway, no airport). In
addition to runway length, other important character-
istics include runway width, pavement strength, run-
way safety and object-free zones, lighting, markings,
and visual approach aids.

Table 5-3 and Figure 5-1 indicate the minimum
facilities to accommodate all of the new generation
aircraft in ARC B-I and B-II with varying instrument
approach minimums. Each element of the runway
infrastructure is described in more detail below,
including instructions on how to adjust the runway
length based on the airport location (elevation and
mean maximum daily temperature.)

To determine the appropriate runway length for a specific airport, the airport’s physical attri-

butes need to be considered as well as the type of operations to be conducted. The design runway
length at an airport is based on the critical aircraft using the airport. The FAA defines critical air-
craft as the aircraft or group of aircraft with the most demanding requirements making at least
500 annual operations (takeoffs and landings). This equates to approximately one takeoff and
landing each business day. Four primary physical attributes affect required runway length:

e Airport elevation,

¢ Mean maximum daily temperature,

e Maximum difference in runway centerline elevation, and
e Wet or dry pavement.

In addition, instrument approach requirements and operating regulations may increase the
minimum runway length requirements. Appendix 16 in FAA AC 150/5300-13, Airport Design,
identifies the minimum requirements to support an instrument approach. The minimum require-
ments are described in more detail in Section 5.3, Instrument Approach.

Operations conducted under FAR Part 91 Sub-part K (fractional operators) or FAR
Part 135 are required to include an added margin of safety for the aircraft to be stopped
within 60% of the available runway length (80% if the airport is an approved Destination
Airport in that operator’s manual.) The best method to determine minimum runway length
requirements is coordination with operators of the critical aircraft. Other runway length
guidance sources include manufacturers’ aircraft handbooks and FAA AC 150/5325-4B,
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Table 5-3. Minimum facility requirements for new generation GA aircraft.
All Small All Small
Minimum Aircraft Aircraft with
Facilities with and Precision
Minimum All Small Improved Improved Approach
Facilities Aircraft Minimums Minimums Minimums
ARC B-1 B-II B-1 B-II B-II
A[?p‘l‘ oach Not less than 1 mile Not less than 3 mile Less than %
Minimums mile
Rep.resen.tatlve Cessna Cessna CJ2+ | Cessna Mustang Cessna CJ2+
Design Aircraft Mustang
Maximum Takeoff Small aircraft only, <12,500 Ibs
Weight
Runway Length, sea 3.200 feet! 3.360 feet’ 3,200 felet 3,360 fezet 4,200 felet
level paved paved paved
Runway Width 60 feet 75 feet 60 feet 75 feet 100 feet
Runway Safet 120" wide 150" wide 120° wide 150’ wide 300° wide
A I%IS A y 240’ beyond | 300’ beyond 240’ beyond 300’ beyond 600’ beyond
rea ( ) ends ends ends ends ends
Obiect Free Area 250" wide 500" wide 250" wide 500 wide 800’ wide
OI.; A 240’ beyond 300’ beyond 240’ beyond 300’ beyond 600’ beyond
( ) ends ends ends ends ends
Runway Protection
Zone (RPZ) — inner 1,000’ x 2,500’
. 250’ x 1,000’x 450’ 1,000’ x 1,700’x 1,510 ’ >
width by length by * * * * x 1,750

outer width

Obstacle Free Zone

250" wide 200’ beyond ends

300” wide 200’

(OFZ) beyond ends
R.e conflmended Medium Intensity Runway Lights (MIRL)
Lighting
Markings Nonprecision Precision
Approach Lights None ODALS or MALS'? MALSR'?
Parallel Taxiway Recomr_nend Recomr_nend Requir.ed3 Requir_ed3

25" wide 35" wide 25’ wide 35’ wide
Runway Centerline
to Taxiway 150 240 150 240 300°
Centerline

This table reflects the minimum requirements; an airport operator may choose to exceed these
requirements to allow for greater future expansion potential.
'FAA AC 150/5300-13, Table A16-1
? Cessna manufacturer data

? For LPV based minima, approach lights are recommended, not required.

Source: FAA AC 150/5300-13, Airport Design.

Runway Length Requirements for Airport Design. If operations under Part 91(k) or Part 135
occur at the airport, then those additional safety factors need to be included in the design run-

way length.

Figure 2-1 showed the balanced field length of various small aircraft ranging from less than
2,000 feet to approximately 4,500 feet at sea level on a standard day (59°F). Additional data
(e.g., temperature, elevation, and gradient) to reflect local conditions is needed to put these
runway lengths into practice for a specific airport and type of operations (FAR Part 91, 91(k)

or 135).

For many airports, the touted short field capability of VL]Js is of particular interest because it
could represent the potential for first-time jet use. However, in real-world operations, everyday

Copyright National Academy of Sciences. All rights reserved.
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Minimum Facilities

RPZ B-1 (1 Mile) RPZ
250" x 1,000" x 450 Runway 3,200 x 60 250" x 1,000' x 450'

H%FA.DI-I

All Small Aircraft

RPZ B-ll !1 Mile! RPZ
250" x 1,000' x 450 Runway 3,360 x 75' 250" x 1,000 x 450"
[ e o o T
B = A —— e =) Ry —E
OFA OFA OFA OFA OFA —

\ Minmum Fagcilities with Impraved Approach //

B-| (374 Mile)
Runway 3,200' x 60°
RPZ

RPZ P L L5
1,000' x 1,700' x 1,510' [2@ = = e @:] 1,000' x 1,700" x 1,510/

Ri
— OFA-FZ OFA-CFZ OFA-LFZ OFA-CFZ  —

/ \

All Small Aircraft with Improved Approach
B-1 (3/4 Mila)
Runway 3,360' x 75°

RPZ
1,000' x 1,700" x 1,510'

RPZ
1,000' x 1,700 x 1,510

All Small Aircraft with Precision Approach
B-ll (1/2 Mile) //’
Runway 4,200" x 100
OFA

| OFA OFA OFA OFA OFA |
[ ]
RPZ g T REAORZ REA-OFE REAOFZ —— RENOFZ —— REAOFZ ] RPZ
1,000' x 2,500' x 1,750' REA-OFZ REA-OFZ REAOFZ ——— REAOFZ ——— REAOFZ ——é 1,000 x 2,500" x 1,750
| ora oFa o o ora oFa |

// \

ReA Runway Safety Area
oFA Runway Object Free Area
— oz Runway Cbject Free Zona
—— rewoz —— Runway Safsty Amea/Runway Object Free Zone

Source: FAA Advisory Circular 150/5300-13, Airport Design.

Figure 5-1. Minimum facility requirements for new generation GA aircraft.

Copyright National Academy of Sciences. All rights reserved.
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minimum runway length requirements are typically greater than those published by aircraft man-
ufacturers. An example of assessing runway length needs for a particular aircraft is shown in
Figure 5-2.

5.2.3 Runway Width

The required runway width is based on the ARC of the critical aircraft and consideration of wind
coverage. Per FAA guidance, the minimum runway width may be increased for additional cross-
wind tolerance (as discussed in 5.2.4) or as required to support a precision approach. Minimum

Local Conditions

Elevation: 1,000' MSL

Mean Maximum Daily Temperature: 85°F

Critical Aircraft: Cessna Mustang used for Part 135 operations, at an approved destination airport
Mustang Manufacturer Handbook Takeoff Distance (SL, ISA, MTOW): 3,110 feet

Guidance

Adjust runway length requirements using figure below for 100% fleet, FAA AC 150-5025-4B, Runway Length
Requirements for Airport Design (while Mustang was not one of aircraft used by FAA to develop this table, its
sea level standard day requirements are very similar to the general curves at 3,220 feet.)

Airport Elevation
(feet)
100 Percent of Fleet
, 8000
A
iy ’/ P
H AATLT E 7000
1A ey | ”, 1 1 E
/ i 6000 w
| et ,/' / 11 -
y34 ‘bié; | T LA E
Ll o i g
A //b@‘% P 5000 é
A L T =
. / J’I/ ,’4 /, ! %
P A [ 2
AL _- | 4000
'//,.ﬁ-,/. =
L s #=1 3000
HH 2000
50 75 100

Mean Dally Maximum Temperature
of the Hottest Month of Year
(Degrees F)
Resulting Runway Length
3,940 feet of Runway
For Part 135 operations at approved destination airport- 4,730 feet (3,940 x 1.2 feet) of Runway

Source: FAA AC 150/5325-4B, Runway Length Requirements for Airport Design, Cessna Mustang
Specifications, Cessna Aircraft Company, and Aerofinity, Inc. analysis.

Figure 5-2. Sample runway length needs analysis.

Copyright National Academy of Sciences. All rights reserved.
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runway width is 60 feet for ARC B-Tand 75 feet for ARC B-II if the instrument approach minimum
is not less than % mile.

5.2.4 Wind Coverage

FAA AC 150/5300-13, Airport Design, states that “the most desirable runway orientation
based on wind is the one which has the largest wind coverage (percent of time crosswind com-
ponents are below an acceptable velocity) and minimum crosswind components.” The desir-
able wind coverage for the crosswind component to be acceptable is 95% of the time for the
type of aircraft using the airport. Where provision of a crosswind runway is impractical
because of severe terrain constrains, consideration may be given to upgrading the airport lay-
out to the next higher ARC.

Wind coverage is included on the ALP. It is calculated by obtaining weather data (typically for the
last 10 years) from the National Climatic Data Center for the airport or a representative location and
using the data in the FAA’s Airport Design Program Version 4.2D.

5.2.5 Pavement Surface and Strength

Itis anticipated that most operators of new generation GA aircraft will prefer hard surface run-
ways (i.e., asphalt or concrete); for new generation jet aircraft, a hard surface runway will be
required. Runway pavement should be in good conditions to minimize the potential for Foreign
Object Damage (FOD). The pavement strength also needs to be sufficient to accommodate the
critical aircraft. Required pavement thickness depends on the type of underlying soils. The FAA
design standards are detailed in FAA AC 150/5320-6D, Airport Pavement Design and Evaluation,
which the FAA is updating.

If an airport can accommodate all small aircraft, the pavement should be designed for a maxi-
mum takeoff weight of 12,500 pounds single wheel (SW), which should be sufficient for all of the
new generation aircraft identified in this study. If an airport has been accommodating only lighter
aircraft (<12,500 pounds single wheel), the pavement strength may need to be increased through
an overlay or reconstruction. An airport’s pavement strength is generally listed on its ALP and in
the FAA’s Facility Directory, an example of which is shown in Figure 5-3.

5.2.6 Runway Clear Areas

There are specific areas beyond the ends and off the sides of the runway that the FAA
requires to be clear. The size of the required clear areas increases as the airport serves larger air-
craft or has a more precise instrument approach. Provision of the necessary clear areas increases
the size of the runway footprint on the airport. These clear areas were depicted in the airfield
layouts shown in Figure 5-1.

e Runway Safety Area (RSA) is a defined surface surrounding the runway prepared or suitable for
reducing the risk of damage to airplanes in the event of an undershoot, overshoot, or excursion
from the runway.

¢ Object Free Area (OFA) is an area on the ground centered on a runway, taxiway, or taxilane cen-
terline provided to enhance the safety of aircraft operations by having the area free of objects
except for those that need to be in the OFA for air navigation or aircraft ground maneuvering
purposes.

¢ Object Free Zone (OFZ) is a defined volume of airspace centered above the runway centerline
whose elevation at any point is the same as the elevation of the nearest point on the runway
centerline.
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RWY 21: MALS. PAPI(P2L)—GA 3.0° TCH 30’ Road.

AIRPORT REMARKS: Attended 1200Zf—dusk. 100LL has 24 hr self sve.
MIRL RWY 03-21 preset low ints, to increase ints and ACTIVATE
MALS Rwy 21 and REIL Rwy 03-CTAF.

WEATHER DATA SOURCES: ASOS 121.575 (317) 329-1754.

COMMUNICATIONS: CTAF/UNICOM 122.8
TERRE HAUTE FSS (HUF) TF 1-800-WX-BRIEF. NOTAM FILE EYE.

® INDIANAPOLIS APP/DEP CON 119.05 CLNC DEL 128.6

RADID AIDS TO NAVIGATION: NOTAM FILE HUF.

