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Chapter Three

To properly plan for the future of
Cottonwood Municipal Airport, it is
necessary to translate forecasted
aviation use into the specific types and
quantities of facilities that can
adequately serve this identified
demand.  This chapter uses the results
of the forecasting conducted in
Chapter Two and establishes
planning criteria to determine the
airfield (i.e., runways, taxiways,
navigational aids, marking and
lighting) and landside (i.e., hangars,
terminal building, aircraft parking
apron, fueling, automobile parking and
access) facility requirements.

The objective of this effort is to identify,
in general terms, the adequacy of the
existing airport facilities and outline
what and when new facilities may be
needed to accommodate forecasted
demands.  Having established  these
requirements, alternatives for providing
the necessary facilities will be 

evaluated in Chapter Four to
determine the most cost-effective and
efficient means for implementation.

Acknowledging that the need to
develop facilities is determined by
demand, rather than a point in time,
the requirements for new facilities have
been expressed for the short,
intermediate, and long term planning
horizons, which roughly correlate to
five-year, ten-year, and twenty-year
time frames.  Table 3A summarizes
the activity levels that define the
planning horizons used in the
remainder of this master plan.  Future
facility needs will be related to these
activity levels, rather than a specific
year.
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TABLE 3A
Planning Horizon Activity Levels
Cottonwood Municipal Airport

Short Term
Planning Horizon

Intermediate Term
Planning Horizon

Long Term
Planning Horizon

Based Aircraft 45 56 70

Annual Operations 23,000 29,000 36,500

AIRFIELD REQUIREMENTS

Airfield requirements include the need
for those facilities related to the arrival
and departure of aircraft.  These
facilities comprise the following items:

C Runways
C Taxiways
C Navigational Aids
C Airfield Marking and Lighting

The following sections describe the
scope of facilities that would be
necessary to accommodate the airport’s
forecasted role throughout the planning
period.

AIRFIELD DESIGN STANDARDS

The selection of the appropriate FAA
design standards for the development of
the airfield facilities is based primarily
upon the characteristics of the aircraft
that are expected to use the airport. The
most critical characteristics are the
approach speed and wingspan of the
critical design aircraft anticipated to
use the airport now and in the future.
The critical design aircraft is defined as
the most demanding category of aircraft
that conducts 500 or more operations
per year. Planning for future aircraft
use is of particular importance since

design standards are used to plan
separation distances between facilities.
Appropriately locating these airfield
facilities now, reduces/eliminates the
need to relocate them in the future,
which would be an expensive endeavor.

The FAA has established criteria for use
in the sizing and design of airfield
facilities. These standards include
criteria which relate to aircraft size and
performance. 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 landing configuration at
the aircraft’s maximum certificated
weight. The five approach categories
used in airport planning are as follows:

Category A: Speeds of less than 91
knots,

Category B: Speeds of 91 knots or
more, but less than 121 knots,

Category C: Speeds of 121 knots or
more, but less than 141 knots,

Category D: Speeds of 141 knots or
more, but less than 166 knots, and

Category E: Speeds of 166 knots or
more.
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The second basic design criterion
relates to aircraft size. The Airplane
Design Group (ADG) is based upon
wingspan. The six groups are as follows:

Group I: Up to but not including 49
feet,

Group II: 49 feet up to but not
including 79 feet,

Group III: 79 feet up to but not
including 118 feet,

Group IV: 118 feet up to but not
including 171 feet.

Group V: 171 feet up to but not
including 214 feet, and

Group VI: 214 feet or greater.

Together, approach category and ADG
identify a coding system whereby
airport design criteria are related to the
operational and physical characteristics
of the aircraft intended to operate at the
airport.  This code, the Airport
Reference Code (ARC), has two
components: the first, depicted by a
letter, is the aircraft approach category;
the second is the airplane design group.
Generally, aircraft approach speed
applies to runways and runway-related
facilities, while airplane wingspan
primarily relates to separation criteria
involving taxiways and taxilanes.
Exhibit 3A provides a depiction of
typical aircraft and their associated
Airport Reference Codes.  In order to
determine facility requirements, the
ARC of the airport should first be
determined, then appropriate airport
design criteria can be applied.

