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Figure 3-17: Special Use Airspace within Arizona

Source: Wilbur Smith Associates

3-33



2008 ARIZONA STATE AIRPORTS SYSTEM PLAN - CHAPTER THREE

NAVIGATIONAL AIDS AND APPROACH TYPES

Initially, navigational aids were only used to provide directional information suitable for
navigation from place to place. But with the proliferation of navigational aids and
improvements in technology, it became possible to use navigational aids to obtain a ‘fix’
representing a fixed physical location.

In effect, a fix is a radio-generated landmark. As a result, pilots could use a series of fixes to
follow a specific course. This made it possible for approaching aircraft to align with the
runway without the need to first circle and obtain visual confirmation of the runway. A series
of fixes could also be used to regulate an aircraft’s rate of descent, with pilots descending to
a lower altitude when reaching a certain point.

The series of procedures dictating route, direction, and rate of descent is known as an
‘approach’. In modern times, the precision of the course guidance provided by navigational
aids has improved to such a degree that it is possible to execute an approach within a few
hundred feet of the ground.

Instrument Approach Procedures

The use of radio-provided positional and elevation information when making a landing is
known as an ‘Instrument Approach’. The procedures for executing an approach vary with the
equipment providing the pilot with the information.

There are three categories of instrument approach procedures: Precision, Non-precision, and
Near-precision. The following paragraphs describe the various types of instrument
approaches, approach lighting systems, and automated weather reporting systems available
at Arizona’s airports. The most sophisticated approach located at each of the system airports
is depicted in Figure 3-18.
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Figure 3-18: Approaches at Arizona System Airports
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Non-Precision Approaches

Older navigation aids were primarily designed to provide guidance to an airport and so
provide only limited guidance when flying a specific approach. These were referred to as non-
precision approach procedures wherein no electronic glide slope information is provided.
Non-precision approach procedures can be enhanced to provide more “exact” guidance
through the provision of runway lighting and visual glide slope indicators (VGSI). The following
are types of non-precisions approaches:

o Non-Directional Beacon (NDB) - An NDB is a low or medium frequency ground-
based radio navigation aid that broadcasts a continuous wave signal with a
Morse Code identifier on an assigned frequency signal. NDBs are used by pilots
to determine the aircraft's bearing to the ground station. Some state and locally
owned NDB frequencies are also used to provide weather information to pilots.

e Very High Frequency Omni-directional Range (VOR) - A VOR is a ground-based
very high frequency (VHF) radio navigation aid that provides directional bearing
relative to the VOR. The Morse-code identified bearings are known as radials and
establish the direction of an aircraft relative to a VOR. VOR approaches typically
use the intersection of two VOR radials to regulate approach descent rates. Some
locally owned or operated VORs also provide weather information.

¢ VOR + Distance Measuring Equipment (VOR/DME) - DME is a ground-based Ultra
High Frequency (UHF) navigation aid that responds to aircraft DME avionics,
thereby enabling the avionics to determine the slant range distance between the
aircraft and the ground station. On a VOR/DME approach, the VOR provides
directional guidance while the DME provides distance guidance.

e Tactical Area Navigation (TACAN) - TACAN is the military equivalent of the
VOR/DME system, and provides both distance and direction guidance. It is more
accurate than a VOR approach, but typically provides course guidance from
restricted airspace. When a VOR and TACAN are co-located, the resulting set-up is
known as a VORTAC, with the TACAN providing DME guidance to civilian aircraft.

Near-Precision Approaches

Near-precision approaches are made possible through the use of the Global Positioning
System (GPS), a network of orbiting satellites that broadcasts a signal to a ground based
receivers. GPS receivers can process the signals to determine a user’s three-dimensional
position (i.e., latitude, longitude, and altitude), velocity (if applicable), and the precise time of
day. Due to inherent limits in transmissions, there are limits to the precision of the location
that can be provided.

The precision that can be provided by GPS can be augmented by a Wide Area Augmentation
System (WAAS), a national system of ground-based reference stations designed to improve
the reliability, availability, and precision of GPS coordinates. It is possible to implement a
near-precision approach with only minimal new equipment costs, while the precision
approaches remain very expensive.

However, according to FAA projections, only those airports serving commercial air carriers
(certificated under FAA Part 139) and public use airports with runways longer then 5,000
feet will have published GPS/WAAS instrument approaches before 2010. GPS/WAAS
procedures for the remaining public airports with paved runways of less than 5,000 feet will
be developed after 2010. The following are types of near-precisions approaches:
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e Lateral Navigation (LNAV) - An approach that uses GPS and/or WAAS for
horizontal course guidance. On an LNAV approach, the pilot flies the final
approach with lateral course, but does not receive vertical guidance for a
controlled descent to the runway. Instead, when the aircraft reaches the final
approach fix, the pilot descends to a minimum descent altitude using the
barometric altimeter. Typically, LNAV procedures achieve a minimum descent
altitude (MDA) of 400 feet height above the runway.

e Lateral Navigation/Vertical Navigation (LNAV/VNAV) - An approach using lateral
guidance from a GPS and/or WAAS and vertical guidance provided by either the
barometric altimeter or WAAS. Aircraft that don’t use WAAS for the vertical
guidance portion must have VNAV-capable altimeters, which are typically part of a
flight management system (FMS). FMS avionics are more expensive than WAAS
receivers. The decision altitudes on these approaches are usually 350 feet above
the runway.

e Localizer Performance with Vertical Guidance (LPV) - An approach similar to
LNAV/VNAV except it is much more precise. It enables descent to 200-250 feet
above the runway, and requires a WAAS receiver. LPV approaches are
operationally equivalent to the legacy instrument landing systems (ILS) but are
more economical because no navigation infrastructure has to be installed at the
runway. There are over 675 LPV approaches in use today and the FAA is
publishing 300 new LPV approaches per year.