Airport Toolbox
INDIANAPOLIS Single Wheel 12,500 pounds
EAGLE CREEK AIRPARK  (EYE) 7V:MDT) N39°49.85" W86°17.66' ST. LOUIS
823 B S4 FUEL 100LL, JET X1 1-27D
RWY 03-21: H4200X75 (ASPH) MIRL AP
RWY 03: REIL. PAPI{P2L)—GA 3.0°TCH 30'. Trees.
Residential

Residential
Area

BRICKYARD (H) VORTACW 116.3

VHP

Chan 110 N39°48.88’

W86°22.05’

NM to fld.
IS 111.5

AIRPA NDB (LOM) 209

I-EYE.

073° 3.5 NM to fld. 823/1E.
EY N39°55.52"' W86°14.28"
Unmonitored. NOTAM FILE EYE.
Rwy 21 LOM AIRPA NDB. LOC

207° 6.2

only.

LOC and LOM unmonitored.

Source: http://www.naco.faa.gov/pdfs/ec_77_15JAN2009.pdf

Figure 5-3. Pavement strength indicator from FAA airport facility directory.

¢ Runway Protection Zone (RPZ) is trapezoidal in shape and centered on the extended runway
centerline beginning 200 feet beyond the end of the hard surface area usable for takeoff or
landing

5.2.7 Runway Lighting

Runway lighting can be divided into edge lighting and approach lighting. Runway edge lights
are placed along the edge of a runway, generally at 200-ft intervals. Such lights are designed to help
pilots identify the edge of the surface prepared for landings and takeoffs. Runway lighting is required
to provide 24-hour accessibility and support nighttime instrument approaches. There are three types
of runway edge lights:

1. HIRL (high-intensity runway lights). This is the most intense runway edge lighting system and
is most often found at high-activity airports having wider runways and precision instrument
approaches.

2. MIRL (medium-intensity runway lights). This is the most common type of runway edge light-
ing at most general aviation airports and is used to support an instrument approach.

3. LIRL (low-intensity runway lights). This type is most common in lower activity airports with-
out instrument approaches.

MIRL is the most common lighting system at GA airports and would be adequate for airports
serving the new generation GA aircraft discussed in this guidebook.

There are also lighted visual approach aids to help pilots locate the runway environment and
establish a descent to a landing. Runway End Identifier Lights (REILs) are flashing strobe lights
installed outboard of the end of the runway to help pilots locate the end of a runway. Precision
Approach Path Indicators (PAPIs) or Visual Approach Slope Indicators (VASIs) provide a visual
glide slope indication to the pilot through a series of red or white lights.

Copyright National Academy of Sciences. All rights reserved.
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5.2.8 Approach Lighting Systems (ALS)

Approach lighting helps pilots identify the runway environment, particularly when executing an
instrument approach. To obtain instrument approach minimums lower than 1-mile visibility, an
ALS needs to be installed at the end of the runway. An ALS is a configuration of lights around the
extended runway centerline that start at the runway threshold and extend outward into the
approach zone. The system provides visual information on runway alignment, height, and hori-
zon reference. The basic systems provide 1,400 feet of lights beyond the runway end. For a preci-
sion approach, the system is normally 2,400 feet long. The most common types of lighting systems
for airports serving small aircraft are shown in Figure 5-4. The need for and use of an ALS is
determined in conjunction with the establishment of instrument approach procedures.

5.2.9 Runway Markings

Runway markings provide additional data to pilots to identify their location relative to the run-
way. The more precise the approach, the more pavement markings are used to identify the loca-

ODALS MALSF MALSR
@®xoo oooo@ T OooDoooooooo OOoooooooooo
‘ T ‘L . J_
®F— g 8
« &
(BN (R
# - -
[ ] '— IEERE - AEEEE -
‘§_- N .§_' [T ,§_‘
®
AEEEE TEREE EEmEE AEEEE EEERNE EEEEs 1
L 4
. ] | 1] -8
™ -
EEEEE EEEEE
® 1 » — 1 1
-
&»
-
L
L 1
ODALS - Omnidirectional Approach Lighting System
MALSF - Medium Intensity Approach Lighting System (MALS) with Sequence Flashers (MALSF)
MALSR - Medium Intensity Approach Lighting System with Runway Alignment Indicator
om  Thresheld Lights
® Omnidirectional Flashing White Lights
zas  Medium Steady Buming White Lights
#®  Sequences Flashing Lights

Source: FAA Order 6850.2A, Visual Guidance Lighting System.

Figure 5-4. Approach lighting systems.

Copyright National Academy of Sciences. All rights reserved.
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tion from the runway threshold. The most basic runway markings include the runway designa-
tion (numbers) and a centerline. Additional markings, which are based on the type of instrument
approach, include threshold markings, aiming points, and runway edge markings. For an air-
port to accommodate new generation GA aircraft with instrument approach capability, at least
nonprecision runway markings are recommended (see Figure 5-5).

5.2.10 Taxiways

The runway allows an aircraft to land and take off,

but other airfield infrastructure increases the margin Key Taxiway Questions

of safety and utility of an airport. Taxiways facilitate
the movement of aircraft on an airport, enhance air-
port capacity, and support instrument approaches.
The provision of a parallel taxiway avoids the need
for aircraft to back-taxi on a runway. This increases
the margin of safety at an airport and increases the
amount of time the runway is available for arriving
and departing aircraft. Per FAA AC 150/5300-13, Air-
port Design, Appendix 16, any instrument approaches
with visibility minimums less than 1 mile require a
parallel taxiway.

Is a parallel taxiway in place?

¥ ¥

ment and markings?

reflectors?

There are two types of infrastructure to support aircraft taxiing operations: taxiways and taxi-
lanes. Taxilanes are located within apron and hangar areas, where aircraft are assumed to be mov-
ing more slowly; thus, the FAA allows for some reduced clearances from other objects. Taxiways
are used to provide access to all other areas of the airport. Table 5-4 summarizes taxiway standards
for new generation GA aircraft.

5.2.11 Wildlife Hazard Management

In addition to providing the appropriate infrastructure, the airport operator also needs to pro-
vide a good operating environment for users of the facility; this includes minimizing potential
hazards at the airport. The more activity and the larger the aircraft using the airport, the more
important wildlife hazard management becomes. Airports certified under FAA Part 139 are
required to consider wildlife hazard identification and mitigation as part of the certification
process. Other airport operators may want to consider wildlife hazard management as well. As
identified in the joint FAA-US Department of Agriculture (USDA) Wildlife Hazard Management

Aiming Point

1,000' |
LA ‘

\——

()
\} Pavement Edge
Centerline Marking

Runway Designation Marking
Threshold Marking

Threshold
Source: FAA Advisory Circular 150/5340-1J, Standards for Airport Markings.

-

~a
\

Figure 5-5. Recommended markings.

If a parallel taxiway is not in place, are
additional taxiways needed to support the
desired instrument approach?

= What is the condition of the taxiway pave-

Is the taxiway lighted or does it have

Airport Toolbox

37


http://www.nap.edu/14300

38 Airports and the Newest Generation of General Aviation Aircraft
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Table 5-4. Taxiway standards for new generation GA aircraft.

ARC B-1 ARC B-11 ARC B-1 ARC B-II

small aircraft | small aircraft | small aircraft | small aircraft
Vl.Sll.nhty Not lower than % mile Lower than % mile
Minimum
Width 25’ 35’ 25’ 35’
Runway to
Taxiway 1507 240’ 200’ 300
Separation
Taxiway Safety 49° 79 49° 79°
Area
Taxiway Object 39° 131° 89’ 131
Free Area
Taxiway Object 79° 115 79° 15
Free Area

Source: FAA AC 150/5300-13, Tables 2-1 and 4.1.

Key Wildlife Hazard Questions

Are there existing wildlife issues at the
airport?

What steps has the airport taken to
minimize these issues?

Are there wildlife attractants on or near
the airport area?

Is a wildlife hazard assessment appropriate?

for Airports guidance document, wildlife hazards cause
more than 500,000 hours of aircraft downtime and cost
U.S. civil aviation in excess of $500 million every year.

The USDA can help airports in assessing wildlife haz-
ards and identifying mitigation steps. The levels of man-
agement range from prescribed grass mowing heights to
fencing to active discouragement. The USDA offers con-
sultation and management assistance to assess wildlife
conflicts at airports and improve safety by reducing haz-
ards associated with wildlife. The FAA also provides
guidance in FAA AC 150/5200-33B, Hazardous Wildlife
Attractant on or Near Airports, to help an airport identify

potential wildlife concerns. Wildlife hazard assessment and management plans are addressed on a
case-by-case basis. If it is a concern at a specific airport, a good place to start is by contacting the

local USDA office to enlist assistance.

Key Instrument Approach Questions

How often do poor weather conditions
(i.e., less than 1,000 ft ceiling and 3 miles
visibility) occur?

= How are the aircraft using the airport

equipped?

= If the airport has ground-based approaches,

are sufficient parts and components readily
available to maintain the equipment?
What survey information is available or
needed to identify terrain and obstacles
located near the airport?

Can the approach minimums be improved?
What is involved? What is the cost?

5.3 Instrument Approach

One of the characteristics of new generation air-
craft is the use of glass cockpits and other modern
navigational equipment. Aside from an appropriate
runway, having an instrument approach to provide
all-weather access is probably the next most valuable
asset for an airport seeking to attract new generation
aircraft activity.

One of the critical factors in providing all-weather
access is the availability of instrument approaches to
the airport with minimums as low as the airport and
surrounding objects can allow. The airport’s ability to
accommodate instrument approaches is tied to the
clear areas off the sides and ends of the runway and
the terrain and obstacles near the airport. Instrument
approaches are established to a specific runway end.
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The use of satellite navigation has significantly reduced the financial investment needed to
establish or improve an instrument approach. However, aircraft must have approved equipment
installed onboard to use the satellite-based approaches, which may require an investment by the
aircraft operator.

5.3.1 Required Area Navigation (RNAV) Approaches

RNAV refers to a general method of navigation where a pilot can choose any course within a
network of navigation beacons, rather than navigating directly between beacons. An extension of
RNAYV is Required Navigation Performance (RNP); RNP involves a performance specification that
an aircraft must meet before the intended flight path can be flown as well as a monitoring and
alerting function if the performance specification is not met.

Instrument approaches that specifically provide some form of vertical guidance are known as
APVs (Approach Procedures with Vertical guidance). With the advent of Wide Area Augmentation
Systems (WAAS), the potential for vertically guided approaches to airports without a precision
approach has become a reality. WAAS, developed by the FAA, provides improved global position-
ing system (GPS) accuracy for all phases of flight. WAAS uses a network of ground-based reference
stations that measure changes in GPS satellite signals and transmit the corrections via other satel-
lites to WAAS-enabled GPS receivers. RNAV approaches via GPS/WAAS are the primary type of
procedure being developed by the FAA. The RNAYV satellite-based approaches can include up
to three sets of minimums:

e LPV (Localizer Performance with Vertical guidance)—applicable to aircraft with I[FR GPS/
WAAS receivers

e LNAV/VNAV (Lateral Navigation/Vertical Navigation)—applicable to aircraft with IFR GPS
and barometric altimeter input

e LNAV (non-precision approach, Lateral Navigation only)—applicable to aircraft with at least
an IFR GPS receiver

The new RNAV approaches via LPV or LNAV/VNAYV can provide horizontal and vertical
guidance with minimums as low as a 200- to 250-foot ceiling and /4-mile visibility, subject to
airport facility and terrain/obstacle clearance requirements. Even if an airport cannot support
the lowest minimums, RNAV approaches can still provide improved instrument approach
capability. Three primary areas are considered by the FAA during the establishment of an
instrument approach:

e Airport design standards

¢ Terrain/obstacles on and around the airport, particularly in the approach and missed approach
surfaces

e Airspace, including procedures for surrounding airports

5.3.1.1 Airport Design Standards

FAA Order 8260.3B, U.S. Standards for Terminal Instrument Procedures (TERPS), is the pri-
mary guidance for establishing instrument approaches. According to TERPS Paragraph 122, “The
runway landing surfaces must be adequate to accommodate the aircraft that can be reasonably
expected to use the procedure. Appropriate runway markings, hold position markings, and signs
required by AC 150/5340-1 shall be in place, and runway design standards in AC 150/5300-13
Appendix 16 must be met.” The airport standards for precision instrument approaches, approach
procedures with vertical guidance, and non-precision approaches are summarized in Table A16-1
in FAA AC 150/5300-13, Airport Design.

APV-RNP approaches provide the greatest opportunity for a GA airport operator to improve the
facility’s instrument approach procedures. Table 5-5 summarizes key airport design considerations
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Table 5-5. APV/RNP approach establishment criteria.