The FAA advises designing airfield
elements to meet the requirements of
the airport’s most demanding or critical
aircraft.  This is the aircraft or group of
aircraft expected to perform 500 or more
operations per year.

Currently, Cottonwood Municipal
Airport’s ARC is B-I, as single engine,
piston-type aircraft comprise the
majority of aircraft utilizing the
Airport.  ARC B-I does include
turboprops such as the Cessna 421 and
the Beech King Air F90 and B100.  Also
within ARC B-I are the Cessna Citation
I, CitationJet (CJ), Falcon 10, and
Mitsubishi (MU30) business jets.

Based on the based aircraft fleet mix
forecast conducted in Chapter Two,
however, the Airport will most likely
have an ARC B-II classification by the
end of the  planning horizon.  ARC B-II
aircraft weighing 12,500 pounds or
more would be the most demanding
type of aircraft operating at Cottonwood
Municipal Airport.  The ARC B-II
classification includes the twin
turboprops Beech King Air (C90, 200,
and 300 series) and Cessna 441
Conquest.  Business jets in B-II include
the Cessna Citation (II, III, and V
series) and the Dassault Falcon series of
aircraft.  These aircraft already use the
airport on an infrequent basis.

The Airport’s future airside and
landside facilities’ requirements, as
outlined in the following sections, are
based on FAA ARC B-II design criteria.



Beech Baron 55
Beech Bonanza
Cessna 150
Cessna 172
Piper Archer
Piper Seneca

A-I

Lear 25, 35, 55
Israeli Westwind
HS 125

C-I, D-I

Beech Baron 58
Beech King Air 100
Cessna 402
Cessna 421
Piper Navajo
Piper Cheyenne
Swearingen Metroliner
Cessna Citation IB-I

Gulfstream II, III, IV
Canadair 600
Canadair Regional Jet
Lockheed JetStar
Super King Air 350

C-II, D-II

Super King Air 200
Cessna 441
DHC Twin Otter

B 727-200
B 737-200
B 737-300, 400, 500
DC-9
Fokker 70, 100
MD-80
A320

C-III, D-III

Super King Air 300
Beech 1900
Jetstream 31
Falcon 10, 20, 50
Falcon 200, 900
Citation II, III, IV, V
Saab 340
Embraer 120

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

C-IV, D-IV

DHC Dash 7
DHC Dash 8
DC-3
Convair 580
Fairchild F-27
ATR 72
ATP

A-III, B-III

B-747 Series
B-777

D-V

less than 12,500 lbs.

B-II
less than 12,500 lbs.

B-I, II
over 12,500 lbs.

Exhibit 3A

00
M

P
15

-3
A

-1
1/

28
/0

1
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RUNWAYS

The adequacy of the existing runway
system at Cottonwood Municipal
Airport has been analyzed from a
number of perspectives, including
airfield capacity, runway orientation,
runway length, and pavement strength.
From this information, requirements for
runway improvements were determined
for the airport.

Airfield Capacity

A demand/capacity analysis measures
the capacity of the airfield facilities (i.e.,
runways and taxiways) in order to
identify a plan for additional
development needs. The capacity of the
airfield is affected by several factors
including airfield layout, meteorological
conditions, aircraft mix, runway use,
aircraft arrivals, aircraft touch-and-go
activity, and exit taxiway locations. An
airport’s airfield capacity is expressed
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 with limited
levels of delay.

In accordance with FAA guidelines
specified in FAA Advisory Circular
150/5060-5, Airport Capacity and Delay,
the annual service volume of a single
runway configuration comparable to
Cottonwood Municipal Airport normally
exceeds 230,000 operations.  As the
forecasts for the Airport indicate that
activity through the planning horizon
will remain well below 230,000 annual
operations,  the  capacity  of the existing

airfield (runway) system will not be
reached and the existing single runway
configuration can meet operational
demands.  The facility requirements
analysis will focus, therefore, on
developing those facilities which will
improve safety and service concerns,
rather than demand/capacity needs.

