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municipal airport

INTRODUCTION

The Glendale Municipal Airport (GEU)
Master Plan Study has been undertaken to
evaluate the airport’s capabilities and role,
to forecast future aviation demand, and to
plan for the timely development of new or
expanded facilities that may be required to
meet that demand. The ultimate goal of
the master plan is to provide systematic
guidelines for the airport’s overall
maintenance, development, and operation.

The master plan is intended to be a
proactive document which identifies and
then plans for future facility needs well in
advance of the actual need for the facilities.
This is done to ensure that the City of
Glendale can coordinate project approvals,
design, financing, and construction to
avoid experiencing detrimental effects due
to inadequate facilities.

An important result of the master plan is
reserving sufficient areas for future facility
needs. This protects development areas
and ensures they will be readily available
when required to meet future needs. The
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intended result is a detailed land use
concept which outlines specific uses for all
areas of airport property.

The preparation of this master plan is
evidence that the City of Glendale
recognizes the importance of air
transportation to the community, as well as
the unique challenges operating an airport
presents. The investment in an airport yields
many benefits to the community and the
region. With a sound and realistic master
plan, Glendale Municipal Airport can
maintain its role as an important link to the
national air transportation system for the
community, and maintain the existing
public and private investments in its
facilities.




The City of Glendale initiated this
master plan to re-evaluate and adjust
as necessary the future development
plan for Glendale Municipal Airport.
The last master plan for Glendale
Municipal Airport was completed in
January 1998. The City has owned
and operated the airport since its
opening in 1986 and is responsible for
funding all capital improvements at
the airport and obtaining matching
Federal Aviation  Administration
(FAA) and Arizona Department of
Transportation (ADOT) - Aeronautics
development grants. This master plan
is intended to provide guidance
through an updated capital improve-
ment and financial program to demon-
strate the future investments required
by the City of Glendale at Glendale
Municipal Airport. Many national,
regional, and local aviation factors
have changed significantly since the
completion of the previous master
plan. The City has undertaken this
master plan to account for those
changes in future planning for the air-
port.

On a national level, the events of Sep-
tember 11, 2001 and the repercussions
to the national aviation system have
affected general aviation. The most
significant effect is the growth of busi-
ness jet activity and the expansion of
fractional-ownership companies. Many
companies find it economical to trans-
port their employees via business jet
in order to save time and money when
compared to utilizing commercial air-
lines.

More recently, the introduction of a
new class of business jet, the Very
Light Jets (VLJs), may also have a
significant impact on general aviation

airports across the country. VLJs
were introduced to the national fleet
beginning in 2006 and initial orders
for the aircraft are by companies wish-
Ing to provide on-demand air-taxi ser-
vice. Part of the appeal of these air-
taxi companies is the ability to utilize
the national network of small general
aviation airports and, thus, further
save the consumer time.

On a regional level, the Phoenix met-
ropolitan area is one of the fastest
growing areas of the country. This
growth in population and employment
needs to be considered in this master
plan update.

On a local level, the City of Glendale is
itself experiencing continued growth.
A number of large national companies
have relocated to the Glendale area.
The development of the city’s sports
and entertainment district that in-
cludes the Westgate City Center com-
plex, Jobing.com Arena (home of the
Phoenix Coyotes National Hockey
League team), the University of Phoe-
nix Stadium (home to the Arizona
Cardinals National Football League
team), and numerous hotel, restau-
rant, office and retail outlets, includ-
ing a Cabela’s outdoor mega store, has
diversified Glendale’s economy. These
facilities hosted significant national
events including the 2008 Super Bowl,
the 2007 National Bowl Championship
Series (BCS) college football game, the
Fiesta Bowl, international soccer
matches and big name concerts. Glen-
dale is now a major destination city
and the City of Glendale wants these
potential impacts to the airport to be
considered in the master plan since
this area is only one and one-half
miles to the east of the airport.



In addition, the airport itself has
changed significantly since the pre-
vious master plan. The runway has
been lengthened from 5,350 feet to
7,150 feet in order to accommodate
growing activity by business jets. The
City is also interested in potential op-
tions for development of the east side
of the airport.

MASTER PLAN OBJECTIVES

The primary objective of the master
plan is to provide the community and
its leadership with guidance for oper-
ating the airport in a safe and efficient
manner while planning for future de-
mand levels. To accomplish this objec-
tive requires a comprehensive evalua-
tion of the existing airport and a de-
termination of what actions should be
taken to maintain a safe and reliable
airport facility while meeting the avia-
tion needs of the region. This master
plan will provide a vision for the air-
port covering the next 20 years and, in
some cases, beyond. With this vision,
the City of Glendale will have advance
notice of potential future airport fund-
ing needs so that appropriate steps
can be taken to ensure that adequate
funds are budgeted and planned.

Specific objectives of the Glendale
Municipal Airport Master Plan are:

. Preserve Public and
Private Investments

The City of Glendale, United States
Government (through the Federal
Aviation Administration [FAA]), and
State of Arizona (through the Depart-

ment of Transportation — Aeronautics
Division [ADOT]) have made consi-
derable investments in the airport’s
infrastructure. Private individuals
and businesses have made invest-
ments in buildings and other facilities.
The master plan will provide for con-
tinued maintenance and necessary
iImprovements to the airport's infra-
structure to ensure maximum utility
of the private facilities at Glendale
Municipal Airport and ensure the con-
tinued use of publicly funded facilities.

o To Ensure that Future
Development Will Not
Negatively Impact Luke
Air Force Base’s Mission

Luke Air Force Base is located four
miles to the west of the airport. Any
recommended development for Glen-
dale Municipal Airport must be mind-
ful of not only the national security
importance of the AFB but also the
fact that the AFB is the largest em-
ployer in the City of Glendale.

o Be Reflective of Community
Goals and Objectives

Glendale Municipal Airport is a public
facility serving the needs of the local
residents and businesses. The master
plan needs to be reflective of the de-
sires and visions the local communi-
ties have for quality of life, business
development, and land use. The mas-
ter plan will consider existing commu-
nity planning documents for surround-
ing communities and the County in
the ultimate design and use of the air-
port.



o Maintain Safety

Safety is an essential consideration in
planning and development at the air-
port. The master plan will focus on
maintaining the highest levels of safe-
ty for airport users, visitors, em-
ployees, and surrounding communi-
ties.

. Preserve the Environment

Protection and preservation of the lo-
cal environment are essential concerns
in the master plan. Any improve-
ments called for in the master plan
will be mindful of environmental re-
guirements.

o Attract Public Participation

To ensure that the master plan re-
flects the concerns of the public, the
local communities, airport tenants,
airport users, and businesses through-
out the region, the master plan
process will include an active public
outreach program to solicit comments
and suggestions and include them in
the final master plan, to the extent
possible.

o Strengthen the Economy

In continuing support of the area’s
growing economy, the master plan is
aimed at retaining and increasing jobs
and revenue for the region and its
businesses.

o Develop Aviation Forecasts
To insure that the unprecedented

growth in both population and em-
ployment in the West Valley area and

the City of Glendale, in particular, is
addressed when developing aviation
demand forecasts.

o Detailed Facility Planning

To develop detailed alternatives for
facility development, based on forecast
aviation demand, for both the east and
west sides of the airport.

o Football and Hockey Team
Impacts to the Airport

Analyze information related to the po-
tential aviation demand that could be
generated by the close proximity of the
Phoenix Coyotes and the Arizona Car-
dinals professional sports franchises.

. Corporate Aviation

Address the needs of corporate avia-
tion operators as it relates to Glendale
Municipal Airport.

BASELINE ASSUMPTIONS

A study such as this typically requires
some baseline assumptions that will
be used throughout the analysis. The
baseline assumptions for the Glendale
Municipal Airport master plan are
listed below:

o Glendale Municipal Airport will
continue to operate as a publicly
owned general aviation reliever
airport in western Maricopa
County, Arizona.

o Nearby Phoenix Sky Harbor In-
ternational Airport will contin-
ue to be a commercial service



airport with minimal general
aviation activity.

o Other regional general aviation
airports in Maricopa County
will remain open for the fore-
seeable future.

o Glendale Municipal Airport will
continue to seek general avia-
tion and corporate business avi-
ation based tenants and tran-
sient operations.

o The general aviation industry
will grow as forecast by the
Federal Aviation Administra-
tion in it annual Aerospace
Forecasts.

o Population and employment
will continue to grow as forecast
by the Maricopa Association of
Governments and the State of
Arizona.

o Both a federal program and a
state program will be in place
through the planning period to
assist in funding future capital
development needs.

o The mission of Luke Air Force
Base will not change substan-
tially during the planning pe-
riod.

MASTER PLAN
ELEMENTS AND PROCESS

The Glendale Municipal Airport mas-
ter plan is being prepared in a sys-
tematic fashion following FAA guide-
lines and industry-accepted principles
and practices, as shown on Exhibit
IA. The master plan has six chapters
that are intended to assist in the dis-
covery of future facility needs and pro-
vide the supporting rationale for their
implementation.

Chapter One - Inventory summa-
rizes the inventory efforts. The inven-
tory efforts are focused on collecting
and assembling relevant data pertain-
ing to the airport and the area it
serves. Information is collected on ex-
isting airport facilities and operations.
Local economic and demographic data
Is collected to define the local growth
trends. Planning studies which may
have relevance to the master plan are
also collected.

Chapter Two - Forecasts examines
the potential aviation demand at the
airport. The analysis utilizes local so-
cioeconomic information, as well as
national air transportation trends, to
guantify the levels of aviation activity
which can reasonably be expected to
occur at Glendale Municipal Airport
through the year 2025. The results of
this effort are used to determine the
types and sizes of facilities which will
be required to meet the projected avia-
tion demand at the airport through
the planning period.

Chapter Three - Facility Require-
ments comprises the demand capacity
and facility requirements analyses.
The intent of this analysis is to com-
pare the existing facility capacities to
forecast aviation demand and deter-
mine where deficiencies in capacities
(as well as excess capacities) may ex-
ist. Where deficiencies are identified,
the size and type of new facilities to
accommodate the demand are identi-
fied. The airfield analysis focuses on
improvements needed to safely serve
the type of aircraft expected to operate
at the airport in the future, as well as
navigational aids to increase the safe-
ty and efficiency of operations. This



element also examines the general
aviation terminal, hangar, apron, and
support needs.

Chapter Four - Alternatives con-
siders a variety of solutions to accom-
modate the projected facility needs.
This element proposes various facility
and site plan configurations which can
meet the projected facility needs. An
analysis is completed to identify the
strengths and weaknesses of each
proposed development alternative,
with the intention of determining a
single direction for development.

Chapter Five - Airport Plans pro-
vides both a graphic and narrative de-
scription of the recommended plan for
the use, development, and operation of
the airport. An environmental over-
view is also provided. The master
plan also includes the official Airport
Layout Plan (ALP) and detailed tech-
nical drawings depicting related air-
space, land use, and property data.
These drawings are used by the Fed-
eral Aviation Administration (FAA) in
determining grant eligibility and fund-

ing.

Chapter Six - Financial Plan focus-
es on the capital needs program which
defines the schedules, costs, and fund-
ing sources for the recommended de-
velopment projects.

COORDINATION

The Glendale Municipal Airport mas-
ter plan is of interest to many within
the local community. This includes lo-
cal citizens, community organizations,
airport users, airport tenants, area-

Vi

wide planning agencies, and aviation
organizations. As an important com-
ponent of the regional, state, and na-
tional aviation systems, the Glendale
Municipal Airport is of importance to
both state and federal agencies re-
sponsible for overseeing air transpor-
tation.

To assist in the development of the
master plan, the City of Glendale has
identified a group of community mem-
bers and aviation interest groups to
act in an advisory role in the develop-
ment of the master plan. Members of
the Planning Advisory Committee
(PAC) will review phase reports and
provide comments throughout the
study to help ensure that a realistic,
viable plan is developed.

To assist in the review process, draft
phase reports will be prepared at the
various milestones in the planning
process. The phase report process al-
lows for timely input and review dur-
ing each step within the master plan
to ensure that all master plan issues
are fully addressed as the recom-
mended program develops.

A series of public information work-
shops will also be held as part of the
plan coordination. The public infor-
mation workshops are designed to al-
low any and all interested persons to
become informed and provide input
concerning the master plan. Notices
of meeting times and locations will be
advertised through the media as well
as local neighborhood associations.
The draft phase reports will also be
made available to the public online at
www.coffmanassociates.com.
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NOTE: Due to transitions within the
City of Glendale and at the airport,
development of the master plan was
put on hold from approximately No-
vember 2006 through April 2008.
Several significant changes occurred
during this timeframe including the
change of use of 240 acres of property
located to the southeast of the airport
across the New River channel that had
been acquired by the city from the
City of Phoenix for noise protection
purposes. The land is now being used
for development of a spring training
baseball facility. In addition, approx-
imately seven acres to the immediate
northeast of the runway was acquired.

vii

To reflect these and other changes,
this document and the associated ex-
hibits have been updated to reflect the
current airport condition.

The aviation forecasts presented in
Chapter Two have been re-examined
for any significant deviations when
compared to actual activity over the
previous two years. The growth in ac-
tivity has generally trended well with
the forecasts. The forecasts have been
approved by the FAA for planning
purposes; therefore, the approved fore-
casts will remain as originally pre-
sented.
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Chapter 1

INVENTORY

The initial step in the preparation of the
airport master plan for Glendale Municipal
Airport is the collection of information that
will provide a basis for the analysis to be
completed in subsequent chapters. For the
master plan, information is gathered
regarding not only the airport, but also the
region it serves. This chapter will begin
with an overview of the airport location,
competing airports, and typical weather
conditions. This will be followed by a
discussion ~ of  demographic  and
socioeconomic factors relevant to the
region. A comprehensive overview of the
national aviation system for general
aviation airports and the role of Glendale
Municipal Airport in the national system is
also presented. Finally, an inventory of the
existing conditions at the airport will be
discussed.

The information outlined in this chapter
was obtained through on-site inspections
of the airport, including interviews with

airport management, airport tenants, and
representatives of various government
agencies. Information was also obtained
from existing studies. Additional
information and documents were provided
by Federal Aviation Administration (FAA),
Maricopa Association of Governments
(MAG), Arizona Department of
Transportation - Aeronautics Division
(ADOT), the City of Glendale - Economic
Development Department, and the City of
Glendale - Planning Department.

REGIONAL SETTING
The purpose of this section is to summarize
various studies and data col-
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lected to provide an understanding of
the characteristics of the regional
area. Within this section is a descrip-
tion of the airport setting, the ground
access systems near the airport, the
existing and future land uses around
the airport, and the local climate.
This information is important baseline
data when developing forecasts for
critical airport infrastructure to sup-
port demand over the planning period.

AIRPORT LOCATION

As depicted on Exhibit 1A, Glendale
Municipal Airport is located on ap-
proximately 447 acres of property in
the City of Glendale, Arizona. The
airport is approximately six miles to
the west of the City of Glendale’s cen-
tral business district. The City of
Glendale is part of the greater Phoe-
nix metropolitan area within Maricopa
County.

The City of Glendale is bounded on the
east and south by the City of Phoenix,
on the north and west by Peoria, Sun
City, Youngstown, and El Mirage. To
the south are the Cities of Litchfield
Park, Goodyear, Avondale, Cashion,
and Tolleson.

Approximately four miles directly to
the west is Luke Air Force Base,
which is home to the 56" Fighter Wing
and the Air Force Reserve. There are
more than 200 F-16s assigned to the
base, and the base population includes
7,500 military members and 15,000
family members. The base is an
integral part of the identity of Glen-
dale and the greater Phoenix region.
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Glendale Municipal Airport is directly
accessed via Glen Harbor Boulevard
which extends along the western edge
of the airport site. Glen Harbor inter-
sects with Glendale Avenue to the
north of the airport. Approximately
1.5 miles to the east is Arizona High-
way 101 (the Agua Fria Expressway).
Other regional access is provided by
Interstate Highway 10, approximately
5 miles to the south, and U.S. High-
way 60, approximately four miles to
the north.

The airport is bordered on the north
by Glendale Avenue, to the east by the
New River, to the south by the Agua
Fria River and the City of Glendale
Water Reclamation Facility, and on
the west by aboveground high-voltage
electric power lines which run along-
side Glen Harbor Boulevard. West of
Glen Harbor Boulevard is undeveloped
land that is zoned for light industrial
uses.

GROUND TRANSPORTATION

Union Pacific rail lines extend through
the City of Glendale approximately six
miles to the east of the airport. There
are no rail spurs extending in the vi-
cinity of the airport. Amtrak service is
not available in the Phoenix Metropol-
itan Area. The initial starter line for a
light rail system is scheduled to open
in December 2008. This line will serve
the central Phoenix region. There are
no plans to extend light rail to western
Glendale at this time. Greyhound bus
line provides a depot in the City of
Glendale, approximately six miles to
the east on Glendale Avenue.
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Local transportation service includes
several taxi companies, some of which
cater to customers with special needs.
Valley Metro operates a local bus line
that extends from Luke Air Force
Base through the Glendale central
business district. There is a stop on
this route at the intersection with
Glen Harbor Boulevard. There are di-
rectional signs to the airport on the
major arterials and highways in the
vicinity of the airport. Both north and
south Loop 101 have written signs in-
dicating the exit to access the airport.
Glendale Avenue has universal green
airport directional signs.

REGIONAL CLIMATE

Weather conditions must be consi-
dered in the planning and develop-
ment of an airport, as daily operations
are affected by local weather. Tem-
perature is a significant factor in de-
termining runway length needs, while

local wind patterns (both direction and
speed) dictate the orientation of the
runway.

The regional climate is typical of the
desert southwest, warm and dry. The
normal daily minimum temperature
ranges from 41 degrees in January to
81 degrees in July. The normal daily
maximum temperature ranges from 68
degrees in December and January to
108 degrees in July. The region aver-
ages approximately 9 inches of preci-
pitation annually. On average, 86
percent of the year, Glendale expe-
riences sunshine. Calm wind condi-
tions between zero and three miles per
hour (mph) are experienced at the air-
port 22 percent of the time. Winds re-
gistering between four and 13 mph are
experienced 59 percent of the time.
The monthly average wind speed is 6.2
mph and the predominant wind direc-
tion is from southwest to northeast. A
summary of climactic data is pre-
sented in Table 1A.

TABLE 1A
Climate Summary
City of Glendale, Arizona

Feb. | Mar.

Jan. |

68
41
1.03
5.2
77

73
45
1.15
5.7
80

78
49
1.15
6.6
84

High Temp. Avg.
Low Temp. Avg.
Precip. Avg. (in.)
Wind Speed (mph)
Sunshine (%)

| Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
108 106 101 90 7 68
81 78 71 59 47 41
0.82 1.06 0.75 0.81 0.69 1.09
7.1 6.6 6.5 5.8 5.2 5.0
85 86 90 88 83 77

Source: The Weather Channel; www.city-data.com

AREA LAND USE

Land uses in the vicinity of the airport
can have a significant impact on air-
port operations and growth. The fol-
lowing section identifies baseline in-
formation relating to both existing and
future land uses in the vicinity of
Glendale Municipal Airport. By un-
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derstanding the land use issues sur-
rounding the airport, more appropri-
ate recommendations can be made for
the future of the airport.

The Glendale Airpark business park is
located directly north of the airport,
across Glendale Avenue. Immediately
to the west of the business park is the




City of Glendale Landfill, and to the
southwest of the airport is the City of
Glendale West Area Water Reclama-
tion Facility. To the immediate west
of the airport is vacant property that
Is zoned for light industrial uses.
Northeast of the runway is undeve-
loped airport property and, to the
southeast, across the New River, is a
new baseball spring training facility.
A residential community is located to
the east of the baseball facilities. Ex-
hibit 1B presents existing land uses
surrounding the airport.

Arizona Revised Statute (ARS) 28-
8486, Public Airport Disclosure, re-
qguires public airport owners to publish
a map depicting the “territory in the
vicinity of the airport.” This area is
defined as the traffic pattern airspace
and the property that experiences a 60
day-night noise level (DNL) or higher
in counties with a population of more
than 500,000, and 65 DNL or higher
In counties with less than 500,000 res-
idents. The DNL is calculated for a
20-year forecast condition. ARS 28-
8486 requires the State Real Estate
Office to prepare a disclosure map, in
conjunction with the airport owner
that is recorded with the county. The
Glendale Municipal Airport public dis-
closure boundary is depicted on Exhi-
bit 1C.

Under ideal conditions, the develop-
ment immediately surrounding the
airport can be controlled and limited
to compatible uses. Compatible uses
would include light and heavy indus-
trial development and some commer-
cial development.
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There are a number of methods by
which governmental entities can en-
sure that land uses in and around air-
ports are developed in a compatible
manner. The objective of enforcing
land use restrictions is to protect des-
ignated areas for the maintenance of
operationally safe and obstruction-free
airport activity.

Zoning is the most common land use
control. Zoning is the exercise of the
jurisdictional powers granted state
and local governments to designate
permitted land uses on each parcel.
Typically, zoning is developed through
local ordinances and is often included
in comprehensive plans. The primary
advantage of zoning is that it can
promote compatibility with the airport
while leaving the land in private own-
ership. Zoning is subject to change;
therefore, any potential alterations to
the zoning code near the airport
should be monitored closely for compa-
tibility.

Section 6.100 of the City of Glendale
Zoning Ordinance establishes the Air-
port Impact Overlay district. The dis-
trict is designed to protect public
health, safety, and general welfare of
the area surrounding the airport by
minimizing exposure to high noise le-
vels and the hazards generated by
airport operations. Also, it is to fur-
ther the development of compatible
land uses around the airport. In addi-
tion to the restriction of the Airport
Impact Overlay district, existing zon-
ing on all sides of the airport is for
light industrial activity, which is con-
sidered compatible with airport activi-

ty.
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There are three airport noise overlay
areas and one clear zone overlay area
within the Airport Overlay District.
The three noise overlay areas are de-
fined by the current and future noise
contours developed for the airport.
The clear zone overlay approximates
the runway protection zones beyond
each runway end.

Height restrictions are necessary to
insure that objects will not impair
flight safety or decrease the opera-
tional capability of the airport. Title
14 of the Code of Federal Regulations
(CFR) Part 77, Objects Affecting Na-
vigable Airspace, defines a series of
imaginary surfaces surrounding air-
ports. The imaginary surfaces consist
of the approach zone, conical zones,
transitional zones, and horizontal
zones. Objects such as trees, towers,
buildings, or roads, which penetrate
any of these surfaces, are considered
by the FAA to be a potential obstruc-
tion to air navigation. Current City of
Glendale ordinances adhere to and
support the height restriction guide-
lines as set forth in 14 CFR Part 77.
Height restrictions can be accom-
plished through height and hazard
zoning, avigation easements, or fee
simple acquisition.

AIRPORT SYSTEM
PLANNING ROLE

Airport planning exists on four prima-
ry levels: local, regional, state and na-
tional. Each level has a different em-
phasis and purpose. An airport mas-
ter plan is the primary local airport
planning document. This master plan
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will provide a vision of both the air-
field and landside facilities over the
course of the next twenty years.

At the regional level, Glendale Munic-
ipal Airport is included in the MAG
Regional Aviation System Plan
(RASP). The RASP evaluates the re-
gion’s capacity and ability to meet avi-
ation demand. Glendale Municipal
Airport is one of 16 airports included
in the RASP which MAG considers
important to meeting the region’s de-
mand for aviation services.

At the state level, the airport is in-
cluded in the Arizona State Aviation
System Plan (SASP). The purpose of
the SASP is to ensure that the State
has an adequate and efficient system
of airports to serve its aviation needs
well into the 21st century. The SASP
defines the specific role of each airport
in the State’s aviation system and es-
tablishes funding needs. Through the
State System Planning Process, the
SASP is updated every five years. The
most recent update to the SASP is the
2000 Arizona State Aviation Needs
Study (SANS). The purpose of the
SANS is to provide policy guidelines
that promote and maintain a safe avi-
ation system in the State, assess the
State’s airports’ capital improvement
needs, and identify resources and
strategies to implement the plan.
Glendale Municipal Airport is one of
88 public use airports within the
state’s aviation system plan. The 2000
SANS included all public and private
airports and public heliports in Arizo-
na, including Native American and
recreational airports.



At the national level, the airport is in-
cluded in the National Plan of Inte-
grated Airport Systems (NPIAS). The
NPIAS includes a total of 3,344 air-
ports which are significant to national
air transportation. The NPIAS plan is
used by the FAA in administering the
Airport Improvement Program (AIP).
The NPIAS supports the FAA's stra-
tegic goals for safety, system efficien-
cy, and environmental compatibility
by identifying specific airport im-
provements. An airport must be in-
cluded in the NPIAS to be eligible for
federal funding assistance through the
AIP program.

Glendale Municipal Airport is one of
47 general aviation airports in Arizona
included in the NPIAS. The NPIAS
includes estimates on the total devel-
opment needs of the nation’s airports
which are eligible for federal funding
assistance. Glendale Municipal Air-
port has been designated by the
NPIAS as a reliever airport for Phoe-
nix Sky Harbor International Airport.
Reliever airports are high-capacity
general aviation airports in major
metropolitan areas. These specialized
airports serve as attractive alterna-
tives to using congested hub airports
for general aviation aircraft.

Glendale Municipal Airport is one of
seven designated reliever airports in
the Phoenix metropolitan area. Ac-
cording to the NPIAS, 278 reliever
airports across the country have an
average of 219 based aircraft and ac-
count for 29 percent of the nation’s
general aviation fleet.
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AIRPORT HISTORY

The City of Glendale constructed its
first municipal airport in 1971 on a
27-acre parcel of land obtained
through a bankruptcy sale. Located in
what is now the City of Peoria, the
original airport facilities consisted of a
2,300-foot-long, 75-foot-wide paved
north/ south runway, full-length paral-
lel taxiway, and aircraft parking
apron. In 1972, the City purchased an
adjoining 13-acre parcel of land, in-
creasing the size of the airport to 40
acres. Rapid growth coupled with re-
stricted expansion possibilities and
opposition to airport expansion re-
qguired the City of Glendale to begin a
search for an alternative airport site.
A site analysis study completed be-
tween 1976 and 1978 concluded that
the rapidly growing community prec-
luded locating an airport near the City
center and recommended a site west of
the City.

In 1980, with federal and state grant
assistance, the City of Glendale began
the process of conducting a site selec-
tion and master plan study for a new
Glendale airport. Eight potential air-
port sites, including the present air-
port site, were evaluated in the site
selection process. Potential airspace
conflicts with Luke Air Force Base
were evaluated for the present airport
site by the FAA during the site selec-
tion process. The study indicated that
any potential airspace conflicts could
be resolved by operating the new
Glendale airport under visual flight
conditions only and having an opera-
tional air traffic control tower during



periods when Luke Air Force is con-
ducting training operations. The
present airport site was supported by
the Maricopa Association of Govern-
ments (MAG) during the site selection
process.

Construction of existing airfield facili-
ties began in 1983, and the airport
opened for operations on June 30,
1986. The old airport site was subse-
guently closed and converted to pri-
vate industrial uses. The City of
Glendale completed the construction of
the airport terminal building in 1986
and Fixed Base Operator (FBO) facili-
ties in 1987. In the early 1990s, the
aircraft wash rack/maintenance bay
facility was covered, the old air traffic
control tower was removed and a re-
placement tower was relocated from
Scottsdale Airport, and a nondirec-
tional beacon (NDB) was installed on
the east side of the airport. In 1994,
the apron was expanded to the north.
A helipad was constructed on the
south side of the terminal in 1995, and
a reserve banquet area within the
terminal/administration building was
converted to office space.

In 1997, with federal and state grant
assistance, the City of Glendale pur-
chased approximately 59 acres of land
along the northeast side of the airport.

The City completed the grading, pav-
ing, and extension of utilities for han-
gar development north of the FBO
hangar, along Glen Harbor Boulevard.
The City also constructed a taxiway
south of the existing shade and T-
hangars for the private development of
aircraft storage hangars. A taxiway
south of the terminal/administration
building was also constructed to pro-
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vide access to privately developed gen-
eral aviation facilities. Future facili-
ties may provide various general avia-
tion services such as avionics and air-
craft interior repair. The City also
constructed a 5,000-square-foot air-
port maintenance facility adjacent to
the covered aircraft wash facility.

In 1998, the previous airport master
plan was completed. That master
plan recommended significant airfield
design changes to accommodate a
larger class of business jet aircraft. To
this end, Runway 1-19 was widened in
2003 from 75 feet to 100 feet and ex-
tended from 5,350 feet to the current
7,150 feet. Other projects of signific-
ance since 1998 include new perimeter
fencing, installation of an Automated
Weather Observation System (AWOS),
and various pavement maintenance
projects.

AIRPORT ADMINISTRATION

Glendale Municipal Airport is owned
and operated by the City of Glendale.
The City of Glendale employs a full-
time Airport Manager who reports to
the Director of City Manager Rela-
tions for the City. The Airport Man-
ager is directly responsible for three
full-time airport operations personnel
and a senior secretary.

A seven-member Airport Advisory
Commission, appointed to two-year
terms by the City Council, meets once
a month to review and discuss issues
related to the airport. The Airport
Advisory Commission provides rec-
ommendations to the full City Council
on issues related to the airport.



ECONOMIC IMPACTS

The last formal economic impact study
of the airport was completed by ADOT
in 2002. This study analyzed the di-
rect, indirect, and induced economic
impact of all public use airports in
Arizona, including Glendale Municipal
Airport. At the time, it was estimated
that Glendale Municipal Airport had
an impact of $52.2 million annually on
the local economy.

The total economic impact of the air-
port includes the direct-effect em-
ployment, payroll, and sales. Indirect
benefits would include visitor spend-
ing, which leads directly to off-airport
employment, payroll, and sales. The
cumulative economic benefit of an air-
port includes a multiplier effect which
is essentially the recycling of money
within the local economy to create
more jobs in nearly every economic
sector.

On-airport direct economic benefits
include 124 jobs, with a direct payroll
of $4.8 million and sales of $11 mil-
lion. Visitor spending accounts for 116
additional jobs, $2.3 million in payroll,
and $5.7 million in sales. When the
multiplier effect is applied, economic
activity generated by Glendale Munic-
ipal Airport accounts for 516 local
jobs, $15.5 million in payroll, and
$36.7 million in sales.

AIRPORT LAND
USE RESTRICTIONS

Much of the property that is on the
east side of the runway was donated to
the airport in 1982. In June of 2005,
the donator of this property and the
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City of Glendale agreed to abide by a
contingent Use Restriction on the
property. According to the agreement,
this east side property is to remain
available for a parallel runway until
January 31, 2025 unless a parallel
runway is determined to be unfeasible.
Prior to this time, permissible uses
under the agreement include construc-
tion of structures that can reasonably
be removed should the development of
a second runway be undertaken.

The agreement also stipulates that a
study will be undertaken sometime
between 2010 and 2012, to determine
if a second runway is feasible and
needed sometime prior to 2025. Ifitis
determined that a second runway is
not feasible and/or not needed, then
the restriction on the eastside proper-
ty would be lifted.

The FAA has stated that the City is
not eligible for FAA grant funding for
capital improvement projects on the
east side of the airport until such a
time that the Use Restriction is re-
moved either by agreement between
the parties or through expiration of
the agreement in 2025. Specifically,
the FAA has stated that the City is
unable to meet Grant Assurances re-
lated to the acceptance of FAA grant
funding due to the Use Restriction
agreement between the City of Glen-
dale and the land donor.

In accordance with Assurance 4, Good
Title, the City must hold good title to
the airport land in order to be eligible
for an airport improvement grant.
The Use Restriction agreement places
a limited encumbrance on the deeded
property. Grant Assurance 5, Rights
and Powers, requires that the City



avoid any action that would deprive it
of its rights and powers to discharge
the duties mandated by the grant as-
surance. The FAA states, “In effect,
the City has diminished its power to
fully direct the capital improvement
plan of Glendale Municipal Airport.
The City’s prerogative is encumbered
because it cannot freely redevelop the
deeded property as it wishes for a cer-
tain period of time.”

The letter of agreement between the
City of Glendale and the land donor,
as well as the FAA response letter, are
presented in Appendix B.

STORMWATER POLLUTION
PREVENTION PLAN (SWPPP)

Stormwater runoff is simply rainwater
that runs off the land and into
streams, rivers, and lakes. When
stormwater runs through sites of in-
dustrial or construction activity it may
pick up pollutants and transport them
into national waterways and affect
water quality.

Mandated by Congress under the
Clean Water Act, the National Pollut-
ant Discharge Elimination System
(NPDES) Stormwater Program is a
comprehensive two-phased national
program for addressing the non-
agricultural sources of stormwater
discharges which adversely affect the
quality of our nation's waters. The
program uses the NPDES permitting
mechanism to require the implemen-
tation of controls designed to prevent
harmful pollutants from being washed
by stormwater runoff into local water
bodies.
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The State of Arizona has been dele-
gated the authority to administer the
NPDES program. Administratively,
this is the responsibility of the Arizona
Department of Environmental Quality
(ADEQ). The ADEQ's Arizona Pollu-
tant Discharge Elimination System
(AZDES) program now has regulatory
authority over discharges of pollutants
to Arizona surface water.

Under the regulations, separate per-
mits are required for construction ac-
tivities that disturb one or more acres
of land and for general stormwater
permits. Airports are included as an
industrial facility under the AZDES
and must obtain a Multi-Sector Gen-
eral Permit. This permit requires the
development of a SWPPP.

The airport has a SWPPP in place
which is updated annually. The
SWPPP for the airport includes the
other tenants on the airport, and the
City of Glendale provides annual
training and inspection services. The
airport has a Multi-Sector General
Permit.

SPILL PREVENTION

Glendale Municipal has an approved
spill prevention plan in place to direct
airport staff in case of a chemical or
fuel spill.

AIRPORT FACILITIES

Airport facilities can be functionally
classified into two broad categories:
airside and landside. The airside cat-
egory includes those facilities which



are needed for the safe and efficient
movement of aircraft, such as run-
ways, taxiways, lighting and naviga-
tional aids. The landside category in-
cludes those facilities necessary to
provide a safe transition from surface
to air transportation and support air-
craft servicing, storage, maintenance,
and operational safety on the ground.

AIRSIDE FACILITIES

Existing airside facilities are identi-
fied on Exhibit 1D. Table 1B sum-
marizes airside facility data for Glen-
dale Municipal Airport.

TABLE 1B
Airside Facility Data
Glendale Municipal Airport

RUNWAY 1-19

Runway Length (feet)
Runway Width (feet)
Runway Surface
Surface Treatment
Condition

Runway Load Bearing Strength (pounds)
Single Wheel Loading (SWL)
Dual Wheel Loading (DWL)

Runway Lighting

Runway Markings

7,150
100
Asphalt
None
Good

40,000
60,000
Medium intensity runway lights
Non-precision instrument in good condition

Visual Approach Aids
Approach Slope Indicators
Approach Lighting

Instrument Approach Aids

\Weather or Navigational Aids

Precision approach path indicator (2-box unit)
None
RNAV (GPS) RWY 19
AWOS

Visual Aids Runway end identifier lights
Universal rotating beacon
Segmented circle
3 lighted wind cones
Taxiways Medium intensity taxiway lights; centerline striping
Taxilanes Centerline striping

GPS - Global Positioning System

AWOS - Automated Weather Observation System

Source: Airport/Facility Directory; Southwest U.S., (April 13, 2006)

Runway

Glendale Municipal Airport is served
by a single asphalt runway, Runway
1-19. The runway is 7,150 feet long by
100 feet wide. The runway is in “good”
condition, the highest rating the FAA
designates for runway condition. The

pavement has been strength rated at
40,000 pounds single wheel loading
(SWL) and 60,000 pounds dual wheel
loading (DWL). These strength rat-
ings refer to the configuration of the
aircraft landing gear. For example,
SWL indicates an aircraft with a sin-
gle wheel on each landing gear.
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The landing threshold for Runway 1 is
displaced 700 feet. The Runway 19
landing threshold is displaced 1,000
feet. The displaced landing thresholds
were implemented in order to provide
for FAA required safety areas sur-
rounding the usable runway.

Taxiways

The taxiway system at Glendale Mu-
nicipal Airport includes a full-length
parallel taxiway, identified as Tax-
iway A, located 252.5 feet west of the
runway centerline. There are nine en-
trance/exit taxiways from the runway
designated as Taxiways Al through
A9 from south to north. Taxiways A4
and A6 provide high-speed exits from
the runway near the midpoint of the
runway. High-speed taxiways are an-
gled to allow aircraft to exit the run-
way at a greater speed than if the tax-
iway were at a right angle. This con-
figuration adds to the overall capacity
of the airfield and increases aircraft
movement efficiency.

All taxiways are 35 feet wide. Both
ends of Taxiway A provide aircraft
hold aprons. The hold aprons are
areas where pilots can perform pref-
light checks including engine run-up,
and where airport traffic control tower
personnel can instruct pilots to wait
for clearance to enter the runway.

Pavement Markings

Pavement markings aid in the move-
ment of aircraft along airport surfaces
and identify closed or hazardous areas
on the airport. The non-precision
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markings on Runway 1-19 identify the
runway  designations, centerline,
edges, touchdown point, and landing
thresholds. Taxiway markings include
aircraft holding positions and center-
line markings.

Airfield Lighting

Airfield lighting systems extend an
airport’s usefulness into periods of
darkness and/or poor visibility. A va-
riety of lighting systems are installed
at the airport for this purpose. These
lighting systems, categorized by func-
tion, are summarized as follows:

Identification Lighting: The loca-
tion of the airport at night is univer-
sally identified by a rotating beacon.
The rotating beacon projects two
beams of light, one white and one
green, 180 degrees apart. The rotat-
ing beacon at Glendale Municipal Air-
port is located on the top of the airport
traffic control tower (ATCT).

Both ends of the runway are equipped
with runway end identification light-
ing (REIL). REILs provide a visual
identification of the runway end for
landing aircraft. The system consists
of two flashing light assemblies lo-
cated approximately 40 feet to either
side of the runway landing threshold.

Runway and Taxiway Lighting:
Runway and taxiway lighting utilizes
light fixtures placed near the edge of
the pavement to define the lateral lim-
its of the pavement. This lighting is
essential for safe operations during
night and/or times of low visibility in
order to maintain safe and efficient



access to and from the runway and
aircraft parking areas.

Runway 1-19 is equipped with me-
dium intensity runway lighting
(MIRL). These are lights set atop a
pole that is approximately one foot
above the ground. The light poles are
frangible, meaning if one is struck by
an object, such as an aircraft wheel,
they can easily break away, thus limit-
ing the potential damage to an air-
craft.

Medium intensity taxiway lighting
(MITL) is associated with the tax-
iways. These lights are mounted on
the same type of structure as the run-
way lights.

Visual Approach Lighting: On the
left side of Runway 1 and Runway 19
IS a two-box precision approach path
indicator (PAPI-2L). The PAPI dis-
plays two sets of lights designed so
that viewing from above a specific ap-
proach angle will indicate to the pilot
whether he or she is on the correct
glide slope. There are no approach
lighting systems prior to the runways.

Airfield Signs: Airfield identification
signs assist pilots in identifying their
location on the airfield and direct
them to their desired location. The
airfield signs, including the runways,
taxiways, and distance-to-go mark-
ings, are lighted at Glendale Munici-
pal Airport.

Pilot-Controlled Lighting: When
the air traffic control tower (ATCT) is
closed, the airfield lights are turned
off. With the pilot-controlled lighting
system (PCL), pilots can control air-
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field lights from their aircraft, through
a series of clicks of their radio trans-
mitter. Typically the airfield lights
will remain on for approximately 15
minutes.

Weather and Communication Aids

Glendale Municipal Airport has three
lighted wind cones, one inside the
segmented circle and one closer to
each end of the runway. The lighted
wind cone provides information to pi-
lots regarding wind conditions, such
as direction and speed. The seg-
mented circle provides traffic pattern
information to pilots. Having three
wind cones spread out equally along
the runway is advantageous because
wind indications can be determined
from anywhere along the runway.

Glendale  Municipal  Airport is
equipped with an Automated Weather
Observation System 111 (AWOS-III).

An AWOS will automatically record
weather conditions such as wind
speed, wind gust, wind direction, tem-
perature, dew point, and altimeter set-
ting. The AWOS-III also calculates
density altitude. In addition, the
AWOS-I111 will record visibility, preci-
pitation, and cloud height. This in-
formation is then transmitted at regu-
lar intervals (usually once per hour).
Aircraft in the vicinity can receive this
information if they have their radio
tuned to the correct frequency
(119.425 MHz). In addition, pilots and
individuals can call a published tele-
phone number and receive the infor-
mation via an automated voice record-

ing.



Glendale Municipal Airport is also
equipped with an automated terminal
information service (ATIS), which is a
recorded message updated hourly, and
broadcast on 119.425 MHz. ATIS
broadcasts are used by airports to no-
tify arriving and departing pilots of
the current surface weather condi-
tions, runway and taxiway conditions,
communication frequencies, and other
information of importance to arriving
and departing aircraft. The ATIS
broadcast includes the AWOS infor-
mation and can be accessed on the
same frequency.

Glendale Municipal Airport also uti-
lizes a common traffic advisory fre-
guency (CTAF). This radio frequency
(121.0 MH2z) is used by pilots in the
vicinity of the airport to communicate
with each other about approaches or
take-offs from the airport when the
ATCT is closed. The same frequency
will reach the ATCT if the tower is
open. Ground control can be reached
via 118.0 MHz during tower hours. In
addition, a UNICOM frequency is also
available (122.95 MHz) where a pilot
can obtain FBO information.

Navigational Aids

Navigational aids are electronic devic-
es that transmit radio frequencies,
which pilots of properly equipped air-
craft can translate into point-to-point
guidance and position information.
The types of electronic navigational
aids available for aircraft flying in the
vicinity of Glendale Municipal Airport
include non-directional beacons
(NDBs), a very high frequency omni-
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directional range (VOR) facility, and
the global positioning system (GPS).

The NDB transmits nondirectional ra-
dio signals whereby the pilot of an air-
craft equipped with direction-finding
equipment can determine their bear-
ing to or from the NDB facility in or-
der to track to the beacon station. The
Falcon Field NDB is approximately 28
nautical miles (nm) to the east of the
airport. The Chandler NDB is approx-
imately 29 nm to the southeast. The
NDB that was located on the east side
of the airport has been decommis-
sioned.

The very high omnidirectional range
(VOR), in general, provides azimuth
readings to pilots of properly equipped
aircraft transmitting a radio signal at
every degree to provide 360 individual
navigational courses. Frequently, dis-
tance measuring equipment (DME) is
combined with a VOR facility
(VOR/DME) to provide distance as
well as direction information to the
pilot. Military tactical air navigation
aids (TACANs) and civil VORs are
commonly combined to form a
VORTAC. The VORTAC provides dis-
tance and direction information to
both civil and military pilots.

The Phoenix VORTAC is located ap-
proximately 17 nm to the east of the
airfield at Phoenix Sky Harbor Inter-
national Airport. The Buckeye
VORTAC is 27 nm to the west of
Glendale Municipal Airport. The Wil-
lie VORTAC is approximately 35 nm
to the southeast of the airport at Wil-
liams Gateway Airport, and the Gila
Bend VORTAC is 40 nm to the south.



GPS is an additional navigational aid
for pilots. GPS was initially developed
by the United States Department of
Defense for military navigation
around the world. GPS differs from
an NDB or VOR in that pilots are not
required to navigate using a specific
ground-based facility. GPS uses satel-
lites placed in orbit around the earth
that transmit electronic radio signals,
which pilots of properly equipped air-
craft use to determine altitude, speed,
and other navigational information.
With GPS, pilots can directly navigate
to any airport in the country and are
not required to navigate using a
ground-based navigational facility.

Loran-C is another point-to-point na-
vigation system available to pilots.
Where GPS utilizes satellite-based
transmitters, Loran-C uses a system
of ground-based transmitters.

Area Airspace

The Federal Aviation Administration
(FAA) Act of 1958 established the FAA
as the responsible agency for the con-
trol and use of navigable airspace
within the United States. The FAA
has established the National Airspace
System (NAS) to protect persons and
property on the ground and to estab-
lish a safe environment for civil, com-
mercial, and military aviation. The
NAS is defined as the common net-
work of U.S. airspace, including air
navigational facilities; airports and
landing areas; aeronautical charts; as-
sociated rules, regulations, and proce-
dures; technical information; and per-
sonnel and material. System compo-
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nents shared jointly with the military
are also included as part of this sys-
tem.

To ensure a safe and efficient airspace
environment for all aspects of avia-
tion, the FAA has established an air-
space structure that regulates and es-
tablishes procedures for aircraft using
the National Airspace System. The
U.S. airspace structure provides for
categories of airspace, controlled and
uncontrolled, and identifies them as
Classes A, B, C, D, E, and G as de-
scribed below. Exhibit 1E generally
illustrates each airspace type in three-
dimensional form.

o Class A airspace is controlled
airspace and includes all air-
space from 18,000 feet mean sea
level (MSL) to Flight Level 600
(approximately 60,000 feet
MSL).

o Class B airspace is controlled
airspace surrounding high-
activity commercial service air-
ports (i.e., Phoenix Sky Harbor
International Airport).

. Class C airspace is controlled
airspace surrounding lower-
activity commercial service (i.e.,
Tucson, AZ) and some military

airports.
o Class D airspace is controlled
airspace  surrounding low-

activity commercial service and
general aviation airports with
an airport traffic control tower
(ATCT), such as Glendale Mu-
nicipal Airport.
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All aircraft operating within Classes
A, B, C, and D airspace must be in
constant contact with the air traffic
control facility responsible for that
particular airspace sector.

o Class E airspace is controlled
airspace surrounding an airport
that encompasses all instru-
ment approach procedures and
low-altitude federal airways.
Only aircraft conducting in-
strument flights are required to
be in contact with air traffic
control when operating in Class
E airspace. While aircraft con-
ducting visual flights in Class E
airspace are not required to be
in radio contact with air traffic
control facilities, visual flight
can only be conducted if mini-
mum visibility and cloud ceil-
ings exist.

o Class G airspace is uncontrolled
airspace that does not require
communication with an air traf-
fic control facility.

Airspace within the vicinity of Glen-
dale Municipal Airport is depicted on
Exhibit 1F. When the ATCT is open,
the airport is located under Class D
airspace. This Class D airspace ex-
tends to a three nautical mile radius
from the ATCT and to an elevation of
1,929 feet above ground level (AGL).

When the tower is closed, the airport
operates in Class E airspace with a
floor of 700 feet AGL and extending to
18,000 feet MSL, or where Class B
airspace begins. The Class E airspace
surrounding the airport extends ap-
proximately four nm in radius. The
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western portion of this airspace is
overlapped and superseded by Class D
airspace for Luke Air Force Base.

Victor Airways

Victor Airways are designated naviga-
tional routes extending between VOR
facilities. Victor Airways have a floor
of 1,200 feet above ground level and
extend upward to an altitude of 18,000
feet MSL. Victor Airways are eight
nautical miles wide.

As previously discussed, there are a
number of VOR facilities within the
airport region. V16 runs between the
Phoenix VORTAC and the Buckeye
VORTAC and is located approximately
six miles to the south of the airport.
Nine other Victor Airways lead to and
from the Phoenix VORTAC.

Military Operations
Areas (MOAS)

Glendale Municipal Airport is located
near military operations areas
(MOAs). An MOA is an area of air-
space designated for military training
use. This is not restricted airspace;
pilots can use the airspace, however,
they should be on alert for the possi-
bility of military traffic. A pilot may
need to be aware that military aircraft
can be found in high concentrations,
conducting aerobatic maneuvers, and
possibly operating at high speeds at
lower elevations. The activity status
of an MOA is advertised by a Notice to
Airmen (NOTAM) and noted on Sec-
tional Charts.



To the northwest, the Gladden 1 and
Bagdad 1 MOA has a floor of 5,000
feet AGL or 7,000 feet above mean sea
level (MSL), whichever is higher, to
18,000 feet MSL. It is published in
use Monday-Friday from 6:00 a.m. to
7:00 p.m., and is normally extended to
11:30 p.m. by NOTAM. Other MOA
airspace to the east and south of

Glendale is depicted on Sectional
Charts.
Alert Areas

Alert Area A-231 is located to the im-
mediate north and west of the Glen-
dale Municipal Airport. This alert
area is associated with Luke Air Force
Base. Within the boundaries of the
Alert Area there is likely to be large
concentrations of military jet aircraft
performing training maneuvers. The
military activity in this area will be at
lower altitudes, up to 6,500 feet AGL,
and may occur anytime of the day or
night. It is strongly recommended
that VFR aircraft transitioning the
Alert Area contact Luke AFB Radar
Approach Control (RAPCON) for traf-
fic advisories.

Military Training Routes

A Military Training Route, or MTR, is
a specified training route for military
pilot proficiency. Aircraft operate on
the MTR at speeds in excess of 250
knots and from 300 feet AGL up to
10,000 feet MSL. Many MTRs are
within a short distance of Glendale
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Municipal Airport. General aviation
pilots should be aware of the locations
of the MTRs and exercise special cau-
tion if they need to cross them.

Exhibit 1F further identifies the local
airspace area, restricted areas, Victor
Airways, military training routes, ob-
structions, and the Class D airspace
under which Glendale Municipal Air-
port falls.

Instrument Approach Procedures

Instrument approach procedures are a
series of predetermined maneuvers
established by the FAA using electron-
ic navigational aids to assist pilots in
locating and landing at an airport dur-
ing low visibility and cloud ceiling
conditions. The capability of an in-
strument approach is defined by the
visibility and cloud ceiling minimums
associated with the approach. Visibili-
ty minimums define the horizontal
distance that the pilot must be able to
see to complete the approach. Cloud
ceilings define the lowest level a cloud
layer (defined in feet above the
ground) can be situated for a pilot to
complete the approach. If the ob-
served visibility or cloud ceiling is be-
low the minimums prescribed for the
approach, the pilot cannot complete
the instrument approach.

Two instrument approaches have been
approved for the Glendale Municipal
Airport. The detail of these approach-
es is presented in Table 1C.
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TABLE 1C
Instrument Approach Data
Glendale Municipal Airport

WEATHER MINUMUMS BY AIRCRAFT TYPE
Categories A and B \ Category C | Category D

RNAV (GPS) Runway 1

LPV 1,378 1.25 1,378 1.25 1,378 1.25
LNAV/VNAV 1,457 1.5 1,457 15 1,457 1.5
LNAV MDA 1,440 1 1,440 1 1,440 1
Circling 1,460/1,540 1 1,540 1.5 1,640 2
RNAV (GPS) Runway 19
LPV 1,339 1 1,339 1 1,339 1
LNAV/VNAV 1,572 1.75 1,572 1.75 1,572 1.75
LNAV MDA 1,540 1 1,540 1.25 1,540 2
Circling 1,540 1 1,540 1.5 1,640 2
Aircraft categories are based on 1.3 times the stall speed in landing configuration as follows:

Category A/B: 0-120 knots

Category C: 121-140 knots

Category D: 141-165 knots

MDA - Minimum Descent Altitude

CH - Cloud Height

VIS - Visibility minimums (miles)

LPV - Localizer performance with vertical guidance

Source: U.S. Terminal Procedures, Southwest (11 April, 2008)

Both runways provide non-precision by flying point-to-point using ground-
instrument approach capability by use based navigational aids.
of the Global Positioning System
(GPS). The RNAV (GPS) approaches The LPV approach is a sophisticated
to the runways provide both straight- instrument approach that relies on
in procedures and circling procedures. GPS positioning technology on aircraft
Several straight-in GPS approaches to provide both lateral and vertical in-
are available to each runway end. formation. The LNAV approaches do
not provide the vertical component,
The LPV approach (meaning localizer thus the visibility minimums are
performance with vertical guidance) slightly higher.
provides lateral containment areas
comparable to an ILS localizer and de- The airport has approved instrument
cision heights between those of approaches for aircraft with approach
LNAV/VNAYV approaches and Cat | speeds up to and including 165 knots.
ILS approaches. RNAV refers to the This means the airport has a design
ability to fly more direct routes (at op- capacity for some of the larger busi-
timum altitudes) than can be achieved ness jets such as the Gulfstream IlI,
IV, and V.
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Arrival and Departure Procedures

Because of the possibility of congested
airspace over the greater Phoenix
Metropolitan area, the FAA has estab-
lished a series of Standard Terminal
Arrival (STAR) and Departure Proce-
dures. The STAR is a preplanned air
traffic control arrival procedure de-
signed to provide for the transition
from the enroute phase of the flight to
an outer fix or an instrument ap-
proach fix in the terminal area. The
two published STARs are: JCOBS
TWO and SUNSS SIX.

A Departure Procedure is a prep-
lanned air traffic control pattern that
provides for the transition from the
terminal area to the enroute phase of
the flight. The DRAKE ONE depar-
ture procedure for Glendale Municipal
Airport is designed to direct departing
aircraft around the airspace asso-
ciated with Luke Air Force Base. Air-
craft departing Runway 1 are to use
the DRAKE ONE departure proce-
dure.

Local Operating Procedures

Glendale Municipal Airport is situated
at 1,070 feet mean sea level (MSL).
The traffic pattern altitude for all tur-
bine and piston aircraft is 2,100 feet
MSL. The traffic pattern for high-
performance aircraft, including jet-
powered aircraft is at 2,600 feet MSL.
The helicopter/ultralight traffic pat-
tern is designated at 1,700 feet MSL.
The airport utilizes a non-standard
right-hand traffic pattern for Runway
1 and a left-hand traffic pattern for
Runway 19. This traffic pattern is in-
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tended to avoid the high-voltage power
lines to the immediate west of the air-
port and to prevent civilian aircraft
from overflying Luke Air Force Base.

Air Traffic Control

The airport traffic control tower
(ATCT) is located to the west of the
mid-point of the runway, approximate-
ly 950 feet from the runway center-
line. The ATCT is owned by the City
of Glendale and its operation is con-
tracted to Serco Group, Inc. The tower
operates from 6:00 a.m. to 8:30 p.m.,
Monday through Friday, and from
7:00 am. to 7:00 p.m. on the week-
ends. Tower personnel provide an ar-
ray of control services, including ap-
proach and departure clearances
(121.0 MHz) and ground control (118.0
MHz).

The ATCT located at the airport con-
trols air traffic within the Class D air-
space that surrounds Glendale Mu-
nicipal Airport. Tower personnel also
direct aircraft in complying with the
noise abatement procedures recom-
mended by the 1994 Noise Compatibil-
ity Study. The tower cab floor is 45
feet high and all portions of the run-
way are visible.

During construction of the southwest
hangar complex accessed by Taxiway
A3, it became apparent that the han-
gar closest to the runway would ob-
struct a portion of Taxiway A from the
view of tower personnel. Construction
was halted on this hangar. The han-
gar immediately to the west obstructs
visibility to the stub taxiway to the
west of Taxiway A2. The portion of



Taxiway A between Taxiway A-4 and
A-2 is not fully visible. A NOTAM has
been published to alert pilots of the
non-visibility condition. In addition,
the run-up area serving Runway 19 is
obstructed from the tower.

Aircraft operating within the Class B
airspace surrounding Phoenix Sky
Harbor International Airport are con-
trolled by the Phoenix Terminal Radar
Approach Control (TRACON) facility
located at the Phoenix Sky Harbor In-
ternational Airport. Aircraft operating
in the vicinity of Glendale Municipal
Airport are handled by the Luke AFB
Radar Approach Control (RAPCON)
facility located on Luke AFB.

Luke AFB RAPCON is servicing ap-
proach control for Glendale Municipal
Airport Monday through Friday and
other times by NOTAM. RAPCON
provides air traffic services to include
radar vectoring, separation, and traffic
advisories. The RAPCON uses direct
radio communications and the Stan-
dard Terminal Automation Replace-
ment System (STARS) tracking sys-
tem to control aircraft within its juris-
diction. While VFR aircraft arriving
and departing Glendale Municipal
Airport are not required to contact
Luke RAPCON, they may do so to ex-
pedite their progress through the area.

Aircraft arriving and departing the
Phoenix Metropolitan area are con-
trolled by the Albuguergue Center Air
Route Traffic Control Center
(ARTCC). The Albuquerque ARTCC
controls aircraft in a large multi-state
area.
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LANDSIDE FACILITIES

Landside facilities are the ground-
based facilities that support the air-
craft and pilot/passenger handling
functions. These facilities typically
include the fixed based operators
(FBOs), aircraft storage hangars, air-
craft maintenance hangars, aircraft
parking aprons, and support facilities
such as fuel storage, automobile park-
ing, roadway access, and aircraft res-
cue and firefighting. Landside facili-
ties are identified on Exhibit 1G.

TERMINAL BUILDING

A two-story general aviation terminal
building is located along Glen Harbor
Boulevard, approximately at the mid-
point of Runway 1-19. The 21,900-
square-foot terminal building was con-
structed in 1986 by the City of Glen-
dale and is in excellent condition. Lo-
cated on the ground floor of the ter-
minal are a restaurant, pilot supplies
shop, office space, and a public lounge.
Airport administration offices, flight
planning room, and additional office
space are located on the second floor of
the terminal building.

Approximately 80 vehicle parking
spaces are available adjacent to the
terminal building. Approximately 120
vehicle parking spaces are available in
an overflow parking lot located west of
Glen Harbor Boulevard. The main
airport electrical vault is located adja-
cent to the east side of the terminal
building along the aircraft parking
apron. Exhibit 1H provides a depic-



tion of the general aviation terminal
building floor plan. The following pro-
vides a description of the businesses
located in the terminal building:

Airsafety Flight Academy - Flight
training

Glendale Airport Café - Restaurant
Gold Coast Helicopters - Flight
training, charter, and aerial tours and
photography

The Pilot Shoppe - Gift and pilot
shop

Arnold and Arnold - Aviation insur-
ance adjuster

Premier - Property Management
Cirrus Aircraft - Aircraft sales office

FIXED BASE OPERATORS

Lux Air is the only full-service FBO
serving Glendale Municipal Airport.
Lux Air provides essential services to
the general aviation community and
provides for safe and efficient opera-
tions at the airport. Lux Air operates
from facilities located directly north of
the terminal building on the west side
of the airfield. They have 11,000
square feet of hangar space for aircraft
storage and maintenance and an addi-
tional 9,000 square feet of office and
public space. In 2007, Lux Air com-
pleted a multi-million dollar renova-
tion of these facilities.

A 20,000-square-yard transient air-
craft apron is available and primarily
used for transient jet and turboprop
parking. Lux Air offers complete line
services including aircraft fueling (Av-
gas and Jet A), towing, and storage.
Some of the amenities provided in-
clude passenger lounge, public tele-

1-20

phones, rental car arrangements, con-
ference room, fax machine, and pilot
supplies.

AIRCRAFT PARKING APRON

The main aircraft apron at the airport
Is centrally located, with the airport
terminal building facing the center of
the apron. The apron is constructed of
asphaltic concrete and totals approx-
imately 130,000 square yards. The
main apron provides 187 aircraft tie-
down positions.

AIRCRAFT HANGAR FACILITIES

Hangar facilities at Glendale Munici-
pal Airport are comprised of conven-
tional hangars, box hangars, con-
nected box hangars, T-hangars, and
shade hangars. T-hangars and con-
nected box hangars provide for sepa-
rate hangar facilities within a larger
contiguous facility. Shade hangars
are tie-down spaces with a protective
roof covering. Conventional hangars
provide a large open space, free from
roof support structures, and have the
capability to accommodate several air-
craft simultaneously. Conventional
hangars are typically 10,000 square
feet or greater. The airport also has
eight 60-foot by 60-foot box hangars.
This type of hangar is becoming much
more popular at general aviation air-
ports. Box hangars provide the same
type of aircraft storage as convention-
al hangars in that the structure is free
from roof supports, but are normally
much less than 10,000 square feet.
The hangar facilities are identified on
Exhibit 1G.
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The box hangar complex to the south
and the FBO hangar are owned by the
airport; all other hangar storage facili-
ties are privately owned. The leasing

the hangar operators. All of the han-
gar structures on the north end are
connected box hangars. The number
of individual units available is pre-

of private hangar space is managed by sented in Table 1D.

TABLE 1D
Aircraft Hangar Facilities
Glendale Municipal Airport

Total
Footprint (s.f.)

Hangar Name

Hangar Type

Cactus Hangars Connected Box 12,000 7
Partners in Flight Connected Box 38,000 18
Glen Harbor Hangars Connected Box 38,000 20
JT Hangars Connected Box 48,000 24
Glen Harbor Airpark Connected Box 48,000 22
J-Air Hangars Connected Box 48,000 26
Desert Hangars Connected Box 48,000 26
Lux Air Conventional 11,000 1
AirWest Conventional 15,000 8
Alpha T-Hangars 34,000 24
Bravo T-Hangars 29,000 28
Delta T-Hangars 29,000 28
Echo Shade 29,000 27
Foxtrot Shade 29,000 28
Golf Shade 29,000 28
Hotel Shade 29,000 28
India T-Hangars 34,000 24
Executive Hangars Box Hangars 29,000 8

Source: Airport records

Lux Air leases an 11,000-square-foot
conventional hangar which is utilized
for aircraft storage and aircraft main-
tenance. To the immediate south of
the terminal building is the AirWest
hangar which is a 15,000-square-foot
facility with dual folding doors. This
facility has an estimated capacity of
eight aircraft parking spaces. This
hangar is privately owned.

South of the airport traffic control
tower are a series of T-hangars and
shade hangars. These facilities are
privately owned. The last hangar
complex is a group of eight box han-
gars. These hangars are not con-
nected and encompass approximately
3,600 square feet of space each. These
hangars are currently owned by the
airport.
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AUTOMOBILE PARKING

There are several lots available for au-
tomobile parking at Glendale Munici-
pal Airport. As previously mentioned,
the airport terminal building offers
approximately 200 parking spaces.
The FBO building provides approx-
imately 30 spaces. Approximately 420
additional spaces are located along
Glen Harbor Boulevard in order to ac-
commodate other airport users. The
ATCT tower and other individual air-
craft hangars also offer some vehicle
parking.

FUEL FACILITIES

AIRCRAFT RESCUE
AND FIREFIGHTING (ARFF)

There are presently no fire and rescue
services located at the airport. The
City of Glendale Fire Station No. 158
is located approximately three miles to
the east of the airport and can respond
to airport emergencies within ap-
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proximately five minutes. The City of
Phoenix Fire Station No. 54, home to
Engine 54, is located approximately
three miles to the southeast of the air-
port on Campbell Avenue. Through
inter-governmental agreements, fire
stations in the Phoenix area are coor-
dinated so that the closest fire station
responds to an emergency. The City
and the airport have plans to locate a
new fire station with ARFF capability
near the corner of Glendale Avenue
and Glen Harbor Boulevard.

UTILITIES

Electricity, natural gas, water, and
sanitary sewer services are available
at the airport. Electrical service is
provided by Arizona Public Service
(APS). Southwest Gas provides natu-
ral gas service. The City of Glendale
provides water and sanitary sewer
services. Telephone and communica-
tions services are provided by Quest
Communications.

There are two emergency generators
on the airport. The first is located in
the electrical vault adjacent the ter-
minal building and is capable of run-
ning the runway and taxiway lights as
well as essential areas within the ter-
minal building. The generator is di-
esel gas operated and is tested once a
week. Routine maintenance is con-
ducted on the generator once a month.

The second back up generator is at the
base of the ATCT and runs the sys-
tems in the tower.



FENCING

In 2006, the airport had new perime-
ter fencing installed with a federal
grant from the FAA. The fence is six
feet high and is topped with three
strand barbed wire. There are six
electric vehicle gates which are capa-
ble of being operated by utilizing a key
punch or a pre-programmed card. The
gate nearest the FBO facilities can al-
so be opened remotely by personnel
inside the FBO building. Pedestrian
gates are also provided and can be
locked.

All of the vehicle gates are equipped
with a strobe system that allows fire
and rescue responders to open the
gates remotely.

PAVEMENT MANAGEMENT
PROGRAM

The Arizona Department of Aeronau-
tics has implemented the Arizona
Pavement  Preservation Program
(APPP) to assist in the preservation of
the Arizona airport system infrastruc-
ture. Public Law 103-305 requires
that airports requesting Federal Air-
port Improvement Program (AIP)
funding for pavement rehabilitation or
reconstruction have an effective
pavement maintenance management
system. To this end, ADOT-
Aeronautics has completed and is
maintaining an Airport Pavement
Management System (APMS) which,
coupled with monthly pavement eval-
uations by the airport sponsor, fulfills
this requirement.
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The Arizona Airport Pavement Man-
agement System uses the Army Corps
of Engineers' “Micropaver” program as
a basis for generating a Five-Year
Airport Pavement Preservation Pro-
gram (APPP). The APMS consists of
visual inspections of all airport pave-
ments. Evaluations are made of the
types and severities observed and en-
tered into a computer program data-
base. Pavement Condition Index (PCI)
values are determined through the
visual assessment of pavement condi-
tion in accordance with the most re-
cent FAA Advisory Circular 150/5380-
6 and range from O (failed) to 100 (ex-
cellent). Every three years a complete
database update, with new visual ob-
servations, is conducted. Individual
airport reports from the update are
shared with all participating system
airports. The Aeronautics Division en-
sures that the APMS database is kept
current, in compliance with FAA re-
guirements.

Every year the Aeronautics Division,
utilizing the APMS, will identify air-
port pavement maintenance projects
eligible for funding for the upcoming
five years. These projects will appear
in the State's Five-Year Airport De-
velopment Program. Once a project
has been identified and approved for
funding by the State Transportation
Board, the airport sponsor may elect
to accept a state grant for the project
and not participate in the Airport
Pavement  Preservation Program
(APPP), or the airport sponsor may
sign an Inter-Government agreement
(IGA) with the Aeronautics Division to
participate in the APPP.