Visibility Minimum 1 mile | % mile Y5 mile
Runway Length 3,200°+ 4,200"+
Clear OFZ (runway
length plus 200’ each 250" wide 300" wide
end)
Runway Markings Nonprecision Precision
Holding Position
Signs and Markings
Runway Lighting LIRL/MIRL MIRL/HIRL
Parallel Taxiway Recommended Required
Approach Lights Recommended Recommended for LPV
Clear Threshold
Siting Surface'
(inner width by
length by outer
width)

Glidepath
Qualification
Surface - GQS for
vertical guidance2 30:1 (runway width+100 feet each side x 10,000” x 1,520”)
(inner width by
length by outer
width)

" Airport design standards, also need to meet overlaying TERPS surfaces

? If 34:1 surface is clear, 30:1 surface for vertical guidance should be clear
Source: FAA AC 150/5300-13, Table A16-1B.

Nonprecision Precision

20:1 (400” x 10,000” | 20:1 (800* x 10,000* | 34:1 (800" x 10,000’
x 3,800%) x 3,800°) x 3,800%)

that will affect potential APV-RNP minimums for an instrument approach to serve new genera-
tion GA aircraft. In general, the lower the minimums, the larger the setback from the runway to
buildings and other development. Although approaches that provide lower minimums are gen-
erally more precise, they also result in the aircraft descending closer to the airport and the ground
before being required to establish visual reference to the airport, thus necessitating larger clear
areas or zones.

Several steps are needed to establish a new or improved instrument approach procedure,
particularly if survey information is not already on file with the FAA:

1. Review existing and future airport plans to determine if airport standards are met.

Review weather data (available from the National Climatic Data Center) to identify the need
for an instrument approach, if not already identified in airport planning documents.
Determine if a vertically guided or non-vertically guided survey is needed.

Contract for surveying work per FAA specifications.

Complete the survey.

Submit the survey for validation.

After the survey is validated, formally request a new approach procedure.

Monitor the progress of approach procedure development.

N

® N

Airport operators can check on whether or not the FAA is developing a new approach or
monitor the status of a known approach procedure being developed at http://avnweb.jccbi.gov/
schedule/production. Also, if it has not already occurred during an airport planning process, dur-
ing steps 1 and 2 above, it is reccommended that the airport operator coordinate with their FAA
Airport District Office to ensure the FAA concurs with the type of instrument approach procedure
being pursued. This coordination will allow the airport operator to ensure that the extent of the
survey effort is appropriate.

Copyright National Academy of Sciences. All rights reserved.
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5.3.1.2 Obstacles

As a part of requesting a new or improved instrument approach procedure, the airport opera-
tor must provide the FAA with survey data. Such surveys can be fairly costly (approximately
$30,000 to $50,000+ depending on the existing data and character of the area to be surveyed). The
FAA has three Advisory Circulars detailing the required survey process:

e FAA AC150/5300-16—General Guidance and Specifications for Aeronautical Surveys:
Establishment of Geodetic Control and Submission to the National Geodetic Survey

e FAA AC 150/5300-17B—General Guidance and Specifications for Aeronautical Survey Airport
Imagery Acquisition and Submission to the National Geodetic Survey

e FAA AC 150/5300-18A—General Guidance and Specifications for Submission of Aeronautical
Surveys to NGS: Field Data Collection and Geographic Information System (GIS) Standards

5.3.1.3 Airspace

During the FAA’s Airspace Analysis and approach procedure design process, the airspace for
surrounding airports is also taken into consideration. Factors considered include other existing
instrument procedures, arrival and departure routes, and any special use or restricted airspace in
the airport vicinity. If the airport operator has concerns regarding surrounding airspace, such con-
cerns should be discussed with the FAA Airport District Office before undertaking the survey effort.

5.3.2 Other Instrument Approach Procedure
Improvements/Enhancements

In addition to the actual instrument approach procedure, the airport operator can install facilities
to enhance weather information and communications at the airport. These additional enhancements
maximize the utility of the instrument approach procedure by providing local weather information
for the lowest available minimums and direct communication with approach control.

5.3.2.1 Automated Weather

Instrument approach procedures provide access to the airport, but the appropriate minimums
for a specific instrument approach may depend on the local weather. Unless there is an airport traf-
fic control tower (ATCT), local weather information is generally provided through an Automated
Weather Observation System (AWOS) or Automated Surface Observation System (ASOS). The
primary differences between the two systems are that ASOS can distinguish among types of pre-
cipitation and detect lightning.

5.3.2.2 Ground Communication

Atairports without an ATCT, a desirable enhancement to an instrument approach procedure
is direct ground communication with approach control. Without a means of direct communica-
tion with approach control, the pilot must call the local approach control facility over the phone
to receive an IFR clearance and a void time. When this occurs, approach control holds all other
IFR traffic from arriving or departing the airport and the pilot must depart within the window of
time before the void time in the clearance. The need to hold other aircraft operations reduces the
capacity of the airport.

To avoid phone clearances, airport operators may wish to consider the following ground
communication systems:

¢ Ground Communications Outlet (GCO)—An unstaffed, remotely controlled, ground-to-
ground communications facility. Pilots at uncontrolled airports may contact air traffic control
and Flight Service Stations (FSS) via VHF to a telephone connection to obtain an instrument
clearance or close a VFR or IFR flight plan. Pilots may also get an updated weather briefing prior
to takeoff. The GCO system is intended to be used only on the ground.

Airport Toolbox
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¢ Remote Communications Qutlet/Remote Transmitter Receiver (RCO/RTR)—An unmanned
communications facility remotely controlled by air traffic personnel. RCOs serve Flight Service
Stations. RTRs serve terminal ATC facilities. An RCO or RTR may be UHF or VHF and will
extend the communication range of the air traffic facility. There are several classes of RCOs and
RTRs. The class is determined by the number of transmitters or receivers. RCO and RTR class O
facilities are nonprotected outlets established for the express purpose of providing ground-to-
ground communications between air traffic control specialists and pilots located at a satellite air-
port for delivering en route clearances, issuing departure authorizations, and acknowledging IFR
cancellations or departure/landing times. As a secondary function, they may be used for advisory
purposes whenever the aircraft is outside the coverage of the primary air/ground frequency.

5.3.3 Next Generation Air Transportation System

Satellite-based approaches are the first step in the FAA’s transition to the Next Generation Air
Transportation System (NextGen). According to the FAA, NextGen is the “transformation of the
National Airspace System, including the national system of airport using 2 1st century technologies
to support aviation expected growth.” The elements anticipated to be part of NextGen include

e Automatic Dependent Surveillance Broadcast (ADS-B)

¢ System Wide Information Management (SWIM)

¢ NextGen Data Communications

¢ NextGen Network Enabled Weather and National Airspace System (NAS) Voice Switch.

The benefits of NextGen include trajectory-based operations, collaborative air traffic manage-
ment, and reduced weather impacts. NextGen air traffic control has been repeatedly identified by
industry representatives as important to maximizing the utility of new generation GA aircraft. The
envisioned benefits from NextGen include more direct routing and increased airspace capacity.

Two major new technologies will affect airports directly: WAAS/LPV discussed above and
ADS-B (Automatic Dependent Surveillance—Broadcast). However, WAAS by itself is not a suffi-
cient replacement for ILS because its accuracy does not match the least-demanding CAT I preci-
sion approach specifications. Therefore, the FAA is undertaking to develop LAAS (Local Area
Augmentation System) to support satellite approaches with ILS-like minimums.

ADS-B is a technology where an aircraft determines its own position via GPS and then broad-
casts the position (using “ADS-B out”) to other aircraft and ground stations that have “ADS-B in”
equipment that can receive the signals. In principle, the use of this technology could increase

both airspace and terminal area capacity and safety
by improving visual accuracy under VFR, allowing

Key NextGen Questions reduced spacing and separation of aircraft en route and

= What NextGen implementation is occurring
in my region?

= Are there steps we can take to better
position ourselves to take advantage of

NextGen?

on final approach, and providing safer ground opera-
tions under low-visibility conditions. The FAA has
announced a three-phase timetable for implementation
that stretches out to 2020. The FAA has been conduct-
ing trial programs using ADS-B. One area of concern is
that it may be expensive for individual aircraft owners
to equip their planes with the technology.

5.4 Ground Access

To complete the transportation process, ground access is often considered one of the most
important facets of airport services after runway length and instrument approaches, particularly
for commercial operations. The type of ground transportation needed is closely related to the pur-
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pose of the aircraft operation. Any special considera-
tions for commercial operations are identified within
each of the ground access subsections below.

Operators of locally based aircraft have an established
method of ground transportation. Aircraft being oper-
ated for business or corporate purposes may also have
an established means of arranging for ground trans-
portation. However, commercial operations by new
generation aircraft that may bring or draw new users
to the airport need assistance with ground access from
the airport operator.

Although personal vehicles and airport courtesy cars
may meet the needs of traditional GA operations by
new generation aircraft, they may not be adequate for
commercial operations. Public ground transportation
probably will be extremely important for commercial
operations, where passengers may have many different
destinations. Depending on community size, taxi ser-
vice, rental cars, and/or some form of on-demand pub-
lic transportation may be needed. Passengers arriving
via chartered aircraft may be able to make arrange-
ments via the charter company.

,.).
,_).
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Key Ground Access Questions

How can arriving pilots and passengers
travel from the airport to the community?
Are there personnel at the airport to help
arrange transportation and/or provide
directions?

Is good signage in place to make it easy
to find the airport from the community?
For air taxi operators, is there signage to
where the operator is located on the
airfield?

If there is public transportation in the
community, does it serve the airport?
Are phones, maps, directions, etc. readily
available?

Is road access user-friendly and can it
accommodate airport travelers by use of
different modes of transportation?

The passenger’s choice of ground transportation depends largely on trip time from origin to
destination. According to the FAA AC 150/5070-6B, Airport Master Plans:

If total trip time is under three hours, travelers are particularly sensitive to the duration of
the ground access portion of an air travel trip. The regional roadway network, on-airport
circulation roadways, and parking facilities are the principal components of the ground

access system.

Although ground transportation options may be more limited at GA airports, the elements in

the process are similar. These elements include

e Storage of vehicle during trip

e Mode of ground transportation
¢ Routing information

e Signage

Each community and each airport is unique, so no particular recommendation is appropri-

ate for all. One of the most important steps in analyzing ground access is to understand the type
of operations at the airport and the related needs of the airport users. The airport operator can
ascertain the types of operations by interviewing key users of both based and transient aircraft
as well as airport-based businesses. It is important to understand current ground access patterns
and options as well.

5.4.1 Automobile Parking

Adequate automobile parking is important. Parking needs to be provided for airport users,
employees, and patrons of other on-airport businesses. Automobile parking requirements are
likely to be greater at airports that support commercial operations. The physical areas reserved
for automobile parking should be paved if possible, well marked and signed, and clear of
weeds or undesired vegetation. The area should have good access to the airport entrance road
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or public road that serves the airport and the parking area should be as close as possible to the
facilities from which passengers are dropped off or will be boarding aircraft. ADA parking
requirements should also be incorporated.

The amount of area needed to accommodate automobile parking is driven by the passen-
ger traffic that the airport currently has and is anticipating. A general rule of thumb for auto-
mobile parking is that a parking lot appears to be full if 85% of the parking spaces are full.
Therefore, it is prudent to plan for approximately 118% of the necessary number of parking
spaces to accommodate passenger traffic. As a starting point, the Aircraft Owners and Pilots
Association (AOPA) Fact Card provides an estimate of 2.5 passengers per general aviation air-
plane. This figure needs to be increased as the size of the aircraft using the airport increases. A
typical straight-in (90°) automobile parking space ranges from a minimum of 8.5 feet wide
and 18 feet deep to 10 feet wide by 20 feet deep with a 20-foot wide travel lane. However, local
development standards may dictate the required parking space size as well as the number of
ADA-accessible spaces. If rental cars or other vehicles are kept at the airport, provisions to park
these vehicles are also needed.

For automobile parking associated with FBO operations and corporate tenants, well thought out
policies about the location, setbacks, aesthetics, and maintenance of the area will reflect well on the
airport. At a minimum, parking must be sufficient to accommodate employees and patrons; beyond
that, the amount of space required can be determined in many ways.

5.4.2 Passenger Pick-up and Drop-off

Along with vehicle parking, the provision of a passenger pick-up area can enhance the customer
service experience at an airport. If passenger pick-up occurs at the airport, either via private vehi-
cle, public transportation, or taxi, it is beneficial to have a curb front close to the terminal facility.
The required length of the curb front should be determined based on the potential number of wait-
ing vehicles, which in turn should be determined based on usage during a busy day. The curb front
area should be wide enough for a vehicle to be parked and one to pass by. To serve automobiles, it
is typical to provide two 10- to 12-foot-wide lanes.