Precision Approaches

Today’s precision approach uses ground-based radio navigational aids to provide very
precise vertical and horizontal course guidance, allowing approaches and landings to occur
during conditions of very low visibility and cloud ceilings. The only currently available
precision approach is an instrument landing system (ILS). An ILS approach is a precision
approach that uses ground-based radio navigation aids to provide exact vertical and
horizontal course guidance using both a localizer and a glide-slope indicator. Aircraft
following an ILS approach typically follow a three degree continuous descent path provided
by the glide slope portion of the ILS. This guides an aircraft directly to the touchdown zone of
a runway. There are three categories of ILS approaches, and Cat-3 ILS approaches has three
sub-categories—I, I, and Ill. Each category has different requirements for visibility minima,
aircraft equipment, and pilot certifications.

Approach Visibility Minimums

Before a pilot is allowed to make an approach and attempt to land, they must have ‘visual
confirmation’ of a runway. The ‘approach visibility minima’ defines how close a pilot can get
to the runway before visual contact with the runway environment must be achieved.

Approach visibility minimums vary among airports and by approach types. Approach
minimums are determined by individual airport and runway facilities, as well as topography
and terrain characteristics of the approach and characteristics of the area surrounding the
airport. Visibility minimums of one mile can be supported with visual runway markings and
low intensity runway lights (LIRL) for nighttime operations. Medium intensity runway lights
(MIRL) and precision or non-precision runway markings are required to reduce visibility
minima to 3 mile. To establish half mile-visibility minimums, the additional equipment
requirements are precision runway markings, medium intensity runway lights (MIRL) for
nighttime operations, and an approved approach lighting system.
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Approach Lighting Systems

An Approach Lighting System is a series of marker lights designed to improve the ability of
pilots to obtain visual contact of the runway environment during an instrument approach.
Approach lighting systems found within the Arizona system of airports include the following;:
e Medium Intensity Approach Lighting System (MALS)
e Medium Intensity Approach Lighting with Runway Alignment Indicator Lights
(MALSR)

Automated Weather Reporting Facilities

Before an instrument approach is executed, current weather conditions including a local
altimeter setting must be obtained. At airports without Air Traffic Control Towers (ATCTs) this
information is most commonly provided by an Automated Weather Reporting system.

The following describes the weather reporting systems in place at system airports in Arizona.

e Automated Weather Observation System (AWOS) - AWOS equipment
automatically gathers weather data from various locations on and around an
airport and transmits the information directly to pilots by means of computer
generated voice messages over a discreet radio frequency.

e Automated Surface Observation System (ASOS) - The ASOS provides continuous
minute-by-minute weather data observations and generates necessary aviation
weather information via a discrete radio frequency by means of a computer
generated voice message.

o Low Level Wind Shear Alert System (LLWAS) - Provides the air traffic control
tower with information on wind conditions near the runway. It consists of an array
of anemometers that read wind velocity and direction around the airport and
signal sudden changes that indicate wind shear.

e Limited Aviation Weather Reporting Station (LAWRS) - This system can be
supplemental to an existing ASOS or AWOS system to provide additional weather
data.

e Super Unicom - The Super Unicom is FAA certified for altimeter settings and
other weather data required for instrument approach implementation.
Information is broadcast via the airport traffic advisory frequency by a computer
generated voice.

e Terminal Doppler Weather Radar (TDWR) - TDWR systems detect and report
hazardous weather in and around airport terminal approach and departure
zones. The TDWR identifies and warns air traffic controllers of low altitude wind
shear hazards caused by microbursts and gust fronts, in addition to reporting on
precipitation intensities and providing advanced warning of wind shifts.

Figure 3-19 presents data on approach visibility minimums, approach types for each runway
end, and weather reporting capabilities at Arizona system airports.
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Figure 3-19: Navigational Aids and Approach Types

Runway Approach Minimums Approach Light Automated
Associated City Airport End Instrument Approach (Decision Height\Visibility*) System Weather
Primary Commercial Service
Bullhead City Laughlin/Bullhead International 16 GPS 1,200'\ 1 1/4 N ATCT
34 GPS, VOR 1,000’ \ 1 1/4 N
Flagstaff Flagstaff Pulliam 03 GPS 400"\ 1 Y ATCT
21 GPS, ILS, VOR 300’ \ 1/2 Y
Grand Canyon Grand Canyon National Park 03 GPS, ILS, VOR 200’ \ 3/4 Y ATCT
21 NA NA Y
Mesa Phoenix-Mesa Gateway 12R GPS 400\ 1 N ATCT
30L GPS 400\ 1 N
12C GPS 300'\1 N
30C GPS, ILS, VOR 200’ \ 3/4 N
12L NA NA N
30R NA NA N
Page Page 15 GPS 300’ \ 11/4 N ASOS
33 GPS 300'\1 N
07 NA NA N
25 NA NA N
Peach Springs Grand Canyon West 17 NA NA N None
35 NA NA N
Phoenix Phoenix Sky Harbor International 08 GPS, ILS 300"\1 Y ATCT
26 GPS, ILS 300’ \ 3/ N
o7L GPS, ILS 200’ \ 3/4 Y
25R GPS 400"\ 1 N
07R GPS, ILS 300’ \ 3/4 Y
25L GPS, ILS 200’ \ 1/2 Y
Tucson Tucson International 11L GPS, VOR 300’ \ 1/2 Y ATCT
29R GPS, LOC, VOR 300'\1 N
11R GPS,ILS 200’ \ 1/2 N
29L GPS 400\ 1 172 N
03 GPS 600"\ 1 N
21 GPS 500"\ 1 3/4 N
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Figure 3-19: Navigational Aids and Approach Types (Continued)