Glendale Municipal Airport partici-
pates in the State pavement mainten-
ance program for AIP eligible pave-
ment rehabilitation projects. On a
daily basis, airport personnel complete
an operations log for the airport, a
portion of which includes visual obser-
vations of the pavement condition.
The City of Glendale will perform rou-
tine pavement maintenance such as
crack sealing and repair on an as-
needed basis.

OPERATING STANDARDS

The airport maintains Minimum Op-
erating Standards which provide rules
and guidelines for commercial activity
conducted on the airport by tenants.
The Rules and Regulations for Glen-
dale Municipal Airport apply to all
airport tenants whether they are en-
gaged in commercial activity or not.
Both documents were revised in 2004.

REGIONAL AIRPORTS

There are a number of airports of var-
lous sizes, capacities, and functions
within the vicinity of Glendale Munic-
ipal Airport, as indicated on Exhibit
1F. In an urban/suburban setting,
airports within 30 nautical miles of
each other will generally have some
influence on the activity of the other
airport. The airports described below
are those within approximately 30
nautical miles of Glendale Municipal
Airport or are important to the air-
space and control environment of the
area. Information pertaining to each
airport was obtained from the MAG
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RASP Update (2002) and FAA’'s 5010-
Airport Master Record forms.

Luke Air Force Base (LUF) is lo-
cated four nautical west of Glendale
Municipal Airport and serves as a ma-
jor tactical jet training base for the
U.S. Air Force. Luke AFB is equipped
with two parallel runways oriented in
a northeast-southwest direction, with
one runway measuring 10,000 feet in
length. While Luke AFB is closed to
the public, the proximity of the base to
Glendale Municipal Airport and the
high level of high-speed jet aircraft
training impacts airspace and opera-
tions at Glendale Municipal Airport.
Coordination with Luke AFB is essen-
tial in all proposed projects of Glen-
dale Municipal Airport.

Phoenix Goodyear Airport (GYR)
is located seven nautical miles (nm) to
the south of Glendale Municipal Air-
port and is owned and operated by the
City of Phoenix. Runway 3-21 is 8,500
feet long. Served by an ATCT, the
airport is a base to 209 aircraft includ-
ing three jets and four helicopters.
The full range of FBO services is
available.

Phoenix Deer Valley Airport
(DVT) is located 14 nm northeast of
Glendale Municipal Airport. Owned
and operated by the City of Phoenix,
the airport is served by parallel run-
ways, with Runway 7R-25L providing
the greatest runway length at 8,208
feet. Approximately 1,252 aircraft are
based at the airport, including 26
business jets and eight helicopters.
The airport is served by an air traffic
control tower and provides a full range
of FBO services.



Sky Harbor International Airport
(PHX) is located 15 nm southeast of
the Glendale Municipal Airport in the
heart of Phoenix. The airport is
owned and operated by the City of
Phoenix and is the largest air carrier
airport within the State of Arizona.
Sky Harbor is served by all of the ma-
jor airlines, with Southwest and
USAirways utilizing the airport as a
hub. In 2003, the airport ranked as
the fifth busiest domestic airport, with
18.3 million passenger enplanements.

Phoenix Sky Harbor International
Airport is equipped with three parallel
runways, two of which are over 10,000
feet in length; the third is 7,800 feet
long. An array of instrument ap-
proach aids, including an instrument
landing system (ILS), aid pilots on ap-
proach during inclement weather con-
ditions. The airport is served by se-
venteen published instrument ap-
proaches, three of which provide Cate-
gory | weather minimums (200-foot
cloud ceiling and one-half mile visibili-

ty).

Although the airport's primary role is
to provide commercial service to the
area, the airport also serves general
aviation activity. The airport has ap-
proximately 237 based aircraft, includ-
ing 55 jets and 15 helicopters. FBO
services and aircraft tie-down and
hangar storage are also available.

Pleasant Valley Airport (P48) is 17
nm to the north and is owned and op-
erated by the City of Peoria. The air-
port supports four dirt runways, the
longest of which is 4,200 feet. There
are 64 based aircraft, including 14
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single engine aircraft, 34 gliders, and
15 ultralights.

Scottsdale Airport (SDL), located
20 nm northeast, is owned and operat-
ed by the City of Scottsdale. The air-
port is served by Runway 3-21 (which
is 8,249 feet long) and has a control
tower. Approximately 439 aircraft,
including 64 business jets, are based
at the airport.

Buckeye Municipal Airport (BXK)
Is located 21 nm southwest of Glen-
dale Municipal Airport and is owned
by the Town of Buckeye. A single
runway, 5,500 feet long, is available
for use. Approximately 62 aircraft are
based at the airport.

Stellar Airpark (P19) is a privately
owned airport open to public use. Lo-
cated 24 nm southeast of Glendale
Municipal Airport, the airport is
served by Runway 17-35, which is
3,913 feet long. Approximately 152
aircraft are based at the airport, in-
cluding 86 single engine, ten multi-
engine, five jets, and three helicopters.

Mesa Falcon Field Airport (FF2),
located 29 nm east of Glendale Munic-
ipal Airport, is owned and operated by
the City of Mesa. The airport is sup-
ported by parallel runways oriented in
a  northeast-southwest  direction.
Runway 04R-22L provides the great-
est length at 5,100 feet. An estimated
947 aircraft are based at the airport,
of which five are jets and 56 are heli-
copters. The airport is served by a
control tower, an on-site NDB, and a
full range of FBO services.



Chandler Municipal Airport
(CHD) is located 29 nm southeast of
Glendale Municipal Airport. Owned
and operated by the City of Chandler,
the airport is equipped with two paral-
lel runways, the longest being 4,870
feet in length. Approximately 449 air-
craft are based at Chandler Municipal
Airport. The airport is served by a
control tower and a full-range of FBO
services.

Phoenix-Mesa Gateway Airport
(IWA), located 35 nm southeast of
Glendale Municipal Airport, is owned
and operated by the Williams Gate-
way Airport Authority. The airport is
served by three parallel runways, with

Runway 12R-30L providing the great-
est runway length at 10,401 feet. The
airport is a converted Air Force Base,
with long range planning calling for
support of air carrier service, general
aviation, and cargo operators. There
are approximately 111 based general
aviation aircraft, including 24 jets and
18 helicopters.

A number of private airports, typically
with dirt landing strips, are within the
vicinity of Glendale Municipal Airport.
These landing strips are also pre-
sented on Exhibit 1F. Table 1E
presents the regional airport data in
tabular format.

TABLE 1E
Regional Airport Data
Glendale Municipal Airport
FAA Relational ‘ Longest ‘ Based ‘ Annual
Airport Name Classification Location Runway Aircraft Operations
Luke Air Military 4 nmW 10,000 200+ NA
Force Base
Phoenix GA-Reliever 7nmS 8,500 209 136,000
Goodyear
Phoenix Deer GA-Reliever 14 nm NE 8,208 1,252 352,000
Valley
Phoenix Sky Commercial 15 nm SE 11,000 237 657,000
Harbor
Pleasant Valley Non-NPIAS 17nm N 4,200 64 75,000
Scottsdale GA-Reliever 20 nm NE 8,249 439 184,000
Buckeye General 21 nm SW 5,500 62 40,000
Aviation
Stellar Non-NPIAS 24 nm SE 3,913 152 39,000
Falcon Field GA-Reliever 29nmE 5,100 947 263,000
Chandler GA-Reliever 29 nm SE 4,870 449 223,000
Phoenix-Mesa GA-Reliever 35 nm SE 10,401 111 241,000
Gateway
GA: General Aviation
Source: FAA Form 5010 Airport Master Record (2006)
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AIRPORT CAPITAL
IMPROVEMENT HISTORY

Table 1F presents an overview of cap-
ital improvements undertaken with
federal and state grant funding at
Glendale Municipal Airport since the
previous master planning effort in
1998. The most notable project is the
lengthening and widening of the run-
way project that was undertaken in
2003 and completed in 2004. This
project brought the runway from 5,350
feet long by 75 feet wide to 7,150 feet
long by 100 feet wide. This project
was developed to accommodate an ex-
isting and increasing demand by oper-
ators of larger aircraft, particularly
business jets. This project addressed

the potential transition of the airport
from serving a critical aircraft (defined
by the FAA as 500 or more annual op-
erations) represented by small, single
and multi-engine piston powered air-
craft to a critical aircraft represented
by more demanding business jets.

Another project of significance was in-
frastructure improvements to the east
side of the airfield, including the ex-
tension of a four-inch water line ap-
proximately 3,700 feet, to accommo-
date potential hangar development.
Engineering design for a potential east
side parallel taxiway has been com-
pleted, but construction has been de-
layed until it is determined how the
City would like to develop the land.

TABLE 1F

Airport Projects Since 1998
Glendale Municipal Airport

1998 ADOT: N 865 Design/build northwest parking lot for new hangars lo-
cated off Glen Harbor Blvd.
1998 ADOT: NE 9060 Environmental Assessment for runway exten-
sion/widening.
1998 FAA AIP: 11 Gabions for flood protection for south runway extension.
ADOT: NE 9067
1999 ADOT: NE 9079 Design Runway and Taxiway extension for FAA AIP
Grant Number 13.
1999 ADOT: NE 9080 Design and install eastside 12" water line for service to
eastside business park.
2001 ADOT: EO154 Northeast land acquisition.
2002 FAA AIP: 12 Install Automated Weather Observation System
ADOT: E1132 (AWOS).
2004 FAA AIP: 13 Runway extension/widening.
ADOT: E2F46
2004 ADOT: E1109 Apron paving.
2005 FAA AIP: 15 Design eastside taxiway.
2006 FAA AIP: 14,15 Fencing and gates.
ADOT: E3F38, E3S06

Source: ADOT: Arizona Department of Transportation - Aeronautics Division




SOCIOECONOMIC
CHARACTERISTICS

A variety of historical and forecast so-
cioeconomic data has been collected
for use in various elements of this
master plan. This information pro-
vides essential background for use in
determining aviation service level re-
quirements. Aviation forecasts are re-
lated to the population base, economic
strength of the region, and the ability
of the region to sustain a strong eco-
nomic base over an extended period of
time. Historical and forecast data
were primarily obtained from the Ma-
ricopa Association of Governments,
which is the regional metropolitan
planning organization, and the City of

Glendale and the Arizona Department
of Economic Security. Other resources
included the U.S. Census Bureau, the
Bureau of Labor Statistics, as well as
pertinent internet sites.

POPULATION

Population is one of the most impor-
tant socioeconomic factors to consider
when planning for future needs of an
airport. Historical and forecast trends
in population provide an indication of
the potential of the region to sustain
growth in aviation activity. Historical
population data for the City of Glen-
dale, Maricopa County, and the State
of Arizona is shown in Table 1G.

TABLE 1G
Historical Population Statistics*
Glendale Municipal Airport

Annual %
1990 1995 2000 2005 Growth Rate
City of Glendale 148,000 189,000 219,000 236,000 3.16%
Maricopa County 2,122,000 2,529,000 3,072,000 3,649,000 3.68%
State of Arizona 3,665,000 4,229,000 5,131,000 6,045,000 3.39%

* All figures rounded to nearest 1,000

Source: State of Arizona Department of Economic Safety; U.S. Census Bureau; MAG

The table indicates that all three enti-
ties have grown at greater than three
percent annually. This is substantial
growth that translated into 63 percent
growth in the overall population of the
City of Glendale between 1990 and
2005. This translates into the addi-
tion of 88,000 new residents in the
city. Maricopa County, as a whole,
has also shown substantial growth
since 1990, adding over 1.5 million
people.
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Since 1990, Arizona is regularly at the
top of the list of states with the high-
est growth rates. In 2005, Arizona
was the second fastest growing state,
with just under a 3.5 percent annual
growth rate.

In 2005, the overall U.S. population
grew at 0.9 percent as a point of com-
parison. These positive growth trends
have been attributed to the availabili-
ty of affordable quality homes, excel-




lent educational institutions, and en-
joyable recreational amenities.

EMPLOYMENT

Analysis of a community’s employ-
ment base can be valuable in deter-
mining the overall economic well-

being of that community. In most cas-
es, the community make-up and
health are significantly impacted by
the availability of jobs, the variety of
employment opportunities, and the
types of wages provided by local em-
ployers. Table 1H provides historical
employment characteristics from 1990
to 2005 in four analysis categories.

TABLE 1H
Historical Employment Statistics*
Glendale Municipal Airport

‘ ‘ ‘ ‘ Annual %
1990 1995 2000 2005 Growth Rate
City of Glendale NA NA 85,000 106,000 4.51%
Maricopa County NA 1,188,000 1,565,000 1,833,000 4.43%
Phoenix-Mesa MSA 1,013,000 1,225,000 1,578,000 1,916,000 4.34%
State of Arizona 1,483,000 1,795,000 2,243,000 2,844,000 4.44%

* All figures rounded to nearest 1,000

Source: State of Arizona Department of Economic Safety

Total employment in the region has
outpaced population growth. The City
of Glendale has grown 4.5 percent an-
nually since 2000. Maricopa County,
the Phoenix MSA, and the State of
Arizona have all added jobs at a rate
better than 4.3 percent annually since
1990. These statistics reveal a long-
term, positive employment growth
trend, not only for the City, but for the
region and state.

Table 1J presents information related
to employers in the City of Glendale.
The single largest employer is Luke
Air Force Base. The base supports
nearly 7,000 active-duty Air Force
personnel. There are more than 1,000
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civilian support positions. The City is
also supported by a number of large
internationally known companies.

INCOME

Table 1K compares historical per ca-
pita personal income (PCPI) for Mari-
copa County, the Phoenix MSA, the
State of Arizona, and the United
States between 1990 and 2004. As in-
dicated in the table, the PCPI for Ma-
ricopa County has exceeded that of the
United States and Arizona. Income
trends can often be an indicator of the
growth potential of an airport.



TABLE 1J

Major Employers

City of Glendale

Luke Air Force Base 6,836 Military National security, pilot training

1,071 Civilian

Honeywell 2,762 Aviation controls and space sys-
tems

Arrowhead Towne Center 2,500 Retail

Banner Health Systems 2,036 Hospital systems

City of Glendale 2,021 City government

Glendale Union High School District #205 1,862 Education

Glendale Elementary School District #40 1,684 Education

Deer Valley Unified School District #97 1,432 Education

Glendale Community College 1,220 Education

Schuck and Sons 1,150 Manufacture prefab wood
trusses and doors

Corning Gilbert Engineering Co., Inc. 800 Electrical equipment

Arrowhead Community Hospital 650 Health services

Younger Brothers Construction 600 Cabinet and finish carpentry

Wal-Mart Supercenter 525 Department Store

USPS Encoding Center 500 US Mail Service

Betchel Corp 430 Administrative Office

Source: City of Glendale Economic Development

TABLE 1K
Historical Per Capita Personal Income Statistics
Glendale Municipal Airport

‘ ‘ ‘ ’ Annual %
1990 1995 2000 2004 Growth Rate
Maricopa County (DES) $18,998 $22,107 $28,993 $34,334 4.02%
Phoenix-Mesa MSA 18,645 21,682 28,363 31,133 3.48%
State of Arizona 17,005 19,929 25,660 28,658 3.54%
United States 19,477 23,076 29,845 33,050* 3.59%

Source: Regional Economic Information System, Bureau of Economic Analysis, U.S. Dept. of Com-
merce

ENVIRONMENTAL pared for various projects at the air-
INVENTORY port, as well as from internet re-

sources, agency maps, and existing li-
Available information about the exist- terature. The intent of this task is to
ing environmental conditions at Glen- Inventory potentla_l environmental
dale Municipal Airport has been de- sensitivities that might affect future
rived from the 2001 and 2005 Envi- improvements at the airport.

ronmental Assessments (EAs) pre-
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Air Quality

The U.S. Environmental Protection
Agency (EPA) has adopted air quality
standards that specify the maximum
permissible short-term and long-term
concentrations of various air contami-
nants. The National Ambient Air
Quality Standards (NAAQS) consist of
primary and secondary standards for
six criteria pollutants which include:
Ozone (O,), Carbon Monoxide (CO),
Sulfur Dioxide (SO,), Nitrogen Oxide
(NO), Particulate matter (PM10), and
Lead (Pb). Various levels of review
apply within both National Environ-
mental Policy Act (NEPA) and permit-
ting requirements.

Glendale Municipal Airport is located
in Maricopa County which is in non-
attainment for Ozone (both 8-hour and
1-hour) and Particulate Matter. The
non-attainment area for both criteria
pollutants is centered on the City of
Phoenix.

Department of Transportation
Act: Section 4(f)

Section 4(f) properties includes public-
ly owned land from a public park,
recreation area, or wildlife and water-
fowl refuge of national, state, or local
significance, or any land from a histor-
ic site of national, state, or local signi-
ficance. There are no Section 4(f) re-
sources located on or in the vicinity of
airport property, or in an area that
may be considered for future acquisi-
tion.
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Farmlands

The Farmland Protection Policy Act
(FPPA) authorizes the Department of
Agriculture to develop criteria for
identifying the effects of federal pro-
grams on the conversion of farmland
to non-agricultural uses. Farmland
protected by the FPPA is classified as
either unique farmland, prime farm-
land (which is not already committed
to urban development or water sto-
rage), or farmland which is of state or
local importance (as determined by the
appropriate government agency and
the Secretary of Agriculture).

Undeveloped areas surrounding the
airport are not classified as prime or
unique farmland by the Natural Re-
sources Conservation Service.

Fish, Wildlife, and Plants

The Fish and Wildlife Service (FWS)
and the National Marine Fisheries
Service (NMFS) are charged with
overseeing the requirements contained
within Section 7 of the Endangered
Species Act. This act was put into
place to protect animal or plant spe-
cies whose populations are threatened
by human activities. Along with the
FAA, the FWS and the NFMS review
projects to determine if a significant
impact to these protected species will
result with implementation of a pro-
posed project. Significant impacts oc-
cur when the proposed action could
jeopardize the continued existence of a
protected species or would result in
the destruction or adverse modifica-
tion of federally designated critical
habitat in the area.



Vegetation surrounding the airport is
limited to shrub-scrub species and na-
tive desert grasses and crops which
are not anticipated to contain any
unique or significant biological fea-
tures. Correspondence received from
the U.S. Fish and Wildlife Service dur-
ing preparation of the 2001 EA stated
that the “terrain along the project area
iIs mainly undeveloped and highly dis-
turbed.”

A study done by EcoPlan Associates in
2001 for the 2001 EA revealed that
“the project area does not appear to
support suitable habitat for the spe-
cies included in the U.S. Fish and
Wildlife Service Endangered, Threat-
ened, Proposed, and Candidate Spe-
cies List for Maricopa County.” The
current list, dated August 2006, in-
cludes additional species that were not
included in the list obtained for the
2001 EA. Additional field surveys
would be needed to eliminate their po-
tential existence within the airport
environs.

A search conducted utilizing the State
of Arizona On-line Environmental Re-
view Tool indicated that no special
status species have been documented
as occurring within the vicinity of the
airport; however, further field investi-
gations are highly recommended. Ad-
ditionally, no proposed or designated
critical habitat exists within the air-
port environs.

Floodplains
Floodplains are defined in Executive

Order 11988, Floodplain Management,
as “the lowland and relatively flat
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areas adjoining inland and coastal wa-
ters...including at a minimum, that
area subject to a one percent or great-
er chance of flooding in any given
year” (i.e., that area would be inun-
dated by a 100-year flood). Federal
agencies, including the FAA, are di-
rected to “reduce the risk of loss, to
minimize the impact of floods on hu-
man safety, health, and welfare, and
to restore and preserve the natural
and beneficial values served by flood-
plains.” The recent construction of a
levee system for the Agua Fria and
New River channels has resulted in
the airport no longer being located
within an area prone to 100-year
floods.

Wetlands/Waters of the U.S.

The U.S. Army Corps of Engineers re-
gulates the discharge of dredged
and/or fill material into waters of the
United States, including adjacent wet-
lands, under Section 404 of the Clean
Water Act. Wetlands are defined in
Executive Order 11990, Protection of
Wetlands, as “those areas that are in-
undated by surface or groundwater
with a frequency sufficient to support
and under normal circumstances does
or would support a prevalence of vege-
tation or aquatic life that requires sa-
turated or seasonably saturated soil
conditions for growth and reproduc-
tion.” Categories of wetlands include
swamps, marshes, bogs, sloughs, po-
tholes, wet meadows, river overflows,
mud flats, natural ponds, estuarine
areas, tidal overflows, and shallow
lakes and ponds with emergent vege-
tation. Wetlands exhibit three charac-
teristics:  hydrology, hydrophytes



(plants able to tolerate various degrees
of flooding or frequent saturation), and
poorly drained soils. Previous studies
completed for the airport have deter-
mined that no wetlands are present on
existing airport property.

Wild and Scenic Rivers

The Verde River is the only designated
Wild and Scenic River in Arizona.
This river is located in northern Ari-
zona well outside of the areas which
are impacted by airport operations.

Historical, Architectural,
and Cultural Resources

Determination of a project’'s impact to
historic and cultural resources is made
in compliance to with the National
Historic Preservation Act (NHPA) of
1966, as amended for federal under-
takings. Two state acts also require
consideration of cultural resources.
The NHPA requires that an initial re-
view be made of an undertaking’s Area
of Potential Effect (APE) to determine
if any properties in or eligible for in-
clusion in the National Register of
Historic Places are present in the
area. Previous studies and coordina-
tion with the State Historic Preserva-
tion Officer (SHPO) have determined
that areas within existing airport
property do not likely contain pro-
tected resources. No known surveys
have been conducted for areas outside
of airport property.
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SUMMARY

The information discussed in this in-
ventory chapter provides a foundation
upon which the remaining elements of
the planning process will be con-
structed. Information on current air-
port facilities and utilization will serve
as a basis, with additional analysis
and data collection, for the develop-
ment of forecasts of aviation activity
and facility requirement determina-
tions.

DOCUMENT SOURCES

As mentioned earlier, a variety of dif-
ferent sources were utilized in the in-
ventory process. The following listing
reflects a partial compilation of these
sources. This does not include data
provided by airport management as
part of their records, nor does it in-
clude airport drawings and photo-
graphs which were referenced for in-
formation. On-site inventory and in-
terviews with staff and tenants con-
tributed to the inventory effort.

Airport/Facility Directory, Southwest,
U.S. Department of Transportation,
Federal Aviation Administration, Na-
tional Aeronautical Charting Office,
April 13, 2006 Edition.

Phoenix Sectional Aeronautical Chart,
U.S. Department of Transportation,
Federal Aviation Administration, Na-
tional Aeronautical Charting Office,
May 11, 2006.

National Plan of Integrated Airport
Systems (NPIAS), U.S. Department of
Transportation, Federal Aviation Ad-
ministration, 2005-2009.



U.S. Terminal Procedures, Southwest
U.S., U.S. Department of Transporta-
tion, Federal Aviation Administration,
National Aeronautical Charting Of-
fice, April 13, 2006.

Glendale 2025 The Next Step - General
Plan. Adopted by the Glendale City
Council on May 28, 2002.

A number of internet Web sites were
also used to collect information for the
inventory chapter. These include the
following:

FAA 5010 Airport Master Record Da-
ta:
http://www.airnav.com

Maricopa Association of Governments
http://www.mag.maricopa.gov/display.
cms
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U.S. Census Bureau:
http://www.census.gov

The City of Glendale, Arizona
http://www.ci.glendale.az.us/

Maricopa County, Arizona
http://www.maricopa.gov/

Arizona Department of Economic Se-
curity
http://www.de.state.az.us/ASPNew/def
ault.asp

Arizona Workforce Informer
http://www.workforce.az.gov/

Bureau of Economic Analysis, U.S.
Department of Commerce
http://www.bea.gov/beal/regional/data.
htm
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FORECASTS

Facility planning begins with a definition of
demand that may reasonably be expected
to occur during the useful life of its key
components. In airport master planning,
this involves projecting potential aviation
activity over at least a twenty-year time
frame. For a general aviation reliever
airport such as Glendale Municipal Airport
(GEU), forecasts of based aircraft and
operations (takeoffs and landings) serve as
the basis for facility planning.

FAA Advisory Circular (AC) 150/5070-6B,
Airport Master Plans, outlines six standard
steps involved in the forecast process,
including:

1) Obtain existing FAA and other related
forecasts for the area served by the
airport.

2) Determine if there have been significant
local conditions or changes in the
forecast factors.

3) Make and document any adjustments to
the aviation activity forecasts.

4) Where applicable, consider the effects of
changes in uncertain factors affecting
demand for airport services.

5) Evaluate the potential for peak loads
within the overall forecasts of aviation
activity.

6) Monitor actual activity levels over time to
determine if adjustments are necessary
in the forecasts.




Aviation activity can be affected by
many influences on the local, regional,
and national level, making it virtually
impossible to predict year-to-year fluc-
tuations of activity over twenty years
with any certainty. Therefore, it is im-
portant to remember that forecasts
are to serve only as guidelines, and
planning must remain flexible enough
to respond to a range of unforeseen
developments.

The following forecast analysis ex-
amines recent developments, histori-
cal information, and current aviation
trends, to provide an updated set of
aviation-demand projections for Glen-
dale Municipal Airport. The intent is
to permit the City of Glendale to make
planning adjustments as necessary to
ensure that the facility meets pro-
jected demands in an efficient and
cost-effective manner.

NOTE: The original forecasts for
Glendale Municipal Airport were de-
veloped in 2006 with 2005 as the base
year. Considering the often volatile
nature of the aviation industry, this
chapter has been updated to include
information now available for years
2006 and 2007. This reexamination
was undertaken to determine if there
was a compelling reason to change the
original forecasts that were approved
by the FAA in April 2007. After ap-
plying and analyzing the most recent
FAA forecasts, in particular, there is
no significant reason to change the
FAA approved forecasts as originally
submitted.
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NATIONAL
AVIATION TRENDS

Each year, the FAA updates and pub-
lishes a national aviation forecast. In-
cluded in this publication are forecasts
for the large air carriers, region-
al/commuter air carriers, general avia-
tion, and FAA workload measures.
The forecasts are prepared to meet the
budget and planning needs of the con-
stituent units of the FAA and to pro-
vide information that can be used by
state and local authorities, the avia-
tion industry and the general public.
The current edition is FAA Aerospace
Forecasts-Fiscal Years 2008-2025, pub-
lished in March 2008. The forecasts
use the economic performance of the
United States as an indicator of future
aviation industry growth.  Similar
economic analyses are applied to the
outlook for aviation growth in interna-
tional markets.

Glendale Municipal Airport is not in-
tended to provide commercial passen-
ger service or significant air cargo ca-
pability; therefore, the FAA forecasts
regarding general aviation are most
applicable.

GENERAL AVIATION

According to figures published by the
General Aviation Manufacturers Asso-
ciation (GAMA), U.S. manufacturers
of general aviation aircraft delivered
3,279 aircraft in 2007, which is 4.2
percent higher than in 2006. This



respectable increase was the lowest
increase in the last four years. Jets
and turboprops were up 34.9 and 13.3
percent, respectively. Piston aircraft
deliveries were down five percent for
single engine and down 2.5 percent for

multi-engine aircraft. Total billings
for general aviation aircraft was $11.9
billion, up 15.2 percent over 2006.
Table 2A additionally shows world-
wide general aviation manufacturing
information over the last eight years.

TABLE 2A
Annual General Aviation Airplane Shipments

Manufactured Worldwide and Factory Net Billings

Total SEP MEP
2000 3,140 1,862 103
2001 2,994 1,644 147
2002 2,687 1,601 130
2003 2,686 1,825 71
2004 2,963 1,999 52
2005 3,580 2,326 139
2006 4,042 2,508 242
2007 4,272 2,417 258

Net Billings
TP J ($millions)

415 760 $13,497.0
421 782 $13,866.6
280 676 $11,823.1
272 518 $9,994.8
321 591 $11,903.8
365 750 $15,140.0
407 885 $18,792.9
459 1,138 $21,910.7

SEP - Single Engine Piston; MEP - Multi-Engine Piston; TP - Turboprop; J - Turbofan/Turbojet

Source: General Aviation Manufacturers Association

The trend in general aviation manu-
facturing and billing over the previous
eight years is clear. After a drop in
total aircraft manufactured from 2001
through 2003, strong growth has oc-
curred each year beginning in 2004.
From 2003 through 2007, worldwide
net billings have grown by 55 percent.
In 2007, business jet manufacturing
reached more than 1,000 units for the
first time. Also notable is the resur-
gence of both turboprop and multi-
engine piston aircraft.

On July 21, 2004, the FAA published
the final rule for sport aircraft. The
Certification of Aircraft and Airmen
for the Operation of Light-Sport Air-
craft rules, which went into effect on
September 1, 2004. This final rule es-
tablishes new light-sport aircraft cate-
gories and allows aircraft manufactur-
ers to build and sell completed aircraft
without obtaining type and production
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certificates. Instead, aircraft manu-
facturers will build to industry con-
sensus standards. This reduces devel-
opment costs and subsequent aircraft
acquisition costs. This new category
places specific conditions on the design
of the aircraft, to limit them to “slow
(less than 120 knots maximum) and
simple” performance aircraft. New pi-
lot training times are reduced and of-
fer more flexibility in the type of air-
craft which the pilot would be allowed
to operate.

Viewed by many within the general
aviation industry as a revolutionary
change in the regulation of recreation-
al aircraft, this new rule is anticipated
to significantly increase access to gen-
eral aviation by reducing the time re-
qguired to earn a pilot’s license and the
cost of owning and operating an air-
craft. Since 2004, there have been
over 30 new product offerings in this




airplane category alone. These regu-
lations are aimed primarily at the re-
creational aircraft owner/ operator.
By 2025, there is expected to be 14,700
of these aircraft in the national fleet.

While impacting aircraft production
and delivery, the events of 9/11 and
economic downturn have not had the
same negative impact on the busi-
ness/corporate side of general aviation.
The increased security measures
placed on commercial flights have in-
creased interest in fractional and cor-
porate aircraft ownership, as well as
on-demand charter flights. According
to GAMA, the total number of corpo-
rate operators has increased every
year since 1992. Corporate operators
are defined as those companies that
have their own flight departments and
utilize general aviation airplanes to
enhance productivity. Table 2B
summarizes the number of U.S. com-
panies operating fixed-wing turbine
aircraft since 1991.

The growth in corporate operators
comes at a time when fractional air-
craft programs are experiencing signif-
icant growth. Fractional ownership
programs sell a share in an aircraft at
a fixed cost. This cost, plus monthly
maintenance fees, allows the share-
holder a set number of hours of use
per year and provides for the man-
agement and pilot services associated
with the aircraft's operation. These
programs guarantee the aircraft is
available at any time, with short no-
tice. Fractional ownership programs
offer the shareholder a more efficient
use of time (when compared with
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commercial air service) by providing
faster point-to-point travel times and
the ability to conduct business confi-
dentially while flying. The lower ini-
tial startup costs (when compared
with acquiring and establishing a
flight department) and easier exiting
options are also positive benefits.

TABLE 2B
U.S. Companies Operating Fixed-Wing
Turbine Aircraft and Number of

Aircraft, 1991-2005

1991 6,584 9,504
1992 6,492 9,504
1993 6,747 9,594
1994 6,869 10,044
1995 7,126 10,321
1996 7,406 11,285
1997 7,805 11,774
1998 8,236 12,425
1999 8,778 13,148
2000 9,317 14,079
2001 9,709 14,837
2002 10,191 15,569
2003 10,661 15,870
2004 10,735 16,369
2005 10,809 16,867

Source: GAMA/NBAA

Since beginning in 1986, fractional jet
programs have flourished. Table 2C
summarizes the growth in fractional
shares since 1986. The number of air-
craft in fractional jet programs has
grown rapidly. In 2001, there were
696 aircraft in fractional jet programs.
This grew to 776 aircraft in fractional
jet programs at the end of 2002, and
823 in 2003. There were 949 aircraft
at the end of 2005.




TABLE 2C
Fractional Shares and Number of Air-
craft In Use

2001 3,415 696
2002 4,098 776
2003 4,516 826
2004 4,765 865
2005 4,691 949

Source: GAMA

Very light jets (VLJs) are expected to
enter the operational fleet in 2006.
Also known as microjets, the VLJ is
defined as a jet aircraft that weighs
less than 10,000 pounds. There are
several new aircraft under develop-
ment, with the Eclipse 500, Cessna
Mustang, and Adams 700 jets entering
service in 2006. These jets cost be-
tween $2 and $3 million, can takeoff
on runways less than 3,000 feet, and
cruise at 41,000 feet at speeds in
excess of 300 knots. The VLJ is ex-
pected to redefine the business jet
segment by expanding business jet fly-
ing and offering operational costs that
can support on-demand air taxi point-
to-point service. The FAA indicated
that 143 VLJs entered service in 2007.
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This category of aircraft is expected to
expand to 450 to 500 aircraft per year,
reaching nearly 8,145 aircraft by 2025.

The FAA expects the U.S. economy to
continue to expand through 2018 with
moderate growth rates between 2.7
and 3.0 percent and then slowing to
2.5 percent annually through 2025.
The long term stability of the U.S.
economic growth is dependent on con-
tinued growth in the workforce, the
capital stock, and improved productiv-
ity. A major risk is the “upward pres-
sure on commodity prices, including
the price of oil worldwide.”

The FAA forecasts assume there will
not be a significant terrorist attack on
the aviation industry or an interna-
tional pandemic. The FAA warns that
if either of these occur, “It is likely
that severe limits on aviation would be
enacted and would have a significant
impact on the demand for aviation
services.” The FAA also considered
the influence of rising oil and fuel
prices. The forecasts were developed
when oil first reached $100/barrel in
January 2008. Oil prices reached over
$140/barrel but have since settled
down to below $110/barrel as of Au-
gust 2008. Nonetheless, fuel prices
today are 20 percent higher than what
the FAA used in their forecasts.

According to the FAA forecasts, “High
fuel prices and concerns about the
economy are dampening the near-term
prospects for the general aviation in-
dustry, but the long-term outlook re-
mains favorable.” @ The FAA sees
strong growth in business aviation
demand, including continued growth
in fractional jet ownership programs.
The entrance to the market of the first



VLJ in late 2006 could have a signifi-
cant impact on general aviation, espe-
cially for “on-demand” air taxi service
to smaller general aviation airports.

Overall, the general aviation fleet is
estimated by the FAA to have in-
creased 1.4 percent in 2007 to 225,007.
General aviation flight hours are es-
timated to have increased 0.6 percent
in 2007 to 27.7 million. Of all the sta-
tistical markers tracked by the FAA,
only the number of student pilots de-
creased for the third consecutive year,
down 0.6 percent in 2007.

The FAA forecasts through 2025 show
positive growth trends in every cate-
gory tracked. The business jet fleet is
projected to grow 5.6 percent annual-
ly. The total number of piston-
powered aircraft is forecast to slow
slightly over the next two years, then
show annual growth averaging 0.5
percent growth through 2025. Total
general aviation hours flown is pro-
jected to increase 3.0 percent annually
with business jets representing the
strongest growth, estimated at 7.7
percent annually. Piston powered
hours flown are estimated to grow 1.1
percent annually, while other turbine
powered aircraft (turboprops and heli-
copters) are projected to show an an-
nual increase of 5.3 percent in hours
flown. Exhibit 2A shows the FAA
forecast for growth in general aviation
aircraft.

The FAA forecasts continue on to note
that the substantial growth in busi-
ness jet hours flow is reflective in in-
creases in VLJ activity and continued
growth in fractional ownership pro-
grams. “Fractional ownership aircraft
fly about 1,200 hours annually com-
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pared to approximately 350 hours for
all business jets in all applications.”

The number of general aviation pilots
Is also expected to increase over the
FAA forecast period at an annual rate
of 0.7 percent. This growth rate would
add a total of 61,000 new pilots to the
field.

Over the past several years, the gen-
eral aviation industry has launched a
series of programs and initiatives
whose main goals are to promote and
assure future growth within the in-
dustry. The “No Plane, No Gain”, is
an advocacy program created in 1992
by the General Aviation Manufactur-
ers Association (GAMA) and the Na-
tional Business Aircraft Association
(NBAA) to promote acceptance and in-
creased use of general aviation as an
essential, cost-effective tool for busi-
nesses. Other programs are intended
to promote growth in new pilot starts
and introduce people to general avia-
tion. “Project Pilot,” sponsored by the
Aircraft Owners and Pilots Associa-
tion (AOPA), promotes the training of
new pilots in order to increase and
maintain the size of the pilot popula-
tion. The “Be a Pilot” program is
jointly sponsored and supported by
more than 100 industry organizations.
The NBAA sponsors “AvKids,” a pro-
gram designed to educate elementary
school students about the benefits of
business aviation to the community
and career opportunities available to
them in business aviation. Over the
years, programs such as these have
played an important role in the suc-
cess of general aviation and will con-
tinue to be vital to its growth in the
future.
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STATE AND these forecasts was 1998. The SANS
REGIONAL TRENDS 2000 forecasts that based aircraft in
the state would grow at an annual av-
erage rate of 1.3 percent through 2020.
This is in-line with current FAA fore-
casts of 1.4 percent annual growth
over the next 12 years.

The Arizona Department of Transpor-
tation (ADOT) Aeronautics Division
assists airports in the state in identi-
fying infrastructure needs with a state
aviation needs study and other special
aviation studies. The most recent
study on a statewide basis is the State

The percentage of Arizona-based air-
craft in Maricopa County was actually

Aviation Needs Study (SANS) - 2000. forecast to de_cline over the years fro_m
57.6 percent in 1998 to 54.8 percent in
The SANS-2000 includes forecasts of 2020. Thus, the average growth rate

for based aircraft in Maricopa County

aviation activity in the state. The Ma- )
was projected to be lower, at 1.07 per-

ricopa Association of Governments

(MAG) is charged with preparing and el

updating a Regional Aviation System

Plan (RASP) for the Phoenix metropol- Table 2D also presents: the more re-
itan area. The most recent aviation cent forecast of Maricopa County
forecasts for the MAG-RASP were based aircraft prepared for the MAG-

prepared in late 2001, after the events RASP. The base year for this forecast

of September 11. The forecasts were was 2000. It is clear from the table
adopted by MAG in 2003. that the more recent MAG-RASP fore-

casts are somewhat higher than those
of the SANS-2000. In fact, the actual
based aircraft from the MAG-RASP in
2000 were more than the SANS -2000
forecast for 2010.

Table 2D depicts the based aircraft
forecasts prepared from the SANS -
2000 for the State of Arizona and Ma-
ricopa County. The base year for

TABLE 2D
State and Regional Based Aircraft Forecasts
Arizona and Maricopa County

SANS 2000
Arizona 6,700 7,156 7,674 8,247 8,896 NA
Maricopa County 3,857 4,065 4,303 4,568 4,877 NA
MAG-RASP
Maricopa County | 4,133 | 4615 | 5240 | 5950 | 658 | 7,288

Sources:  State Aviation Needs Study - 2000, ADOT, 1999.
Regional Airport System Plan, Maricopa Association of Governments, 2001.

* Base Year: SANS-1998; MAG RASP-2000

The MAG RASP forecast projects total nual average increase of 2.16 percent,
based aircraft in the region to reach significantly stronger than the nation-
7,288 by 2025. This would be an an-
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al or statewide growth rates projected
by FAA and ADOT, respectively.

The MAG-RASP projects fixed-wing
turbine aircraft based in the county to
grow from 170 in 2000, to 427 by 2025.
This would be an increase of 151 per-
cent (3.75 percent annually). Turbine
aircraft would also grow as a percen-
tage of all based aircraft from 3.9 per-
cent in 2000, to 9.3 percent in 2025.

SERVICE AREA

The generalized service area of an air-
port is defined by its proximity to oth-
er airports providing similar service.
Glendale Municipal Airport is one of
several airports serving the general
aviation needs of the West Valley.

Exhibit 2B depicts Glendale Munici-
pal Airport in relationship to other
airports that serve the West Valley.
The airports with comparable capabil-

ities are Goodyear to the south, Buck-
eye to the west, Deer Valley to the
northeast, Scottsdale and Phoenix Sky
Harbor International Airport to the
east. Pleasant Valley Airport is also
included in the list as there are a sig-
nificant number of based aircraft.
Table 2E presents the regional air-
ports.

These seven airports base a total of
2,536 aircraft. Phoenix Deer Valley
Airport has the most with 1,252 based
aircraft, more than the other five com-
bined. Phoenix Sky Harbor Interna-
tional Airport (PHX) had the most an-
nual operations in 2004 with 564,000,
of which approximately 100,000 were
conducted by general aviation aircraft.
Phoenix Deer Valley Airport was next
at 378,000. Both of these airports
have parallel runways available, al-
lowing them to better accommodate
higher traffic levels than the other five
airports.

TABLE 2E
Public Use Airports Serving West Phoenix Valley Area
Glendale Municipal Airport

FAA Approach Based Annual
Class- Minimums Longest | Aircraft | Operations
Airport ification (feet-miles) Location Runway | (2005) (2005)
Phoenix Reliever Visual 7 nm SW 8,500 209 101,000
Goodyear
Phoenix Deer Reliever 600-1.5 14 nm NE 8,208 1,252 378,000
Valley

Phoenix Sky Commercial 200-1/2 15nmE 11,489 237 564,000
Harbor Intl.

Pleasant Valley GA Visual 17nmN 4,200 64 75,000

(dirt)

Scottsdale Reliever 700-1 3/4 20nm E 8,249 460 166,000

Glendale Reliever 474-1 NA 7,150 380 133,000

Buckeye GA Visual 21 nm WSW 5,500 62 40,000

GA: General Aviation

nm: Nautical Miles

Source: FAA Form 5010, AirNav.com; FAA Tower Records; Airport records
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The MAG-RASP has considered alter-
natives for developing new airports in
the north valley. There are no specific
sites, but the MAG-RASP includes a
potential new general aviation airport
In an area east of Fountain Hills in
the vicinity of Highway 87, and north-
east of the Salt River-Maricopa Indian
Community. The study recognized an
airport in this area would have only
moderate potential for implementation
because of the location in the Tonto
National Forest and the proximity to
Indian communities.

Considerations to the northwest in-
clude either the expansion of the Plea-
sant Valley Airport or a replacement
airport in that same general area. A
draft study was prepared for the City
of Peoria in 2000 which recommended
improvement of the existing private
airport, but that study was tabled and
has never been adopted.

A number of factors are considered
when defining the airport service area.
The number one factor for an aircraft
owner looking to rent aircraft storage
space is convenience to home or place
of business. Based upon this consid-
eration the airport service area is li-
mited by comparable airports such as
Phoenix Deer Valley and Phoenix
Goodyear. As a result, the primary
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service area for Glendale Municipal
Airport is generally comprised of
western Phoenix, Glendale, Avondale,
Peoria, and the northern portion of
Goodyear as shown on Exhibit 2B.

In July of 2003, MAG adopted a new
set of population, housing, and em-
ployment forecasts for the county.
This included not only the county and
city totals but also a breakdown of Re-
gional Analysis Zones (RAZ). Each
RAZ is typically smaller than a city
and allows a more accurate socioeco-
nomic analysis of the airport service
area. For example, the primary air-
port service area only includes the
northern portion of the City of Goo-
dyear (since there is already a capable
GA airport in Goodyear) and the RAZ
analysis allows the inclusion of only
this portion.

As shown on Table 2F, the population
of the service area totaled 410,220 in
2000. This represented 13.25 percent
of the population of Maricopa County.
Through the year 2030, the population
of the service area is projected to grow
at a greater percentage annually than
Maricopa County and is projected to
account for nearly 16.5 percent of the
entire county population. This antic-
ipates strong growth for the West Val-

ley.



TABLE 2F
Population Forecasts for the Service Area
Glendale Municipal Airport

Actual Forecast
2000 2010 2020 2025 2030
Avondale 25,054 48,800 62,240 71,124 79,707
East Buckeye 2,119 8,759 23,548 51,668 74,858
County Areas 64,753 68,638 75,191 77,349 79,849
El Mirage 8,723 29,686 31,383 32,211 33,075
Glendale 183,467 237,124 253,737 255,321 257,452
North Goodyear 8,868 16,998 32,724 36,824 41,578
Litchfield Park 3,831 7,048 13,686 13,702 14,210
South Peoria 79,072 97,473 99,237 99,649 100,118
Surprise 26,322 100,617 177,327 253,047 316,077
Tolleson 4,998 6,146 6,231 6,241 6,257
Youngstown 3,013 5,415 6,197 6,336 6,557
Total 410,220 626,704 781,501 903,472 | 1,009,738
Avg. Annual % Change NA 4.33% 2.23% 2.94% 2.25%
Maricopa County 3,096,613 4,134,388 5,164,142 5,663,999 | 6,139,971
Avg. Annual % Change NA 2.93% 2.25% 1.87% 1.63%
Service Area % of County 13.25% 15.16% 15.13% 15.95% 16.45%

Source: Interim Projections of Population, Housing, and Employment, Maricopa Association of Gov-

ernments, July 2003

Table 2G indicates that employment
in the Glendale Municipal Airport ser-
vice area was 146,512 in 2000, or 9.36
percent of the total employment in
Maricopa County. By 2030, employ-
ment in the service area is projected to
account for more than 14.5 percent of
Maricopa County. Both the popula-
tion and employment figures for the
airport service area indicate that the
West Valley area is a high growth
area for the entire Phoenix Metropoli-
tan area.

Population and employment are pro-
jected to increase through 2010 at av-
erage annual rates of 4.33 percent and
5.04 percent, respectively. The growth
rates decrease slightly between 2010

and 2020, to 2.23 and 3.58 percent an-
nually. Between 2020 and 2025, the
average annual growth rate for popu-
lation increases to 2.94 percent for
population and increases to 3.71 per-
cent for employment.

The percentage of the county popula-
tion in the Glendale Municipal Airport
service area is projected to increase
significantly over the entire forecast
period. Thus, population in the air-
port service area is expected to grow
at a greater rate than that of the en-
tire County. The percentage of county
employment in the airport service
area is also expected to increase, even
out pacing population.
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TABLE 2G

Employment Forecasts for the Service Area

Glendale Municipal Airport

Actual Forecast
2000 2010 2020 2025 2030
Avondale 5,865 13,694 36,350 39,277 44,398
East Buckeye 250 2,477 7,753 13,863 20,817
County Areas 20,315 20,829 21,879 22,887 23,853
El Mirage 1,885 4,541 9,168 15,710 23,560
Glendale 70,021 107,141 133,209 147,170 165,131
North Goodyear 6,299 9,893 21,521 24,817 29,652
Litchfield Park 1,178 3,612 4,321 4,423 4,263
South Peoria 20,572 35,007 41,873 43,143 44,833
Surprise 6,126 24,634 42,630 70,688 100,977
Tolleson 12,777 16,046 20,278 25,085 30,904
Youngstown 1,224 1,698 1,623 1,649 1,679
Total 146,512 239,572 340,605 408,712 490,067
Avg. Annual % Change NA 5.04% 3.58% 3.71% 3.70%
Maricopa County 1,564,836 2,112,000 2,705,000 3,002,000 3,377,000
Avg. Annual % Change NA 3.04% 2.51% 2.11% 2.38%
Service Area % of County 9.36% 11.34% 12.59% 13.61% 14.51%

Source:
Governments, July 2003

Interim Projections of Population, Housing, and Employment, Maricopa Association of

The West Valley, including much of
the airport service area, represents
one of the fastest growing regions in
one of the fastest growing metropoli-
tan areas in the country. According
the U.S. Census Bureau, Arizona
ranks behind only Nevada for both
population growth and employment
opportunities as of 2006. The Phoenix
metropolitan area has consistently
ranked in the top five for these growth
factors over the last 10 ten years.

BASED AIRCRAFT

The number of based aircraft is one of
the most basic indicators of general
aviation demand. By first developing
a forecast of based aircraft, the growth
of other general aviation activities and
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needs can be projected. Table 2H
presents a history of based aircraft at
Glendale Municipal Airport dating
back to 1986. The based aircraft to-
tals at Glendale Municipal Airport
have fluctuated from a low of 160 in
1992 to a high of 380 in 2005.

A substantial increase in based air-
craft in the previous years can be at-
tributed to a number of factors. First
for much of 2003 the airport was
closed while the runway was ex-
tended. Since the previous master
plan in 1998, seven connected box
hangar structures with 143 individual
storage units were constructed. In
addition, eight box hangars have been
constructed on the south end of the
airport. This has provided the capaci-
ty to base approximately 155 more



aircraft at the airport since the last
master plan when there were just 180
based aircraft.

TABLE 2H
Based Aircraft History
Glendale Municipal Airport

Year | Total Based | Source
1986 205 MAG
1987 209 MAG
1988 197 MAG
1989 167 MAG
1990 202 MAG
1991 167 MAG
1992 160 MAG
1993 143 MAG
1994 178 MAG
1995 184 MAG
1996 188 MAG
1997 184 MAG
1998 180 MAG
1999 197 MAG
2000 208 MAG
2001 269 TAF
2002 269 TAF
2003 271 TAF
2004 324 GEU
2005 380 GEU
2006 402 TAF
2007 405 TAF

MAG: Maricopa Association of Governments
TAF: FAA Terminal Area Forecast
ADOT: Arizona Department of Transportation

Table 2J compares the based aircraft
at each of the airports serving the
West Valley from 1994-2005. The to-
tal number of based aircraft at these
airports has increased by 53 percent
since 1994. As can be seen from the
table, only Phoenix Sky Harbor Inter-
national Airport is forecast to lose
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based aircraft. This can be attributed
to the growth of air carrier service at
Sky Harbor and the City policy of ac-
commodating general aviation aircraft
at regional reliever airports. Typical-
ly, operators of smaller piston powered
aircraft will choose to base at an air-
port without air carrier service in or-
der to avoid the interaction with larg-
er aircraft.

Buckeye Municipal Airport and Phoe-
nix Goodyear Airports are projected to
grow substantially in the forecast
years. This can be attributed to signif-
icant population increases in the West
Valley, ample landside development
opportunity, and a loss of based air-
craft at Phoenix Sky Harbor. Phoenix
Deer Valley Airport is projected to ex-
perience the greatest addition of based
aircraft going from 1,267 to 2,084 air-
craft between 2004 and 2025.

It should be noted that growth of
based aircraft at Phoenix Deer Valley
Airport, in particular, is dependent
upon adequate aircraft storage being
made available and improvements in
airfield capacity being made. Recent
forecasts in the Phoenix Deer Valley
Airport Master Plan, currently under
development, indicate that the current
two runway system may only be capa-
ble of accommodating a total of 1,521
based aircraft. This means a total of
664 aircraft forecast to be based at
Phoenix Deer Valley Airport in the
long term may need to be accommo-
dated elsewhere.



TABLE 2J
Area Airports
Glendale Municipal Airport

West Phoenix Phoenix
Total Goodyear Harbor Valley Buckeye Valley
1994 1,449 153 224 803 70 21
1997 1,627 198 265 908 46 26
2000 2,031 198 237 1,206 55 45
2005 2,220 208 231 1,267 70 64
% Change
1994-2005 53% 36% 3% 58% 0% 205%
2010 2,513 411 205 1,457 96 69
2015 2,843 498 183 1,675 101 86
2025 3,488 657 135 2,084 132 116
% Change
2005-2025 57% 216% -42% 64% 89% 81%

The MAG-RASP forecast first pro-
jected the total aircraft based at public
airports in Maricopa County, then dis-
tributed these aircraft to the airports
within the county. A strong correla-
tion was found between Maricopa
County based aircraft and the Coun-
ty’s population. Thus, the county-wide
based aircraft forecasts were derived
from a linear regression, using the
county population as the independent
variable.

The MAG-RASP was prepared based
on population forecasts from 1997. At
the time a very strong correlation be-
tween county population and county
based aircraft was found to result
from regression analysis (r* = 0.97). In
July of 2003, the MAG adopted up-
dated population forecasts. The popu-
lation forecasts used by the MAG-
RASP in 1997 projected 4.95 million
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residents in the county by 2025. The
updated population forecast expects
5.66 million residents, or 12.5 percent
higher than previously forecast.

Because the MAG-RASP found a very
high correlation (r’ = 0.97) between
population and based aircraft, this re-
gression was updated with additional
based aircraft and population data
that became available in 2003. The
correlation coefficient of expanded his-
toric data remained at 0.97. A new
projection utilizing the updated county
population forecast was then devel-
oped. This results in an updated pro-
jection of 7,641 based aircraft at the
airports in the county by 2025. This
figure is 4.8 percent higher than the
original MAG-RASP projection. The
original MAG-RASP forecast and the
updated MAG-RASP forecast are pre-
sented in Table 2K.




TABLE 2K
Glendale Based Aircraft Forecasts
Maricopa Association of Governments

2000

SANS-2000

GEU 258 280 314 352 395 N/A

County 3,857 4,065 4,303 4,568 4,877 N/A

GEU % of County 6.69% 6.89% 7.30% 7.71% 8.10% N/A
MAG-RASP Forecasts

GEU 208 237 275 300 332 364

County 4,133 4,615 5,282 5,950 6,618 7,288

GEU % of County 5.03% 5.14% 5.21% 5.04% 5.02% 4.99%
FAA-TAF (2008) 208 269 415 442 459 478
1998 Master Plan 225 260 300 340 375 NA
Updated MAG-RASP Forecasts*

GEU 208 380 454 534 617 703

County 4,133 4,737 5,474 6,211 6,937 7,641

GEU % of County 5.03% 8.02% 8.30% 8.60% 8.90% 9.20%

Source: *Coffman Associates update to account for 2003 interim socioeconomic data.

The SANS-2000 presents forecasts of
based aircraft for both Maricopa
County and Glendale Municipal Air-
port. The SANS-2000 forecasts based
aircraft for Glendale Municipal Air-
port increasing from 6.89 percent of
the county based aircraft to 8.10 per-
cent by 2020. The SANS-2000 fore-
casts 280 based aircraft for 2005 and
395 for 2020. With 380 existing based
aircraft the 2005 and 2010 projections
have already been reached.

All forecast levels for the MAG-RASP
have been exceeded. Based on this,
these forecasts cannot be used to de-
termine future based aircraft levels for
Glendale Municipal airport and have
been removed from consideration.

In addition to the MAG-RASP and the
SANS-2000, the FAA presents a fore-
cast of based aircraft for Glendale
Municipal Airport in the Terminal
Area Forecast (TAF). The TAF fore-
casts 415, 442, and 478 based aircraft
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in the years 2010, 2015 and 2025 re-
spectively. The previous airport mas-
ter plan forecast 260 based aircraft in
2005 and 375 by 2020. The FAA fore-
cast was updated in 2008 and will be
considered when forecasting based
aircraft into the future.

The MAG-RASP projected that Glen-
dale Municipal Airport's market share
of based aircraft in Maricopa County
would remain steady at approximately
five percent through the planning pe-
riod. This percentage is increased in
the updated MAG-RASP forecasts to
account for the fact that the airport
service area is projected to grow at a
greater rate in both population and
employment than Maricopa County.
This growth would actually justify a
more substantial growth in based air-
craft for the airport as a percentage of
county based aircraft but a number of
factors lead to the tempering of the
based aircraft growth rate.




Both Phoenix Goodyear and Buckeye
Municipal Airports are beginning to
emerge as strong growth airports in
the region. Both of the airports have
ample room to expand aircraft storage
facilities. Because of this the Glendale
Municipal Airport's percentage of
based aircraft as a share of county
based aircraft incrementally increases
from 8.02 percent in 2005 to 9.2 per-
cent in 2025. This results in 703
based aircraft for Glendale Municipal
Airport by 2025.

This forecast represents an overall
annual growth rate of 3.1 percent be-
tween 2005 and 2025. This compares
favorably with the 3.3 percent growth
rate experienced at the airport be-
tween 1986 and 2006. The following
forecast for based aircraft at Glendale
Municipal Airport will be utilized to
determine facility needs at the airport
over the next 20 years.

. 2010 - 454 Based Aircraft
. 2015 - 534 Based Aircraft
. 2025 - 703 Based Aircraft

This forecast represents an uncon-
strained forecast and does not consider
the potential limitations, if any, for
construction of aircraft storage han-
gars at Glendale Municipal Airport.
In the airport development alterna-
tives to be presented in Chapter Four
of this master plan, constraints will be
considered. Thus, if hangar develop-
ment is unable to keep pace with de-
mand, based aircraft numbers will not
increase as forecast. The comparable
based aircraft forecasts and the se-
lected forecast are depicted on Exhi-
bit 2C.
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BASED AIRCRAFT FLEET MIX

The based aircraft fleet mix at Glen-
dale Municipal Airport is presented in
Table 2L. The forecast fleet mix uti-
lizes existing local trends as well as
forecast U.S. general aviation trends
as presented in FAA Aerospace Fore-
casts Fiscal Years 2008-2025. The
FAA projects that business jets will
continue to be the fastest growing
general aviation aircraft type in the
future. The number of business jets in
the U.S. fleet is expected to more than
double in the next 12 years. This
represents an annual growth rate of
5.6 percent. Turboprop aircraft are
the next fastest growing segment at
1.6 percent annually. Piston powered
aircraft are also expected to grow but
at only 0.5 percent for single engine
and -0.9 percent for multi-engine an-
nually.

While single engine piston powered
aircraft are projected to continue to
dominate the based aircraft fleet mix
at Glendale Municipal Airport, busi-
ness jets and turboprop aircraft are
expected to experience significant
growth. Currently there are no busi-
ness jets but there are two Navy A-6s
and three Russian Migs based at the
airport that are in various states of
renovation. There are five turboprop
aircraft based at the airport. The fleet
mix forecast indicates that as many as
16 turboprops and 20 jets, including
the historic warbirds, could base at
the airport by 2025.



TABLE 2L

Based Aircraft Fleet Mix
Glendale Municipal Airport
Current

%

Single Engine Piston 338 | 88.9% 404 89.0% 474 | 88.8% 624 88.8%
Multi-Engine Piston 16 4.2% 17 3.7% 18 3.4% 20 2.8%
Turboprop 5 1.3% 8 1.8% 11 2.1% 16 2.3%
Jet 5 1.3% 8 1.8% 12 2.2% 20 2.8%
Helicopter/Other 16 4.2% 17 3.7% 19 3.6% 23 3.3%
Totals 380 | 100.0% 454 | 100.0% 534 | 100.0% 703 | 100.0%

The growth in based jets is forecast to
out pace the growth in turboprop air-
craft for a number of reasons. Nation-
ally, the introduction of business jets
to the fleet is expected to out-pace tur-
boprops. The introduction of very
light jets (VLJ) will likely attract buy-
ers who might otherwise purchase a
turboprop due to the similarity of cost.
Glendale Municipal Airport is also
perfectly positioned to attract VLJ ac-
tivity because of the excellent general
aviation facilities including the airport
terminal building, adequate runway
length, and the airport traffic control
tower (ATCT). In addition, Glendale
IS growing substantially in terms of
employment and population. These
factors add to the optimism for busi-
ness jet growth at the airport.

ANNUAL OPERATIONS

General aviation operations are classi-
fied by the airport traffic control tower
(ATCT) as either local or itinerant. A
local operation is a take-off or landing
performed by an aircraft that operates
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within sight of the airport, or which
executes simulated approaches or
touch-and-go operations at the airport.
Itinerant operations are those per-
formed by aircraft with a specific ori-
gin or destination away from the air-
port. Generally, local operations are
characterized by training operations.
Typically, itinerant operations in-
crease with business and commercial
use.

Table 2M depicts the history of gen-
eral aviation operations, as counted by
the ATCT, at Glendale Municipal Air-
port since 1996. Itinerant operations
increased from 38,901 in 1996, to
45,561 in 2007. Local operations
dropped significantly in 2003, primari-
ly due to the runway extension project.
Itinerant operations reached a new
high of 47,035 in 2006. Overall opera-
tions have increased over the last five
years from a low of 92,823 in 2003 to
150,729 in 2007. These operational
statistics are the actual ATCT counts
conducted when the tower is open and
do not reflect operations that occur
while the tower is closed.
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TABLE 2M
Historical Operations
Glendale Municipal Airport

Itinerant Operations

Local Operations

e
GA Military Military Operations
1996 0 38,779 122 38,901 | 78,176 1,240 79,416 118,317
1997 315 41,327 321 41,963 | 80,941 8,806 89,747 131,710
1998 1 43,744 139 43,884 | 72,133 806 72,939 116,823
1999 14 45,992 46 46,052 | 86,174 19 86,193 132,245
2000 2,311 40,290 232 42,833 | 73,269 20 73,289 116,122
2001 2,062 39,518 329 41,909 | 68,287 1,368 69,655 111,564
2002 1,813 36,221 137 38,171 | 72,784 426 73,210 111,381
2003 1,766 40,883 25 42,674 | 50,135 14 50,149 92,823
2004 1,712 42,538 235 44,485 | 71,955 95 72,050 116,535
2005 1,801 43,339 21 45,161 | 83,694 29 83,723 128,884
2006 1,473 45,445 117 47,035 | 97,598 52 97,650 144,685
2007 1,021 44,480 60 45,561 | 105,137 31 105,168 150,729

Source: Airport Tower Records/TAF

Glendale Municipal Airport has rea-
lized approximately 36 percent of total
operations as itinerant and 64 percent
as local over the previous ten years.
This is a common ratio for ur-
ban/suburban reliever airports with
significant training activity.

The Maricopa Association of Govern-
ments and the Arizona Department of
Transportation - Aeronautics Division,
have developed operational forecasts
for Glendale Municipal Airport as pre-
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sented in Table 2N. The MAG-RASP
forecasts strong growth for both local
and itinerant operations. The 2001
MAG-RASP, forecast 128,100 opera-
tions in 2005, increasing to 197,000 by
2025. The MAG RASP 2005 forecast
was nearly the same as the 128,884
operations counted by the ATCT in
2005. The SANS-2000 forecast a total
of 166,340 operations in 2005 and
226,836 by 2020. The TAF presents
the most conservative forecast with
179,751 operations by 2025.




TABLE 2N

Previous General Aviation Operations Forecasts

Glendale Municipal Airport

2000 2005 2010 2015 2020 2025
Itinerant GA Operations
MAG-RASP (2001) 41,993 47,397 60,162 73,500
FAA-TAF (2008) 42,833 45,161 49,050 54,912 58,971 63,338
Local GA Operations
MAG-RASP (2001) 70,577 80,703 102,438 123,500
FAA-TAF (2008) 73,289 83,723 106,965 110,028 113,178 116,413
Total GA Operations
MAG-RASP (2001) 112,570 128,100 162,600 197,000
FAA-TAF (2008) 116,122 128,884 156,015 164,940 172,149 179,751
1998 Master Plan 135,000 155,000 175,000 195,000 215,000
SANS-2000 (1998) 166,340 184,460 204,553 226,836

Sources: Maricopa Association of Governments - Regional Aviation System Plan (MAG-RASP); Fed-
eral Aviation Administration - Terminal Area Forecast (FAA-TAF); State Aviation Needs Study -

2000 (SANS-2000)

ITINERANT OPERATIONS

Table 2P outlines the history of itine-
rant operations in relation to the total
general aviation itinerant operations
at towered airports in the U.S. The
Glendale Municipal Airport market
share, as a percentage of general avia-
tion itinerant operations at towered
airports across the country, increased
from a low of 0.1689 percent in 2002,
to a high of 0.2425 percent in 2006.
This shows that overall itinerant op-
erations in the U.S. have declined
slightly since 9/11 but Glendale Mu-
nicipal Airport has not experienced
this decline. In fact, Glendale Munici-
pal Airport has actually experienced
an increase in itinerant operations.
Many factors contribute to this trend
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including the significant growth of
population and employment in the
airport service area.

In an effort to further confirm or modi-
fy as necessary the existing operation-
al forecasts from MAG, ADOT and the
FAA TAF, additional forecasts com-
paring Glendale Municipal Airport
itinerant operations to itinerant oper-
ations at towered U.S. airports has
been completed. As presented on Ta-
ble 2P, the first forecast considers
Glendale Municipal Airport maintain-
ing its current share of national itine-
rant operations. This scenario results
in 46,206 itinerant operations in 2010,
increasing to 59,742 itinerant opera-
tions in 2025.




TABLE 2P
General Aviation Itinerant Operations Forecast
Glendale Municipal Airport

Glendale GA US GA Market Share Based Itinerant Ops Per
Year Itinerant Ops | Itinerant Ops | Itinerant Ops Alrcraft Based Alrcraft

1998 43,744 22,086,500 0.1981%
1999 45,992 23,019,400 0.1998% 197 233
2000 40,290 22,844,100 0.1764% 208 194
2001 39,518 21,433,300 0.1844% 269 147
2002 36,221 21,450,500 0.1689% 269 135
2003 40,883 20,231,300 0.2021% 271 151
2004 42,538 20,007,200 0.2126% 324 131
2005 43,339 19,315,000 0.2244% 380 114
2006 45,445 18,741,100 0.2425% 402 113
2007 44,480 18,577,200 0.2394% 405 110
Constant Market Share of Total U.S. Itinerant Operations
2010 46,206 19,297,900 0.2394% 454 103
2015 50,108 20,927,800 0.2394% 534 99
2025 59,742 24,951,500 0.2394% 703 90
Constant Itinerant GA Operations Per Based Aircraft
2010 56,212 19,297,900 0.2913% 454 124
2015 66,117 20,927,800 0.3159% 534 124
2025 87,042 24,951,500 0.3488% 703 124
Selected Forecast
2010 54,000 19,297,900 0.2798% 454 119
2015 63,000 20,927,800 0.3010% 534 118
2025 79,000 24,951,500 0.3166% 703 112

Source: FAA Aerospace Forecasts 2008-2025. Coffman Associates analysis.