5.4.3 Mode of Ground Transportation

When assessing the mode of transportation, it is important for the airport operator to identify
what is feasible in the community and how the mode of transportation can best be accommodated
on the airport. Although private vehicles may be the most common mode of transportation, an air-
port should explore other options that may be available. Is there public transportation that is or
could provide access to the airport? Can arrangements be made to have rental cars available at the
airport either through rental agencies or possibly an automobile dealership? Depending on the level
of activity at the airport, an FBO may handle rental car arrangements as part of the services pro-
vided. Is taxi service available in the community? Depending on the level of demand, taxi service
could be staged or by call. Table 5-6 identifies issues that should be considered for the various
modes of ground transportation.

5.4.4 Routing Information

Although the airport operator cannot directly influence the off-airport transportation system, it
is helpful to convey airport needs to the agencies responsible for the surrounding transportation sys-
tem. Other agencies that may be involved with surrounding surface transportation include
the Federal Highway Administration (FHWA), Federal Transit Administration (FTA), State
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Table 5-6. Ground access mode considerations.
Private Public . .
Vehicle Transportation Taxi Rental Car Bicycle
Local
passengers;
Empl.oyees; Local .and Pilot and
. Business Transient . .
Likely ) . . Transient Transient passengers;
Users patrons; Passengers; passengers passengers Employees;
Prearranged Employees; . ’
. . Business patrons
rides for Business patrons
arriving
passengers
Parkine: Pick-up area; Staging area; Parking
Needs . & Schedule Call forride | Reservations Storage rack
Pick-up area L . .. .
information provision provision
Space for Availability in | Availability in | AY2i1ability; Safe route;
Challenges . ; h Space for Length of
parking community community . .
Parking journey

Source: Aerofinity, Inc. analysis.

Department of Transportation (DOT), a Metropolitan
Planning Organization (MPO), or a regional planning
commission.

An open line of communication with surface trans-
portation agencies can enable the airport operator to
provide input if proposed off-roadway improvements
will be detrimental to the airport (such as being too
close to a runway end). In addition, some communities
allow businesses or organizations to adopt a roadway to
assist with clean-up.

to the airport?

¥¥+ ¥

available?

5.4.5 Signage

If someone is traveling to or from the airport for the first time, signage is typically an
important consideration. Good signage can become even more critical if the airport supports
commercial operations. If additional signage is needed, it is important to know what agency
has jurisdiction over each of the roadways in order to pursue the installation of additional
signage. The jurisdiction is important because some agencies (e.g., state DOTs) may have
more specific requirements that need to be met. At a minimum, it is desirable to have signage
at key turns near the airport from all directions. Figure 5-6 shows an example of airport
wayfinding signage.

At larger facilities, on-airport signage may be needed to direct travelers once they arrive at the
facility. A clear and concise system of signage provides good customer service. At airports with
multiple terminal facilities, on-airport signage is important for easy wayfinding, especially for
commercial operations users who may be unfamiliar with the airport. In addition to providing
directions, signs can be used for other purposes (e.g., to display the national GA security hotline
phone number or to remind pilots to close their flight plan).

5.5 Ground Handling Services

The major amenities at an airport consist of ground handling services and landside facilities.
Ground handling services are all those services provided by an airport operator or private business
entity to support the aircraft while it is on the ground.

Key Routing Information Questions

What are the road conditions?
Is there more than one typical route?
Are any roadway clean-up opportunities

Airport Toolbox

Is there a direct route from the community
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Key Ground Handling Questions

= When are ground handling services

HENDRICKS CO AIRPORT =p

GORDON GRAHAM FIELD

Source: Aerofinity, Inc.

Figure 5-6. Sample airport wayfinding sign.

The airport operator must understand the purpose of the aircraft operation in order to provide
appropriate ground handling services. Although the operator of a single-engine piston aircraft on a
personal flight may be very happy with cost-effective self-serve fuel and parking, typically business,
corporate, or commercial operations want higher levels of customer service and the convenience of
full service.

The most common methods of providing ground handling services at an airport are by contract-
ing with a private FBO or providing the services with the airport operator’s own employees. FBOs
are commercial aviation businesses specializing in servicing aircraft. The busier an airport is, typ-
ically the more economically viable it is for an FBO to provide the services. At low-activity facili-
ties, it is more common for an airport operator’s employees to provide ground handling services.
These services and accompanying terminal facilities may be a customer’s first impression of the air-
port and community, so it is important to provide high-quality services.

A ground handling service provider generally recoups the cost of the services through fuel sales
and other purchases. If an airport is primarily being used to drop off and pick up passengers, using
ground handling services, but without the aircraft operators purchasing fuel or other supplies,
some type of service fee may need to be considered to
compensate the service provider and airport operator
for the cost of accommodating the aircraft.

5.5.1 Core Services

needed: business hours, business hours

plus afterhours on call, or 24/7? Core ground handling services generally include fuel-
= How can an airport operator ensure that ing, line service, aircraft maintenance, and aircraft
all aircraft are treated equally? storage. Other services that may be provided by an FBO
Are staff qualified and appropriately or specialized service provider include but are not lim-
trained, and is the service professional? ited to flight training, aircraft rental, charter operations,
What additional services beyond the core avionics service, aircraft sales, and parts sales. This sec-
services should be provided at the airport tion will cover the core services, with additional consid-
to enhance the customer service experi- eration given to the physical buildings in the following
ence? Can the existing provider offer those landside development section.
services?

The airport operator should pursue leases and con-
tracts with the FBO that have a customer-service
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focus. This can be accomplished through a comprehensive set of FBO minimum standards.
Minimum standards prescribe the basic level of service required to be provided by different types of
businesses located on the airport so as to provide a level playing field if multiple businesses are pro-
viding the same type of services. The airport operator should also ensure that leases and contracts
protect the airport’s ability to increase aircraft traffic, thereby serving the local community and
are not just developed in a way that allows the FBO to maximize profits. FAA requirements
regarding exclusive use and minimum standards are in FAA AC 150/5190-6, Exclusive Rights at
Federally Obligated Airports, and FAA AC 150/5190-7, Minimum Stations for Commercial Aero-
nautical Activities.

Although fueling is the most essential ground handling service and typically one of the
largest GA revenue generators, it is only one aspect of ground handling services. The level and
type of activity at the airport, size of community, competition from surrounding airports,
and expectation of users all need to be carefully considered by the airport operator to iden-
tify the appropriate level of ground handling service needed at the airport. Table 5-7 lists
many of the common ground handling services and is intended to be a guide for reviewing

Table 5-7. Core ground handling services.

Potential Service Items

Considerations

Fueling 100LL
Jet A
Lubricants

Self-serve or full-serve

Sufficient demand for JetA to sell within shelf
life

Fuel supplier as resource if establishing new
system

Number and size of fuel tanks

Number and size of fuel trucks

Line Service | Convenient aircraft parking
(services) Tug service

Load/unload assistance
Escorted apron auto access
Covered aircraft loading area
Auto pick-up loading area
Ground power unit

Battery cart

Lavatory service
Oxygen/nitrogen service
Crew cars

Engine pre-heat
Complimentary coffee/ice
Catering

Rental cars

Aircraft cleaning

Deicing

Hotel/restaurant reservations

Size of aircraft using airport

Purpose of flight of aircraft using airport
Demand for 24 hour service

Provisions for after hour on-call service
Employee training

Security for parked aircraft

Basic or red carpet service expectations
Compliance with regulations for chemical use
Expedite service with on-line arrival
reservations

Line Service | Restrooms

(facilities) Counter space/office
Waiting lounge

Pilot lounge/rest areas
Weather/flight planning
Snack/vending/restaurant
Business center
Conference room
Wireless Internet

Visual impression of operations

ADA accessibility

Would restaurant serve primarily airport users
or general public also?

‘Would meeting provisions make airport
destination rather than travel into community?

Maintenance | Engine

Employee training/certification (A&P

Structures mechanic)
Avionics Type of aircraft to be served
Competition from surrounding airports
Aircraft Long-term hangar space Size of aircraft that need to be accommodated
storage Overnight hangar space In-out service
Tie-downs Space available for future development

Source: Aerofinity, Inc. analysis.

Copyright National Academy of Sciences. All rights reserved.
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the current and potential ground handling services at an individual airport. Not all services
are available or appropriate at all airports.

5.5.2 Aircraft Parking Aprons

Aircraft need a place to go after landing. Although locally based aircraft may taxi to a storage
facility, transient aircraft need a place to park. The aircraft parking apron is designed to serve tran-
sient aircraft and may also serve any locally based aircraft not stored in hangars. The ideal aircraft

Key Parking Apron Questions

= How close is the apron parking space to
the terminal building?

- If apron parking space is congested, are
there plans for expansion?

= Is tug service available to park/stage air-
craft more closely?

= If facilities are limited, are there steps the
airport can take to make sure a high level
of customer service is still being provided?

parking apron is visible from the airfield to assist the
pilots in wayfinding and should be located near the ter-
minal facility. The size of the apron should be based on
typical busy day (i.e., 10% more traffic than an average
day) demand, considering both number and size of air-
craft. A survey of aircraft parking and/or interviews
with ground handling service providers is often a good
way to identify busy day demand.

To accommodate the full range of new generation
GA aircraft, apron pavements should be designed to
accommodate aircraft weighing up to 12,500 pounds.
Although airfield pavements can be either asphalt or

concrete, generally it is recommended that aprons be

constructed of concrete to avoid heavier aircraft sink-

ing into asphalt pavement when parked on hot days and
to avoid potential chemical interaction between any spilled or dripped fuels and the pavement. In
addition, keeping the apron clear of debris is an important maintenance consideration.

Most new generation GA aircraft that are the subject of this guidebook fall into Airplane Design
Group [, with a few models in Group II that have slightly larger than a 49-foot wingspan. Table 5-8 lists
estimated apron areas to accommodate Group I and II aircraft, including an allowance for 10-foot
wingtip clearance. These dimensions are based on pull-through parking.

Nesting of aircraft can increase apron area utilization by maximizing the parking area associated
with each taxilane as shown in Figure 5-7 for ARC B-1.

To provide the highest level of customer service, some airports (or FBOs) have developed cov-
ered loading and unloading areas, as shown in Figure 5-8.

5.5.3 Hangar Development

Aircraft hangars provide protected storage for airplanes while planes are on the ground. The
sophistication of hangars can vary from open storage (roof only) to a full-service corporate hangar.
The location of an airport determines in part the type of shelter desired for aircraft storage, and the

Table 5-8. Apron area planning guidelines.

Airplane Design | Without Taxilane With Taxilane at Edge With Taxilane
Group (sq. yards) (sq. yards) (sq. yards)
Group | 360 755 960
Group 11 490 1,075 1,385

“Taxilane at Edge” refers to the taxilane at the edge of the apron with the object free area
extending off apron over the grass.
Source: FAA Central Region, Apron Size Calculator for Transient Aircraft.
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Source: FAA Advisory Circular 150/5300-13, Airport Design Appendix 5.

Figure 5-7. Apron layout for ARC B-I.

use of the aircraft can also influence the type of hangar
facilities needed. Some key issues related to hangars
include existing availability, developable space, and pri-
ority for accommodation if space is limited.

As described in Table 5-9, four typical types of
hangars exist at an airport: T-hangars, conventional
hangars, executive or box hangars, and corporate
hangars.

Airport operators should assess if existing hangars
can accommodate the various types of new generation
GA aircraft. The size of the hangar and door height
determine the size of aircraft that can be accom-
modated. When assessing T-hangars it is important to
consider both wing depth and tail depth, as shown on
Figure 5-9.

Two methods typically are used when considering
further hangar development—airport operator devel-
opment and private enterprise development. Depend-
ing on airport policies and funding availability, the
airport operator may develop hangars or may lease the

,.}

-

Key Aircraft Hangar Questions

If a new operator wants to base at the air-
port, is there space for the development of
additional hangars?

Is the hangar space turn-key with taxiways,
roadways, and utilities in place, or does
utility infrastructure need to be provided
before the area can be developed?

If development space is limited, is there a
process for determining the priority to
accommodate aircraft, by size, first-come
first-serve, costs of development, etc.?

) Is the space convenient for the FBO to pro-

vide services?

Are overnight accommodations available
for transient aircraft?

Are minimum standards in place to protect
the investment in a hangar?

Source: Montgomery Aviation, Indianapolis Executive Airport.