Runway Approach Minimums Approach Light Automated
Associated City Airport End Instrument Approach (Decision Height\Visibility*) System Weather
Primary Commercial Service
Yuma Yuma International Airport 03L TACAN 400"\ 1 N ATCT
21R GPS, ILS, TACAN 200’ \ 1/2 Y
O3R NA NA N
21L NA NA N
08 NA NA N
26 NA NA N
17 GPS, VOR, VOR\DME 500"\ 1 N
35 NA NA N
Commercial Service
Kingman Kingman 03 GPS 500"\ 1 N ASOS
21 VOR/DME, GPS 400"\ 1 N
17 NA NA N
35 NA NA N
Prescott Ernest A. Love Field O3R NA NA N ATCT
21L GPS, ILS 200" \ 12 Y
o3L NA NA N
21R NA NA N
12 GPS, VOR 400\ 1 N
30 NA NA N
Show Low Show Low Regional 06 NDB-A (Circling) 1,200°\ 1 1/4 N AWOS
24 GPS 500"\ 1 N
03 NA N
21 NA N
Reliever
Chandler Chandler Municipal 04R GPS, VOR, NDB 500"\ 1 N ATCT
221 NA NA N
04L NA NA N
22R NA NA N
Glendale Glendale Municipal 01 GPS 400" \ 1 1/4 N ATCT
19 GPS 300"\ 1 N
Goodyear Phoenix Goodyear 03 GPS 600’ \ 1 N ATCT
21 NA NA N
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Figure 3-19: Navigational Aids and Approach Types (Continued)

Runway Approach Minimums Approach Light Automated
Associated City Airport End Instrument Approach (Decision Height\Visibility*) System Weather
Reliever
Marana Marana Regional 12 GPS, NDB 500"\ 1 N AWOS
30 NA NA N
03 GPS 500"\ 1 N
21 GPS 700"\ 1 N
Mesa Falcon Field 04R GPS 500"\ 1 N ATCT
221 NA NA N
04L NA NA N
22R NA NA N
Phoenix Phoenix Deer Valley 07R GPS 600"\ 1 N ATCT
25L GPS 400'\ 1 1/4 N
o7L NA NA N
25R NA NA N
Scottsdale Scottsdale 03 GPS (Circling) 600"\ 1 N ATCT
21 VOR (Circling) 900’ \ 2 12 N
Tucson Ryan Field 06R GPS ,NDB, ILS 200’ \ 3/4 N AWOS
24L NA NA N
o6L NA NA N
24R NA NA N
15 NA NA N
33 NA NA N
General Aviation
Ajo Eric Marcus Municipal 12 NA NA N None
30 NA NA N
Bagdad Bagdad 05 NA NA N None
23 NA NA N
Benson Benson Municipal 10 NA NA N None
28 NA NA N
Bisbee Bisbee Municipal 17 GPS, VOR 300"\ 1 N ASOS
35 NA NA N
02 NA NA N
20 NA NA N
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Figure 3-19: Navigational Aids and Approach Types (Continued)

Runway Approach Minimums Approach Light Automated

Associated City Airport End Instrument Approach (Decision Height\Visibility*) System Weather

General Aviation

Buckeye Buckeye Municipal 17 NA NA N AWOS-
35 NA NA N 2008

Casa Grande Casa Grande Municipal 05 ILS, VOR 300’ \ 172 Y AWOS
23 GPS 400"\ 1 N

Chinle Chinle Municipal 18 NA NA N None
36 NA NA N

Cibecue Cibecue 07 NA NA N None
25 NA NA N

Clifton/Morenci Greenlee County o7 NA NA N AWOS
25 NA NA N

Colorado City Colorado City Municipal 11 GPS, NDB (Circling) 900’ \ 1 N AWOS
29 NA NA N
02 NA NA N
20 NA NA N

Coolidge Coolidge Municipal 05 VOR/DME 500"\ 1 N None
23 GPS 500"\ 1 N
17 NA NA N None
35 NA NA N

Cottonwood Cottonwood 14 NA NA N None
32 NA NA N

Douglas Bisbee Bisbee Douglas International 17 VOR, GPS 300'\1 N ASOS
35 NA NA N
08 NA NA N
26 NA NA N

Eloy Eloy Municipal 02 NA NA N None
20 NA NA N

Gila Bend Gila Bend Municipal 04 NA NA N None
22 NA NA N

Globe San Carlos Apache 09 NA NA N AWOS
27 GPS 600"\ 1 N
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Figure 3-19: Navigational Aids and Approach Types (Continued)

Runway Approach Minimums Approach Light Automated
Associated City Airport End Instrument Approach (Decision Height\Visibility*) System Weather
General Aviation
Holbrook Holbrook Municipal 03 NA NA N AWOS
21 NA NA N
11 NA NA N
29 NA NA N
Kayenta Kayenta 05 NA NA N None
23 NA NA N
Lake Havasu Lake Havasu City 14 VOR/DME, GPS (Circling) 1,100’ \ 1 1/4 N AWOS-
32 NA NA N 2008
Marana Pinal Airpark 12 NA NA N AWOS-
30 NA NA N 2008
Nogales Nogales International 03 VOR/DME, GPS (Circling) 1,300' \ 1 1/4 N ASOS
21 NA NA N
Parker Avi Suquilla 01 VOR/DME, GPS (Circling) 1,500\ 1 1/4 N AWOS-
19 NA NA N 2008
Payson Payson 06 GPS (Circling) 600"\ 1 N AWOS
24 NA NA N
Polacca Polacca 04 NA NA N
22 NA NA N
Safford Safford Regional 12 GPS 400"\ 1 N ASOS
30 GPS 400'\ 1 N
08 NA NA N
26 NA NA N
San Manuel San Manuel/Ray/Blair 11 NA NA N None
29 NA NA N
Sedona Sedona 03 GPS 1,400'\ 112 N AWOS
21 NA NA N
Sierra Vista Sierra Vista Municipal/LAA 08 GPS 700"\ 1 N ASOS
26 VOR, GPS, ILS, NDB 200’ \ 3/4 N
12 NA NA N
30 NA NA N
03 NA NA N
21 NA NA N

