








The FAA has established a coding sys-
tem to relate airport design criteria to
the operational and physical charac-
teristics 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 character-
istic). Generally, aircraft approach
speed applies to runways and runway-
related facilities, while airplane wing-
span primarily relates to separation
criteria involving taxiways, taxilanes,
and landside facilities.

According to FAA Advisory Circular
(AC) 150/5300-13, Airport Design, an
aircraft's approach category is based
upon 1.3 times its stall speed in land-
ing configuration at that aircraft's
maximum certificated weight. The
five approach categories used in air-
port planning are as follows:

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.
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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 3C summarizes representa-
tive aircraft by ARC. According to the
Goodyear Airport Layout Plan, the ex-
isting and future Goodyear ARC is D-
V.

In order to determine several airfield
design requirements, the critical air-
craft and critical ARC should first be
determined, then appropriate airport
design criteria can be applied. This
begins with a review of the type of air-
craft using and expected to use Phoe-
nix Goodyear Airport. Table 3E pro-
vides a projected breakdown of plan-
ning horizon operations by airport ref-
erence code.
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* Beech Baron 55
¢ Beech Bonanza
* Cessna 150
*Cessna 172

* Piper Archer

* Piper Seneca

* Beech 400

* Lear 25,31,35,45,
55,60

* Israeli Westwind

*HS 125-400, 700

* Beech Baron 58
* Beech King Air 100

» Cessna 402

* Cessna 421

* Piper Navajo

* Piper Cheyenne

* Swearingen Metroliner
* Cessna Citation |

* Cessna Citation X

* Gulfstream I, l1I, IV
 Canadair 600

+ Canadair Regional Jet
* Lockheed JetStar

* Super King Air 350

less than 12,500 Ibs.

B-11

* Super King Air 200
» Cessna 441
* DHC Twin Otter

* Boeing Business Jet
*B 727-200

* B 737-300 Series

+ MD-80,DC-9

* Fokker 70,100
+A319,A320

* Gulfstream V

* Global Express

* Super King Air 300
* Beech 1900

* Jetstream 31

* Falcon 10, 20,50

* Falcon 200,900

e Citation II, 11, 1V,V
* Saab 340

* Embraer 120

* B-757
*B-767
* DC-8-70
+DC-10
* MD-11
+L1011

* DHC Dash 7
*DHCDash 8
*DC-3

» Convair 580

* Fairchild F-27
*«ATR 72

« ATP

* B-747 Series
- B-777

| Note: Aircraft pictured is identified in bold type.
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TABLE 3E
Airport Reference Code (ARC) Mix
Phoenix Goodyear Airport

ANNUAL OPERATIONS

Reference Short Intermediate Long
Code Term (£ 5) Term £ 10) Term (£ 20)

A, B-1 103,503 192,600 257,200 345,000
A, B-11 3,811 5,700 3,800 43,900
A, B-111 18 50 200 400
C-1 268 600 1,200 3,000
C-11 182 400 1,200 2,800
C-111 454 600 800 1,000
c-1v 84 100 150 200
D-1 4 50 100 200
D-11 20 250 500 1,000
D-111 10 50 200 400
D-1Vv 130 200 200 300
D-V 46 100 150 200
Total 108,530 200,700 265,700 398,400

Note: Operations based upon adjusted ATCT count.

From the table, it is evident that the
airport is utilized by a wide range of
aircraft. The largest aircraft to use
the airport include the MD-11 and
DC-10 (D-1V) and the Boeing 747 and
777 (D-V). Based upon the data, air-
craft in C-1V and D-IV or larger ac-
counted for 260 annual operations in
2004. This does not meet the 500 an-
nual operations threshold to qualify as
the current critical design aircraft.
Aircraft in C-111 and D-111 totaled 464,
but combined with the larger aircraft,
totaled 748 aircraft in ARC C-III or
above to qualify as the current critical
aircraft family. The forecast expects
Category D operations to reach 500
annually during the short term plan-
ning horizon. Design Group IV opera-
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tions or larger will exceed 500 annual
operations by the intermediate term.
ARC D-V aircraft are not expected to
reach the 500 annual operations
threshold within the long term plan-
ning horizon, but will continue to be
an active part of the operations at
GYR. While these aircraft will not
statistically qualify as the design air-
craft, they are expected to remain an
important part of the aircraft modifi-
cation business located on the airport.
Therefore, it is recommended that
Phoenix Goodyear Airport be
planned to accommodate ARC D-
IV, with special consideration for
D-V aircraft serviced by a major
employer on the airport.



AIRFIELD REQUIREMENTS

The analyses of the operational capac-
ity and the critical design aircraft are
used to determine airfield needs. This
includes runway configuration, dimen-
sional standards, pavement strength,
as well as navigational aids and light-

ing.

RUNWAY CONFIGURATION

Key considerations in the runway con-
figuration of an airport involve the
orientation for wind coverage and the
operational capacity of the runway
system. The airfield capacity analysis
indicated that additional airfield ca-
pacity will need to be considered by
the end of the short term planning ho-
rizon. As a result, the Master Plan
should consider capacity improve-
ments before activity approaches the
operational capacity of the airfield.
This will be a factor considered during
the formulation and evaluation of al-
ternatives. For the level of activity
expected, however, the need for a par-
allel runway is a strong probability.