Figure 5-8. All weather arrival and departure canopy.
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Table 5-9. Common types of hangar facilities.

A grouping of hangars in a rectangular shaped building. The name is derived from
T-hangar the shape that the hangar within the rectangular building takes in the form of a T.
Typical T-hangars have door widths of approximately 45 feet.

A square or rectangular-shaped hangar with large open-bay spaces capable of
accommodating multiple aircraft in a community setting. Conventional hangars
typically range in size from 75 feet by 75 feet to upwards of 100,000 square feet
per building. Such hangars are typically owned and operated by an FBO.
Conventional hangars are also referred to as community hangars.

A square or rectangular-shaped hangar that usually stands alone and is designed
primarily to accommodate the business aircraft operations of a single company or
Executive (Box) | individual who may or may not service (and stage) their own aircraft. Executive
Hangar hangars are typically larger than stand-alone T-hangars, but smaller than most
corporate hangars. In many cases, office, shop, and/or storage space is located
within the structure.

A square or rectangular-shaped hangar similar to a conventional hangar, but used to
Corporate accommodate the business aircraft operations of a single company who typically
Hangar services (and stages) its own aircraft. Corporate hangars, which typically stand
alone, are usually larger than executive hangars.

Conventional
Hangar

Source: Aerofinity, Inc.

ground to a private developer who, in turn, constructs hangar facilities. In either case, the opera-
tor may want to develop specific construction guidelines to be followed. If an airport has received
FAA grant funds, it is important that leases are at fair market value to meet FAA grant assurances.

5.5.4 Commercial Operations

Commercial operations, particularly on-demand air taxi and per-seat on-demand, may require
additional ground handling services. Although the services identified in Table 5-10 could apply to
all aircraft regardless of flight purpose, these services may be more important in serving commer-
cial operations whose passengers may be less familiar with GA.

5.6 Landside Development

Landside facilities support airport activity by accommodating aircraft operators and passengers
transitioning between the landside and airside environments. These facilities are the interface
between the airport and the community. The interrelationship between various landside facilities

Tail Wjdth
S -x..

Door
Height

W

Figure 5-9. T-hangar dimensions.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/14300

Table 5-10. Ground handling services for commercial operations.

Potential Service Items Considerations
Counter space Number of passengers
. Office space Frequency

Passenger Check-in Secured storage space Contracted through an existing

Baggage weight and check business

Restrooms Can passengers intermix with

Seating traditional GA users?
Waiting Area Vending Length of wait time

Phone

Wireless Internet

Ground Transportation What other services make

Assistance access more convenient?
Other First aid station

ATM

Community information

Source: Aerofinity, Inc. analysis.

should enhance the customer service experience at an airport. The primary landside facilities gen-
erally include the terminal facility and other support facilities.

5.6.1 Terminal Facility

As with commercial service airports, many GA air-
ports have a building that serves as a terminal. The
terminal facility provides a “meet and greet” location
on the airport site. Depending on the circumstances,
a single building may serve as the terminal and house
various airport-related businesses, or there may be
one or more independent FBO facilities that serve as
terminals. At some smaller airports, the terminal
facility may also house the administrative functions
of the airport.

24/7, etc.)?

should be provided?

¥y ¥ ¥¥¥

Key Terminal Facility Questions

Is building convenient to the airfield?
Who needs to use the building?
When is the building open (business hours,

What basic services inside the building

Airport Toolbox

What additional services/amenities could

be offered to improve the customer service

The terminal building needs to meet the functional
needs of the aircraft operators. The level of operations
at an airport will drive the amenities provided in the
terminal. All terminals should at least provide the basics
of shelter, restrooms, and telephone communications. Additional services may include food vend-
ing machines or more full-service food and beverage options, as well as flight planning provisions
and weather briefings for pilots. If the terminal facility is a public-use building, then ADA accessi-
bility will be required.

experience?

Table 5-11 lists potential terminal facility functions and planning considerations. The core func-
tions are listed first followed by potential improvements or enhancements based on the type of
operations and demand at the airport.

5.6.2 Other Support Facilities

5.6.2.1 Airport Rescue and Fire Fighting (ARFF)

Many GA airports do not operate under FAR Part 139 certificates that require ARFF facilities to
be present on the airfield. Without the requirement for ARFF facilities, some airports have worked
cooperatively with their local communities to develop fire stations on or near the airport that
serve the community and provide a quick response to any incidents at the airport. To enhance these
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Table 5-11. Terminal facility functions and considerations.
Function Use Consideration Other Considerations
Separate men’s and Keep clean and well
women’s stocked
Restrooms ADA compliant Shower provisions for

transient pilot

24 hour access

Counter Space

Potential Users:
Ground service provider
Commercial operations

Rental cars

Length of counter
dependent on size of
operation

Office space in close
proximity

Potential Users:

Varies by number of people
to be accommodated in

ffi Airport e
Office Space irport operator space
Airport businesses
Secured storage for Depends on business
Storage Space .
supplies demand
Waiting space for View of airfield
passengers and/or pilots What is usage on busy day?
Lounge/Waiting Area How many passengers
could be on the largest
aircraft?
Proximity to counter space
Flight plannin Computer, Internet and Separate room shielded
ghtp g telephone access from ambient noise
Food and drink provision Eating area
for customers and . .
Vending/Kitchenette employees Additional refrigerated

storage needed for catering
aircraft?

Retail Sales

Pilot supplies or aviation
items for sale

Depends on demand

Separate quiet sleep/rest

How many transient pilots

Could be made available or
rented for business use

Pilot Rest Area area are typically present at
once?
Airport operator use for Depends on board meeting
. board meetings requirements
Meeting Room Space

Video presentation
equipment?

Business Center

Computer, fax, Internet
access

Complement to meeting
space

Separate room shielded
from ambient noise

Classroom Space

May be used for flight
training

Could be a multi-purpose
room

Wireless Internet

For waiting pilots and
passengers

Accommodate increased
pilot use of electronic flight
bags

Service for waiting
passengers

Restaurant

Food service at higher
activity facilities

Could it draw from airport
employees, customers and
community?

Could also assist in
providing aircraft catering

Source: Aerofinity, Inc. analysis.

Copyright National Academy of Sciences. All rights reserved.
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services, communities may also provide airport familiarity and aviation-specific response training
to fire department personnel.

5.6.2.2 Airport Maintenance Building

Landside development may also include airport operator-owned buildings to support mainte-
nance responsibilities, including but not limited to, mowing, facility repair, and snow removal (in
northern climates). These buildings are generally sized on a case-by-case basis to meet the needs of
the airport operator.

5.6.2.3 Security

Although GA airports are not under the same guidelines as commercial FAA Part 139 airports,
GA security regulations have become more strict since the terrorist attacks of September 11th
and are anticipated to become even stricter over time. Limiting airfield access and providing well-
lit facilities is important to creating a safe and secure environment. The Transportation Security
Administration (TSA) has published security guidelines for GA airports. These guidelines rec-
ognize that every GA airport is unique. The TSA guidelines include a self-evaluation tool to
help airports identify the most appropriate security measures to consider. Also, a national hot-
line (866-GA-SECURE) has been established to allow for the reporting of suspicious activity
at GA airports.

5.7 Summary

This chapter provides airport operators with general guidance for evaluating the current capa-
bility of an airport to accommodate the various sizes of new generation GA aircraft. Airport devel-
opment is complex and requires compliance with federal, state, and local regulatory measures and
standards. This document is not intended to replace professional planning and design services or
agency coordination, but to provide information to help the airport operator determine what assis-
tance may be required.

5.8 Helpful References and Resources

ACRP Synthesis 3: General Aviation Safety and Security Practices, http://onlinepubs.trb.org/onlinepubs/acrp/
acrp_syn_003.pdf. This synthesis study identifies current practices in safety and security at GA airports. It
reviews resources used by the general aviation community in (1) developing safety and security programs and
funding sources and (2) addressing issues that determine the amount of money spent on such programs. This
synthesis also describes current practices that GA airports use to keep facilities safe and secure.

American Association of Airport Executives (AAAE) training program website, http://www.aaae.org/training_
professional_development/interactive_employee_training/. The Interactive Employee Training (IET) System
is an interactive computer-based training system that uses digital video captured on location at an airport.
The interactive program is loaded onto specialized, dedicated IET workstations installed at the airport. The
IET operating system automatically stores and tracks each individual training record.

Consortium for Aviation System Advancement, Florida NGATS Airports Classification Report, http://www.casa.
aero/adminUploads/CASA%20Florida%20NGATS%20Airport%20Classification%20Report%20A.pdf. This
report establishes a Next Generation Air Transportation System (NGATS) classification standard to classify an
airport based on the facilities and services available at that airport.

U.S. Department of Transportation, Research and Innovative Technology Administration (RITA), Airport Ground
Access Planning Guide, http://ntl.bts.gov/DOCS/AGAPP.html. This report outlines the process for planning
ground access to airports within the context of current laws, regulations, and procedures. The report identi-
fies the key components of an airport access work program, discusses performance measures, and provides
extensive information on alternative strategies for improving airport access conditions.

Erect-a-Tube.com. Erect-a-Tube Hangar Size Chart, http://www.erect-a-tube.com/size_2.html. This site provides
a list of aircraft models and wing spans, heights, and lengths with Erect-A-Tube’s associated hangar model.
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FAA Advisory Circular 150/5070-6B, Airport Master Plans, http://www.faa.gov/airports_airtraffic/airports/resources/
advisory_circulars/media/150-5070-6B/150_5070_6b_chg1.pdf. This advisory circular provides guidance for
preparing master plans for airports that range in size and function from small GA to large commercial service
facilities. Specifically, Chapter 4 covers a public involvement program and Chapter 8 covers airport facility
requirements.

FAA Advisory Circular 150/5190-4A, Model Zoning Ordinance to Limit Height of Objects Around Airports, http://
rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/35e1883669b46c6a86256c690074e9
20/$FILE/150_5190_4a.pdf. This advisory circular provides a model zoning ordinance to be used as a guide to
control the height of objects around airports.

FAA Advisory Circular 150/5190-6, Exclusive Rights at Federally Obligated Airports, http://www.airweb.faa.gov/
Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/3df9402e6cae52048625725d00699cb2/$FILE/
150_5190_6.pdf. This advisory circular provides guidance on how an airport operator can comply with the
statutory prohibition on the granting of exclusive rights, which is one of the obligations assumed by the air-
port sponsors of public airports that have accepted federal assistance, either in the form of grants or property
conveyances.

FAA Advisory Circular 150/5190-7, Minimum Standards for Commercial Aeronautical Activities, http://www.
faa.gov/airports_airtraffic/airports/resources/advisory_circulars/media/150-5190-7/150_5190_7.pdf. This
advisory circular provides basic information pertaining to the FAA’s reccommendations on minimum stan-
dards and related policies for commercial activities on airports. Although minimum standards are optional,
the FAA highly recommends their use and implementation so as to minimize the potential for violations of
Federal obligations at federally obligated airports.

FAA Advisory Circular 150/5200-33B, Hazardous Wildlife Attractants on or Near Airports, http://rgl.faa.gov/
Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/532dcafa8349a872862573540068c023/$FILE/
150_5200_33b.pdf. This advisory circular provides guidance on certain land uses that can attract hazardous
wildlife on or near public-use airports. It also discusses airport development projects (including airport con-
struction, expansion, and renovation) affecting aircraft movement near hazardous wildlife attractants.

FAA Advisory Circular 150/5200-36, Qualification for Wildlife Biologists Conducting Wildlife Hazard Assessments
and Training Curriculums for Airport Personnel Involved in Controlling Wildlife Hazards on Airports, http://
rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/9F72C90F40350F598625719B006A
018D?OpenDocument&Highlight=wildlife. This advisory circular describes the qualifications for wildlife biol-
ogists who conduct Wildlife Hazard Assessments for airports certificated under Title 14, CFR Part 139 (14 CER,
Part 139). In addition, it addresses the minimum wildlife hazard management curriculum for the initial and
recurrent training of airport personnel involved in implementing an FAA-approved Wildlife Hazard
Management Plan.

FAA Advisory Circular 150/5220-10D, Guide Specification for Aircraft Rescue and Fire Fighting Vehicles, http://
www.faa.gov/airports_airtraffic/airports/resources/advisory_circulars/media/150-5220-10D/150_5220_10d.
pdf. This advisory circular contains information, references, and guidelines for a family of aircraft rescue and
fire fighting (ARFF) vehicles.