Runway Orientation

Wind conditions are the principal factor
in determining runway orientation.
When prevailing winds are consistently
from one direction, runways are
generally oriented in that direction.  In
most areas, however, consistency of
wind direction is not found. In these
circumstances, a multiple runway
configuration may be required. The
FAA has established guidelines
recommending that an airport’s runway
system should provide 95 percent
usability of the airfield. This 95 percent
wind coverage is based upon the
crosswind not exceeding 10.5 knots (12
mph) for ARC’s A-I and B-I; 13 knots
(15 mph) for ARC’s A-II and B-II; and
16 knots (18 mph) for ARC’s C-I
through D-II.

Cottonwood Municipal Airport’s single
runway, Runway 14-32, is oriented in a
northwest-southeast direction.  As
shown on Exhibit 1F, in Chapter One,
Runway 14-32 provides 91.68 percent
wind coverage in the 10.5 knot (12 mph)
range and 96.38 percent coverage for
the 13 knot (15 mph) category.  This
does not comply with the FAA
recommendations, indicating that a
crosswind runway should be considered.
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Currently, wind data particular to
Cottonwood Municipal Airport is
unavailable.  For analysis purposes,
wind information was obtained from
Prescott’s Ernest A. Love Field  (located
approximately 20 nautical miles west of
Cottonwood Municipal Airport) and is
for the thirty-year period from 1948 to
1978.  Due to these time and distance
factors, the information used to
construct this wind rose may not reflect
existing wind conditions at the Airport.
Consequently, it is recommended that a
one-year wind study be conducted to
more accurately analyze ambient wind
conditions at the Airport.  Any future
consideration of the need for a
crosswind runway should be delayed
until such data is collected and
analyzed.

Interviews with the City, FBO staff,
and airport users have indicated there
is no current demand for a crosswind
runway at the Airport.

Runway Length

The determination of runway length
requirements for an airport is based
upon five primary factors: airport
elevation, mean maximum temperature
of the hottest month, runway gradient
(elevation differences between each
runway end), critical aircraft type
expected to use the airport, and stage
length of the longest nonstop trip
destinations.  Aircraft performance
declines as elevation, temperature, and
runway gradient factors increase.

As noted in Chapter One, Cottonwood’s
average maximum daily temperature of
the hottest month (July) is 98.4 degrees
(F).  The elevation of Cottonwood

Municipal Airport is 3,550 feet MSL
(above mean sea level), and the runway
gradient for Runway 14-32 is 0.97
percent, a difference in elevation of 41
feet between each runway end.

Table 3B summarizes the runway
length requirements for various
categories of aircraft.  These runway
lengths were derived from the FAA
Airport Design computer program
(Version 4.2D). Currently, Runway 14-
32's length of 4,250 feet can
accommodate 75 percent of small
aircraft with less than 10 seats.  For the
majority of aircraft presently using the
Airport, this existing runway length is
adequate.  In order to accommodate
ARC B-II business and corporate type
aircraft, future planning should
consider extending the runway to the
recommended 5,000-foot length shown
in the table for 95 percent of small
aircraft.  Chapter Four, Development
Alternatives, further examines the
possibility of extending Runway 14-32.

Runway Width

The existing Runway 14-32 width of 75
feet meets FAA design standards for
ADG II aircraft.  This width is adequate
given the forecast level of aviation
activity for Cottonwood Municipal
Airport.