FAA Advisory Circular 150/5300-13,
Change 1, Airport Design, recom-
mends that a crosswind runway
should be made available when the
primary runway orientation provides
less than 95 percent wind coverage for
any aircraft forecast to use the airport
on a regular basis. The 95 percent
wind coverage is computed on the ba-
sis of the crosswind component not ex-
ceeding 10.5 knots (12 mph) for ARC
A-1 and B-I; 13 knots (15 mph) for
ARC A-Il and B-II; and 16 knots (18
mph) for ARC A-IIl, B-Ill, and C-I
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through D-I1; and 20 knots (23 mph)
for ARC C-111 through D-IV.

The most recent 10 years of wind data
specific to the Phoenix Goodyear Air-
port at the time of this analysis was
1994-2003. This data is graphically
depicted on the wind rose in Exhibit
3D. The orientation of Runway 3-21
provides 96.95 percent coverage for
10.5 knot crosswinds. Thus, the single
runway orientation has adequate wind
coverage for all sizes and speeds of
aircraft. For this reason, an addi-
tional runway strictly for crosswind
purposes should not be necessary.

RUNWAY DIMENSIONAL
REQUIREMENTS

Runway dimensional standards in-
clude the length and width of the
runway, as well as the dimensions as-
sociated with runway safety areas and
other clearances. These requirements
are based upon the design aircraft, or
group of aircraft. The runway length
must consider the performance char-
acteristics of individual aircraft types,
while the other dimensional standards
are generally based upon the most
critical airport reference code expected
to use the runway. The dimensional
standards are outlined for the plan-
ning period for the primary runway,
as well as for a potential parallel run-
way to meet future capacity demand.

Runway Length
The aircraft performance capability is

a key factor in determining the run-
way length needed for takeoff and
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landing. The performance capability
and, subsequently, the runway length
requirement of a given aircraft type
can be affected by the elevation of the
airport, the air temperature, the gra-
dient of the runway, and the operating
weight of the aircraft.

The airport elevation at Phoenix
Goodyear Airport is 968 feet above
mean sea level (MSL). The mean
maximum daily temperature during
the hottest month is 106.9 degrees
Fahrenheit. The gradient for Runway
3-21 is 0.32 percent.

While larger commercial jet aircraft
are expected to be the design aircraft
for the airport in the future, these air-
craft are at the airport for service,
modification, or storage. Thus, the
operations have minimum payload
and can generally operate from the ex-
isting runway.

Table 3F outlines the runway length
requirements for various classifica-
tions of general aviation aircraft at
Goodyear Airport. These were derived
utilizing the FAA Airport Design
Computer Program for Runway
Lengths Recommended for Airport De-
sign. These runway lengths are based
upon groupings or “families” of air-
craft. As discussed earlier, the run-
way design required should be based
upon the most critical family with at
least 500 annual operations.

Small aircraft are defined as aircraft
weighing 12,500 pounds or less. Small
airplanes make up the vast majority of
general aviation activity at Phoenix
Goodyear Airport and most other gen-
eral aviation airports. In particular,
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piston-powered aircraft make up the
majority of the small airplane opera-
tions. The runway length requirement
for these aircraft is 4,300 feet.

Larger airplanes of 60,000 pounds or
less are primarily comprised of busi-
ness jets. The classifications listed on
the table include 75 and 100 percent of
the fleet. As indicated in the previous
section, the airport hosts a wide range
of business jets. Table 3G categorizes
individual models of business jets un-
der the appropriate family.

A runway length of 7,200 feet would
accommodate the 100 percent fleet at
60 percent of their useful load cate-
gory. The useful load is the maximum
certificated takeoff weight minus the
operating empty weight. Sixty (60)
percent loading will not generally
permit aircraft in this category to fly
nonstop to the east coast.

A useful load of 90 percent will gener-
ally accommodate cross-country flights
by these aircraft, provided they have
sufficient range. A runway length of
8,500 feet will accommodate the 75
percent classification at 90 percent
useful load. The table indicates a
length of 11,400 feet would be re-
quired for the 100 percent category.
This length however, is dictated by
older, inefficient models no longer in
production. A review of the individual
runway length requirements indicate
that many aircraft in the 100 percent
category can operate on 8,500 feet or
less at 90 percent useful load. There-
fore, the existing runway length at
Phoenix Goodyear Airport of 8,500 feet
should be adequate for the planning
period.



TABLE 3F
General Aviation Runway Length Requirements
Phoenix Goodyear Airport

AIRPORT AND RUNWAY DATA

ATTPOIT lEVATION ... 968 feet
Mean daily maximum temperature of the hottest month ................cccoooiiii e, 1069 F
Maximum difference in runway centerline elevation ...............ccccciiiiii e, 27 feet
Length of haul for airplanes of more than 60,000 pounds.............ccovvvvvviiiinineeennn. 2,000 miles
Wet runway
Small airplanes with approach speeds of less than 30 KNots .............cccevvvieiniiien, 330 feet
Small airplanes with approach speeds of less than 50 KNots .................eevvviiiiiiiiiinnnns 880 feet
Small airplanes with less than 10 passenger seats
75 percent of these small airplanes ..., 3,100 feet
95 percent of these small airplanes ..o 3,600 feet
100 percent of these small airplanes................ccccoois 4,300 feet
Small airplanes with 10 or more passenger SEAtS ........ccccevvveeeiiiieiiiiiiiiee e eeee e 4,800 feet

Large airplanes of 60,000 pounds or less

75 percent of these large airplanes at 60 percent useful load....................... 5,500 feet
75 percent of these large airplanes at 90 percent useful load....................... 8,500 feet
100 percent of these large airplanes at 60 percent useful load........ 7,200 feet
100 percent of these large airplanes at 90 percent useful load................... 11,300 feet
Airplanes of more than 60,000 pounds............coooeiiiiiieeieeeieees Approximately 8,100 feet

REFERENCE: Chapter 2 of AC 150/5325-4A, Runway Length Requirements for Airport
Design, no Changes included.