3-43



2008 ARIZONA STATE AIRPORTS SYSTEM PLAN - CHAPTER THREE

Figure 3-19: Navigational Aids and Approach Types (Continued)

Runway Approach Minimums Approach Light Automated

Associated City Airport End Instrument Approach (Decision Height\Visibility*) System Weather

General Aviation

Springerville Springerville Municipal 03 NA NA N ASOS
21 GPS 400"\ 1 N
11 NA NA N
29 NA NA N

St Johns St Johns Industrial Air Park 14 GPS 500"\ 1 N ASOS
32 GPS 500\ 1 1/2 N
03 VOR/DME (Circling) 600"\ 1 N
21 NA NA N

Taylor Taylor 03 GPS 500"\ 1 N AWOS
21 NA NA N

Tuba City Tuba City 15 NA NA N None
33 NA NA N

Whiteriver Whiteriver 01 NA NA N None
19 NA NA N

Wickenburg Wickenburg Municipal 05 NA NA N AWOS
23 NA NA N

Willcox Cochise County 03 GPS (Circling) 500"\ 1 N None
21 GPS 400'\ 1 N

Williams H.A. Clark Memorial Field 18 NA NA N AWOS
36 NA NA N

Window Rock Window Rock 02 GPS 800"\ 1 N ASOS
20 GPS, VOR/DME (Circling) 1,000’ \ 1 1/4 N

Winslow Winslow-Lindbergh Regional 04 NA NA N ASOS
22 NA NA N
11 GPS, VOR 400"\ 1 N
29 NA NA N

Non-NPIAS General Aviation

Aguila Eagle Roost 17 NA NA N None
35 NA NA N

Bullhead City Sun Valley 18 NA NA N None
36 NA NA N
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Figure 3-19: Navigational Aids and Approach Types (Continued)

Runway Approach Minimums Approach Light Automated

Associated City Airport End Instrument Approach (Decision Height\Visibility*) System Weather

Non-NPIAS General Aviation

Carefree Sky Ranch at Carefree 06 NA NA N None
24 NA NA N

Chandler Memorial Airfield 12 NA NA N None
30 NA NA N

Chandler Memorial Airfield 03 NA NA N None
21 NA NA N

Chandler Stellar Airpark 17 GPS, VOR (Circling) 500"\ 1 N None
35 NA NA N

Douglas Douglas Municipal 03 NA NA N None
21 NA NA N
18 NA NA N
36 NA NA N

Douglas Cochise College 05 NA NA N None
23 NA NA N

Grand Canyon Grand Canyon Valle 01 GPS 500"\ 1 None None
19 GPS, VOR/DME 500"\ 1 None

Kearny Kearny 08 NA NA N None
26 NA NA N

Marble Canyon Marble Canyon 03 NA NA N None
21 NA NA N

Maricopa Estrella Sailport 6R NA NA N None
24L NA NA N
07 NA NA N None
25 NA NA N
06C NA NA N None
24C NA NA N
o6L NA NA N None
24R NA NA N

Meadview Pearce Ferry 01 NA NA N None
19 NA NA N

Peach Springs Grand Canyon Caverns 05 NA NA N None
23 NA NA N
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Figure 3-19: Navigational Aids and Approach Types (Continued)

Runway Approach Minimums Approach Light Automated

Associated City Airport End Instrument Approach (Decision Height\Visibility*) System Weather

Non-NPIAS General Aviation

Peach Springs Hualapai o7 NA NA N None
25 NA NA N

Peoria Pleasant Valley 05C NA NA N None
23C NA NA N
05L NA NA N None
23R NA NA N
O5R NA NA N None
23L NA NA N
14 NA NA N None
33 NA NA N

Phoenix Phoenix Regional 03 NA NA N None
21 NA NA N

Rimrock Rimrock 05 NA NA N None
23 NA NA N

San Luis Rolle Airfield 17 NA NA N None
35 NA NA N

Seligman Seligman 04 NA NA N None
22 NA NA N

Sells Sells 04 NA NA N None
22 NA NA N

Superior Superior Municipal 04 NA NA N None
22 NA NA N

Temple Bar Temple Bar 18 NA NA N None
36 NA NA N

Tombstone Tombstone Municipal 06 NA NA N None
24 NA NA N

Tucson La Cholla Airpark 01 NA NA N None
19 NA NA N

Whitmore Grand Canyon Bar Ten Airstrip 16 NA NA N None
34 NA NA N

Sources: FAA Terminal Instrument Procedures, SW-4 05 JUN 2008 to 03 JUL 2008, Wilbur Smith Associates
Note: *Figures represent the best approach minimums where multiple instrument approach procedures are available.
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AIRPORT PLANNING DOCUMENTATION

Each of the system airports was surveyed regarding the dates of their most recent master
plan and airport layout plan (ALP). In order to be eligible for federal and state funding,
airports must have an airport master plan or airport layout plan approved and on file with the
FAA and ADOT. Projects are not eligible for FAA or ADOT funds if they are not identified in an
airport master plan and shown on an approved airport layout plan.