A second forecast was completed tak-
Ing a constant number of itinerant op-
erations per based aircraft. The aver-
age of the last five years was utilized
In this forecast. This forecast results
in 54,212 itinerant operations in 2010,
increasing to 87,042 in 2025.

The market share of U.S. itinerant
general aviation operations forecasts
would likely represent the low end of
potential operations. The itinerant
operations per based aircraft would
likely represent a high end as the po-
tential for based aircraft is out pacing
U.S. growth. The selected forecasts
for itinerant general aviation opera-
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tions at Glendale Municipal Airport is
within this forecast envelope. Itine-
rant operations in 2010 are forecast at
54,000; in 2015, 63,000 and in 2025,
79,000. This equates to an average
annual growth rate of 3.2 percent.
This is comparable to the 3.1 percent
projected for based aircraft growth.

The selected forecast is slightly higher
than both the MAG-RASP and the
FAA-TAF primarily due to these fore-
casts applying national growth rates
to the Glendale Municipal Airport
without consideration for local trends.
Itinerant operations forecasts are pre-
sented on Exhibit 2D.



LOCAL OPERATIONS

Table 2Q outlines the history of local
operations in relation to the total gen-
eral aviation local operations at to-
wered airports in the U.S. The Glen-
dale Municipal Airport market share,
as a percentage of general aviation
itinerant operations at towered air-
ports across the country, increased
from a low of 0.3278 percent in 2003,

to a high of 0.7222 in 2007. This sub-
stantial increase in local operations
percent can be directly attributed to
the introduction of a significant heli-
copter training school locating at the
airport in 2002 as well as the opening
of the extended runway. Not only have
local operations gone up in the last
five years but they have increased
while the national trend has been
slightly down.

TABLE 2Q

General Aviation Local Operations Forecast

Glendale Municipal Airport

Glendale GA US GA Local Market Share Based Local Ops Per
Year Local Ops Ops Local Ops Alrcraft Based Aircraft

2015

Constant Local General Avia

120,684

Selected Forecast

1998 72,133 15,960,000
1999 86,174 16,980,200
2000 73,269 17,034,400
2001 68,287 16,193,700
2002 72,784 16,172,800
2003 50,135 15,292,100
2004 71,955 14,960,400
2005 83,694 14,845,900
2006 97,598 14,378,900
2007 105,137 14,557,300
Constant Market Share of U.S. General Aviatio
2010 110,486 15,297,900
2015 110,718 15,330,100
2025 122,063 16,900,900

ion Operations Per Based Aircraft

15,297,900
15,330,100
16,900,900

15,297,900
2015 112,000 15,330,100
2025 141,000 16,900,900

0.6707%
0.7872%
0.9401%

0.6406%
0.7306%
0.8343%

534

534
703

0.4520% 401
0.5075% 197 437
0.4301% 208 352
0.4217% 269 254
0.4500% 269 271
0.3278% 271 185
0.4810% 324 222
0.5638% 380 220
0.6788% 402 243
0.7222% 405 260
n Local Operations
0.7222% 454 243
0.7222% 534 207
0.7222% 703 174

226

210
201

Source: FAA Aerospace Forecasts 2008-2025. Coffman Associates analysis.

In an effort to further confirm or modi-

pleted.

As presented on Table 2Q,

fy as necessary, the existing opera-
tional forecasts from MAG, ADOT and
the FAA-TAF, additional forecasts
comparing Glendale Municipal Airport
local operations to local operations at
towered U.S. airports has been com-
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the first forecast considers Glendale
Municipal Airport maintaining its cur-
rent share of national local operations.
This scenario results in 110,486 local
operations in 2010, increasing to
122,063 local operations in 2025.
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A second forecast was completed tak-
Ing a constant number of local opera-
tions per based aircraft. An average of
the previous five years of local opera-
tions per based aircraft (226) was used
In this forecast. This forecast results
in 102,604 local operations in 2010,
increasing to 158,878 in 2025.

The selected forecast for local opera-
tions at Glendale Municipal Airport
falls within the envelope generated by
the previous two forecasts as shown in
Table 2Q. Thus, local operations in
2010 are forecast at 98,000; in 2015,
112,000 and in 2025, 141,000. Local
operations forecasts are presented on
Exhibit 2D.

AIR TAXI OPERATIONS

The air taxi category includes aircraft
involved in on-demand passenger,
small parcel transport, and air ambul-
ance activity. The history of air taxi
operations at Glendale Municipal Air-
port was previously presented in Ta-
ble 2M. Since 2000, air taxi opera-
tions have averaged 1,745 per year.
The FAA-TAF projects air taxi activity
to remain level at 1,021 operations
annually.

Many general aviation airports are
experiencing increases in air taxi ac-
tivity. More charter service is occur-
ring due to the inconvenience of com-
mercial airports. Some fractional
ownership aircraft operate under air
taxi regulations, and these programs
have grown substantially in recent
years.
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As mentioned earlier, an entire new
category of very light jets (VLJ) en-
tered the general aviation fleet in
2006. A number of companies are pro-
ceeding with business plans to offer
on-demand air taxi service utilizing
these types aircraft. The VLJs are
relatively inexpensive compared to
larger cabin class business jets and
they will have access to more airports
as the required runway length is much
less. Glendale Municipal Airport is
well positioned to attract operations
by VLJs with a terminal building, res-
taurant and most importantly, a sub-
stantial growth in business opportuni-
ties in the airport service area.

Overall, the seven towered reliever
airports in the Phoenix metropolitan
area have experienced a 29 percent
increase in air taxi activity from pre-
9/11 levels. Glendale Municipal Mu-
nicipal, Phoenix Deer Valley and
Chandler Municipal Airports have not
experienced any significant increase in
air taxi activity. Phoenix Goodyear,
Scottsdale, and Phoenix-Mesa Gate-
way Airports, as well as Falcon Field
in Mesa have each experienced in-
creases of 35 percent or more.

The relatively steady air taxi activity
at Glendale Municipal Airport over
the previous eight years does not pro-
duce a statistical trend line that can
be relied upon to predict future activi-
ty levels. A low range forecast would
be in line with the FAA-TAF air taxi
forecast of level activity through the
planning period.



Another scenario considers air taxi op-
erations growing at a rate similar to
general aviation itinerant operations.
Air taxi operations at Glendale Munic-
ipal Airport have generally been
equivalent to three to five percent of
the itinerant general aviation opera-
tions at the airport each year. In the
past four years, the ratio has been in
the four percent range. For the seven
reliever airports combined, however,
air taxi operations have grown from
4.8 percent of itinerant GA operations
in 2000, to 6.4 percent in 2004.

For planning purposes, the air taxi
master plan forecast considers an in-
creasing growth scenario. In 2010, air
taxi operations represent 4.5 percent
of itinerant general aviation opera-
tions. By 2025, 6,730 air taxi opera-
tions are planned, which is 8.5 percent
of itinerant general aviation opera-
tions.

TABLE 2R
Air Taxi Operations Forecast
Glendale Municipal Airport

2010 2015 2025
FAA-TAF 1,021 1,021 1,021
Master Plan
Forecast 2,617 3,585 6,730
MILITARY

Military activity accounts for the
smallest portion of the operational
traffic at Glendale Municipal Airport.
Table 2M presents the history of mili-
tary operations since 1996. When ex-
cluding a spike of 8,806 local military
operations in 1997, the airport has av-
eraged approximately 600 annual op-
erations. Of these operations, 36 per-
cent were itinerant and 64 percent
were local.
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The majority of the military opera-
tions are conducted by the C-12 Hu-
ron, a twin engine turboprop similar
to a King Air. There was a specialized
maintenance business at the airport
that catered to these military aircraft.
Other military operations include
transient helicopter activity. Due to
the unpredictable nature of military
operations, a constant of 600 total op-
erations annually will be utilized in
forecasting.

OPERATIONS ADJUSTMENT
AND SUMMARY

Since the Glendale Municipal Airport
traffic control tower (ATCT) is not a
24-hour tower, its air traffic counts are
not all-inclusive of aircraft operations
at the airport. Some aspects of the
master plan analysis require that all
airport activity be considered. For
these evaluations, it is necessary to
estimate and adjust for operations
that occur when the tower is closed.
The Glendale Municipal Airport tower
currently operates from 6:00 a.m. to
8:30 p.m. on week days and from 7:00
a.m. to 7:00 p.m. on Saturdays and
Sundays. For planning purposes, op-
erations after the tower has closed are
estimated at 3 percent of total opera-
tions. This estimate is based on expe-
rience at other West Valley airport
where after hours operational counts
have been conducted.

General aviation operations for Glen-
dale Municipal Airport have been fore-
cast through 2025. A number of exist-
ing resources have been consulted in-
cluding the MAG-RASP, the SANS-
2000, and the FAA-TAF. The selected
operations forecast are slightly higher



than the MAG-RASP forecast, due to
the fact that recent trends indicate a
higher growth rate for the airport.

Table 2S presents a summary of fore-
cast annual operations at Glendale
Municipal Airport.

TABLE 2S
Operations Activity Forecast Summary
Glendale Municipal Airport
Actual Forecast

Annual Operations 2005 2010 2015 2025
General Aviation
Itinerant 43,175 54,000 63,000 79,000
Local 87,567 98,000 112,000 141,000
Military
Itinerant 58 160 160 160
Local 66 440 440 440
Air Taxi 1,869 2,617 3,585 6,730
Totals
Total Local 87,633 98,440 112,440 141,440
Total Itinerant 45,102 56,777 66,745 85,890
Evening 3% Adjustment 3,983 4,657 5,376 6,820
TOTAL OPERATIONS 136,718 160,000 185,000 234,000
Note: Future operations totals are rounded to nearest 1,000

PEAKING
CHARACTERISTICS

Many airport facility needs are related
to the levels of activity during peak
periods (busy times). The periods used
in developing facility requirements for
this study are as follows:

Peak Month - The calendar
month when peak aircraft oper-
ations occur.

Design Day - The average day
in the peak month. This indica-
tor is derived by dividing the
peak month operations by the
number of days in the month.
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Busy Day - The busy day of a
typical week in the peak month.

Design Hour - The peak hour
within the design day.

The peak month is an absolute peak
within a given year. All other peak
periods will be exceeded at various
times during the year. However, they
do represent reasonable planning
standards that can be applied without
overbuilding or being too restrictive.
The peak periods forecast has been de-
termined utilizing operations reported
by the ATCT to the FAA. Hourly
peaking characteristics are main-
tained by the ATCT and were provided
for use in this analysis.



The peak month at Glendale Munici-
pal Airport has historically been dur-
ing the winter months but overall op-
erations are spread fairly evenly
throughout the year. In 2005 the peak
month was December. The average
peak month operations level from
2002-2004 was 13,407. This peak
month average accounted for 10.1 per-
cent of the annual operations.

The design day operations were calcu-
lated by dividing the peak month (De-

cember) by the number of days in the
month (31). The busiest day of each
week accounts for approximately 18
percent of weekly operations. Thus to
determine the typical busy day, the
design day is multiplied by 1.25, which
represents 18 percent of the days in a
week (7*0.18). Design hour operations
were determined to be approximately
13 percent of the design day opera-
tions. The peaking operations charac-
teristics are summarized in Table 2T.

TABLE 2T
Peak Operations Forecasts
Glendale Municipal Airport

Annual Operations 132,751 160,000 185,000 234,000
Peak Month 13,407 16,160 18,685 23,634
Busy Day 541 673 779 985
Design Day 432 539 623 788
Design Hour 56 70 81 102

ANNUAL INSTRUMENT
APPROACHES

An instrument approach, as defined
by the FAA, is “an approach to an air-
port with the intent to land by an air-
craft in accordance with an Instru-
ment Flight Rule (IFR) flight plan,
when visibility is less than three miles
and/or when the ceiling is at or below
the minimum initial approach alti-
tude.” To qualify as an instrument
approach at Glendale Municipal Air-
port, aircraft must land at the airport
after following one of the published
instrument approach procedures and
then properly close their flight plan on
the ground. The approach must be
conducted in weather conditions which
necessitate the use of the instrument
approach. If the flight plan is closed
prior to landing, then the AIA is not
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counted in the statistics. Forecasts of
annual instrument approaches (AlAs)
provide guidance in determining an
airport’s requirements for navigation-
al aid facilities. It should be noted
that practice or training approaches
do not count as annual AlAs.

Typically, AlAs for airports with
available instrument approaches uti-
lized by advanced aircraft will average
between one and two percent of itine-
rant operations. In the Phoenix area,
weather conditions rarely necessitate
an instrument approach. In fact,
there is no FAA record of instrument
approach operations in instrument
weather conditions having occurred at
Glendale Municipal Airport. In envi-
ronments similar to the Phoenix area,
four tenths of one percent of itinerant
operations has been utilized to esti-




mate potential future instrument ap-
proaches. A forecast utilizing this
percentage is shown on Exhibit 2E.

The increased availability of low-cost
navigational equipment could allow
for smaller and less sophisticated air-
craft to utilize instrument approaches.
National trends indicate an increasing
percentage of approaches given the
greater availability of approaches at
airports with GPS and the availability
of more cost-effective equipment.

SUMMARY

Exhibit 2E provides a summary of
the aviation activity forecasts for
Glendale Municipal Airport. These
forecasts will be utilized in establish-
ing planning horizon milestones that
will then be used to determine future
facility needs and potential solutions.

Based aircraft at Glendale Municipal
Airport are projected to grow from 380
in 2005, to 703 in 2025. Business jets
are anticipated to show the strongest
rate of growth into the future, reflec-
tive of what is happening in the indus-
try. Based jets are expected to in-
crease from five in 2005 to 20 in 2025
or growing from 1.3 percent to 2.2 per-
cent of the Glendale Municipal Airport
based aircraft fleet.

2-25

Annual operations are forecast to grow
from 132,751 in 2005, to 234,000 by
2025. Military operations will remain
a minor part of activity at the Glen-
dale Municipal Airport, but air taxi
operations are expected to increase
moderately, particularly with growth
in on-demand charters and the intro-
duction of very light jets to the nation-
al general aviation fleet.

Flight training is expected to be prom-
inent at Glendale Municipal Airport
into the future. Local operations have
accounted for 63 percent of all opera-
tions over the past several years, and
are expected to maintain a similar
share throughout the planning period.
The next chapter will examine the op-
erational capabilities of the airfield in
relation to both existing and projected
aviation activity.

NOTE: It is the considered opinion of
the master plan project team that
changes in the aviation industry over
the previous two years are reasonably
within the planning envelope for the
primary local demand indicators,
those being based aircraft and annual

operations. Therefore, the planning
horizons will remain as originally
forecast.
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2005 2010 2015 2025

BASED AIRCRAFT FORECASTS
Single Engine 338 404 474 624
Multi-Engine 16 17 18 20
Turbo-Prop 5 8 11 16
Turbo-Jet 5 8 12 20
Helicopters/Others 16 17 19 23
Total Based Aircraft 380 454 534 703
OPERATIONS FORECASTS
Itinerant
Air Taxi 1,869 2,617 3,585 6,730
General Aviation 43,175 54,000 63,000 79,000
Military 58 160 160 160
Total Itinerant 45,102 56,777 66,745 85,890
Local
General Aviation 87,567 98,000 112,000 141,000
Military 66 440 440 440
Total Local 87,729 98,440 112,440 141,440
3% Nighttime Ops 3,983 4,657 5,376 6,820
Total Operations 136,718 160,000 185,000 234,000
PEAK OPERATIONS
Peak Month 13,407 16,160 18,685 23,634
Busy Day 541 673 779 985
Design Day 439 539 623 788
Design Hour 56 70 81 102
AlAs 0 227 267 344
Total Based Aircraft Total Operations
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Chapter 3

AIRPORT FACILITY REQUIREMENTS

To properly plan for the future of Glendale
Municipal Airport, it is necessary to
translate forecast aviation demand into the
specific types and quantities of facilities
that can adequately serve this identified
demand. This chapter uses the results of
the forecasts presented in Chapter Two, as
well as established planning criteria, to
determine the airfield (i.e, runways,
taxiways, navigational aids, marking and
lighting) and landside (i.e., hangars, aircraft
parking apron, and automobile parking)
facility requirements.

The objective of this effort is to identify, in
general terms, the adequacy of the existing
airport facilities, outline what new facilities
may be needed, and when these may be
needed to accommodate forecast
demands. Having established these facility
requirements, alternatives for providing
these facilities will be evaluated in Chapter
Four to determine the most cost-effective
and efficient means for implementation.

PLANNING HORIZONS

Cost-effective, safe, efficient, and orderly
development of an airport should rely more
upon actual demand at an airport than a
time-based forecast figure. In order to
develop a master plan that s
demand-based rather than time-based, a
series of planning horizon milestones has
been established for Glendale Municipal
Airport that take into consideration the
reasonable range of aviation demand
projections prepared in Chapter Two.




It is important to consider that the ac-
tual activity at any given time at the
airport may be higher or lower than
projected activity levels. By planning
according to activity milestones, the
resulting plan can accommodate un-
expected shifts or changes in the
area’s aviation demand. It is impor-
tant that the plan accommodate these
changes so that the airport staff can
respond to unexpected changes in a
timely fashion. These milestones pro-
vide flexibility while potentially ex-
tending this plan’s useful life if avia-
tion trends slow over time.

The most important reason for utiliz-
ing milestones is that they allow

the airport to develop facilities accord-
ing to need generated by actual de-
mand levels. The demand-based sche-
dule provides flexibility in develop-
ment, as development schedules can
be slowed or expedited according to
actual demand at any given time over
the planning period. The resulting
plan provides airport officials with a
financially responsible and need-based
program. Table 3A presents the
planning horizon milestones for each
aircraft activity category. The plan-
ning milestones of short, intermediate,
and long term generally correlate to
the five, ten, and twenty-year periods
used in the previous chapter.

TABLE 3A
Planning Horizon Activity Summary
Glendale Municipal Airport
Intermediate

2005 Short Term Term Long Term
Itinerant Operations
General Aviation 43,175 54,000 63,000 79,000
Air Taxi 1,869 2,617 3,585 6,730
Military 58 160 160 160
Total Itinerant 45,102 56,777 66,745 85,890
Local Operations
General Aviation 87,567 98,000 112,000 141,000
Military 66 440 440 440
Total Local 87,633 98,440 112,440 141,440
Nighttime 3% Adjustment 3,982 4,657 5,376 6,820
TOTAL OPERATIONS 136,718 160,000 185,000 234,000
TOTAL
BASED AIRCRAFT 380 454 534 703

(Note: Future operations are rounded to nearest 1,000

In this chapter, existing components of
the airport are evaluated so that the
capacities of the overall system are
identified. Once identified, the exist-
ing capacity is compared to the plan-
ning horizon milestones to determine
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where deficiencies currently exist or
may be expected to materialize in the
future. Once deficiencies in a compo-
nent are identified, a more specific de-
termination of the approximate sizing



and timing of the new facilities can be
made.

CRITICAL AIRCRAFT

The selection of appropriate Federal
Aviation Administration (FAA) design
standards for the development and lo-
cation of airport facilities is based
primarily upon the characteristics of
the aircraft which are currently using
or are expected to use the airport. The
critical design aircraft is used to de-
fine the design parameters for the air-
port. The critical design aircraft is
defined as the most demanding
category of aircraft, or family of
aircraft, which conducts at least
500 operations per year at the air-
port. Planning for future aircraft use
is of particular importance since de-
sign standards are used to plan sepa-
ration distances between facilities.
These future standards must be consi-
dered now to ensure that short term
development does not preclude the
long range potential needs of the air-
port.

The FAA has established a coding sys-
tem to relate airport design criteria to
the operational and physical characte-
ristics of aircraft expected to use the
airport. This airport reference code
(ARC) has two components. The first
component, depicted by a letter, is the
aircraft approach category and relates
to aircraft approach speed (operational
characteristic); the second component,
depicted by a Roman numeral, is the
airplane design group and relates to
aircraft wingspan (physical characte-
ristic). Generally, aircraft approach
speed applies to runways and runway-
related facilities, while airplane
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wingspan primarily relates to separa-
tion criteria involving taxiways, tax-
ilanes, and landside facilities.

According to FAA Advisory Circular
(AC) 150/5300-13, Airport Design,
Change 9, an aircraft's approach cate-
gory is based upon 1.3 times its stall
speed in landing configuration at that
aircraft's maximum certificated
weight. The five approach categories
used in airport planning are as fol-
lows:

Category A: Speed less than 91 knots.
Category B: Speed 91 knots or more,
but less than 121 knots.

Category C: Speed 121 knots or more,
but less than 141 knots.

Category D: Speed 141 knots or more,
but less than 166 knots.

Category E: Speed greater than 166
knots.

The airplane design group (ADG) is
based upon the aircraft’'s wingspan.
The six ADGs used in airport planning
are as follows:

Group I: Up to but not including 49
feet.

Group Il: 49 feet up to but not in-
cluding 79 feet.

Group IlI: 79 feet up to but not in-

cluding 118 feet.

Group 1V: 118 feet up to but not in-
cluding 171 feet.

Group V: 171 feet up to but not in-
cluding 214 feet.

Group VI: 214 feet or greater.

Exhibit 3A summarizes representa-
tive aircraft by ARC. As shown on the
exhibit, the airport does not currently,
nor is it expected to, regularly serve
aircraft in ARCs C-1V, D-1V, or D-V.



These are large transport aircraft
commonly used by commercial air car-
riers and air cargo carriers, which do
not currently use, nor are they ex-
pected to use, Glendale Municipal
Airport through the planning period.

In order to determine airfield design
requirements, the critical aircraft and
critical ARC should first be deter-
mined, then appropriate airport de-
sign criteria can be applied. This be-
gins with a review of aircraft currently
using the airport and those expected
to use the airport through the 20-year
planning period.

CURRENT CRITICAL AIRCRAFT

The critical design aircraft is defined
as the most demanding category of
aircraft which conduct 500 or more op-
erations at the airport each year. In
some cases, more than one specific
make and model of aircraft comprises
the airport’'s critical design aircraft.
One category of aircraft may be the
most critical in terms of approach
speed, while another is most critical in
terms of wingspan, which affects run-
way/taxiway width and separation de-
sign standards. While smaller general
aviation piston-powered aircraft with-
in approach categories A and B and
ADG | conduct the majority of opera-
tions at Glendale Municipal Airport,
these aircraft do not comprise the crit-
ical design aircraft. Business turbo-
props and turbojets comprise the cur-
rent critical design aircraft due to the
longer wingspans and higher approach
speeds than the remaining general
aviation aircraft that use the airport.
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General aviation aircraft using the
airport include a variety of small sin-
gle and multi-engine piston-powered
aircraft, turboprops, and turbojet air-
craft. While the airport is used by a
number of helicopters, helicopters are
not included in this determination as
they are not assigned an ARC.

The majority of the based aircraft are
single and multi-engine  piston-
powered aircraft which fall within ap-
proach categories A and B and ADG 1.
There are no business jets based at
the airport, but there are five war-
birds: three Russian Migs and Two
Navy A-6s. The warbirds are not con-
sidered in the critical aircraft deter-
mination because they are in various
states of restoration. The based air-
craft with the largest wingspan is a
DC-3 (ARC B-Ill); again, this aircraft
Is in a state of restoration and not con-
sidered for critical aircraft determina-
tion. There are five turboprop aircraft
based at the airport, the largest of
which are a Pilatus and a King Air
C90. Both of these aircraft are ARC
B-11 aircraft.

A wide range of transient turbojet air-
craft operate at the airport. In order
to discern the number and type of
business jet operations at Glendale
Municipal Airport, an analysis of in-
strument flight plan data was con-
ducted. Flight plan data was acquired
for this study from the subscription
service, AirportlQ. The data available
includes documentation of flight plans
that are opened and closed on the
ground at the airport. Flight plans
that are opened or closed from the air
are not credited to the airport. There-
fore, it is likely that there are more
business jet operations at the airport
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that are not captured by this metho-
dology. Additionally, some business
jets and turboprops conduct operations
within the traffic pattern at the air-
port. These local operations are also
not captured on instrument flight
plans. Experience with airports simi-
lar in characteristics to Glendale Mu-
nicipal Airport indicates that increas-
ing the raw flight plan information by
one-third is more representative of ac-
tual operations at the airport.

Table 3B shows general aviation
business jets completing instrument
flight plans conducted 892 operations
at Glendale Municipal Airport in the
12-month period (June 14, 2005 - June
15, 2006) used for this study. The
highest number of operations were
conducted within approach category C
with 452 operations. Business jets
within approach category D conducted
an additional 126 operations.

TABLE 3B

Business Jet Operations
By Design Category
June 14, 2005 - June 15, 2006
Glendale Municipal Airport

Operational

Design Category Count*
Approach Category B 314
Approach Category C 452
Approach Category D 126
Total 892
Airplane Design Group | 390
Airplane Design Group |1 482
Airplane Design Group |11 20
Total 892

* Increased by 33% to account for flight plans
closed in air.

Source: Airport 1Q; Coffman Associates analy-
Sis.

The combination of approach category
C (452 operations) and D (126 opera-
tions) exceeds the 500 operational

threshold for a critical aircraft in ap-
proach category C. The combination
of 482 operations by aircraft in ADG 11
and 20 operations by aircraft in ADG
111 exceeds the threshold of 500 opera-
tions by aircraft in ADG Il. Therefore,
the critical design standards for Glen-
dale Municipal Airport are defined by
transient cabin-class aircraft in ARC
C-11. The most demanding ARC
for Glendale Municipal Airport is
currently expressed as ARC C-II.

FUTURE CRITICAL AIRCRAFT

The aviation demand forecasts indi-
cate the potential for continued
growth in business jet activity at the
airport. This includes the addition of
15 based business jets and 11 based
turboprops through the long term
planning horizon. Transient business
jet activity is expected to continue to
be strong, especially in fractional-
ownership activity. Therefore, it is
expected that business jets will con-
tinue to define the critical design pa-
rameters for Glendale Municipal Air-
port through the planning period.

The type and size of the business jet
activity in the future is difficult to pre-
cisely identify. Factors such as the
significant population and employ-
ment growth in the airport service
area and the 2006 completion of the
new football stadium likely will result
In an increase in business jet activity
to the airport.

In 2005, there were approximately 126
operations by approach category D
aircraft. This includes aircraft such as
the Learjet 60, Gulfstream II, 1V, and
V. There were only 26 operations by



aircraft in ADG 111, which includes the
Bombardier Global Express and the
Gulfstream V. These very large busi-
ness jets represent a small portion of
the national business jet fleet. Pro-
jecting their activity in the long term
to exceed the FAA threshold of 500
annual operations, even with many
positive factors in the region, is not
justified at this time. Thus, the fu-
ture critical aircraft will continue
to be expressed as ARC C-I1.

AIRFIELD CAPACITY

An airport's airfield capacity is ex-
pressed in terms of its annual service
volume. Annual service volume is a
reasonable estimate of the maximum
level of aircraft operations that can be
accommodated in a year. Annual ser-
vice volume accounts for annual dif-
ferences in runway use, aircraft mix,
and weather conditions. The air-
port's annual service volume was ex-
amined utilizing Federal Aviation
Administration (FAA) Advisory Circu-
lar (AC) 150/5060-5, Airport Capacity
and Delay.

FACTORS AFFECTING
ANNUAL SERVICE VOLUME

Exhibit 3B graphically presents the
various factors included in the calcula-
tion of an airport’s annual service vo-
lume. These include the airfield cha-
racteristics, meteorological conditions,
aircraft mix, and demand characteris-
tics (aircraft operations). These fac-
tors are described below.
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Airfield Characteristics

The layout of the runways and tax-
iways directly affects an airfield’s ca-
pacity. This not only includes the lo-
cation and orientation of the runways,
but the percent of time that a particu-
lar runway or combination of runways
IS in use, and the length, width,
weight bearing capacity, and instru-
ment approach capability of each run-
way at the airport. The length, width,
weight bearing capacity, and instru-
ment approaches available to a run-
way determine which type of aircraft
may operate on the runway and if op-
erations can occur during poor weath-
er conditions.

¢ RUNWAY CONFIGURATION

The existing runway configuration
consists of a single north-south
oriented runway: Runway 1-19. A
full-length parallel taxiway is availa-
ble along the west side of the runway.
This runway can accommodate all
small general aviation aircraft and
most business jet aircraft.

e RUNWAY USE

Runway use is normally dictated by
wind conditions. The direction of
take-offs and landings is generally de-
termined by the speed and direction of
wind. It is generally safest for aircraft
to takeoff and land into the wind,
avoiding a crosswind (wind that is
blowing perpendicular to the travel of
the aircraft) or tailwind components
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during these operations. Prevailing
winds are from the south. As recom-
mended by the 1994 Part 150 Noise
Compatibility Study, Runway 1 is the
designated calm wind runway. Ap-
proximately 75 percent of operations
utilize Runway 1, while Runway 19 is
utilized 25 percent of the time.

o EXIT TAXIWAYS

Exit taxiways have a significant im-
pact on airfield capacity since the
number and location of exits directly
determines the occupancy time of an
aircraft on the runway. Nine en-
trance/exit taxiways are available for
use along the runway. The airfield
capacity analysis gives credit to exits
located within a prescribed range from
a runway's threshold. This range is
based upon the mix index of the air-
craft that use the runway. For Glen-
dale Municipal Airport, those exit tax-
iways located between 2,000 and 4,000
feet of the landing threshold count in
the capacity determination. The exits
must be at least 750 feet apart to
count as separate exits. Under these
criteria, operations to Runway 1 are
credited with two exits and operations
to Runway 19 are credited with one
exit taxiway. The presence of four or
more exit taxiways within the pre-
scribed distance and with proper sepa-
ration will receive maximum credit for
exit taxiways in the capacity and de-
lay model.

Meteorological Conditions
Weather conditions can have a signifi-

cant effect on airfield capacity. Air-
port capacity is usually highest in
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clear weather, when flight visibility is
at its best. Airfield capacity is dimi-
nished as weather conditions deteri-
orate and cloud ceilings and visibility
are reduced. As weather conditions
deteriorate, the spacing of aircraft
must increase to provide allowable
margins of safety. The increased dis-
tance between aircraft reduces the
number of aircraft which can operate
at the airport during any given period.
This consequently reduces overall air-
field capacity.

There are three categories of meteoro-
logical conditions, each defined by the
reported cloud ceiling and flight visi-
bility. Visual Flight Rule (VFR) condi-
tions exist whenever the cloud ceiling
is greater than 1,000 feet above
ground level, and visibility is greater
than three statute miles. VFR flight
conditions permit pilots to approach,
land, or take off by visual reference
and to see and avoid other aircraft.

Instrument Flight Rule (IFR) condi-
tions exist when the reported ceiling is
less than 1,000 feet above ground level
and/or visibility is less than three sta-
tute miles. Under IFR conditions, pi-
lots must rely on instruments for na-
vigation and guidance to the runway.
Other aircraft cannot be seen and safe
separation between aircraft must be
assured solely by following air traffic
control rules and procedures. As men-
tioned, this leads to increased dis-
tances between aircraft, which dimi-
nishes airfield capacity.

Poor Visibility Conditions (PVC) exist
when the cloud ceiling is less than 500
feet and visibility is less than one
mile.



According to regional data, VFR condi-
tions exist approximately 99 percent of
the time, whereas IFR conditions and
PVC conditions occur the remaining 1
percent of the time. The FAA capacity
model disregards weather conditions
that occur less than 2 percent of the
time. Therefore, airfield capacity for
Glendale Municipal Airport has been
determined assuming that VFR condi-
tions occur 100 percent of the time.

Aircraft Mix

Aircraft mix refers to the speed, size,
and flight characteristics of aircraft
operating at the airport. As the mix of
aircraft operating at an airport in-
creases to include larger aircraft, air-
field capacity begins to diminish. This
Is due to larger separation distances
that must be maintained between air-
craft of different speeds and sizes.

Aircraft mix for the capacity analysis
is defined in terms of four aircraft

classes. Classes A and B consist of
single and multi-engine aircraft
weighing less than 12,500 pounds.

Aircraft within these classifications
are primarily associated with general
aviation operations, but does include
some business turboprop and business

jet aircraft (e.g. the Cessna Citation
business jet and Beechcraft King Air).
Class C consists of multi-engine air-
craft weighting between 12,500 and
300,000 pounds. This broad classifica-
tion includes business jets, turbo-
props, and large commercial airline
aircraft. Most of the business jets in
the national fleet are included within
this category. Class D includes all air-
craft over 300,000 pounds and in-
cludes wide bodies and jumbo jets.
There are no Class D aircraft current-
ly operating or forecast to operate
from the airport. Exhibit 3B depicts
representative aircraft in each aircraft
class.

For the capacity analysis, the percen-
tage of Class C aircraft operating at
the airport is critical in determining
the annual service volume as this
class includes the larger and faster
aircraft in the operational mix. The
existing and projected operational
fleet mix for the airport is summarized
in Table 3C. Consistent with projec-
tions prepared in the previous chapter,
the operational fleet mix at the airport
Is expected to slightly increase its per-
centage of Class C aircraft as business
and corporate use of general aviation
aircraft increases at the airport.

TABLE 3C

Aircraft Operational Mix (Capacity Analysis)

Glendale Municipal Airport

A&B D

Existing (2005) 99.04% 0.96% 0.00%
Short Term 98.50% 1.50% 0.00%
Intermediate Term 97.75% 2.25% 0.00%
Long Term 96.36% 3.64% 0.00%
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Demand Characteristics

Operations, not only the total number
of annual operations, but the manner
in which they are conducted, have an
important effect on airfield capacity.
Peak operational periods, touch-and-
go operations, and the percent of ar-
rivals impact the number of annual
operations that can be conducted at
the airport.

e PEAK PERIOD OPERATIONS

For the airfield capacity analysis, av-
erage daily operations and average
peak hour operations during the peak
month is calculated. These operational
levels were calculated previously in
Chapter Two for existing and forecast
levels of operations. Typical opera-
tional activity is important in the cal-
culation of an airport’'s annual service
level as “peak demand” levels occur
sporadically. The peak periods used in
the capacity analysis are representa-
tive of normal operational activity and
can be exceeded at various times
through the year.

e TOUCH-AND-GO OPERATIONS

A touch-and-go operation involves an
aircraft making a landing and an im-
mediate take-off without coming to a
full stop or exiting the runway. These
operations are normally associated
with general aviation training opera-
tions and are included in local opera-
tions data recorded by the air traffic
control tower.
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Touch-and-go activity is counted as
two operations since there is an arriv-
al and a departure involved. A high
percentage of touch-and-go traffic
normally results in a higher opera-
tional capacity because one landing
and one takeoff occurs within a short-
er time than individual operations.
Touch-and-go operations currently ac-
count for approximately 63 percent of
annual operations.

e PERCENT ARRIVALS

The percentage of arrivals as they re-
late to the total operations in the de-
sign hour is important in determining
airfield capacity. Under most cir-
cumstances, the lower the percentage
of arrivals, the higher the hourly ca-
pacity. However, except in unique cir-
cumstances, the aircraft arrival-
departure split is typically 50-50. At
the airport, traffic information indi-
cated no major deviation from this
pattern, and arrivals were estimated
to account for 50 percent of design pe-
riod operations.

CALCULATION OF
ANNUAL SERVICE VOLUME

The preceding information was used
in conjunction with the airfield capaci-
ty methodology developed by the FAA
to determine airfield capacity for
Glendale Municipal Airport.

Hourly Runway Capacity

The first step in determining annual
service volume involves the computa-



tion of the hourly capacity of each
runway in use configuration. The per-
centage use of each runway, the
amount of touch-and-go training activ-
ity, and the number and locations of
runway exits become important fac-
tors in determining the hourly capaci-
ty of each runway configuration.

As the mix of aircraft operating at an
airport changes to include a greater
utilization of Class C aircraft, the
hourly capacity of the runway system
Is reduced. This is because larger air-
craft require longer utilization of the

runway for takeoffs and landings, and
because the greater approach speeds
of the aircraft require increased sepa-
ration. This contributes to a slight de-
cline in the hourly capacity of the
runway system over the planning pe-
riod.

Annual Service Volume

Once the hourly capacity is known, the
annual service volume can be deter-
mined. Annual service volume is cal-
culated by the following equation:

Annual Service Volume=CxD x H

C=
D=
H=

weighted hourly capacity

peak month

ratio of annual demand to average daily demand during the peak month
ratio of average daily demand to average peak hour demand during the

Following this formula, the current
annual service volume for Glendale
Municipal Airport has been estimated
at 299,000 operations. The increasing
percentage of larger Class C aircraft
over the planning period will contri-
bute to a decline in the annual service
volume, lowering it to a level of
278,000 operations by the end of the
planning period.

Delay

As the number of annual aircraft op-
erations approaches the airfield's ca-
pacity, increasing amounts of delay to
aircraft operations begin to occur. De-
lays occur to arriving and departing
aircraft in all weather conditions. Ar-
riving aircraft delays result in aircraft
holding outside of the airport traffic
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area. Departing aircraft delays result
in aircraft holding at the runway end
until released by the air traffic control
tower.

Currently, total annual delay at the
airport is estimated at 332 hours. If
no capacity improvements are made,
annual delay can be expected to reach
4,133 hours by the long range plan-
ning horizon. This calculates to an
average delay of slightly more than
one minute per aircraft.

Conclusion

Table 3D summarizes annual service
volume values. Exhibit 3C compares
annual service volume to existing and
forecast operational levels. The 2005
total of 136,718 operations
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represented 44.4 percent of the exist-
ing annual service volume. By the end
of the long term planning period, total

annual operations are expected to
represent 84.2 percent of annual ser-
vice volume.

TABLE 3D
Airfield Demand/Capacity Summary
Glendale Municipal Airport
PLANNING HORIZON
‘ ‘ Intermediate
2005 Short Term Term Long Term
Operational Demand
Annual 136,718 160,000 185,000 234,000
Design Hour 56 70 81 102
Capacity
Annual Service Volume 299,000 284,000 281,000 278,000
Percent Capacity 44.4% 56.3% 65.8% 84.2%
Weighted Hourly Capacity 126 124 123 121
Delay
Per Operation (Minutes) 0.15 0.25 0.36 1.06
Total Annual (Hours) 332 667 1,110 4,133

FAA Order 5090.3C, Field Formula-
tion of the National Plan of Integrated
Airport Systems (NPIAS), indicates
that improvements for airfield capaci-
ty purposes should be considered when
operations reach 60 to 75 percent of
the annual service volume. Should
operations occur as forecast, the air-
port is expected to exceed this thre-
shold at approximately 170,000 an-
nual operations.

Local (touch-and-go training) opera-
tions and increased business aircraft
use of the airport will drive the need
for additional runway capacity. Chap-
ter Four — Airport Alternatives will
examine the potential for increasing
runway capacity.

AIRFIELD REQUIREMENTS

Airfield requirements include the need
for those facilities related to the arriv-
al and departure of aircraft. The ade-
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guacy of existing airfield facilities at
Glendale Municipal Airport has been
analyzed from a number of perspec-
tives, including:

e Safety Area Design Standards

e Runways

e Taxiways

e Navigational Approach Aids

e Airfield Lighting, Marking,
and Signage

SAFETY AREA
DESIGN STANDARDS

The FAA has established several im-
aginary surfaces to protect aircraft op-
erational areas and keep them free
from obstructions or incompatible land
uses that could affect an aircraft’'s safe
operation. These include the runway
safety area (RSA), object free area
(OFA), obstacle free zone (OFZ), and
runway protection zone (RPZ).



The entire RSA, OFA, and OFZ should
be under the direct control of the air-
port sponsor to ensure these areas re-
main free of obstacles and can be rea-
dily accessed by maintenance and
emergency personnel. It is not re-
quired that the RPZ be under airport
ownership, but it is strongly recom-
mended. An alternative to outright
ownership of the RPZ is the purchase
of avigation easements (acquiring con-
trol of designated airspace within the
RPZ) or having sufficient land use con-
trol measures in places which ensures
that the RPZ remains free of incom-
patible development. Exhibit 3D vi-
sually depicts the limits of the RSA,
OFA, and RPZ at Glendale Municipal
Airport.

The City of Glendale has established
an Airport Impact Overlay district as
a zoning measure to protect the air-

port environment. There are three
airport noise overlay areas and one
clear zone overlay area that comprises
the Airport Impact Overlay district.
These areas include the 2025 noise
contours out to the 65 DNL (Day-
Night Noise Level) for the airport and
the Runway Protection Zones (clear
zones). These areas are to remain free
from development. The Airport Im-
pact Overlay District should be main-
tained to protect the airport and its
environment.

Dimensional standards for the various
safety areas associated with the run-
ways are a function of the Airport Ref-
erence Code (ARC) as well as the ap-
proach visibility minimums. At Glen-
dale Municipal Airport, Runway 1-19
should meet design standards for ARC
C-11 and one mile visibility minimums,
which are presented in Table 3E.

TABLE 3E
Safety Area Design Standards
Glendale Municipal Airport

Airport Reference Code (ARC) C-11
Runway Safety Area
Width (ft.) 400
Length Beyond Runway End (ft.) 1,000
Length Prior to Landing Threshold (ft.) 600
Object Free Area
Width (ft.) 800
Length Beyond Runway End (ft.) 1,000
Obstacle Free Zone
Width (ft.) 400
Length Beyond Runway Pavement End (ft.) 200

Runway Protection Zones

Approach Visibility Minimums Visual 1 Mile (GPS)
Inner Width (ft.) 500 500
Outer Width (ft.) 1,010 1,010
Length (ft.) 1,700 1,700

Source: FAA AC 150/5300-13, Airport Design, Change 9
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Runway Safety Area (RSA)

The RSA is defined in FAA Advisory
Circular (AC) 150/5300-13, Airport De-
sign, Change 9, as a “surface sur-
rounding the runway prepared or
suitable for reducing the risk of dam-
age to airplanes in the event of an un-
dershoot, overshoot, or excursion from
the runway.” The RSA is centered on
the runway and dimensioned in accor-
dance to the approach speed of the
critical aircraft using the runway.
The FAA requires the RSA to be
cleared and graded, drained by grad-
ing or storm sewers, capable of ac-
commodating the design aircraft and
fire and rescue vehicles, and free of
obstacles not fixed by navigational
purpose.

The FAA has placed a higher signific-
ance on maintaining adequate RSAs
at all airports. Under Order 5200.8,
effective October 1, 1999, the FAA es-
tablished the Runway Safety Area
Program. The Order states, “The ob-
jective of the Runway Safety Area
Program is that all RSAs at federally-
obligated airports shall conform
to the standards contained in Advisory
Circular 150/5300-13, Airport Design,
to the extent practicable.” Each Re-
gional Airports Division of the FAA is
obligated to collect and maintain data
on the RSA for each runway at the
airport and perform airport inspec-
tions.

For ARC C-Il, AC 150/5300-13 re-
quires the RSA to be 400 feet wide and
centered along the runway centerline.
This AC requires 600 feet of RSA prior
to the landing threshold. However,
the RSA on the far end of a landing or
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departure operation must extend
1,000 feet beyond the declared runway
end. The following subsections ex-
amine compliance with RSA standards
at Glendale Municipal Airport.

e RSA Width: At Glendale Munici-
pal Airport, the ARC C-11 RSA ex-
tends beyond existing airport
property east of the Runway 1
end. The existing perimeter fenc-
ing and perimeter service road
are also located within the limits
of the RSA. East of the Runway
19 end, the perimeter fencing and
service road also extend into the
RSA. Therefore, the RSA width
standard is not fully met at Glen-
dale Municipal Airport.

e RSA Length Prior to Landing
Threshold: Based upon the exist-
ing displaced landing threshold
locations, the Runway 1 RSA and
Runway 19 RSA extend unob-
structed 600 feet prior to each
landing threshold. Therefore,
Glendale Municipal Airport fully
complies with this RSA standard.

e RSA Length beyond the Far
End of a Landing or Depar-
ture Operation: Essentially, this
standard requires 1,000 feet of
RSA beyond the Runway 1 end
when aircraft are landing or de-
parting Runway 19, and 1,000
feet of RSA beyond the Runway
19 end when aircraft are landing
or departing Runway 1. Current-
ly, 1,000 feet of RSA is not availa-
ble beyond the physical end of ei-
ther Runway 1 or Runway 19.
Behind the Runway 19 end, there
is a blast fence and Glendale



Avenue. There is only approx-
imately 200 feet of graded RSA
behind the Runway 1 end before
the location of the New River ga-
bion. The airport cannot get cre-
dit for the area beyond the gabion
for the RSA due to the grade dif-
ferences between the New River
bed and runway end.

The 1998 airport master plan for
Glendale Municipal Airport antici-
pated that due to the above mentioned
site constraints, the RSA could not ex-
tend 1,000 feet beyond each runway
end. To ensure 1,000 feet of RSA was
available at the far end of the depar-
ture or landing operation, the 1998
Airport Master Plan utilized declared
distances to limit the landing and de-
parture distances available so that the
full 1,000 feet of RSA would be availa-
ble.

Declared distances are the effective
runway distances that the airport op-
erator declares are available for take-
off run, take-off distance, accelerate
stop distance, and landing distance
requirements. These are defined by
the FAA as:

Take-off run available (TORA) - The
length of the runway declared availa-
ble and suitable to accelerate from
brake release to lift-off, plus safety
factors.

Take-off distance available (TODA) -
The TODA plus the length of any re-
maining runway or clearway beyond
the far end of the TORA available to
accelerate from break release past lift-
off to start of take-off climb, plus safe-
ty factors.

3-14

Accelerate-stop  distance available
(ASDA) - The length of the runway
plus stopway declared available and
suitable to accelerate from brake re-
lease to take-off decision speed, and
then decelerate to a stop, plus safety
factors.

Landing distance available (LDA) -
The distance from threshold to com-
plete the approach, touchdown, and
decelerate to a stop, plus safety fac-
tors.

The ASDA and the LDA are the pri-
mary considerations in determining
the runway length available for use by
aircraft, as the RSA must be consi-
dered in the calculations. The ASDA
and LDA can be figured as the usable
portions of the runway minus the area
required to maintain adequate RSA
beyond the ends of the runway. EXx-
hibit 3D depicts the declared dis-
tances for Glendale Municipal Airport
as envisioned in the 1998 Master Plan.
While the runway extension, runway
lighting, and runway markings were
constructed with consideration to the
declared distances, declared distances
have not yet been implemented for
Glendale Municipal Airport. Imple-
mentation of the declared distances is
required for Glendale Municipal Air-
port. As shown, even with the imple-
mentation of declared distances, RSA
standards are not fully met. The RSA
to the east of the Runway 19 pave-
ment end extends beyond airport
property and is penetrated by the air-
port service road and the perimeter
fencing. The southeast corner of the
RSA extends beyond the New River
gabion and is also penetrated by the
airport service road and the perimeter
fence.



Object Free Area (OFA)

The runway OFA is “a two-
dimensional ground area, surrounding
runways, taxiways, and taxilanes,
which is clear of objects except for ob-
jects whose location is fixed by func-
tion (i.e., airfield lighting).” The OFA
does not have to be graded and leveled
as does the RSA; instead, the primary
requirement for the OFA is that no ob-
ject in the OFA penetrates the lateral
elevation of the RSA. The runway
OFA is centered on the runway, ex-
tending out in accordance to the criti-
cal aircraft design category utilizing
the runway.

For ARC C-Il, AC 150/5300-13 speci-
fies that the OFA be 800 feet wide,
centered along the runway centerline,
and extend 1,000 feet beyond the far
end of the landing or departure run-
way. Similar to the RSA, the OFA
cannot extend 1,000 feet beyond either
runway end due to the location of
Glendale Avenue to the north and pe-
rimeter fencing along the gabion to the
south.

While implementing declared dis-
tances is expected to address the ex-
tension of the OFA beyond the far end
of a landing or departure operation,
there are still considerations with full
compliance with OFA standards. To
the east of the Runway 19 end, the
OFA extends off airport property and
is obstructed by three buildings, the
airport perimeter service road, and the
perimeter fencing. To the east of the
Runway 1 end, the OFA is obstructed
by the perimeter service road and pe-
rimeter fence. West of the Runway 19
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end, a blast fence extends into the
OFA.

Obstacle Free Zones (OFZ)

The OFZ is an imaginary surface
which precludes object penetrations,
including taxiing and parked aircraft.
The only allowance for OFZ obstruc-
tions is navigational aids mounted on
frangible bases which are fixed in
their location by function, such as air-
field signs. The OFZ is established to
ensure the safety of aircraft opera-
tions. If the OFZ is obstructed, the
airport’s approaches could be removed
or approach minimums could be in-
creased.

For all runways serving aircraft over
12,500 pounds, the OFZ is 400 feet
wide, centered on the runway, and ex-
tends 200 feet beyond the runway
ends. Behind the Runway 19 end, the
OFZ is penetrated by the Glendale
Avenue, the perimeter fence, and a
blast deflection fence.

Runway Protection Zones (RPZ2)

The RPZ is a trapezoidal area cen-
tered on the runway, typically begin-
ning 200 feet beyond the runway end.
The RPZ has been established by the
FAA to provide an area clear of ob-
structions and incompatible land uses
in order to enhance the protection of
approaching aircraft, as well as people
and property on the ground. The di-
mensions of the RPZ vary according to
the visibility minimums serving the
runway and the type of aircraft oper-
ating on the runway.



Where possible, the airport should
have positive control over the RPZ,
through acquisition.  Approximately
25 acres of the 29-acre RPZ to the
north is not on airport property. On
the south end, Approximately 11 acres
of the RPZ are off airport property.
The south RPZ traverses, almost en-
tirely, the New River channel which is
managed by the Maricopa Flood Con-
trol District. The likelihood of any in-
compatible land uses being developed
here are remote. Thus, an avigation
easement should suffice. The north
end RPZ, on the other hand, extends
through the Glendale Airpark busi-
ness park. This land should be ac-
quired if possible.

In cases where fee simple property ac-
quisition is not feasible, the airport
should pursue the purchase of an avi-
gation easement. An avigation ease-
ment will allow the airport to positive-
ly prevent any penetrations to the ap-
proach slope to the runway ends.

RUNWAYS

The adequacy of the existing runway
system at Glendale Municipal Airport
has been analyzed from a number of
perspectives, including runway orien-
tation, runway length, pavement
strength, width, and adherence to
safety area standards. From this in-
formation, requirements for runway
improvements were determined for
the airport.

Runway Orientation

The airport is served by a single run-
way, Runway 1-19, oriented in a
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northeast to southwest manner. For
the operational safety and efficiency of
an airport, it is desirable for the pri-
mary runway to be oriented as close as
possible to the direction of the prevail-
ing wind. This reduces the impact of
wind flowing perpendicular to the di-
rection of travel of an aircraft that is
landing or taking off.

FAA Advisory Circular 150/5300-13,
Airport Design, Change 9, recom-
mends that a crosswind runway
should be made available when the
primary runway orientation provides
for less than 95 percent wind coverage
for specific crosswind components.
The 95 percent wind coverage is com-
puted on the basis of the crosswind
component not exceeding 10.5 knots
(12 mph) for ARCs A-l and B-I; 13
knots (15 mph) for ARCs A-l1l and B-
Il; and 16 knots (18 mph) for ARC C-I
through D-I1.

All-weather wind data specific to
Glendale Municipal Airport was ob-
tained for the range from 1999
through 2006. The wind coverage is
presented on Exhibit 3E. Runway 1-
19 provides 98.7 percent wind cover-
age for 10.5 knot crosswinds and 99.34
percent coverage at 13 knots. Since
this runway provides at least 95 per-
cent wind coverage for the 10.5-knot,
no crosswind runway is necessary.

Runway Length

Runway length requirements are
based upon five primary elements:
airport elevation, the mean maximum
daily temperature of the hottest
month, runway gradient, critical air-
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craft type expected to use the runway,
and aircraft loading. Aircraft perfor-
mance declines as elevation, tempera-
ture, and runway gradient factors in-
crease. Therefore, these factors in-
crease runway length requirements.
For calculating runway length re-
guirements at Glendale Municipal
Airport, elevation is 1,070 feet above
mean sea level (MSL) and the mean
maximum daily temperature of the
hottest month is 108 degrees Fahren-
heit. At the airport, the Runway 1 end
Is located at 1,040 feet MSL, while the
Runway 19 end is located at 1,070 feet
MSL. This is a difference of 30 feet, or
an effective runway gradient of 0.4
percent.

FAA Advisory Circular (AC) 150/5235-
4B, Runway Length Requirements for
Airport Design, provides guidelines to
determine runway lengths for civil
airports. It states, “For airport
projects receiving Federal funding, the
use of this AC is mandatory.”

The first step in determining runway
length is to identify the list of critical
design aircraft that will make regular
use of the runway. Regular use is de-
fined in AC 150/5325-4B as at least
500 or more annual itinerant opera-
tions.
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For Glendale Municipal Airport, Run-
way 1-19 is used by all categories of
aircraft using the airport, each with
different runway length requirements.
Small single and multi-engine piston-
powered aircraft conduct over 500 an-
nual operations on Runway 1-19. As
shown in Table 3F, only 4,800 feet of
runway length is needed for these air-
craft to operate at the airport. At
7,150 feet, Runway 1-19 adequately
provides for this mix of aircraft to op-
erate at the airport. Therefore, no ad-
ditional length is needed on Runway
1-19 to serve these aircraft now or into
the future.

The increased use of the airport by
privately owned business jets must be
considered in this analysis. Business
jets have proven themselves to be an
asset to corporations by meeting the
needs of companies for flexibility in
scheduling, time savings, and privacy.
In response to these types of needs,
AC 150/5325-4B recommends that
“general aviation (GA) airports that
receive regular use by large airplanes
over 12,500 pounds, in addition to
business jets, should provide a runway
length comparable to non-GA air-
ports.” Therefore, business jet aircraft
will be critical for determining the fu-
ture critical runway length for the air-
port.



TABLE 3F

Glendale Municipal Airport

Runway Length from FAA Airport Design Computer Program

AIRPORT AND RUNWAY DATA

Airport elevation 1,070 feet
Mean daily maximum temperature of the hottest month 108 F
Maximum difference in runway centerline elevation 30 feet
Length of haul for airplanes of more than 60,000 pounds 1,000 miles

Wet/Dry Runway

RUNWAY LENGTH ESTIMATES ‘

Small airplanes with less than 10 passenger seats

75 percent of these small airplanes 3,100 feet

95 percent of these small airplanes 3,700 feet

100 percent of these small airplanes 4,300 feet

Small airplanes with 10 or more passenger seats 4,800 feet
Large airplanes of 60,000 pounds or less

75 percent of business jets at 60 percent useful load 5,500 feet

75 percent of business jets at 90 percent useful load 8,700 feet

100 percent of business jets at 60 percent useful load 7,400 feet

100 percent of business jets at 90 percent useful load 11,300 feet

Airplanes of more than 60,000 pounds 6,400 feet

Source: FAA Airport Design computer program Version 4.2D

Runway length requirements for busi-
ness jets are determined according to
a “family grouping of airplanes” hav-
ing similar performance characteris-
tics and operating weights. For Glen-
dale Municipal Airport, the majority of
business jet operations are expected to
be conducted by aircraft weighing less
than 60,000 pounds. As shown in Ta-
ble 3G, aircraft over 60,000 pounds
only conducted approximately 82 op-
erations in the 12-month period from
June 14, 2005 to June 15, 2006.
Therefore, the runway length re-
guirements for the family of general
aviation business jets weighing less
than 60,000 pounds are critical for de-
termining runway length for Glendale
Municipal Airport.
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The AC further segregates business
jets into two categories: 1) aircraft
that make up 75 percent of the na-
tional fleet; and 2) aircraft that make
up 100 percent of the national fleet.
As shown in Table 3G, the majority of
the business jet operations during the
latest 12-month period were from
business jets comprising “75 percent of
the national fleet.”

Having established the critical “family
grouping of airplanes” the useful load
must be determined. Useful load is
the difference between the maximum
structural takeoff weight and the op-
erating empty weight. Useful load
typically consists of the fuel, passen-
gers, baggage, and cargo that can be
carried. Higher useful loading in-
creases the takeoff weight and runway
length requirements.



TABLE 3G
Business Jet Flight Plans To/From GEU
Critical Design Family Grouping of Airplanes
Glendale Municipal Airport
12-Month Operational Count

Private Fractionals
Aircraft Make Aircraft Model Jets & Charters Totals

Airplanes that Make Up 75 Percent of the Fleet

Aerospatiale Sn-601 Corvette 0 0 0
BAe 125-700 10 0 10
Beech Jet 400A 26 30 56
Beech Jet Premier | 8 0 8
Bombardier Challenger 200 0 0 0
Cessna 500 Citation/501 Citation 24 12 36
Special
Cessna Citation I/11/111 10 0 10
Cessna 525A 11 (CJ-2) 18 0 18
Cessna 550 Citation Bravo 12 2 14
Cessna 550 Citation Il 20 8 28
Cessha 551 Citation I1/Special 0 0 0
Cessna 552 Citation 0 0 0
Cessna 560 Citation Encore 12 26 38
Cessna 560/560 XL Citation Excel 16 34 50
Cessna 560 Citation V Ultra 18 0 18
Cessna 650 Citation VII 2 0 2
Cessnha 680 Citation Sovereign 0 2 2
Dassault Falcon 10 8 0 8
Dassault Falcon 20 0 0 0
Dassault Falcon 50/50 EX 12 0 12
Dassault Falcon 900/900B 10 0 10
1Al Jet Commander 1121 0 0 0
1Al Westwind 1123/1124 10 0 10
Learjet 20 Series 4 2 6
Learjet 31/31A/31A ER 32 0 32
Learjet 35/35A/36/36A 16 18 34
Learjet 40/45 26 4 30
Mitsubishi Mu-300 Diamond 0 0 0
Raytheon 390 Premier 0 0 0
Raytheon/Hawker 400/400XP 0 0 0
Raytheon/Hawker 600 8 0 8
Sabreliner 40/60 0 0 0
Sabreliner 75A 0 0 0
Sabreliner 80 0 0 0
Sabreliner T-39 0 0 0
Subtotal Operations 302 138 440

Note: No adjustment for flight plans closed in the air.
Source: Airport 1Q June 14, 2005 - June 15, 2006
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TABLE 3G (Continued)
Business Jet Flight Plans To/From GEU

Critical Design Family Grouping of Airplanes

Glendale Municipal Airport

12-Month Operational Count

Aircraft Make

Aircraft Model

Private | Fractionals
Jets & Charters Totals

Airplanes that Make Up 100 Percent of the Fleet
BAe Corporate 800/1000 4 0 4
Bombardier Challenger 600 6 2 8
Bombardier Challenger 604 0 0 0
Bombardier BD-100 Continental 0 0 0
Cessna S550 Citation S/11 0 0 0
Cessnha 650 Citation I11/1V 2 4 6
Cessna 750 Citation X 2 66 68
Dassault Falcon 900C/900EX 4 0 4
Dassault Falcon 2000/2000EX 2 0 2
1Al Astra 1125 0 0 0
1Al Galaxy 1126 0 8 8
Learjet 45XR 0 2 2
Learjet 55/55B/55C 8 2 10
Learjet 60 10 8 18
Raytheon/Hawker Horizon 0 0 0
Raytheon/Hawker 800/800XP 12 0 12
Raytheon/Hawker 1000 2 0 2
Sabreliner 65/75 4 0 4
Subtotal Operations 56 92 148
Business Jets over 60,000 pounds

Gulfstream I 2 0 2
Gulfstream 11 0 6 6
Gulfstream v 60 0 60
Gulfstream \Y 8 0 8
Embraer (ERJ) Legacy (135) 0 6 6
Subtotal Operations 70 12 82
Total ALL Operations 428 242 670
Note: No adjustment for flight plans closed in the air.

Source: Airport 1Q June 14, 2005 - June 15, 2006

AC 150/5325-4B provides for deter-
mining runway length requirements
at 60 percent useful load and 90 per-
cent useful load. The FAA does not
provide for determining runway
lengths based upon 100 percent useful
load. This is due to the fact that many
of the aircraft used in determining the
curves are weight restricted during
the climb after takeoff. In other
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words, due to the need to maintain a
certain positive climb rate after depar-
ture, the aircraft can never be fully
loaded.

The 60 percent useful load is used
when flights from the airport are de-
parting to regional locations and full
fuel loading is not required. The 90
percent useful load represents higher



passenger and fuel loading. A review
of departure destinations for business
aircraft from Glendale Municipal Air-
port for the past 12-month period re-
vealed that destinations are primarily
regional. This indicates that full load-
ing is not required for the majority of
flights conducted at the airport. How-
ever, it is still recognized that some
operators desire to make long-haul
non-stop flights, and this should be
factored into the runway length to the
extent practicable.

As shown in Table 3F, at 7,150 feet
long, Runway 1-19 exceeds the run-
way length requirement for 75 percent
of business jets at 60 percent useful
load (5,500 feet). Runway 1-19 is only
250 feet short of the 7,400 feet of run-
way specified for 100 percent of busi-
ness jets at 60 percent useful load.
Therefore, the airport is able to ac-
commodate nearly all business jets in
the national fleet, albeit with limited
useful loading. For most of the year,
when daily temperatures do not reach
the lower 100s, the useful load of
business jets is not greatly affected by
operations at the airport. However, on
the warm summer days, aircraft oper-
ators must reduce useful load to be
able to depart on the 7,150 feet of
runway at the airport. This means
that business jet operators must re-
duce fuel or passenger loading to en-
sure that they can depart on the
available runway length. This in-
creases operator costs as they must
stop enroute to their final destination
to take on the additional fuel needed.
For business jet operators to operate
with higher loading requires up to

3-21

8,700 feet of runway for 75 percent of
business jets at 90 percent useful load
and 11,300 feet for 100 percent of
business jets at 90 percent useful load.

The 1998 Master Plan and subsequent
Environmental Assessment (EA) ex-
amined the physical constraints to ex-
tending Runway 1-19. A gabion was
constructed in the New River channel
to allow for the extension of Runway
1-19 to 7,150 feet in 2003. This gabion
cannot be extended farther south
without impacting flow in the New
River basin. The Maricopa Flood Con-
trol District was opposed to any fur-
ther extension of the gabion to the
south. Extending Runway 1-19 to the
north is limited by the location of
Glendale Avenue. The primary con-
straint is the Glendale Avenue bridge
over the New River channel which
carries many of the primary utility
lines. While Glendale Avenue could
be re-routed to the north, the primary
utility lines could not be re-routed as
they must cross this bridge. The pri-
mary utility lines cannot extend under
the runway.

Considering these constraints, the
1998 Master Plan determined that the
existing 7,150 feet of length was the
maximum length obtainable at the
airport. As summarized earlier, this
length allows for nearly all business
jets in the national fleet to use Run-
way 1-19. They must however incur
weight restrictions. As shown in Ta-
ble 3G, the weight restrictions caused
by the runway length have not pre-
vented use of the airport by nearly all
business jets within the national fleet.



Updated Runway
Length Analysis (2008)

Since the completion of Chapters 1-4
of this master plan in October 2006,
updated information has become
available for analysis of the runway
length needs. This updated informa-
tion is current as of May 2008.

Utilizing the FAA Design Standards
computer program, as shown in Table
3F, several runway length scenarios
were presented. To accommodate 75
percent of business jets at 60 percent
useful load a runway length of 5,500

feet is needed. To accommodate 100
percent at 60 percent useful load, a
runway length of 7,400 feet is esti-
mated. To accommodate aircraft of
more than 60,000 pounds, a runway
length of 6,400 feet is estimated.

Table 3H presents a comparison of
business jet operations from two one-
year periods of time. The 2005-2006
figures were presented in Chapter
Three — Facility Requirements. These
figures are from the time period of
June 14, 2005 to June 15, 2006. The
2007 figures are for the calendar year.

TABLE 3H
Business Jet Operations Comparison
Glendale Municipal Airport

2005-2006* \ 2007
Business jets that make up 0-75 percent of the national fleet
Private Jets 302 464
Fractionals and Charters 138 182
Subtotal 440 646
Business jets that make up 75-100 percent of the national fleet
Private Jets 56 230
Fractionals and Charters 92 150
Subtotal 148 380
Business Jets over 60,000 pounds
Private Jets 70 78
Fractionals and Charters 12 20
Subtotal 82 98
TOTAL 670 1,124

*June 14, 2005 - June 15, 2006
Source: GCR - Airport 1Q

As can be seen in the table, total busi-
ness jet operations have increased by
more than 60 percent over the course
of 18 months. Of particular note is the
fact that operations by business jets in
the 75-100 percent category have in-
creased by 150 percent. These jets
represented 380 operations in 2007.
When adding operations by large
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business jets, such as the Gulfstream
aircraft, the large business jets con-
ducted at least 478 operations in 2007.

These operational figures are docu-
mented by flight plans that were
opened or closed on the ground at the
airport. Flight plans that were opened
or closed in the air are not credited to




the airport. While most business jet
operators will file flight plans on the
ground, some will not file a flight plan
when visual conditions apply or they
will file while in the air in order to
save time. Therefore, these operations
figures represent the most conserva-
tive estimate.

From this conservative estimate, it is
clear that Glendale Municipal Airport
is trending toward a critical aircraft
for runway length determination in
the 75-100 percent category of the na-
tional fleet. To accommodate these
aircraft, a minimum runway length of
7,400 feet is recommended.

Runway Width

Runway 1-19 is 100 feet wide and con-
structed of asphalt. FAA design stan-
dards call for a runway width of 100
feet for aircraft in approach category C
and airplane design groups | and II.
The existing width meets the current
and future critical aircraft needs.

Runway Strength

The FAA pavement strength rating for
Runway 1-19 is 40,000 pounds single
wheel loading (SWL). As previously
mentioned, SWL refers to the aircraft
weight based upon the landing gear
configuration with a single wheel on
the landing strut. The strength rating
for dual wheel configurations (DWL) is
60,000 pounds.