A parallel runway is the most prob- need to divert to an airport with suffi-
able means to meet the future capacity cient length.

needs of the airfield. If the runway is

needed for capacity purposes, the For the primary purpose of relieving
runway can be planned to a length capacity constraints, a runway length
equal to the primary runway. Over 90 of 4,300 feet should be planned. This
percent of the aircraft using the air- would be designed for small airplanes.
port will continue to be small aircraft, In the future, the ability to accommo-
however, so a lesser parallel runway date some business jet operations can
can provide most of the capacity bene- further enhance the operational effi-
fits. The parallel runway can also be ciency of the airfield. A length of
planned as a back-up runway for keep- 5,500 feet would provide minimum
ing the airport open when the primary service for business jets, while a
runway is temporarily closed for length of 7,200 would be optimal for
maintenance, emergencies, etc. If the long term. The development po-
adequate length is not available dur- tential of each of these possibilities
ing these periods, business jets would will be evaluated in the next chapter.
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TABLE 3G

Business Jet Planning Statistics

Phoenix Goodyear Airport

Business Jet

12,500# and Under 75% of Fleet Under 60,000#

Cessna 500 Citation | B-1 11,850 Aerospatiale SN-601 Corvette B-1 14,550
Cessna 501 Citation I/SP B-I 10,600 Dassault Falcon 10 B-I 18,740
Cessna 525 Citation Jet (CJ-1) B-1 10,400 Lear 28/29 B-1 15,000
Raytheon 390 Premier B-1 12,500 Mitsubishi MU-300 Diamond B-1 14,630
Cessna 525A Citation Jet (CJ-2) B-11 12,500 Sabreliner 40 B-1 18,650
Cessna 551 Citation I11/SP B-11 12,500 Cessna 550 Citation 11 B-I1 13,300
Lear 23 C-1 12,500 Cessna 550 Bravo B-11 14,800
100% of Fleet Under 60,000# Cessna 552/T-47A B-11 16,300
Dassault Falcon 2000 B-11 35,800 Cessna S550 Citation S/11 B-11 15,900
Dassault Falcon 900 B-II 45,500 Cessna 560 Citation V Ultra B-II 16,300
Raytheon/Hawker 125-800 B-II 28,000 Cessha 560 Citation Encore B-11 16,830
Lear 55 c-1 21,500 Cessna 560 Citation Excel B-I1 20,000
Sabreliner 75 C-1 23,300 Dassault Falcon 20 B-11 28,660
Bombardier CL-600 Challenger c-ll 41,250 Dassault Falcon 50 B-11 37,480
Bombardier CL-601 Challenger c-1 41,250 Beechjet 400A c- 16,100
Bombardier CL-604 Challenger c-1 47,600 IAl Jet Commander 1121 C- 23,500
Cessna 650 Citation 111/V c-ll 21,000 IAI Westwind 1123/1124 C-l 23,500
Cessna 750 Citation X C-11 36,100 Lear 24 C-1 13,000
Dassault Falcon 900EX c-ll 48,300 Lear 25 C-l 15,000
Raytheon/Hawker 125-1000 Horizon | C-II 36,000 Lear 31 C- 16,500
1Al Astra 1125 C-l 23,500 Lear 35/36 C-l 18,300
1Al Galaxy 1126 c-1 34,850 Lear 45 C 20,200
Sabreliner 65 c-ll 24,000 Sabreliner 60 C 20,200
Lear 60 D-1 23,500 BAe 125-700 C-1l 24,200
Over 60,000# Cessna 650 Citation VII C-11 23,000
Gulfstream 111 c-n 68.700 Hawker-Siddeley 125-400 C-1l 23,300
Bombardier CL-700 Global Express | C-11I | 96,000 Hawker-Siddeley 125-600 cl 25,000
Gulfstream I1 D-11 65,300 Sabreliner 75a/80 C-ll 23,300
Gulfstream IV D-11 71,780

Gulfstream V D-111 89,000

ARC — Airport Reference Code

MTOW # - Maximum Certificated Takeoff Weight (pounds)

Pavement Strength

An important feature of airfield pave-
ment is the ability to withstand re-
peated use by aircraft of significant
weight. Runway 3-21 is strength-
rated at 75,000 pounds single wheel
loading (SWL), 200,000 pounds dual
wheel loading (DWL) and 270,000
pounds dual tandem loading (DTL).

This is adequate for the largest dual
tandem aircraft, the Boeing 727-200
which can weigh up to 200,000
pounds. It will also accommodate the
full range of business jets, including
the Boeing Business Jet (BBJ) which
can weigh up to 174,000 pounds.
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The aircraft within the design ARC D-
IV have maximum weights up to
605,000 pounds on dual tandem wheel
gear. The operating empty weights,
however, are typically 285,000 pounds
or less. The Boeing 747 and 777 can
weigh more than this, but also spread
the loading over more wheels in a
double-dual tandem gear configura-
tion. Given the operational levels now
and expected in the future, the current
pavement strength should be adequate
to continue to accommodate the large
aircraft utilizing the airport for ser-
vice, modification, or storage.