Runway Strength

Runway 14-32 has a published
pavement strength rating of 4,000
pounds single wheel loading (SWL).  In
light of current airport usage, this
published rating is insufficient.  As
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noted in Chapter One, however, the
previous (1993) Master Plan stated that
a 1992 pavement strength analysis
reported a runway strength rating of
30,000 pounds DWL.  To correct the
runway’s published pavement strength
rating, the City must submit the
pavement analysis report, along with a
copy of the Airport’s FAA 5010 form
(highlighting the revision), to the FAA’s
Western      Pacific     Region     Airports

Division Office in Los Angeles,
California.  FAA publications should
reflect this change within six to 12
months of submittal, as the FAA
updates their 5010 database
approximately twice annually. The
30,000 pounds DWL pavement strength
rating for Runway 14-32 is more than
adequate for the larger ARC B-II
corporate type aircraft projected to use
this runway in the future.

TABLE 3B
Runway Length Requirements
Cottonwood Municipal Airport

AIRPORT AND RUNWAY DATA

Airport elevation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,550 feet
Mean daily maximum temperature of the hottest month . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98.4° F
Maximum difference in runway centerline elevation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 feet

RUNWAY LENGTHS RECOMMENDED FOR AIRPORT DESIGN

Small airplanes with approach speeds of less than 30 knots . . . . . . . . . . . . . . . . . . . . . . . . . . 410 feet
Small airplanes with approach speeds of less than 50 knots . . . . . . . . . . . . . . . . . . . . . . . . 1,080 feet
Small airplanes with less than 10 passenger seats

75 percent of these small planes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,000 feet
95 percent of these small planes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,000 feet

    100 percent of these small planes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,400 feet
Small airplanes with 10 or more passenger seats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,400 feet
Large airplanes of 60,000 pounds or less

75 percent of these planes at 60 percent useful load . . . . . . . . . . . . . . . . . . . . . . . . 6,600 feet
    100 percent of these planes at 60 percent useful load . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,000 feet

Source: FAA Airport Design computer program Version 4.2A.

TAXIWAYS

Taxiways are primarily constructed to
facilitate aircraft movements to and
from the runway system.  Parallel
taxiways, in particular, serve to
enhance airfield capacity and are
extremely essential to aircraft
movement about an airfield.  Some
taxiways    are    necessary    simply    to

provide access between the aprons and
runways, whereas other taxiways
become necessary as activity increases
at an airport, in order to provide safe
and efficient use of the airfield.  Three
crucial elements involved in taxiway
design are: taxiway width, separation
distance between runways and parallel
taxiways, and pavement strength
rating.
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FAA Airport Design standards for
taxiway width and separation distances
between runways and parallel taxiways
are based primarily on the Airplane
Design Group (ADG).  Design Group II
has been designated for future airfield
design.  ADG II design standards
stipulate a taxiway width of 35 feet and
runway/parallel taxiway separation
distance of 240 feet.  All existing
taxiways at Cottonwood Municipal
Airport are 40 feet in width, exceeding
FAA design standards.  The existing
runway/parallel taxiway separation
distance of approximately 150 feet,
however, will not meet B-II design
standards.  Future planning, therefore,
should consider relocating parallel
Taxiway A to the FAA recommended
separation distance of 240 feet.  The
alternatives analysis will examine the
various options available to meet FAA
design criteria for runway/parallel
taxiway separation distance.

It is further recommended that holding
aprons be provided at or near each
runway end. These aprons provide
aircraft with an area to conduct final
checks prior to takeoff. Aircraft which
are unable to takeoff due to a
malfunction can be bypassed here by
other aircraft ready for takeoff.
Typically, holding aprons are designed
large enough to accommodate from two
to four aircraft, which is dependent on
the average size of aircraft utilizing the
runway in question. Ultimately, all
taxiways and holding aprons should be
designed to meet any future runway
pavement strength improvements.

Additional future taxiway improve-
ments to consider include marking,
signage and lighting.  These items

enhance both the safety and efficient
movement of aircraft to and from the
runway system. Future planning
requirements regarding these items are
addressed in the section dealing with
runway/taxiway marking and lighting
which follows later in this chapter.