FAA Advisory Circular 150/5300-13, Airport Design, http://www.faa.gov/airports_airtraffic/airports/resources/
advisory_circulars/media/150-5300-13/150_5300_13.pdf. This advisory circular contains the FAA’s stan-
dards and recommendations for airport design. Specifically, Appendix 16 addresses new instrument approach
procedures.

FAA Advisory Circular 150/5300-14B, Design of Aircraft Deicing Facilities, http://rgl.faa.gov/Regulatory_and_
Guidance_Library/rgAdvisoryCircular.nsf/0/f78f1caObb3a1f7a862573ed004fddcc/$FILE/150_5300_14b.pdf.
This advisory circular provides standards, specifications, and guidance for designing aircraft deicing facilities.

FAA Advisory Circular 150/5300-16A, General Guidance and Specification for Aeronautical Surveys: Establishment
of Geodetic Control and Submission to the National Geodetic Survey, http://www.faa.gov/airports_airtraffic/
airports/resources/advisory_circulars/media/150-5300-16A/150_5300_16a.pdf. The establishment of geodetic
control by permanent survey monuments in the airport vicinity is critical to the National Airspace System
(NAS). These monuments and their accurate connections to the National Spatial Reference System (NSRS)
assure accurate relativity between surveyed points on an airport and between these points and other surveyed
points and facilities in the NAS, including the navigation satellites. This advisory circular explains the specifi-
cations for establishing geodetic control on or near an airport. It also describes how to submit the information
to the National Geodetic Survey (NGS) for approval and inclusion in the NSRS in support of aeronautical
information surveys.

FAA Advisory Circular 150/5300-17B, General Guidance and Specifications for Aeronautical Survey Airport Imagery
Acquisition and Submission to the National Geodetic Survey, http://www.faa.gov/airports_airtraffic/airports/
resources/advisory_circulars/media/150-5300-17B/150_5300_17b.pdf. This advisory circular provides the
specifications for Airport Imagery acquisition and how to submit the imagery for review and approval in sup-
port of aeronautical information and airport engineering surveys.
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FAA Advisory Circular 150/5300-18B, General Guidance and Specifications for Submission of Aeronautical Surveys
to NGS: Field Data Collection and Geographic Information System (GIS) Standards, http://www.faa.gov/
airports_airtraffic/airports/resources/advisory_circulars/media/150-5300-18B/150_5300_18B_planning
guidance_only.pdf. The primary purpose of this advisory circular is to list the requirements for data collection
conducted at airports in support of the FAA Airport Surveying—GIS Program.

FAA Advisory Circular AC 150/5320-6D, Airport Pavement Design and Evaluation, http://rgl.faa.gov/Regulatory_
and_Guidance_Library/rgAdvisoryCircular.nsf/0/F514949B9B3E8AE686256C750070206E?OpenDocument
&Highlight=pavement. This advisory circular provides guidance on the design and evaluation of pavements
at civil airports.

FAA Advisory Circular 150/5320-12C, Measurement, Construction and Maintenance of Skid Resistance Airport
Pavement Surfaces, http://rgl.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/2b97b
2812be290e986256¢690074£20¢/$FILE/150-5320-12C.pdf. This advisory circular provides guidance on how
to locate and restore areas on the pavement surface where friction has deteriorated below acceptable levels for
aircraft braking performance.

FAA Advisory Circular 150/5325-4B, Runway Length Requirements for Airport Design, http://www.faa.gov/
airports_airtraffic/airports/resources/advisory_circulars/media/150-5325-4B/150_5325_4b.pdf. This advisory
circular provides guidance for airport designers and planners to determine recommended runway lengths for
new runways or extensions to existing runways.

FAA Advisory Circular 150/5340-1], Standards for Airport Markings, http://www.airweb.faa.gov/Regulatory_and_
Guidance_Library/rgAdvisoryCircular.nsf/0/8852E94E6586FDD28625700300509565?OpenDocument&High
light=standards%20for%?20airport%20markings. This advisory circular contains the FAA standards for mark-
ings used on airport runways, taxiways, and aprons.

FAA Advisory Circular 150/5340-30D, Design and Installation Details for Airport Visual Aids, http://rgl.faa.gov/
Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/260F28 AEBB44618F862574E300685FAA?Open
Document. This advisory circular provides guidance and recommendations on the installation of airport visual
aids, including lighting systems.

FAA Advisory Circular 150/5360-9, Planning and Design of Terminal Buildings at Non-Hub Locations, http://www.
faa.gov/airports_airtraffic/airports/resources/advisory_circulars/media/150-5360-9/150_5360_9.pdf. This advi-
sory circular provides guidance material for the planning and design of airport terminal buildings at nonhub
locations.

FAA, Design Software, http://www.faa.gov/airports_airtraffic/airports/construction/design_software/. This web-
site links to software programs relevant for various aspects of airport pavement design and airspace analysis.

FAA, Airport/Facility Directory, http://www.naco.faa.gov/afd.asp?cycle=afd_15JAN2009&eff=01-15-2009&end=
03-12-2009. This publication details the facilities available at public use airports in the United States.

FAA Bulletin, Best Practices—Surface Access to Airports, http://www.faa.gov/airports_airtraffic/airports/resources/
publications/reports/media/bulletin_1_surface_access_best_practices.pdf. This document provides informa-
tion to facilitate airport coordination with surface transportation agencies. It also identifies current and future
research in the planning and design of airport surface access facilities related to terminal curbside, access roads,
and pedestrian walkways.

FAA, Digital Procedures Publication, http://www.naco.faa.gov/index.asp?xml=naco/online/d_tpp. This provides
PDF files of the U.S. Terminal Instrument Procedures, including approach, arrival, and departure procedures.
The document includes the instrument procedure as well as associated minimums.

FAA, Maximizing Airport Operations Using the Wide Area Augmentation System (WAAS), http://www.faa.gov/
about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/media/MaximizingAirport
OperationsUsingWAAS.pdf. This document provides an overview of the benefits that WAAS offers to airports
and provides information on the steps that airports can take now to begin realizing these benefits.

FAA, Next Generation Air Transportation System website, http://www.faa.gov/about/initiatives/nextgen/. This
site provides information and updates on the development of FAA’s NextGen initiative.

FAA Order 6850-2A, Visual Guidance Lighting Systems, http://www.faa.gov/documentLibrary/media/Order/ND/
6850.2A.pdf. This order contains installation criteria for all visual guidance lighting systems.

FAA Order 8260.3, US Terminal Instrument Procedures (TERPS), http://rgl.faa.gov/Regulatory_and_Guidance_
Library%5CrgOrders.nsf/0/12B3D4C9B4F46DCE862572D700538895?OpenDocument. This order contains
the criteria used to develop instrument approach procedures for airports.

FAA, Wildlife Hazard Mitigation website, http://wildlife-mitigation.tc.faa.gov. This site provides users with infor-
mation that will allow them to better understand and practice wildlife hazard mitigation at airports through
wildlife control.

FAA and USDA, Wildlife Hazard Management for Airports, a Manual for Airport Personnel, http://wildlife.pr.
erau.edu/EnglishManual/2005_FAA_Manual_complete.pdf. This manual contains a compilation of informa-
tion to assist airport personnel in conducting Wildlife Hazard Assessments and in developing, implementing,
and evaluating Wildlife Hazard Management Plans.

Airport Toolbox
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FAR Part 77 (14 CFR Part 77), Objects Affecting Navigable Airspace, http://www.access.gpo.gov/nara/cfr/
waisidx_07/14cfr77_07.html. This Federal Aviation Regulation establishes the standard for determining if a
structure (e.g., antenna tower, flag poles, lights, etc.) is an obstruction of navigable airspace.

FTA, Americans with Disabilities Act, http://www.fta.dot.gov/civilrights/civil_rights_2360.html. This site provides
information on The Americans with Disabilities Act of 1990 (ADA) which prohibits discrimination and
ensures equal opportunity and access for persons with disabilities.

General Aviation Manufacturers Association (GAMA), Statistical Databook and Industry Outlook. http://www.
gama.aero/media-center/industry-facts-and-statistics/statistical-databook-and-industry-outlook. GAMA pro-
duces a statistical databook each year containing general aviation and general aviation manufacturers’ activity.

National Air Trade Association (NATA), http://www.nata.aero. NATA represents aviation service businesses.
Some ground handling service providers use the services of NATA to train personnel.

National Business Aircraft Association (NBAA), Professional Development Programs, http://www.nbaa.org/.
NBAA represents companies who use GA aircraft. NBAA offers a range of professional development pro-
grams and certification information.

National Climatic Data Center (NCDC) website, http://www.ncdc.noaa.gov/oa/ncdc.html. This site provides an
archive of historic weather data.

Transportation Research Board (TRB), Intermodal Access to Airports, A Planning Guide—A Good Start, http://
ntl.bts.gov/1ib/7000/7500/7502/789764.pdf. This document has been prepared to help airport operators, local
governments, MPOs, consultants, and others identify the nature of airport access problems, identify alternative
solutions, and evaluate their effectiveness.

TSA, Airport Security Guidelines for General Aviation Airports, http://www.tsa.gov/assets/pdf/security_guidelines_
for_general_aviation_airports.pdf. This guidance document is intended to provide GA airport owners, oper-
ators, and users with guidelines and recommendations on aviation security concepts, technology, and
enhancements. It is a set of federally endorsed security enhancements for GA airports and a method for deter-
mining when and where these enhancements may be appropriate.

TSA, Security Initiatives: General Aviation, http://www.tsa.gov/what_we_do/tsnm/general_aviation/security_
initiatives.shtm. This site gives advice for security related to the GA industry.

University of Nebraska, Prevention and Control of Wildlife Damage Handbook, http://icwdm.org/handbook/index.
asp. This document details identification, control, and management measures for over 90 species of wildlife.
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CHAPTER 6

Community Outreach

6.1 Introduction

New generation GA aircraft provide both opportunities and challenges for airport operators
in community outreach. The press generated by these aircraft has raised the awareness of GA.
The goal of the airport operator’s community outreach program should be to use this awareness
to formulate a positive message for the airport. This is especially important for communities in
which these aircraft represent first-time business jet operations. A well thought out communi-
cation and education program is important to managing community expectations and fostering
good relationships with the community.

Community outreach is not only a way to educate the public on new generation aircraft, but
an opportunity to remind the public of the airport and its important role in the community as
a transportation and economic development asset. It is an opportunity to build good will for the
airport. There are four key components in a community outreach program: audience, message,
medium, and timeframe.

If there is no existing community outreach program, it may increase the responsibility of an
airport operator; however, protecting the airport and promoting its future may be one of the
most important roles of the airport operator. A community outreach program does not need to
be expensive, but it does require some effort. The three main reasons to undertake a community
outreach program are as follows:

¢ Inform and Educate. Increase better understanding of the value of the airport to the commu-
nity; inform the community about new generation aircraft characteristics; and obtain com-
munity support for the airport and users.

¢ Gather Information. Gather information about local needs and concerns.

e Establish Credibility. Establish the airport operator as a credible resource; build good will for
the airport by establishing a reputation of being fair and honest.

6.2 The Audience

In a community outreach program, it is important to build as many bridges as possible
between the airport and those people and organizations in the community that can influence the
airport’s success. The potential audience is broad and should cover the airport’s catchment area
discussed in Chapter 3. Table 6-1 identifies potential audience groups. When reaching beyond
the airport users, local civic associations can be a good place to start because many hold regular
meetings and may be in need of speakers.

Along with the target audiences, the airport operator may find that there is an airport oppo-
sition group. Opposition groups should not be excluded from community outreach efforts.
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Table 6-1. Potential audiences.

Audience Examples Purpose of Outreach

Users Tenants, pilpt_s asgociations, EAA e Create informed spokespeople
Chapters, Civil Air Patrol e Remind users to be good neighbors
Civic, service, and fraternal o Increase knowledge and
organizations, such as the League of understanding of the airport
Women Voters, Kiwanis Club, e Develop support for the airport

Community Optimist Club, Rotary Club, American

Organizations Legion, Lions Club, Elks Club,

Jaycees, Knights of Columbus, Shriners
Club, Veterans of Foreign Wars
(VEW), and neighborhood associations

Chamber of commerce, economic e Develop informed supporters
Business development associations, merchants
Community associations, and businesses that benefit

from serving airport users

Local, state, and federal elected e Develop support for the airport

officials. Some local officials may be in
Elected Officials an oversight capacity; others may be
able to help promote the airport or
pursue funding for improvements

e Make the airport part of the
planning process
e Develop support for the airport

Zoning Commission and Area Planning

Land Use Planners Commission members, MPOs

Media Local TV, radio, and newspaper e Become a known entity and a
reporters potential press liaison
. e Nurture aviation interest
Educational )
.. School groups, scout troops e Promote the benefits of GA
Organizations

e Reach out to potential future users

Source: Aerofinity, Inc.