FAA grant assurances require that the airport sponsor keep ALPs updated at all times. It is
recommended that airports complete a full ALP update at least every 10 years. Airports with
ALPs less than 10 years old with significant airport expansion or development plans not
shown on the current ALP should prepare a full ALP update. Minor development projects may
only require certain ALP sheets to be updated to meet FAA requirements.

Figure 3-20 summarizes the completion dates of master plans and ALPs at Arizona system
airports. The FAA approval date of the ALPs is also presented. In the last five years, 43
airports have completed master plans and 47 have completed airport layout plans or are
currently underway. However, just 21 of the ALPs have been approved by the FAA since
2004. Another 13 master plans and 15 layout plans have been completed since 1999. The
FAA approved 32 ALPs between 1999 and 2003. Several airports have master plans and
ALPs on file that are more than 10 years old. Seven airports have no ALPs officially approved
by the FAA, even though plans were submitted at one time. Nearly one-quarter of system
airports have neither of these plans and these airports are not required to have plans on file
since they do not receive state or FAA funding for projects.

Figure 3-20: Summary of Airport Master Plans and Airport Layout Plans
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Source: ADOT Aeronautics Division, Airport Inventory & Data Survey 2008

Master plan and ALP completion dates by Arizona system airport are detailed in Figure 3-21.
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Figure 3-21: Airport Master Plans and Airport Layout Plans

FAA ALP

Approval
Associated City Airport Name FAA ID Master Plan ALP Date
Primary Commercial Service
Bullhead City Laughlin/Bullhead International IFP 2009 2007 2007
Flagstaff Flagstaff Pulliam FLG 2007 2007 2002
Grand Canyon Grand Canyon National Park GCN 2006 2006 2006
Mesa Phoenix-Mesa Gateway IWA 2008 2008 2005
Page Page PGA 2007 2007 2001
Peach Springs Grand Canyon West 1G4 2007 2007 2007
Phoenix Phoenix Sky Harbor International PHX 1997 2008 2008
Tucson Tucson International TUS 2004 2004 2004
Yuma Yuma International Airport NYL 2009 2007 2001
Commercial Service
Kingman Kingman IGM 2006 2006 2006
Prescott Ernest A. Love Field PRC 2008 2008 2000
Show Low Show Low Regional SOwW 2003 2005 2005
Reliever
Chandler Chandler Municipal CHD 2007 2007 2000
Glendale Glendale Municipal GEU 2008 2008 1998
Goodyear Phoenix Goodyear GYR 2008 2008 1999
Marana Marana Regional AVQ 2008 2007 2007
Mesa Falcon Field FFZ 2008 2008 2007
Phoenix Phoenix Deer Valley DVT 2007 2008 2002
Scottsdale Scottsdale SDL 2009 2009 2002
Tucson Ryan Field RYN 2008 2008 2001
General Aviation
Ajo Eric Marcus Municipal PO1 1999 1999 1999
Bagdad Bagdad E51 2000 2008 2000
Benson Benson Municipal E95 2007 2007 2000
Bisbee Bisbee Municipal PO4 2001 2001 2001
Buckeye Buckeye Municipal BXK 2007 2007 2007
Casa Grande Casa Grande Municipal CGz 2008 2008 2001
Chinle Chinle Municipal E91 NA 1992 1992
Cibecue Cibecue 7295 NA 2006 2006
Clifton/Morenci Greenlee County CFT 2008 2008 2003
Colorado City Colorado City Municipal AZC 2008 2008 2000
Coolidge Coolidge Municipal P08 2009 2009 2001
Cottonwood Cottonwood P52 2007 2007 2006
Douglas Bisbee Bisbee Douglas International DUG 1997 2002 1998
Eloy Eloy Municipal EGO 2001 2001 2001
Gila Bend Gila Bend Municipal EG3 2009 2009 2000
Globe San Carlos Apache P13 2007 2000 2007
Holbrook Holbrook Municipal P14 2000 2000 2000
Kayenta Kayenta ov7 2005 2005 2006
Lake Havasu City Lake Havasu City HIl 2008 2008 2003
Marana Pinal Airpark Mz) 2004 2004 2000
Nogales Nogales International oLS 2006 2002 1993
Parker Avi Suquilla P20 2008 2008 2001
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Figure 3-21: Airport Master Plans and Airport Layout Plans (Continued)