The parallel runway will need to be

designed to a pavement strength of

12,500 pounds SWL to serve small
airplanes.
runway that can serve business jets
with a strength of up to 72,000 pounds
should be planned.

Dimensional Design Standards

Runway dimensional design standards
define the widths and clearances re-
quired to optimize safe operations in
the landing and takeoff area. These
dimensional standards vary depending
upon the ARC for the runway. Table

If ultimately developed, a

3H outlines key dimensional stan-
dards for the airport reference codes
most applicable to Phoenix Goodyear
Airport now and in the future.

The primary runway should be
planned to the standards of the critical
ARC, which is D-1V. To continue to
serve and develop the employment
centers on the airport that service
large commercial aircraft, taxiway
clearances should be designed to ac-
commodate D-V standards. A poten-
tial parallel runway should be de-
signed to meet at least B-11 standards,
but should also consider the potential
for C-I11.

TABLE 3H
Airfield Design Standard
Phoenix Goodyear Airport

Airport Reference Code (ARC)

Runway 3-21
Existing (ft.)

Potential
Parallel

Runway Width 150 150 150 75 100
Runway Safety Area
Width 500 500 500 150 500
Length Beyond End 1,000/700 1,000 1,000 300 1,000
Runway Object Free Area
Width 800 800 500 500 800
Length Beyond End 1,000/700 1,000 1,000 300 1,000
Runway Blast Pad
Width 240 200 220 80 120
Length 200 200 400 60 150
Runway Centerline to:
Holding Position 200 250 260 200 250
Parallel Taxiway 400 400 410 240 300
Parallel Runway NA 700 2,100 700 700
Taxiway Width 75 75 75 35 35
Taxiway Centerline to:
Fixed or Moveable Object 125 129.5 160 65.5 65.5
Parallel Taxilane 250 215 267 105 105
Taxilane Centerline to:
Fixed or Moveable Object 112 1125 138 57.5 57.5
Parallel Taxilane NA 198 245 97 97
Runway Protection Zones -
One mile or greater visibility
Inner Length 500 500 500 500 500
Length 1,700 1,700 1,700 1,000 1,700
Outer Width 1,010 1,010 1,010 700 1,010

* Boldface indicates standards not met.

3-14




The following considers those areas
where standards will need to be met
on the existing Runway 3-21:

Runway Width — The current width
of Runway 3-21 (150 feet) is adequate
for both D-1V and D-V design. A par-
allel runway will need to be 75 feet
wide for B-1l aircraft and is adequate
for its current use, but would need to
be widened to 100 feet if upgraded to
C-11.

Runway Safety Area - The runway
safety area (RSA) is defined in FAA
Advisory Circular 150/5300-13 Change
8, Airport Design, as a surface sur-
rounding the runway, prepared or
suitable for reducing the risk of dam-
age to airplanes in the event of an
overshoot, undershoot, or excursion
from the runway. The RSA is cen-
tered on the runway and extends be-
yond either end. The FAA requires
the RSA to be cleared and graded,
drained by grading or storm sewers,
capable of accommodating fire and
rescue vehicles, and free of obstacles
not fixed by navigational purpose.

The RSA standard for all Category C
and D aircraft is 500 feet wide and ex-
tends 1,000 feet beyond each runway
end. The existing runway has at least
500 feet of safety area width; however,
the existing RSA beyond the north end
of Runway 21 does not extend for the
full 1,000 feet. The perimeter fence,
as well as Yuma Road, encroaches
upon the RSA off the north end.

Runway Object Free Area - The ob-
ject free area (OFA) is an area cen-
tered on the runway to enhance the
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safety of aircraft operations by having
an area free of objects, except for ob-
jects that need to be located in the
OFA for air navigation or ground ma-
neuvering purposes. The OFA must
provide clearance of all ground-based
objects protruding above the runway
safety area (RSA) edge elevation.

The OFA is the same for Category C
and D aircraft. Like the RSA, the
OFA extends for 1,000 feet beyond the
runway end, but it is 800 feet wide.
Runway 3-21 meets the OFA width
standard, but the perimeter fence and
Yuma Road encroach upon the ex-
tended OFA off the north end.

Runway Blast Pad - The blast pad is
a surface adjacent to the ends of the
runways provided to reduce the ero-
sive effect of jet blast and propeller
wash. Primary Runway 3-21 is
equipped with 200-foot by 240-foot
blasts pads off each end. This is ade-
guate for the D-1V design aircraft.

Parallel Runway Separation - The
parallel runway at GYR should be
planned to have at least a centerline
separation of 700 feet. This meets the
minimum standard for the existing
and future critical aircraft under vis-
ual flight rules (VFR).

Holding Position Separation — The
current hold positions on the primary
runway are marked 200 feet from the
runway centerline. The standard for
all Category C and D aircraft in De-
sign Groups | through 1V aircraft is
250 feet. These hold positions should
be moved back in the short term.