The strength rating of a runway does
not preclude aircraft weighing more
than the published strength rating
from using the runway. All federally
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obligated airports must remain open
to the public, and it is typically up to
the pilot of the aircraft to determine if
a runway can support their aircraft
safely. An airport sponsor cannot re-
strict an aircraft from using the run-
way simply because its weight exceeds
the published strength rating. On the
other hand, the airport sponsor has an
obligation to properly maintain the
runway and protect the useful life of
the runway, typically for 20 years.

According to the FAA published Air-
port/Facility  Directory, “Runway
strength-rating is not intended as a
maximum allowable weight or as an
operating limitation. Many airport
pavements are capable of supporting
limited operations with gross weights
in excess of the published figures.”
The directory goes on to say that those
aircraft exceeding the pavement
strength should contact the airport
sponsor for permission to operate at
the airport.

The strength rating of a runway can
change over time. Regular usage by
heavier aircraft can decrease the
strength rating, while periodic runway
resurfacing can increase the strength
rating. The current strength ratings
of the runways are adequate to serve
the critical aircraft in ARC C-Il as
well as occasional operations by larger
aircraft.

Runway/Taxiway Separation

FAA AC 150/5300-13, Airport Design,
Change 9, also discusses separation
distances between a taxiway center-
line and various areas on the airport.



The separation distances are a func-
tion of the approaches approved for
the airport and the critical design air-
craft. Runway 1-19, with a current
and future critical aircraft in ARC C-I1
and with a one mile GPS instrument
approach, should have a parallel tax-
iway located at least 300 feet from the
runway centerline. The edge of air-
craft parking areas should be at least
400 feet from the runway centerline.
Taxiway A, the parallel taxiway to
Runway 1-19, is located 252.5 feet
from the runway centerline. This dis-
tance does not meet FAA standard.

Effective on January 1, 2002, the City
of Glendale and the Glendale Munici-
pal Airport FAA Contract Tower en-
tered into a Letter of Agreement. The
purpose of the agreement was to “pro-
vide operating procedures on Taxiway
A when aircraft classified as B-1l or
greater are arriving or departing at
the Glendale Municipal Airport.” The
agreed procedure restricts aircraft
from Taxiway A when B-Il or larger
aircraft are arriving or departing the
airport.

TAXIWAYS

Taxiways are constructed primarily to
facilitate aircraft movements to and
from the runway system. Some tax-
iways are necessary simply to provide
access between the aprons and run-
ways, whereas other taxiways become
necessary as activity increases at an
airport to provide safe and efficient
use of the airfield.

All taxiways at Glendale Municipal
Airport are at least 35 feet wide, meet-
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ing FAA standards for ADG |1 aircraft.
A taxiway object free area (TOFA) ap-
plies to taxiways and taxilanes. The
width of the TOFA is dependent on
the wingspan of critical aircraft. For
ADG |1 aircraft, the TOFA is 131 feet
wide, 65.5 feet on either side of center-
line. The taxiway shoulder width re-
guirements are 10 feet for ADG |1 air-
craft. The shoulders need to be tra-
versable by vehicles and aircraft,
should they veer off the taxiway.

The type and frequency of runway en-
trance/exit taxiways can affect the ef-
ficiency and capacity of the runway
system. As previously presented in
the capacity analysis, additional exit
taxiways will benefit the airport by
adding approximately eight percent to
the overall annual service volume.
Chapter Four - Airport Alternatives
will address the optimal location of
additional entrance/exit taxiways.

In the future, the east side of the air-
port may be developed for either a pa-
rallel runway, if necessary, or for ad-
ditional landside facilities. There is a
need for an east side parallel taxiway
in either circumstance. An east side
parallel taxiway should be located at
least 300 feet from the runway center-
line. This parallel taxiway would be
required to provide efficient and direct
access to the airfield for any facilities
planned on the east side in the future.

Hold aprons have been constructed at
the Runway 1 and 19 thresholds.
Holding aprons provide an area for
aircraft to prepare for departure off
the taxiway and allow other aircraft
which are ready for departure to pass.
Additional holding aprons are located



to the west of Taxiways A-8 and A-2.
These areas should be maintained
through the planning period.

NAVIGATIONAL AIDS AND
INSTRUMENT APPROACH
PROCEDURES

Navigational Aids

Navigational aids are electronic devic-
es that transmit radio frequencies
which properly equipped aircraft and
pilots translate into point-to-point
guidance and position information.
The very high frequency omnidirec-
tional range (VOR), global positioning
system (GPS), and LORAN-C are
available for pilots to navigate to and
from Glendale Municipal Airport.
These systems are sufficient for navi-
gation to and from the airport; there-
fore, no other navigational aids are
needed at the airport.

Instrument Approach Procedures

Instrument approach procedures con-
sist of a series of predetermined ma-
neuvers established by the FAA for
navigation to an airport, particularly
during inclement weather conditions.
There is currently a GPS-based ap-
proach to each runway at the airport.

The GPS approaches allow for visibili-
ty minimums not lower than one mile.
Depending on the specific procedure
followed, the cloud height minimum
can range from 1,378 feet to 1,540 feet.
Both of the GPS approaches have an
LPV component available. Loosely de-
fined, LPV stands for localizer perfor-
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mance with vertical guidance. This
component provides both vertical des-
cent and lateral guidance to properly
equipped aircraft.

The Runway 19 (RNAV) GPS ap-
proach is rarely utilized because of the
complexities of the area airspace. The
approach originates in  Phoenix
TRACON airspace while the majority
of the approach is in Luke RAPCON
airspace, with the missed approach
returning to Phoenix TRACON air-
space.

The existing approaches are adequate
to serve the airport now and into the
future. More sophisticated approach-
es, including an Instrument Landing
System (ILS), are not considered for
the airport at this time for several
reasons. 1) Any ILS approach would
potentially interfere with operations of
other regional airports including
Phoenix Sky Harbor and Luke Air
Force Base. 2) The design standards
for the airfield, including the separa-
tions standards for the runway and
taxiway, could become more stringent,
thus potentially placing the airfield
layout in non-compliance with FAA
design standards. 3) The prevailing
visual conditions make justification for
a more sophisticated approach chal-
lenging.

Weather Reporting Aids

Glendale Municipal Airport has a
lighted wind cone and segmented cir-
cle as well as two lighted supplemen-
tal wind cones. The lighted wind con-
es provide information to pilots re-
garding wind conditions, such as di-



rection and speed. The segmented cir-
cle consists of a system of visual indi-
cators designed to provide traffic pat-
tern information to pilots. A wind
cone and segmented circle are re-
quired since the airport traffic control
tower (ATCT) is not open 24 hours per
day. These should be maintained
through the planning period.

Glendale  Municipal  Airport is
equipped with an Automated Weather
Observation System 111 (AWOS-III).
The AWOS automatically records
weather conditions such as wind
speed, wind gust, wind direction, tem-
perature, dew point, barometric pres-
sure, visibility, precipitation, and
cloud height. This system should be
maintained through the planning pe-
riod.

AIRPORT TRAFFIC
CONTROL TOWER (ATCT)

The ATCT will likely be in need of re-
placement during the term of this
master plan. The tower is aging as it
was transferred to Glendale Municipal
Airport in 1986 from Scottsdale Air-
port when a new tower was con-
structed there. As previously pre-
sented, there are a number of visual
obstructions to primary operating
areas on the airfield due to the cab eye
elevation of the tower. In the future,
as operations increase, it is recom-
mended that a replacement tower be
sited. The airport alternatives will in-
clude potential locations for a re-
placement tower.
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AIRFIELD LIGHTING
AND MARKING

There are a number of lighting and
pavement marking aids serving pilots
using the airport. These assist pilots
in locating the airport and runway at
night or in poor visibility conditions.
They also assist in the ground move-
ment of aircraft.

Runway and Taxiway Lighting

Runway identification lighting pro-
vides the pilot with a rapid and posi-
tive identification of the runway and
its alignment. Runway 1-19 is
equipped with medium intensity run-
way lighting (MIRL). This lighting
should be maintained. Medium inten-
sity taxiway lighting (MITL) is pro-
vided on all taxiways and should be
maintained.

Pavement Markings

Runway markings are designed ac-
cording to the type of instrument ap-
proach available on the runway. FAA
AC 150/5340-1F, Marking of Paved
Areas on Airports, provides guidance
necessary to design an airport’s mark-
ings. Runway 1-19 provides non-
precision instrument markings. These
markings should be properly main-
tained through the planning period.

Taxiway markings include a center-
line stripe to aid pilots in ground
movements and aircraft hold posi-



tions. Hold position markings are de-
fined in AC 150/5340-18D, Standards
for Airport Sign Systems. According to
the AC, “Hold position markings must
be placed in order to restrict the larg-
est aircraft (tail or body) expected to
use the runway from penetrating the
Obstacle Free Zone.” Thus, the hold
position marking should be at least
200 feet from the runway centerline.
At Glendale Municipal Airport, the
taxiway hold position markings meet
this standard.

Visual Approach Aids

To provide pilots with visual glide
slope and descent information, preci-
sion approach path indicators (PAPISs)
are located to the side of the runway
near the touch down zone. These sys-
tems can consist of four-box units.
Four-box PAPIs are recommended for
runways utilized by business jet air-
craft. These systems should be main-
tained on both runway ends.

Runway end identification lighting
(REILS) provides rapid and positive
identification of the approach end of
the runway. The REIL system con-
sists of two synchronized flashing
lights, located laterally on each side of
the runway threshold facing the ap-
proaching aircraft. REILs are located
on both ends of Runway 1-19. REILs
should be located at each runway
landing threshold not served by a
more sophisticated approach lighting
system. The REILs serving Glendale
Municipal Airport should be main-
tained as there is not a need for an
approach lighting system.

3-27

The green and white airport beacon
provides positive airport location in-
formation to pilots at night. The exist-
ing airport beacon should be main-
tained through the planning period.

Distance-To-Go Markers

Glendale Municipal Airport has dis-
tance-to-go markers on the east side of
the runway. These markers identify
remaining runway length available to
the pilot of a departing aircraft. The
markers are positioned every 1,000
feet and reflect the implementation of
declared distances at the airport.
These markers should be maintained
through the planning period.

Helipad

Glendale Municipal Airport does not
have a designated helipad. Transient
helicopters and other locally based
helicopters must operate in the same
area as fixed-wing aircraft. Parking
areas for helicopters and aircraft are
typically segregated to the extent
practicable to avoid the effects of heli-
copter rotor wash on fixed-wing air-
craft. Facility planning will consider
methods to segregate helicopter and
fixed wing aircraft to the extent prac-
ticable.

LANDSIDE
REQUIREMENTS

Landside facilities are those necessary
for the handling of aircraft and pas-
sengers while on the ground. These



facilities provide the essential inter-
face between the air and ground
transportation modes. The capacity of
the various components of each area
was examined in relation to projected
demand to identify future landside fa-
cility needs. This includes compo-
nents for general aviation needs such
as:

Aircraft Hangars

Aircraft Parking Aprons
General Aviation Terminal
Auto Parking and Access
Airport Support Facilities

HANGARS

Utilization of hangar space varies as a
function of local climate, security, and
owner preferences. The trend in gen-
eral aviation aircraft, whether single
or multi-engine, is toward more so-
phisticated aircraft (and consequently,
more expensive aircraft); therefore,
many aircraft owners prefer enclosed
hangar space to outside tie-downs.

The demand for aircraft storage han-
gars is dependent upon the number
and type of aircraft expected to be
based at the airport in the future. For
planning purposes, it is necessary to
estimate hangar requirements based
upon forecast operational activity.
However, hangar development should
be based upon actual demand trends
and financial investment conditions.

While a majority of aircraft owners
prefer enclosed aircraft storage, a
number of based aircraft owners will
still tie-down outside (due to the lack
of hangar availability, hangar rental
rates, and/or operational needs).
Therefore, enclosed hangar facilities
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do not necessarily need to be planned
for each based aircraft. At Glendale
Municipal Airport, it is estimated that
89 percent of the based aircraft are
stored in hangars. In the future it is
estimated that 90 percent of the based
aircraft at the airport will be stored in
a hangar.

T-hangars and shade hangars are sim-
ilar in size and will typically house a
single engine piston powered aircraft.
Some multi-engine aircraft owners
may elect to utilize these facilities as
well. There is a total of 215 individual
storage units and 242,000 square feet
of space in this category of aircraft
storage. For determining future air-
craft storage needs, a planning stan-
dard of 1,200 square feet per based
aircraft is utilized for T-hangars and
shade hangars.

Glendale Municipal Airport has both
stand alone box hangars and con-
nected box hangars, both of which are
open-space facilities with no sup-
porting structure interference. Cur-
rently, there are 151 box hangar posi-
tions, including eight positions pro-
vided by the stand alone box hangars
on the south end of the airport. In to-
tal, these hangars provide 309,000
square feet of hangar storage space.
Since a larger aircraft or multiple air-
craft can be stored in a box hangar, a
planning standard of 2,500 square feet
per based aircraft is utilized.

There are two conventional hangars
on the airfield. The Lux Air hangar is
approximately 11,000 square feet. It
is used primarily for aircraft mainten-
ance activities. The second conven-
tional hangar is approximately 15,000
square feet and is used primarily for
helicopter storage by Air West.



A portion of executive and convention-
al hangars often are utilized for main-
tenance or for office space. A planning
standard of 175 square feet per based
aircraft is considered for these purpos-
es and is in addition to the aircraft
storage needs. Table 3J provides a
summary of the aircraft storage needs
through the long term planning hori-
zon.

In order to meet the demand typical of
a general aviation reliever airport
such as Glendale Municipal Airport,
additional storage space is needed.
The most immediate need is for more

conventional and box hangar storage
space. A total of 241,000 square feet
of storage space is needed in the short
term, while a total of 713,000 square
feet may be needed by the long term
planning period.

NOTE: As of summer 2008, several
new hangars have been constructed at
the airport since the hangar analysis
was undertaken. These include a con-
ventional hangar to the immediate
south of the terminal building, a box
hangar located in the northwest cor-
ner and a row of connected box han-
gars in the north area.

TABLE 3J
Aircraft Storage Hangar Requirements
Glendale Municipal Airport

Future Requirements

Currently Intermediate

Available Term
Total Based 380 454 534 703
Aircraft to be
Hangared 338 412 485 639
T/Shade Hangar
Positions 215 191 224 294
Box Hangar
Positions 151 186 219 289
Conventional
Hangar Positions 9 34 41 55
Hangar Area Requirements
T/Shade
Hangar Area 242,000 222,100 261,000 344,000
Box Hangar Area 309,000 450,300 532,400 705,600
Conventional
Hangar Area 26,000 78,500 95,300 129,200
Maintenance Area 11,500 79,450 93,450 123,025
Total Hangar
Area (s.f.)* 589,000 830,000 982,000 1,302,000

* Total rounded to nearest 1,000.
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AIRCRAFT PARKING APRON

FAA Advisory Circular 150/5300-13,
Airport Design, Change 9, suggests a
methodology by which transient apron
requirements can be determined from
knowledge of busy-day operations. At
Glendale Municipal Airport, the num-
ber of itinerant spaces required was
determined to be approximately 13
percent of the busy-day itinerant op-
erations. A planning criterion of 800
square yards per aircraft was applied
to determine future transient apron
requirements for single and multi-
engine aircraft. For business jets
(which can be much larger), a plan-
ning criterion of 1,600 square yards
per aircraft position was used. For
planning purposes, 85 percent of these
spaces are assumed to be utilized by
non-jet aircraft, which is in line with
national trends. Locally based tie-
downs typically will be utilized by
smaller single engine aircraft; thus, a
planning standard of 650 square yards
per position is utilized.

A parking apron should provide space
for the number of locally based air-
craft that are not stored in hangars,
transient aircraft, and for mainten-
ance activity. For local tie-down
needs, an additional ten spaces are
identified for maintenance activity.
Maintenance activity would include
the movement of aircraft into and out
of hangar facilities and temporary sto-
rage of aircraft on the ramp.

Total apron parking requirements are
presented in Table 3K. Currently,
there are 10 transient positions avail-
able for single and multi-engine air-
craft. For planning purposes, six of
these are in the first row of terminal
building parking and an additional
four are adjacent the fixed base opera-
tor (FBO) hangar. A total of nine
business jet positions are available
with three of these near the terminal
building and the remaining six south
of the FBO building. There are a total
of 187 tie-down positions on the main
aircraft apron.

TABLE 3K
Aircraft Parking Apron Requirements
Glendale Municipal Airport

Intermediate

Available Term
Single, Multi-engine Transient
Aircraft Positions 10 28 32 40
Apron Area (s.y.) 8,000 22,000 25,500 32,200
Transient Business Jet Positions 9 12 15 18
Apron Area (s.y.) 20,000 19,200 24,000 28,800
Locally-Based Aircraft Positions 187 52 59 74
Apron Area (s.y.) 122,000 33,900 38,500 48,400
Total Positions 206 92 106 132
Total Apron Area (s.y.) 150,000 75,100 88,000 | 109,400

As shown in the table, transient park-
ing for single and multi-engine air-
craft is deficient. Transient business

jet parking appears to be adequate,
but it should be recognized that at
specific times, such as around the an-



nual NASCAR races, NFL football
games, and NHL hockey games, this
apron may become over crowded. To
accommodate the increasing frequency
of these busy periods considerations
will be given to conversion of some of
the local tie-down space to transient
aircraft parking.

The adequacy of locally based tie-down
positions is primarily dependant on
the availability of aircraft storage
hangar space. If hangar construction
iIs unable to keep pace with demand,
then the tie-down positions may fill
rapidly. But for those aircraft owners
that prefer a tiedown, space appears
appropriate through the long term
planning horizon.

An additional consideration for the
main apron is the adequacy of the ex-
isting lighting system. Lighting of the
main apron will aid pilots in taxiing
during the nighttime hours and pro-
vide for security. The current apron
lighting system consists of 12 light
poles disbursed throughout the main
apron and the south aircraft tie-down
apron. Each of these light poles ex-
tends approximately 20 feet in the air.
Glendale Municipal Airport expe-
riences significant helicopter opera-
tions around these apron areas. Dur-
ing the day, the light poles can be dif-
ficult to see. Considerations should be
given to relocating the light poles to
the apron edges to improve flight safe-
ty or relocating helicopter activity.
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GENERAL AVIATION
TERMINAL FACILITIES

General aviation terminal facilities
have several functions. Space is re-
quired for a pilots’ lounge, flight plan-
ning, concessions, management, sto-
rage, and various other needs. This
space is not necessarily limited to a
single, separate terminal building, but
can include space offered by fixed base
operators (FBOs) for these functions
and services.

The methodology used in estimating
general aviation terminal facility
needs is based on the number of air-
port users expected to utilize general
aviation facilities during the design
hour.  General aviation space re-
guirements were then based upon
providing 120 square feet per design
hour itinerant passenger. Design hour
itinerant passengers are determined
by multiplying design hour itinerant
operations by the number of passen-
gers on the aircraft (multiplier). An
increasing passenger count (from 1.9
to 2.2) is used to account for the likely
increase in the number of passengers
utilizing general aviation services.
Table 3L outlines the general avia-
tion terminal facility space require-
ments for Glendale Municipal Airport.

As presented in the table, the existing
public spaces appear adequate
through the long term of the master
plan. Of the 14,000 square feet cur-
rently available, 9,000 square feet is
provided by the FBO, and 5,000
square feet is provided by the airport
terminal building.



An additional consideration for ter- delays at major commercial service

minal space is the anticipated emer- airports by taking advantage of the
gence of a new class of aircraft. A nationwide network of general avia-
number of aircraft manufacturers will tion airports such as Glendale Mu-
be producing low cost microjets or very nicipal Airport. General aviation air-
light jets (VLJs). The VLJs typically ports with appropriate terminal build-
have a capacity of up to six passen- ing services are better positioned to
gers. A number of new companies are meet the needs of this new class of
positioning themselves to utilize the business traveler. The current ter-
VLJs for on-demand air taxi services. minal building serving Glendale Mu-
The air taxi businesses are banking on nicipal Airport should be adequate to
a desire by business travelers to avoid meet these needs.

TABLE 3L

General Aviation Terminal Area Facilities
Glendale Municipal Airport

‘ Short ‘ Intermediate
Available Term Term
Design Hour Operations 56 70 81 102
Design Hour Itinerant Operations 21 26 30 38
Multiplier 1.8 1.9 2 2.2
Total Design Hour

Itinerant Passengers | 37 | 49 | 60 | 83
General Aviation*

Building Spaces (s.f.) | 14,000 | 5,900 | 7,200 | 10,000

* Includes space provided by the FBO and the terminal buildings.

SUPPORT REQUIREMENTS meet general aviation itinerant de-

mands were calculated by taking the
Various facilities that do not logically design hour itinerant passengers and
fall within classifications of airside or using a multiplier of 1.9, 2.0, and 2.2
landside facilities have also been iden- for each planning period. This multip-
tified. These other areas provide cer- lier represents the anticipated in-
tain functions related to the overall crease in corporate operations and
operation of the airport. thus, passengers.

Currently the terminal building has

AUTOMOBILE PARKING approximately 200 parking spaces in-

cluding the overflow lot to the west of
General aviation vehicular parking Glen Harbor Boulevard. The FBO fa-
demands have been determined for cility has approximately 30 spaces,
Glendale Municipal Airport. Space some of which are utilized by the ren-
determinations were based on an tal car agency. Even though it ap-
evaluation of existing airport use, as pears there are plenty of spaces for
well as industry standards. Terminal transient airport users, the location
automobile parking spaces required to may not be ideal. It seems clear that
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the FBO may need additional parking
spaces, particularly since most of the
business jet and turboprop transient
activity utilize their services.

The parking requirements of based
aircraft owners should also be consi-
dered. Although some owners prefer
to park their vehicles in their hangars,
safety can be compromised when au-
tomobile and aircraft movements are
intermixed. For this reason, separate
parking requirements which consider
a parking space for one-half of

the based aircraft at the airport were
applied to general aviation automobile
parking space requirements.

Most of the general aviation parking is
located in a linear fashion along Glen
Harbor Boulevard. Although these
parking lots may not be close enough
for some airport users, the location
and position of these lots provides for
an increased level of airport security
by limiting vehicular traffic on the
aprons. Parking requirements for the
airport are summarized in Table 3M.

TABLE 3M
GA Vehicle Parking Requirements
Glendale Municipal Airport

Future Requirements

Short ‘ Intermediate Long

Available Term Term Term
Design Hour Itinerant Passengers 37 49 60 83
Terminal Vehicle Spaces 230 89 108 149
Parking Area (s.f.) 82,000 35,400 43,200 59,800
General Aviation Spaces 420 227 267 352
Parking Area (s.f.) 195,000 90,800 106,800 140,600
Total Parking Spaces 650 316 375 501
Total Parking Area (s.f.) 277,000 126,200 150,000 200,400

The number of parking spaces appears
to be adequate, but the location of
those lots may not be convenient or
efficient. The FBO facility could cer-
tainly benefit for additional parking
and any new hangar development
should consider additional parking or
utilization of existing parking.

FUEL STORAGE
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AIRCRAFT RESCUE
AND FIREFIGHTING (ARFF)

There are presently no aircraft fire
and rescue services located at the air-
port. The City of Glendale Fire Sta-
tion No. 158 is located approximately
three miles to the east of the airport
and can respond to airport emergen-
cies within approximately five mi-
nutes. The City of Phoenix Fire Sta-
tion No. 54, home to Engine 54, is lo-
cated approximately three miles to the
southeast of the airport on Campbell
Avenue. Through mutual aid agree-
ments, fire stations in the Phoenix
area are coordinated so that the clos-
est fire station responds to an emer-

gency.

Only airports that are certified under
14 CFR Part 139 are required to have
ARFF facilities on or adjacent the air-
port. The requirements of Index A,
the lowest level of conformance for
firefighting material under Part 139,
are listed in section 139.317, Aircraft
Rescue and Firefighting: Equipment
and Agents. Index A requires at least
one vehicle carrying at least 500
pounds of sodium-based dry chemical,
halon 1211, or clean agent; or 450
pounds of potassium-based dry chemi-
cal and water with a commensurate
guantity of Aqueous Film Forming
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Foam (AFFF) to total 100 gallons for
simultaneous dry chemical and AFFF
application.

Some corporate flight departments re-
guest ARFF services at the airports
they utilize. Although not required for
a general aviation airport such as
GEU, some airport sponsors also pro-
mote ARFF certification for their fire-
fighters.

WASH RACK

The airport has an aircraft wash rack
and self-maintenance bay which
should be maintained.

PERIMETER FENCING/GATES

Glendale Municipal Airport is current-
ly surrounded by standard six-foot
chain link fencing with barbed wire
lining the top. There are six west side
gated access points to the airfield.
The access gates have a key pad to al-
low access to those with a proper code
to access the airfield.

Airport fencing and restricted access
gating provides an additional level of
safety beyond what the FAA requires
for general aviation airports. With
Glendale Municipal Airport being lo-
cated on the suburban edge of the city,
it is prudent to maintain the fencing.
By limiting access to the airport from
non-aviation related traffic and pede-
strians, airport safety and security is
enhanced. This fencing is adequate
and should be maintained through the
planning period.



While the number of access entry
points may be adequate, the location
of the northwest gate is problematic.
Vehicles wishing to enter the airport
at this location must perform a U-turn
on Glen Harbor Avenue. The airport
should consider relocating this access
gate so that potentially unsafe U-
turns are not required. A second op-
tion would be to remove a portion of
the road separator to allow access to
the specified gate.

The next gate to the south is reserved
for the exclusive use by tenants of one
T-hangar structure. The airport
should examine this situation and, if
feasible, make this gate an access
point for all tenants of the airport.

Many busy urban/suburban airports
are also utilizing security camera sur-
veillance to improve the safety and se-
curity of airport users. Currently, Lux
Air utilizes these cameras to protect
their interests. The City of Glendale
may wish to consider a similar system
to cover the entirety of airport proper-

ty.

AIRPORT MAINTENANCE
BUILDING

The primary airport maintenance
building is located adjacent the airport
traffic control tower and is attached to
the designated aircraft wash rack.
This facility provides approximately
5,000 square feet for the storage of
airport maintenance equipment. This
facility should be maintained through
the long term planning period.
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UTILITIES

Access to appropriate utilities for fu-
ture development is available to the
east and west sides of the airport.

VEHICLE ACCESS

Primary access to the airport is pro-
vided via Glen Harbor Boulevard.
This road is a divided road that
presents an attractive entrance to the
airport. This road should be main-
tained. Any future development
should include appropriate road con-
struction to provide appropriate
access. Directional signage is pro-
vided on the major roads leading to
the airport, including Glendale Ave-
nue and Loop 101. These signs should
be maintained.

Vehicle access to aircraft hangars is
available via movable security gates.
While the security gates should be
maintained, the location of the gates
should be addressed. Of primary con-
cern is the gate providing access to the
northern connected box hangars. To
access this gate from Glen Harbor
Boulevard, airport users must perform
a U-turn because of the nature of the
divided road. Either the gate should
be relocated or the appropriate portion
of the divided road should be replaced
with a turn lane.

SUMMARY

The intent of this chapter has been to
outline the facilities required to meet



potential aviation demands projected
for Glendale Municipal Airport for the
planning horizon. A summary of the
airside and landside requirements is
presented on Exhibits 3F and 3G.

Following the facility requirements
determination, the next step is to de-

3-36

termine a direction of development
which best meets these projected
needs through a series of Airport De-
velopment Alternatives. The re-
mainder of the master plan will be de-
voted to outlining this direction, its
schedule, and its cost.
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EXISTING SHORT TERM NEED LONG TERM NEED
Runway 1-19
ARCC-I Same
7,150"x 100’ _ Same
40,000 Ibs. SWL Same
60,000 Ibs. DWL Same

125'to East of Runway 19 200’ each side of runway centerline
600’ prior to landing threshold Same
600’ behind Runway 19 1,000’ behind Runway 19
200 Feet Behind Runway 1 1,000’ behind Runway 1

125'East of Runway 19/ 300'West of Runway 19 400’ each side of runway centerline
300’ behind Runway 19 1,000’ behind Runway 19
Zero feet behind Runway 1 1,000" behind Runway 1

125" East of Runway 19 200’ each side of runway centerline
Zero feet behind both runway ends 200’ behind both runways

Inner Width - 500’ Same
Outer Width - 1,010’ Same
Length - 1,700’ Same
TAXIWAYS
Full-length West side parallel taxiway (50" wide) Same Same
252.5'from runway centerline 300’ from runway centerline Same
Connecting Taxiways A-1, A-2, A-3, A-7,
A-8, A-9; 35" wide Add two connecting Taxiways Same
Hi-speed exit Taxiways A-4, A-5, A-6 Same Same
Holding aprons at Taxiways A-1, A-2, A-8, A-9 Same Same
No East side parallel taxiway Same Full length East side parallel taxiway
(300" seperation)

HELIPAD
No Helipad Helipad
Two parking positions
Lighted

NAVIGATIONAL AIDS & INSTRUMENT APPROACHES
Airport Traffic Control Tower Replacement Tower
Automated Surface Observation System Same
1 mile (RNAV) GPS/LPV approach to Rwy 19 Same
1 mile (RNAV) GPS/LPV approach to Rwy 1 Same

LIGHTING AND MARKING

Airport Beacon
Segmented Circle
MIRL/MITL
Non-precision markings
REILs
PAPI-2

SWL: Single Wheel Load Bearing MIRL: Medium Intensity Runway Lighting
DWL: Dual Wheel Load Bearing MITL: Medium Intensity Taxiway Lighting
GPS: Global Positioning System REIL: Runway End Identifier

ARC: Airport Reference Code PAPI: Precision Approach Path Indicator GLENDALE
MUNICIPAL AIRPORT

Exhibit 3F
AIRSIDE REQUIREMENTS
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AIRCRAFT STORAGE HANGARS

Aircraft to be Hangared
T/Shade Hangar Positions

Box Hangar Positions
Conventional Hangar Positions
T/Shade Hangar Area (s.f.)

Box Hangar Area (s.f.)
Conventional Hangar Area (s.f.)
Maintenance Area (s.f.)

Total Hangar Area (s.f.)

AVAILABLE ‘

338

215

151

9
242,000
309,000
26,000
11,500
589,000

SHORT TERM

412

191

186

34
222,100
450,300
78,500
79450
830,000

485

224

219

41
261,000
532,400
95,300
93,450
982,000

639

294

289

56
344,000
705,600
129,200
123,025
1,302,000

T
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Transient Apron Positions
Transient Apron Area (s.f.)
Locally Based Positions
Locally Based Area (s.f.)
Total Positions

Total Apron Area (s.f.)

19
28,000
187
122,000
206
150,000

40
41,200
52
33,900
92
75,100

47
49,500
59
38,500
106
88,000

58
61,000
74
48,400
133
109,400

TEBMINAI. SER VIBES AND VEHICLE PARKING

Ty e ‘WUE;;:?TiR‘

GlENDAlE AIRPORT TERMINAL

GLENDALE 1 A~ AIMADACT

SHO ONG
AIRPORT RESTA! AVAILABLE ‘ H 'I}EETDERM ""TE',‘,'E'EE'ATE LONG TERM

Terminal Building Space (s .f.) 14,000 5,900 7,200 10,000
Terminal Auto Parking Spaces (s.f.) 230 89 108 149
Terminal Auto Parking Area (s.f.) 82,000 35,400 43,200 59,800
Based GA Auto Parking 420 227 267 352
Based GA Auto Spaces (s.f.) 195,000 90,300 106,800 140,600
Total Parking Spaces 650 316 375 501
Total Parking Area (s.f.) 277,000 126,000 150,000 200,400
Exhibit 3G

LANDSIDE REQUIREMENTS
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municipal airport

Chapter 4

ALTERNATIVES

In the previous chapter, airside and land-
side facilities required to satisfy the
demand for the long range planning
period were identified. The next step in the
planning process is to evaluate reasonable
ways these facilities can be provided. There
can be countless combinations of design
alternatives, but the alternatives presented
here are those with the greatest potential
for implementation.

Any development proposed for a master
plan is evolved from an analysis of
projected needs for a set period of time.
Though the needs were determined by the
best methodology available, it cannot be
assumed that future events will not change
these needs. The master planning process
attempts to develop a viable concept for
meeting the needs caused by projected
demands for the next twenty years.
However, no plan of action should be
developed which may be inconsistent with
the future goals and objectives of the City
of Glendale and its citizens, who have a
vested interest in the development and
operation of the airport.

GLENDALE

r J.C. AIRCRAFT
AIRPORT RESTAURANT

MARKETING
e TR ST EST AMBULANCE
GLOBAL AVIATION Sves  SOUTHW
IATA TEMPLE AIR SERVICE
“AirEvac SVCS, INC.

ARNOLD & ARNOLD, INC. THE PILOT SHOPPE

The development alternatives for Glendale
Municipal Airport can be categorized into
two functional areas: the airside (runways,
navigational aids, taxiways, etc) and
landside (general aviation hangars, apron,
and terminal area). Within each of these
areas, specific facilities are required or
desired. In addition, the utilization of the
airport property to provide revenue
support for the airport and to benefit the
economic development and well-being of
the regional area must be considered.

Each functional area interrelates and affects the
development potential of the others. Therefore,
all areas must be examined individually,
then coordinated as a whole to ensure the final




plan is functional, efficient, and cost-
effective. The total impact of all these
factors on the existing airport must be
evaluated to determine if the invest-
ment in Glendale Municipal Airport
will meet the needs of the community,
both during and beyond the planning
period.

The alternatives considered are com-
pared using environmental, economic,
and aviation factors to determine
which of the alternatives will best ful-
fill the local aviation needs. With this
information, as well as the input and
direction from local government agen-
cies and airport users, a final airport
concept can evolve into a realistic de-
velopment plan.

REVIEW OF PREVIOUS
MASTER PLAN

The previous master plan for Glendale
Municipal Airport was completed and
adopted by the Glendale City Council
in early 1998. At the time, the airport
provided a single runway that was
5,350 feet long by 75 feet wide. Single
engine piston powered aircraft domi-
nated the based aircraft mix total of
188 aircraft. Operations at the airport
had increased from 33,000 during its
inaugural year in 1986, to 118,000 in
1996, the base year for the plan. An-
nual operations were forecast to reach
215,000 by 2020. Exhibit 4A
presents the recommended 1998 mas-
ter plan.

The previous master plan recommend-
ed maximizing the runway and tax-
iway system to accommodate projected
growth in business jet and turboprop

4-2

activity at the airport. To accomplish
this, the runway was recommended for
extension and widening. Along with
accommodating business jets comes
the requirement to meet more strin-
gent Federal Aviation Administration
(FAA) standards for safety area
beyond the runway ends. The runway
safety area (RSA) and object free area
(OFA) surrounding the runway in-
creased from 300 feet to 1,000 feet as
business jet activity reached 500 or
more annual operations.

The runway was recommended to be
extended to a length of 7,150 feet long
by 100 feet wide. This included a
1,000-foot extension to the south and
an 800-foot extension to the north.

Most of the airside projects associated
with the previous master plan have
been undertaken. The runway was
extended to a total of 7,150 feet and
widened to 100 feet. This length
represents the realistic maximum for
the site. Displaced landing thresholds
were marked in order to provide for
RSA and OFA, and runway lighting
was installed to reflect the use of de-
clared distances. Where possible, air-
field improvements were intended to
fully accommodate business jet air-
craft in ARC C-Il.

One area where the construction dif-
fered from the previous master plan is
the location of the south gabion. This
gabion was intended to accommodate
a 500-foot wide RSA and extend 300
feet beyond the south pavement end.
Due to post-master plan analysis, it
was necessary to construct the gabion
to accommodate a 400-foot wide RSA
with a length beyond the runway
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pavement end of approximately 200
feet. As a result, the south RSA ex-
tends over the gabion and into the
New River channel.

Many of the landside recommenda-
tions of the previous master plan have
also been completed. Over 140 indi-
vidual aircraft parking positions have
been provided on the north end of the
airfield. Conventional hangars have
been constructed on the main apron
and many box hangars have been con-
structed on the south end of the air-
field. None of the east side develop-
ment has taken place due to the un-
certain disposition of the property. It
Is now known that much of the east
side property must be reserved for a
potential parallel runway until at
least 2012, when further analysis of
the need for the runway must be con-
ducted.

AIRPORT DEVELOPMENT
OBJECTIVES

It is the goal of this effort to produce a
balanced airside and an appropriate
landside aircraft storage mix to best
serve forecast aviation demands.
However, before defining and evaluat-
ing specific alternatives, airport devel-
opment objectives should be consi-
dered. As owner and operator, the
City of Glendale provides the overall
guidance for the operation and devel-
opment of the Glendale Municipal
Airport. It is of primary concern that
the airport is marketed, developed,
and operated for the betterment of the
community and its users. With this in
mind, the following development ob-
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jectives have been defined for this
planning effort:

o To preserve and protect public
and private investments in ex-
isting airport facilities.

o To develop a safe, attractive,
and efficient aviation facility in
accordance with applicable fed-

eral, state, and local regula-
tions.
o To develop a balanced facility

that is responsive to current
and long term needs of all gen-
eral aviation users.

o To be reflective and supportive
of the City of Glendale Compre-
hensive Plan, 2025 The Next
Step.

o To ensure that future develop-
ment will not negatively impact
Luke Air Force Base's mission.

o To develop a facility with a fo-
cus on self-sufficiency in both
operational and developmental
cost recovery.

o To ensure that future develop-
ment is environmentally com-
patible.

AIRSIDE PLANNING ISSUES

Developing the existing airport site to
meet the long term aviation demand
will consider the airside planning is-
sues presented on Exhibit 4B. The
overall capacity of the airport is of
primary importance. Analysis in the
previous chapter indicated that during
the term of this master plan (20
years), the ability of the current run-
way/taxiway system to support growth
may become constrained. A number of



capacity enhancements will be consi-
dered, including the addition of a pa-
rallel runway and taxiway improve-
ments.

Adherence to airport design stan-
dards, as prescribed by the FAA, is of
critical importance. As described pre-
viously in Chapter Three - Facility
Requirements, the airport does not
fully comply with Airport Reference
Code (ARC) C-Il (aircraft with ap-
proach speeds less than 140 knots and
wingspans less than 79) design stan-
dards. The FAA has placed a great
deal of emphasis on meeting these
standards, especially with the publici-
ty of recent aircraft accidents occur-
ring at airports with inadequate run-
way safety areas (RSAS).

Once specific analysis on the potential
for a parallel runway and solutions to
design standard deficiencies is com-
plete, those results will be applied to
the airport development alternatives
to be presented. The airport develop-
ment alternatives will individually
address additional airside issues such
as the possibility of improved instru-
ment approaches and further capacity
enhancements through runway and/or
taxiway improvements.

RUNWAY/TAXIWAY
SEPARATION ANALYSIS

Runway 1-19 is planned to accommo-
date aircraft through ARC C-1l. FAA
standards specify that the run-
way/parallel taxiway separation for
aircraft in ARC C-Il should be 300
feet, as measured from centerline to
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centerline. At the time of the previous
master plan, the Runway 1-19/ Tax-
iway A separation was 240 feet. When
the runway was widened to 100 feet in
2003, an additional 25 feet of pave-
ment was added entirely to the east
side of the runway. This increased the
runway/taxiway separation to 252.5
feet.

For aircraft in ARC C-1l, FAA stan-
dards specify that a parallel tax-
iway/taxilane be separated by a dis-
tance of 105 feet and 57.5 feet between
the centerline of a taxilane and a fixed
or movable object, such as a hangar or
aircraft parking. These distances ap-
ply at Glendale Municipal Airport
where the apron taxilane extends pa-
rallel to Taxiway A. Presently, the
apron edge taxilane is located 105 feet
west of Taxiway A. The apron tax-
ilane and nearest hangars or tie-down
spaces are separated by 103 feet. In
order to maintain proper separation
between the runway and parallel tax-
iway and the parallel taxiway and the
apron taxilane, 462.5 feet is needed
between the runway and the nearest
object. The current distance to the
nearest building from the Runway 1-
19 centerline is 460.5 feet.

During the design of the runway leng-
thening and widening project, consid-
eration was given to increasing the
Runway 1-19 and Taxiway A separa-
tion. The Design Concept Report pro-
duced by the engineer of record for the
project dated January 2002, indicated
that, “A request for an approval for a
modification to this standard was
submitted to the FAA.” In lieu of ap-
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= Analyze the ability of the airport to meet design standards for critical aircraft
represented by Airport Reference Code (ARC) C-ll. This includes the Runway
Safety Area, Object Free Area, Obstacle Free Zone, and Runway Protection Zone.

= Analyze the ability of the airport to meet runway to parallel taxiway
separation standards for a critical aircraft represented by ARC C-II.

= Analyze current and future capacity constraints. Present capacity improvement
projects such as additional taxiways, high speed taxiway exits, and the
potential for a parallel runway.

= Consider improved instrument approaches.

= |dentify strategic land acquisition needs.

LANDSIDE PLANNING ISSUES

= Maximize available property for facility development.
= Provide for appropriate separation of activity levels.

= Provide a variety of aircraft storage options including T-hangars, shade
hangars, box hangars, conventional hangars, and corporate aviation parcels.

= |dentify potential helipad site.
= |dentify site for a replacement airport traffic control tower.

= Consider the location of taxiway access from the property immediately

West of Glen Harbor Boulevard.

GLEND/LE

MUNICIPAL AIRPORT
Exhibit 4B
PLANNING ISSUES



proving the design modification, the
FAA requested that operational pro-
cedures be followed by the airport to
maintain safe operations when C-II
aircraft are using the runway. Opera-
tional procedures can include holding
aircraft on the ramp area, short of
Taxiway Alpha.

A Letter of Agreement between the
City of Glendale and the contracted
airport traffic control tower operator,
Serco Management Services, was sub-
sequently executed and took effect
January 1, 2002. Procedures were put
into place that would require tower
personnel to hold all aircraft short of
Taxiway A when “high performance
aircraft” (B-1l1 or greater) are on ap-
proach or take-off. It should be noted
that this agreement is more restrictive
than the request from the FAA for
special procedures related to aircraft
in ARC C-I1I.

This operational agreement is non-
standard and may lead to operational
concerns, particularly during peak pe-
riods, such as when events are held at
the football and/or hockey stadium.
The potential operational concerns in-
clude: 1) Holding a business jet on the
apron can lead to additional jet blast,
which may shorten the useful life of
the pavement and markings. 2) Idling
aircraft increase air emissions and re-
duces air quality. 3) Holding aircraft
prior to the taxiway or on the ramp
can lead to pilot confusion as it is an
unusual procedure, as holding usually
takes place on the taxiway or on a des-
ignated holding apron. 4) This proce-
dure will lead to a reduction in overall
airport capacity by adding to aircraft
delay, as aircraft are held on the
apron and not allowed to simulta-
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neously taxi to the runway end when
certain aircraft are departing or land-
ing the runway. 5) Finally, this pro-
cedure cannot be fully enforced as the
tower is closed at nighttime. With op-
erations forecast to continue growing,
this procedure may be detrimental to
overall capacity and delay.

The runway/taxiway separation stan-
dard is intended to prevent the possi-
bility of an aircraft operating on the
runway from coming into contact with
the wing of an aircraft operating on
the taxiway. Also, the separation
standard should prevent the wing of a
taxiing aircraft from penetrating the
RSA or OFZ surrounding the runway.
At Glendale Municipal Airport, the
RSA and OFZ are both 400 feet wide,
and centered on the runway center-
line. Four options for addressing the
runway/taxiway separation issue are
presented on Exhibit 4C.

Option 1

Two aircraft with the maximum
wingspan of 79 feet (ARC C-I1) can op-
erate on the runway and parallel tax-
iway at the same time without any
penetration to the RSA or OFZ. In
fact, the minimum separation for an
ARC C-Il aircraft on the parallel tax-
iway would be 239.5 feet (200 feet of
OFZ/RSA and 39.5 feet for the maxi-
mum ARC C-Il wingspan). The exist-
ing runway/taxiway separation pro-
vides an additional 13 feet of distance
between the wing of an ARC C-II air-
craft taxiing on the parallel taxiway
and the OFZ/RSA surfaces surround-
ing the runway. Based on these calcu-
lations and forecasts indicating that



the critical aircraft will remain in
ARC C-Il, a modification to standard
for runway/taxiway separation could
be sought for maintaining the existing
runway taxiway separation.

Option 2

A second option would be to relocate
Taxiway A to a separation of 300 feet
from the runway. This would require
the relocation of the terminal area tax-
ilane to a distance of 105 feet from
Taxiway A. An additional 57.5 feet is
needed from the taxilane centerline to
an object, such as the hangars, which
would only be 55.5 feet from the relo-
cated taxilane. A modification to
standard could be sought for a defi-
ciency in the separation between the
taxiway and the taxilane. The current
standard is 105 feet, the modification
to standard would allow this distance
to be 103 feet, thus maintaining 57.5
feet between the hangars and tax-
ilane.

Option 3

A third option is to obtain a modifica-
tion to standard for the separation dis-
tance between a taxilane and an ob-
ject. The current standard is 57.5 feet
for Group Il aircraft where the modifi-
cation to standard would allow for the
55.5 feet.

Option 4
The fourth option is to relocate Tax-

iway A to a separation distance of 300
feet. The terminal area taxilane
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would then be relocated to a distance
of 105 feet from the parallel taxiway.
The remaining distance to the build-
ings is 55.5 feet, where 57.5 feet are
necessary. The areas accessed by the
taxilane are T-hangars, shade han-
gars, and connected box hangars. All
of these are likely to house aircraft in
Airplane Design Group (ADG) |
(wingspans up to 49 feet). The separa-
tion standard between a taxilane and
an object is 39.5 feet for ADG 1 air-
craft, not the more restrictive 57.5 feet
for Group Il aircraft. Thus, this option
considers designating those taxilanes
providing access to hangar complexes
as Group | taxilanes. This is the only
option that does not require an FAA-
approved modification to standard,
while providing for a full 300-foot se-
paration between Runway 1-19 and
Taxiway A.

Summary

Relocation of Taxiway A to a separa-
tion distance of 300 feet would be cost-
ly. It is estimated that the relocated
taxiway would encompass at least
28,000 square yards of pavement. A
conservative estimate is that the tax-
iway would cost $4.2 million to con-
struct. In addition, the terminal area
taxilane would need to be relocated at
additional expense. Approximately 10
aircraft tie-down positions closest to
the runway would also need to be re-
moved or relocated. Finally, either a
modification of standard for taxilane
separation standards or designation of
portions of the taxilane for use by
Group | aircraft would have to be un-
dertaken.
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RUNWAY SAFETY AREA
(RSA) CONSIDERATIONS

The runway safety area (RSA) is a
designated area surrounding the run-
ways. According to the FAA, the RSA
Is to be:

(1) cleared and graded and have no
potentially hazardous ruts,
humps, depressions, or other sur-
face variations;

(2) drained by grading or storm sew-
ers to prevent water accumula-
tion;
(3) capable, under dry conditions, of
supporting snow removal equip-
ment, aircraft rescue and fire-
fighting equipment, and the occa-
sional passage of aircraft without
causing structural damage to the
aircraft, and;

(4) free of objects, except for objects

that need to be located in the

RSA because of their function (in

aiding air navigation).

The dimension of the RSA surround-
ing the runway is a function of the
critical aircraft. The current and fu-
ture critical aircraft for Glendale Mu-
nicipal Airport falls in ARC C-I1l. The
RSA serving Runway 1-19 should be
400 feet wide (centered on the runway
centerline) and extend 1,000 feet
beyond the far end of the runway and
600 feet prior to the landing threshold.
Since operations are performed
to/from both runway ends, depending
on wind conditions, the RSA effective-
ly needs to extend 1,000 feet beyond
each runway end.
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FAA Order 5300.1F, Modification of
Agency Airport Design, Construction,
and Equipment Standards, indicates
in Paragraph 6.d the following:

“. .. Runway safety areas at both certi-
ficated and non-certificated airports
that do not meet dimensional stan-
dards are subject to FAA Order
5200.8, Runway Safety Area Program.
Modification of Standards is not is-
sued for nonstandard runway safety
areas.”

The FAA placed a greater emphasis on
meeting RSA standards with the pub-
lication of FAA Order 5200.8, Runway
Safety Area Program, in 1999, follow-
ing congressional direction. The Order
states in Paragraph 5, “The object of
the Runway Safety Area Program is
that all RSAs at federally obligated
airports and all RSAs at airports certi-
fied under 14 Code of Federal Regula-
tions (CFR) Part 139 shall conform to
the standards contained in AC
150/5300-13, Airport Design, to the ex-
tent practicable.”

The Order goes on to state in Para-
graph 8.b:

“The Regional Airports Division Man-
ager shall review all data collected for
each RSA in Paragraph 7, along with
the supporting documentation pre-
pared by the region for that RSA, and
make one of the following determina-
tions:
(1) The existing RSA meets the cur-
rent standards contained in AC
150/5300-13, Airport Design.



(2) The existing RSA does not meet
the current standards, but it is
practicable to improve the RSA

so that it will meet current stan-

dards.

(3) The existing RSA can be im-
proved to enhance safety, but the
RSA will still not meet current
standards.

(4) The existing RSA does not meet

current RSA standards, and it is
not practicable to improve the
RSA.”

The findings of this master plan will
aid the Regional Airports Division
Manager for the FAA’'s Western Pacif-
ic Region in making a determination
on the existing condition of the RSAs
at Glendale Municipal Airport.

Appendix 2 of FAA Order 5200.8 pro-
vides the direction for an RSA deter-
mination. This includes the alterna-
tives that must be evaluated. Para-
graph 3 of Appendix 2 states:

“The first alternative that must be
considered in every case is construct-
ing the traditional graded runway
safety area surrounding the runway.
Where it is not practicable to obtain
the entire safety area in this manner,
as much as possible should be ob-
tained. Then the following alterna-
tives shall be addressed in the sup-
porting documentation . . .:”

o Construct the traditional graded
runway safety area surrounding
the runway.

o Relocation, shifting, or realign-
ment of the runway.
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o Reduction in runway length
where the existing runway
length exceeds that which is re-
quired for the existing or pro-
jected design aircraft.

o A combination of runway reloca-
tion, shifting, grading, realign-
ment, or reduction.

J Implementation of declared dis-
tances.
o Installation of Engineered Mate-

rials Arresting Systems (EMAS).

The following subsections will discuss
the application of the above FAA-
recommended alternatives for mitigat-
ing RSA deficiencies. Runway 1-19 is
designed to serve the critical aircraft
which falls in ARC C-I11. As previously
presented on Exhibit 3D, there are a
number of areas where the RSA sur-
rounding the runway does not meet
standard. To the south and southeast,
the perimeter fence, perimeter road,
and gabion penetrate the RSA.

One area where the construction dif-
fered from the previous master plan is
the location of the south gabion. This
gabion was intended to accommodate
an RSA that would extend 250 feet to
each side of the runway centerline and
extend 300 feet beyond the Runway 1
pavement end. Following the master
plan, the gabion was constructed to
only accommodate an RSA that ex-
tends 200 feet to each side of the run-
way centerline and approximately 200
feet beyond the pavement end. As a
result of this reduction and shifting of
the Runway 1-19 centerline to the east
when the runway was widened, the
RSA at the Runway 1 end extends
over the gabion and into the New Riv-
er channel and is obstructed by an un-



paved service road and the perimeter
fence.

It should be noted that the following
mitigation alternatives specifically
apply to the RSA, but where practica-
ble, consideration will be given to
meeting OFA and obstacle free zone
(OFZ) standards as well. The obstacle
free zone (OFZ) is 400 feet wide, cen-
tered on the runway, and extends 200
feet beyond the runway ends. Accord-
ing to FAA AC 150/5300, Airport De-
sign, “The OFZ clearing standard prec-
ludes taxiing and parked airplanes
and object penetrations...” The OFZ
currently is penetrated by the north
end blast deflection fence and Glen-
dale Avenue. In order to preserve the
blast deflection fence, the runway
would need to be shortened by 200
feet, thus bringing the OFZ onto air-
port property. If 200 feet of runway
were removed prior to the blast deflec-
tion fence, its effectiveness would be
reduced. Thus, if the blast deflection
fence were removed, then the runway
could then be reduced by only 100 feet
on the Runway 19 end in order to
bring the OFZ onto airport property
and off of Glendale Avenue. The OFZ
also extends beyond airport property
to the northeast and is obstructed by
the perimeter fence.

The object free area (OFA) is also pe-
netrated in a number of areas sur-
rounding the runway. The OFA is 800
feet wide, centered on the runway, and
extends 1,000 feet beyond the runway
ends. The OFA extends off airport
property and is obstructed by build-
ings and a perimeter fence.

An ongoing issue with the OFA is the
presence of the perimeter fence on the
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southeast side of the airfield. The
fence currently provides for general
airport security and prevents wildlife
from accessing the active runway. To
relocate the fence outside the OFA on
the south, the fence would need to be
relocated into the New River channel.
During heavy river flows, the fence
would be washed out. Thus, the only
method of maintaining the perimeter
fence would be to request a Modifica-
tion of Standard from the FAA.

The runway protection zone (RPZ) is a
trapezoidal area beyond both runway
ends where incompatible land uses
should be removed. Currently, there
Is no development in either RPZ at the
airport. If possible, the airport should
acquire the full RPZ through fee-
simple acquisition.

All alternatives assume the acquisi-
tion of property northeast of the Run-
way 19 end along Glendale Avenue.
Acquisition of this property will allow
the airport to clear obstructions to the
RSA and OFA, such as buildings and
perimeter fencing.

RSA Alternative A:
Provide Full RSA

Providing the full RSA and OFA
beyond the runway ends was ex-
amined fully during the previous mas-
ter plan and subsequent design
process. On the north end, considera-
tion was given to realigning Glendale
Avenue farther north so that the road
does not penetrate the RSA or OFA
behind the extended Runway 19 end.
This action would have limited
planned expansion of a company lo-



cated in the Glendale Airpark imme-
diately north of the airport. Since this
would have required land acquisition
for the airport and the company’s ex-
isting lot would have been reduced,
the company would have been in viola-
tion of zoning rules established by the
City of Glendale requiring that cov-
ered buildings comprise no more than
50 percent of the total parcel area. In
addition, primary City utilities such as
water, sanitary sewer, storm sewer,
and telecommunication lines are lo-
cated along Glendale Avenue. These
would require relocation. Land acqui-
sition and construction costs were es-
timated at nearly $20 million in 2000
for the relocation of Glendale Avenue
and land acquisition.

A second alternative for the north end
was the possibility of tunneling Glen-
dale Avenue under the RSA and OFA.
Similar to the relocation alternative
described above, this alternative
would have also required acquisition
of approximately 12 acres of property
in the business park to the north,
which would limit the expansion pos-
sibilities of the company currently
owning the land. The cost of this al-
ternative was estimated at $42 million
in 2000.

On the south end of the runway, two
options were considered for accommo-
dating the extension to the Runway 1
end and the longer RSA and OFA.
The first option considered construc-
tion of a pier into the New River
channel to accommodate the RSA.
This pier may have altered flows in
the New River channel to such a de-
gree that additional alteration to the
channel would have been necessary
and the bridge crossing Camelback
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Road would have to be reconstructed
to allow for the change in flow. This
alternative was estimated at nearly
$60 million.

The second alternative considered on
the south end was the extension of the
gabion to the south, further into the
New River Channel. The gabion on
the east side of the airport was de-
signed in 1998 to accommodate the
planned runway extension shown in
the 1998 master plan. This construc-
tion was considered by the Maricopa
County Flood Control District as the
maximum extension of the gabion
possible without affecting flows in the
New River Channel. Extending the
gabion would alter the flows in the
New River channel similar to the pier
concept above, necessitating the re-
construction of the Camelback Road
bridge. This alternative was esti-
mated at $47 million.

Providing full RSA beyond the runway
ends is impractical. The cost to alter
the surface road system, utility lines,
and/or the New River channel would
exceed the benefit provided. There-
fore, the remaining alternatives are
considered in accordance with FAA
guidance.

RSA Alternative B: Relocate,
Shift, or Realign the Runway

During the design process for the
runway extension project, considera-
tion was given to constructing a new
runway and taxiway system to meet
RSA and OFA standards and accom-
modate the proposed runway length of
7,150 feet in a northeast-southwest



manner. Impacts of this alternative
included the acquisition of 72 acres of
land to the north, realigning Glendale
Avenue, and construction of a new
Glendale Avenue bridge over the New
River to maintain roadway radius
standards. Changing the runway
orientation would create new flight
patterns that could have potentially
conflicted with Luke Air Force Base
operations. Noise exposure patterns
would have been altered, potentially
requiring an Environmental Impact
Statement (EIS), and the high-voltage
transmission lines to the immediate
west of the airport may have created
additional safety concerns.

As shown in Chapter Three - Facility
Requirements, the runway is aligned
in the ideal direction as determined by
the wind analysis. Relocating or rea-
ligning the runway is impractical due
to limited airport property available
and the physical constraints of Glen-
dale Avenue to the north and the river
to the south. Shifting the runway is
not practicable either as there is no
available land to add runway length at
the north or south end.

RSA Alternative C:
Decrease Runway Length

As presented in Chapter Three - Facil-
ity Requirements, a preferred runway
length to serve the current and future
critical aircraft is approximately 7,400
feet. This length would accommodate
100 percent of large business jet air-
craft (those under 60,000 pounds) at
60 percent useful load. The runway is
currently 7,150 feet long, allowing for
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the majority of these business jets to
operate at the airport, but with weight
restrictions. A reduction in runway
length would have negative impacts
on the capability of the runway to
serve the critical aircraft. Therefore,
no reduction in runway length can be
considered to meet RSA and OFA
standards. Advisory  Circular
150/5220-22A, Engineered Materials
Arresting Systems (EMAS) for Aircraft
Overruns, published in September
2005, further states: “The FAA does
not require an airport sponsor to re-
duce the length of a runway or declare
its length to be less than the actual
pavement length to meet runway safe-
ty area standards if there is an opera-
tional impact to the airport.”

RSA Alternative D:
Combination Method

The combination method provides the
flexibility to combine runway reloca-
tion, shifting, realignment, or reduc-
tion in order to provide the full RSA.
As discussed above, relocation, shift-
ing, realigning, or a significant run-
way length reduction are not practica-
ble.

RSA Alternative E:
Implement Declared Distances

Declared distances are the effective
runway distances that the airport op-
erator declares available for take-off
run, take-off distance, accelerate stop
distance, and landing distance re-
quirements. These are defined by the
FAA as:



Take-off run available (TORA) - The
length of the runway declared availa-
ble and suitable to accelerate from
break release to lift-off, plus safety
factors.

Take-off distance available (TODA) -
The TODA plus the length of any re-
maining runway or clearway beyond
the far end of the TORA available to
accelerate from break release past lift-
off to start of take-off climb, plus safe-
ty factors.

Accelerate-stop  distance available
(ASDA) - The length of the runway
plus stopway declared available and
suitable to accelerate from break re-
lease to take-off decision speed, and
then decelerate to a stop, plus safety
factors.

Landing distance available (LDA) -
The distance from the threshold to
complete the approach, touchdown,
and decelerate to a stop, plus safety
factors.

The TORA and TODA are equal to the
actual runway length as a clearway is
not provided at the airport. The
ASDA and the LDA are the primary
considerations in determining the
runway length available for use by
aircraft, as pilots must consider pro-
viding the full RSA and OFA in opera-
tional calculations. The ASDA and
LDA can be figured as the usable por-
tions of the runway length less the
distance required to maintain ade-
guate RSA and OFA beyond the ends
of the runway. By regulations, a full
1,000 feet of OFA and RSA must be
available at the far end of a departure
operation in the ASDA calculation.
For LDA calculations, 600 feet of RSA
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and OFA is required prior to the land-
ing threshold and 1,000 feet of RSA
and OFA is required beyond the far
end of the landing operation. Table
4A presents the declared distances at
Glendale Municipal Airport consider-
ing the existing site limitations and
runway markings. It should be noted
that these declared distances have not
been published by the FAA.

The previous master plan concluded
that declared distances should be used
to meet RSA and OFA standards at
the airport. While the runway has
been constructed assuming declared
distances, declared distances have not
been published for the airport. Fur-
thermore, the declared distances do
not currently provide for full com-
pliance with RSA standards. Since
the last master plan, the FAA has
changed the standard for RSA neces-
sary prior to landing to 600 feet in-
stead of the previous standard of 1,000
feet. Thus, declared distances for the
airport can be changed to reflect the
new standard and provide for full
safety area compliance.

Assuming this design standard
change, the LDA for Runway 1 would
increase to 5,750 feet. This calcula-
tion is determined by displacing the
Runway 1 landing threshold 400 feet
from the Runway 1 pavement end.
This distance, in combination with the
200 feet of RSA available behind the
runway end, provides the full 600 feet
of RSA necessary prior to the landing
threshold. As is currently the case,
the last 1,000 feet of the runway
would be declared for RSA and would
not be available as part of the landing
operation.



TABLE 4A
Declared Distances
Glendale Municipal Airport

Runway 1 | Runway 19
Declared Distances (Not Published)
ASDA 6,150’ 6,450’
LDA 5,450' 5,450'
TORA/TODA 7,150’ 7,150

Alt A: Provide Full RSA

Not Applicable

Alt B: Relocate, Realign, Shift Runway

Not Applicable

Alt C: Decrease Runway Length

Not Applicable

Alt D: Combination Method

Not Applicable

Alt E: Declared Distances with 600-foot displaced landing threshold

ASDA 6,150’ 6,350’

LDA 5,750’ 5,750’

TORA/TODA 7,150’ 7,150’
Alt F: Engineering Materials Arresting System (EMAS) *

ASDA 6,530 6,530’

LDA 6,365’ 6,365’

TORA/TODA 6,530’ 6,530’

TORA: Take-off run available

TODA: Take-off distance available
ASDA: Accelerate-stop distance available
LDA: Landing distance available

* Refined in Chapter Five to reflect
new EMAS product.

The LDA for Runway 19 is calculated
by providing the landing threshold 600
feet from the current pavement end.
The end of the runway would then be
declared 800 feet prior to the far
pavement end since the remaining 200
feet of RSA would be available beyond
the Runway 1 pavement end. Thus,
the LDA for Runway 19 would also be
5,750 feet.

An ASDA of 6,150 feet in length for
Runway 1 is calculated from the
pavement end to a departure point
that is 1,000 feet from the far pave-
ment end, as 1,000 feet of RSA is ne-
cessary on the far end of the runway.
This is the same as the declared dis-
tances in use today. The ASDA for
Runway 19 would be 6,350 feet. This
is 100 feet less than is currently avail-
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able due to fact that 100 feet of the
RSA behind Runway 1 extends over
the gabion.

When implementing declared dis-
tances under the most recent update
provided by the FAA, the airport
would gain 300 feet of operational
length for landing in both directions.
The ASDA for Runway 1 would re-
main the same at 6,150 feet, while for
Runway 19 the ASDA would be 100
feet shorter.

RSA Alternative F: Engineered
Materials Arresting System
(EMAS)

EMAS is an engineered compressible
concrete material that is located be-



yond the runway end with the purpose
of safely stopping an aircraft overrun.
EMAS functions similar to the sandy,
high-speed exits provided on highways
In mountainous terrain in order to
safely stop a runaway tractor trailer.
The FAA considers the installation of
EMAS as an acceptable substitute to
providing the full RSA. EMAS is de-
signed to stop an aircraft overrun by
exerting  predictable  deceleration
forces on the landing gear as the
EMAS material crushes. It is de-
signed to minimize the potential for
structural damage to the aircraft,
since such damage could result in in-
juries to passengers and/or affect the
predictability of deceleration forces.

Guidance for the design of an EMAS
bed is provided in FAA Order 5200.9,
Financial Feasibility and Equivalency
of Runway Safety Area Improvements
and Engineered Material Arresting
Systems. The length of the EMAS bed
is established by the maximum takeoff
weight of the largest aircraft to use
the airport. At Glendale Municipal
Airport, the design weight of the run-
way is 60,000 pounds single wheel
loading and 75,000 pounds dual wheel
loading.

For Glendale Municipal Airport the
EMAS bed length must be 400 feet
long and 100 feet wide. An additional
10 feet of paved surface is necessary to
the sides of the EMAS bed. The
EMAS bed begins at least 35 feet from
the runway pavement end, according
to the manufacturer. The EMAS bed
is considered an appropriate substi-
tute for meeting RSA standards on the
far runway end. It is not considered
as a substitute for aircraft under-
shoots; thus, 600 feet of RSA is still
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necessary prior to the landing thre-
shold.

The cost of installing EMAS at the
airport is estimated at approximately
$4 million per runway end. In Order
5200.9, approximately $11 million is
the maximum amount the FAA would
consider feasible for both ends of
Glendale Municipal Airport.

Installing EMAS at Glendale Munici-
pal Airport would provide greater op-
erational capacity for aircraft current-
ly using the airport by making availa-
ble much more runway for take-off
and landing calculations by pilots,
since the full 1,000 feet of RSA at the
far end of the takeoff or landing opera-
tion is not required. Table 4A
presents the declared distances that
can be achieved with an EMAS instal-
lation.

NOTE: This EMAS discussion is
based on manufacturer information
available at the time of original writ-
ing (October 2006). Since this time,
the manufacturer has developed a new
EMAS product that is better suited to
stopping business jets more rapidly. A
complete description of this product
and the impact to the airport is pre-
sented in Chapter Five. The EMAS
discussion presented here in Chapter
Four is for information and concept
purposes only and not for final runway
length calculations.

RSA Alternative Conclusion
Table 4B summarizes the RSA alter-

natives discussed above. This exami-
nation of the alternatives available to



meet RSA standards indicates that
two of the six methods available for
meeting RSA standards are available
for application to Glendale Municipal
Airport. Each of the alternatives

would require the implementation of
declared distances. The airport devel-
opment alternatives to follow will each
present a development option utilizing
these possible RSA alternatives.