FAA ALP
Approval
Associated City Airport Name FAA ID Master Plan ALP Date
General Aviation
Payson Payson PAN 2008 2008 2001
Polacca Polacca P10 1997 NA None
Safford Safford Regional SAD 2008 2008 2001
San Manuel San Manuel/Ray/Blair E77 2003 2007 2007
Sedona Sedona SEZ 2000 2006 2001
Sierra Vista Sierra Vista Municipal/LAA FHU 2003 2000 2000
Springerville Springerville Municipal D68 2008 2007 2007
St Johns St Johns Industrial Air Park SIN 1998 2008 1999
Taylor Taylor TYL 2005 2005 2005
Tuba City Tuba City TO3 2005 2005 2001
Whiteriver Whiteriver E24 1998 2003 2007
Wickenburg Wickenburg Municipal E25 2003 2000 2005
Willcox Cochise County P33 1997 1997 1999
Williams H.A. Clark Memorial Field CMR 2008 2007 2008
Window Rock Window Rock RQE 1998 1998 2001
Winslow Winslow-Lindbergh Regional INW 2008 2002 2002
Non-NPIAS General Aviation
Aguila Eagle Roost 27AZ NA NA
Bullhead City Sun Valley A20 NA NA
Carefree Sky Ranch at Carefree 18AZ NA NA
Chandler Memorial Airfield 34AZ 2005 2005 1984
Chandler Stellar Airpark P19 1981 NA
Douglas Douglas Municipal DGL 1994 2003 None
Douglas Cochise College PO3 2001 2001 None
Grand Canyon Grand Canyon Valle 40G NA NA
Kearny Kearny EG7 2006 2006 None
Marble Canyon Marble Canyon L41 NA NA
Maricopa AK Chin Community Airfield EG8 NA NA
Meadview Pearce Ferry L25 NA NA
Peach Springs Grand Canyon Caverns L37 NA NA
Peach Springs Hualapai 3AZ5 NA NA
Peoria Pleasant Valley P48 NA NA
Phoenix Phoenix Regional A39 NA NA
Rimrock Rimrock 48AZ NA NA
San Luis Rolle Airfield 44A 2001 2003 None
Seligman Seligman P23 2005 2006 None
Sells Sells E78 NA NA
Superior Superior Municipal E81 2002 2001
Temple Bar Temple Bar u30 NA NA
Tombstone Tombstone Municipal P29 1999 1999 1999
Tucson La Cholla Airpark 57AZ NA NA
Whitmore Grand Canyon Bar Ten Airstrip 171 NA NA

Source: ADOT Aeronautics Division, Airport Inventory & Data Survey 2008
Note: NA= Not applicable
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AIRPORT DEVELOPMENT CONSTRAINTS

Assessing the needs of the airports within the Arizona system is accomplished within the
SASP through a top-down approach. This method looks at factors such as population and
employment served by each airport within the system to help determine system airport
needs. However, local land use issues and development constraints must also be taken into
consideration.

Identification of airport development constraints at each system airport was obtained during
the SASP inventory process. Each airport sponsor was asked to indicate what factors might
limit or restrict the future growth or development of their airport. Future airport development
constraint factors identified and their definitions are as follows:

e Man-made Factors: Airport development constrained due to man-made
development in the vicinity of the airport such as roads, utilities, housing, or other
structures.

e Environmental Factors: Airport development constrained due to environmental
factors. These factors typically include wetlands, endangered species, and noise
impacts.

e Community Relations: Political or community opposition to airport development
or expansion.

¢ Financial Shortfalls: Lack of financial resources within the community or airport
to fund airport development or expansion.

Among the 83 airports surveyed, ‘Financial Shortfalls’ was the most common constraint
identified, with 65 airports reporting this factor. ‘Community Relations’ was the least
common, with only 18 airports reporting this factor. Development constraints related to
‘Man-made’ and ‘Environmental Factors’ were reported by an almost equal number of
airports. ‘Man-made’ was identified as a constraint by 33 airports and ‘Environmental
Factors’ was identified as a constraint by 30 airports.

Figure 3-22 presents the constraints identified by each system airport. These constraints
were based on information provided by airport managers or sponsors. The constraints are
graphically depicted in Figure 3-23.
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Figure 3-22: Airport Development Constraints

Associated City Airport Name Man-made Environmental Community Financial
Primary Commercial Service

Bullhead City Laughlin/Bullhead International N4 N4
Flagstaff Flagstaff Pulliam J J
Grand Canyon Grand Canyon National Park J N4
Mesa Phoenix-Mesa Gateway J
Page Page

Peach Springs Grand Canyon West J

Phoenix Phoenix Sky Harbor International J J

Tucson Tucson International V4 J J
Yuma Yuma International Airport v J V4
Commercial Service

Kingman Kingman V4
Prescott Ernest A. Love Field J v v
Show Low Show Low Regional J

Reliever

Chandler Chandler Municipal v v J v
Glendale Glendale Municipal v v
Goodyear Phoenix Goodyear J J J J
Marana Marana Regional N4 N4
Mesa Falcon Field v J v
Phoenix Phoenix Deer Valley J J

Scottsdale Scottsdale N4 N4 N4
Tucson Ryan Field J
General Aviation

Ajo Eric Marcus Municipal N4 J
Bagdad Bagdad v
Benson Benson Municipal v
Bisbee Bisbee Municipal J J
Buckeye Buckeye Municipal J v
Casa Grande Casa Grande Municipal J v
Chinle Chinle Municipal v
Cibecue Cibecue

Clifton/Morenci Greenlee County v
Colorado City Colorado City Municipal v
Coolidge Coolidge Municipal J
Cottonwood Cottonwood v v
Douglas Bisbee Bisbee Douglas International v Vv
Eloy Eloy Municipal J v
Gila Bend Gila Bend Municipal v
Globe San Carlos Apache v
Holbrook Holbrook Municipal v
Kayenta Kayenta

Lake Havasu City  Lake Havasu City J

Marana Pinal Airpark v
Nogales Nogales International J
Parker Avi Suquilla v v
Payson Payson v v
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Figure 3-22: Airport Development Constraints (Continued)

Associated City Airport Name Man-made Environmental Community Financial
General Aviation

Polacca Polacca J J
Safford Safford Regional v
San Manuel San Manuel/Ray/Blair N4 v
Sedona Sedona v v v

Sierra Vista Sierra Vista Municipal/LAA v J J
Springerville Springerville Municipal v
St Johns St Johns Industrial Air Park v J J
Taylor Taylor v V4
Tuba City Tuba City v
Whiteriver Whiteriver v v J v
Wickenburg Wickenburg Municipal v v
Willcox Cochise County v

Williams H.A. Clark Memorial Field v v v
Window Rock Window Rock J v J J
Winslow Winslow-Lindbergh Regional V4
Non-NPIAS General Aviation