NAVIGATIONAL AIDS

Electronic navigational aids are used by
aircraft during an approach to an
airport.  Instrument approach
procedures are a series of maneuvers
designed by the FAA which utilize
navigational aids to assist pilots in
locating and landing at an airport and
are especially helpful during inclement
weather conditions.  Additionally, pilots
often use instrument approaches during
good visibility conditions. Presently,
there are no instrument approaches
available at Cottonwood Municipal
Airport.  Having no instrument
approaches means that the airport is
effectively closed during poor weather
situations when visual flight can no
longer be attempted.  The closest public
use airports providing instrument
approach capability are Prescott’s
Ernest A. Love Field (20 nautical miles
west) and Flagstaff Pulliam Airport (31
nautical miles northeast).

Throughout the United States, the
increased use of general aviation
aircraft for business and corporate
aircraft has magnified the need for
instrument approaches at non-
commercial airports.  In order to
support this growing segment of general
aviation, as well as provide convenient
local air access to Cottonwood and other
surrounding communities, it is vital
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that Cottonwood Municipal Airport is
accessible in all weather conditions and
that weather-related down time
(currently estimated at less than 1
percent) at the Airport be eliminated to
the greatest extent possible.  The
advent of Global Positioning System
(GPS) technology will ultimately
provide the capability of establishing
instrument approaches at the Airport.
As discussed in Chapter One, the FAA
is proceeding with a program to
transition from existing, ground-based
navigational aids to a satellite-based
navigation system utilizing GPS
technology.

Currently, GPS is certified for enroute
guidance and for use with instrument
approach procedures. The initial GPS
approaches being developed by the FAA
provide only course guidance inform-
ation.  In the near future, it is expected
that GPS will also be certified for use in
providing descent information for an
instrument approach. For now, this
capability is only available using an
Instrument Landing System (ILS).
Presently, there are three categories of
GPS approaches, each based upon the
desired visibility minimum of the
approach.  The three categories of GPS
approaches are: one-half mile, three-
quarter mile, and one mile.  To be
eligible for a GPS approach, the airport
landing surfaces must meet specific
standards as outlined in Appendix 16 of
the FAA Airport Design Circular.  The
specific airport landing surface
requirements which must be met in
order to establish a GPS approach and
a comparison of these standards to
existing airport facilities is summarized
in Table 3C.

Table 3C reveals that Runway 14-32
currently meets or exceeds the
requirements to support a one-mile-
visibility minimum GPS approach.

The Navigational Aids and Aviation
Special Services Study, released in
March 1999 by the Aeronautics Division
of ADOT, recommends and supports the
establishment of a one and one-half
mile GPS approach with 1,310-foot
minimum descent altitude (MDA) to
Runway 32 at Cottonwood Municipal
Airport.  Future facility planning at the
Airport, therefore, will proceed under
the assumption that the proposed GPS
approach will be approved and
implemented within the short term
planning horizon.

While the ADOT-recommended GPS
approach to Runway 32 would be
implemented within the short term
planning period, long term planning
should consider a GPS approach to
Runway 14 as well.  In its report, ADOT
notes that a one and one-half mile,
1,570-foot MDA, GPS approach to
Runway 14 is feasible.  Establishment
of these GPS approaches at Cottonwood
Municipal Airport can be accomplished
at little or no cost to the Airport.

AIRFIELD LIGHTING,
PAVEMENT MARKINGS
AND WIND INDICATORS

Airfield lighting and pavement
markings assist pilots in locating an
airport at night and in poor weather
conditions, as well as facilitate aircraft
movement  on the ground.   The current
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and future requirements for each of
these     components     at     Cottonwood

Municipal Airport are summarized
below.