TABLE 4B
Runway Safety Area Analysis
Glendale Municipal Airport

Runway 1-19

Provide full RSA

Not practicable (gabion and Glendale Avenue are
fixed)

Relocate, shift, or realign runway

Not practicable (property limitations)

Reduce runway length

Not practicable (runway already short of ideal
length)

Combination method of runway reduction, relo-
cation, or shifting

Not practicable

Declared distances

Can be implemented

EMAS

Can be implemented

Source: Coffman Associates analysis of FAA Order 5200.8 Runway Safety Area Program

AIRFIELD CAPACITY

As indicated previously in the airfield
capacity analysis in Chapter Three,
the airport may reach 84 percent of its
annual service volume (ASV) by the
end of the long term planning horizon.
FAA Order 5090.3C, Field Formula-
tion of the National Plan of Integrated
Airport Systems (NPIAS), indicates
that planning of improvements for air-
field capacity purposes should be con-
sidered when operations reach 60 per-
cent of the ASV. Should operations
occur as forecast, the airport is ex-
pected to exceed the FAA recommend-
ed planning threshold of 60 percent in
the intermediate planning horizon.
Therefore it is necessary to consider
capacity improvements to accommo-
date forecast demand.

Prior to addressing physical capacity
Improvements, a “no-action” alterna-

tive should be considered. Basically,
this involves maintaining the current
single runway configuration. As pre-
viously discussed, as the number of
operations Increase, increasing
amounts of delay to aircraft operations
can occur. Additionally, as the mix of
aircraft utilizing the airport changes
to include a greater percentage of
larger and faster business jets, delay
will increase as larger separation dis-
tances must be maintained.

As shown in Table 4C, the average
delay per aircraft operation in 2005
was estimated at nine seconds per air-
craft. Should no capacity improve-
ments be made, the average delay
would exceed one minute per aircraft
by the long term planning period. Ac-
cording to FAA Order 5090.3C, signifi-
cant delay is experienced when the
average delay per aircraft exceeds four
minutes.

4-15



TABLE 4C
Comparison of Capacity Improvements
Glendale Municipal Airport

Short ‘ Intermediate

Term Term
Annual Operations 136,718 160,000 185,000 234,000
Existing Airfield (No Action)
Annual Service Volume 299,000 284,000 281,000 278,000
Operations % of ASV 44.4% 56.3% 65.8% 84.2%
Annual Aircraft Delay (hours) 332 667 1,110 4,133
Average Delay per Aircraft (seconds) 9 15 22 64
Taxiway Improvements
Annual Service Volume 325,000 311,000 306,000 301,000
Operations % of ASV 40.8% 51.4% 60.5% 77.7%
Annual Aircraft Delay (hours) 310 640 1,048 2,028
Average Delay per Aircraft (seconds) 8 14 20 31
Add Parallel Runway
Annual Service Volume 455,000 437,000 434,000 429,000
Operations % of ASV 29.2% 36.6% 42.6% 54.5%
Annual Aircraft Delay (hours) 265 613 925 1,482
Average Delay per Aircraft (seconds) 7 14 18 23

Source: AC 150/5060-5, Airport Capacity and Delay

Taxiway Improvements

The addition or relocation of exit tax-
iways are one means of improving the
operational efficiency of the airfield.
Adequate runway exits and circulation
are essential to achieving optimal ca-
pacity potential for any runway sys-
tem. Since taxiway improvements are
generally far less expensive than run-
way improvements, it is important to
ensure maximum capabilities are be-
ing derived from the taxiway system
before making capacity improvements
through runway changes.

The ideal taxiway system would in-
clude a full-length parallel taxiway
with appropriately spaced exit tax-
iways. As previously presented, the
capacity and delay model from the
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FAA gives credit for those exit taxi-
ways located between 2,000 and 4,000
feet from the landing threshold and for
taxiways separated by at least 750
feet within this area.

Currently, Runway 1 offers two exit
taxiways, and Runway 19 offers only
one for calculation in the FAA model.
The FAA model was run considering
the maximum of four exit taxiways for
the calculation. Under this scenario,
overall capacity can immediately be
increased by eight percent, raising the
ASV to 325,000 annual operations.
This would mean that current opera-
tional levels would account for approx-
imately 41 percent of the ASV. By the
long term planning period, operations
would account for 77 percent of ASV.




Parallel Runway

The single most beneficial capacity
improvement is the construction of a
parallel runway for small aircraft (un-
der 12,500 pounds). Under ideal cir-
cumstances, a parallel runway can
provide nearly 35 percent more capaci-
ty to the runway system. As pre-
sented in Table 4C, a parallel runway
could increase overall airfield capacity
from 299,000 ASV to 455,000 ASV.
Long term delay could be reduced by
as much as 65 percent.

There are a number of factors that are
unique to Glendale Municipal Airport
that the FAA capacity model does not
consider. Military Alert Airspace A-
231 is situated to the immediate north
and west of the airport. Because of
this, the traffic pattern for both run-
ways would need to be located to the
south and east. Having traffic pat-
terns on the same side of the runway
with an inner and outer pattern is
very unusual for a two-runway sys-
tem. In fact, the full benefit of two
runways would not be realized primar-
ily due to spacing needs of aircraft in
the vicinity of the airport.

Another unique factor to Glendale
Municipal Airport is that there is cur-
rently no aviation-related develop-
ment on the east side of the airport.
Furthermore, with a parallel runway,
there would be limited development
area on the east side of the runway.
As a result, most aircraft destined for
the parallel runway would need to
cross the primary runway to access
the parallel runway. This would cause
significant aircraft movements across
the primary runway, which would fur-
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ther reduce the benefit of a parallel
runway and increase the potential for
runway incursions.

Exhibit 4D presents a possible
alignment for a parallel runway, mea-
suring 3,500 feet long by 75 feet wide.
The runway would be located 700 feet
to the east of the primary runway.
This distance is the minimum allowed
by the FAA for simultaneous visual
approaches to both runways. At this
distance, it is more evident that there
Is little space on the east side for facil-
ity development along the runway
flight line. The cost to construct the
east side runway and taxiways, in-
cluding lighting and visual glideslope
indicators, would be in excess of $8.53
million.  This includes more than
52,000 square yards of pavement.

Capacity Summary

Three options addressing airport ca-
pacity have been presented. The no-
action alternative is the least desira-
ble as operations are forecast to exceed
84 percent of the ASV by the long term
planning horizon. When operations
exceed 60 percent of the ASV, the FAA
indicates that planning should begin
for improvements.

Average delay is also addressed in the
three capacity options. The average
delay experienced by each aircraft
does not approach the four minute
level considered significant by the
FAA. In fact, current delay levels are
probably imperceptible by most pilots,
except at peak times. Even in the long
term, when capacity reaches 84 per-



cent of ASV, delay is only slightly
more than one minute.

Improvements to the taxiway system
can have positive benefits to capacity
levels at the airport. An optimized
taxiway system at Glendale Municipal
Airport can improve capacity by as
much as eight percent. Under this
condition, operations reach only 77
percent of ASV through the long term
planning period. Average delay in the
long term is only 31 seconds per air-
craft.

A parallel runway would potentially
increase overall airport capacity by
approximately 35 percent. There are a
number of constraints to the airport
realizing this benefit, particularly the
restricted airspace to the north and
west of the airport. The opportunity
for development of support services to
accommodate users of the parallel
runway is severely limited by the
proximity of the New River and the
steeply sloping terrain in the north-
east portion of the airport.

One additional consideration for the
east side of the current runway is a
determination of what is the highest
and best use for the land. The capaci-
ty of a single runway can accommo-
date the projected long term activity
levels of this master plan. Delay is
estimated at less than one minute per
operation. The previous master plan
did not include the construction of a
parallel runway located on the east
side of the existing runway system,
even though very similar capacity cal-
culations were reached. The recom-
mended master plan concept did not
ultimately include a parallel runway
for the reasons which follow:
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o Even though the airport was
projected to exceed 60 percent of
capacity, average delay was an-
ticipated to be less than one
minute per operation and consi-
derably below levels considered
to be significant;

o An overall decline in local oper-
ations at the airport at the time;

o The adequacy of other airports
to provide training runways in
the region;

J The unique economic develop-

ment opportunities provided by
the availability of east side in-
dustrial/commercial develop-
ment with airfield access pro-
vided a higher and better use
for airport property;

o The City of Glendale policy
which prevents active market-
ing by the airport to attract
large flight school operators to
the airport;

o Potential airspace conflicts with
Luke Air Force Base which
would require most of the air
traffic pattern activity to be lo-
cated to the east of the airport
for both runways, thus limiting
the capacity benefit of a parallel
runway;

o Lack of availability of east side
land for revenue enhancement
once a parallel runway is in
place, thus adding to overall
airport maintenance costs with-
out providing new revenue
streams to support those costs.

The Temporary Use Restriction on the
land east of Runway 1-19 should be
considered in facility planning. This
use restriction requires that much of
the land east of Runway 1-19 be re-
served for a potential parallel runway.
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The use restriction also requires that
the need for a parallel runway be
reassessed sometime between 2010
and 2012. Thus, the only permanent
development that can currently be
considered for that portion of the air-
port with the use restriction is a paral-
lel runway.

AIRSIDE DEVELOPMENT
ALTERNATIVES

The alternatives presented consider
the previous discussion of meeting
airport design standards, particularly
as they relate to the RSA, OFZ, OFA,
and RPZ. The possible alternatives
are limitless, but the four airside al-
ternatives presented are believed to be
the alternatives that best consider all
factors specific to the airport, while
being financially reasonable and with-
in FAA standards. The recommended
development plan, which will be pre-
sented in Chapter Five, may be one of
these alternatives as presented, or it
may be a combination of critical ele-
ments from each alternative.

AIRSIDE ALTERNATIVE 1A

Airside Alternative 1A applies de-
clared distances to meet design stan-
dards on the airfield. As previously
presented, the airport does not fully
meet design standards for the RSA,
OFA, RPZ, and OFZ. The top portion
of Exhibit 4E presents Airside Alter-
native 1A.
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To the southeast of the Runway 1 end,
all but the last 100 feet of RSA is lo-
cated within the limits of the gabion.
To provide for the full safety area on
the Runway 1 end, declared distances
are utilized. Implementing declared
distances would relocate the departure
threshold for Runway 19, 100 feet to
the north of the current departure
threshold. To reflect this change, the
runway end lighting would have to be
changed.

The location of the perimeter service
road traverses the RSA southeast of
the Runway 1 end. Due to the location
of the gabion, the service road cannot
be relocated outside the RSA. Thus,
this alternative considers closing the
service road at those points where it
crosses the RSA. Access to the east
side of the airport would then only be
available around the north end.

A small portion of the northeast RSA
extends beyond airport property. This
property was acquired by the airport
in 2008 through fee-simple acquisi-
tion. To meet RSA, OFA, and OFZ
standards, this area would then need
to be cleared, graded, and drained to
FAA specifications, a project expected
to be completed in 2008.

This alternative addresses the options
available for meeting OFA standards.
To the northeast, the OFA was pene-
trated by the perimeter fence. As the
structures are removed from the re-
cently acquired property, the perime-
ter fence will be relocated outside of



the OFA. The blast fence serving Tax-
iway A is also an OFA penetration and
is planned to be removed in this alter-
native.

To the southeast, the OFA is pene-
trated by the perimeter fence again.
The southeast perimeter fence serves
to keep wildlife off the active runway
and to provide airport security. For
these reasons, a fence securing this
portion of the airport needs to remain
in place. Simply removing the fence in
this portion of the airfield is not consi-
dered. Relocating the fence outside
the OFA would place the fence in the
New River channel. This would be
unacceptable as the fence may get
washed out during heavy flows. Con-
struction of a new gabion approx-
imately 400 feet east of the existing
one to accommodate a new fence is al-
so unacceptable, as the location of the
existing gabion represents the maxi-
mum distance from the runway that
the Maricopa County Flood Control
District would allow. Thus, the only
option available for mitigating the
OFA penetration in this location is to
obtain a Modification to Standards
from the FAA.

FAA Order 5300.1F, Modifications to
Agency Airport Design, Construction,
and Equipment Standards, provides
guidance on the subject. As quoted
from the Order, “Modification to stan-
dards” means any change to FAA
standards, other than dimensional
standards for runway safety area, ap-
plicable to an airport design, construc-
tion, or equipment procurement
project that results in lower costs,
greater efficiency, or is necessary to
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accommodate an unusual local condi-
tion on a specific project, when
adopted on a case-by-case basis.” The
Order continues on to say, “Modifica-
tion to Standards are not issues for
nonstandard runway safety areas.”

A Modification to Standards is formal
acceptance by the FAA that the air-
port does not fully meet design stan-
dards. A Modification to Standards
will only be issued for design stan-
dards when justified by an unusual
local condition and if the design will
provide an acceptable level of safety.

The OFZ is a 400-foot-wide area cen-
tered on the runway and extending
200 feet beyond the runway ends. On-
ly those objects necessary for naviga-
tion, such as runway edge lighting and
approach lights, can be in this area,
and only then if they are on a frangi-
ble base. The OFZ beyond the Run-
way 19 end is penetrated by Glendale
Avenue, the blast deflection fence and
the perimeter service road.

Since the OFZ extends 200 feet beyond
the runway pavement end even when
declared distances are utilized, the on-
ly method available to bring the OFZ
onto airport property is to physically
shorten the runway. Consideration
was given to shortening Runway 19 by
200 feet in order to provide for the
OFZ and to leave the runway end
blast fence in place. Under this scena-
rio, the effectiveness of the blast fence
is significantly reduced. Thus, further
consideration was given to re-moving
the blast fence all together and remov-
ing only 100 feet of pavement as pre-
sented on the top half of Exhibit 4E.
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Some additional property acquisition
Is recommended. Approximately 30
acres encompassing the Runway 19
RPZ is recommended for fee-simple
acquisition. Approximately 11 acres of
the RPZ serving Runway 1 is off air-
port property. All but one acre is in
the flood control district. If feasible,
the airport should acquire the full 11
acres, but the likelihood of an incom-
patible land use developing in the riv-
er channel is remote. Thus, this ac-
quisition should be a low priority.
While fee-simple acquisition ensures
that no incompatible development will
occur in the RPZ, the Clear Zone Over-
lay district, as provided by Section
6.102 of the City of Glendale Zoning
Ordinance Code, ensures that the RPZ
to each runway end and the parallel
runway must be kept clear of incom-
patible development as defined by the
FAA.

There are 6.1 acres of undeveloped
land on the southeast corner of Glen-
dale Avenue and Glen Harbor Boule-
vard. This is recommended for acqui-
sition as it is located on the flight line
and would allow for further landside
development.

This alternative implements Option 4
from the runway/taxiway separation
discussion presented previously in this
chapter. Option 4 relocates the tax-
iway to a distance of 300 feet from the
runway in order to meet separation
standards for an aircraft with a
wingspan in airplane design group
(ADG) Il. In order to meet standard
for the separation between the ter-
minal area taxilane and an object
(buildings), the taxilane is designated
for use by aircraft in ADG 1.
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Finally, two entrance/exit taxiways
are added to the airfield. As previous
analysis indicated, the addition of en-
trance/exit taxiways can increase
overall airfield capacity by as much as
eight percent.

Airside Alternative 1A shows how de-
clared distances would then be applied
to the new runway/taxiway configura-
tion. The total runway length would
be reduced from 7,150 feet to 7,050
feet. This is represented by the TORA
and TODA. The landing distance
available (LDA) would increase from
the current 5,450 feet to 5,750 feet for
landings to both runway ends.

The accelerate-stop distance available
(ASDA) for Runway 1 is 6,150 feet and
for Runway 19, 6,250 feet would be
available. For Runway 1, this is the
same as the current declared dis-
tances. For Runway 19, this is a re-
duction of 200 feet in ASDA. The 200-
foot reduction is accounted for by the
loss of 100 feet on the south, due to
the gabion location, and 100 feet on
the north, due to bringing the OFZ
onto airport property.

When considering the operational im-
pact of declared distances, considera-
tion was given to the requirements of
a variety of business jets that current-
ly utilize the airport. Based on opera-
tions manuals specific to each aircraft
type, runway lengths for the ASDA
and LDA were determined. The run-
way length requirements represent
operations in maximum performance
conditions. The aircraft are assumed
to be at their maximum take-off and
landing weight, the temperature is as-
sumed to be 108 degrees, and



the runway is assumed to be contami-
nated, which means the runway has at
least 1/10 inch of rain on it.

Table 4D presents the runway length
requirements for a variety of business
jets which currently utilize the air-
port. As can be seen, on hot days and
fully loaded, several aircraft require

more runway length for takeoff than is
available. Conversely, all of the rep-
resentative aircraft, except the Cessna
Citation X, are able to land at the air-
port on a contaminated runway at
maximum landing weight. This table
reveals that most large business jets
when operating at the airport on the
hottest days will be weight restricted.

TABLE 4D
Runway Length Requirements (Max. Take-off/Landing Weights)
Glendale Municipal Airport
Runway Length Required for (feet):

Aircraft Type
Beechjet 400 5,500 4,600
Challenger CL600 8,200 4,300
Cessna 550 Bravo 5,200 5,000
Cessna 650 5,000 5,000
Cessna Citation X 8,100 6,000
Gulfstream 1V 7,500 5,000
Gulfstream V 8,600 4,300
Hawker 800 7,100 3,700
Falcon 900EX 7,400 3,700
Falcon 2000EX 7,600 4,100
Embraer Legacy 7,900 4,200
Lear 45 6,300 4,200
Lear 60 7,700 5,300
Source: Aircraft Operating Manuals

Instrument approach procedures are a
series of predetermined maneuvers for
landing by properly equipped aircraft.
Although instrument procedures may
be utilized in visual flight conditions,
they are optimally followed when
weather conditions are less than visu-
al flight rule (VFR) conditions. VFR
conditions are minimally defined as
three-mile visibility and 1,000-foot
cloud ceilings.

Currently, there is a Global Position-
ing System (GPS)/RNAV instrument
approach to Runway 19. Although it
IS understood that this approach is
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rarely used in sub-visual weather con-
ditions, this approach should be main-
tained. Many corporate flight de-
partments and charter and fractional
businesses will restrict flights to those
airports with instrument approaches.
GPS technology will ultimately allow
for this existing approach to provide
vertical descent guidance in addition
to the existing course guidance. No
change to the airfield markings or de-
sign standards is required as long as
any instrument approach provides
greater than %-mile visibility mini-
mums. An approach from the south is
also included in facility planning.



The recent publication of Change 9 to
AC 150/5300-13, Airport Design, in-
cluded a departure surface. The de-
parture surface is represented by a
trapezoidal shape that slopes up and
away from the runway pavement end
at a 40:1 ratio. The purpose of the de-
parture slope is to provide an added
measure of safety for departing air-
craft. The departure surface is ap-
plied to those airports with instru-
ment approach or departure proce-
dures.

The departure surface begins at the
end of the usable pavement, is 1,000
feet wide, and extends 10,200 feet to
an ultimate width of 6,466 feet. The
blast deflection fence on the north end
of Runway 19 is a penetration to this
surface. There are three recommend-
ed methods to mitigate penetrations to
the departure surface:

1. The object is removed or lowered;

2. The Takeoff Distance Available
(TODA) is decreased (i.e., pilots
are instructed to lift-off prior to
the runway end in order to avoid
the obstruction); and

3. Instrument departure minimums
are raised.

Existing obstacles of 35 feet or less
would not require the above mitiga-
tion methods; instead, new departure
procedures may be introduced or exist-
ing departure procedures may be al-
tered. Existing penetrations of great-
er than 35 feet require either object
removal (i.e., remove a portion of the
hil) or TODA reduction (i.e.,
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shorten the runway) to within the 35-
foot threshold. Airport Development
Alternative 1 does not consider the
removal of the blast deflection fence,
but departure procedures may be al-
tered to provide clearance.

AIRSIDE ALTERNATIVE 1B

Airside Alternative 1B is presented on
the bottom half of Exhibit 4E. This
alternative differs from Airfield Alter-
native 1A in that it considers the ap-
proval of a Modification to Standards
for the north end OFZ in addition to a
Modification to Standards to the OFA
for the southeast perimeter fence. As
depicted, the OFZ Modification to
Standards would allow the north pe-
rimeter service road, Glendale Ave-
nue, and the runway end blast fence to
remain in place.

The implementation of declared dis-
tances for this alternative would be
slightly different than for Airside Al-
ternative 1A. The overall runway
length would be increased from 7,050
feet to 7,150 feet. The ASDA for Run-
way 1 would remain the same at 6,150
feet. The ASDA for Runway 19 would
be increased by 100 feet to 6,350 feet.
The LDA for both runways would re-
main at 5,750 feet.

All other considerations from Airside
Alternative 1A apply to this alterna-
tive including the relocation of the tax-
iway to 300 feet from the runway, clo-
sure or modification of the southeast
service road, and protection of the
RPZs.



AIRSIDE ALTERNATIVE 2

The primary feature of Airside Alter-
native 2 is the use of an Engineered
Materials Arresting System (EMAS) to
meet FAA airport safety area design
standards. This alternative is pre-
sented on Exhibit 4F.

The use of EMAS is considered by the
FAA to be equivalent to full RSA
standards. Since EMAS is most effec-
tive for departure operations, the FAA
requires that the landing threshold be
displaced 600 feet, as measured from
the back of the EMAS bed, to provide
an adequate RSA prior to the landing
threshold. Guidance for the design of
an EMAS bed is provided in FAA Or-
der 5200.9, Financial Feasibility and
Equivalency of Runway Safety Area
Improvements and Engineered Ma-
terial Arresting Systems. The length
of the EMAS bed is established by the
maximum takeoff weight of the EMAS
critical aircraft to use the airport.

At Glendale Municipal Airport, busi-
ness jets in ARC C-1 and C-II
represent the critical aircraft. For the
design of the EMAS bed, the critical
aircraft would be the Lear 35. The
Lear 35 has a maximum takeoff
weight of 17,000 pounds as compared
to heavier business jets such as the
Gulfstream IV with a maximum ta-
keoff weight of 73,000 pounds. An
EMAS bed length of 250 feet could ac-
commodate the Gulfstream IV because
the weight of the aircraft would allow
rapid sinking into the EMAS. The
Lear 35, on the other hand, actually
requires an EMAS bed of 400 feet be-
cause the lighter weight of the aircraft
requires a greater distance to sink into
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the EMAS. NOTE: A new EMAS
product that allows lighter aircraft
stop more quickly is now available. A
discussion of the benefits of this prod-
uct is presented in Chapter Five. The
EMAS alternatives presented in
Chapter Four are for information pur-
poses only. The dimensions of EMAS
and the subsequent available runway
lengths are revised on Chapter Five.

For Glendale Municipal Airport, the
EMAS bed length must be 400 feet
long and 100 feet wide. An additional
10 feet of paved surface is necessary to
the sides of the EMAS bed. The
EMAS bed begins 35 feet from the
runway pavement end to provide for
blast protection from jet aircraft. The
EMAS bed behind Runway 19 would
require the removal of approximately
385 feet of runway pavement. The
Runway 1 EMAS bed would require
the removal of 235 feet of pavement.

As a result of the removal of 385 feet
of pavement, the north end OFZ would
be pulled back onto airport property.
Thus, no Modification to Standard
would be necessary for the OFZ. The
width of the OFZ would be provided
with the acquisition of the property to
the northeast. The south end OFZ
would meet FAA design standard with
the closure of the perimeter service
road. This service road closure would
also provide for RSA standards.

Utilizing EMAS to meet RSA stan-
dards provides for the possibility of
significant improvements in landing
distance available (LDA). Currently,
5,450 feet of runway is available for
LDA calculations in either direction.
With EMAS, the LDA for landing op-
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erations in both directions is 6,365
feet. The ASDA in both directions
would also increase. Runway 1 ASDA
would increase from 6,150 feet to
6,530 feet, and Runway 19 would in-
crease from 6,450 feet to 6,530 feet.

The cost of installing EMAS at the
airport is estimated at approximately
$8 million. In FAA Order 5200.9, ap-
proximately $11 million is the maxi-
mum amount the FAA would consider
feasible for both ends of Glendale Mu-
nicipal Airport.

This alternative utilizes Option 1 for
meeting runway/taxiway separation
standards. Option 1 previously dem-
onstrated that when two aircraft, both
with a 79-foot wingspan, the widest
wingspan for ADG Il aircraft, are on
the runway and parallel taxiway at
the same time, there is adequate
clearance. The wings of the aircraft
are 173.5 feet from each other and the
aircraft on the parallel taxiway is 13
feet from the RSA and OFZ. Thus, a
Modification to Standards would allow
the runway, taxiway, and terminal
area taxilane to remain in their cur-
rent location.

This alternative would meet OFA
standards in the same manner as Air-
side Alternative 1A. On the Runway
19 end, the property acquisition and
fence relocation will provide for OFA
compliance. The perimeter fence on
the south end cannot be relocated;
thus, a Modification to Standards to
the OFA should be sought. The blast
deflection fence around the hold apron
serving the northwest end of Taxiway
A creates an obstruction to the OFA.
This fence would need to be removed,
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relocated, or included in the Modifica-
tion to Standards. In addition, the
OFA Modification to Standards would
need to include a very small portion of
the northwest OFA, which may cross
airport property onto Glendale Ave-
nue.

Each alternative considers an instru-
ment approach to Runways 1 and 19
and fee-simple acquisition of the prop-
erty in the associated RPZs. On the
north, this is approximately 25 acres
in the Glendale Airpark. On the
south, this is approximately 11 acres,
most of which is in the New River
channel.

While fee-simple acquisition ensures
that no incompatible development will
occur in the RPZ, the Clear Zone Over-
lay district, as provided by Section
6.102 of the City of Glendale Zoning
Code, ensures that the RPZ to each
runway end and those serving a po-
tential parallel runway must be kept
clear of incompatible development as
defined by the FAA.

There are 6.1 acres of undeveloped
land on the southeast corner of Glen-
dale Avenue and Glen Harbor Boule-
vard. This is recommended for acqui-
sition as it is located on the flight line
and would allow for further landside
development.

Finally, two entrance/exit taxiways
are added to the airfield. As previous
analysis indicated, the addition of en-
trance/exit taxiways can increase
overall airfield capacity by as much as
eight percent. High speed exit tax-
iways are considered in order to pro-
vide for additional efficiency.



AIRSIDE ALTERNATIVE 3

Airside Alternative 3 considers the in-
stallation of an EMAS bed only on the
north end of the runway in order to
reduce development costs when com-
pared with Airside Alternative 2. This
alternative presents a compromise be-
tween a full EMAS installation and no
EMAS. This alternative is presented
on Exhibit 4G.

There are two primary benefits to lo-
cating the single EMAS bed to the
north. First, this is the runway end
with the least available RSA current-
ly. Secondly, engineering may be eas-
ler than on the south end where the
gabion is located. An additional bene-
fit to the north EMAS bed is that the
majority of operations are to the north
utilizing Runway 1. This means that
a higher percentage of operations
would benefit from the increases in
operational length provided by the
EMAS bed.

As discussed in detail in Airside Al-
ternative 2, EMAS meets the equiva-
lency of full RSA standards on the far
end of the runway where aircraft are
landing or departing. Since EMAS is
most effective for departure opera-
tions, the FAA requires that the land-
ing threshold be displaced 600 feet, as
measured from the back of the EMAS
bed, to provide an adequate RSA prior
to the landing threshold. For Glendale
Municipal Airport, the EMAS bed
length must be 400 feet long and 100
feet wide. An additional 10 feet of
paved surface is necessary to the sides
of the EMAS bed. The EMAS bed be-
gins 35 feet from the runway pave-
ment end to provide for blast protec-
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tion from jet aircraft. This alternative
considers an EMAS bed behind Run-
way 19 which would require the re-
moval of approximately 385 feet of
runway pavement.

The removal of 385 feet of runway
pavement on the north end would
have the added benefit of pulling the
OFZ onto airport property, thus meet-
ing OFZ standards. Meeting OFZ
standards for the south end would re-
quire closure or modification of the pe-
rimeter service road.

As previously discussed, if the runway
end blast fence were to remain in
place in this alternative, it would be
435 feet from the runway end. Since
the effectiveness of the fence would be
greatly reduced, consideration could
be given to removing or relocating the
blast fence.

Declared distances would continue to
be implemented. The ASDA for Run-
way 1 would be 6,630 feet and the
ASDA for Runway 19 would be 5,965
feet. The LDA for Runway 1 would be
6,765 feet and the LDA for Runway 19
would be 5,830 feet.

This alternative considers meeting
runway/taxiway standards by obtain-
ing approval for a Modification to
Standards from the FAA. This is Op-
tion 1 as previously presented on Ex-
hibit 4C. It was shown that adequate
separation can be maintained even
when the largest critical airplanes ca-
pable of operating at the airport are on
the runway and parallel taxiway at
the same time. A formal Modification
to Standards may replace the current
operational procedures currently in
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place which limit concurrent opera-
tions on the runway and taxiway by
certain aircraft types.

The northeast OFA standards have
been met through acquisition of the
adjacent northeast property and relo-
cation of the perimeter fence in the
area. The perimeter fence on the
southeast cannot be relocated due to
the presence of the New River channel
gabion; thus, a Modification to Stan-
dards would need to be sought. The
blast deflection fence on the hold
apron on the north end of Taxiway A
would need to be removed or included
in the Modification to Standards. In
addition, a small portion of the OFA to
the northwest extends beyond airport
property and should be included in the
Modification to Standards.

It is recommended by the FAA that
the airport have control of the land
encompassing the RPZs. To accom-
plish this, approximately 25 acres to
the north is recommended for fee-
simple purchase. Approximately 11
acres of the south RPZ extends beyond
airport property and is similarly rec-
ommended for fee-simple acquisition.

Although fee-simple acquisition of the
area encompassing the RPZs is sug-
gested, other methods of obtaining
positive control of the RPZs is avail-
able and has been effectively imple-
mented by the City of Glendale in the
past. The current Clear Zone Overlay
district has effectively prevented de-
velopment in the RPZs. This land use
control may be adequate in moving
forward.

The undeveloped land on the south-
west corner of Glendale Avenue and
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Glen Harbor Boulevard is recom-
mended for acquisition. This property
is located on the northwest flight line
and could be made available for fur-
ther landside development. This
property is also at the entrance to the
airport and could be improved to en-
hance the appearance of the airport.

As with other alternatives, the south-
east perimeter service road is depicted
as being closed in order to meet FAA
standards for the RSA. Since the ga-
bion is fixed in its location, it is un-
likely that the service road could be
relocated outside the RSA. One addi-
tional option for consideration may be
to require vehicles traversing this por-
tion of the service road to be in contact
with the tower to receive clearance to
proceed. Under this option, the road
would have to be closed when the
tower is closed. Any option other than
road closure would require negotiation
with, and approval from, the FAA.

Finally, two entrance/exit taxiways
are added to the airfield. The addition
of these taxiways could increase over-
all airfield capacity by as much as
eight percent. As presented, these
taxiways are angled in order to pro-
vide a high-speed exit function, fur-
ther improving capacity.

AIRSIDE ALTERNATIVE 4A

Airside Alternative 4A, as presented
on the top half of Exhibit 4H, consid-
ers the option of locating a single
EMAS bed on the south end of the
runway behind Runway 1 while limit-
ing the need for Modification to Stan-
dard to the north. The south location



for an EMAS bed provides the benefit
of increasing operational length in the
predominant operational direction to
the south. It should be noted that en-
gineering of a south EMAS bed may be
complicated by the proximity of the
gabion, but this is not considered a
fatal flaw to this location.

Construction of the south EMAS bed
would require the removal of approx-
imately 235 feet of runway pavement.
This will provide for a 35-foot lead-in
and a 400-foot-long EMAS bed. De-
clared distances would then be imple-
mented, as in previous alternatives, in
order to provide adequate safety area
beyond the declared runway ends.

The ASDA for Runway 1 would be
5,915 feet. The ASDA for Runway 19
would be 6,815 feet. The LDA for
Runway 1 would be 5,750 feet and the
LDA for Runway 19 would be 6,315
feet. The application of these declared
distances provide significant benefits
for operations to the south.

This alternative implements Option 4
from the runway/taxiway separation
discussion presented previously on
Exhibit 4C. Option 4 relocates the
taxiway to a distance of 300 feet from
the runway in order to meet separa-
tion standards for an aircraft with a
wingspan in airplane design group
(ADG) Il. In order to meet standard
for the separation between the ter-
minal area taxilane and an object
(buildings), the taxilane is designated
for use by aircraft in ADG 1.

Solutions to meeting design standards
on the north end of the runway are the
same as those presented on Airside
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Alternative 1A. The OFZ beyond the
Runway 19 end is penetrated by Glen-
dale Avenue, the blast deflection
fence, the perimeter service road, and
It extends onto private property north-
east of the airport. The only method
available for meeting the OFZ stan-
dard is to bring the OFZ onto airport
property by removing 100 feet of run-
way length. This would also allow the
removal of the runway end blast def-
lection fence, as it would no longer be
as effective since it would be over 200
feet from the runway end.

Other airfield issues are addressed
similarly to other alternatives. As
previously discussed, fee-simple acqui-
sition of the RPZs is suggested, but
other methods of obtaining positive
control of the RPZs are available and
have been effectively implemented by
the City of Glendale in the past. The
undeveloped land on the southeast
corner of Glendale Avenue and Glen
Harbor Boulevard is recommended for
acquisition.

As with other alternatives, the peri-
meter service road southeast of the
runway is depicted as being closed or
modified in order to meet FAA stan-
dards for the RSA. Since the gabion is
fixed in its location, it is unlikely that
the service road could be relocated
outside the RSA. One option other
than closure may be to require ve-
hicles traversing this portion of the
service road to be in contact with the
tower to receive clearance to proceed.
Under this option, the road would
have to be closed when the tower is
closed. Any option other than road
closure would require negotiation
with, and approval from, the FAA.
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Finally, two entrance/exit taxiways
are added to the airfield. The addition
of these taxiways could increase over-
all airfield capacity by as much as
eight percent. As presented, these
taxiways are angled in order to pro-
vide a high-speed exit function, fur-
ther improving capacity.

AIRSIDE ALTERNATIVE 4B

Airside Alternative 4B, as presented
on the bottom half of Exhibit 4H, also
depicts a south end EMAS installation
but would also require a Modification
to Standards from the FAA for the
OFZ on the north end of the runway.
Currently, the blast fence, Glendale
Avenue, and the perimeter service
road are obstructions to the OFZ.
Without an FAA approved Modifica-
tion to Standards, the runway would
need to be shortened by at least 100
feet and the blast fence would need to
be removed. To keep the blast fence in
place at the end of the runway, the
runway would need to be shortened by
a total of 200 feet, thus further reduc-
ing the effectiveness of the fence. Re-
ducing the runway by 100 feet and
removing the blast fence will bring the
OFZ onto airport property.

Airside Alternative 4B shows how de-
clared distances would then be applied
to the runway/taxiway configuration.
The total runway length would be
6,915 feet, as 235 feet of pavement is
removed from the south end to ac-
commodate the EMAS bed. The ASDA
for Runway 1 would 5,915 feet and the
ASDA for Runway 19 would be 6,915
feet. The LDA for Runway 1 would be
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5,750 feet and the LDA for Runway 19
would be 6,315 feet.

Airside Alternative 4B uses Option 1
from the runway/taxiway separation
discussion presented previously on
Exhibit 4C. With this, the run-
way/taxiway separation is allowed to
remain nonstandard through a Modifi-
cation to Standards from the FAA.

Remaining airfield issues are ad-
dressed similarly to other alternatives.
Fee-simple acquisition of the RPZs is
suggested, but other methods of ob-
taining positive control of the RPZs
are available and have been effectively
implemented by the City of Glendale
in the past. The undeveloped land on
the southeast corner of Glendale Ave-
nue and Glen Harbor Boulevard is
recommended for acquisition, as it is
along the runway flight line. The pe-
rimeter service road southeast of the
runway is depicted as being closed or
modified in order to meet FAA stan-
dards for the RSA.

Finally, two entrance/exit taxiways
are added to the airfield. The addition
of these taxiways could increase over-
all airfield capacity by as much as
eight percent. As presented, these
taxiways are angled in order to pro-
vide a high-speed exit function, fur-
ther improving capacity.

AIRSIDE SUMMARY

The previous master plan provided for
expansion of the airport to meet the
growing demand by larger and faster
business jet aircraft. At that time, the



airport was classified as an ARC B-I1
airport based on the critical aircraft
family performing at least 500 annual
operations. Since the completion of
the airport improvements in 2003, the
critical aircraft family utilizing the
airport has transitioned to ARC C-II.
With this transition come significant
changes in FAA design criteria.

The previous master plan forecasted
this transition to ARC C-Il and rec-
ommended expansion of the airport to
meet the ARC C-Il standards to the
extent practicable at the time.

The airside alternatives present six
different options for meeting FAA de-
fined design criteria as they apply to
Glendale Municipal Airport. All al-
ternatives necessarily utilize declared
distances in order to provide for ade-
guate safety areas surrounding the
runway. Exhibit 4J presents a sum-
mary of the declared distances asso-
ciated with each alternative. The ne-
cessary Modification to Standards for
each alternative is also presented.

NOTE: The preceding EMAS discus-
sion was based on the best information
available at the time of writing (Octo-
ber 2006). Since that time, the manu-
facturer has developed an EMAS ma-
terial more suited to business jets ra-
ther than commercial type aircraft. In
Chapter Five, a discussion of this new
EMAS and the potential application to
Glendale Municipal Airport is pre-
sented in detail. In an effort to main-
tain the continuity of the evolution of
the recommended concept for Glen-
dale, it was decided to maintain the
EMAS alternatives in this chapter.
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LANDSIDE
PLANNING ISSUES

Landside planning issues, summa-
rized on Exhibit 4B, will focus on fa-
cility locating strategies following a
philosophy of separating activity le-
vels. The number of structures and
the storage capacity potentially avail-
able is not limitless. Without the ac-
quisition of property, development is
constrained by the airport boundary.
Potential landside alternatives will be
developed that will consider both the
existing restriction on constructing
permanent structures on eastside
property and the possibility of that
area becoming available for aviation-
related development.

The orderly development of the airport
terminal area (those areas parallel to
the runway and along the flight line)
can be the most critical, and probably
the most difficult development to con-
trol on the airport. A development
approach of “taking the path of least
resistance” can have a significant ef-
fect on the long term viability of an
airport. Allowing development with-
out regard to a functional plan can re-
sult in a haphazard array of buildings
and small ramp areas, which will
eventually preclude the most efficient
use of the valuable space along the
flight line.

Activity in the terminal area should be
divided into three categories at an air-
port. 1) The high-activity area should
be planned and developed as the area
providing aviation services on the air-
port. An example of the high-activity
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area is the aircraft parking apron,
which provides outside storage and
circulation of aircraft. In addition,
large conventional hangars housing
FBOs, other airport businesses, or for
aircraft storage would be considered
high-activity uses. A conventional
hangar structure in the high-activity
area should be a minimum of 6,400
square feet (80 feet by 80 feet). If
space is available, it is more common
to plan these hangars for up to 200
feet by 200 feet. The best location for
high-activity areas is along the flight
line near midfield, for ease of access to
all areas of the airfield.

2) The medium-activity category de-
fines the next level of airport use and
primarily includes corporate aircraft
operators that may desire their own
executive or conventional hangar sto-
rage on the airport. A hangar in the
medium-activity use area should be at
least 50 feet by 50 feet, or a minimum
of 2,500 square feet. The best location
for medium-activity use is off the im-
mediate flight line, but still with ready
access to the runway/taxiway system.
Typically these areas will be adjacent
to the high-activity areas. Parking
and utilities such as water and sewer
should also be provided in this area.

3) The low-activity use category de-
fines the area for storage of smaller
single and twin-engine aircraft. Low-
activity users are personal or small
business aircraft owners who prefer
individual space in T-hangars or small
executive hangars. Low-activity areas
should be located in less-conspicuous
areas, or to the ends of the flight line.
This use category will require electric-
ity, but may not require water or sew-
er utilities.
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In addition to the functional compati-
bility of the terminal area, the pro-
posed development concept should
provide a first-class appearance for
Glendale Municipal Airport. Consid-
eration to aesthetics should be given
high priority in all public areas, as the
airport can many times serve as the
first impression a visitor may have of
the community.

The existing terminal area at Glen-
dale Municipal Airport has, for the
most part, followed the separation of
activity levels philosophy. The ter-
minal building faces a large central
ramp area. To the side of the terminal
building are conventional buildings
housing airport FBOs and other air-
port businesses. On the north end is a
complex of connected box hangars and
on the south is a complex of T-hangars
and shade hangars. The box hangar
development farthest south is appro-
priately separated from other areas.

Ideally, terminal area facilities at gen-
eral aviation airports should follow a
linear configuration parallel to the
primary runway. The linear configu-
ration allows for maximizing available
space, while providing ease of access
to terminal facilities from the airfield.
Each landside alternative will address
development issues, such as the sepa-
ration of activity levels and efficiency
of layout.

When identifying potential develop-
ment locations, consideration will be
given to creating facility layout mix
that accommodates all airport users.
Layout mix considers the intended use
of a potential facility, thus expounding
upon the “separation of activity levels”
philosophy. Consideration is given to



recreational users, small business air-
craft owners, corporate aviation needs,
and airport business operators. Thus
aircraft storage types from tie-downs
to privately developed corporate avia-
tion parcels will be considered.

Potential locations for a replacement
airport traffic control tower (ATCT)
will be identified in conjunction with
proposed landside alternatives. Care
has been given in development of the
landside alternatives to meet both
mandatory and non-mandatory ATCT
siting requirements as provided in
FAA Order 6480.4, Airport Traffic
Control Tower Siting Criteria. As new
structures are planned, exterior noise
should be maintained at a minimum;
thus, all proposed development loca-
tions are set some distance from the
ATCT location. All proposed structure
locations assume that line-of-sight
from the ATCT will not be impeded by
the height of facilities.

Glendale Municipal Airport has a
number of based helicopters. These
helicopters support two helicopter
flight schools and an air ambulance
business. Currently, there is no des-
ignated area for helicopters to arrive
and depart. Landside alternatives
will include the potential location of a
helipad. Typically, a helipad should
be in relative close proximity to ter-
minal services which is typically the
destination of transient helicopters.
The helipad design should follow
guidance provided in AC 150/5390-2B,
Heliport Design.

Each of the landside alternatives will
address the forecast needs from the
previous chapter of this plan. This
will include long term needs for more
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aircraft storage facilities. With the
growth in jet traffic utilizing Glendale
Municipal Airport, there is an addi-
tional need for executive hangars or
corporate parcels for development of
hangars. Elements such as automo-
bile parking, security, and aircraft
apron areas are addressed in order to
appropriately support new facility de-
velopment.

VEHICULAR ACCESS
AND PARKING

A planning consideration for any mas-
ter plan is the segregation of vehicles
and aircraft operational areas. This is
both a safety and security considera-
tion for the airport. Aircraft safety is
reduced and accident potential in-
creased when vehicles and aircraft
share the same pavement surfaces.
Vehicles contribute to the accumula-
tion of debris on aircraft operational
surfaces, which increases the potential
for Foreign Object Debris (FOD), espe-
cially for turbine-powered aircraft.
The potential for runway incursions is
increased, as vehicles may inadver-
tently access active runway or taxiway
areas if they become disoriented once
on the aircraft operational area (AOA).
Finally, airfield security is compro-
mised as there is loss of control over
the vehicles as they enter the secure
AOA. The greatest concern is for pub-
lic vehicles, such as delivery vehicles
and visitors, which may not fully un-
derstand the operational characteris-
tics of aircraft and the markings in
place to control vehicle access. The
best solution is to provide dedicated
vehicle access roads to each landside
facility that is separated from the air-



craft operational areas with security
fencing.

The segregation of vehicle and aircraft
operational areas is supported by FAA
guidance established in June 2002.
FAA AC 150/5210-20, Ground Vehicle
Operations on Airports, states, “The
control of vehicular activity on the air-
side of an airport is of the highest im-
portance.” The AC further states, “An
airport operator should limit vehicle
operations on the movement areas of
the airport to only those vehicles ne-
cessary to support the operational ac-
tivity of the airport.”

The landside alternatives for Glendale
Municipal Airport have been devel-
oped to reduce the need for vehicles to
cross an apron or taxiway area. Dedi-
cated vehicle parking areas, which are
outside the airport fence line, are con-
sidered for all potential hangars.

OFF-AIRPORT TAXIWAY
ACCESS CONSIDERATIONS

Some airports permit private develop-
ers immediately adjacent airport
property to have taxiway access from
their property. This is commonly re-
ferred to as “through-the-fence” access.
Granting “through-the-fence” access is
a decision the City of Glendale, as the
airport sponsor, would have to make.
Historically, the FAA has encouraged
airports to own all property with
access to the airfield, but where
“through-the-fence” access is availa-
ble, the airport sponsor should codify
regulations that prevent the “through-
the-fence” operator from gaining an
unfair economic advantage over those
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businesses located on airport property.
In general, the FAA strongly discou-
rages “through-the-fence” access.

If the City of Glendale were to pursue
the possibility of granting “through-
the-fence” access to the Glendale Mu-
nicipal Airport, the City should have
controls and standards in place to lim-
it the types of uses allowed to those
which are directly aviation-related.
The City should codify the fact that
the airport is a public transportation
facility and is available as a base for
aviation and aviation-related opera-
tions, and the City has an obligation to
protect the municipal environment
from unwanted and inappropriate avi-

ation uses. Other cities and airports
which have allowed *“through-the-
fence” access have codified the re-

guirements for that access. The fol-
lowing is one example of the rules for
a “through-the-fence” operation.

The parcels with access rights to
the taxiway should be restricted to
aeronautical uses only. Aeronauti-

cal uses would include: aircraft
manufacturing, aircraft parts
manufacturing (where taxiway

access is needed), wholesale air-
craft and parts distributing, air-
craft parking, and storage solely
for aircraft used for these allowable
uses. Land uses which provide
aeronautical services to the general
public are typically not allowed.
This includes, but is not limited to,
sales promotions of aircraft, sale of
aircraft to the public, aircraft
maintenance, aircraft parts re-
building, aircraft electronic sales
and services, flight schools, aircraft
fuel or lubricant sales, aircraft



agricultural services, aircraft park-
ing, including storage or hangar fa-
cilities, and any other activity
which promotes or engages on-site
public participation in an aircraft-
related activity.

The alternative options will include
potential access points intended for
“through-the-fence” operations from
the private property immediately west
of Glen Harbor Boulevard.

HELICOPTER OPERATIONS

There is currently no designated heli-
pad at the airport and helicopters
must use the existing apron areas for
arrival and departure operations.
Proper facility planning suggests that
fixed-wing aircraft and rotary aircraft
should be segregated to the extent
practical. FAA AC 150/5390-2B, Heli-
port Design, defines the requirements
for the design of a helipad on the air-
port. A helipad is made up of several
different components: the touchdown
and liftoff area (TLOF), final approach
and takeoff area (FATO), safety area,
and helipad protection zone. The di-
mensions of these areas are a function
of the diameter of the main rotor and
the overall length of the design heli-
copter. For this analysis, a main rotor
diameter of 50 feet and an overall
length of 60 feet was assumed. This
would provide for the operation of hel-
icopters such as the Bell 212 (main ro-
tor diameter of 48 feet, overall length
of 57 feet), Bell 205A (main rotor di-
ameter of 48 feet, overall length of 57
feet), American Eurocopter 330 Puma
(main rotor diameter of 50 feet, overall
length of 60 feet), and Sikorsky S-76B
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(main rotor diameter of 44 feet, overall
length of 53 feet).

The TLOF is the load bearing area
where the helicopter lands or takes
off. The TLOF is equal to the diame-
ter of the main rotor. In this case, the
TLOF is 50 feet wide by 50 feet long.

The FATO surrounds the TLOF and is
the area over which the final phase of
the approach to a hover, or a landing,
Is completed and from which the ta-
keoff is initiated. The FATO does not
need to be paved. The FATO is 1.5
times the overall length of the design
helicopter. For Glendale Municipal
Airport, the FATO is 90 feet long by
90 feet wide.

The FATO is surrounded by a safety
area extending 20 feet in each direc-
tion. The safety area for this analysis
iIs 130 feet long and 130 feet wide.
Similar to the FATO, the safety area
does not need to be paved. The FATO
and the safety area must be free and
clear of objects such as parked helicop-
ters, buildings, fences, or objects
which could be struck by the main or
tail rotor, or catch the skids of an ar-
riving or departing helicopter.

The helipad protection zone begins at
the FATO edge and is 280 feet long
and 119 feet wide at its outer width.
Similar to the RPZ, the helipad protec-
tion zone is required to be kept clear of
incompatible objects that cause the
congregation of people and property on
the ground. The helipad protection
zones would be located to the north
and to the south of the TLOF, as heli-
copter operations take place both
north and south.



Obstruction clearance is also a consid-
eration for the helipad. The approach
and departure path off each end of the
helipad extends upward and outward
at a ratio of eight-to-one. A transi-
tional surface extends off the sides of
the helipad at a ratio of two-to-one.

Consideration is also given to the loca-
tion of helicopter hardstands, which
are designated helicopter parking
areas. Navigation to and from
hardstands should be done either
through hover taxiing or towing. Take-
off and landing operations should not
be done to and from hardstands.
Hardstands are typically the same
size as the diameter of the design heli-
copter rotor. The hardstand is then
further identi-fied with a circle. For
Glendale Municipal Airport, the
hardstands will be 50 feet long by 50
feet wide.

The following three options, depicted
on Exhibit 4K, have been considered
for the location of a helipad and
hardstands. These are not the only
options available, but they do
represent those areas where helipad
design requirements can most closely
be met. Any identified site for a heli-
pad would have to be approved by the
FAA.

Helipad Option A

The first helipad location option is
considered on the main apron to the
immediate east of the airport terminal
building. It is ideal for a helipad to be
located in an area that is convenient
to terminal or hangar services. Long
towing or taxiing times are undesira-
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ble to helicopter operators and long
walks to facilities are undesirable by
helicopter travelers.

Initial consideration was given to re-
placing the first row of transient and
local aircraft tie-down positions im-
mediately fronting the terminal build-
ing. Placing the helipad in this loca-
tion would require the removal of ap-
proximately 30 aircraft parking posi-
tions. This would reduce the conveni-
ence of the terminal building for both
local and transient aircraft operators.
Instead, six tie-down positions front-
ing the terminal building are replaced
by three helicopter hardstands. Ex-
hibit 4K depicts the location of the
helicopter hardstands in front of the
terminal building.

The main apron helipad is then consi-
dered for the area on the eastern edge
of the main aircraft apron, as pre-
sented on the exhibit. This location
will also require the removal of 30 air-
craft tie-down positions, but the first
row, closest to the terminal building,
is preserved primarily for local and
transient fixed-wing aircraft and the
three helicopter hardstands. It is like-
ly that any helipad on the main apron
will require the relocation of most, if
not all, of the existing light poles.

Helipad Option B

The next two options consider a heli-
pad located on the northeast airport
property. Option B considers the area
for use by both fixed-wing and helicop-
ters. The helipad is located in an open
area to the northeast, positioned in



such a manner that hangar and ter-
minal facilities can be located along
Glendale Avenue.

This option considers the development
of a partial parallel taxiway to allow
fixed-wing access to the northeast hel-
icopter area. This could be advanta-
geous when serving a clientele that
flys in on an airplane, then uses a hel-
icopter to reach their final destination.
This service is often available for large
events such as professional football
games, professional golf tournaments,
conventions of all types, and the Super
Bowl. With the opening of the sta-
dium and the associated development,
this service may become more popular.

This helipad option would likely re-
quire significant fill as the location is
15-20 feet below the elevation of the
runway and proposed hangar facili-
ties. This fill would be necessary to
allow for helicopter towing operations
to and from the helipad to the hangar
area. Hardstand parking areas are
also considered for the apron area.

Helipad Option C

The third helipad option considers ini-
tial development of the northeast area
for exclusive use by helicopters. Un-
der this scenario, the helipad can be
constructed in the same location as in
Option B, but the hangar and terminal
facilities would be located to the east
along the New River channel. This
would be at approximately the same
elevation as the helipad, thus reducing
the need for fill.
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Both of the northeast development al-
ternatives provide a segregated area
for helicopter training and operation.
The helipad is oriented in the same
direction as the runway and the visi-
bility to the ATCT would be good.
Providing for helicopter operations to
the northeast also eliminates helicop-
ter operations directly to the apron
fronting the terminal building and
avoids the potential hazard of the
main apron light poles. The helipad
could also be designed with a long,
paved operational area to accommo-
date flight training activities.

Prior to development of any helicopter-
related facilities in the area to the
northeast, a determination should be
made regarding the use-restricted
land on the east side of the airport. If
the use-restricted land is ultimately
intended for a parallel runway, then
helipads to the northeast would be an
obstruction to the approach to the pa-
rallel runway.

LANDSIDE DEVELOPMENT
ALTERNATIVES

The possibilities for landside develop-
ment alternatives are endless. The
following development alternatives
analysis utilizes accepted airport
planning methodologies in conjunction
with FAA AC 5300/13, Airport Design,
Change 9. The three alternatives pre-
sented are based upon meeting safety
standards, the goals of the City of
Glendale, and consideration of fiscal
realities.
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It should be noted that landside facili-
ty development is the purview of the
City of Glendale. The FAA will not
approve or comment on the landside
development alternatives except to
conduct airspace analysis when specif-
ic structures are proposed. As a re-
sult, these alternatives represent an
organized development plan for the
future. The alternatives are concep-
tual in nature. If a developer desires
to build a smaller hangar or locate a
hangar in a different place than the
plan indicates, their proposal should
be considered in terms of the overall
development objectives.

LANDSIDE ALTERNATIVE A

Landside Alternative A is presented
on Exhibit 4L. This alternative con-
siders the possibility that the Tempo-
rary Use Restriction on the east side
property will remain in place. As a
result, all landside development takes
place on the west side and available
airport property to the northeast. Any
development of the northeast corner of
airport property would require signifi-
cant fill in order to bring the area up
to grade with the runway and taxiway
system.  Opportunities for develop-
ment on the west side are limited to
mostly in-fill within existing hangar
complexes.

Two new areas for west side develop-
ment are considered. The first is the
northwest parcel, which would require
acquisition by the airport. As pic-
tured, this area is considered for addi-
tional connected box hangars. On the
southwest end is located a public
apron and six box hangars. The han-
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gars depicted are 60 feet by 60 feet.
This area would be intended for avia-
tion-related businesses.

Development of the east side is cur-
rently restricted to those areas not in-
cluded in the Temporary Use Restric-
tion. As depicted, several corporate
aviation parcels are available with
taxiway access. These parcels would
be ideally suited to individuals or
companies wishing to enter into a long
term land lease and then construct a
hangar to meet their specific needs.

Future planning considered a re-
placement airport traffic control tower
(ATCT). This alternative locates the
tower next to the current tower. The
replacement tower would need to be
somewhat taller in order to provide
visual clearance to all runway and
taxiway areas. The new tower would
have to meet current design stan-
dards, including security standards.

LANDSIDE ALTERNATIVE B

Landside Alternative B provides an
alternative for development of the east
side airport property. This devel-
opment pattern, as presented on Ex-
hibit 4M, would require the release of
the Temporary Use Restriction prior
to construction.

The east side parallel taxiway would
begin at the Runway 19 pavement end
and extend south to within 1,000 feet
of the Runway 1 pavement end. It is
not possible to provide for a full east
side parallel taxiway due to the loca-
tion of the gabion. The parallel tax-
iway is 35 feet wide and separated



from the runway by 300 feet. Both of
these distances meet design standards
for a critical aircraft in ARC C-I1I.

Centrally located to the runway on the
east side is a large public apron
fronted by five large conventional
hangars. The hangars depicted meas-
ure 150 feet by 100 feet and would be
intended to house direct airport ser-
vice businesses such as an FBO. Im-
mediately south of the public apron,
space is reserved for a replacement
ATCT when that becomes necessary.
It should be noted that an east side
tower would reverse the field of view
for controllers and the traffic pattern
would be behind them.

South of the high-activity public
apron, consideration is given for me-
dium-activity box hangars. Further to
the south is a series of connected box
hangars. To the north of the public
apron is a complex of shade and T-
hangars. These would be considered
low-activity areas and are grouped as
such. An area to the northeast is con-
sidered for two connected box hangar
facilities, with a public apron. These
hangars would ideally be utilized by
specialty operators conducting direct
aviation-related business.

West side development is limited to
those areas previously considered on
Landside Alternative A. The area to
the northwest is considered for acqui-
sition and development as convention-
al hangars for aviation businesses. To
the southwest is located a public apron
and several individual box hangars.
This area would again be intended for
airport businesses catering directly to
aircraft owners. All other hangar
areas are filled in as available.
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This alternative also considers the
possibility of a south end taxiway ex-
tending from Taxiway A across Glen
Harbor Boulevard to the airport prop-
erty line. The purpose of this taxiway
Is to make “through-the-fence” options
available to the owner of the private
property immediately west of the air-
port. This taxiway would require clo-
sure of Glen Harbor Boulevard, thus a
secondary airport access road is de-
picted on the exhibit which would al-
low access to the southernmost airport

property.

LANDSIDE SUMMARY

Table 4E presents the facility re-
guirements and quantifies how each
landside alternative addresses that
need. Chapter Three - Facility Re-
quirements indicated a need for a total
of 639 covered aircraft storage posi-
tions through the long term planning
period. Currently there are 375 cov-
ered positions available. In addition
to the number of positions needed, the
aircraft storage mix is also considered
based on local and national trends. In
an area such as metropolitan Phoenix,
where all elements of general aviation
activity are supported, storage facili-
ties for large and small aircraft needs
are considered.

Landside Alternative A provides a to-
tal of 179 new aircraft storage posi-
tions. This total is 85 positions short
of the forecast need. This is primarily
due to a lack of development space on
the east side of the runway.

Landside Alternative B provides a to-
tal of 568 aircraft storage positions.
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This includes 69 positions provided by
conventional hangars and corporate
parcels, 308 T-hangar/shade hangar
positions, and 191 box hangar posi-
tions. All these facilities exceed the
forecast need, thus Landside Alterna-
tive B represents a vision beyond the
20-year planning horizon.

Landside Alternative B presents a full
build-out scenario if the east side
Temporary Use Restriction were
lifted. The west side development is
similar to Landside Alternative A.

The west side is fully developed with
groupings of similar activity levels. To
the northwest is a specialty airport
business operator section. Moving
south is a complex of T-hangars and
shade hangars, followed by some con-
nected box hangar structures. Four
large conventional hangars are located
central to the runway/taxiway system,
intended to serve as FBO facilities.
The southeast portion of the east side
is further developed with individual
and connected box hangars.

TABLE 4E

Facility Forecast Comparison
Glendale Municipal Airport

AIRCRAFT STORAGE POSITIONS

Individual Hangar Available Forecast Landside Landside
Positions Today Need A B
T/Shade Hangars 215 79 87 308
Box Hangars 151 138 60 191
Conventional 9 a7 10 69
Corporate Parcel Hangars NA 0* 22 0*
Total Hangar Positions 375 264 179 568

Box Hangars = 1 position per hangar
Conventional Hangars = 2,500 s.f. per position
Corporate Parcels = 1 position per acre

15 percent service/maintenance hangar area has been deducted from conventional hangar totals

* Included in Conventional Hangar Needs

Landside Alternative B exceeds fore-
cast needs for T-hangars, shade han-
gars, and box hangars. Space for con-
ventional hangar aircraft parking po-
sitions is also met.

Actual demand levels will dictate facil-
ity development. For example, if the
airport needed to house a large num-
ber of small aircraft, the decision to
build (or allow private developers to
build) T-hangars would be prudent.
However, if corporate aircraft are
more demanding, box hangar or con-
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ventional hangar development would
be necessary.

The City of Glendale has a history of
allowing facility development only in
accordance with the airport master
plan. This has allowed the airport to
maximize limited space for facility de-
velopment while providing for aircraft
movement efficiency. The ultimate
plan is a continuation of the ongoing
planning effort that the City has un-
dertaken. As a result, the City will be
capable of maintaining a first-class




airport which maximizes airport prop-
erty.

ALTERNATIVES SUMMARY

The process utilized in assessing the
airside and landside development al-
ternatives involved a detailed analysis
of short and long term requirements,
as well as future growth potential.
Current airport design standards were
considered at every stage in the analy-
sis. Safety, both air and ground, were
given the highest priority in the anal-
ysis of alternatives.
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After review and input from the Plan-
ning Advisory Committee (PAC), City
officials, and the public, a recom-
mended concept will be developed by
the consultant. The resultant plan
will represent an airside facility that
fulfills safety design standards, and a
landside complex that can be devel-
oped as demand dictates.

The following chapters will be dedicat-
ed to refining the basic concept into a
final plan, with recommendations to
ensure proper implementation and
timing for a demand-based program.
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Chapter 5

RECOMMENDED MASTER PLAN CONCEPT

The airport master planning process for
Glendale Municipal Airport (GEU) has
evolved through the development of
forecasts of future demand, an assessment
of future facility needs, and an evaluation
of airport development alternatives to
meet those future facility needs. The
planning process has included the
development of two phase reports which
were presented to the Planning Advisory
Committee (PAC) and discussed at several
coordination meetings and a public
information workshop.  The City of
Glendale has participated in each of these
meetings and has been actively involved in
the master planning process.

The PAC is comprised of several
constituencies with an investment or
interest in the Glendale Municipal Airport.
Groups represented on the PAC include the
Federal Aviation Administration (FAA), the
Arizona Department of Transportation -
Department of Aeronautics (ADOT), the
Maricopa Association of Governments, the
Arizona Military Airspace Working Group,

the City of Glendale, airport management,
airport traffic control tower personnel,
airport businesses, and local and national
pilot associations. This diverse group has
provided extremely valuable input into this
recommended plan.

In the previous chapter, several devel-
opment alternatives were analyzed to
explore options for the future growth
and development of Glendale Municipal
Airport. The development alternatives
have been refined into a single recom-
mended concept for the master plan. This
chapter describes, in narrative and
graphic form, the recommended direc-




tion for the future use and development
of Glendale Municipal Airport.

RECOMMENDED
MASTER PLAN CONCEPT

The recommended master plan concept
incorporates elements from each of the
airside and landside alternatives pre-
sented in the previous chapter. This
concept provides the airport with the
ability to meet the increasing demands
on the airport by larger corporate air-
craft, while also providing adequate
space for the majority users of the air-
port which include piston-powered air-
craft operators. The recommended mas-
ter plan concept, as presented on Exhi-
bit 5A, presents an ultimate configura-
tion for the airport that preserves and
enhances the role of the airport while
meeting FAA defined design standards
to the greatest extent practicable. A
phased program to implement the rec-
ommended development configuration
will be presented in Chapter Six - Capi-
tal Improvement Program. The follow-
ing sections will describe the recom-
mended master plan concept in detail.

AIRSIDE CONCEPT

The FAA has established design criteria
to define the physical dimensions of
runways and taxiways, as well as the
imaginary surfaces surrounding them
which protect the safe operation of air-
craft at the airport. These design stan-
dards also define the separation criteria
for the placement of landside facilities.

As discussed previously, FAA design
criteria primarily center around the
airport’s critical design aircraft. The
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critical aircraft is the most demanding
aircraft or family of aircraft which cur-
rently, or are projected to, conduct 500
or more operations (take-offs and land-
ings) per year at the airport. Factors
included in airport design are an air-
craft's wingspan, approach speed, tail
height and, in some cases, the instru-
ment approach visibility minimums for
each runway. The FAA has established
the Airport Reference Code (ARC) to re-
late these critical aircraft factors to air-
field design standards.

Analysis conducted in Chapter Three -
Facility Requirements, concluded that
the current and future critical aircraft
is defined by general aviation business
jets that fall into ARC C-I11 (approach
speeds less than 120 knots, wingspans
less than 79 feet, and tail heights less
than 30 feet). This category of aircraft
includes models such as the Cessna 650,
680, and 750; Falcon 900EX and F-
Series; and Hawker 800XP and 1000.
Larger business jet aircraft, such as the
Gulfstream 11, 1V, and V, and Bombard-
ier Global Express and Learjet 60, also
contribute to the current critical aircraft
determination based on their higher
approach speeds. The master plan an-
ticipates that the number of business jet
aircraft using the airport will increase
in the future, consistent with national
trends and FAA forecasts. Significant
business growth in the immediate
Glendale area and the western metro-
politan Phoenix area will also contri-
bute to strong growth in aviation activi-
ty at Glendale Municipal Airport.

While airfield elements must meet de-
sign standards associated with a critical
aircraft in ARC C-I1, landside elements
can be designed to accommodate specific
categories of aircraft. For example, a
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taxilane leading to a T-hangar area
does not need to meet the object free
area width standard for ARC C-I1 since
only smaller single and multi-engine
piston aircraft are likely to access these
areas. This area only needs to meet re-
guirements for ADG | (wingspans less
than 49 feet). The apron areas asso-
ciated with the Fixed Base Operator
(FBO) and larger hangar areas for the
storage of corporate aircraft need to
meet ADG Il requirements.

Table 5A presents the ARC C-11 design
standards to be applied to Glendale
Municipal Airport. It also highlights
those areas where the airport does not
currently meet FAA design standards.
Each of the non-standard conditions
was presented in detail in the previous
chapter.

The recommended airport concept pro-
vides a 300-foot gain of safety area on
both ends of the runway. This is signif-
icant as it creates space for the airport
to enhance overall operational safety by
installing Engineering Materials Ar-
resting Systems (EMAS). The EMAS is
intended to add a level of safety to the
runway system that is nearly equiva-
lent to providing the full 1,000-foot RSA
beyond the runway ends.