Aguila Eagle Roost N4 N4
Bullhead City Sun Valley N4
Carefree Sky Ranch at Carefree v v

Chandler Memorial Airfield v N4
Chandler Stellar Airpark N4

Douglas Douglas Municipal v
Douglas Cochise College J Vv
Grand Canyon Grand Canyon Valle v
Kearny Kearny J J V4
Marble Canyon Marble Canyon v
Maricopa Estrella Sailport v
Meadview Pearce Ferry N4 N4

Peach Springs Grand Canyon Caverns v
Peach Springs Hualapai

Peoria Pleasant Valley J J
Phoenix Phoenix Regional N4 N4

Rimrock Rimrock v
San Luis Rolle Airfield v Vv
Seligman Seligman v V4
Sells Sells v v
Superior Superior Municipal J v v
Temple Bar Temple Bar v v

Tombstone Tombstone Municipal v J
Tucson La Cholla Airpark J v

Whitmore Grand Canyon Bar Ten Airstrip v

Source: Airport Inventory & Data Survey 2008
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Figure 3-23: Airport Development Constraints at Arizona System Airports
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BUSINESS SURVEY RESULTS

In May 2008, over 2,500 Arizona businesses were mailed a survey to obtain input on the
state’s airport system and business use of aviation. The 2,500 businesses were selected
based on their higher propensity to use aviation. This includes a minimum employee size and
certain industries. In addition to the mail survey, a web-based survey was developed and the
Internet address was included in the letter transmitting the survey to provide another option
to survey respondents. Over 220 businesses responded to the survey request.

Businesses responding to the survey were from a variety of industries including
manufacturing, health care, civil engineering and consulting, construction, and architecture.
The primary locations of the respondents were from the Phoenix and Tucson metropolitan
areas; however responses were received from businesses throughout the state. These
businesses employ 57,519 full-time employees and 5,679 part-time employees, and were
estimated to take 22,420 commercial airline trips each year. Businesses were also asked to
estimate the percentage of their activity that depends on the availability of aviation. The
commercial service and general aviation dependence responses both ranged from 0-100
percent. Where there is dependence noted by the business respondents, the average
percentages for dependence on commercial service and general aviation is 44 percent and
25 percent, respectively.

Scheduled Commercial Airline Service

Businesses were asked about their commercial service travel. Seventy-nine percent
responded that their employees take 10 or more trips per year and 45 percent take 50 or
more trips per year. Some of the top destinations noted by the business respondents
included Las Vegas, Denver, and Albuquerque. Seventy-two percent of businesses identified
Phoenix Sky Harbor International Airport as their most commonly used departure airport.
Eighteen percent of businesses reported that Tucson International Airport is their main
departure airport.

Businesses were asked if their clients or vendors depended on the availability of commercial
airline service to conduct business-related activity. Seventy-two percent responded that their
clients and vendors do rely on commercial airline service. The number of trips per year
ranged between one to 1,500 trips per year by clients or vendors, with an average of 55 trips
per year. The top locations that clients and vendors are traveling from consist of California
(including Los Angeles, San Francisco, and San Diego), lllinois (including Chicago and Peoria),
and New York.

General Aviation Usage

Businesses were asked if their clients or vendors depended on general aviation to conduct
business-related activity. Eighty-seven percent responded that none of their clients or
vendors used general aviation. Of the 26 businesses that responded that their clients and
vendors do use general aviation, they average 60 trips per year, with a range from two to
300 trips. The top three locations the clients and vendors are traveling from are Phoenix,
Denver, and Show Low.

Businesses were asked about general aviation usage within their company, including
ownership or lease of general aviation aircraft or the use of general aviation charters or air
taxis. Twelve percent of businesses reported that they own general aviation aircraft and three
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percent stated that they lease aircraft. Only one business out of 186 respondents to the
question reported fractional ownership of an aircraft. Six percent of businesses stated that
they use general aircraft aviation charters or air taxis.

Air Cargo

Businesses were asked about their use of air cargo, including shipping of parcels,
documents, and freight. Thirty-four percent of businesses reported that they use no air cargo
service. Fifty-three percent of businesses responded that they use parcel service. Parcel and
document services are used by over 50 percent of businesses. Freight air cargo is only used
by 23 percent of businesses.

Important Factors for Businesses

When a company is looking to expand or relocate, there are many factors that affect their
decision-making process. Businesses were asked, on a scale of 1 to 5, to rank the
importance of the following factors when considering expansion or relocation (see Figure 3-
24). A score of five represents the most important factor, while one represents the least
important factor in their decision-making process.

Figure 3-24: Important Factors for Businesses Considering Expansion or Relocation

Factor Average Score
Convenient highway access 4.25
Availability of trained workforce 3.98
Cost of living 3.87
A commercial service airport 3.67
Tax incentives 3.45
Proximity of suppliers 3.03
An urban business district 3.00
Academic or cultural centers 2.96
Universities or R&D centers 2.95
Airport with international flights 2.65
A general aviation airport 241
Historic location of business 2.39
Raw materials/natural resources 2.34
Rail transportation facilities 2.19

Source: Arizona Business Air Travel Survey 2008

Out of the 14 factors listed, businesses chose convenient highway access as the most
important in considering expansion or relocation of their business. Location of a commercial
service airport ranked fourth, while proximity to a general aviation airport ranked 11t. Also
interesting to note from the respondents is the importance of the location of an airport with
international flights, which ranked 10t out of the 14 factors.
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PILOT SURVEY RESULTS

In May 2008, over 4,000 Arizona pilots were mailed a survey to obtain input on the state’s
airport system and their use of aviation. In addition to the mail survey, a web-based survey
was developed and the Internet address was included in the letter transmitting the survey to
provide another option to survey respondents. A link to the survey was provided through both
the Arizona Pilots Association (APA) and the Arizona chapter of Aircraft Owners and Pilots
Association (AOPA). To ensure a wide response throughout Arizona, the survey population for
the mail-out survey was targeted. If there were less than 1,000 pilots from a county, then all
pilots in that county were mailed the survey. Counties with over 1,000 pilots (Maricopa,
Pima, and Yavapai) had proportional numbers of surveys distributed. In total, 1,105 surveys
were returned either via U.S. mail or through the Internet website.