TABLE 3C
GPS Instrument Approach Requirements

Requirement
One-Half Mile

Visibility

3/4-Mile
Visibility

Greater Than
300-Foot Cloud

Ceiling

One-Mile
Visibility

Greater Than
400-Foot Cloud

Ceiling
Runway 14-32

Existing

Minimum
Runway Length 4,200 Feet 3,500 Feet 2,400 Feet 4,250 Feet

Runway
Markings Precision Nonprecision Visual Visual

Runway
Edge Lighting Medium

Intensity
Medium Intensity Low Intensity Medium

Intensity 

Approach
Lighting MALSR

ODALS
Recommended Not Required None

Primary Surface 500 feet
clearance

on each side of
runway

500 feet
clearance

on each side of
runway

250 feet
clearance

 on each side of
runway

250 feet
clearance

on each side of
runways

Source: Appendix 16, FAA AC 150/5300-13, Airport Design, Change 6
Notes:  MALSR - Medium Intensity Approach Lighting System with Runway Alignment

Lighting ODALS - Omni-directional Approach Lighting System

Identification Lighting:  The Airport
is equipped with a rotating beacon
which assists pilots in locating the
airport at night. As noted in Chapter
One, the tower-mounted beacon at
Cottonwood Municipal Airport is
located north of the FBO office, next to
the Airport entrance road.  This existing
beacon is adequate and should be
maintained in the future.

Visual Approach Lighting:  Visual
approach lighting systems are
configurations of lights which are
positioned symmetrically along the
extended runway centerline and extend

toward the approach.  Currently, there
are no approach lighting systems
located at Cottonwood Municipal
Airport.  An approach lighting system is
not required for the implementation of
the recommended GPS approaches to
Runway 14-32.  This condition is
adequate regarding the proposed airside
improvements presented in this report.

REILs, in conjunction with runway
threshold lights, are installed at each
end of Runway 14-32.  As discussed in
Chapter One, REILs provide positive
and rapid identification of the approach
end of the runway, and are typically
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used where approach lighting is
unavailable.  These existing systems
will serve to enhance the recommended
GPS approaches at the Airport and
should, therefore, be maintained in the
future.

Visual Approach Aids:  Visual glide
slope indicators (VGSI) are a system of
lights located at the side of the runway
and provide visual descent guidance
information to pilots during an
approach to the runway.  At
Cottonwood Municipal Airport, PAPI-2s
are provided near each end of Runway
14-32.  These light systems will also
enhance future GPS approaches at the
Airport and should be maintained for
the future.

Runway Lighting:  The purpose of
runway edge lighting at an airport is to
provide an outline of the runway, thus
enabling both nighttime and low
visibility operations.  Runway 14-32 is
equipped with medium intensity
runway lighting (MIRL).  These lighting
systems are sufficient and should be
maintained in the future.

Taxiway Lighting:  Taxiway lighting/
illumination at an airport increases the
safety and efficiency of aircraft ground
movement operations at night.
Currently, taxiway lighting is
unavailable at the Airport.  Medium
intensity taxiway lighting (MITL) is
recommended for both the existing and
any future taxiways at Cottonwood
Municipal Airport.

Runway/Taxiway Pavement
Markings:  The basic (visual) markings
of Runway 14-32 denote runway
centerline, runway edge, and

designation number.  Chevron-shaped
markings also identify the runway
stopways located at each runway end.
Taxiway and apron taxilane markings
consist of centerline striping only.  The
existing runway markings are sufficient
for the future GPS approaches and
should be maintained through the
planning period.  Any future taxiways
at the Airport should be marked to
match existing markings at the Airport.

Weather Measurement Equipment:
An AWOS (Automated Weather
Observing System) is a computerized
system that automatically measures
one or more weather parameters,
analyzes the data, prepares a weather
observation that consists of the
parameter(s) measured, and broadcasts
the observation to the pilot using an
integral very high frequency (VHF)
radio or an existing navigational aid.
The AWOS is a modular system
utilizing a central processor which may
receive input from several sensors.
Basically, there are five standard
groups of sensors, however, an AWOS
may be certified with any combination
of sensors.  Dependent upon system
design, additional sensors may be
certified to any AWOS configuration.
At present, there are no weather
measurement facilities available at
Cottonwood Municipal Airport.  For a
more detailed description of the
standards of AWOS systems and the
types of weather sensors available,
please reference FAA Advisory Circular
(AC) 150-5220-16C, Automated Weather
Observing Systems For Non-federal
Applications, dated December 13, 1999.
Additionally, installation criteria are
available in FAA Order 6560.20B,
Siting Criteria For Automated Weather
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Observing Systems (AWOS), dated July
20, 1998.  An AWOS is recommended
for installation at the Airport.  The
proposed location is near the existing
segmented circle.