Runway Protection Zones — The
runway protection zone (RPZ) is an
area off the runway end to enhance
the protection of people and property
on the ground. This is best achieved
through airport owner control over the
RPZs. Such control includes main-
taining RPZ areas clear of incompati-
ble objects and activities.

The RPZ is trapezoidal in shape and is
centered on the extended runway cen-
terline. The dimensions of the RPZ
are a function of the critical aircraft
and the approach visibility minimum
associated with the runway. Table
3H depicts the requirements for run-
ways with visibilities of one mile or
more and for runways with Category I
visibility (less than % mile). The RPZs
off primary Runway 3-21 both extend
beyond the current airport property
boundaries.

TAXIWAY REQUIREMENTS

Taxiways are constructed primarily to
facilitate aircraft movements to and
from the runway system. Some taxi-
ways 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.

As detailed in Chapter One, Runway
3-21 is served by a full-length parallel
taxiway. Runway 3-21 has a total of
eight exit taxiways. Table 3H out-
lines the runway to taxiway centerline
separation standards. Parallel Taxi-
way A has adequate separation for D-
V standards. Any parallel taxiways
along the potential parallel runway
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should be planned to at least 300 feet
to allow for ultimate C-11 design.

Exit taxiways provide a means to en-
ter and exit the runways at various
points on the airfield. The type and
number of exit taxiways can have a
direct impact on the capacity and effi-
ciency of the airport as a whole. Run-
way 3-21 has a total of eight exit taxi-
ways on the southeast side of the
runway.

Exit taxiways are most effective when
planned at least 800 feet apart.
Therefore, the eight exits from Run-
way 3-21 are essentially equivalent to
seven. Right-angled exits require an
aircraft to be nearly stopped before it
can safely exit the runway. Angled
exits allow aircraft to use a higher safe
exit speed while exiting the runway.
There are presently two angled exits
on Runway 3-21 (one serving in each
direction). Potential locations for new
exit taxiways that may improve capac-
ity or efficiency will be examined in
Chapter Four — Alternatives.

Dimensional standards for the taxi-
ways are depicted on Table 3G. The
airfield taxiways are all 75 feet wide,
meeting the Design Group V standard.
The associated taxiways for a poten-
tial parallel runway should be planned
at 35 feet, provided they are not lo-
cated where they will need to serve
larger aircraft.

Holding aprons and bypass taxiways
can also improve the efficiency of the
taxiway system. Currently, both run-
way ends have holding aprons. Hold-
ing aprons should also be considered
for any potential parallel runway.



NAVIGATIONAL
APPROACH AIDS

Navigational aids provide two primary
services to airport operations, preci-
sion guidance to specific runway
and/or non-precision guidance to a
runway or the airport itself. The basic
difference between a precision and
non-precision navigational aid is that
the former provides electronic descent,
alignment (course), and position guid-
ance, while the non-precision naviga-
tional aid provides only alignment and
position location information. The ne-
cessity for such equipment is usually
determined by design standards predi-
cated on safety considerations and op-
erational needs. The type, purpose
and volume of aviation activity ex-
pected at the airport are factors in the
determination of the airport's eligibil-
ity for navigational aids.

The advancement of technology has
been one of the most important factors
in the growth of the aviation industry
in the twentieth century. Many of the
civil aviation improvements have been
derived and enhanced from initial de-
velopment for military purposes. The
use of orbiting satellites to confirm an
aircraft’'s location is one of the latest
military developments to be made
available to the civil aviation commu-
nity.

Global positioning systems (GPS) use
two or more satellites to derive an air-
craft's location by a triangulation
method. The accuracy of these sys-
tems has been remarkable, with initial
degrees of error of only a few meters.
As the technology improves, it is an-
ticipated that GPS may be able to pro-
vide accurate-enough position infor-

3-17

mation to allow Category Il and IlI
precision instrument approaches, in-
dependent of any existing ground-
based navigational facilities. In addi-
tion to the navigational benefits, it has
been estimated that GPS equipment
will be much less-costly than existing
precision instrument landing systems.

Currently, Phoenix Goodyear Airport
does not have any instrument ap-
proach. While Phoenix Goodyear Air-
port enjoys an unusually high per-
centage of VFR weather (over 99 per-
cent), the addition of a straight-in in-
strument approach would be to serve
corporate aircraft users, as well as
flight training. The airport should be
planned for a straight-in instrument
approach as long as it does not conflict
with Luke Air Force Base operations.

Visual glide slope indicators provide
visual descent guidance information
during approach. There are two forms
of these aids that have been regularly
installed by the FAA at airports. They
include precision approach path indi-

cators (PAPI) and visual approach
path indicators (VASI). Phoenix
Goodyear  Airport is  currently

equipped with PAPI-2 for both ap-
proaches. PAPI-4 should be planned
for the existing runway and any future
parallel runway.

Two types of automated weather ob-
serving systems are currently de-
ployed at airports around the country.
ASOS (Automated Surface Observing
System) and AWOS (Automated
Weather Observing System) both
measure and process surface weather
observations 24 hours a day, with re-
porting varying from one minute to
hourly. The systems provide near



real-time measurements of atmos-
pheric conditions.

ASOS is typically commissioned by the
National Weather Service or the De-
partment of Defense. AWOS is often
commissioned by the Federal Aviation
Administration for airports that meet
criteria of either 8,250 annual itiner-
ant operations or 75,500 annual local
operations. Phoenix Goodyear Airport
currently has a Limited Aviation
Weather Reporting Station (LAWRS).
It should be a short-term planning
goal to install an AWOS at Phoenix
Goodyear Airport, to improve weather
reporting and to advance safety for pi-
lots operating at Goodyear.