Pilots in Maricopa County had the highest number of respondents at 346 or 31 percent of
the total respondents. The second highest number of respondents by county was Pima, with
13 percent of the responding pilots. Figure 3-25 maps the number of respondent pilots by zip
codes in Arizona. Large concentrations of registered pilots can be seen around the Phoenix
and Tucson metropolitan regions. Significant numbers of respondent pilots also appear in
the Prescott and Sierra Vista regions. Much like population density in the state, registered
pilots are largely concentrated in a few heavily urbanized areas.

Pilot Information

Pilots were asked their employment status. Seventy-five percent of the respondents stated
that they were not employed as pilots. Sixteen percent of pilots responded that they were full-
time pilots, while two percent (27 pilots) identified that they were employed in both a full-
time and part-time position.

The survey inquired about the pilots’ certifications. Sixty-five percent of pilots have single-
engine ratings and 47 percent stated they have an instrument rating. Fifty-four percent of
pilots responded that they are private pilots, while 36 percent were classified as commercial
pilots.

Survey respondents were asked to indicate which aviation groups they participated in. The
largest group was Aircraft Owners and Pilots Association (AOPA), with 83 percent of
respondents (811 pilots) identifying themselves as members. The second largest group was
Experimental Aircraft Association (EAA), with 33 percent of pilots indicating they are
members. Other groups with more than 50 members include APA, Civil Air Patrol (CAP), and
pilots serving on local airport advisory boards.
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Figure 3-25: Pilot Survey Respondents by Zip Code in Arizona
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Aircraft

Pilots were asked if they or their company owned any general aviation aircraft. If yes, they
were also asked more questions about their aircraft, including the make and model, the
aircraft’s base airport, and how the aircraft was stored. Fifty-six percent of pilots stated that
they owned an aircraft. Eight percent of pilots answered that they did not own an aircraft, yet
listed information about the aircraft, including its make and model. The most frequently
noted type of aircraft was a single-engine model, with 79 percent of the respondents
identifying specific single-engine aircraft types. Over 8 percent of the respondents identified
a multiengine piston aircraft was their primary aircraft.

Pilots were asked if their aircraft was equipped with a global positioning system (GPS) unit.
Eighty-six percent responded yes, while 18 percent responded both yes and no. If the aircraft
was equipped with GPS, the pilots were asked if it was capable of being utilized for IFR
approaches. Seventy-three percent of pilots stated yes.

Airports

Pilots were requested to identify information on the airport where they base their aircraft.
Responding pilots identified 67 airports where they base aircraft, with the highest number of
respondents indicating the following airports as their base airport:

e 9.8% Falcon Field

e 8.3% Deer Valley

e 7.4% Yuma

e 59% Chandler

e 59% Prescott

e 49% Scottsdale

o 4.4% Stellar Airpark
e 3.9% Tucson

The average number of years for aircraft to be based at one airport is eight years. Sixty-one
percent of pilots responded that they stored their aircraft in hangars, while 26 percent stated
they use tie-downs. For pilots that do not currently have a hangar, 65 percent of them stated
they would use one if it became available at the airport’s current rates.

Pilots were asked to rate their airports on their facilities. The rankings were good, fair, and
poor. Hangars and FBO services were tied for the highest number of poor rankings, with 166
each. Length of runway(s) received the highest number of good rankings with 748 pilots
ranking these facilities as good at the airport where they base their primary aircraft. Overall,
the average ranking for all facilities was above fair, with length of runway ranking the highest
and hangars ranking the lowest.

Pilots were asked the distance they travel to their home base airport from both home and
work. Thirty-two percent of pilots reside within zero to five miles of their airport. Forty-one
percent of pilots work within zero to five miles of their airport. Eighty-five percent of pilots live
within 20 miles of their airport and over 89 percent work within 30 miles of their airport.

Rising fuel costs has become a concern of many in the industry. However, 30 percent of
pilots stated that fuel prices have had no effect on the number of hours they have flown in
the past year. Thirty percent of pilots said that fuel costs have affected their number of flying
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hours by 10 to 15 percent, while only 13 percent report that fuel costs have reduced their
hours by 50 to 100 percent.

Pilots were asked their primary purpose for flying in the past 12 months. Fifty-eight percent
reported that they flew on personal business, while 18 percent stated they flew for business.
Instructional, search and rescue, and commercial flights were also in the top five reasons for
recent flying.

Pilots were asked to identify the top three reasons why they fly out of their most common
airport. Place of employment was the top reason, with 63 percent of pilots marking that as
one of their top three reasons. Proximity to home was second with 61 percent of pilots
responding this as a top reason for choosing their airport. Fifty-nine percent stated that cost
of services was in their top three reasons.

Pilots were also asked to suggest which improvements their most used airport needed.
Hangars were the top choice with 51 percent of pilots identifying this need. Thirty percent
stated that FBO services at their airport needed to be improved. Airport services were also in
the top three for improvement with 21 percent of pilots responding that additional services
were needed.
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