Runway Safety Area

The recommended concept presents a
two-step approach to providing ade-
guate runway safety area (RSA) and
maximum runway length at the airport.
The first step is to update and publish
declared distances at the airport so that
RSA standards are considered in depar-
ture and landing calculations at the
airport. The existing runway lighting,

5-3

marking, and distance-to-go markets all
reflect the implementation of declared
distances at the airport in accordance
with FAA design standards. However,
the declared distances have not been
published in the FAA Airport/Facilities
Directory. Without the publication of
declared distances, pilots are computing
their available runway length for take-
off as the full 7,150 feet of pavement
length. This means that in pilot calcu-
lations, the availability of RSA is not
considered. The first step of the project
IS to implement these declared dis-
tances so that RSA standards are consi-
dered in the operations at the airport.
This does not require a significant capi-
tal investment by the airport and can be
implemented quickly.

As described in Chapter Four, when the
previous master plan was completed,
1,000 feet of RSA was required beyond
both ends of the runway and prior to
the landing threshold. Since that time,
the RSA standard has changed so that
only 600 feet of RSA is required prior to
landing. The length beyond the far end
of the runway remains at 1,000 feet.
This change in design standard will di-
rectly benefit the airport by making
more runway length available for land-
ing in each direction.

Updating and publishing the new de-
clared distances will necessitate declar-
ing the Accelerate-Stop Distance Avail-
able (ASDA) for Runway 19 to be 100
feet shorter than planned in the pre-
vious master plan. This is because after
the completion of the previous master
plan, the New River channel gabion was
relocated approximately 100 feet closer
to the runway than originally planned
due to the need to accommodate a cer-
tain flow threshold.



TABLE 5A

Glendale Municipal Airport

Runway 1-19

Airfield Planning Design Standards*

FAA ARC C-I1 Current
Design Standard Condition

Ultimate
Condition

Width 100 100 100
Shoulder Width 10 10 10
Runway Centerline to:
Hold Position 200 200 200
Parallel Taxiway Centerline 300 252.5 252.5
Edge of Aircraft Parking Area 400 400 400

Taxilanes

Runway Safety Area

Width 400 240 240

Length Beyond End 1,000 300 300

Length Prior to Landing 600 1,000 600
Object Free Area

Width 800 500 500

Length Beyond End 1,000 300 300

Length Prior to Landing 600 1,000 600
Obstacle Free Zone

Width 400 340 350

Length Beyond End 200 200 200
Runway Safety Area

Width 400 340 300

Length Beyond End 1,000 0 300

Length Prior to Landing 600 1,000 600
Object Free Area

Width 800 560 500

Length Beyond End 1,000 0 300

Length Prior to Landing 600 1,000 600
Obstacle Free Zone

Width 400 340 400

Length Beyond End 200 200 200
Width 35 35 35
Shoulder Width 10 10 10
Safety Area Width 79 79 79
Object Free Area Width 131 131 131
Edge Safety Margin 7.5 7.5 7.5
Taxiway Centerline to:

Fixed or Movable Object 65.5 65.5 65.5

Parallel Taxiway/Taxilane 105 105 105

Object Free Area Width 115 115 115
Taxilane Centerline to:
Fixed or Movable Object 57.5 57.5 57.5
Parallel Taxiway/Taxilane 97 97 97




TABLE 5A (Continued)
Airfield Planning Design Standards*
Glendale Municipal Airport

Runway Protection Zones

FAA ARC C-I1 Current
Design Standard Condition

Ultimate
Condition

Visibility Minimum 1-mile 1-mile 1-mile
Inner Width 500 500 500

Outer Width 1,010 1,010 1,010
Length 1,700 1,700 1,700

* As measured from the narrowest associated point.
Note: All measurements in feet. BOLD = Does not meet standard
Source: FAA Advisory Circular (AC) 150/5300 - 13, Change 12, Airport Design

Updating the declared distances will
provide adequate runway length to ac-
commodate 75 percent of the business
jets at 60 percent useful load as de-
scribed in Chapter Three. The activity
trend at the airport indicates that large
business jets in the 75 to 100 percent
category may represent the critical air-
craft (500 or more annual operations) in
the near future. As shown in Chapter
Three, these aircraft require up to 7,400
feet of runway length.

The second step in improving the run-
way safety area and maximizing run-
way length for the 75 to 100 percent
category of the national fleet involves
the installation of an EMAS beyond
each runway end. The FAA considers
the EMAS to provide an equivalent lev-
el of safety as a full 1,000 feet of RSA
beyond the runway end.

The planning and design of EMAS has
changed since the alternatives analysis
was prepared in October 2006. The
manufacturer of EMAS has introduced
a new product that is more ideally
suited to business jet aircraft and gen-
eral aviation airports. Referred to as
“50-Strength” EMAS, the crushable
concrete blocks will compress more rea-
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dily, thus providing a greater margin of
safety for non-commercial type aircraft.
Prior to the development of the 50-
Strength EMAS, fast but light business
jets, such as the Lear 35, would not sink
into the material as quickly. The 50-
Strength EMAS has a greater capability
to stop most business jets with a shorter
EMAS bed.

While EMAS is effective in providing an
equivalent level of safety for the heavier
business jets, it is not as effective in
stopping lighter aircraft below 25,000
pounds. This is because the lighter air-
craft will not sink into the EMAS bed as
predictably. Therefore, when possible,
it is desirable to provide at least 300
feet of RSA beyond the runway end for
these lighter aircraft. This recommen-
dation is based on the RSA standard of
300 feet beyond the runway end for air-
craft in ARC B-IlI. The recommended
airside concept provides for 300 feet of
RSA beyond each runway end.

Considering these recent planning and
design changes for EMAS, the manufac-
turer was consulted to determine sever-
al minimum EMAS circumstances. Ta-
ble 5B presents this information.



TABLE 5B

EMAS Capability and Cost
Glendale Municipal Airport
EMAS within 300 feet
Aircraft Type

Predicted Runway EXxit Speeds

Citation X 69-70 knots
Challenger 604 68-69 knots
Gulfstream IV 67-68 knots
Lear 35 64-65 knots
EMAS Size Length Width Setback
Site Prep Area 300' 150 35
EMAS Bed 265" 120 35
Cost Estimate Dollars
Installation and Materials $3,100,000

EMAS for 70-knot performance for large business jets

Aircraft Type

Predicted Runway EXxit Speeds

Citation X 70 knots
Challenger 604 70 knots
Gulfstream IV 70 knots
EMAS Size Length Width Setback
Site Prep Area 315 150 35
EMAS Bed 280 120 35
Cost Estimate Dollars
Installation and Materials $3,300,000

EMAS for 70-knot performance for small business jets

Aircraft Type

Predicted Runway EXxit Speeds

Lear 35 70 knots
EMAS Size Length Width Setback
Site Prep Area 340' 150 35
EMAS Bed 305' 120 35'
Cost Estimate Dollars
Installation and Materials $3,600,000

Source: Zodiac-ESCO (Engineering Arresting Systems Corporation)

The first EMAS alternative considers
the capability of an EMAS bed within a
300-foot space beyond the runway end.
As can be seen, a 265-foot EMAS bed
with a 35-foot setback provides stopping
capability in the mid-to-high 60-knot
range.

The second and third alternatives were
developed to indicate the minimum
EMAS bed size, regardless of the space

available, needed to stop business jets
entering it at 70 knots, the RSA equiva-
lency standard. As can be seen in the
middle section of Table 5B, an EMAS
bed that is 285 feet long with a 35-foot
setback provides this capability for
larger business jets. The bottom section
of the table shows that an EMAS bed of
305 feet in length is needed to meet the
70-knot standard for all business jets
including the lighter Lear 35.
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A standard EMAS installation is capa-
ble of safely stopping a design aircraft
that leaves the runway end traveling at
70 knots or less. The RSA where the
EMAS is located should also provide for
potential short landings to runway ends
with vertical guidance. Vertical guid-
ance to both runway ends is available
visually from the precision approach
path indicator (PAPI) lights. Therefore,
a standard EMAS bed would be a por-
tion of the 600-foot RSA needed prior to
landing. The remaining portion of the
600-foot area needed prior to landing
would be provided with displaced land-
ing thresholds.

According to FAA Order 5200.9, Finan-
cial Feasibility and Equivalency of RSA
Improvements and EMAS:

“It will often not be practicable to
provide either a standard RSA or a
standard EMAS installation, either
because the cost of both is above the
maximum feasible cost, or because
displacing the landing threshold will
adversely affect operations. When
neither a standard RSA nor a stan-
dard EMAS system can be provided

. a non-standard EMAS that will
stop the design aircraft traveling at
40 knots or more should be consi-
dered.”

Because of the location of Glendale
Avenue and the New River gabion, pro-
viding the full 1000-foot safety area
without adversely affecting operations
iIs not practicable. A standard EMAS
capable of stopping the critical aircraft
entering at 70 knots is also not practic-
able as more runway length is lost.
Therefore, it is recommended that the
first EMAS option presented in Table
5D be utilized.
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The installation of EMAS will gain
runway length over using declared dis-
tances alone at the airport. The ASDA
for Runway 1 would be increased from
6,150 feet to 6,935 feet. The ASDA on
Runway 19 would be increased from
6,350 feet to 6,935 feet. The LDA for
both runway ends would increase from
5,750 feet to 6,335 feet. The TORA and
TODA would be reduced from 7,150 feet
to 6,935 feet, but this is less consequen-
tial as these do not consider safety fac-
tors.

Exhibit 5B provides detail on the
changes to each runway end when in-
stalling the EMAS beds. On the Run-
way 19 end, 180 feet of physical runway
pavement would need to be removed.
The threshold taxiway would need to be
modified to provide access to the new
runway end. The blast deflection fence
would need to be removed to make way
for the EMAS bed. The relocation of the
runway pavement end will effectively
eliminate the need for the blast fence as
potential jet blast will be moved further
away from Glendale Avenue. The land-
ing threshold is then displaced from the
new runway pavement end by an addi-
tional 300 feet to provide for the re-
guired 600-foot RSA prior to the landing
threshold.

On the Runway 1 end, 35 feet of exist-
ing runway pavement is removed in or-
der to provide the necessary setback for
the EMAS bed. The current threshold
taxiway will need to be modified to pro-
vide access to the new runway pave-
ment end. Again, the landing threshold
is displaced 300 feet to meet RSA stan-
dards prior to the landing threshold.



Financial consideration must be made
prior to a final recommendation for the
use of EMAS. FAA Order 5200.9, Fi-
nancial Feasibility and Equivalency of
RSA Improvements and EMAS, pro-
vides guidance on the maximum feasi-
ble expenditure (cost) for improving the
RSA with an EMAS component. The
maximum cost is applied to the entire
RSA, including both runway ends and
the full width of the RSA. The maxi-
mum feasible cost is a function of the
EMAS bed length. The maximum feas-
ible cost for utilizing EMAS at Glendale
Municipal Airport is approximately $8
million.

The manufacturer of EMAS (ESCO-
Zodiac) was contacted and provided
with the specifications for Glendale
Municipal Airport. Their estimate in-
cludes materials and installation. Site
preparation is not included. Each
EMAS bed is estimated to cost $3.1 mil-
lion. The manufacturer has indicated
that the life cycle of EMAS is the same
as concrete pavement, or approximately
20 years.

Object Free Area and
Obstacle Free Zone

Unlike the RSA, requesting a modifica-
tion to standards from the FAA for the
object free area (OFA) and obstacle free
zone (OFZ) is permissible. The modifi-
cation to standards will only be granted
iIf other practicable alternatives have
been considered. Due to the physical
constraints of the airport, meeting de-
sign standards for the OFA is not feasi-
ble. The OFA will continue to be pene-
trated by the perimeter fence along the
New River channel. A modification to
standard for the OFA will also be
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needed for the blast fence on the hold
apron on the north end of Taxiway A if
the fence is to remain in place.

There are two primary options for ad-
dressing the disposition of the service
road nearest the Runway 1 end. Pre-
vious alternatives considered closing
that portion of the service road that
crosses the RSA and OFA. This action
could reduce the efficiency of airport
personnel but it would prevent potential
incursions into the RSA and OFA while
aircraft are operating. A second option
would be to require contact with the
tower by airport personnel utilizing this
service road. Tower personnel could
then clear airport vehicles to proceed as
needed.

The OFZ is an area centered on the
runway extending 200 feet from the
pavement end at a width of 400 feet.
The OFZ associated with the Runway 1
end is constrained by the New River
channel, perimeter fence, and airport
service road. An additional 10 feet of
OFZ is gained by the EMAS installa-
tion. The OFZ associated with Runway
1 would be brought up to standard by
the removal of the blast fence and re-
moval of 180 feet of runway pavement.
Both of these are associated with the
installation of EMAS.

Runway/Taxiway Separation

There are two factors that primarily in-
fluence the FAA standard for run-
way/taxiway separation. The first is
the type and frequency of aircraft oper-
ations as described by the applicable
ARC and the second is the capability of
the instrument approaches available at
the airport. The current and future



Runway 19: EMAS 265' with 35' Set-Back (Remove 180' of Runway) Runway 1: EMAS 265' with 35' Set-Back (Remove 35' of Runway) :
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ARC is C-ll and the instrument ap-
proaches are planned to offer not lower
than one mile visibility minimums.

The planning standard for run-
way/taxiway separation is 300 feet from
centerline to centerline. Runway 1-19
and parallel Taxiway A are currently
separated by 252.5 feet. Several alter-
natives were considered in Chapter
Four — Alternatives and presented on
Exhibit 4C, to meet FAA standards. It
is recommended that a modification to
standard be sought from the FAA allow-
ing the airport to maintain the current
separation distance.

The existing separation distance pro-
vides the necessary safety margin be-
tween two aircraft operating on the
runway and taxiway at the same time.
In addition, the cost to relocate the tax-
iway to a distance of 300 feet would be
difficult to justify through a benefit-cost
analysis. Relocating the taxiway would
also impact the front portion of most of
the west side hangar structures.

In determining if a modification to
standard will be granted, the FAA will
require that the airport demonstrate
that safety is not compromised. The
runway/taxiway separation standard is
intended to prevent the possibility of an
aircraft operating on the runway from
coming into contact with the wing of an
aircraft operating on the taxiway. The
separation standard should prevent the
wing of a taxiing aircraft from penetrat-
ing the RSA or OFZ surrounding the
runway. At Glendale Municipal Air-
port, the RSA and OFZ are both 400
feet wide, centered on the runway.

Two aircraft with a maximum wingspan
of 79 feet (Airplane Design Group —
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ADG-I11) can operate on the runway and
parallel taxiway at the same time with-
out any penetration to the RSA or OFZ.
The minimum acceptable separation
would be 239.5 feet (200 feet of
RSA/OFZ and 39.5 feet for the maxi-
mum ADG-I1 wingspan). The existing
runway/taxiway separation provides an
additional 13 feet of distance between
the wing of an ADG-II aircraft taxiing
and the RSA/OFZ surfaces surrounding
the runway.

A parallel taxiway is planned for the
east side of the airfield. This taxiway is
planned at a separation of 300 feet from
the runway, centerline to centerline, to
meet the standard for the current and
future critical aircraft. Two “high-
speed” exits are available at mid-field to
allow aircraft to exit the runway sooner.
Two right-angled exits along with thre-
shold taxiways are provided as well.

All buildings and aircraft parking on
the east side should be considered at a
distance of at least 400 feet from the
runway centerline. This will insure
that the runway object free area con-
forms to FAA design standard.

Runway Protection Zones

The function of the runway protection
zone (RPZ) is to enhance the protection
of people and property on the ground.
According to AC 150/5300-13, Airport
Design, “this is achieved through air-
port owner control over the RPZs. Such
control includes clearing RPZ areas
(and maintaining them clear) of incom-
patible objects and activities. Control is
preferably exercised through the acqui-
sition of sufficient property interest in
the RPZ.”



The RPZ standards prohibit residences
and places of public assembly such as
churches, schools, hospitals, office build-
ings, shopping centers, and other uses
with similar concentrations of persons.
Fuel storage is not permitted within the
RPZ.

The RPZ is comprised of the central por-
tion and the controlled activity area.
The central portion of the RPZ is later-
ally defined by the extended object free
area. The controlled activity area is the
remaining edge portions of the RPZ.
The central portion of the RPZ must
remain clear of all objects and incom-
patible land uses. The controlled activi-
ty area may accommodate limited uses
such as auto parking, although any use
is discouraged.

The Western Pacific Region of the FAA
has indicated that roads are not allowed
through the central portion of the RPZ
except for those roads that were in place
prior to the release of AC 150/5300-13,
Airport Design, Change 12, on January
3, 2008. Therefore, the location of
Glendale Avenue through the Runway
19 RPZ is permissible.

Because it is strongly recommended
that the airport have ownership of the
RPZs, this master plan recommends fee-
simple acquisition of the property to the
immediate north of the airport encom-
passing the RPZ. Based on the recom-
mended concept, this area is approx-
imately 30 acres. An additional six
acres may need to be acquired in order
to not leave uneconomic remnants.
Basically, the property owner can rea-
sonably request that they are not left
with small or unconnected land rem-
nants due to the acquisition.
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It should be noted that while it is rec-
ommended to acquire the RPZs, the
most important element is to have en-
forceable restrictions on land uses with-
in the RPZ. The City of Glendale has
excellent zoning restriction in place for
land occupying the RPZs.

The RPZ associated with Runway 1 ex-
tends beyond airport property over the
New River channel. Because of the lo-
cation of this property, it is highly un-
likely that any incompatible land use
could emerge. Therefore, while acquisi-
tion of the Runway 1 RPZ is shown on
Exhibit 5A, the capital improvement
program will consider that expenditure
only as the need warrants.

Airside Conclusion

Design standards for Glendale Munici-
pal Airport are determined by the fre-
guency of activity by the critical aircraft
and the sophistication of the instrument
approaches. The current critical air-
craft falls in airport reference code
(ARC) C-I11. The future critical aircraft
also falls in ARC C-Il. For runway
length determination, the critical air-
craft are divided into two groups. The
current critical aircraft is represented
by business jets that comprise 75 per-
cent of the national fleet. The future
critical aircraft is represented by busi-
ness jets that comprise up to 100 per-
cent of the national fleet. Providing the
necessary runway length to meet the
needs of these aircraft at 60 percent
useful load is the planning standard
applied to Glendale Municipal Airport.

There is currently at least 5,400 feet of
runway length available for operations
in all directions. This meets the need of



the current critical aircraft family. In
the near future, up to 7,400 feet of run-
way length is desirable.

In the previous chapters, it was deter-
mined that it was not feasible to gain
additional pavement length or area
beyond the runway ends for safety area
consideration. The New River channel
cannot be moved or encroached upon
due to a need to maintain flow rates. It
was also deemed too costly to relocate
Glendale Avenue, primarily because the
Glendale Avenue bridge over the New
River channel would have to be relo-
cated and this bridge currently carries
major utility, water, and sewer lines.
Therefore, the recommended airside
concept gains the maximum feasible
runway length and safety area within
these constraints.

The recommended airside concept plans
a two-step process to meeting airfield
design standards and providing maxi-
mum runway length. The first step is
to publish updated declared distances
that consider recent changes in FAA de-
sign criteria (i.e., change from 1,000 feet
of RSA prior to landing to 600 feet).
The second step is to install EMAS on
both runway ends in order to provide
maximum runway length to accommo-
date large business jets which are fore-
cast to represent the critical aircraft in
the near future.

The installation of EMAS will preserve
the maximum runway length possible,
while providing RSA that is nearly
equivalent to the full 1,000-foot beyond
the runway end RSA standard.
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LANDSIDE CONCEPT

The primary goal of landside facility
planning is to provide adequate aircraft
storage space to meet the forecast need
while also maximizing operational effi-
ciencies and land uses. Achieving this
goal yields a development scheme which
segregates aircraft activity levels while
maximizing the airport’s revenue poten-
tial. Exhibit 5A depicts the recom-
mended landside development plan for
the airport.

The recommended landside concept
most closely resembles Exhibit 4M —
Landside Alternative B, previously pre-
sented in Chapter Four. The recom-
mended plan provides for maximizing
airport property for aviation-related de-
velopment.

On the west side, hangar development
consists of mostly in-fill opportunities.
In addition to the in-fill opportunities,
two new hangar areas are considered.
The northwest corner of the airport is
currently privately owned. This loca-
tion occupies runway frontage and, if
possible, should be acquired by the air-
port. Three medium-size conventional
hangars with ramp area are depicted.
In the past, the City of Glendale has
considered a fire station in this location
and this layout also accommodates that
possibility.

On the southwest side of the airport, a
small ramp with six box hangars is de-
picted. These hangars could be private
executive hangars or airport business
hangars.



Between this small ramp and the exist-
ing box hangars to the north is an open
space extending from Taxiway A to
Glen Harbor Boulevard. This space is
intentionally left undeveloped in order
to maintain the possibility of extending
a taxiway to the west and opening up
additional aviation development oppor-
tunities.

The east side of the airfield is consi-
dered for full build-out aviation devel-
opment. One of the highest priority
items for the east side is a large aircraft
ramp. Several times throughout the
year, local events such as concerts and
sporting events draw upward of 100
transient business jets. The existing
ramp space is severely limited in its ca-
pacity to accommodate this transient
activity. This is especially true when
considering that much of the existing
ramp is also utilized by aircraft tie-
down positions.

The planned east side ramp encom-
passes approximately 70,000 square
feet of space and is fronted by several
large conventional hangars. These
hangars should be utilized by airport
businesses providing primary services
such as a full service fixed base opera-
tor.

To the south of the FBO area are three
taxilanes extending from the parallel
taxiway to accommodate box hangars.
Box hangars are typically a medium ac-
tivity use accommodating corporate
needs or specialty airport businesses.
The southeast portion of the east side
depicts low activity T-hangars.

The northeast portion of the layout de-
picts a series of corporate hangars. This
layout is one suggested by the current
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airport FBO operator. The availability
of corporate hangars is in high demand
in the Phoenix metropolitan area and
fits the needs of the airport.

The landside plan also includes a re-
placement airport traffic control tower
(ATCT) on the west side of the airfield.
While an east side location was consi-
dered, significant operational and safety
issues could develop; therefore, a re-
placement tower is planned in the vicin-
ity of the current tower.

A replacement ATCT will likely be the
financial responsibility of the City of
Glendale. Should the City pursue the
construction of a replacement ATCT, a
formal site selection study should be
undertaken prior to a final site deter-
mination. During the study, considera-
tion should be given to control tower op-
erating procedures. Relocating the
tower to the east side would reverse ra-
dar views for tower personnel and may
be justification for maintaining the
tower on the west side by either con-
structing a replacement tower near the
current location or raising the cab
height for the existing tower.

It should be noted that development of
the east side may be constrained by the
restrictions placed on the property by
agreement with the original land donor
and the City of Glendale.

SUMMARY

The recommended master plan concept
has been developed in conjunction with
the Planning Advisory Committee, air-
port management, and numerous City
officials, and it is designed to assist in
making decisions on future development



and growth of Glendale Municipal Air-
port. This plan provides the necessary
development to accommodate and satis-
fy the anticipated growth over the next
20 years and beyond.

Flexibility will be very important to fu-
ture development at the airport. Activi-
ty projected over the next 20 years may
not occur as predicted. The plan has
attempted to consider demands that
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may be placed on the airport even
beyond the 20-year planning horizon to
ensure that the facility will be capable
of handling a wide range of circums-
tances. The recommended plan pro-
vides the airport stakeholders with a
general guide that, if followed, can
maintain the airport’s long term viabili-
ty and allow the airport to continue to
provide air transportation service to the
region.
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CAPITAL PROGRAM

The analyses completed in previous
chapters evaluated development needs at
the airport over the next 20 years and
beyond, based on forecast activity and
operational  efficiency. Next, basic
economic, financial, and management
rationale are applied to each development
item so the feasibility of each item
contained in the plan can be assessed.

The analyses completed in the previous
chapters presented the needs of the
airport, on both the airside and the
landside, over the course of the next 20
years. In this chapter, a capital program will
be developed to present specific projects
recommended for the airport to achieve
the master plan vision. The master plan
vision is based on the airport achieving
specific demand-based triggers such as a
growth in based aircraft, an increase in

business jet activity, and an overall increase
in operations.

This chapter will present specific detail on
the capital projects needed based on
demand. Each project will be prioritized,
with immediate need for safety related
projects having the highest priority. Cost
estimates associated with each project will
be presented. A discussion of the available
funding sources will conclude this chapter.

AIRPORT DEVELOPMENT
SCHEDULES AND
COST SUMMARIES

With the establishment of a recom-
mended concept, the next step is to
determine a realistic schedule and the
associated costs for implementing the




plan. This section will examine the
overall cost of each item in the devel-
opment plan and present a development
schedule. The recommended improve-
ments are grouped by planning horizon:

short term, intermediate term, and
long term. Table 6A summarizes the
key milestones for each of the three
planning horizons.

TABLE 6A
Activity Summary
Glendale Municipal Airport
Baseline

(2005)

ANNUAL OPERATIONS

Short Term

Intermediate
Term

Long Term

Total Itinerant 47,094 59,169 69,653 89,225
Total Local 89,625 100,832 115,348 144,775
Total Operations 136,718 160,000 185,000 234,000
BASED AIRCRAFT

Single Engine 338 404 474 624
Multi-Engine 16 17 18 20
Turboprop 5 8 11 16
Jet 5 8 12 20
Helicopters/Others 16 17 19 23
Total Based Aircraft 380 454 534 703

Source: Coffman Associates Analysis

A key aspect of this planning document
is the use of demand-based planning
milestones. The short term planning
horizon contains items of highest priori-
ty, such as safety design standards. As
short term activity levels are reached, it
will then be time to program for the in-
termediate term projects based upon
the next activity milestones. Similarly,
when the intermediate term milestones
are reached, it will be time to program
for the long term activity milestones.

Many development items included in
the recommended concept will need to
follow demand indicators. For example,
the plan anticipates construction of new
hangars and taxilanes. Based aircraft
will be the indicator for additional han-
gar needs. If based aircraft growth oc-
curs as projected, additional hangars

will need to be constructed to meet the
demand.

If growth slows or does not occur as pro-
jected, hangar-related construction
projects can be delayed. As a result,
capital expenditures will be undertaken
as needed, which leads to a responsible
use of capital assets. Some develop-
ment items do not depend on demand,
such as pavement maintenance and
projects intended to meet FAA design
standards. These types of projects typi-
cally are associated with day-to-day op-
erations and should be monitored and
identified by airport management.

As a master plan is a conceptual docu-
ment, implementation of these capital
projects should only be undertaken after
further refinement of their design and




costs through architectural and engi-
neering analyses.  Moreover, some
projects may require further environ-
mental study, such as property acquisi-
tion.

The cost estimates presented in this
chapter have been increased by 15 per-
cent to allow for contingencies that may
arise on the project. The cost estimates
also include 25 percent for design and
engineering and construction inspection
and project management. Capital costs
presented here should be viewed only as
estimates subject to further refinement
during design. Nevertheless, these es-
timates are considered reasonable for
planning purposes. Cost estimates for
each of the development projects listed
in the capital program are in 2008 dol-
lars. Exhibit 6A presents the proposed
capital improvement program (CIP) for
the Glendale Municipal Airport.

SHORT TERM
IMPROVEMENTS

The proposed CIP has been divided into
three planning horizons: short, inter-
mediate, and long term. By grouping
the projects, airport administration can
accelerate projects that become critical
or delay projects that are not priorities.
The development staging is presented
on Exhibit 6B.

On an annual basis, Arizona airports
submit a five year capital improvement
plan to both the FAA and ADOT Aero-
nautics. The CIP submittal is intended
to alert the FAA and ADOT to priority
projects for which the airport intends to
request grant funding. Items from the
most recent airport CIP submittal (Oc-
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tober 2008) that are compatible with
the master plan concept are included in
this 20-year CIP.

The short term projects have been seg-
mented by year from 2010 through
2014. The intermediate and long term
projects have been grouped by planning
horizon in order to allow greater flex-
ibility in implementation.

The first two projects considered for the
2010 fiscal year are the surfacing of the
runway and taxiway shoulders. Cur-
rently the shoulders are provided by
grading which is not enough to prevent
damage from erosion or to prevent dust.
In addition, the soil surrounding the
runway system is rocky in nature and
the presence of Foreign Object Debris
(FOD) is a daily concern. The paved
shoulders will provide an added meas-
ure of safety and reduce the possibility
of aircraft damage from FOD.

The next project is the acquisition and
installation of perimeter security cam-
eras along the north and west airport
property line. Additional security cam-
eras along the east and south property
line are not necessary at this time as
the existing fencing and the New River
channel provide security.

Environmental documentation, typical-
ly in the form of an environmental as-
sessment is needed for the purchase of
approximately 36 acres of undeveloped
property to the north of the airport and
6.8 acres of land at the corner Glendale
Avenue and Glen Harbor Boulevard.
The 36 acres of property are within the
Runway 19 approach and departure
runway protection zones. The 6.8 acres
of land is necessary for landside devel-



opment. The FAA requires an envi-
ronmental assessment for the acquisi-
tion of any property over three acres in
size. There is a possibility that a Cate-
gorical Exclusion will meet the envi-
ronmental documentation requirements
and would be less expensive. Converse-
ly, if an Environmental Impact State-
ment (EIS) is required, the cost could be
somewhat higher but the potential for
this is remote.

The next item in the 2010 CIP is the
commission of an airport capacity study.
By agreement with the donor of the east
side property, an airport capacity study
is to be undertaken to determine if a
parallel runway may be needed on the
site to accommodate forecast growth in
operations. This master plan does not
draw any conclusions regarding the
need for a parallel runway but it does
proceed under the assumption that any
short term development would be tem-
porary in nature, per the agreement.

The blast fence currently in place im-
mediately north of Runway 1 is within
the object free zone (OFZ). This area
must be free of surface penetration, ex-
cept those elements necessary for navi-
gation, such as light stands. This
project has been identified by the FAA
Runway Safety Action Team as a high
priority.

The last project identified in 2010 is
annual pavement maintenance. Pave-
ment maintenance is an ongoing need
for the airport, and the actual cost will
vary from year to year. As a result, an
estimate based on consultation with the
airport engineer and based on historical
expenditures, has been developed. The
same cost is therefore included for each
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year of the CIP with the understanding
that some years may require a greater
expenditure while other years may re-
quire little or no maintenance.

New environmental documentation will
be needed prior to the development of
the east side of the airport. In 2011,
this documentation covers areas
planned for the east side parallel tax-
iway. Again, an Environmental As-
sessment (EA) is assumed but the less
expensive Categorical Exclusion may
suffice or the more expensive EIS may
be needed. The need for an EIS is rare
for existing airport property.

The main terminal ramp area is in need
of replacement lighting. The current
configuration has 12 light poles evenly
spaced across the ramp area. This area
is heavily used by helicopters and fixed
wing aircraft. The replacement apron
lighting will be located on the perimeter
of the apron and the light poles are
planned to be removed. This will elimi-
nate the potential of an aircraft wing or
helicopter rotor coming into contact
with a light pole.

The airport plans to begin the acquisi-
tion of property adjacent the airport in
2011. The first property identified is
approximately 18 acres of the undeve-
loped property to the north of the air-
port that falls within the runway pro-
tection zone. This property is necessary
to insure compatible land uses and for
approach protection. This total area
identified for acquisition could encom-
pass as much as 36 acres but the mini-
mum required is the area entirely with-
in the RPZ which is approximately 30
acres.
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Year/
Project #

Project

Short Term

Project

Total ‘
Cost

FAA
Eligible

ADOT
Eligible

Local
Share

2010-1
2010- 2

2010-3
2010-4

2010-5
2010-6
2010-7

Runway Shoulder - Design/Construct
Taxiway Shoulder - Design/Construct

Security Equipment/Install

EA - Land Acquisition: 36 RPZ Acres & NW
Corner 7 Acres

Capacity Study

Blast Fence Removal - RSA Improvement
Pavement Maintenance

$1,336,000
$1,783,000
$1,500,000

$200,000
$100,000
$300,000
$200,000

$1,269,200
$1,693,850
$1,425,000

$190,000

$95,000
$285,000
$190,000

$33,400
$44,575

$37,500

$5,000
$2,500
$7,500
$5,000

$33,400
$44,575

$37,500

$5,000
$2,500
$7,500
$5,000

Subtotal

$5,419,000

$5,148,050

$135,475

$135,475

2011-8
2011-9
2011 -10
2011-11

EA - Eastside Taxiway

Main Ramp Lighting

Land Acquisition: 18 RPZ Acres
Pavement Maintenance

$250,000
$302,000
$7,500,000
$200,000

$237,500
$286,900
$7,125,000
$190,000

$6,250
$7,550
$187,500
$5,000

$6,250
$7,550
$187,500
$5,000

Subtotal

$8,252,000

$7,839,400

$206,300

$206,300

2012 - 12
2012 - 13
2012 - 14

Land Acquisition: 18 Acres RPZ
Land Acquisition: 7 Acres NW Corner
Pavement Maintenance

$7,500,000
$2,833,000
$200,000

$7,125,000
$2,691,350
$190,000

$187,500
$70,825
$5,000

$187,500
$70,825
$5,000

Subtotal

$10,533,000

$10,006,350

$263,325

$263,325

2013 - 15
2013 - 16
2013 - 17
2013 - 18
2013 -19

Master Plan Update

EA - RSA Improvements

NW Corner Ramp - Design/Construct
East Side Taxiway - Design/Construct
Pavement Maintenance

$300,000
$200,000
$1,596,000
$5,812,000
$200,000

$285,000
$190,000
$1,516,200
$5,521,400
$190,000

$7,500
$5,000
$39,900
$145,300
$5,000

$7,500
$5,000
$39,900
$145,300
$5,000

Subtotal

$8,108,000

$7,702,600

$202,700

$202,700

2014 - 20
2014 - 21
2014 - 22

2014 - 23
2014 - 24

EMAS Rwy 1 - Design/Construct

EMAS Rwy 19 - Design/Construct

Taxiway Pavement Design/Construct for
EMAS

ARFF Building (3,500 s.f.) - Design/Construct
Pavement Maintenance

$3,600,000
$3,600,000

$637,000
$1,401,000
$200,000

$3,420,000
$3,420,000

$605,150
$0
$190,000

$90,000
$90,000

$15,925
$0
$5,000

$90,000
$90,000

$15,925
$1,401,000
$5,000

Subtotal

$9,438,000

$7,635,150

$200,925

$1,601,925

Short Term

Totals

$41,750,000

$38,331,550

$1,008,725

$2,409,725

Intermediate Term
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EA East Ramp and Taxilanes

East Side Access Road

East Side Ramp Construction

East Side Ramp Lighting

Connecting Taxilanes to Box Hangar Area
East Side Corporate Taxiway (Phase 1)
East Side Box Hangar Taxilanes
Pavement Maintenance

$200,000
$1,170,000
$7,041,000
$126,000
$111,000
$340,000
$1,155,000
$1,000,000

$190,000
$1,111,500
$6,688,950
$119,700
$105,450
$323,000
$1,097,250
$950,000

$5,000
$29,250
$176,025
$3,150
$2,775
$8,500
$28,875
$25,000

$5,000
$29,250
$176,025
$3,150
$2,775
$8,500
$28,875
$25,000

Intermediat

e Term Totals

$11,143,000

$10,585,850

$278,575

$278,575

Long Term

0O ~NO O WNPE

Master Plan Update

Crossing Taxiways

East Side Corporate Taxiways (Phase 2)
East Side T-hangar Taxilanes
Southwest Public Apron

Southwest Access Road

Replacement ATCT

Pavement Maintenance

$400,000
$296,000
$1,213,000
$4,541,000
$1,330,000
$123,000
$4,200,000
$2,000,000

$380,000
$281,200
$1,152,350
$4,313,950
$1,263,500
$116,850
$3,990,000
$1,900,000

$10,000
$7,400
$30,325
$113,525
$33,250
$3,075
$105,000
$50,000

$10,000
$7,400
$30,325
$113,525
$33,250
$3,075
$105,000
$50,000

Long Term

Totals

Total Development Costs

ADOT: Arizona Department of Transportation - Aeronautics Division

EMAS: Enginee

red Materials Arresting System

$14,103,000

$13,397,850

$352,575

$66,996,000 | $62,315,250 | §

FAA: Federal Aviation Administration
RPZ: Runway Protection Zone
ATCT: Airport Traffic Control Tower

$352,575
$3,040,875

EA: Environmental Assessment
ARFF: Aircraft Rescue Fire Fighting

Source: GEU 2008 ACIP and Coffman Associates Analysis

Exhibit 6A
CAPITAL IMPROVEMENT
PROGRAM
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——-——Existing Airport Property Line
——-——Ultimate Airport Property Line
Runway Protection Zone (RPZ)
Object Free Area
Runway Safety Area
Property Acquisition

Date of Photo: 5/1/06
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Short Term

2010
Runway Shoulder - Design/Construct
Taxiway Shoulder - Design/Construct
Security Equipment/Install
EA - Land Acquisition: 36 RPZ Acres & NW Corner
7 Acres - NP
Capacity Study - NP
Blast Fence Removal - RSA Improvement
Pavement Maintenance - NP

2011
EA - Eastside Taxiway - NP
Main Ramp Lighting
Land Acquisition: 18 RPZ Acres
Pavement Maintenance - NP

2012
Land Acquisition: 18 Acres RPZ
Land Acquisition: 7 Acres NW Gorner
Pavement Maintenance - NP

2013
Master Plan Update - NP
EA - RSA Improvements - NP
NW Corner Ramp - Design/Construct
East Side Taxiway - Design/Construct
Pavement Maintenance - NP

2014
EMAS Rwy 1 - Design/Construct
EMAS Rwy 19 - Design/Construct
Taxiway Pavement Design/Construct for EMAS
ARFF Building (3,500 s.f.) - Design/Gonstruct
Pavement Maintenance - NP

EA East Ramp and Taxilanes - NP
East Side Access Road

East Side Ramp Construction
East Side Ramp Lighting

East Side Corporate Taxiway (Phase 1)
East Side Box Hangar Taxilanes
Pavement Maintenance - NP

®
@
| ®
i @
' . Connecting Taxilanes to Box Hangar Area
®
@
®

@ Master Plan Update - NP
@ Crossing Taxiways
@ East Side Corporate Taxiway (Phase 2)
@ East Side T-hangar Taxilanes
® Southwest Public Apron
® Southwest Access Road
Replacement ATCT
Pavement Maintenance - NP

EA - Environmental Assessment or other appropriate
environmental documentation.
ARFF - Aircraft Rescue and Fire Fighting

NP - Not Pictured

SCALE IN FEET

Camelback Road

Glendale’Avenue =

1
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The CIP for 2012 is dedicated exclusive
to further property acquisition. An ad-
ditional 18 acres to the north would
complete the acquisition of the RPZs.
The property on the northwest corner is
also identified for acquisition in this
time frame. This is flight-line property
that should be reserved for aviation
purposes. This property is also identi-
fied at the potential location for a new
city fire station that could also serve the
needs of the airport.

The first project identified in 2013 is an
update to this master plan. By this
timeframe, the aviation demand fore-
casts, approved by the FAA, for this
master plan will be seven years old.
This would be an appropriate time to
revisit the assumptions and identify
any changes to design standards and
their applicability to the airport.

In preparation for the installation of
EMAS designed for the enhanced safety
and for runway length preservation,
further environmental documentation is
required. An EA should cover both ends
of the runway.

The construction of the northwest ramp
is planned in 2013. This ramp is
planned to accommodate three medium
sized aircraft hangars and a future city
fire station.

The planned east side taxiway is sche-
duled for construction in 2013. This
taxiway has already been designed in
large part, by the airport engineer. The
cost estimate does include revisiting
that design and updating it as neces-
sary to accommodate any changes since
that original design was undertaken.
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The last year of the short term CIP in-
cludes the installation of EMAS and the
construction of the fire station on the
northwest parcel. EMAS will provide a
near equivalent level of safety to meet-
ing the full 1,000-foot RSA standard
beyond the runway ends. The EMAS
beds will require changes to the current
runway ends. The threshold taxiways
will need to be relocated. During this
project, pavement that will no longer be
used is planned to be removed.

One of the parcels on the northwest site
is reserved for a new fire station. Since
Glendale Municipal Airport is not re-
qguired to provide airport rescue and
firefighting services (ARFF) by federal
regulations, this project is not eligible
for FAA grant funding assistance.

The total investment necessary for
the short term capital improvement
program is approximately $41.8
million. Of this total, $38.3 million
is eligible for FAA grant funding,
and approximately $1.0 million is
eligible for ADOT funding. The re-
maining $2.4 million would be the
responsibility of the City of Glen-
dale.

It should be noted that while projects
may be eligible for federal grant assis-
tance there is no guarantee that funds
will be available on the specified time-
frame. If a project is identified as a
priority but full grant funding is not
available from the identified source,
then often projects can be phased over
multiple years or other funding sources
can be sought.



INTERMEDIATE TERM
IMPROVEMENTS

Analyzing the impact to the environ-
ment is necessary for most improve-
ment projects at federally obligated air-
ports. The first project in the interme-
diate term is development of the appro-
priate environmental documentation
related further development of the east
side of the airport. Projects related to
the construction of an east side public
ramp and the taxilanes will require en-
vironmental documentation.

Surface access to the landside facilities
on the east side will be necessary in
conjunction with apron and potential
hangar development. The access road is
considered to be the responsibility of the
airport. A large public apron area is
planned to accommodate aircraft tie-
down positions and transient aircraft
parking. Appropriate ramp lighting is
also planned with the apron construc-
tion.

Several public use taxilanes are
planned for the intermediate planning
horizon. The first taxilane extends to
the northeast from the planned parallel
taxiway. The second is a partial tax-
ilane to the south of the east side ter-
minal ramp. This taxilane will provide
access to the terminal area for the
planned box hangar development.
Three additional taxilanes leading to
the box hangar development area is also
planned. These taxilanes would be
planned to accommodate aircraft in air-
plane design group (ADG) Il with
wingspans up to 79 feet.

Finally, the intermediate term planning
horizon includes a place holder for ma-
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jor pavement maintenance that may
need to be undertaken during this time-
frame. It is the airport’s responsibility
to preserve the useful life of airport
pavements. To this end, some surfaces
may need significant repair or replace-
ment during the intermediate planning
horizon.

The total investment for the inter-
mediate term capital improvement
program is approximately $11.1
million. Of this total, $10.6 million
is eligible for FAA grant funding,
and $280,000 is eligible for ADOT
funding. The remaining $280,000
would be the responsibility of the
City of Glendale.

LONG TERM IMPROVEMENTS

By the long term planning period much
is planned to have been accomplished at
the airport. This will be a good time for
the airport to revisit their master plan
and make any adjustment needed based
on changes in aviation activity and the
aviation industry. Therefore a master
plan update is the first project consi-
dered in the long term planning period.

The next project is the construction of
two taxiways leading from the runway
to the west side. By the long term
planning period, additional runway ca-
pacity may be necessary and taxiway
improvements is one way to increase
the utilization of the runway by allow-
ing aircraft to exit the runway quicker.

Three taxiways leading to the planned
northeast corporate hangar area are
considered in the long term. While
these taxiways would be eligible for



FAA grant funding, timing and funding
availability is always an issue. If it
were desired to make the corporate
hangar parcels available sooner, a pri-
vate developer could undertake the con-
struction of these taxiways. That de-
veloper could then maintain the tax-
ilanes privately and include the land in
their land lease with the airport or the
constructed taxilane could be deeded to
the airport and the airport could main-
tain the pavement.

The southeast portion of the airfield is
planned for a T-hangar complex. The
taxilanes and pavement areas needed to
support this development are consi-
dered in the long term planning period.

There is an opportunity to develop a
small aircraft ramp and hangar area on
the southwest portion of the airport.
This apron is planned in the long term.
Once again, a private developer could
endeavor to construct this apron in a
more timely fashion.

Other than the placeholder for annual
pavement maintenance, the final
project in the master plan is the con-
struction of a replacement airport traffic
control tower. First a formal airport
traffic control tower site selection study
should be undertaken. This study
would follow criteria set forth in FAA
Handbook 7031.2C, Airway Planning
Standard Number One - Terminal Air
Navigation Facilities and Air Traffic
Control Services. This study will devel-
op justification for a replacement ATCT
and present a benefit-cost analysis.

Once justification for a replacement
ATCT is established, operational and
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spatial requirements are planned fol-
lowing guidance provided in FAA Order
6480.4, Airport Traffic Control Tower
Siting Criteria. Factors such as visibili-
ty, size, height, signal strength, and
height and hazard compliance will be
considered.

The west side location for the existing
tower is adequate but it does not meet
current tower specifications. When the
siting study is undertaken considera-
tion should be given to a west side loca-
tion.

The total investment for the long
term capital needs program is ap-
proximately $14.1 million. Of this
total, $13.4 million is eligible for
FAA grant funding. The remaining
portion is evenly split between
ADOT and the City of Glendale.

CAPITAL IMPROVEMENT
PROGRAM SUMMARY

The 20-year capital improvement pro-
gram for Glendale Municipal Airport
focuses heavily on meeting FAA design
standards for safety, improving overall
airfield capacity, and providing deve-
lopable space for landside facilities to
accommodate forecasted growth in
based aircraft.

On the airside, the runways and tax-
iways shoulders are planned to be
paved. This is a potential safety issue
because of the frequency FOD and of
visibility reduction due to dust. An east
side parallel taxiway is planned in or-
der to allow for expansion of landside
facilities.



Improvements to the RSA are planned
in the intermediate planning horizon.
In order to maintain the maximum
runway length for a future critical air-
craft represented by large business jets,
EMAS is planned on both runway ends.
The EMAS provides a level of safety
nearly equivalent to providing the full
1,000-foot RSA beyond the runway
ends.

On the landside, new aircraft storage
hangars are planned to accommodate
forecast growth. On the west side, sev-
eral infill hangars are planned. A small
new ramp to the southwest is also
planned. On the east side, a mix of
hangar development is planned. The
northeast portion is planned for corpo-
rate aviation parcels. The middle por-
tion of the east side is planned for a
large aircraft ramp intended to accom-
modate local tie-down aircraft and tran-
sient aircraft parking. The southeast
portion is planned for small individual
box hangars and T-hangars.

The 20-year investment total is ap-
proximately $67.0 million. Projects
eligible for FAA grant assistance
total $62.4 million. ADOT eligible
capital improvement projects total
$1.6 million. The local responsibili-
ty totals $3.0 million.

CAPITAL IMPROVEMENT
FUNDING SOURCES

Financing capital improvements at the
airport will not rely solely on the finan-
cial resources of the airport. Capital
improvement funding is available
through various grant-in-aid programs
on both the state and federal levels.
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The following discussion outlines key
sources of funding potentially available
for capital improvements at Glendale
Municipal Airport.

FEDERAL GRANTS

Through federal legislation over the
years, various grant-in-aid programs
have been established to develop and
maintain a system of public airports
across the United States. The purpose
of this system and its federally based
funding is to maintain national defense
and to promote interstate commerce.
The most recent legislation affecting
federal funding was enacted in late
2003 and was titled Century of Aviation
Re-authorization Act, or Vision 100.

The four-year bill covered FAA fiscal
years 2004, 2005, 2006, and 2007. This
bill presented similar funding levels to
the previous bill - Air 21. Airport Im-
provement Program (AIP) funding was
authorized at $3.4 billion in 2004, $3.5
billion in 2005, $3.6 billion in 2006, and
$3.7 billion in 2007. This bill provided
the FAA the opportunity to plan for
longer term projects versus one-year re-
authorizations.

Vision 100 expired at the end of fiscal
year 2007. A series of continuing reso-
lutions were passed in order to carry the
program through June 2008 at 75 per-
cent of authorized funding levels. In
December 2007, AIP was included in
the omnibus appropriation act and au-
thorized $3.5 billion in 2008 for airport
improvements. While this one-year bill
provided AIP funding it did not provide
the legislative authority to continue the
program. This issue was temporarily



solved in February 2008 with a bill that
provided AIP authority through the end
of fiscal 2008. As of May 2008, a new
multi-year AIP authorization and au-
thority bill had not been passed.

The source for airport improvement
funds from the federal government is
the Aviation Trust Fund. The Aviation
Trust Fund was established in 1970 to
provide funding for aviation capital in-
vestment programs (aviation develop-
ment, facilities and equipment, and re-
search and development). The Aviation
Trust Fund also finances the operation
of the FAA. It is funded by user fees,
including taxes on airline tickets, avia-
tion fuel, and various aircraft parts.

Funds are distributed each year by the
FAA from appropriations by Congress.
A portion of the annual distribution is
to primary commercial service airports
based upon enplanement (passenger
boarding) levels. When Congress ap-
propriates the full amounts authorized
by Vision 100 and the extension bills,
eligible general aviation airports could
receive up to $150,000 of funding each
year in Non-Primary Entitlement
(NPE) funds (National Plan of Inte-
grated Airport Systems [NPIAS] inclu-
sion is required for general aviation en-
titlement funding). Glendale Municipal
Airport qualified for full NPE funding
as the NPIAS includes over $150,000 in
yearly capital projects.

The remaining AIP funds are distri-
buted by the FAA based upon the prior-
ity of the project for which they have
requested federal assistance through
discretionary apportionments. A na-
tional priority ranking system is used to
evaluate and rank each airport project.

6-9

Those projects with the highest priority
are given preference in funding.

Under the AIP program, examples of
eligible development projects include
the airfield, public aprons, and access
roads. Additional buildings and struc-
tures may be eligible if the function of
the structure is to serve airport opera-
tions in a non-revenue generating ca-
pacity, such as maintenance facilities.

Whereas entitlement monies are guar-
anteed on an annual basis, discretio-
nary funds are not assured. If the com-
bination of entitlement, discretionary,
and airport sponsor match does not pro-
vide enough capital for planned devel-
opment, projects may be delayed. Other
supplemental funding sources are de-
scribed in the following subsections.

STATE FUNDING PROGRAM

In support of the state aviation system,
the State of Arizona also participatesin
airport improvement projects. The
source for state airport improvement
funds is the Arizona Aviation Fund.
Taxes levied by the state on aviation
fuel, flight property, aircraft registra-
tion tax, and registration fees (as well
as interest on these funds) are deposited
in the Arizona Aviation Fund.

Under the State of Arizona’s grant pro-
gram, an airport can receive funding for
one-half (currently 2.5 percent) of the
local share of projects receiving federal
AIP funding. The state also provides 90
percent funding for projects which are
typically not eligible for federal AIP
funding or have not received federal
funding.



State Airport Loan Program

The Arizona Department of Transporta-
tion (ADOT) -Aeronautics Division’s
Airport Loan Program was established
to enhance the utilization of state funds
and provide a flexible funding mechan-
ism to assist airports in funding im-
provement projects. The loan program
is intended to provide funding assis-
tance for those projects that will contri-
bute to the economic well being of the
airport. Some examples are hangars,
utility improvements, fuel farms, ter-
minals, revenue generating auto park-
ing, terminal building restaurants, and
recreational improvements.

Unlike the Federal AIP funding me-
chanism, revenue-generating improve-
ments, such as hangars and fuel storage
facilities, are eligible under the State
Airport Loan Program. Projects which
are not currently eligible for the State
Airport Loan Program are considered if
the project would enhance the airport’s
ability to be financially self-sufficient.

There are three ways in which the loan
funds can be used: Grant Advance,
Matching  Funds, or Revenue-
Generating Projects. The Grant Ad-
vance loan funds are provided when the
airport can demonstrate the ability to
accelerate the development and con-
struction of a multi-phase project. The
project(s) must be compatible with the
airport master plan and be included in
the ADOT Five-Year Airport Develop-
ment Program. The Matching Funds
are provided to meet the local matching
fund requirement for securing federal
airport improvement grants or other
federal or state grants. The Revenue-
Generating funds are provided for air-
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port-related construction projects that
are not eligible for funding under
another program.

Pavement Maintenance Program

The airport system in Arizona is a mul-
ti-million dollar investment of public
and private funds that must be pro-
tected and preserved. State aviation
fund dollars are limited, and the State
Transportation Board recognizes the
need to protect and extend the maxi-
mum useful life of the airport system's
pavement. The Arizona Pavement Pre-
servation Program (APPP) has been es-
tablished to assist in the preservation of
the Arizona airport system infrastruc-
ture. Glendale Municipal Airport parti-
cipates in this program.

Public Law 103-305 requires that air-
ports requesting Federal AIP funding
for pavement rehabilitation or recon-
struction have an effective pavement
maintenance management system. To
this end, ADOT-Aeronautics maintains
an Airport Pavement Management Sys-
tem (APMS). This system requires
monthly airport inspections, which are
conducted by airport management and
supplied to ADOT.

The Arizona Airport Pavement Man-
agement System uses the Army Corps
of Engineers’ “Micropaver” program as a
basis for generating a Five-Year Airport
Pavement  Preservation Program
(APPP). The APMS consists of visual
inspections of all airport pavements.
Evaluations are made of the types and
severities observed and entered into a
computer program database. Pavement
Condition Index (PCI) values are de-



termined through the visual assessment
of pavement conditions in accordance
with the most recent FAA Advisory Cir-
cular 150/5380-7, Pavement Manage-
ment System, and range from 0O (failed)
to 100 (excellent). Every three years, a
complete database update with new
visual observations is conducted. Indi-
vidual airport reports from the update
are shared with all participating system
airports. The Aeronautics Division en-
sures that the APMS database is kept
current, in compliance with FAA re-
guirements.

Every year, the Aeronautics Division,
utilizing the APMS, will identify airport
pavement maintenance projects eligible
for funding for the upcoming five years.
These projects will appear in the State's
Five-Year Airport Development Pro-
gram. Once a project has been identi-
fied and approved for funding by the
State Transportation Board, the airport
sponsor may elect to accept a state
grant for the project and not participate
in the Airport Pavement Preservation
Program (APPP), or the airport sponsor
may sign an Inter-Government Agree-
ment (IGA) with the Aeronautics Divi-
sion to participate in the APPP.

LOCAL FUNDING

The balance of project costs, after con-
sideration has been given to grants,
must be funded through local resources
(i.e airport revenues or City of Glendale
revenues). The goal for the operation of
the airport is to generate ample reve-
nues to cover all operating and main-
tenance costs, as well as the local
matching share of capital expenditures.
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There are several alternatives for local
financing options for future develop-
ment at the airport, including airport
revenues, direct funding from the City,
issuing bonds, and leasehold financing.
These strategies could be used to fund
the local matching share or complete
the project if grant funding cannot be
arranged.

Local funding options may also include
the solicitation of private developers to
construct and manage hangar facilities.
The airport has, in the past supported
private development of hangars and in
some cases taxilanes. Private hangar
development should only be allowed
within the definition of the airport mas-
ter plan and within the rules and regu-
lations of the airport in order to main-
tain an efficient airport facility layout.

SUMMARY

The best means to begin implementa-
tion of the recommendations in this
master plan is to first recognize that
planning is a continuous process that
does not end with completion and ap-
proval of this document. Rather, the
ability to continuously monitor the ex-
isting and forecast status of airport ac-
tivity must be provided and maintained.
The issues upon which this master plan
is based will remain valid for a number
of years. The primary goal is for the
airport to best serve the air transporta-
tion needs of the region, while continu-
ing to be economically self-sufficient.

The actual need for facilities is most
appropriately established by airport ac-
tivity levels rather than a specified
date. For example, projections have



been made as to when additional han-
gars may be needed at the airport. In
reality, however, the timeframe in
which the development is needed may
be substantially different. Actual de-
mand may be slower to develop than
expected. On the other hand, high le-
vels of demand may establish the need
to accelerate the development. Al-
though every effort has been made in
this master planning process to conser-
vatively estimate when facility devel-
opment may be needed, aviation de-
mand will dictate when facility im-
provements need to be delayed or acce-
lerated.

The real value of a usable master plan
is in keeping the issues and objectives
in the minds of the managers, decision-
makers, and the community, so that
they are better able to recognize change
and its effect. In addition to adjust-
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ments in aviation demand, decisions
made as to when to undertake the im-
provements recommended in this mas-
ter plan will impact the period that the
plan remains valid. The format used in
this plan is intended to reduce the need
for formal and costly updates by simply
adjusting the timing. Updating can be
done by the manager, thereby improv-
ing the plan’s effectiveness.

In summary, the planning process re-
guires that airport management consis-
tently monitor the progress of the air-
port in terms of aircraft operations and
based aircraft. Analysis of aircraft de-
mand is critical to the timing and need
for new airport facilities. The informa-
tion obtained from continually monitor-
ing airport activity will provide the data
necessary to determine if the develop-
ment schedule should be accelerated or
decelerated.
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APPENDIX A

ABOVE GROUND LEVEL: The elevation of a
point or surface above the ground.

ACCELERATE-STOP DISTANCE AVAILABLE
(ASDA): See declared distances.

ADVISORY CIRCULAR: External publications
issued by the FAA consisting of non-
regulatory material providing for the recom-
mendations relative to a policy, guidance
and information relative to a specific avia-
fion subject.

AIR CARRIER: An operator which: (1) per-
forms at least five round trips per week
between two or more points and publishes
flight schedules which specify the times, days
of the week, and places between which
such flights are performed; or (2) transports
mail by air pursuant to a current contract
with the U.S. Postal Service. Certified in
accordance with Federal Aviation Regula-
fion (FAR) Parts 121 and 127.

AIRCRAFT: A transportation vehicle that is
used or intended for use for flight.

AIRCRAFT APPROACH CATEGORY: An alpho-
betic classification of aircraft based upon 1.3
fimes the stall speed in a landing configura-
tion at their maximum certified landing
weight.

AIRCRAFT OPERATION: The landing, takeoff,
or fouch-and-go procedure by an aircraft on
a runway at an airport.

AIRCRAFT OPERATIONS AREA: A restricted
and secure area on the airport property
designed to protect all aspects related to
aircraft operations.

AIRCRAFT OWNERS AND PILOTS ASSOCIATION:

Glessazy of Terms

AIRCRAFT APPROACH CATEGORY: A grouping
of aircraft based on 1.3 times the stall speed
in their landing configuration at their maxi-
mum certificated landing weight. The
categories are as follows:

e Category A: Speed less than 91 knots.

e Category B: Speed 91 knots or more,
but less than 121 knots.

e Category C: Speed 121 knots or more,
but less than 141 knots.

e Category D: Speed 141 knots or more,
but less than 166 knots.

e Category E: Speed greater than 166 knots.

AIRCRAFT RESCUE AND FIRE FIGHTING: A facil-
ity located at an airport that provides
emergency vehicles, extinguishing agents,
and personnel responsible for minimizing the
impacts of an aircraft accident or incident,

AIRFIELD: The portion of an airport which
contains the facilities necessary for the
operation of aircraft,

AIRLINE HUB: An airport at which an airline
concentrates a significant portion of its activ-
ity and which often has a significant amount
of connecting traffic.

AIRPLANE DESIGN GROUP (ADG): A grouping
of aircraft based upon wingspan. The groups
are as follows:

e Group I: Up to but not including 49 feet.

e Group II: 49 feet up to but not including
79 feet.

e Group lll: 79 feet up to but not including
118 feet.

e Group IV: 118 feet up to but not including
171 feet.

A private organization serving the interests | ¢ Group V: 171 feet up to but not including

and needs of general aviation pilots and air- 214 feet.

craft owners. * Group VI: 214 feet or greater. —
Goffzian
Associates
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AIRPORT AUTHORITY: A quasi-governmental
public organization responsible for setting the
policies governing the management and
operation of an airport or system of airports
under its jurisdiction.

AIRPORT BEACON: A navigational aid locat-
ed at an airport which displays a rotating
light beam to identify whether an airport is
lighted.

AIRPORT CAPITAL IMPROVEMENT PLAN: The
planning program used by the Federal Avia-
tfion Administration to identify, prioritize, and
distribute funds for airport development and
the needs of the National Airspace System to
meet specified national goals and objec-
fives.

AIRPORT ELEVATION: The highest point on the
runway system at an airport expressed in feet
above mean sea level (MSL).

AIRPORT LAYOUT DRAWING (ALD): The draw-
ing of the airport showing the layout of
existing and proposed airport facilities.

AIRPORT MASTER PLAN: The planner’s concept
of the long-term development of an airport.

AIRPORT MOVEMENT AREA SAFETY SYSTEM: A
system that provides automated alerts and
warnings of potential runway incursions or
other hazardous aircraft movement events.

AIRPORT OBSTRUCTION CHART: A scaled
drawing depicting the Federal Aviation Reg-
ulation (FAR) Part 77 surfaces, a
representation of objects that penetrate
these surfaces, runway, taxiway, and ramp
areas, navigational aids, buildings, roads and
other detail in the vicinity of an an airport.

AIRPORT REFERENCE CODE (ARC): A coding
system used to relate airport design criteria to
the operational (Aircraft Approach Catego-
ry) to the physical characteristics (Airplane
Design Group) of the airplanes infended to
operate at the airport.

AIRPORT REFERENCE POINT (ARP): The latitude
and longitude of the approximate center of
the airport.

AIRPORT SPONSOR: The entity that is legally
responsible for the management and opero-
fion of an airport, including the fulfilment of
the requirements of laws and regulations
related thereto.

AIRPORT SURFACE DETECTION EQUIPMENT: A
radar system that provides air fraffic con-
frollers with a visual representation of the
movement of aircraft and other vehicles on
the ground on the airfield at an airport.

AIRPORT SURVEILLANCE RADAR: The primary
radar located at an qirport or in an air traffic
control ferminal area that receives a signal
at an antenna and transmits the signal to air
fraffic control display equipment defining the
location of aircraft in the air. The signal pro-
vides only the azimuth and range of aircraft
from the location of the antenna.

AIRPORT TRAFFIC CONTROL TOWER (ATCT): A
central operations facility in the terminal air
fraffic control system, consisting of a tower,
including an associated instrument flight rule
(IFR) room if radar equipped, using
air/ground communications and/or radar,
visual signaling and other devices to provide
safe and expeditious movement of terminal
air traffic.

AIR ROUTE TRAFFIC CONTROL CENTER: A facili-
Ty which provides enroute air traffic control
service to aircraft operating on an IFR flight
plan within controlled airspace over a large,
multi-state region.

AIRSIDE: The portion of an airport that con-
tains the facilities necessary for the operation
of aircraft.

AIRSPACE: The volume of space above the

surface of the ground that is provided for the
operation of aircraft.

>
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AIR TAXI: An qir carrier certificated in accor-
dance with FAR Part 121 and FAR Part 135
and authorized to provide, on demand, pub-
lic tfransportation of persons and property by
aircraft, Generally operates small aircraft
“for hire” for specific trips.

AIR TRAFFIC CONTROL: A service operated by
an appropriate organization for the purpose
of providing for the safe, orderly, and expedi-
tious flow of air traffic.

AIR ROUTE TRAFFIC CONTROL CENTER
(ARTCC): A facility established to provide air
traffic control service to aircraft operating on
an IFR flight plan within controlled airspace
and principally during the enroute phase
of flight.

AIR TRAFFIC HUB: A categorization of com-
mercial service airports or group of
commercial service airports in a metropolitan
or urban area based upon the proportion of
annual national enplanements existing at the
airport or airports. The categories are large
hub, medium hub, small hub, or non-hub. It
forms the basis for the apportionment of enti-
flement funds.

AIR TRANSPORT ASSOCIATION OF AMERICA:
An organization consisting of the principal
U.S. airlines that represents the interests of the
airline industry on major aviation issues
before federal, state, and local government
bodies. It promotes air fransportation safety
by coordinating industry and governmental
safety programs and it serves as a focal point
for industry efforts to standardize practices
and enhance the efficiency of the air trans-
portation system.

ALERT AREA: See special-use airspace.

ALTITUDE: The vertical distance measured in
feet above mean sea level,

ANNUAL INSTRUMENT APPROACH (AIA): An
approach to an airport with the intent to
land by an aircraft in accordance with an IFR

flight plan when visibility is less than three
miles and/or when the ceiling is at or below
the minimum initial approach altitude.

APPROACH LIGHTING SYSTEM (ALS): An qir-
port lighting facility which provides visual
guidance to landing aircraft by radiating
light beams by which the pilot aligns the air-
craft with the extended centerline of the
runway on his final approach and landing.

APPROACH MINIMUMS: The altitude below
which an aircraft may not descend while on
an IFR approach unless the pilot has the run-
way in sight.

APPROACH SURFACE: An imaginary obstruc-
tion limiting surface defined in FAR Part 77
which is longitudinally centered on an
extended runway centerline and extends
outward and upward from the primary sur-
face at each end of a runway at a
designated slope and distance based upon
the type of available or planned approach
by aircraft to a runway.

APRON: A specified portion of the airfield
used for passenger, cargo or freight loading
and unloading, aircraft parking, and the
refueling, maintenance and servicing of
aircraft.

AREA NAVIGATION: The air navigation proce-
dure that provides the capability to establish
and maintain a flight path on an arbitrary
course that remains within the coverage
area of navigational sources being used.

AUTOMATED TERMINAL INFORMATION SERVICE
(ATIS): The continuous broadcast of recorded
non-control information at towered airports.
Information typically includes wind speed,
direction, and runway in use.

AUTOMATED SURFACE OBSERVATION SYSTEM
(ASOS): A reporting system that provides fre-
quent airport ground surface weather
observation data through digitized voice
broadcasts and printed reports.

>
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AUTOMATED WEATHER OBSERVATION STATION
(AWOS): Equipment used to automatically
record weather conditions (i.e. cloud height,
visibility, wind speed and direction, tempera-
fure, dewpoint, etc.)

AUTOMATIC DIRECTION FINDER (ADF): An air-
craft radio navigation system which senses
and indicates the direction fo a non-direc-
fional radio beacon (NDB) ground
fransmitter.