Phoenix Goodyear Airport is presently
served by an airport traffic control
tower (ATCT) operated under an FAA
contract, from 6 a.m. to 9 p.m. Hours
of operation may increase in the long
term as operations increase.

AIRFIELD LIGHTING,
MARKING AND SIGNAGE

Runway identification lighting pro-
vides the pilot with a rapid and posi-
tive identification of the runway end.
The most basic system involves run-
way end identifier lights (REILSs).
Both runway ends currently have
REILs installed. REILs should be
planned for any future parallel run-
way.

The medium intensity runway edge
lighting (MIRL) currently available
along Runway 3-21 will be adequate
for the planning period. Similar light-
ing should be planned for any future
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parallel runway. The taxiway system
Is lighted with medium intensity taxi-
way lighting (MITL) which will be
adequate for the planning period.
MITL should be planned for all future
taxiways as well.

Lighted airfield signage on the pri-
mary runway currently meets FAR
Part 139 standards. This will need to
be extended to any new airfield pave-
ments as well.

Precision runway marking should be
maintained on Runway 3-21. A future
parallel runway should be planned for
non-precision markings. Basic taxi-
way marking will continue to be ade-
guate and should be applied to all new
taxiways as well.

The airport also has a lighted wind
cone and segmented circle which pro-
vide pilots with information about
wind conditions and the airport traffic
pattern. In addition, an airport bea-
con assists in identifying the airport
from the air at night. Each of these
facilities should be maintained in the
future.

GENERAL AVIATION
FACILITIES

General aviation facilities are those
necessary for handling general avia-
tion aircraft, passengers, and cargo
while on the ground. This section is
devoted to identifying future GA facil-
ity needs during the planning period
for the following types of facilities
normally associated with general avia-
tion terminal areas:



e Hangars

e Aircraft Parking Apron

e General Aviation Terminal
Services

HANGARS

The demand for hangar facilities typi-
cally depends on the number and type
of aircraft expected to be based at the
airport. Hangar facilities are gener-
ally classified as shade hangars or T-
hangars, and conventional hangars.
Conventional hangars can include in-
dividual hangars or multi-aircraft
hangars. These different types of
hangars offer varying levels of privacy,
security, and protection from the ele-
ments.

Demand for hangars varies with the
number of aircraft based at the air-
port. Another important factor is the
type of based aircraft. Smaller single-
engine aircraft usually prefer shade or
T-hangars, while larger business jets
will prefer conventional hangars.
Rental costs will also be a factor in the
choice.

The airport has 12 T-hangar storage
facilities, providing 147 storage units.
T-hangar space available at the air-
port totals approximately 187,100
square feet for aircraft storage. The
airport also has 59 shade hangar stor-
age positions, encompassing 115,200
square feet of storage space. Pres-
ently, the only hangars not fully occu-
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pied are the ATCA shade hangars.
Analysis of future T-hangar and shade
hangar requirements, as depicted on
Table 33, indicates that additional T-
hangar and/or shade hangar positions
may be needed within the long term
planning horizon.

There is currently no conventional
general aviation hangar storage space
at the airport. Typical users of these
facilities include medium and large
aircraft. Conventional hangar space
will need to be planned to accommo-
date the business jets forecast to base
at GYR.

Requirements for maintenance and
shop (FBO) hangar area were esti-
mated at 10 percent of the total T-
hangar and conventional hangar area.
It should be noted that FBO hangars
are cross-utilized for storage and air-
craft maintenance. They are also
sometimes used to store transient air-
craft overnight. AeroTurbine’s service
hangar facilities were not included be-
cause they are not used for general
aviation purposes.

Table 3J compares the existing han-
gar space to the future hangar re-
guirements. It is evident from the ta-
ble that there is a need for additional
enclosed hangar storage space through
the planning period. The analysis also
indicates a potential need for addi-
tional service hangar space through
the planning period.



TABLE 3J
Hangar Storage Requirements
Phoenix Goodyear Airport

Short Intermediate | Long Term
Existing Term (£ 5) Term (£ 10) (£ 20)

Hangar Positions
Shade/T-Hangars 206 276 344 514
Conventional 0 26 41 77
Total Aircraft to be Hangared 197 302 385 591
Hangar Area Requirements
T-Hangars (s.f.) 302,300 387,000 472,000 684,000
Conventional (s.f.) 0 68,000 107,000 200,000
Service Hangar Area (s.f.) 57,300 46,000 58,000 88,000
Total Hangar Area (s.f.) 359,600 501,000 637,000 972,000

AIRCRAFT PARKING APRON

Parking apron should be provided for
at least the number of locally-based
aircraft that are not stored in hangars,
as well as transient aircraft. The air-
port provides approximately 38,000
square yards of total apron parking
adjacent the airport terminal and the
ATCA facilities. The apron areas ad-
jacent the AeroTurbine facilities are
privately used by AeroTurbine; there-
fore, they were not included. The
number of local tie-downs and ramp
space for the planning period is pre-
sented in Table 3K.