Wind Indicators: Currently, the
airport is equipped with a lighted wind
cone/segmented circle near midfield and
west of the runway.  Wind indicating
devices provide pilots with information
as to ground-level wind conditions,
while segmented circles indicate airport
traffic patterns.

Supplemental wind cones are also
located near each end of the runway.
These facilities are adequate and should
be maintained in the future.

CONCLUSIONS

A summary of the airfield facility
requirements for Cottonwood Municipal
Airport is presented in Exhibit 3B.
Runway 14-32's current 4,250-foot
length can accommodate 75 percent of
small aircraft with less than 10
passenger seats.  While this is adequate
for the bulk of general aviation aircraft
presently using the Airport, future
planning should examine the possibility
of extending the runway to a more
usable length of 5,010 feet.  This length
would accommodate up to 95 percent of
small aircraft with less than 10
passenger seats, thus, enabling the
Airport to serve a broader range of
business and corporate type aircraft.
Any extension to the south would
appear to be limited by existing
residential development located off
Runway 32, while to the north, Mingus
Avenue, along with the terrain, restricts

any Runway 14 extension. Alternatives
presented in Chapter Four will explore
the possibility of extending Runway 14-
32.

Also recommended is the establishment
of a one and one-half mile GPS
approach to Runway 32.  Long term
planning should consider the
implementation of a similar GPS
approach to Runway 14 as well.

Other proposed airside improvements
for the Airport include: relocating
Taxiway A to the FAA specified
runway/taxiway separation distance of
240 feet; the addition of taxiway aircraft
holding aprons near each runway end;
the addition of medium intensity
taxiway lighting (MITL) to all Airport
taxiways both existing and new; the
installation of an AWOS; and, the
designation of a helipad/helicopter
landing area for both local and
transient helicopters.

LANDSIDE REQUIREMENTS

Landside facilities are those necessary
for handling of aircraft and passengers
while on the ground.  These facilities
provide the essential interface between
the air and ground transportation
modes.  The capacities of the various
components of each area were examined
in relation to projected demand to
identify future landside facility needs.
These  components include:

• Aircraft Storage Hangars
• Aircraft Parking Apron
• General Aviation Terminal

Facilities
• Automobile Parking
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Exhibit 3B

RUNWAYS AND TAXIWAYSRUNWAYS AND TAXIWAYSRUNWAYS AND TAXIWAYS

NAVIGATIONAL AIDS ANDNAVIGATIONAL AIDS AND
INSTRUMENT APPROACHINSTRUMENT APPROACH
PROCEDURESPROCEDURES

NAVIGATIONAL AIDS AND
INSTRUMENT APPROACH
PROCEDURES

AIRFIELD LIGHTING AND MARKINGAIRFIELD LIGHTING AND MARKINGAIRFIELD LIGHTING AND MARKING

COTTONWOODCOTTONWOODCOTTONWOOD
MUNICIPAL AIRPORTMUNICIPAL AIRPORT

EXISTING INTERMEDIATE
(6-10 Years)

INTERMEDIATE
(6-10 Years)

SHORT TERM
(0-5 Years)

SHORT TERM
(0-5 Years)

INTERMEDIATE
(6-10 Years)

SHORT TERM
(0-5 Years)

LONG TERM
(11-20 Years)

EXISTING LONG TERM
(11-20 Years)

EXISTING LONG TERM
(11-20 Years)

Runway 14-32
4,250' x 75' • 12,500 lbs. SWL

Partial Length Parallel Taxiway A
4 Entrance/Exit Taxiways (B,C,D,E)

300' Stopways (each end)
ARC B-I Standards

Runway 14-32
4,250' x 75'

30,000 lbs. DWL

Helipad/Helicopter
Landing Area

Runway 14-32
5,000' x 75'