However, because it is difficult to change a negative
viewpoint, most effort should focus on the broader
segment of the population, who along with existing
= What do people outside the airport fence airport supporters, can generate support to overcome
know about the airport? Do they even opponents.
know it is there?
= What do people believe the airport offers

Key Community Outreach Questions

the community? . 6.3 The Message

What are the goals of the community

and how does the airport fit within Before formulating the message, it is vital to listen to

those goals? the community and be aware of perceptions (positive
= Are community members aware of new and negative) about the airport.

generation aircraft, particularly VLJs?
If so, do they have concerns about noise
or other issues?

The goal of community outreach is to make the
airport’s value known and identify positive events that
otherwise may go unnoticed. The message for an airport
will vary based on the current and past community
outreach program. At airports with a limited or non-
existent community outreach program, the spread of new generation GA aircraft can provide a
reason to increase awareness and inform the community about the airport.

The message should be factual and centered on the local airport. Aviation jargon should be
avoided where possible, but it is also important not to speak down to the audience. Table 6-2
identifies potential discussion points to include in the message to inform the community about

Copyright National Academy of Sciences. All rights reserved.
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Table 6-2. Potential message presentation points.

Category Points

Size and type of facilities

Existing Facilities Instrument approaches

Type of aircraft served

Traffic levels

Number of based aircraft

Purpose of flight (e.g., business or training)

Other communities accessible from airport

Number of businesses at the airport

Number of jobs and payroll at airport

Businesses that rely on the airport for transportation and jobs
generated by these businesses

Revenue and taxes generated by airport operations

Tax dollars returned to the community during development projects
Medical emergencies

Vocational or flight training

Military support

Emergency response

Operations

Economic Impact

Social Impact

the transportation and economic development asset that the airport represents. These points can
be tailored to discuss new generation aircraft that may use the airport, or they can be broadened
to cover the airport at large, depending on the audience. Overall, the message should address the
questions and views identified during the listening process while promoting the value and pos-
itive contribution of the airport to the community.

The value an airport provides to the community can far exceed the money generated from the
airport. It can be difficult to quantify the value of the airport to a community, although an
economic impact analysis is one method to assign a dollar value to airport activity. Therefore, it
is important to include examples of activities beneficial to the community.

Airports provide a connection to the rest of the world. Defining the physical distances that can
be traveled and the different cities that can be reached from the airport enables the airport operator
to illustrate the connection between the community and the rest of the world. For example, if a
small airport in Montana has enough runway length for business jets to reach Chicago, Illinois,
with relative ease, that connection can be a tremendous value that the airport provides for the
local community. If that connection can be translated into jobs occurring or supported in the
community, it helps members of the general public better recognize the value of the airport even
if they are not direct users.

Information about aircraft that can use the airport, the airport classification and what that means,
as well as the benefits of compatible land use are all valuable details to include in the message.
Airports operators need to educate community leaders early and often so that they understand
the facility’s benefits to the community clearly. This early education can be important to airport
operators if and when land use planning and/or zoning changes are needed later on.

6.4 The Medium

Determining the most appropriate medium for the message will help dictate how successfully
the communication is received. There are several different ways to reach out to the community,
as shown in Table 6-3.

Copyright National Academy of Sciences. All rights reserved.
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Table 6-3. Potential methods for community outreach.

Method Example
Attend Meetings | Planning Commission, Zoning Board
Make Formal and informal presentations to the Planning Commission and
Presentations Zoning Board
Meetings with elected officials and/or the media
Personal Invite them to the airport, and keep them informed
Meetings Be a resource for them to respond to constituents or readers/viewers

Generate interest in the airport

Give Interviews | Local newspapers, radio stations, and TV stations

Handouts Brochures, pamphlets, flyers, etc.

Static displays of aircraft, airport anniversary celebrations, military reserve
days, air races, fly-in breakfasts, dedication of new buildings, youth group
activities, career days, student art showings, warbird displays, airport days,
airport tours, etc.

Press Releases About any of the above events

Keeps tenants informed

Use as an outreach tool

Make airport facts readily available

Post press releases

Arrange Events

Newsletters

Website

6.4.1 Presentations

Presentations can be a low-cost method to reach a broad community audience. Public speak-

ing can be intimidating, so it is important to prepare. Some guidelines for a good presentation
follow:

Know the audience and the material.

Dress appropriately.

Speak slowly and with conviction, enunciate clearly, and establish a rapport.

Project voice as needed.

Be conscious of body language.

Use visual aids as enhancements—ensure that all equipment is set up and working prior to
the presentation; have a backup plan if there are technical difficulties.

Make sincere eye contact—look straight into the eyes of a person in the audience for 3 seconds
at a time.

Bring notes, but do not read from them for extended lengths of time.

Pause to allow the audience time to reflect and an opportunity to think.

Have handouts ready and distribute them at the appropriate time.

Listen to audience questions, respond to audience reactions, and adjust and adapt to the mood
of the audience.

Know when it is time to stop talking.

6.4.2 Media Relations

Local media may be interested in various airport-related activities. When dealing with

reporters, it is important to establish a relationship and credibility and assume everything said
or written will be printed. The best time to get to know the media is before there is a problem or
crisis. Tips for establishing a beneficial relationship with the media follow:

Identify which newspapers or stations are good vehicles to communicate the message.
Identify which section of the paper or broadcast is appropriate for the message.

Identify editors or reporters of that section or segment of the broadcast.

Visit editors or reporters and get to know these individuals—establish a relationship, introduce
them to the airport, and be sure to have relevant information available.

Copyright National Academy of Sciences. All rights reserved.
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e Establish credibility—be honest and accurate, do not dodge controversy, avoid “no comment”
responses, and return phone calls or emails promptly (remember that emails may become
public).

e Assume everything that is said or written will be printed.

e If caught off guard by a question, provide a response as soon as the issue has been adequately
researched and studied.

Depending on the news, a press release may be a more appropriate way to get the message out
to the community. A press release needs to be well written and concise—tips follow:

¢ Send in the release in advance of an event (at least 3 days).
e Provide a short summary at the top of the document.

e Put the most important information in the first paragraph.
¢ Keep the entire document to a single page.

e Use short sentences and simple language.

e Write in the active voice.

¢ Provide contact information.

6.4.3 Aviation Events

An aviation event may be a way to invite the community to the airport and get the message
out. It may also provide an opportunity to partner with local community groups in support of
other organizations, such as a charity fundraiser. If some new generation GA aircraft are based
at the airport, it might be appropriate to organize an “airport awareness day” around them.
Events must be properly planned and executed if they are to be effective communication tools.
A lot of work goes into a successful event, beginning with establishing a clear purpose. Some tips
for event planning follow:

e Understand the purpose of the event.

e Set the goals for the event (e.g., number of people to attend and what attendees are expected
to gain from it).

e Setan event budget and date.

e Select a location on the airport—consider capacity, lighting, parking, electrical supply, and
restrooms.

e Set up a project timeline with tasks that must be accomplished by specific dates.

¢ Make an official announcement of the event and notify the media.

e Prepare and print promotional materials (e.g., brochures and invitations).

e Select a caterer, entertainment, and/or photographers if needed.

¢ Determine audiovisual needs.

e Review and sign necessary contracts.

e Finalize the agenda/program.

¢ Confirm with attendees.

e Prepare materials for the event (e.g., name badges and signage).

¢ Determine if any special licenses or permits are needed.

e Determine if traffic control is needed.

6.5 Timing of Community Outreach

The best time for community outreach is before it is needed. Develop airport allies in dif-
ferent groups, including community leaders, community members, and the media. Reach out
early and often. Community support often comes from understanding and acceptance.
Airport operators who only approach their communities when they need something usually
find opposition. Operators who communicate regularly usually find support or at least a
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Hosting an Event

The Indianapolis Airport Authority took
advantage of a relationship with an Eclipse
500 VLJ owner and invited him to fly the
aircraft to a reliever airport for a luncheon
event. Elected and local community leaders
and media representatives were invited to a
lunch at the airport, so they could experience
the capability of the airport to support busi-
ness jet aircraft and the low noise level of
the Eclipse.

willingness to work with the airport. It is important to commu-
nicate regularly with community leaders, community members,
and the media, even if it only involves updates to information
already provided. Examples of these types of communication
follow:

e Making annual reports available without the local media having
to ask for them.

e Asking local newspapers to run airport information articles.

e Regularly providing positive press releases.

¢ Regularly making presentations to local business and community
organizations.

6.6 Addressing Specific Issues

It is important to be proactive in addressing specific issues that
may arise. Although it may not be feasible to resolve the issue
immediately, demonstrating an understanding and willingness to
work with the community is important to generating good will. If
the airport operator is undertaking a development program, it is
important to build on the existing community outreach pro-

gram to address the project specifics.

A common issue at many airports is noise. One of the advantages associated with new generation
GA aircraft is the opportunity to publicize their small noise footprint. As discussed in Chapter 2,
these aircraft are quiet—in fact VL]s have noise characteristics similar to (or better than) other
existing small piston and turboprop aircraft.

Airport operators need to be careful when addressing the issue of noise. It is important to
address existing community noise concerns, but it is not desirable to generate new noise concerns.
The FAA has a program through FAR Part 150, Airport Noise Compatibility Planning, that can
be used to address noise issues; but if an airport does not have significant noise issues that can be
addressed through undertaking a Part 150 study, it will not be a benefit. There is a difference
between a high level of operations with a consistent noise level and localized complaints from a
few individuals about a small number of aircraft or operations.

Addressing a few localized complaints can be handled by trying to identify the aircraft in
question. If possible, talk to the pilot to determine if the aircraft can be operated in a more
community-friendly manner. Some airport operators have also established preferred departure
procedures. Although these procedures may be voluntary, they can help pilots be better neighbors
by directing departures away from the most noise-sensitive areas or having the aircraft climb
higher before flying over noise-sensitive areas.

An airport operator can also take steps to minimize noise complaints by owning the RPZs and
other protective areas beyond the end of the runway, as described in Chapter 5. Also, it is important
for the airport operator to work with the community to establish compatible zoning/land use
near the airport to try to reduce the level of noise-sensitive development near the airport.

The level of surrounding community interest in aviation noise is one factor that can be used
by an airport operator to identify an appropriate noise program. For example, the Boca Raton
Airport Authority in Florida has a Noise Abatement Program designed to mitigate aircraft noise
and educate the public on the procedures used to operate a noise-sensitive airport. Through
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NMT#2 - January Long Average Noise Levels by Type

Aircraft Type | N-Number Lmax| SEL Duration

TeSmseit—| GLF3 | Guifstream IIl| 91.4 | 99.2 | 372
V_ a .
g | LS5 | LearJet55 | 81.1 [ 885 | 229
-

~T— |H25B | Hawker | 80.8 | 887 | 281
®

Gl |C560 | Citation5 | 77.8 | 87.1 | 26.2

—— il |C550| Citation2 | 77.1 | 859 | 242
-

— il | B350 | KingAir | 699 | 788 | 230

B | EASO | Eclipse Jet | 69.6 | 77.7 | 124

3 C172 | Cessna 172 | 68.6 | 79.9 28
Source: http://airquality.ucdavis.edu/pages/events/2008/flying_presentations/BUCK.pdf.
Presentation by Russell Buck, Boca Raton Airport Authority, 2008 US Davis, Symposium

on Aviation Noise & Air Quality.

Figure 6-1. Example aircraft noise levels at Boca Raton Airport.

this program, average noise levels have been compiled to use as an educational tool. Figure 6-1
(a page from a presentation made by the Authority) shows that the Eclipse VL] has a smaller
noise footprint than a King Air 350, a common turboprop, both in terms of the highest noise
level (Lmax) and cumulative acoustical energy (SEL).

6.7 Summary

Community outreach should be an ongoing and proactive effort by the airport operator. The
spread of new generation GA aircraft provides an opportunity to share good news about general
aviation with the community. Depending on the airport, it may also provide the opportunity to
discuss the ability to improve or enhance the services provided by the airport for the community.

A community outreach program should focus on developing an understanding of the airport
and its value within the community at large, before support is needed. This chapter has provided
basic guidance on the potential audience, message, medium, and timeframe. Given that each
airport and community is unique, the airport operator is the most knowledgeable to take the
information from this chapter, assess the current community outreach program, and develop
and implement a new program or improve and enhance an existing program to address the
challenges and opportunities presented by new generation GA aircraft.