FAA Advisory Circular 150/5300-13
suggests a methodology by which
transient apron requirements can be
determined from knowledge of busy-
day operations. At Phoenix Goodyear
Airport, the number of transient
spaces required was determined to be
approximately 20 percent of busy-day
itinerant operations.

A planning criterion of 700 square
yards per aircraft was applied to the
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number of transient spaces to deter-
mine future transient apron require-
ments for single- and multi-engine
aircraft. A planning criterion of 360
square yards per based aircraft was
applied to the number of local posi-
tions.

Local ramp and transient parking
spaces will need to be expanded to ac-
commodate the projected demand.

GENERAL AVIATION
TERMINAL SERVICES

The general aviation facilities are of-
ten the first impression of the commu-
nity that corporate officials or vaca-
tioners will encounter. General avia-
tion terminal facilities at an airport
provide space for passenger waiting,
pilots’ lounge and flight planning, con-
cessions, management, storage, and
various other needs. This can be ac-
commodated in a single facility or
spread throughout several fixed base
operators.



TABLE 3K
Aircraft Parking Apron Requirements
Phoenix Goodyear Airport

Existing

Short
Term (£ 5)

Intermediate
Term (£ 10)

Long
Term (£ 20)

Non-hangared Based Aircraft 9 15 19 28
Busy Day Itinerant Operations 260 461 593 860
Local Ramp Positions N/A 15 19 28
Transient Ramp Positions N/A 92 119 172
Total Ramp Positions 54 107 138 200
Apron Area (s.y.) 38,000 70,000 90,000 130,000
The methodology used in estimating general aviation terminal facilities.

general aviation terminal facility
needs was based upon the number of
airport users expected to utilize gen-
eral aviation facilities during the de-
sign hour, as well as FAA guidelines.

Space requirements for terminal fa-
cilities were based on providing 90
square feet per design hour itinerant
passenger. Space within the offices of
each fixed base operator is used for

Table 3L outlines the general space
requirements for general aviation ter-
minal services at Phoenix Goodyear
Airport through the long term plan-
ning horizon. As shown in the table,
the present general aviation terminal
facilities almost meet the existing de-
mand of the airport; however, more
square footage will need to be added
throughout the planning periods.

TABLE 3L
GA Terminal Services Requirements
Phoenix Goodyear Airport

Available

Itinerant Operations
Annual 63,407 104,000 138,100 203,400
Design Hour 32 46 55 77
Pax/OP 1.9 1.9 1.9 1.9
Des. HR Pax 61 87 105 146
Terminal Space (s.f.) 5,500 7,800 9,400 13,100

Current
Need

Short
Term (= 5)

Intermediate
Term (+ 10)

Long
Term (= 20)

AIRPORT ACCESS

The airport has a single public access
point located on the east side. The en-
trance road intersects with Litchfield
Road. Using trip generation models
from the Institute of Transportation
Engineers (ITE) Trip Generation Re-
port, GYR is estimated to currently
generate 900 daily vehicle trips based
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upon peak month operations and
based aircraft. This will grow to 2,900
daily vehicle trips by the long term
planning horizon. In addition, traffic
from the AeroTurbine facility on the
airport is estimated to generate 2,100
daily vehicle trips based upon the
number of employees and the size of
its facilities. This equates to an aver-




age of 3,000 average daily vehicle trips
during the peak month. This would
grow to 5,000 daily trips by the long
term planning horizon, assuming no
significant change in the AeroTurbine
operation.

The City of Goodyear has a one-mile
grid system common in the west Val-
ley. South Litchfield Road is classified
as a major arterial and runs north-
south by the airport. Immediately
north of the airport is Yuma Road,
which has been classified as a scenic
arterial. The intersection of Litchfield
and Yuma handles average daily traf-
fic (ADT) of 24,663. To the south,
Litchfield Road intersects with County
Route (MC) 85 (West Main Street),
which is also as a major arterial. The
Maricopa Association of Governments
(MAG) classifies MC-85 as a Road of
Regional Significance (RRS) in its Re-
gional Transportation Plan (RTP).

The City’'s comprehensive plan indi-
cates that while traffic is increasing,
all three roads are still at an accept-
able Level of Service (LOS). All three
roads are planned to be part of the
roadway system serving the new City
Center. Both Litchfield Road and MC-
85 are classified as proposed City Cen-
ter arterials in the future, continuing
to be designed to carry traffic associ-
ated with the area as a business and
employment center.

The area to the immediate north of the
airport is identified in the City of
Goodyear General Plan and the Bul-
lard Business Corridor Plan as one of
the primary short term employment
centers in the City. A northern air-
port entrance is recommended in both
plans. The planned construction of
the 1-10 and Bullard Avenue inter-
change will likely generate significant
vehicular traffic to and beyond the
northern airport area. The planned
City Center retail/residential devel-
opment could also create a tie-in with
a new northern airport entrance.
Thus a second entrance to the airport
from the north is considered critical
for future development of the airport if
appropriate landside facilities are lo-
cated in this area. Finally, a second
airport entrance will serve to relieve
congestion at the only current airport
entrance off Litchfield Road.

GENERAL AVIATION PARKING

Vehicle parking requirements for gen-
eral aviation were also examined.
Space determinations were based on
an evaluation of the existing airport
use, as well as industry standards.
General aviation spaces were calcu-
lated by multiplying design hour itin-
erant passengers by the industry
standard of 1.8. Auto parking re-
quirements are summarized in Table
3M.