AVIGATION EASEMENT: A contractual right or
a property interest in land over which a right
of unobstructed flight in the airspace is
established.

AZIMUTH: Horizontal direction expressed as
the angular distance between true north
and the direction of a fixed point (as the
observer’s heading).

BASE LEG: A flight path at right angles to the
landing runway off its approach end. The
base leg normally extends from the down-
wind leg to the infersection of the extended
runway centerline. See “traffic pattern.”

BASED AIRCRAFT: The general aviation qir-
craft that use a specific airport as a home
base.

BEARING: The horizontal direction to or from
any point, usually measured clockwise from
frue north or magnetic north.

BLAST FENCE: A barrier used to divert or dissi-
pate jet blast or propeller wash.

BLAST PAD: A prepared surface adjacent to
the end of a runway for the purpose of elimi-
nating the erosion of the ground surface by
the wind forces produced by airplanes at the
initiation of takeoff operations.

BUILDING RESTRICTION LINE (BRL): A line
which identifies suitable building area loca-
fions on the airport.

CAPITAL IMPROVEMENT PLAN: The planning
program used by the Federal Aviation
Administration to identfify, prioritize, and dis-
fribute Airport Improvement Program funds
for airport development and the needs of
the National Airspace System to meet speci-
fied national goals and objectives.

CARGO SERVICE AIRPORT: An airport served
by aircraft providing air fransportation of
property only, including mail, with an annual
aggregate landed weight of at least
100,000,000 pounds.

CATEGORY I: An Instrument Landing System
(ILS) that provides acceptable guidance
information to an aircraft from the coverage
limits of the ILS tfo the point at which the
localizer course line intersects the glide path
at a decision height of 100 feet above the
horizontal plane containing the runway
threshold.

CATEGORY II: An ILS that provides accept-
able guidance information to an aircraft
from the coverage limits of the ILS to the
point at which the localizer course line inter-
sects the glide path at a decision height of
50 feet above the horizontal plane contain-
ing the runway threshold.

CATEGORY IllI: An ILS that provides accept-
able guidance information to a pilot from the
coverage limits of the ILS with no decision
height specified above the horizontal plane
containing the runway threshold.

CEILING: The height above the ground sur-
face to the location of the lowest layer of
clouds which is reported as either broken or
overcast.

CIRCLING APPROACH: A maneuver initiated
by the pilot to align the aircraft with the run-
way for landing when flying a predetermined
circling instrument approach under IFR.

CLASS A AIRSPACE: See Controlled Airspace.
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CLASS B AIRSPACE: See Controlled Airspace.
CLASS C AIRSPACE: See Controlled Airspace.
CLASS D AIRSPACE: See Controlled Airspace.
CLASS E AIRSPACE: See Controlled Airspace.
CLASS G AIRSPACE: See Controlled Airspace.
CLEAR ZONE: See Runway Protection Zone.

COMMERCIAL SERVICE AIRPORT: A public air-
port providing scheduled passenger service
that enplanes at least 2,500 annual passen-
gers.

COMMON TRAFFIC ADVISORY FREQUENCY: A
radio frequency identified in the appropriate
aeronautical chart which is designated for
the purpose of transmitting airport advisory
information and procedures while operating
to or from an uncontrolled airport.

COMPASS LOCATOR (LOM): A low power,
low/medium frequency radio-beacon
installed in conjunction with the instrument
landing system at one or two of the marker
sites.

CONICAL SURFACE: An imaginary obstruc-
fion-limiting surface defined in FAR Part 77
that extends from the edge of the horizontal
surface outward and upward at a slope of
20 to 1 for a horizontal distance of 4,000 feet.

CONTROLLED AIRPORT: An qirport that has an
operating airport traffic control fower.

CONTROLLED AIRSPACE: Airspace of defined
dimensions within which air traffic control ser-
vices are provided to instrument flight rules
(IFR) and visual flight rules (VFR) flights in
accordance with the airspace classification.
Controlled airspace in the United States is
designated as follows:

* CLASS A: Generally, the airspace from
18,000 feet mean sea level (MSL) up to but

not including flight level FL600. All persons
must operate their aircraft under IFR.

CLASS B: Generally, the airspace from

the surface to 10,000 feet MSL surrounding
the nation’s busiest airports. The configuro-
tion of Class B airspace is unigue to each
airport, but typically consists of two or
more layers of air space and is designed to
contain all published instrument approach
procedures to the airport. An air traffic
control clearance is required for all aircraft
to operate in the areq.

CLASS C: Generally, the airspace from the
surface to 4,000 feet above the airport
elevation (charted as MSL) surrounding
those airports that have an operational
control tower and radar approach control
and are served by a qualifying number of
IFR operations or passenger enplane-
ments. Although individually tailored for
each airport, Class C airspace typically
consists of a surface area with a five nauti-
cal mile (nm) radius and an outer area
with a 10 nautical mile radius that extends
from 1,200 feet to 4,000 feet above the
airport elevation. Two-way radio commu-
nication is required for all aircraft.

CLASS D: Generally, that airspace from the
surface to 2,500 feet above the air port
elevation (charted as MSL) surrounding
those airports that have an operational
control tower. Class D airspace is individu-
ally tailored and configured to encompass
published instrument approach proce
dures. Unless otherwise authorized, all
persons must establish two-way radio
communication.

CLASS E: Generally, controlled airspace
that is not classified as Class A, B, C, or
D. Class E airspace extends upward
from either the surface or a designated
alfitude to the overlying or adjacent
controlled airspace. When designated
as a surface areaq, the airspace will be
configured tfo contain all insfrument

>
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procedures. Class E airspace encom-
passes all Victor Airways. Only aircraft
following instrument flight rules are
required to establish two-way radio
communication with air traffic control.

e CLASS G: Generally, that adirspace not
classified as Class A, B, C, D, or E. Class G
airspace is uncontrolled for all aircraft.
Class G airspace extends from the surface
to the overlying Class E airspace.
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CROSSWIND: A wind that is not parallel to a
runway centerline or to the infended flight
path of an aircraft,

CROSSWIND COMPONENT: The component
of wind that is at a right angle to the runway
centerline or the intended flight path of an
aircraft.

CROSSWIND LEG: A flight path at right angles
to the landing runway off its upwind end. See
“traffic pattern.”

DECIBEL: A unit of noise representing a level
relative to a reference of a sound pressure 20
micro newtons per square meter.

DECISION HEIGHT: The height above the end
of the runway surface at which a decision
must be made by a pilot during the ILS or Pre-
cision Approach Radar approach to either
continue the approach or to execute a
missed approach.

DECLARED DISTANCES: The distances
declared available for the airplane’s takeoff
runway, takeoff distance, accelerate-stop
distance, and landing distance require-
ments. The distances are:

* TAKEOFF RUNWAY AVAILABLE (TORA): The
runway length declared available and
suitable for the ground run of an airplane
taking off;

* TAKEOFF DISTANCE AVAILABLE (TODA):
The TORA plus the length of any remain-
ing runway and/or clearway beyond the
far end of the TORA,;

* ACCELERATE-STOP DISTANCE AVAILABLE
(ASDA): The runway plus stopway length
declared available for the acceleration
and deceleration of an aircraft aborting
a takeoff; and

* LANDING DISTANCE AVAILABLE (LDA): The
runway length declared available and
suitable for landing.

DEPARTMENT OF TRANSPORTATION: The cabi-
net level federal government organization
consisting of modal operating agencies,
such as the Federal Aviation Administration,
which was established to promote the coor-
dination of federal transportation programs
and to act as a focal point for research and
development efforts in transportation.

DISCRETIONARY FUNDS: Federal grant funds
that may be appropriated to an airport
based upon designation by the Secretary of
Transportation or Congress to meet a speci-
fied national priority such as enhancing
capacity, safety, and security, or mitigating
noise.
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DISPLACED THRESHOLD: A threshold that is
located at a point on the runway other than
the designated beginning of the runway.

DISTANCE MEASURING .-~ - N
EQUIPMENT (DME): ~ -~~~ _ N
Equipment (airborne /7 ____ .\

and ground) used to /
measure, in nautical |
miles, the slant range \
distance of an air-
craft from the DME
navigational aid.

DNL: The 24-hour average sound level, in A-
weighted decibels, obtained after the
addition of tfen decibels to sound levels for
the periods between 10 p.m. and 7 a.m. as
averaged over a span of one year. It is the
FAA standard metric for determining the
cumulative exposure of individuals to noise.

DOWNWIND LEG: A flight path parallel to the
landing runway in the direction opposite to
landing. The downwind leg normally extends
between the crosswind leg and the base leg.
Also see “tfraffic pattern.”

EASEMENT: The legal right of one party to use
a portion of the ftotal rights in real estate
owned by another party. This may include
the right of passage over, on, or below the
property; certain air rights above the proper-
ty, including view rights; and the rights to any
specified form of development or activity, as
well as any other legal rights in the property
that may be specified in the easement doc-
ument.

ELEVATION: The vertical distance measured in
feet above mean sea level.

ENPLANED PASSENGERS: The total number of
revenue passengers boarding aircraft,
including originating, stop-over, and transfer
passengers, in scheduled and non-sched-
uled services.

ENPLANEMENT: The boarding of a passenger,
cargo, freight, or mail on an aircraft at an
airport.

ENTITLEMENT: Federal funds for which a com-
mercial service airport may be eligible based
upon its annual passenger enplanements.

ENVIRONMENTAL ASSESSMENT (EA): An envi-
ronmental analysis performed pursuant to
the National Environmental Policy Act to
determine whether an action would signifi-
cantly affect the environment and thus
require a more detailed environmental
impact statement.

ENVIRONMENTAL AUDIT: An assessment of the
current status of a party’s compliance with
applicable environmental requirements of a
party’s environmental compliance policies,
practices, and controls.

ENVIRONMENTAL IMPACT STATEMENT (EIS): A
document required of federal agencies by
the National Environmental Policy Act for
major projects ar legislative proposals affect-
ing the environment. It is a tool for
decision-making describing the positive and
negative effects of a proposed action and
citing alternative actions.

ESSENTIAL AIR SERVICE: A federal program
which guarantees air carrier service to
selected small cities by providing subsidies as
needed to prevent these cities from such
service.

FEDERAL AVIATION REGULATIONS: The general
and permanent rules established by the
executive departments and agencies of the
Federal Government for aviation, which are
published in the Federal Register. These are
the aviation subset of the Code of Federal
Regulations.

FINAL APPROACH: A flight path in the direc-
fion of landing along the extended runway
centerline. The final approach normally
extends from the base leg to the runway.
See “traffic pattern.”

FINDING OF NO SIGNIFICANT IMPACT (FONSI):
A public document prepared by a Federal
agency that presents the rationale why a
proposed action will not have a

>
Goff:man

A-7

Airport Consultants



GLOSSARY OF TERMS

significant effect on the environment and for
which an environmental impact statement
will not be prepared.

FIXED BASE OPERATOR (FBO): A provider of
services to users of an airport. Such services
include, but are not limited to, hangaring,
fueling, flight training, repair, and mainte-
nance.

FLIGHT LEVEL: A designation for altitude within
controlled airspace.

FLIGHT SERVICE STATION: An operations facili-
ty in the national flight advisory system which
utilizes data interchange facilities for the col-
lection and dissemination of Notices to
Airmen, weather, and administrative data
and which provides pre-flight and in-flight
advisory services to pilots through air and
ground based communication facilities.

FRANGIBLE NAVAID: A navigational aid which
retains its structural integrity and stiffness up
to a designated maximum load, but on
impact from a greater load, breaks, distorts,
or yields in such a manner as to present the
mMinimum hazard to aircraft.

GENERAL AVIATION: That portion of civil avia-
tfion which encompasses all facets of
aviation except air carriers holding a certifi-
cate of convenience and necessity, and
large aircraft commercial operators.

GLIDESLOPE (GS): Provides vertical guidance
for aircraft during approach and landing.
The glideslope consists of the following:

1. Electronic components emitting signals
which provide vertical guidance by ref-
erence to airborne instruments during
instrument approaches such as ILS; or

2. Visual ground aids, such as VASI, which
provide vertical guidance for VFR
approach or for the visual portion of an
instrument approach and landing.

GLOBAL POSITIONING SYSTEM (GPS): A sys-
tem of 24 satellites used as reference points
tfo enable navigators equipped with GPS
receivers to determine their |latitude, longi-
tfude, and alfitude.

GROUND ACCESS: The tfransportation system
on and around the airport that provides
access to and from the airport by ground
fransportation vehicles for passengers, employ-
ees, cargo, freight, and airport services.

HELIPAD: A designated area for the takeoff,
landing, and parking of helicopters.

HIGH INTENSITY RUNWAY LIGHTS: The highest
classification in ferms of infensity or brightness
for lights designated for use in delineating
the sides of a runway.

HIGH-SPEED EXIT TAXIWAY: A long radius taxi-
way designed to expedite aircraft furning off
the runway after landing (at speeds to 60
knots), thus reducing runway occupancy
tfime.

HORIZONTAL SURFACE: An imaginary obstruc-
fion-limiting surface defined in FAR Part 77
that is specified as a portion of a horizontal
plane surrounding a runway located 150 feet
above the established airport elevation. The
specific horizontal dimensions of this surface
are a function of the types of approaches
existing or planned for the runway.

INSTRUMENT APPROACH PROCEDURE: A series
of predetermined maneuvers for the orderly
fransfer of an aircraft under instrument flight
condifions from the beginning of the initial
approach to a landing, or to a point from
which a landing may be made visually.

INSTRUMENT FLIGHT RULES (IFR): Procedures
for the conduct of flight in weather condi-
tfions below Visual Flight Rules weather
minimums. The term IFR is offen also used to
define weather conditions and the type
of flight plan under which an aircraft is
operating.
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INSTRUMENT LANDING SYSTEM (ILS): A preci-
sion instfrument approach system which
normally consists of the following electronic
components and visual qids:

4. Middle Marker.
5. Approach Lights.

1. Localizer.
2. Glide Slope.
3. Outer Marker.

INSTRUMENT METEOROLOGICAL CONDITIONS:
Meteorological conditions expressed in tferms
of specific visibility and ceiling conditions that
are less than the minimums specified for visu-
al meteorological conditions.

ITINERANT OPERATIONS: Operations by qir-
craft that are not based at a specified
airport.

KNOTS: A unit of speed length used in navi-
gation that is equivalent to the number of
nautical miles traveled in one hour.

LANDSIDE: The portion of an airport that pro-
vides the facilities necessary for the
processing of passengers, cargo, freight, and
ground fransportation vehicles.

LANDING DISTANCE AVAILABLE (LDA): See
declared distances.

LARGE AIRPLANE: An airplane that has a
maximum certified takeoff weight in excess
of 12,500 pounds.

LOCAL AREA AUGMENTATION SYSTEM: A
differential GPS system that provides localized
measurement correction signals to the basic
GPS signals to improve navigational accuro-
cy, integrity, continuity, and availability.

LOCAL OPERATIONS: Aircraft operations per-
formed by aircraft that are based at the
airport and that operate in the local fraffic
pattern or within sight of the airport, that are
known to be departing for or arriving from
flights in local practice areas within a pre-
scribed distance from the airport, or that
execute simulated instrument approaches at
the airport.

LOCAL TRAFFIC: Aircraft operating in the traf-
fic pattern or within sight of the tower, or
aircraft known to be departing or arriving
from the local practice areas, or aircraft exe-
cuting practice instrument approach
procedures. Typically, this includes touch-
and-go fraining operations.

LOCALIZER: The component of an ILS
which provides course guidance to the
runway.

LOCALIZER TYPE DIRECTIONAL AID (LDA): A
facility of comparable utility and accuracy
to a localizer, but is not part of a complete ILS
and is not aligned with the runway.

LONG RANGE NAVIGATION SYSTEM (LORAN):
Long range navigation is an electronic navi-
gational aid which determines aircraft
position and speed by measuring the
difference in the time of reception of synchro-
nized pulse signals from two fixed transmitters.
Loran is used for enroute navigation.

LOW INTENSITY RUNWAY LIGHTS: The lowest
classification in ferms of infensity or brightness
for lights designated for use in delineating
the sides of a runway.

MEDIUM INTENSITY RUNWAY LIGHTS: The mid-
dle classification in tferms of intensity or
brightness for lights designated for use in
delineating the sides of a runway.

MICROWAVE LANDING SYSTEM (MLS): An
instrument approach and landing system
that provides precision guidance in azimuth,
elevation, and distance measurement.

MILITARY OPERATIONS: Aircraft operations
that are performed in military aircraft.

MILITARY OPERATIONS AREA (MOA): See
special-use airspace.

MILITARY TRAINING ROUTE: An air route
depicted on aeronautical charts for the con-
duct of military flight training at speeds
above 250 knofs.
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MISSED APPROACH COURSE (MAC): The flight
route to be followed if, after an instrument
approach, a landing is not affected, and
occurring normally:

1. When the aircraft has descended to the
decision height and has not established
visual contact; or

2. When directed by air traffic control to pull
up or fo go around again.

MOVEMENT AREA: The runways, taxiways, and
other areas of an airport which are utilized for
taxiing/hover taxiing, air taxiing, takeoff, and
landing of aircraft, exclusive of loading ramps
and parking areas. At those airports with a
tower, air fraffic control clearance is required
for entry onto the movement area.

NATIONAL AIRSPACE SYSTEM: The network of air
fraffic conftrol facilities, air traffic control areas,
and navigational facilities through the U.S.

NATIONAL PLAN OF INTEGRATED AIRPORT SYS-
TEMS: The national airport system plan
developed by the Secretary of Transporta-
fion on a biannual basis for the development
of public use airports to meet national air
fransportation needs.

NATIONAL TRANSPORTATION SAFETY BOARD: A
federal government organization established
fo investigate and determine the probable
cause of transportation accidents, to recom-
mend equipment and procedures fo
enhance fransportation safety, and to review
on appeal the suspension or revocation of
any certificates or licenses issued by the Sec-
retary of Transportation.

NAUTICAL MILE: A unit of length used in navi-
gation which is equivalent to the distance
spanned by one minute of arc in latitude, that
is, 1,852 meters or 6,076 feet. It is equivalent to
approximately 1.15 statute mile.

NAVAID: A term used to describe any electri-
cal or visual air navigational aids, lights, signs,
and associated supporting equipment (i.e.
PAPI, VASI, ILS, etc.)

NOISE CONTOUR: A continuous line on a map
of the airport vicinity connecting all points of
the same noise exposure level.

NON-DIRECTIONAL BEACON (NDB): A beacon
fransmiftting nondirectional signals whereby
the pilot of an aircraft equipped with direction
finding equipment can determine his or her
bearing to and from the radio beacon and
home on, or track to, the station. When the
radio beacon is installed in conjunction with
the Instrument Landing System marker, it is nor-
mally called a Compass Locator.

NON-PRECISION APPROACH PROCEDURE: A
standard instrument approach procedure in
which no electronic glide slope is provided,
such as VOR, TACAN, NDB, or LOC.

NOTICE TO AIRMEN: A notice containing
information concerning the establishment,
condition, or change in any component of or
hazard in the National Airspace System, the
timely knowledge of which is considered
essential to personnel concerned with flight
operations.

OBJECT FREE AREA (OFA): An area on the
ground centered on a runway, taxiway, or
taxilane centerline provided to enhance the
safety of aircraft operations by having the
area free of objects, except for objects that
need to be located in the OFA for air navigo-
fion or aircraft ground maneuvering purposes.

OBSTACLE FREE ZONE (OFZ): The airspace
below 150 feet above the established airport
elevation and along the runway and extend-
ed runway centerline that is required to be
kept clear of all objects, except for frangible
visual NAVAIDs that need to be located in
the OFZ because of their function,

in order to provide clearance for aircraft
landing or taking off from the runway, and
for missed approaches.

OPERATION: A take-off or a landing.

OUTER MARKER (OM): An ILS navigation facili-
ty in the terminal area navigation system

located four to seven miles from _
Goffrman
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the runway edge on the extended center-
line, indicating to the pilot that he/she is
passing over the facility and can begin final
approach.

PILOT CONTROLLED LIGHTING: Runway light-
ing systems at an airport that are controlled
by activating the microphone of a pilot on a
specified radio frequency.

PRECISION APPROACH: A standard instru-
ment approach procedure which provides
runway alignment and glide slope (descent)
information. It is categorized as follows:

» CATEGORY | (CAT I): A precision approach
which provides for approaches with a
decision height of not less than 200 feet
and visibility not less than 1/2 mile or
Runway Visual Range (RVR) 2400 (RVR
1800) with operative touchdown zone and
runway centerline lights.

* CATEGORY Il (CAT Il): A precision approach
which provides for approaches with a
decision height of not less than 100 feet
and visibility not less than 1200 feet RVR.

o CATEGORY Il (CAT Ill): A precision
approach which provides for approaches
with minima less than Category |I.

PRECISION APPROACH PATH INDICATOR
(PAPI): A lighting system providing visual
approach slope guidance to aircraft during
a landing approach. It is similar to a VASI but
provides a sharper transition between the
colored indicator lights.

PRECISION APPROACH RADAR: A radar facili-
ty in the terminal air fraffic control system
used to detect and display with a high
degree of accuracy the direction, range,
and elevation of an aircraft on the final
approach to a runway.

PRECISION OBJECT FREE AREA (POFA): An
area centered on the extended runway cen-
terline, beginning at the runway threshold

and extending behind the runway threshold
that is 200 feet long by 800 feet wide. The
POFA is a clearing standard which requires
the POFA to be kept clear of above ground
objects protruding above the runway safety
area edge elevation (except for frangible
NAVAIDS). The POFA applies to all new
authorized instrument approach procedures
with less than 3/4 mile visibility.

PRIMARY AIRPORT: A commercial service air-
port that enplanes at least 10,000 annual
passengers.

PRIMARY SURFACE: An imaginary obstruction
limiting surface defined in FAR Part 77 that is
specified as a rectangular surface longitudi-
nally centered about a runway. The specific
dimensions of this surface are a function of
the types of approaches existing or planned
for the runway.

PROHIBITED AREA: See special-use airspace.

PVC: Poor visibility and ceiling. Used in deter-
mining Annual Sevice Volume. PVC
conditions exist when the cloud ceiling is less
than 500 feet and visibility is less than one
mile.

RADIAL: A navigational signal generated by
a Very High Frequency Omni-directional
Range or VORTAC station that is measured as
an azimuth from the station.

REGRESSION ANALYSIS: A statistical technique
that seeks to identify and quantify the rela-
fionships between factors associated with a
forecast.

REMOTE COMMUNICATIONS OUTLET (RCO):
An unstaffed transmitter receiver/facility
remotely controlled by aqir traffic personnel.
RCOs serve flight service stations (FSSs).
RCOs were established to provide ground-to-
ground communications between air traffic
conftrol specialists and pilots at satellite air-
ports for delivering enroufe clearances,
issuing departure authorizations, and

>
Goff:man
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acknowledging instrument flight rules cancel-
lations or departure/landing fimes.

REMOTE TRANSMITTER/RECEIVER (RTR): See
remote communications outlet. RTRs serve
ARTCC:s.

RELIEVER AIRPORT: An aqirport to serve general
aviation aircraft which might otherwise use a
congested air-carrier served qirport.

RESTRICTED AREA: See special-use airspace.

RNAV: Area navigation - airborne equipment
which permits flights over determined tracks
within prescribed accuracy tolerances with-
out the need to overfly ground-based
navigation facilities. Used enroute and for
approaches to an airport.

RUNWAY: A defined rectangular area on an
airport prepared for aircraft landing and
takeoff. Runways are normally numibered in
relation to their magnetic direction, rounded
off to the nearest 10 degrees. For example,
a runway with a magnetic heading of 180
would be designated Runway 18. The run-
way heading on the opposite end of the
runway is 180 degrees from that runway end.
For example, the opposite runway heading
for Runway 18 would be Runway 36 (mag-
netic heading of 360). Aircraft can takeoff or
land from either end of a runway, depending
upon wind direction.

RUNWAY ALIGNMENT INDICATOR LIGHT: A
series of high infensity sequentially flashing
lights installed on the extended centerline of
the runway usually in conjunction with an
approach lighting system.

RUNWAY END IDENTIFIER LIGHTS (REIL): Two
synchronized flashing lights, one on each
side of the runway threshold, which provide
rapid and positive identification of the
approach end of a particular runway.

RUNWAY GRADIENT: The average slope, mea-
sured in percent, between the two ends of a
runway.

RUNWAY PROTECTION ZONE (RPZ): An area off
the runway end to enhance the protection
of people and property on the ground. The
RPZ is frapezoidal in shape. Its dimensions are
determined by the aircraft approach speed
and runway approach type and minima.

RUNWAY SAFETY AREA (RSA): A defined sur-
face surrounding the runway prepared or
suitable for reducing the risk of damage to
airplanes in the event of an undershoot,
overshooft, or excursion from the runway.

RUNWAY VISIBILITY ZONE (RVZ): An area on
the airport to be kept clear of permanent
objects so that there is an unobstructed line-
of-site from any point five feet above the
runway centerline to any point five feet
above an inftersecting runway centerline.

RUNWAY VISUAL RANGE (RVR): An instrumen-
tally derived value, in feet, representing the
horizontal distance a pilot can see down the
runway from the runway end.

SCOPE: The document that identifies and
defines the tasks, emphasis, and level of
effort associated with a project or study.

SEGMENTED CIRCLE: A system of visual indica-
tfors designed to provide fraffic pattern
information at airports without operating
conftrol towers.

SHOULDER: An area adjacent to the edge of
paved runways, taxiways, or aprons provid-
ing a transition between the pavement and
the adjacent surface; support for aircraft run-
ning off the pavement; enhanced drainage;
and blast protection. The shoulder does not
necessarily need to be paved.

SLANT-RANGE DISTANCE: The straight line dis-
tfance between an aircraft and a point on
the ground.

SMALL AIRPLANE: An airplane that has a max-
imum certified takeoff weight of up to 12,500
pounds.

SPECIAL-USE AIRSPACE: Airspace of defined

>
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dimensions identified by a surface area

wherein activities must be confined because

of their nature and/or wherein limitations
may be imposed upon aircraft operations
that are not a part of those activities.

Special-use airspace classifications include:

* ALERT AREA: Airspace which may contain
a high volume of pilot fraining activities or
an unusual type of aerial activity, neither
of which is hazardous to aircraft,

e CONTROLLED FIRING AREA: Airspace
wherein activities are conducted under
conditions so controlled as to eliminate
hazards to nonparticipating aircraft and to
ensure the safety of persons or property on
the ground.

* MILITARY OPERATIONS AREA (MOA):
Designated airspace with defined vertical
and lateral dimensions established outside
Class A airspace to separate/segregate
certain military activities from instrument
flight rule (IFR) traffic and to identify for
visual flight rule (VFR) traffic where these
activities are conducted.

* PROHIBITED AREA: Designated airspace
within which the flight of aircraft is
prohibited.

* RESTRICTED AREA: Airspace designated
under Federal Aviation Regulation
(FAR) 73, within which the flight of aircraft,
while not wholly prohibited, is subject to
restriction. Most restricted areas are desig-
nated joint use. When not in use by the
using agency, IFR/VFR operations can be
authorized by the conftrolling air fraffic
control facility.

* WARNING AREA: Airspace which may con-
tain hazards to nonparticipating aircraft.

STANDARD INSTRUMENT DEPARTURE (SID): A
preplanned coded air traffic control IFR
departure routing, preprinted for pilot use in
graphic and textual form only.

STANDARD TERMINAL ARRIVAL (STAR): A pre-
planned coded air traffic control IFR arrival

routing, preprinted for pilot use in graphic
and textual or textual form only.

STOP-AND-GO: A procedure wherein an qir-
craft will land, make a complete stop on the
runway, and then commence a takeoff from
that point. A stop-and-go is recorded as two
operations: one operation for the landing
and one operation for the takeoff.

STOPWAY: An area beyond the end of a
takeoff runway that is designed to support
an aircraft during an aborted takeoff without
causing structural damage to the aircraft. It is
not to be used for takeoff, landing, or taxiing
by aircraft.

STRAIGHT-IN LANDING/APPROACH: A landing
made on a runway aligned within 30 degrees
of the final approach course following com-
pletion of an instrument approach.

TACTICAL AIR NAVIGATION (TACAN): An ultro-
high frequency electronic air navigation
system which provides suitably-equipped air-
craft a continuous indication of bearing and
distance to the TACAN station.

TAKEOFF RUNWAY AVAILABLE (TORA): See
declared distances.

TAKEOFF DISTANCE AVAILABLE (TODA): See
declared distances.

TAXILANE: The portion of the aircraft parking
area used for access between taxiways and
aircraft parking positions.

TAXIWAY: A defined path established for the
taxiing of aircraft from one part of an airport
tfo another.

TAXIWAY SAFETY AREA (TSA): A defined sur-
face alongside the taxiway prepared or
suitable for reducing the risk of damage to
an airplane unintentionally departing the
tfaxiway.

TERMINAL INSTRUMENT PROCEDURES: Pub-
lished flight procedures for conducting

>
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insfrument approaches to runways under
insfrument meteorological conditions.

TERMINAL RADAR APPROACH CONTROL: An
element of the air tfraffic control system
responsible for monitoring the en-route and
terminal segment of air fraffic in the airspace
surrounding airports with moderate to high-
levels of air traffic.

TETRAHEDRON: A device used as a landing
direction indicator. The small end of the
tetrahedron points in the direction of landing.

THRESHOLD: The beginning of that portion of the
runway available for landing. In some instances
the landing threshold may be displaced.

TOUCH-AND-GO: An operation by an aircraft
that lands and departs on a runway without
stopping or exiting the runway. A fouch-and-
go is recorded as two operations: one
operation for the landing and one operation
for the takeoff.

TOUCHDOWN: The point at which a landing
aircraft makes contact with the runway
surface.

TOUCHDOWN ZONE (TDZ): The first 3,000 feet
of the runway beginning at the threshold.

TOUCHDOWN ZONE ELEVATION (TDZE): The
highest elevatfion in the touchdown zone.

TOUCHDOWN ZONE (TDZ) LIGHTING: Two rows
of fransverse light bars located symmetrically
about the runway centerline normally at 100-
foot intervals. The basic system extends 3,000
feet along the runway.

TRAFFIC PATTERN: The traffic flow that is pre-
scribed for aircraft landing at or taking off
from an airport. The components of a typical
traffic pattern are the upwind leg, crosswind
leg. downwind leg, base leg, and final
approach.
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UNCONTROLLED AIRPORT: An airport without
an air traffic control tower at which the con-
tfrol of Visual Flight Rules tfraffic is not
exercised.

UNCONTROLLED AIRSPACE: Airspace within
which aircraft are not subject to air traffic
control.

UNIVERSAL COMMUNICATION (UNICOM): A
nongovernment communication facility
which may provide airport information at
certain airports. Locations and frequencies of
UNICOM's are shown on aeronautical charts

and publications. A

UPWIND LEG: A flight path i%% o
parallel to the landing ///////// = %S\ W
runway in the direction of - ”M@ aw
landing. See “traffic pat- \\\\\\ ////// ’eo
fern.” A\\\\\ ,L@ //// I~

180°

VECTOR: A heading issued to an
aircraft to provide navigational
guidance by radar.

<R

VERY HIGH FREQUENCY/ OMNIDIRECTIONAL
RANGE STATION (VOR): A ground-based elec-
fronic navigation aid transmiftting very high
frequency navigation signals, 360 degrees in
azimuth, oriented frorn magnetic north. Used
as the basis for navigation in the national aqir-
space system. The VOR periodically identifies
itself by Morse Code and may have an addi-
tional voice identification feature.

>
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VERY HIGH FREQUENCY OMNI-DIRECTIONAL
RANGE STATION/ TACTICAL AIR NAVIGATION
(VORTAC): A navigation aid providing VOR
azimuth, TACAN azimuth, and TACAN
distance-measuring equipment (DME) at
one site.

VICTOR AIRWAY: A control area or portion
thereof established in the form of a corridor,
the centerline of which is defined by radio
navigational aids.

VISUAL APPROACH: An approach wherein an
aircraft on an IFR flight plan,

operating in VFR conditions under the control
of an air fraffic control facility and having an
air traffic control authorization, may proceed
to the airport of destination in VFR conditions.

VISUAL APPROACH SLOPE INDICATOR (VASI):
An airport lighting facility providing vertical

VORTAC: See "Very High Frequency Omnidi-
rectional Range Station/Tactical Air
Navigation.”

WARNING AREA: See special-use airspace.

WIDE AREA AUGMENTATION SYSTEM: An
enhancement of the Global Positioning Sys-
fem that includes integrity broadcasts,
differential corrections, and additional rang-
ing signals for the purpose of providing the
accuracy, integrity, availability, and continu-
ity required to support all phases of flight.

A %m'@fm

visual approach slope guidance to aircraft | AC: advisory circular
during approach to landing by radiating a _ S
directional pattern of high intensity red and | APF:  automatic direction finder
white focused light beams which indicate to ] _ _
the pilot that he is on path if he sees | APG:  aiplane design group
red/white, above path if white/white, and . , , .
below path if red/red. Some airports serving | AFSS:  automated flight service station
large aircraft have three-bar VASI's which AGL: above ground level
provide two visual guide paths to the same )
runway. AIA:  annual instrument approach
VISUAL FLIGHT RULES (VFR): Rules that govern | ajp: Airport Improvement Program
the procedures for conducting flight under
visual conditions. The term VFR is also used in | AIR-21: Wendell H. Ford Aviation Investment
the United States to indicate weather condi- and Reform Act for the 21st Century
fions that are equal to or greater than
minimum VFR requirements. In addition, it is | ALS: approach lighting system
used by pilots and controllers to indicate ALSE-1: standard 2.400-foot hiah infensit
type of flight plan. -1: standard 2,400-foot high infensity
approach lighting system with
VISUAL METEOROLOGICAL CONDITIONS: sequenced flashers (CAT |
Meteorological conditions expressed in terms configuration)
of specific visibility and ceiling conditions ) o ,
which are equal to or greater than the | ALSF-2: sTanjorth”AOhOT—i];oo;‘ 2;%%%??”3’
threshold values for instrument meteorologi- Sepqaggged%oshgrsy(CAT I
cal conditions. configuration)
VOR: See "Very High Frequency Omnidirec- | APV:  instrument approach procedure
tional Range Stafion.” with vertical guidance Coffman
Imidn
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ARC: qirport reference code GS: glide slope
HIRL: high intensity runway edge lighting
ARFF:  qircraft rescue and firefighting
IFR: instrument flight rules (FAR Part 91)
ARP: airport reference point
ILS: instrument landing system
ARTCC: air route fraffic control center
IM: inner marker
ASDA: accelerate-stop distance available
LDA: localizer type directional aid
ASR: airport surveillance radar
LDA: landing distance available
ASOS: automated surface observation
station LIRL: low intfensity runway edge lighting
AICT:  qirport traffic control tower LMM: compass locator at middle marker
ATIS: automated terminal information LOC: ILS localizer
service
LOM: compass locator at ILS outer marker
AVGAS: aviation gasoline - typically 100 low
lead (100LL) LORAN: long range navigation
AWOS: automated weather observation MALS: medium intensity approach
station lighting system
BRL: building restriction line MALSR: medium infensity approach lighting
system with runway alignment
CFR: Code of Federal Regulations indicator lights
CIP: capital improvement program MIRL: medium intensity runway edge
lighting
DME: distance measuring equipment
MITL: medium intensity taxiway edge
DNL: day-night noise level lighting
DWL: runway weight bearing capacity MLS: microwave landing system
for aircraft with dual-wheel type
landing gear MM: middle marker
DTWL: runway weight bearing capacity MOA: military operations area
fo aircraft with dual-tandem type
landing gear MSL: mean sea level
FAA: Federal Aviation Administration NAVAID: navigational aid
FAR: Federal Aviation Regulation NDB: nondirectional radio beacon
FBO: fixed base operator NM: nautical mile (6,076 .1 feet)
FY: fiscal year
NPES: National Pollutant Discharge
GPS: global positioning system Elimination System —
Goffrian
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SALS: short approach lighting system
NPIAS:  National Plan of Integrated Airport
Systems SASP: state aviation system plan
NPRM: notice of proposed rulemaking SEL: sound exposure level
SID: standard instrument departure
ODALS: omnidirectional approach
lighting system SM: statute mile (5,280 feet)
OFA: object free area SRE: snow removal equipment
OFZ: obstacle free zone SSALF: simplified short approach lighting
system with sequenced flashers
OM: outer marker
SSALR:  simplified short approach lighting
PAC: planning advisory committee system with runway alignment
indicator lights
PAPI: precision approach path indicator
STAR: standard terminal arrival route
PFC: porous friction course
SWL: runway weight bearing capacity
PFC: passenger facility charge for aircraft with single-wheel type
landing gear
PCL: pilot-controlled lighting
STWL: runway weight bearing capacity
PIW: public information workshop for aircraft with single-wheel tan-
dem type landing gear
PLASI: pulsating visual approach
slope indicator TACAN: tactical air navigational aid
POFA: precision object free area TDZ: touchdown zone
PVASI: pulsating/steady visual TDZE: tfouchdown zone elevation
approach slope indicator
TAF: Federal Aviation Administration
PVC: Poor visibility and ceiling. (FAA) Terminal Area Forecast
RCO: remote communications outlet TODA: takeoff distance available
REIL: runway end identifier lighting TORA: takeoff runway available
RNAV: area navigation TRACON: terminal radar approach control
RPZ: runway protection zone VASI: visual approach slope indicator
RSA: Runway Safety Area VFR: visual flight rules (FAR Part 91)
RTR: remote transmitter/receiver VHF: very high frequency
RVR: runway visibility range VOR: very high frequency
omni-directional range
RVZ: runway visibility zone
VORTAC: VOR and TACAN collocated
Goffrian
Associates

A-17

Airport Consultants



s ;E ’1 Appendix B
e | | SETTLEMENT AGREEMENT

MUNICIPAL AIRPORT



(S .-

PSFILE

This Settlement Agreement and Mutual Release is made and entered into between: (1)

SETTLEMENT AGREEMENT AND MUTUAL RELEASE

John F. Long (“Mr. Long”); and (2) the City of Glendale (the “City”) this ﬁ-’“c\lay of June,
2005, in consideration of the mutual promises contained herein, and for other good and valuable
consideration, the receipt and adequacy of which are hereby acknowledged. (Mr. Long and the
City are collectively referred to as the “Parties.”)

L RECITALS.

A. In 1984, Mr. John F. Long and Mary P. Long dopated to the City a parcel of land
included within the Glendale Airport (the “Airpor;c”), which has and is c.ommonly referred to as
Parcel B-3 (the “Parcel”). The donation is reflected in a Warranty Deed dated January 5, 1984
(the “Deed”) and Recorded in the Official Records of Maricopa County, Arizona on Ju13\/ 9, 1984
at 84-296588.

B. In 2002, Mr. Long brought suit in Superior Court in Maricopa County asserting
various legal and equitable claims, which the court designated as CV 02-001368 (the “Lawsuit”).

C. The City disputes and is prepared to defend against all claims brought in the
Lawsuit.

D. Mr. Long and the City desire to resolve this disputed matter under the terms set
forth herein.

II. SETTLEMENT TERMS.

A, Until January 31, 2025, or earlier as provided below, pursuant to the terms of this
Agreement, the City will hold the Parcel for the potential future construction of, and use as, a
second runway and the City shall not take any action that will permanently prohibit such

construction on, and use of, the Parcel as a second runway (the “Use Restriction™).

JFLfinalversion
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Notwithstanding this Use Restriction, the City is entitled to make use of the Parcel in any manner
that will not unreasonably interfere with the potential future construction of and use of the Parcel
as a second runway. Permissible uses under this Agreement include construction of structures on
the Parcel that could be reasonably removed in the event of redevelopment of the land into a
second runway, if such a runway is justified and approved as stated herein.

B. The Use Restriction shall be deemed incorporated in paragraphs (1)(2) and (2)(a)
of Exhibit A of the Deed. Should the City violate Section II(A) of this Agreement, the Parcel
shall revert to Mr. Long consistent with the other terms and ponditions of the Deed and the
applicable law. Except as released herein, Mr. Léng may pursue aﬁy otiler remedy available to
him under the Deed or pursuant to law. A Memorandum of this Agreement agreed to by the
Parties, in the form attached as Exhibit A, shall be recorded in the offices of the County
Recorder.

C. At a mutually agreed upon time during the years 2010 through 2012, Mr. Long
and the City will jointly and equally fund a study by a qualified, experienced airport consultant
for the purpose of assessing the need for a second runway to be constructed on the Parcel no later
than January 31, 2025 (the “Study”), and which may or may not be configured consistent with
previous plans, renderings, studies, or other materials related to the Airport. The Study shall, ata
minimum, consider the following factors: (1) the impact upon the mission, current and future air
space needs of Luke Air Force Base; (2) the current and future air space needs of the City of
Phoenix with respect to Sky Harbor International Airport and other area airports; (3)
development plans and impact upon the City and adjacent jurisdictions not otherwise served by a
general aviation airport; (4) the economic and market feasibility to the City of the potential

construction of a second runway; (5) all applicable governmental regulations and industry
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standards; and (6) any other Federal Aviation Administration or other governmental regulations

then in effect (collectively, the “Factors”). As part of the Study, this airport consultant shall also
assess the availability of federal funding for the construction of a second runway, solely for the
City Council’s consideration in connection with its exercise of legislative authority as provided
in paragraph II(F), below. Prior to the submission of a final Study, the consultant shall deliver
drafts to Mr. Long and the City. The Parties shall then have twenty (20) days to provide
comments to the consultant. The consultant shall give whatever weight, if any, to the Parties’
comments the consultant believes in its own discrgtion should be given, ‘and thereafter deliver a
final Study to the Parties.

D. The cost of the Study shall not exceed One Hundred Thousand Dollars ($100,000)
(or $50,000 to each party). The consultant retained to conduct the Study shall be selected in
accordance with the City’s IFB or RFP process, and all other applicable regulations. Both
Parties shall work together in good faith to determine the scope of the IFB or RFP. If the Parties
cannot agree on the scope of the IFB or RFP, or if the cost exceeds $100,000 and neither party is
willing to pay for the amount in excess, there will be no airport study as outlined above.

E. If the Study determines there will be no need for a second runway or,
recommends against construction of a second runway because it would be incompatible with the
Factors, or if a Study is not conducted because the cost will exceed $100,000 (but is less than
$200,000) and Mr. Long elects not to fund one-half of the cost of the Study, Mr. Long will be
deemed to have waived and forever released the requirement that the Parcel be held for the
development of a second runway and the Use Restriction set forth in Section 11 (A) and (B)
above shall terminate and be considered null and void. If the consultant determines that there is

or may be a need for a second runway before January 31, 2025 and finds that the Factors should
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not preclude construction of a second runway, or if a Study is not conducted because the cost
will exceed $200,000 and either party elects not to fund the Study, or if there is no study for the
reasons set forth in paragraph D above, the terms of Section II(A) and (B) above will remain in
full force and effect until the later of (i) January 31, 2025, (ii) the time the second runway is
built, if, by January 31, 2025, the City determines to construct a second runway as provided in
Section II(F) below, or (iii) the Parties hereto mutually agree to terminate the Use Restriction.
Notwithstanding anything to the contrary herein, the City shall have no obligation to fund or
construct a second runway following the Study, or at any other time unless and until it
determines and authorizes, in the exercise of its-legislative discrc-etion,-that such a runway be
constructed.

F. The City agrees to make a decision with respect to the construction, planning of
construction, or potential construction of a second runway in the proper exercise of its legislative
authority. The City will give Mr. Long or his designee prior notice of any meeting at which the
second runway will be discussed or considered. Absent demonstrating by clear and convincing
evidence that the City has abused its discretion in exercising legislative authority, Mr. Long
acknowledges that the City’s decision is conclusive with respect to the decision to build or not to
build a second runway. It is mutually understood and agreed that there is no intent by this
Agreement or the Parties to preempt future legislative authority.

G. The City represents and warrants that the development agreement between the
City and Ryan Companies U.S., Inc., as referenced in paragraph 26 of the Verified Complaint
filed in the Lawsuit, is not currently in effect.

H. Mr. Long, for himself, his heirs, executors, administrators and assigns, releases

and forever discharges the City from any and all past, present and future actions, causes of
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action, claims, party actions, suits at law or in equity, including claims or suits for contribution
and/or indemnity, of whatever nature, and all general, special, and consequential damages,
whether known or unknown at this time, which have or may result from any acts, actions, errors,
and omissions of the City to the date of this Agreement and that are in any way related to the
Airport, Lawsuit, the Deed, or Mr. Long’s donation of the Parcel to the City to use for airport
purposes. This release extends to all claims that were or could have been asserted in the
Lawsuit. Notwithstanding the foregoing, Mr. Long does not release the City from future
violations of the Deed or this Agreement.

L Upon execution by the Parties to .this Agreement, 'the p.-arties shall dismiss the
Lawsuit with Prejudice, each party to bear its own fees and costs, and shall file a Stipulation for
Dismissal, in the form attached as Exhibit B.

J. The City releases and forever discharges Mr. Long, his heirs, executors,
administrators, conservators, assigns, agents, attorneys and spouses of such individuals, from any
and all past, present and future actions, causes of action, claims, party actions, suits at law or in
equity, including claims or suits for contribution and/or indemnity, of whatever nature, and all
general, special, and consequential damages, whether known or unknown at this time, which
have or may result from any acts, actions, errors, and omissions of Mr. Long to the date of this
Aéreement and that are in any way related to the Airport, Lawsuit, the Deed, or Mr. Long’s
donation of the Parcel to the City to use for airport purposes. This release extends to all claims
that were or could have been asserted in the Lawsuit. Notwithstanding the foregoing, the City
does not release Mr. Long from future violations of the Deed or this Agreement.

III. ACKNOWLEDGMENTS AND ADDITIONAL PROVISIONS.
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A. The Parties hereto represent that they were represented by counsel of their own
choosing in the negotiations for and preparation of this Settlement Agreement and Mutual
Release, that they have read this Settlement Agreement and Mutual Release, that they are fully
aware of its contents and of its legal effect, and that they freely and voluntarily enter into it.

B. The City expressly denies any liability for any and all of the claims asserted
against it in the Lawsuit. It is understood and agreed that this is a compromised settlement of a
dispute(s), claims(s), or disputed claim(s), and that neither this Settlement Agreement and
Mutual Release itself nor the furnishing of the consideration for this Settlement Agreement and
Mutual Release shall be deemed or construed at aﬁy time for any pﬁrposé as an admission of the
Parties’ liability or responsibility for any wrongdoing of any kind.

C. This Settlement Agreement and Mutual Release constitutes the entire agreement
related to the subject matter hereof and, as such, supersedes all prior oral and written agreements
or understandings between and amongst the Parties regarding such matters. This Settlement
Agreement and Mutual Release may not hereafter be modified except in writing signed by each
of the Parties hereto.

D. Mr. Long and the City shall bear their own costs and attorney’s fees associated
with this matter and the Lawsuit. Mr. Long expressly warrants that no assignment or transfer of
any part of any claim or any potential claim against the City for circumstances surrounding the
claim has been made.

E. All of the provisions of this instrument shall be binding upon and inure to the
benefit of the Parties and their respective heirs, executors, administrators, conservators, agents,
attorneys and assigns. No other party shall be a third-party beneficiary to this Settlement

Agreement and Mutual Release, except as specifically provided herein.

JFL finalversion B-6



F. This Agreement may be executed in two or more counterparts, each of which will
be deemed an original, but all of which together shall constitute one and the same instrument.
Copies of this Agreement transmitted by facsimile, including signature transmitted by facsimile,
shall be deemed and considered as originals.

G. The signators below represent and warrant that each has authority to enter this

agreement on behalf of, and bind hereto, each party for whom/which he or she signs.

SIGNED this _ (4, day of June, 2005. p Z ()/

éIﬁﬁnF.Long-' o

STATE OF ARIZONA )
) ss.
County of Maricopa )

This instrument was acknowledged before me this q'th day of Qu,ne, , 2003,
by ) . In witness whereof I herewith set my hand and official

Notary Public
My Commission Expires: OCX.{3,200%

GFFiCML SEAL
VALEHIE I, REDLeR
maxcom COUNTY
Comm. Expites Oct. 13, 2007 CITY OF GLENDALE
“pa-«-._._; ]’« 6‘-&) Drnn g oo
By: CQAN

CANAN AN YN
Its: ' Y\GCA m;ﬂ.m Ma\;z&/\
- Atgested:)
/ /%'AJJ%LOM—‘__

City Clerk
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When recorded, return to:

John F. Long Properties LLLP
P.O. Box 14029 b é E

Phoenix, AZ 85063-4029

SUPPLEMENTAL DEED RESTRICTION AND
MEMORANDUM OF AGREEMENT RE REVERSIONARY INTEREST

NOTICE IS HEREBY GIVEN that John F. Long and the City of Glendale (the
“City”) entered a Settlement Agreement and Mutual Release on June\_"l’, 2005 (the
“Agreement”). The Agreement impacts the real property that is the subject of the
Warranty Deed dated January 5, 1984 (the “Déed”) and ReC(‘)rdéd in ihe Official Records
of Maricopa County, Aﬁzona on July 9, 1984 at 84-296588. Pursuant to the Agreement,
a copy of which is available from the City as a public record, Paragraphs 1(a) and 2(a) of
Exhibit A to the Deed is hereby supplemented, by incorporating the following provision:

Until January 31, 2025, or such earlier date as may be provided in
the Agreement, the City will hold the Parcel for the potential future
construction of, and use as, a second runway and the City shall not take
any action that will permanently prohibit such construction on, and use of,
the Parcel as a second runway (the “Use Restriction”). Notwithstanding
this Use Restriction, the City is entitled to make use of the Parcel in any
manner that will not unreasonably interfere with the potential future
construction of and use of the Parcel as a second runway. Permissible
uses under this Agreement include construction of structures on the Parcel
that could be reasonably removed in the event of redevelopment of the
land into a second runway. Should the City violate this Use Restriction,
the Parcel shall revert to Mr. Long consistent with the other terms and
conditions of the Deed and the applicable law.

DATED this A“_\jﬂay of June, 2005.

ACKNOWLEDGED AND AGREED:

By Z o
y John F. Long, a widowed man

STATE OF ARIZONA )
) ss.
County of Maricopa )



This instrument was acknowledgéd before me this Q4 day of ¢ S(g Ne. ,

2005, by John F. Long. In witness wh mv&th \-sﬁ Wnd official seal.

(Notary Public
My Commission Expires: OO)‘, 12 700%

OFFICIAL SEAL
VALERIE J. RIEDLER

'MARICOPA COUNTY IACKNOWLEDGED AND AGREED:

My Comm. Expires Oct. 13, 2007

CITY OF GLENDALE, a municipal corporation

By:
Itsi_ YAGSA AN tﬁﬁﬁm\
\ \
Attested;

City Clerk
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U.S Departmant Westam-Pacific Region Fedaral Aviation Administration

of Transportation Airports Division P.O. Box 52007
. Los Angeles, CA 30009-2007
Federal Aviation 9

Administration
July 25, 2005

Mark S. Ripley

Airport Manager

Glendale Municipal Airport

6801 N. Glen Harbor Blvd., Suite 201
Giendale, AZ 85307

Dear Mr. Ripley:

Glendale Municipal Airport
Settlement Agreement and Mutual Release

We are responding to your letter dated June 28, 2005 and the request you made at our meeting on
July 14, 2005, for a determination of the effect on grant eligibility of the Settlement Agreement
and Mutual Release {Agreement) that was executed between Mr. John F. Long and the City of
Glendale (City) on June 14, 2005. In accordance with the terms of a Warranty Deed dated
January 5, 1984, Mr. Long donated land to Glendale Municipal Airport (GEU) that was to be
used for airport purposes. To settle a dispute over the definition of airport purposes and avoid
litigation, Mr. Long and the City entered into an Agreement that constrains development of the
deeded property for a period of five to twenty years. The City wishes to kmow whether or not the
Agreement also restricts federal grant eligibility for projects on the deeded property.

In accordance with Assurance 4, Good Title, the City must hold good title to airport land in order
to be eligible for am airport improvement grant. It would appear that the Agreement places a
limited encumbrance on the deeded property. The City has agreed to reserve this parcel whule
the parties study the merits of a second runway. Therefore, other permanent non-runway
improvements cannot be constructed on the deeded property.

The City has also reduced its rights and powers to direct the airport’s capital improvement plan.
Assurance 5, Rights and Powers, requires that the City avoid any action that would deprive it of
its rights and powers to discharge the duties mandated by the grant assurances. In effect, the
City has diminished its power to fully direct the capital improvement plan of GEU. The City’s
prerogative is encumbered because it cannot freely redevelop the deeded property as it wishes for
a certain period of time.

We have determined that the Agreement has placed some limitations, although not permanent,
on the City’s powers and title to the deeded property. We must now determine the duration of
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the encumbrance. The Agreement stipulates that the parties will jointly conduct a study during
the period 2010 to 2012 to evaluate whether or not 2 second runway is needed.

If the study determines that a second runway is not needed or the other conditions in the
Agreement climinate the runway option, the encumbrance on the City’s good title will be
climinated. There should no longer be any restrictions on the City’s use of the deeded property,
and the City should be eligible to apply for grants to develop the property.

If the study determines that there is or may be a need for a second runway before 2025, the
encumbrance on good title to the deeded property will continue and prevent permanent
redevelopment of the property for other airport purposes. Based on the Agreement, the
encumbrance’s expiration date is uncertain at this time because the Agreement may remain in
effect until 2025, the time period that a second runway is built, or the date the parties terminate
the Agreement. As long as-the City is obligated by the texms of the Agreement to accept the
runway option, the City may not receive a grant to improve or develop any part of the deeded
property that can potentially be affected by the proposed runway.

The City has reserved to itself the right to decide if a second runway will be funded or built.

This right does not diminish the encumbrance because Mr. Long will still have rights that could
allow him to seek recompense under the terms of the Agreement or the original Watranty Deed.
A prolonged dispute or litigation would, in all likelibood, prevent any development from taking
place on the deeded property until the dispute is settled by a new agreement or judicial decision.

In conclusion, it is our determination that the FAA cannot fimd airport development projects on
the deeded property while the City is obliged to reserve the land for a second runway. The City
is legally obliged by the Agreement to reserve the deeded property for a period from. 5 to 20
years. The City has encumbered its title to the deeded property by legally agreeing to conduct a
study and perhaps build a runway on the deeded property. As aresult, the City may not enter
into a grant agreement with the FAA while the obligations of the grant and the terms of the
Agreement are in conflict.

The City does not presently have good title to the deeded property. Furthermore, the City could
not pledge to uphold the terms of 2 grant agreement for a period of 20 years, as required by

" federal law. While the City remains obliged to accept the possibility of building a second
runway, the land that is reserved for the runway will not be eligible for airport improvement
grants. Once Mx. Long loses his rights or the City is released from its obligations under the
Agreement, the City will be eligible to apply for grant funding to develop the deeded property.
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If you have any questions, please call me at (310) 725-3634.

Sincerely,
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U.S Department Western-Pacific Region P.0. Box 82007
of Transportation Los Angeles District Office Los Angeles, CA 90009

Federal Aviation
Administration

April 24, 2007

Mr. Mark Ripley

Airport Manager

6801 N. Glen Harbor Blvd
Suite #201

Glendale, AZ 85307

Glendale Municipal Airport
Aviation Activity Forecast

Dear Mr. Ripley:

The Federal Aviation Administration (FAA) is in receipt of your consultant’'s
letter dated October 13, 2006, which enclosed Chapter Two, Forecasts, from
the draft Glendale Municipal (GEU) Airport Master Plan. The letter requests
FAA approval of GEU Airport Master Plan future aviation forecast methodology
and data.

The FAA has reviewed the aforementioned documentation and approves the
forecast for long-term planning purposes. However, it should be noted that
there is a significant difference between the actual numbers of based
aircraft stated in the master plan versus FAA Form 5010 data (Airport Master
Record). Thus, it is recommended that FAA Form 5010 data is annually updated
since the FAA’s Terminal Area Forecast references the number of based
alrcraft and operations from FAA Form 5010. (Enclosed.)

If you have any questions or would like to discuss this letter in more
detail, I can be contacted at (310) 725-3771.

Sincerely,

Original Signed By
George W. Buley

George W. Buley
Program Manager/Planner

Enclosure
cc: Mr. Patrick Taylor, Coffman Associates
LAX-600.11
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Appendix D
ENVIRONMENTAL Master Plan
EVALUATION Glendale Municipal Airport

A review of the potential environmental impacts associated with proposed airport
projects is an essential consideration in the airport master planning process. The
primary purpose of this evaluation is to review the planned improvement program
for Glendale Municipal Airport to determine whether the planned actions could, in-
dividually or collectively, have the potential to significantly affect the quality of the
environment.

Construction of the improvements depicted on the Airport Layout Plan will require
compliance with the National Environmental Policy Act (NEPA) of 1969, as
amended, to receive federal financial assistance. For projects not categorically ex-
cluded under Federal Aviation Administration (FAA) Order 1050.1E, Environmen-
tal Impacts: Policies and Procedures, compliance with NEPA is generally satisfied
through the preparation of an Environmental Assessment (EA). For instances in
which significant environmental impacts are expected, an Environmental Impact
Statement (EIS) may be required. While this portion of the master plan is not de-
signed to satisfy the NEPA requirements for a categorical exclusion, EA, or EIS, it
is intended to supply a preliminary review of environmental issues that would need
to be analyzed in more detail within the NEPA process. This evaluation considers
all environmental categories required for the NEPA process as outlined in FAA Or-
der 1050.1E, Environmental Impacts: Policies and Procedures and FAA Or-
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der 5050.4B, National Environmental Policy Act (NEPA) Implementing Instructions
for Airport Actions. Of the 19 plus environmental categories, the following re-
sources are not found within the airport environs.

e Coastal Resources

e Department of Transportation Act, Section 4(f) properties
e Environmental Justice Areas

e Wild and Scenic Rivers

The following sections describe potential impacts to the remaining resources (as
outlined within Appendix A of FAA Order 1050.1E) as development at the airport is
undertaken. Exhibit 5A in Chapter Five depicts the proposed future development of
the airport.

AIR QUALITY

The U.S. Environmental Protection Agency (EPA) has adopted air quality standards
that specify the maximum permissible near-term and long-term concentrations of
various air contaminants. Primary air quality standards are established at levels to
protect the public health from harm with an adequate margin of safety. Secondary
standards are set at levels necessary to protect the public health and welfare from
any known or anticipated adverse effects of a pollutant. All areas of the country are
required to demonstrate attainment with the National Ambient Air Quality Stan-
dards (NAAQS). The federal air quality standards focus on limiting the quantity of
six criteria pollutants:

e Ozone (O,)

e Carbon Monoxide (CO)

e Sulfur Dioxide (SO,)

e Nitrogen Dioxide (NO,)

e Particulate Matter (PM,, and PM,,)
e Lead (Pb)

The Maricopa County Air Quality Department has adopted the federal ambient air

guality standards, the primary and secondary standards for each pollutant as pre-
sented in Table D1.
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TABLE D1
Federal Ambient Air Quality Standards

Primary Secondary
Pollutant Averaging Time Standard Standard
Carbon Monoxide (CO) in parts 8-hour 9 -
per million (ppm) 1-hour 35 —
Nitrogen Dioxide (NO,) in ppm Annual 0.053 0.053
1-hour 0.12 0.12
Ozone (O,) in ppm 8-hour 0.08 0.08
Lead (Pb) in micrograms per cubic
meter Quarterly Average 1.5 1.5
Particulate Matter (PM,;) in mi- Annual 50 50
crograms per cubic meter 24-hour 150 150
Particulate Matter (PM,,) in mi- Annual 65 65
crograms per cubic meter 24-Hour 15 15
Annual 0.03 —
24-hour 0.14 —
Sulfur Dioxide (SO,) in ppm 3-hour — 0.5

Source: U.S. Environmental Protection Agency

Air contaminants increase the aggravation of and production of respiratory and
cardiopulmonary diseases. The standards also establish the level of air quality
which is necessary to protect the public health and welfare including, among other
things, effects on crops, vegetation, wildlife, visibility, and climate, as well as effects
on materials, economic values, and on personal comfort and well-being.

Potentially significant air quality impacts associated with an FAA project or action
would occur if the project or action exceeds one or more of the NAAQS for any of the
time periods analyzed.

Glendale Municipal Airport is located in Maricopa County, which is in non-
attainment for Ozone (both 8-hour and 1-hour) and Particulate Matter (PM,,). Ad-
ditional air quality analysis is needed to determine potential impacts to air quality
that may result from construction of the planned parallel taxiway, additional han-
gars and associated connecting taxiways, and service roads. Projects planned at the
airport that would result in the demolition or construction of new facilities could
have temporary air quality impacts during construction. Emissions from the opera-
tion of construction vehicles and fugitive dust from pavement removal are common
air pollutants during construction. However, with the use of best management
practices (BMPs) during construction, these air quality impacts can be significantly
lessened.
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COMPATIBLE LAND USE AND NOISE

An airport’s compatibility with surrounding land uses is usually associated with the
extent of the airport’'s noise impacts. Airport projects such as those needed to ac-
commodate fleet mix changes, an increase in operations at the airport, or air traffic
changes are examples of activities which can alter noise impacts and affect sur-
rounding land uses. Typically, if the noise analysis concludes that there is no sig-
nificant impact, a similar conclusion usually can be made with respect to compatible
land use. FAA Orders 1050.1E and 5050.4B define a significant noise impact as one
which would occur if proposed airport development would cause noise-sensitive
areas to experience an increase in noise of 1.5 DNL or more, at or above the 65 DNL
noise exposure level when compared to the no action alternative for the same time-
frame. The Integrated Noise Model (INM) describes aircraft noise in the Yearly Day-
Night Average Sound Level (DNL). DNL is defined as the average A-weighted sound
level as measured in decibels (dB) during a 24-hour period. A 10-dB penalty applies
to noise events occurring at night (10:00 p.m. to 7:00 a.m.). DNL is a summation
metric which allows objective analysis and can describe noise exposure comprehen-
sively over a large area. Is the noise metric preferred by the FAA, EPA, and De-
partment of Housing and Urban Development (HUD), among others, as an appro-
priate measure of cumulative noise exposure.

Since noise decreases at a constant rate in all directions from a source, points of
equal DNL noise levels are routinely indicated by means of a contour line. The var-
ious contour lines are then superimposed on a map of the airport and its environs.
It is important to recognize that a line drawn on a map does not imply that a par-
ticular noise condition exists on one side of the line and not on the other. DNL cal-
culations do not precisely define noise impacts. Nevertheless, DNL contours can be
used to: (1) highlight existing or potential incompatibilities between an airport and
any surrounding development; (2) assess relative exposure levels; (3) assist in the
preparation of airport environs land use plans; and (4) provide guidance in the de-
velopment of land use control devices, such as zoning ordinances, subdivision regu-
lations, and building codes.

The noise contours for Glendale Municipal Airport were developed with INM Ver-
sion 7.0. The INM was developed by the Transportation Systems Center of the U.S.
Department of Transportation at Cambridge, Massachusetts, and has been specified
by the FAA as one of the two models acceptable for federally funded noise analysis.
The INM is a computer model which accounts for each aircraft along flight tracks
during an average 24-hour period. These flight tracks are coupled with separate
tables contained in the database of the INM, which relate to noise, distances, and
engine thrust for each make and model of aircraft type selected.

Computer input files for the noise analysis contain operational data, runway utili-
zation, aircraft flight tracks, and fleet mix as projected in the plan. The operational
data and aircraft fleet mix are summarized in Table D2. These estimates were de-
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rived after review of instrument flight plans maintained by the FAA and existing
airport records.

TABLE D2
Noise Model Input: Aircraft Operations
Glendale Municipal Airport

Long Term
Aircraft Type INM Descriptor Base Year (2007) (20 Years)
ITINERANT OPERATIONS
Turbojet
Business Jet LEAR35 400 1,700
Business Jet CNA500 400 1,700
Business Jet MU3001 200 500
Business Jet CNA55B 300 900
Business Jet CL600 300 800
Business Jet Glv 150 400
Business Jet LEAR25 50 0
Subtotal 1,800 6,000
Piston/Turboprop
Single Engine Variable GASEPV 18,649 30,430
Single Engine Fixed GASEPF 18,648 30,430
Multi-engine BEC58P 3,000 8,000
Turboprop DHC6 2,000 8,000
Helicopter H500D 1,000 3,000
Helicopter R-22 1,000 3,000
Subtotal 44,297 82,860
Military
Helicopter S70 26 240
Turboprop 1900D 20 200
Subtotal 46 440
TOTAL ITINERANT 46,143 89,300
LOCAL OPERATIONS
Single Engine Variable GASEPV 45,240 58,350
Single Engine Fixed GASEPF 45,241 58,350
Multi-engine Fixed BEC58P 5,000 8,000
Helicopter R-22 10,000 20,000
TOTAL LOCAL 105,481 144,700
TOTAL ACTIVITY 151,624 234,000

Source: Coffman Associates analysis utilizing Integrated Noise Model (INM) v.7.0

The control tower on the airport utilizes Runway 1 as the calm wind runway. When
taking this into consideration, approximately 65 percent of annual operations are to
this runway end. The remaining 35 percent are to the Runway 19 end. These run-
way use percentages are utilized for all aircraft in the fleet mix, both local and iti-
nerant, and for the future airport condition.

The existing and forecast noise exposure contours for Glendale Municipal Airport
are depicted on Exhibits D1 and D2. In the current condition, portions of the 65
DNL noise contour, considered the threshold of significance, extends off airport
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property to the north and south. The noise contour covers approximately 437 acres.
There are no noise-sensitive land uses within the portions of the contour that ex-
tend beyond airport property.