6.8 Helpful References and Resources

APTA, Public Transportation: Wherever Life Takes You, http://www.publictransportation.org/default.asp. This
site is designed to better inform the public about the benefits and importance of public transportation.
Under the Transit Systems tab, there is a link to transit systems to airports.

Airport Owners and Pilots Association (AOPA), Airport Support Network, http://www.aopa.org/asn/. AOPA
represents the interests of individual aircraft owners and pilots. The Airport Support Network is a program

Copyright National Academy of Sciences. All rights reserved.
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made up of AOPA members who volunteer as a representative at each airport to promote, protect, and
defend community airports.

AOQOPA Online, Guide to Obtaining Community Support for Your Local Airport http://www.aopa.org/asn/
airportpr/. This guide provides suggestions for developing a public relations program for an airport.

FAA Advisory Circular 150/5020-1, Noise Control and Compatibility Planning for Airports, http://rgl.faa.gov/
Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/f4fae43a49d9f2{e86256¢720077ad35/$FILE/
150-5020-1.pdf. This advisory circular provides guidance for noise control and compatibility planning for
airports under FAR Part 150 and the Aviation Safety and Noise Abatement Act of 1979 (ASNA).

FAA Advisory Circular 150/5050-4, Citizen Participation in Airport Planning, http://rgl.faa.gov/Regulatory_and_
Guidance_Library/rgAdvisoryCircular.nsf/0/8290f2506b1ab49086256c690074e645/$FILE/150-5050-4.pdf.
This advisory circular provides guidance for citizen involvement in airport planning. It is intended as a guide
for airport sponsors, planners, and interested citizens in achieving citizen participation in airport planning
studies.

FAA, Community Involvement, http://www.faa.gov/about/office_org/headquarters_offices/aep/planning_toolkit/
media/VI.A.pdf. This manual is designed to provide practical guidelines for involving the community in
various aviation planning situations.
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CHAPTER 7

Funding Alternatives

7.1 Introduction

Many of the considerations addressed in this guidebook may require airport operators to
make significant financial investments in infrastructure and/or facilities. But with the wide
range of existing facilities, localized development considerations, and varying material costs
around the country, it is not feasible to provide general cost guidance. Working with a local
airport development professional is the best way to identify the costs that may be incurred
for a specific airport.

Developing a list of future desired airport projects to be ready for the new generation of GA
aircraft is the easier part; funding the implementation may be more of a challenge. Several
sources exist today that are being used for the development of airports, the most common being
FAA grant monies. Overall, GA airports may have limited funding options unless they are part
of a larger community or airport system.

7.2 Federal Grants

FAA Airport Improvement Program (AIP) monies are the typical source of funding for airport
development. The most recent AIP funding authorization, Vision 100—Century of Aviation
Reauthorization Act, continued the non-primary baseline appropriation of $150,000 per year per
airport that was established in Federal fiscal year 2001 by its predecessor Act, AIR-21, providing
that the minimum appropriation was made by Congress. All GA and reliever airports included
in the National Plan of Integrated Airport Systems (NPIAS), which is a Federal plan comprising
more than 3,400 existing and proposed airports, are eligible for non-primary funding.

GA airports may also be able to obtain AIP apportionment and discretionary funding by
working with the FAA and State oversight agencies. The FAA uses a priority system to identify
projects, with the highest priority being given to safety, security, and preservation of existing
infrastructure. The existing AIP provides 95% of the funds at GA airports for eligible development
projects with the remaining 5% coming from state grants and/or local funds. Eligible development
projects typically are non-revenue-producing, although current legislation allows some revenue-
producing projects to be funded, if all other airport needs are met. AIP funding is used for a range
of projects as shown in Figure 7-1.

The preparation of an Airport Capital Improvement Program (ACIP), which is a 5-year plan
showing desired airport improvement projects, is the first step in documenting facility needs.
Airspace and environmental approval is also required before a project is eligible for AIP funding.
Airspace approval typically is accomplished through inclusion of the project on the airport’s
approved Airport Layout Plan or other airspace approval process. Environmental approval
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Reconstruction, 19%

Standards, 27%

Security, 2%

Safety, 4%

New Airport, 3%

Environmental, 5% Access, 4%

Capacity, 17%
Source: FAA, National Plan of Integrated Airport Systems 2009-2013.

Terminal, 18%

Figure 7-1. NPIAS expenditures by project type.

is accomplished through the preparation of the necessary environmental documents to meet
the requirements of the National Environmental Policy Act (NEPA). Environmental documents
range from Categorical Exclusions to Environmental Assessments to Environmental Impact
Statements.

In addition to AIP funding for specific projects, funding from other government agencies may
also be available (e.g., from the TSA for security improvements).

7.3 State Grants

Many states support aviation development. The two most common forms of state funding are
matching grants for AIP-funded projects or state-local grant programs that are not eligible for
Federal funding. The level of state participation, eligibility of projects, and application process
varies from state to state. Typically, the State DOT aviation department or office oversees any
state aviation funding programs.

7.4 Airport Revenues

Local funds for GA airports typically come from local airport revenues or the operating
governmental entity for publicly owned airports. When a GA airport is part of a larger airport
system, additional airport revenue funds may be available to support the overall system.

The most common sources of airport-generated revenues at a GA airport are as follows:

e Fuel sales or fuel flowage fees

e Land and facility leases (such as building and hangar rents)
¢ Tenant contract revenue (FBO, rental car, etc.)

e Activity and usage fees (such as aircraft tie-downs)

e Advertising revenues

Whether these revenues flow to the airport owner or to a tenant depends on the contractual
arrangement for services at the airport. When the revenues are less than the funds needed for the
operation of the airport, the next source of funding usually comes from the airport owner or
sponsor. This may include the relevant taxing authority through its governing body.

Copyright National Academy of Sciences. All rights reserved.
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7.5 Bonds

For significant capital improvement programs, another local funding option is the issuance
of bonds. There are two basic types of bonds: general obligation and revenue bonds.

7.5.1 General Obligation Bonds

General obligation bonds are secured by the full faith, credit, and taxing authority of the issu-
ing government agency. General obligation bonds are instruments of credit and, because of the
government guarantee, the interest rate that must be paid to the bondholders is reduced. This
type of bond uses tax revenues to retire the debt and a key element is usually the approval of the
electorate of a tax levy to support airport development. Government entities generally have
limits established for the maximum level of indebtedness that can be assumed.

7.5.2 Revenue Bonds

Another type of bond is an airport revenue bond, which is secured only by the revenues of the
airport. Revenue bonds are retired solely from the revenue of a particular project or from the
operating income of the issuing agency. Generally, they fall outside the statutory limitation on
public indebtedness and in many cases do not require voter approval. Revenue bonds normally
carry a higher interest rate because they lack the security of general obligation bonds. An additional
challenge is that revenue bonds usually require a large reserve if there are no firm guarantees.
Often it is required that the net income (total revenue less maintenance and operating expenses)
available for debt service must be at least 1.25 to 1.5 times the annual debt service. This money
must be put in a fund to be used only for payment of the bond’s principal and interest if net
revenues in any particular year are not sufficient to meet these payments.

It is possible to mix the benefits of a general obligation bond with some of the advantages of a rev-
enue bond. When this is done, it is generally intended that the bond will be retired from revenues,
as is the case with a true revenue bond. However, if the revenues would not be enough to meet
all debt service payment, the community’s tax base would have to make up the difference.

Some states also have bond banks or another form of pooled credit through which smaller
projects can be combined for bond issuance. Where bond banks exist, there is a potential to lower
the costs of initiating a bond.

7.6 Private Investment

If a project is intended to serve a specific corporate user, in some cases it may be possible to
obtain support from the corporate users of the facility. Although corporate support may not
cover the full cost or full local share, it can contribute to the overall funding, while delivering a
strong message about the importance of the improvement.

Some airport operators have successfully used bank financing for obtaining airport develop-
ment capital. Generally two conditions are required to obtain bank financing: the airport must
demonstrate the ability to repay the loan at current interest rates, and the capital improvement
must be less than the value of the facility.

Another important source for development funding is the private sector. There are many areas
in which private development can occur at an airport. In these cases, typically the airport owner
grants the developer a land lease and the private developer provides the funding to construct the
improvement. Private-sector funding typically is associated with revenue-producing development
rather than airfield infrastructure.

Funding Alternatives
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7.7 Privatization

Most airports in the United States are operated as not-for-profit entities with oversight by a
politically appointed or governmental agency. Privatization can refer to a broad range of activities
that entail varying levels of private involvement in the operations of an airport, ranging from
partial to full privatization.

7.8 Summary

Although there are a number of potential revenue sources, identifying the appropriate one for
a specific airport requires coordination with the relevant governmental oversight agencies. The
purpose of the project and the airport revenues also affect the potential revenue sources. Airport
funding is best identified as part of a longer term capital improvement program developed in
conjunction with the airport’s budget.

7.9 Helpful References and Resources

ACRP Synthesis 1 Innovative Finance and Alternative Sources of Revenue for Airports, http://onlinepubs.trb.org/
onlinepubs/acrp/acrp_syn_001.pdf. This synthesis provides an overview of common capital funding sources
used by airport operators, a review of capital financing mechanisms used by airports, descriptions of various
revenue sources developed by airport operators, and a review of privatization options available to U.S. airport
operators.

FAA, Airport Improvement Program Handbook, http://www.faa.gov/airports_airtraffic/airports/aip/aip_handbook/.
This handbook provides guidance and sets forth policy and procedures on how the FAA is to administer the
Airport Improvement Program (AIP). AIP is a grant program for airport planning and development projects
available to airports within the National Plan of Integrated Airport Systems (NPIAS).

FAA Order 5190.6A, Airport Compliance Requirements, http://www.faa.gov/airports_airtraffic/airports/resources/
publications/orders/media/Obligations_5190_6a.pdf. This order provides policies and procedures related
to airport compliance with obligations under FAA grant programs.
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Glossary

AC. See Advisory Circular.

ACIP. See Airport Capital Improvement Program.

ACRP. See Airport Cooperative Research Program.

ADG. See Airplane Design Group.

ADS-B. See Automatic Dependent Surveillance Broadcast.

Advisory Circular (AC). A series of publications from the FAA detailing the requirements for
various facets of aviation and airports.

AIP. See Airport Improvement Program.
Air Taxi Operations. See On-Demand Services.

Air Traffic Activity Data System (ATADS). An FAA database that contains the official
National Airspace System air traffic operations data available for public release.

Aircraft Approach Category. A grouping of aircraft defined by FAA based on 1.3 times the
stall speed at maximum certificated landing weight.

Aircraft Owners and Pilots Association (AOPA). A not-for-profit trade organization dedicated
to general aviation was incorporated on May 15, 1939.

Aircraft Rescue and Firefighting (ARFF). A special category of firefighting that involves the
response, hazard mitigation, evacuation, and possible rescue of passengers and crew of an aircraft
involved in an airport ground emergency.

Airfield. Runways, taxiways, and other facilities that accommodate the takeoft, landing, and
movement of aircraft on the ground.

Airplane Design Group (ADG). A grouping of airplanes defined by FAA based on wingspan
and tail height.

Airport Capital Improvement Program (ACIP).

Airport Cooperative Research Program (ACRP). An industry-driven, applied research pro-
gram focused on developing solutions to problems faced by airport operators. ACRP is managed
by the Transportation Research Board of the National Academies and sponsored by the FAA.

Airport Improvement Program (AIP). The Airport Improvement Program (AIP) provides
grants to public agencies—and, in some cases, to private owners and entities—for the planning
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and development of public-use airports that are included in the National Plan of Integrated Airport
Systems (NPIAS).

Airport Layout Plan (ALP). A set of drawings showing the existing conditions and planned
improvements for the airport.

Airport Reference Code (ARC). A system used by the FAA to relate airport planning and
design criteria to the operational and physical characteristics of the aircraft intended to use the
airport. Also see Aircraft Approach Category and Airplane Design Group.

Airport Traffic Control Tower (ATCT).

ALP. See Airport Layout Plan.

ALS. See Approach Lighting Systems.

AOPA. See Aircraft Owners and Pilots Association

Approach Lighting Systems (ALS). A system of lights starting at the runway threshold and
extending outward into the approach zone providing visual information to a pilot on runway
alignment and location relative to the runway threshold. The system is classified as high-intensity
or medium-intensity based on the types of lamps and equipment used.

Apron. A defined area on an airport i