TABLE 3M
Automobile Parking Requirements
Phoenix Goodyear Airport

Future Requirements

Short Intermediate Long
Term (= 5) Term (= 10) Term (z 20)
Design Hour Passengers 99 127 181
Total Vehicle Spaces 32 178 229 326

3-22




The airport currently has 32 parking
spaces in its public parking lot. The
analysis indicates that the available
parking is vastly undersized. This
may not be as apparent because most
based aircraft users park their vehi-
cles in their T-hangars. The projected
parking spaces are based upon no ve-
hicles parked in hangars.

SUPPORT FACILITIES

Various facilities that do not logically
fall within classifications of airfield,
terminal building, or general aviation
requirements, have been identified for
these remaining facilities:

AIRPORT RESCUE
AND FIREFIGHTING

The requirements for Aircraft Rescue
and Firefighting (ARFF) equipment at
an airport are determined by whether
it is certified as an FAR Part 139 air-
port. Phoenix Goodyear is not a Part
139 airport; therefore, there is no re-
quirement for ARFF facilities. The
operations by large commercial air-
craft, however, suggest that an on-site
facility may need to be considered in
the future.

FUEL STORAGE

The City of Phoenix and ATCA own
and operate fuel facilities. The City of
Phoenix facility is equipped with two
20,000-gallon tanks: one holds 100LL
Avgas; the other holds Jet A fuel. An
additional 20,000-gallon Jet A tank
will be added in October 2005. The
ATCA fuel facility consists of four
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10,000-gallon tanks,
100LL Avgas.

each holding

Fuel storage is typically based upon
maintaining a one month supply of
fuel during an average month; how-
ever, more frequent deliveries can re-
duce the fuel storage capacity re-
guirement. Over the past year, Avgas
fuel sales have averaged 4.0 gallons
per operation. This ratio was utilized
to project future Avgas sales. Table
3N presents future Avgas storage re-
guirements for the airport based upon
a two-week supply during the peak
month.

Jet A fuel consumption at GYR cur-
rently averages 280 gallons per opera-
tion. This high ratio is generated by
the large commercial aircraft serviced
and stored at the airport. As business
jet operations increase, this ratio can
be expected to decline. Turbine opera-
tions currently comprise two percent
of total operations. Turbine opera-
tions will reach 20,800 operations an-
nually in the long term. Table 3N
presents the Jet A fuel storage re-
guirements.

The available Jet A fuel storage will
drop below the two-week demand in
the short term planning horizon. Av-
gas storage should be adequate until
at least the long term planning hori-
zon.

SUMMARY

The intent of this chapter has been to
outline the facilities required to meet
“unconstrained” aviation demands
projected for Phoenix Goodyear Air-
port through the long term planning



horizon. A summary of the airfield,
airline terminal, and general aviation
facility requirements are presented on
Exhibits 3E and 3F.

Following the “unconstrained” facility
requirements determination, the next
step is to develop a direction for devel-
opment to best meet these projected
needs. The remainder of the Master
Plan will be devoted to outlining this
direction, its schedule, and its costs.

TABLE 3N
Fuel Storage Requirements
Phoenix Goodyear Airport

Available

Current

Need

Intermediate
Term (x 10)

Short
Term (= 5)

Long
Term (x 20)

Design Day Operations 423 674 890 1,335
Two-week Operations 5,922 9,436 12,460 18,690
Two-week Fuel Storage
Requirements
Avgas (gal.) 24,000 38,000 50,000 75,000
Jet A (gal.) 28,000 58,000 107,000 197,000
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== PHOENIX GOODYEAR AIRPORT

Exhibit 3E

"UNCONSTRAINED" AIRFIELD REQUIREMENTS
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AIRCRAFT STORAGE HANGAR REQUIREMENTS .

Aircraft to be Hangared
T-Hangars / Shade Hangars
Conventional Hangar Positions

EXISTING ‘

SHORT TERM
NEED

INTERMEDIATE
NEED

T-Hangar Area (s.f.)
Conventional Hangar Storage Area
Service Hangar Area

EXISTING ‘

302,300
0
57,300
359,600

SHORT TERM
NEED

387,000
68,000

46,000
501,000

INTERMEDIATE
NEED

472,000
107,000

58,000
637,000

LONG TERM
NEED

s ——r.—*_'

LONG TERM
NEED

684,000
200,000

88,000
972,000

Transient Ramp Positions
Local Ramp Positions
Total Ramp Positions
Total Apron Area (s.y.)

EXISTING

SHORT TERM
NEED

INTERMEDIATE
NEED

LONG TERM
NEED

172
28

200
130,000

EXISTING

SHORT TERM
NEED

INTERMEDIATE
NEED

LONG TERM
NEED

Av Gas (gallons) 60,000 30,000 50,000 75,000
Jet A (gallons) 40,000 58,000 107,000 197,000

TERMINAL"‘SPACE ANDVEHICLE PARKING

General Aviation Parking (spaces)
Terminal Space (s.f.) 5Y 500 7, 800 9, 400 13, 100

-Hh

= .?'- = -__r" =

"'-h

EXISTING

SHORT TERM
NEED

INTERMEDIATE
NEED

-

LONG TERM
NEED

Exhibit 3F

"UNCONSTRAINED" GENERAL AVIATION

AND SUPPORT FACILITY REQUIREMENTS