The long term forecast results in an increase of the area impacted by the 65 DNL
contour to 552 acres. The increase in size is related to the forecast increase in oper-
ations. The resulting long range contour extends off airport property to the north
and south. There are no noise-sensitive land uses within the portions of the contour
and based on the current City of Glendale General Plan, there are no noise-sensitive
land uses planned for these areas. Additionally, based on the City of Glendale zon-
ing maps, the parcels encompassed by the noise exposure contours are zoned for in-
dustrial land uses.

In conclusion, it is recognized that some portions of the future 65 DNL extend
beyond airport property. These areas have been examined in terms of their current
and potential future land use. Development of incompatible land uses is not fore-
seen. As a result, it is not a high priority to purchase these areas beyond the future
airport property line.

COMPATIBLE LAND USE

Title 14 of the Code of Federal Regulations (14 CFR), Part 150 recommends guide-
lines for planning land use compatibility within various levels of aircraft noise. As
the name indicates, these are guidelines only; Part 150 explicitly states that deter-
minations of noise compatibility and regulation of land use are purely local respon-
sibilities.

As previously discussed, the existing and future noise exposure contours extend off
airport property. Many land uses such as parking lots, roadways, commercial,
manufacturing, and industrial development are compatible within the 65 DNL
noise contour. A residential land use would be non-compatible and strongly discou-
raged within the 65 DNL. Often, mixed land uses can include some residential de-
velopment. This circumstance should be avoided either through zoning or airport
acquisition.

The primary goal of compatible land use planning is to achieve and maintain com-
patibility between the airport and its surrounding community. Inherent in this goal
is the assurance that the airport can maintain or expand its size and level of opera-
tions to satisfy existing and future aviation demand. The protection of the invest-
ment in a facility such as an airport is of great importance. At the same time, a
person who lives, works, or owns property near an airport should be able to enjoy
the location without infringement by noise or other adverse impacts of the airport.
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Noise and Land Use Summary

As the airport grows in the overall number of operations and as the fleet mix
changes to include more operations by larger general aviation aircraft, such as tur-
boprops and business jets, the extent of noise is forecast to grow accordingly. Ad-
vancements in aircraft engine technology are also advancing and the noise generat-
ed by today’s sophisticated jet aircraft is far less than that generated just ten years
ago. Further noise reduction technology can be expected to be applied in the future
to aircraft.

CONSTRUCTION IMPACTS

Construction impacts typically relate to the effects on specific impact categories,
such as air quality or noise, during construction. The use of BMPs during construc-
tion is typically a requirement of construction-related permits such as a National
Pollutant Discharge Elimination System (NPDES) permit. Use of these measures
typically alleviates potential resource impacts.

Short-term construction-related noise impacts could occur with implementation of
the planned taxiway, hangar and service road construction on the east side of the
runway as there is an existing residential development southeast of this area.
However, these impacts typically do not arise unless construction is being underta-
ken during early morning, evening, or nighttime hours. Furthermore, the proposed
projects will be undertaken on a demand basis and will not be constructed simulta-
neously.

Construction-related air quality impacts can be expected. Air emissions related to
construction activities will be short-term in nature and will be included in the air
emission inventory, if one is requested.

FARMLAND

Under the Farmland Protection Policy Act (FPPA), federal agencies are directed to
identify and take into account the adverse effects of federal programs on the preser-
vation of farmland, to consider appropriate alternative actions which could lessen
adverse effects, and to assure that such federal programs are, to the extent practic-
able, compatible with state or local government programs and policies to protect
farmland. The FPPA guidelines apply to farmland classified as prime or unique, or
of state or local importance as determined by the appropriate government agency,
with concurrence by the Secretary of Agriculture.

The 54.3 acres identified for property acquisition are not classified as prime or
unique farmland by the Natural Resources Conservation Service. The remaining
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areas planned for development are on airport property and are dedicated to airport
uses; therefore, FPPA does not apply.

FISH, WILDLIFE, AND PLANTS

A number of acts and executive orders have been put into place to protect threat-
ened or endangered species and their habitat. Following is a brief description of
these various levels of protection:

e Section 7 of the Endangered Species Act (ESA), as amended, applies to federal
agency actions and sets forth requirements for consultation to determine if the
proposed action “may affect” a federally endangered or threatened species. If an
agency determines that an action “may affect” a federally protected species,
then Section 7(a)(2) requires each agency to consult with the U.S. Fish and
Wildlife Service (FWS) or the National Marine Fisheries Service (NMFS), as
appropriate, to ensure that any action the agency authorizes, funds, or carries
out is not likely to jeopardize the continued existence of any federally listed en-
dangered or threatened species, or result in the destruction or adverse modifica-
tion of critical habitat. If a species has been listed as a candidate species, Sec-
tion 7 (a)(4) states that each agency must confer with the FWS and/or NMFS.

e The Sikes Act and various amendments authorize states to prepare statewide
wildlife conservation plans, and the Department of Defense (DOD) to prepare
similar plans, for resources under their jurisdiction. Airport improvement
projects should be checked for consistency with the State or DOD Wildlife Con-
servation Plans where such plans exist.

e The Fish and Wildlife Coordination Act requires that agencies consult with the
state wildlife agencies and the Department of the Interior concerning the con-
servation of wildlife resources where the water of any stream or other water
body is proposed to be controlled or modified by a federal agency or any public or
private agency operating under a federal permit.

e The Migratory Bird Treaty Act (MBTA) prohibits private parties and federal
agencies in certain judicial circuits from intentionally taking a migratory bird,
their eggs, or nests. The MBTA prohibits activities which would harm migrato-
ry birds, their eggs, or nests unless the Secretary of the Interior authorizes such
activities under a special permit.

e Executive Order 13112, Invasive Species, directs federal agencies to use rele-
vant programs and authorities to the extent practicable and subject to available
resources to prevent the introduction of invasive species and provide for restora-
tion of native species and habitat conditions in ecosystems that have been in-
vaded. The FAA is to identify proposed actions that may involve risks of intro-
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ducing invasive species on native habitat and populations. “Introduction” is the
intentional or unintentional escape, release, dissemination, or placement of a
species into an ecosystem as a result of human activity. “Invasive Species” are
alien species whose introduction does or is likely to cause economic or environ-
mental harm or harm to human health.

According to FAA Order 1050.1E, a significant impact to listed threatened or en-
dangered species would occur when the FWS or NMFS determines that the pro-
posed action would likely jeopardize the continued existence of the species in ques-
tion or would result in the destruction or adverse modification of critical habitat for
the species. However, an action need not involve a threat to extinction to federally
listed species to result in a significant impact; lesser impacts, including impacts on
non-listed species, could also constitute a significant impact.

As described in Chapter One, vegetation surrounding the airport is limited to
shrub-scrub species and native desert grasses and crops which are not anticipated
to contain any unique or significant biological species. A study prepared by EcoPlan
Associates for the 2001 EA for Glendale Municipal Airport stated that the “project
area does not appear to support suitable habitat for the species included in the U.S.
Fish and Wildlife Service Endangered, Threatened, Proposed and Candidate Spe-
cies List for Maricopa County.” The current list, as of April 2008, includes five spe-
cies that were not included on the list compiled for the 2001 EA. Two of these spe-
cies are fish. The habitat for these species is shallow desert pool. This habitat is
not located within the project area; therefore, these species will not be affected by
the proposed development. A third species, the Mexican spotted owl, will also not
be affected by the proposed development. The Mexican spotted owl’s habitat is can-
yon and forested mountain areas, which are not present at the airport. The lesser
long-nosed bat and Sonoran pronghorn are unlikely to occur within the project area;
however, field surveys may be required to determine the presence of these or other
listed species. The habitat for these species is desert scrub and alluvial valley
areas, respectively. These habitats are not present within the planned project
areas.

A search conducted using the Arizona Game and Fish Department's (AGFD) State
of Arizona Online Environmental Review Tool indicated that no special status spe-
cies have been documented within the project vicinity. Additionally, no proposed or
designated critical habitat exists within the airport environs. Prior to project im-
plementation, further coordination with the FWS and AGFD is required.



HAZARDOUS MATERIALS, POLLUTION
PREVENTION, AND SOLID WASTE

The airport must comply with applicable pollution control statutes and require-
ments. Impacts may occur when changes to the quantity or type of solid waste gen-
erated, or type of disposal, differ greatly from existing conditions.

Solid waste disposal facilities can cause a hazard to aircraft by attracting wildlife
and, most importantly, birds. A bird hazard exists if the landfill is located approx-
imately 5,000 feet from runways used by piston aircraft and 10,000 feet from run-
ways used by turbojet aircraft.

The airport will need to continue to comply with a National Pollution Discharge
Elimination System (NPDES) permit, which will ensure that pollution control
measures are in place at the airport. As development occurs at the airport, the
permit will need to be modified to reflect the additional impervious surfaces and
storm water retention facilities. The addition and removal of impervious surfaces
may require modifications to this permit should drainage patterns be modified. Net
increases in impervious surfaces are minimized by the removal of old pavement.

A Phase | report prepared by Four Corners Environmental, Inc. for the 2005 proper-
ty acquisition EA for Glendale Municipal Airport identified areas with stained soils
associated with oil disposal and in areas of drum and tank storage. The stained
soils are located on a parcel south of Glendale Avenue, northeast of the approach
end of Runway 19. There are no planned improvements on this parcel. It was rec-
ommended that these areas be tested to determine if liquids contained in these
drums and tanks have impacted subsurface soil prior to construction.

A large amount of solid waste was also identified in the recently acquired area. The
Four Corners Environmental study recommended that all solid waste be removed
from the site and disposed of in accordance with applicable federal, state, and local
regulations. It was also recommended that monitoring take place to identify poten-
tial buried hazardous or regulated materials during construction. Additionally,
during the demolition of structures in this area, the location and condition of septic
systems should be observed and documented. Plans are underway to remove the
solid waste from the site taking the precautions outlined in the Phase Ireport.

For the proposed property acquisition areas for the runway protection zones and the
parcel south of Glendale Avenue, an Environmental Due Diligence Audit (EDDA)
will need to be conducted to determine if activities involving hazardous materials
have occurred or have resulted in environmental contamination on these sites.

As a result of increased operations at the airport, solid waste output may slightly
increase; however, these increases are not anticipated to be significant.
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HISTORICAL, ARCHITECTURAL, AND CULTURAL RESOURCES

Determination of a project’'s environmental impact to historic and cultural resources
is made under guidance in the National Historic Preservation Act (NHPA) of 1966,
as amended, the Archaeological and Historic Preservation Act (AHPA) of 1974, the
Archaeological Resources Protection Act (ARPA), and the Native American Graves
Protection and Repatriation Act (NAGPRA) of 1990. In addition, the Antiquities Act
of 1906, the Historic Sites Act of 1935, and the American Indian Religious Freedom
Act of 1978 also protect historical, architectural, archaeological, and cultural re-
sources.

Section 106 of the NHPA of 1966, as amended, requires federal agencies to take into
account the effects of their undertakings on historic properties and determine if any
properties in, or eligible for inclusion in, the National Register of Historic Places
(NRHP) are present in the area. In addition, it affords the Advisory Council on His-
toric Preservation a reasonable opportunity to comment. The historic preservation
review process mandated by Section 106 is outlined in regulations issued by the
council.

The ARPA is triggered by the presence of archaeological resources on federal or In-
dian lands. The AHPA describes the process when consultation with resource agen-
cies indicates that there may be an impact on significant scientific, prehistoric, his-
toric, archaeological, or paleontological resources. The process provides for the
preparation of a professional resource survey of the area. Should the survey identi-
fy significant resources, the National Register process described above will be fol-
lowed. Should the survey be inconclusive, a determination is made whether it is
appropriate to provide a commitment to halt construction if resources are recovered,
in order for a qualified professional to evaluate their importance and provide for da-
ta recovery as necessary.

The NAGPRA is triggered by the possession of human remains or cultural items by
a federally funded repository or by the discovery of human remains or cultural
items on federal or tribal lands and provides for the inventory, protection, and re-
turn of cultural items to affiliated Native American Groups. The Act includes pro-
visions that, upon inadvertent discovery of remains, the action will cease in the area
where the remains were discovered and the appropriate agency will be notified.

The Antiquities Act of 1906 was the first general law providing protection for arc-
haeological resources. It protects all historic and prehistoric sites on federal lands
and prohibits excavation or destruction of such antiquities without the permission
of the secretary of the department having jurisdiction.

The Historic Sites Act of 1935 declares as national policy the preservation for public
use of historic sites, buildings, objects, and properties of national significance. It
gives the Secretary of the Interior authority to make historic surveys, to secure and
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preserve data on historic sites, and to acquire and preserve archaeological and his-
toric sites. This Act also establishes the National Historic Landmarks program for
designating properties having exceptional value in commemorating or illustrating
the history of the United States.

The American Indian Religious Freedom Act of 1978 requires consultation with Na-
tive American groups concerning proposed actions on sacred sites, on federal land,
or affecting access to sacred sites. It establishes federal policy to protect and pre-
serve for American Indians, Eskimos, Aleuts, and Native Hawaiians their right to
free exercise of their religion. It allows these peoples to access sites, use and pos-
sess sacred objects, and freedom to worship through ceremonial and traditional
rites. The Act requires federal agencies to consider the impacts of their actions on
religious sites and objects that are important to Native Americans regardless of the
eligibility for the NRHP. Executive Order 13175, Consultation and Coordination
with Indian Tribal Governments, and the Presidential Memorandum of April 29,
1994, Government to Government Relations with Native American Tribal Govern-
ments, outline the government-to-government consultation process between the fed-
eral agency and the potentially affected tribe.

Development of projects would affect a property that is in, or eligible for inclusion
in, the NRHP if it has the potential to alter the characteristics of the property which
make it eligible for listing. Federal agencies can make one of three types of “effects
findings” for an action: “no properties affected,” “no adverse effect,” and “adverse ef-
fect.” The level of finding depends upon how severely a project would alter the cha-
racteristics of a property that make it eligible for the NRHP. Although the FAA
works closely with the State Historic Preservation Officer (SHPO) and/or the Tribal
Historic Preservation Officer (THPO), the FAA is ultimately responsible for the ef-
fect decision, not the SHPO or THPO.

The Section 106 consultation process includes consideration of alternatives to avoid
adverse effects on National Register listed or eligible properties; of mitigation
measures; and of accepting adverse effects. The FAA makes the final determination
on the level of effect, and advice from the SHPO/THPO may assist the FAA in mak-
ing that determination.

As discussed within Chapter One, previous studies and coordination with the SHPO
indicate that areas within the existing airport property do not likely contain pro-
tected resources. Coordination was undertaken for an Environmental Assessment
for the extension of Runway 1-19 to the north and south, and acquisition of the par-
cels located northeast of the approach end of Runway 19. The master plan indicates
that the acquisition of property will be needed for the airport to control the runway
protection zones for each end of the runway and to expand development to the north
on the west side of the runway. The proposed acquisition areas were not included
as part of previous coordination. It is anticipated that a cultural resource survey
will be requested as the proposed acquisition areas have not been surveyed for cul-
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tural resources, and further coordination with the SHPO is required regarding po-
tential impacts to cultural or archaeological resources in these areas.

LIGHT EMISSIONS
AND VISUAL EFFECTS

Airport lighting is characterized as either airfield lighting (i.e., runway, taxiway,
approach and landing lights) or landside lighting (i.e., security lights, building inte-
rior lighting, parking lights, and signage). Generally, airport lighting does not re-
sult in significant impacts unless a high intensity strobe light, such as a Runway
End Identifier Light (REIL), would produce glare on any adjoining site, particularly
residential uses.

Visual impacts relate to the extent that the proposed development contrasts with
the existing environment and whether a jurisdictional agency considers this con-
trast objectionable. The visual sight of aircraft, aircraft contrails, or aircraft lights
at night, particularly at a distance that is not normally intrusive, should not be as-
sumed to constitute an adverse impact.

The planned development projects on the east side of the airport will occur approx-
imately one-quarter mile from existing residential development. If the potential for
lighting or visual impacts is determined to be associated with the planned develop-
ment, consultation with local residents and the owners of light-sensitive sites may
be needed to determine possible alternatives to minimize these effects without risk-
ing aviation safety or efficiency. Additional coordination with state, regional, or lo-
cal art or architecture councils, tribes, or other organizations having an interest in
airport-associated visual effects may be necessary.

NATURAL RESOURCES AND ENERGY SUPPLY
In instances of major proposed actions, power companies or other suppliers of ener-
gy will need to be contacted to determine if the proposed project demands can be

met by existing or planned facilities.

There are no existing powerlines near the airport that would need to be relocated as
a result of the planned development at the airport.

Increased use of energy and natural resources are anticipated as the operations at

the airport grow. None of the planned development projects are anticipated to re-
sult in significant increases in energy consumption.
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SOCIOECONOMIC, ENVIRONMENTAL JUSTICE,
AND CHILDREN'S HEALTH AND SAFETY RISKS

Socioeconomic impacts known to result from airport improvements are often asso-
ciated with relocation activities or other community disruptions, including altera-
tions to surface transportation patterns, division or disruption of existing communi-
ties, interferences with orderly planned development, or an appreciable change in
employment related to the project. Social impacts are generally evaluated based on
areas of acquisition and/or areas of significant project impact, such as areas encom-
passed by noise levels in excess of 65 DNL.

Executive Order 12898, Federal Action to Address Environmental Justice in Minori-
ty Populations and Low-Income Populations, and the accompanying Presidential
Memorandum, and Order DOT 5610.2, Environmental Justice, require the FAA to
provide for meaningful public involvement by minority and low-income populations
as well as analysis that identifies and addresses potential impacts on these popula-
tions that may be disproportionately high and adverse.

Pursuant to Executive Order 13045, Protection of Children from Environmental
Health Risks and Safety Risks, federal agencies are directed to identify and assess
environmental health and safety risks that may disproportionately affect children.
These risks include those that are attributable to products or substances that a
child is likely to come in contact with or ingest, such as air, food, drinking water,
recreational waters, soil, or products they may be exposed to.

The thresholds of significance for this impact category are reached if the project ne-
gatively affects a disproportionately high number of minority or low-income popula-
tions or if children would be exposed to a disproportionate number of health and
safety risks. Significant socioeconomic impacts would result if an extensive number
of residents need to be relocated and sufficient replacement housing is unavailable;
iIf extensive relocation of businesses is required and this relocation would create a
severe economic hardship for the affected communities; if disruptions of local traffic
patterns would substantially reduce the level of service of the roads serving the air-
port and the surrounding community; or if there would be a substantial loss in the
community tax base.

It is not anticipated that the proposed airport development projects would result in
significant impacts within this impact category. The airport is not located within
an area which would be considered an “environmental justice” area.

Approximately 54.3 acres would need to be acquired to accommodate the planned

development. There are no existing residences or businesses on the parcels to be
acquired.
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Potential risks to children from the development of the airport will be minimized
through the use of standard security measures such as fencing and locks on cabi-
nets or structures which contain hazardous materials.

WATER QUALITY

The Clean Water Act provides the authority to establish water quality standards,
control discharges, develop waste treatment management plans and practices, pre-
vent or minimize the loss of wetlands, and regulate other issues concerning water
guality. Water quality concerns related to airport development most often relate to
the potential for surface runoff and soil erosion, as well as the storage and handling
of fuel, petroleum products, solvents, etc.

Water quality regulations and issuance of permits will normally identify any defi-
ciencies in the proposed development with regard to water quality or any additional
information necessary to make judgments on the significance of impacts. Difficul-
ties in obtaining needed permits for the project, such as National Pollutant Dis-
charge Elimination System (NPDES) or Section 404 permits, typically indicate a po-
tential for significant water quality impacts.

There are no Waters of the U.S. located on airport property. The proposed devel-
opment on the east side of the airport is adjacent to the New River. Based on a re-
view of aerial photography, the New River appears to be dry. Best management
practices should be employed during the development of this area to minimize im-
pacts to the New River during construction.

Prior to commencing construction of all proposed projects, the airport and all appli-
cable contractors will need to obtain and comply with the requirements of the con-
struction-related NPDES General Permit, including the preparation of a Notice of
Intent and a Storm Water Pollution Prevention Plan.

WETLANDS

The U.S. Army Corps of Engineers (COE) regulates the discharge of dredged and/or
fill material into Waters of the United States, including adjacent wetlands, under
Section 404 of the Clean Water Act.

Wetlands are defined by Executive Order 11990, Protection of Wetlands, as those
areas that are inundated by surface or groundwater with a frequency sufficient to
support, and under normal circumstances does or would support, a prevalence of
vegetation or aquatic life that requires saturated or seasonally saturated soil condi-
tions for growth and reproduction. Categories of wetlands include swamps,
marshes, bogs, sloughs, potholes, wet meadows, river overflows, mud flats, natural
ponds, estuarine areas, tidal overflows, and shallow lakes and ponds with emergent
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vegetation. Wetlands exhibit three characteristics: hydrology, hydrophytes (plants
able to tolerate various degrees of flooding or frequent saturation), and poorly
drained soils.

As outlined within FAA Orders 1050.1E and 5050.4B, a significant impact to wet-
lands would occur when the proposed action causes any of the following.

e The action would adversely affect the function of a wetland to protect the quality
or quantity of municipal water supplies, including sole source, potable water
aquifers.

e The action would substantially alter the hydrology needed to sustain the func-
tions and values of the affected wetland or any wetlands to which it is connected.

e The action would substantially reduce the affected wetland’s ability to retain
floodwaters or storm-associated runoff, thereby threatening public health, safety,
or welfare.

e The action would adversely affect the maintenance of natural systems that sup-
port wildlife and fish habitat or economically important timber, food, or fiber re-
sources in the area or surrounding wetlands.

e The action would be inconsistent with applicable state wetland strategies.
There are no wetlands present in the airport vicinity as the airport is located on a
high, dry, desert plain. As previously discussed, the planned development on the

east side of the airport is adjacent to the New River. Best management practices
should be used during construction to mitigate any potential impacts.
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Appendix E Airport Master Plan
AIRPORT PLANS Glendale Municipal Airport

As part of this master plan, the Federal Aviation Administration (FAA) requires the
development of several computer drawings detailing specific parts of the airport and
its environs. These drawings were created on a computer-aided drafting system
(CAD) and serve as the official depiction of the current and planned condition of the
airport. These drawings will be delivered to the FAA for their review and inspec-
tion. The FAA will critique the drawings from a technical perspective to be sure all
applicable federal regulations are met. The FAA will use the CAD drawings as the
basis and justification for funding decisions.

It should be noted that the FAA requires any changes to the airfield (i.e., runway
and taxiway system, etc.) be represented on the drawings. The landside configura-
tion, developed during this master planning process, is also depicted on the draw-
ings, but the FAA recognized that landside development is much more fluid and de-
pendent upon developer needs. Thus, an updated drawing set is not necessary for
future landside alterations.

The following is a description of the CAD drawings included with this master plan.
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AIRPORT LAYOUT PLAN

An official Airport Layout Plan (ALP) drawing has been developed for Glendale
Municipal Airport. The ALP drawing graphically presents the existing and ulti-
mate airport layout plan. The ALP drawing includes such elements as the physical
airport features, wind data tabulation, location of airfield facilities (i.e., runways,
taxiways, navigational aids), and existing general aviation development (and com-
mercial development for air carrier airports). Also presented on the ALP are the
runway safety areas, airport property boundary, and revenue support areas. The
ALP is used by the FAA to determine funding eligibility for future capital projects.

The computerized plan provides detailed information on existing and future facility
layouts on multiple layers that permit the user to focus on any section of the airport
at a desired scale. The plan can be used as base information for design and can be
easily updated in the future to reflect new development and more detail concerning
existing conditions as made available through design surveys.

LANDSIDE FACILITY DRAWING

The landside facility drawing is a larger scale plan view drawing of existing and
planned aprons, buildings, hangars, parking lots, and other landside facilities. It is
prepared in accordance with FAA AC 150/5300-13, Airport Design.

AIRSPACE DRAWING

Federal Aviation Regulation (F.A.R.) Part 77, Objects Affecting Navigable Airspace,
was established for use by local authorities to control the height of objects near air-
ports. The Part 77 Airspace Drawing included in this master plan is a graphic de-
piction of this regulatory criterion. The Part 77 Airspace Drawing is a tool to aid
local authorities in determining if proposed development could present a hazard to
aircraft using the airport. The Airspace Drawing can be a critical tool for the air-
port sponsor’s use in planning against future development limitations.

The City of Glendale should do all in its power to ensure development stays below
the Part 77 surfaces to protect the future role of the airport. The following discus-
sion will describe those approach surfaces that make up the recommended F.A.R.
Part 77 operations at Glendale Municipal Airport.

The Part 77 Airspace Drawing assigns three-dimensional imaginary areas to each
runway. These imaginary surfaces emanate from the runway centerline and are
dimensioned according to the visibility minimums associated with the approach to
the runway end and size of aircraft to operate on the runway. The Part 77 imagi-
nary surfaces include the primary surface, approach surface, departure surface,
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transitional surface, horizontal surface, and conical surface. Part 77 imaginary sur-
faces are described as follows.

Primary Surface

The primary surface is an imaginary surface longitudinally centered on the runway.
The primary surface extends 200 feet beyond each runway end. The elevation of
any point on the primary surface is the same as the elevation along the nearest as-
sociated point on the runway centerline. Under Part 77 regulations, the width of
the primary surface is 1,000 feet and it is centered on the runway.

Approach Surface

An approach surface is also established for the runway. The approach surface is the
same width as the primary surface and begins at the primary surface end. The ap-
proach surface will extend upward and outward from the primary surface end and
Is centered along the extended runway centerline. The current and future approach
slope to both runway ends extends to a distance of 10,000 feet and a width of 3,500
feet at a slope of 34:1.

Departure Surface

The departure surface is represented by a trapezoidal shape that slopes up and
away from the runway pavement end at a 40:1 ratio. The purpose of the departure
slope is to provide an added measure of safety for departing aircraft. The departure
surface is only applicable at airports with instrument departure procedures in place

such as Glendale Municipal Airport.

The departure surface begins at the end of the usable pavement, is 1,000 feet wide,
and extends 10,200 feet to an ultimate width of 6,466 feet.

There are three recommended methods to mitigate penetrations to the departure
surface:

1. The object is removed or lowered;

2. The Takeoff Distance Available (TODA) is decreased (i.e., pilots are instructed
to lift-off prior to the runway end in order to avoid the obstruction);

3. Instrument departure minimums are raised.



Existing obstacles of 35 feet or less would not require the above mitigation methods;
instead, new departure procedures may be introduced or existing departure proce-
dures may be altered. EXxisting penetrations of greater than 35 feet require either
object removal or TODA reduction (i.e., shorten the runway) to within the 35-foot
threshold.

Transitional Surface

Each runway has a transitional surface that begins at the outside edge of the pri-
mary surface at the same elevation as the runway. The transitional surface also
connects with the approach surfaces of each runway. The surface rises at a slope of
7:1, up to a height 150 feet above the highest runway elevation. At that point, the
transitional surface is replaced by the horizontal surface.

Horizontal Surface

The horizontal surface is established at 150 feet above the highest elevation of the
runway surface. Having no slope, the horizontal surface connects the transitional
and approach surfaces to the conical surface at a distance of 10,000 feet from the
end of the primary surfaces of each runway.

Conical Surface

The conical surface begins at the outer edge of the horizontal surface. The conical
surface then continues for an additional 4,000 feet horizontally at a slope of 20:1.
Therefore, at 4,000 feet from the horizontal surface, the elevation of the conical sur-
face is 350 feet above the highest airport elevation.

INNER APPROACH
SURFACE DRAWINGS

The Inner Portion of the Approach Surface Plan is a scaled drawing of the runway
protection zone (RPZ), the runway safety area (RSA), the obstacle free zone (OFZ2),
and the object free area (OFA) for each runway end. A plan and profile view of each
RPZ is provided to facilitate identification of obstructions that lie within these safe-
ty areas. Detailed obstruction and facility data is provided to identify planned im-
provements and the disposition of obstructions. A drawing of each runway end is
provided.



AIRPORT PROPERTY/
BOUNDARY MAP

The Property Map provides information on the acquisition and identification of all
land tracts under control of the airport. Easement interests in areas outside the fee
property line are also included. The primary purpose of the drawing is to provide
information for analyzing the current and future aeronautical use of land acquired
with federal funds.

ON-AIRPORT LAND
USE DRAWING

The Airport Land Use Drawing will be prepared in accordance with FAA standards.
The on-airport land uses will be depicted by general use categories.

UPDATE THE PUBLIC
AIRPORT DISCLOSURE MAP

The existing Public Airport Disclosure Map for the Glendale Municipal Airport will

be updated to reflect new operational forecasts, noise contours, airfield facility
changes, and changes to the airport traffic pattern airspace.
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- o DBJECT FREE AREA http: www.NGS.NOAA.GOV /CGI-BIN /D5_RADIUS.FRL. 11" 19" E (NOVEMBER 2008) AIRPORT LA v‘ﬁ DRAWING
RE | RUNWAY SAFETY AREA HORIZONTAL DATUM: NAD B3; VERTICAL DATUM: NAVD &8 S‘NEUAV‘/‘ &%&&mefggg
—— oz OBSTACLE FREE ZONE
————|—— ——| RUNWAY PROTECTION ZONE EXISTING COORDINATE AND ELEVATIONAL DATA DERIVED FROM ASIS DATASHEET SYSTEMS, 3\ | uPDATE BULDINGS & PARKND BY Z & W BMINEERND | 6/1,/01
“PAPI-2_ | - - PAPI-4 | PAPI http: //avnwww. jecbi.gov/datasheet / % ALP REVALDATED BY THE FAA 5/28/96 GLENDALE, ARIZONA
[y o - . ALP APPROVED & SIGNED BY THE FAA 2/3/95 - PP
£ Y oD UGHTS & Rl SURVEY MONUMENT LOGATIONS PER NATIONAL GEODETIC SURVEY DATA SHEET, o 200 400 a00 TG R Py B f fi )
[ = | TOPOGRAPHY . http/: www.ngs.noaa.gov,/cgl—bin/ds_radius.prl S No. REVIS GNS | DETAILED BY: | ot LT[ n
— ) WIND SOCK SEE INNER PORTION OF APPROACH SURFACE DRAWINGS EXISTING AND ULTIMATE THRESHOLD SITING SURFACE PENETRATIONS GRAPHIC SCALE e B T P A P 4PPROVED BY: .yl o Associates
B ANZA T8 PANTIFATE. R AN DEVELGTMET GEPETED FERGH NOR DS 11 THDEATE AT Ao ConaT AT
BRL COLOCATED WITH ROFA AT 400° FROM RUNWAY CENTERUNE, RESTRICTS BUILDINGS TO 21" Pinle L CEEHIRMET 13 BNFGUDTALY ATEFTARLE N ACCORANGE M APFROATE UW—J,WW




CEVIATIGNS FROM FAA AIRPORT DESIGN STANDARDS
NONS™ANDARD CONDITION APPLICABLE DE2IGN S"ANDARD STANDARD CURRENT ACTION ARPORT DATA ALL WEATHE R WIND COVERAGE
- = OWNER: CITY OF GLENDALE AIRFORT NPIAS CODE: RELIEVER H_-wsys ZK-ol
RSA WIDTH RW DESIGN STANDARDS FOR ARC C—ll 4DD' WIDTH 24&'6%‘73' Pﬂﬁgfgg ﬁzus)%gszs CITY: .GLENDALE CQUNTY: . MARICOPA Runway 1-19
RANGE: R 1 E TOWNSHIP: T 2 N
RSA LENGTH RW DESIGN STANDARDS FOR ARC C-Il . 173' AND 604" 3
100D’ BEYOND IMPROVE TO EXTENT EXIE NG ULIIVAIE
BEYOND RW 1 AND 19 ENDS RW END RW 1 G NS ENDS | PRACTICABLE THEN ADD EMAS
AIRPQRT REFERENCE CODE c—Il c—lI
OFA WDTH RW DESIGN STANDARDS FOR ARC C-Il . . » | IMPROVE TO EXTENT PRACTICABLE AIRPORT ELEVATION (MSL) 1071.28 1070.70
800" WIDTH 448" AND 317
WDTH THEN REQUEST MODITICATION T0 MEAN MAXIMUM TEMPERATURE OF HOTTEST MONTH 108.0° F_JULY 108.0° F_JULY o~
pr— AIRPORT REFERENCE POINT (ARP) [ Latitude 33" 31° 36.90" N 33 31" 36.17" N NOAA Notlond Glimatic Genter
RW DESIGN STANDARDS FOR ARC ¢—Il | 10DD’ BEYOND D' AND 176' | IMPROVE TO EXTENT PRACTICABLE COORDINATES (NAD 83) [Longitude N2 17 42.50° W 1717 4270 W Aghavila, Nerth Covaiina

BEYOND RW 1 AND 19 ENDS BEYOND : : Glenddle Municpal Al (o

RVEND ot b8 enos | T TBESEN STanbARD ARPORT NAVAIDS ATCT, Airport Beacon | ATGT, Airport Beacon St ‘Wi, Arport ()
OFZ LENGTH RW DESIGN STANDARDS FOR ARC C-Il | 200' BEYOND | 0' AND O’ BEYOND |IMPROVE TO EXTENT PRACTICABLE Pact-2L (1,19) PARI2L (1.19) A
BEYOND RW 1 AND 19 ENDS RWEND ~ [RW 1 AND 18 ENDS | THEN REQUEST MODIFICATION 10 REILS 1,19) REILS {1,19) 24,417 M Weather Observatian

DESIGN STANDARD Segmented Circle Segmented Circle

- - Wind Cone Wind Cone

RW CL TO PARALLEL TW CL SEPARATION STANDARDS FOR ARC C—Il | 300' CL TO CL | 252.5' 6L T €L @gﬁuxgmgzgg T GPS AT AIRPORT YES YES

LOCATION MAP

RUNWAY 15-33

RUNWAY DATA EXISTING ULTIMATE
1 [ 19 1 [ 19
AIRCRAFT APPROACH CATEGORY—DESIGN GROUP C—lI | C—Il
FAR PART 77 CATEGORY Nonprecision|Nonprecision!
APPROACH VISIBILITY MINMUMS 1 Mile
DESIGN CRITICAL AIRCRAFT Cassna Citation V Cessna_Citation X
WINGSPAN OF DESIGN AIRCRAFT 523" 63.6'
UNDERCARRIAGE WIDTH OF DESIGN AIRCRAFT 20—1" 288" v
APPROACH SPEED (KNOTS) OF DESIGN AIRCRAFT 108 131 5
MAXIMUM CERTIFIED TAKEOFF WEIGHT (LBS) OF DESIGN AIRCRAFT 16,800 36,100
RUNWAY EFFECTIVE GRADIENT 0.4% 0.4%
RUNWAY MAXIMUM GRADIENT 0.4% 0.4%
PAVEMENT DESIGN STRENGTH (in thousand Ibs.)! 40(S), 60(D) 40(S), 6XD)
APPROACH SLOPE 34:1 341 341 341 )
RUNWAY END ELEVATION (MSL) 1041.4" 1071.3' 1041.5 1070.7" g";&"vf(m’v‘m";R“‘;;‘w
| RUNWAY TOUCHDOWN ZONE ELEVATION (MSL} 1049.0° 1065.4° 1047.6' 1070.7"
| RUNWAY HIGH POINT ELEVATION (MSL) 1071.3" 1070.7"
| RUNWAY LOW POINT ELEVATION (MSL) 1041.4" 1041.5
LINE OF SIGHT REQUIREMENT MET YES YES
1 CmunicipaL | RUNWAY LENGTH 7150 6935'
AIRPORT RUNWAY WIDTH 100 100
I RUNWAY BEARING (TRUE) 2571° | 205.71" 2571 | 205.71°
e RUNWAY SAFETY AREA MEETING STANDARD B227' x 40D 67D8" x 400
| RUNWAY OBUECT FREE AREA MEETING STANDARD 5406" x 800’ 6222 x 800" LEGEND
| RUNWAY OBSTACLE FREE ZONE MEETING STANDARD 6227" x 400 6643 x 400"
B ;—| | | RUNWAY SAFETY AREA LENGTH BEYCND STOP END OF RUNWAY 173 604 303: 300’ EXISTING | ULTIMATE DESCRIPTION
T : . RUNWAY SAFETY AREA WIDTH AT NARROWEST POINT 248" 317 29 323" —
J . L RUNWAY OBJECT FREE AREA LENGTH BEYOND STOP END OF RUNWAY o 176 3007 300° == g‘g;?gg zggzgsg LINE
e RUNWAY OBJECT FREE AREA WIDTH AT NARROWEST POINT 448" 517 497 523" ARPORT REFERENCE POINT (ARF)
o S5 5 ! rinn RUNWAY OBSTACLE FREE ZONE LENGTH BEYOND RUNWAY END o 0 200" 200’ 7 ARPORT ROTATING BEACON
RUNWAY OBSTACLE FREE ZONE WIDTH AT NARROWEST POINT 340 37 347 400' T — AVIGATION EASEMENT (F APPLICABLE)
DISTANCE FROM RUNWAY CENTERLINE TO HOLD BARS AND SIGNS ZIZIJO' 2(|JO' T AWOS
RUNWAY MARKING NP NP NP NP
STANDARD SEPARATION — RUNWAY CL TO PARALLEL TAXIWAY A" CL 252.5 (Standard 300) | 252.5 (Standord 3007) N_/A igmgg&’:aféﬁwr
STANDARD SEPARATION — TAXIWAY ‘A’ CL TQ FIXED OR MOVABLE DBJECT 65.5' 65.5 —— BUILDING OFF AIRPORT
STANDARD SEPARATION — RUNWAY CL TO PARALLEL TAXIWAY B CL 3007 300° ] BUILDING RESTRICTION LINE (R0
STANDARD SEPARATION — TAXIWAY 'B' CL TQ FIXED OR MOVABLE QBJECT 65.5' 65.5 . FENCE
RUNWAY THRESHOLD DISPLACEMENT 707 [ 1007 300 | 300 - . ARPORT FPAVEVENT
VICIN ITY MAP RUNWAY SURFACE/PAVEMENT MATERIAL Asphalt Asphalt
RUNWAY PAVEMENT SURFACE TREATMENT None None N/A EMAS
RUNWAY LIGHTING MIRL MIRL
— TAKE—OFF_RUN_AVAILABLE 7150" 7150° 6935’ 6935’ HELICOPTER PARKING
T - TAKE—OFF DISTANCE AVAILABLE 7150 7150" 6935 6935" anam amam HOLD MARKING
o, LANDING DISTANCE AVAILABLE 5450 5450 6635 5635’ 40— | OBJECT FREE AREA
i ACCELERATE STOP DISTANCE AVAILABLE 6150" 64507 6935' 6935" ) #A—— | RUNWAY SAFETY AREA
TAXIWAY WIDTH 35 35 E— OBSTACLE FREE ZONE
. | ; TAXIWAY SURFACE MATERIAL Asphalt Asphalt —— [ RUNWAY PROTECTION ZONE
TAXIWAY OBJECT FREE AREA WIDTH 131" 131 v o o0 PAPI=4 |« s o « PAPI—4 | PAPI
- GLENDALE [ TAXIWAY SAFETY AREA WIDTH 79 79 e == | RUNWAY THRESHOLD LIGHTS & REIL
MUNICIPAL « = . | TAXIWAY WINGTIP_CLEARANCE 26" 26 A SURVEY MONUMENTS
: ) TAXINAY MARKING Centerline Centerline T, T T [ TEDCWNS
TAXIWAY LIGHTING MITL MITL ~——6850—— | ——aa50— | TOPOGRAPHY
RUNWAY NAVIGATIONAL AIDS GPS (1, 19) GPS (1, 19) — R WIND_SOCK

RUNWAY VISUAL AIDS

Alrport Beacon
PAPI-2L (1,19)

Airport Beacon
PAPI-2L (1,19)

REILS (1,19) RELS (1,19)
Segmented Circle Segmented Circle
Wind Cone Wind Cone

1Pavement strengths are expressed in Single(S), and Dual{D) wheel loading capacities.

GLENDALE MUNICIPAL ARPCRT

AlRPOR('S@ﬁA SHEET

GLENDALE, ARIZONA
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EXISTING BUILDING/FACILITIES EASTSlDE FAClLITlES
EXIST DESCRIPTION MSL ELEV

1 [ T-HANGARS 1079.2' PROPOSED BUILDINGFACILITES PROPOSED BUILDINGFACILITIES PROPOSED BUILDINGFACILITIES PROPOSED BUILDINGFACILITIES HOLD POSITION

2 | T-HANGARS 1070.2° MARKINGS/SICN (TYP)

3 | T_HANGARS 1073.4° uLT DESCRIPTION MSL ELEV uLT DESCRIPTION MSL ELEV uLT DESCRIPTION MSL ELEV uLT DESCRIPTION MEL ELEV B

4 | T-HANGARS 1074..4' 30 [ CONVENTIONAL HANGARS 1088.0' 62 | CONVENTIONAL HANGAR 1076.0° 91 | CONVENTIONAL HANGARS 1068.0' 120 | T-HANGARS 1057.0°

5 | T-HANGARS 1075.6° 31 | CONVENTIONAL HANGARS 1086.0' 63 | CONVENTIONAL HANGAR 1076.0° 92 | CONVENTIONAL HANGARS 1067.0' 121 | T-HANGARS 1056.0°

6 | T-HANGARS 1073.0° 32 | CONVENTIONAL HANGARS 1084.0' 64 | CONVENTIONAL HANGAR 1076.0° 93 [ CONVENTIONAL HANGARS 1066.0' 122 | T-HANGARS 1055.0°

7 | T-HANGARS 1072.0° 33 | CONVENTIONAL HANGARS 1082.0' 65 | CONVENTIONAL HANGAR 1077.0' 94 | CONVENTIONAL HANGARS 1085.0" 123 | T-HANGARS 1055.0°

8 | SELF-SERVE FUEL/FUEL TRUCK PRKG 1067.9" 35 | T-HANGARS 1078.0" 66 | CONVENTIONAL HANGAR 1075.0" 95 | CONVENTIONAL HANGARS 1064.0° 124 | AR TRAFFIC CONTROL TOWER 1173.0'

9 | CORPORATE HANGAR 1081.8' 37 | T-HANGAR 1075.0° 67 | CONVENTIONAL HANGAR 1075.0' 96 | CONVENTIONAL HANGAR 1083.0° 125 | CONVENTIONAL HANGAR 1067.0° NORTH

10 | TERMINAL BUILDING 1086.5' 3B [ CONVENTIONAL HANGAR 1072.0° 68 | CONVENTIONAL HANGAR 1075.0' 97 | CONVENTIONAL HANGAR 1083.0° 126 | CONVENTIONAL HANGAR 1063.0°

11 [CONVENTIONAL HANGAR 1080.6° 38 | OFFICE BUILDING 1066.0° 69 | CONVENTIONAL HANGAR 1075.0' 98 [ CONVENTIONAL HANGAR 1083.0° 127 | CONVENTIONAL HANGAR 1063.0°

12 | CONVENTIONAL HANGAR 1068.6' 40 | CONVENTIONAL HANGAR 1072.0° 70 | CONVENTIONAL HANGAR 1075.0' 99 | CONVENTIONAL HANGAR 1063.0" 128 | CONVENTIONAL HANGAR 1062.0° MAGNETIC DECLINATION

13 |ATCT 1111.8° 42| CONVENTIONAL HANGAR 1070.0° 71| CONVENTIONAL HANGAR 1074.0' 100 | CONVENTIONAL HANGAR 1063.0° 129 | CONVENTIONAL HANGAR 1062.0° IlNhﬁAE éﬁ%ggaénfﬁg?

14 | T-HANGARS 1063.4° 43 | T-HANGARS 1083.0° 73 | CONVENTIONAL HANGAR 1074.0' 101 | CONVENTIONAL HANGAR 1062.0° 130 | CONVENTIONAL HANGAR 1081.0 0" 6' W (NOVEMBER 2008)

15 | T-HANGARS 1062.8’ 44 |T-HANGARS 1064.0° 73 | CONVENTIONAL HANGAR 1077.0' 102 | CONVENTIONAL HANGAR 1062.0° 131 | CONVENTIONAL HANGAR 1059.0"

16 | T-HANGARS 1061.9' 45 [BOX HANGAR 1071.0" 74 | CONVENTIONAL HANGAR 1083.0' 103 | CONVENTIONAL HANGAR 1062.0°

17 | SHADE HANGARS 1061.9" 46 |BOX HANGAR 1072.0° 75 | CONVENTIONAL HANGAR 1077.0' 104 | CONVENTIONAL HANGAR 1062.0" &b\E%?M%Ticgh"sﬁfsﬂgn%ﬁVNg'ﬁNﬁf%ggﬂ'ﬁé&ﬁ o 100 200 400

18 | SHADE HANGARS 1061.9' 47 [BOX HANGAR 1071.0° 76 | CONVENTIONAL HANGAR 1075.0' 105 | CONVENTIONAL HANGAR 1062.0 AND GRADING PLAN. ey —

19 | SHADE HANGARS 1061.9" 48 |BOX HANGAR 1071.0° 77 | CONVENTIONAL HANGAR 1075.0' 106 | CONVENTIONAL HANGAR 1062.0 GRAPHIC SCALE IN FEET

2D | SHADE HANGARS 1062.1" 49 [BOX HANGAR 1071.0° 78 | CONVENTIONAL HANGAR 1076.0' 107 | CONVENTIONAL HANGAR 1062.0

21 | T-HANGARS 1062.5' 50 [BOX HANGAR 1071.0° 79 | CONVENTIONAL HANGAR 1081.0° 108 | CONVENTIONAL HANGAR 1062.0

22 |BOX HANGAR 1071.6' 51 |BOX HANGAR 1065.0° B0 | CONVENTIONAL HANGAR 1081.0" 109 | CONVENTIONAL HANGAR 1061.0°

23 | BOX HANGAR 1071.5' 52 [BOX HANGAR 1065.0° 81 | CONVENTIONAL HANGAR 1083.0' 110 | CONVENTIONAL HANGAR 1061.0°

24 |BOX HANGAR 1071.8' 53 [BOX HANGAR 1065.0° B2 | CONVENTIONAL HANGAR 1080.0' 111 | CONVENTIONAL HANGAR 1061.0° GLENDALE MUNIGIPAL AIRFORT

25 | BOX HANGAR 1071.8' 54 _|BOX HANGAR 1065.0" 83 | CONVENTIONAL HANGAR 1079.0' 112 | CONVENTIONAL HANGAR 1061.0° TERMINAL A&E@(@ RAWING

26 |BOX HANGAR 1071.8' 55 |BOX HANGAR 1065.0° 84 | CONVENTIONAL HANGAR 1079.0' 113 | CONVENTIONAL HANGAR 1061.0° O

27 |BOX HANGAR 1071.8' 56 [BOX HANGAR 1065.0° 85 | CONVENTIONAL HANGAR 1077.0' 114 |CONVENTIONAL HANGAR 1061.0°

28 |BOX HANGAR 1071.9' 57 |CONVENTIONAL HANGAR 1083.0° 86 | CONVENTIONAL HANGAR 1074.0' 115 [CONVENTIONAL HANGAR 1061.0° GLENDALE, ARIZONA

29 |BOX HANGAR 1071.9' SB |CONVENTIONAL HANGAR 1084.0° 87 |CONVENTIONAL HANGAR 1075.0 116 |CONVENTIONAL HANGAR 1061.0° PLANNED BT o<’ m: 7 >N

34 | CONVENTIONAL HANGAR 1078.0° 59 |CONVENTIONAL HANGAR 1084.0' 88 | CONVENTIONAL HANGARS 1071.0' 117 | T-HANGARS 1060.0' No. REVIS GNE DATE BY |AFF'D.| pRPATZED BY: L :-al 4 M

36 | T-HANGAR 1083.0°' 80 | CONVENTIONAL HANGAR 1078.0' 80 | CONVENTIONAL HANGARS 1070.0° 118 | T-HANGARS 1059.0' TE couTonts o 143 PL 00 ND! IETESSARLY RELECT T OAL VEVS o8 FLOY o T APPROVED BY- .~ vl = n Asso‘ci ate s

41 | CONVENTIONAL HANGAR 1071.0" 61 |CONVENTIONAL HANGAR 1081.0° 90 | CONVENTIONAL HANGARS 1069.0° 119 | T-HANGARS 1088.0' 0065 NoT N ANY WAY CONGTITUTE A COWITNENT ON THE PART OF THE UNTED STATEY OF STATE -
THE PROPDEED DEVELOPMENT I3 ENVROANENTALY ACTEFTABLE N ACCDRDANCE WITH APPROPRATE | SHEBT 3 OF ’I O Alport Conanlants
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NOTE: THIS ISOMETRIC IS FOR ILLUSTRATION
PURPOSES ONLY AND IS NOT AN ACTUAL
REPRESENTATION OF THE RUNWAY(S)
DEPICTED ON THIS PART 77 AIRSPACE
DRAWING.
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TYPE OF RUNWAY AFPROACH
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MAGNETIC DECLINATION
11°19' E (NDVEMBER 2008)
ANNUAL RATE OF CHANGE
0" 6' W (NOWMEBER 2008)

AIRPORT AIRSPACE

0 1000 2000 4000

SCALE IN FEET

GENERAL NOTES:

CBSTRUCTION TABLE
1. THE FOLLOWING USGS QUAD MAP APPLIED AS BACKGROUND: EL MIRAGE GLENDALE MUNICIPAL AIRPORT

L Top Distance from | , Ofset ) Surface Proposcd
No. Description vt UL P Eng | Tom RW | Penctration | oo ot Fomediat 2. SEE THE INNER PORTION OF THE APPROACH SURFACE DRAWINGS FOR
vation d | e cmediation CLOSE—IN DBSTRUCTIONS. AIRPORT@ CE DRAWING
NONE FOUND GLENDALE, ARIZONA
PLANNED BY: Foeik’ “al- s ™~
Na. REVIZIONS AL | BY |APPU prrazen @v- [ cu Eiall
T R RO AR TS AR TANE. B 45 DOBNENT Y THE FA s ApDY JERMATCS APPROVED BY: <l ~iv: Associates
ODES NOT IN_ANY WAY CONSTITUTE A CONMITMENT N THE PART OF THE UNITED GTATES OR STATE
OF ARIZONA TQ PARTIIPATE IN ANY DEVELOPMENT DEPMETED HEREN NOR DOES IT INDICATE s Irpor‘! onsuUltants
;’IF&QEDE DEVELDPMENT IS ENVIRONMENTALLY ACCEPTABLE IN ACCORDANCE WTH APPROPRIATE N/\« 4 R SHEET 4 or 1 O e o oo
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END Bl 1070.8 END EL|1041.30 — GENERAL NOTES
1200 o 1200 SEE INNER PORTION OF APPROACH SURFACE DRAWINGS FOR CLOSE—IN OBSTRUCTIONS
DSP'D THRESHOLD EL 1065.6 hIMATE ALL DISTANCE MEASUREMENTS IN FEET
DSP'D THRESHOLD EL 1042.4—
1100 1100
T
1000 gg;’tiwﬂ-}FgHLD EXISTING_RW_1 - 1000
I_ L1069 4 DSP/D THRESHOLD EL 1043.0
~EX RW 19 ULTIMATE
END EL 1071.3 RW 1 END EI‘, 1041.56 —
0+00 104+00 20+00 30+00 40+00 50+00 60+00 70+15
EXISTING RUNWAY 18 OBSTRUCTION TABLE EXISTING RUNWAY 1 OBSTRUCTION TABLE
; Offsct . ; Offsct . MAGNETIG DEGLINATION
No. Description TOD, Dlsjtanoc fram from RW 341 A Pp Propgsgd No. Description TOD. D‘?“'"‘” fram from RW 34:1 A '.}p Propgsgd 11* 19" E (NOVEMBER 200D8)
Elkevation Exist RW End N Penetration Remediation Ekevation Exist RW End N Penetration Remediation ANNUAL RATE OF CHANGE
Centerline Centerline 0" W (NOVEMBER 2008)
NONE FOUND NONE FOUND
[ 500 1000 2000

ULTIMATE RUNWAY 18 OBETRUCTION TABLE

ULTIMATE RUNWAY 1 CBETRUCTION TAELE

. Offsct . Offsct
- Top Distanee from 341 App Proposed . Top Distance from 341 App Proposcd
Ne. Description Elkvation Exist RW End from RW Penetration Remediation Ne. Description Elevation Exist RW End from RW Penctration Remediation
Centerling Centerling
NONE FOUND NONE FOUND
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EXISTING RUNWAY 1 OBSTRUCTION TABLE
. Offsct
. Top Dista nee from 341 App | 201 TSS Proposcsd
Descript
Ne. cscription Ekvation | Exist RW End Cf;"t‘cm Penctration | Penctration Remiediation
EXSTING
ySSL— \ \X SN REPRE — 101 | PERIMETER ROAD |  1051.0 200 147 R 100 NONE CLEARS 20:1 TSS
- b A = = NO ACTION REQUIRED
102 | PERIMETER ROAD |  1050.0 329 o 50 NONE CLEARS 20:1 TSS
NO ACTION REQUIRED
103 | PERIMETER ROAD |  1050.0 254 458 L 7.0 NONE CLEARS 20:1 TSS
NO ACTION REQUIRED
104 | PERIMETER ROAD |  1050.0 462 289 L 1.0 NONE CLEARS 20:1 TSS
NO ACTION REQUIRED

ULTIMATE RUNWAY 1 OBSTRUCTION TABLE
. Offsct
L Top Dista nee from 341 App | 2801 TSS Proposcd
No. | Description Ekvaton | Ut RW End é;’;‘cm Penctration | Penctration Remediation
101 | PERMETER ROAD |  1051.0 200 147 R 10 NONE CLEARS 20:1 TSS
NG ACTION REQUIRED
102 | PERIMETER ROAD |  1050.0 384 0 4 NONE CLEARS 20:1 TSS
NG ACTION REQUIRED
103 | PERIMETER ROAD |  1050.0 289 458 L 6 NONE CLEARS 20:1 TSS
7 NG ACTION REQUIRED
LT A

GENERAL NOTES

1. ELEVATIONS ADJUSTED UPWARD 10" FOR PRIVATE RQAD, 15" FOR PUBLIC ROADWAY, 17" FOR INTERSTATE HIGHWAY,
23 FOR RAILROADS

2. QFFSETS ARE DESCRIBED RIGHT OR LEFT OF THE RUNWAY CENTERLINE AS SEEN BY A PILOT APPROACHING THE
RUNWAY TO LAND

RU NWAY 1 PLAN 3. ALL DISTANCE MEASUREMENTS IN FEET.
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EXISTING RUNWAY 1& OBESTRUCTION TABLE
. Cfsct
- Top Distanee from 341 App 201 TES Proposcd
No. Description Elevation Exist RW End from RW Penctration | Penctration Remediation
Centerling
S | GLENDALE AVE 1091.0 237 0 24.0 NONE REQUEST AERCGNAUTICAL STUDY
14 | GLENDALE AVE 1091.0 384 278 L 14.0 NONE CLEARS 20:1 TSS
NO ACTION REQUIRED
15 TERRAIN VARIES SEE | VAREES SEE VARIES 1-18.3 NONE GRADE TERRAIN TO COMPLY
PROFILE VIEW | PROFILE VIEW WITH AC 150/5300-13

Ps(y
ULT RW 19
DSP'D THRHLD EXISTING RW_19
EL 1069.5 DSF'D THRESHOLD ULTIMATE RUNWAY 18 OBSTRUCTION TABLE
EL 1065.6
Top Dista nee from Offsot 341 App 281 TES Proposcd
Descrinti : :
No. oscription Elevation Ut rw End | M RY ponstration | Ponctration Remediation
Centerling
1 BLDG 1090.1 169 440 L NA 5 TO BE REMOVED
RUNWAY 22
END EL 107Q.7 2 | GLENDALE AVE 1091.0 196 444 R NA 1 REQUEST AERDNAUTICAL STUDY
§ | GLENDALE AVE 1091.0 47 0 14 NONE CLEARS 20:1 TSS
NO ACTION REQUIRED
6 | GLENDALE AVE 1091.0 577 301 L 9 NONE CLEARS 20:1 TSS
NG ACTION REQUIRED
14 | GLENDALE AVE 1091.0 564 278 L 10 NONE CLEARS 20:1 TSS
NO ACTION REQUIRED

2. OFFSETS ARE DESCRIBED RIGHT OR LEFT OF THE RUNWAY CENTERLINE AS SEEN BY A PILOT APPROACHING THE
: B RUNWAY TO LAND
S 3. ALL DISTANCE MEASUREMENTS IN FEET.
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GENERAL NQTES

ELEVATIONS ADJUSTED UPWARD 10° FOR PRIVATE ROAD, 1&' FOR PUBLIC ROADWAY, 17' FOR INTERSTATE HIGHWAY,

23' FOR RAILROADS
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GENERAL NOTES:
RUNWA™ “2 EXISIINC DEIPART URE SURFAZE IAELE RUNWAY * EXIE 1INZ DEPARIURE SURFALZE IAELE
; . N — 1. HORIZONTAL DATUM: NORTH AMERICAN DATUM 1983 — NADBS3;
No. | baserster a2 Lsts a2 fom [——— Kensestcr No. | Leserster e Lats e fom Parstsior Hemeesiar VERTICAL DATUM: NORTH AMERICAN DATUM 1988 — NAVDB8 AS SHOWN
ESV1G EXHW B2 ESWS1G EXRW Ee FOR RUNWAY ELEVATIONS. FROM ASIS DATASHEET SYSTEMS,
http: //avnwww. jecbi.gov/datasheet /
2 GLENDALE ROAD 1087 1% 15 NO ACTION REQUIRED 107 | PERIMETER ROAD 105 200 147 R 5 NO ACTION REQUIRED
3 | GLENDALE ROAD 1089 10 15 NO ACTION REQUIRED 102 | PERIMETER ROAD 1050 320 0 <1 NG ACTION REQUIRED g > MAGNETIC DECLINATION
5 | GLENDALE ROAD 1091 237 1% NO ACTION REQUIRED 103 | PERIMETER ROAD 1050 254 458 L 2 NO ACTION REQUIRED 2. ELEVATIONS ADJUSTED UPWARD 10 FOR A PRIVATE ROAD, 1S FOR PUBUC 11°19' £ (NOVEMBER 2008}
o | CLENDALE RoAD 1091 7 1 NG ACTION REGUIRED ROADWAY, 17' FOR INTERSTATE HIGHWAY, 23’ FOR RAILROADS PER PART ANOAL NAOVEMBER 2008,
12 | GLENDALE ROAD 1081 84 10 NO ACTION REQUIRED ; 77-OBJECTS AFFECTING NAVIGABLE AIRSPACE, SUBPART C, SECTION 77.23. et
24 FENCE 1050 ot 3 NO ACTION REQUIRED + OBUECTS PENETRATE DEPARTURE SURFACE BY LESS THAN 35 0" B' W (NOVEMBER 2008)
27 | PERMETER FENCE 1080 o q NO ACTION REGUIRED 3. OFFSETS ARE DESCRIBED RIGHT OR LEFT OF THE RUNWAY CENTERLINE
AS SEEN BY A PILOT APPROACHING THE RUNWAY TO LAND
* QBJECTS PENETRATE DEPARTURE SURFACE BY LESS THAN 35' HUNWA™  ULIIVIAI E DEIPARIURE SURFAZE IAELE 4. ALL DISTANCE MEASUREMENTS IN FEET. 0 500 1000 2000
5. UTIMATE DEVELOPMENT ELEVATIONS ARE ESTIMATES AND CONTINGENT UPON
saernloe =23 Usts ~ce fon | Offest fon e o . DEVELOPMENT, APPRQVAL, IMFLEMENTATION AND CONSTRUCTION OF AN
No. | sscrato overe | Drsnten | Gaope | Pestste Remsests ENGINEERED DESIGN OF THE ULTIMATE PLAN AS PROPOSED BY THIS ALP. HORIZONTAL SCALE IN FEET
. o 50 100 200
RUNWAY "2 UL IVIA [ UBIPART URE SURFACE IAELE 101 | PERMETER ROAD 1081 200 147 R 5 NO ACTION REGUIRED
oo Der oo fom | Ot fom 103 | PERIMETER ROAD 1050 288 458 L <1 NO ACTION REQUIRED
No. Desorsio” Eevsior L1 KW Ere et e & s151o" Henscsic” VERTICAL SCALE IN FEET
* QBJECTS PENETRATE DEPARTURE SURFACE BY LESS THAN 35'
1 PARKING LOT 1090 169 440 L 15 NO ACTION REQUIRED
2 GLENDALE ROAD 1087 196 444 R 1" NO ACTION REQUIRED GLENDALE MUNICIPAL AlRPORT
3 GLENDALE ROAD 1089 290 258 R 1" NO ACTION REQUIRED
4 ULT PARKING LOT 1085 380 472 L 5 NG ACTION REQUIRED
5 | GLENDALE ROAD 1091 a7 o 10 NO ACTION REQUIRED DEPARTU ACE DRAWING
& | GLENDALE ROAD 1091 577 301 L 6 NO ACTION REQUIRED
7 | ULT PARKING LOT 1087 649 512 L <1 NO ACTION REQUIRED
14 | GLENDALE ROAD 1091 s64 278 L 8 NO ACTION REQUIRED
21 | PERIMETER FENCE 1079 254 458 L 5 TO BE REMOVED GLENDALE, ARIZONA
23 | GLENDALE ROAD 1080 292 540 R 2 NO ACTION REQUIRED PLANNED BY: F.r-<l “a g =
27 | PERIMETER FENCE 1080 180 171 L 5 NO ACTION REQUIRED . REVIS ONE DAE BY |APPD.| ppzaiien #v Lol 4id o c of',‘.‘ n
: R e T s | o vl o Associates
* OBUECTS PENETRATE DEPARTURE SURFACE BY LESS THAN 35 s NoT . ANy VAT CONSTITVTE A COUNITNENT ON THE PART OF THE WTED STATES OR STATE
THE PROPOSED DEVELOPMENT 1S ENVRONNENTALLY ACCEFTABLE N ACCOROANCE WITH AFPROPRATE Klrporl Tonsnlanls
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Airfield Operations
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Existing 65 DNL Contour Airport Support

Ultimate 65 DNL Contour Revenue Support

MAGNETIC DECLINATION
Commercial Industrial 1:" 15AE gi%/smazk 200B) GLENDALE MUNICIPAL AIRPORT

OF CHANGE
——————————}—}—F—{ AIRPORT LW@éE DRAWING
[

0" B' W (NOVEMBER 2008)
0 200 400 80O GLENDALE, ARIZONA

] -
GRAPHIC SCALE | ¢ S E_M
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THE PROPOBED DEVELOPMENT IB ENVIRONMENTALLY ACCEPTABLE IN ACCDRDANCE WITH APPROPRATE
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| ————— [ ") [ ARPORT PROPERTY UNE |
| [ SECMONCORNERS |
& | © | ARPORT REFERENCE POINT (ARP) |
| % | ARPORT RQTATNG BEACON |
| Wmmmsmm [ [ BUILDING ON ARPORT |
(© |/ [ BULDING OFF ARPORT |
| —8RL 20—|—5RL 20— BUILDING RESTRICTION LINE (BRL) |
[ [FEeNE
———

oo | eeen [HODMARKING |
|0 [ RUNWAY SAFETY AREA |

o
| —————| [ RUNWAY PROTECTION ZONE |
|~~~ | -~ -~ [ RUNWAY THRESHOLD LIGHTS & REL |
| T [ o [TEpowNs

RECORDING INFORM
Maricopa County Official Records
10/15/1984 | Parcel #142-75-005-F Clty o1 Gendate Spevidl Worranty
Desd 840448062 Dead )
Maricopo Caunty Official Records Maricopa County Officlal Records
of 10/15/1984 Parcel #142-58-D03-G C"Yni‘;::‘“" /2 Parcel #1D2-59—008—N & Y A :"l" ADO';"EM Warranty Deed ;
N Deed #840448063 < Deed #330522846 A ;: g . > i R
Maricopa Caunty Official Records Maricopa County Official Records . - e s e Bt Sy
GIS::’; I:'AI a4/21/2007| Parcel #192-60-003—K,N,P&T c°;"x'g':::°" Parcel #102—-59—001—W 'ID'I')"““::"" Warranty Deed ; 2 b £ M e 2
Deed 070507933 Dead #830522847 p ik :
Maricopa County Official Records > '
cry of 07/0s/1984]  Parcd #102-60-003-Q Rovera Chemical Co. Warranty Doad I !
Glendale,AZ Deed 840297785 FAA Gront :
ed {8 e ! GLENDALE MUNICIFAL AIRFORT
icial ords
City of 3-S5, Condemnatian -
GlendaleAZ 07/22/1998) 405786021 & 10 FAA Grant EXHIBIT "A"
City of 02 /23 1ag0| MCoRe Caunty Offcle Records Condarmnatian - 00O AIRPORT PROPERTY MAP
Glendale AZ /23/ Purchosed
- 00O GLENDALE, ARIZONA
# dohn F. Long -
‘ ey ot ' , fir=sT

The total ocreage "tjhovn in this table is the cumulative sum of the above described parcels, whose ndividual acreages were obtained from legal description and other legal documents by OCUVENTS WAS FINANCED IN PART THROUGH A PLANNING GRANT FRON

Maricopa County Arizona. THESE D THE -
A ot A e s R T ek I S— T T

M""ﬁ&r}'ﬂ'&g %ﬂ%‘gﬂgasmrd’ Condemnotion : o 5 i 4 800

GRAPHIC SCALE

THE PROPSED DEVELOPNENT IS ENVIRONVENTALLY ACCEPTABLE IN ACCORDANCE WITH AP
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