30,000 lbs. DWL
ARC B-II Standards

Rotating Beacon
Segmented Circle/Lighted Wind Cone

PAPI-2
REIL's
MIRL

Basic Runway Markings
Chevron Markings - Stopways

AWOS - Automated Weather Observation Station
GPS - Global Positioning System
MIRL - Medium Intensity Runway Lights

MITL - Medium Intensiy Taxiway Lights
PAPI - Precision Approach Path Indicator
REIL - Runway End Identifier Light

Same
Same

Same
Same
Same
MITL
Same
Same

Same
Same

Same
Same
Same
Same
Same
Same

Same
Same

Same
Same
Same
Same
Same
Same

None GPS Approach to
Runway 32

AWOS

AWOS GPS Approach to
Runway 14

AWOS

Runway 14-32
Holding Aprons (each end)

4,650' x 75'
30,000 lbs. DWL

Increase Runway/Taxiway
Separation to 240'

ARC B-II Standards
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• Access
• Fuel Storage
• Airport Support Facilities

AIRCRAFT STORAGE HANGARS

The space required for hangar facilities
is dependent upon the number and type
of aircraft expected to be based at the
airport.  Future planning utilizes
forecast aviation activity in the
determination of estimated future
hangar requirements.  Based upon the
analysis of existing Airport facilities,
the current level of storage demand and
aviation activity at the Airport,
percentages representing hangar
requirements for various types of
general aviation aircraft have been
calculated.  Future hangar develop-
ment, however, should be based on
actual demand, as well as financial
investment considerations.

Demand for hangar space at an airport
is dependent on such factors as local
climate, security, and owner preference.
Emerging trends in general aviation
aircraft are toward more sophisticated,
expensive aircraft.  In light of this
trend, many owners are turning to
hangar space, rather than outside
tiedowns.  Currently, at Cottonwood
Municipal Airport, 100 percent of the 12
T-Shade positions and 18 percent (12
positions) of the 68 available outside
tiedown positions are occupied.  In
contrast, all 10 city-owned T-Hangar
positions and the six (6) Cottonwood
Hangar Association T-Hangar positions
are occupied.  Additionally, the Airport’s
three (3) conventional hangars are also
occupied.  As noted in Chapter One, one
of these hangars houses Cottonwood Air

Service’s aircraft maintenance facilities,
while private individuals occupy the
other two (2) hangars which are located
on ground leases from the City.  The
demand for enclosed, secure aircraft
storage facilities at the Airport is
further illustrated by the 20 individuals
currently listed on the City’s hangar
waiting list.

In the future, aircraft storage
requirements at the Airport will
continue to be met by a combination of
hangar types, which is dependent, in
large part, upon aircraft owner demand
and preferences.  Future hangar
requirements for Cottonwood Municipal
Airport are summarized in Table 3D.
It is assumed that 80 percent of single-
engine aircraft, 90 percent of multi-
engine aircraft and 100 percent of
turbine and rotocraft  will desire hangar
space in the future.  A planning
standard of 1,200 square feet for single-
engine aircraft and 2,500 square feet for
multi-engine aircraft was used to
determine aircraft storage hangar
requirements.  Conventional hangar
area was increased by 15 percent to
account for future aircraft maintenance
needs.  As shown in the table,
additional hangar space is expected to
be required through the planning
period.  Dependent on Airport sponsor
and aircraft owner preferences and
demand, space allocated to future T-
Hangar requirements could be shifted
to the construction of T-Shades (covered
tiedowns) instead.  Not only are T-
Shades less expensive to construct and
maintain, they offer the private aircraft
owner a low-cost alternative to enclosed
hangar leasing.  Alternatives presented
in    Chapter   Four   will   examine   the
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options available for future hangar
development     at     the    Airport    and

determine the best location for each
type of hangar facility.

TABLE 3D
Aircraft Storage Hangar Requirements
Cottonwood Municipal Airport

Future Requirements

Existing Space
Available

Short
Term

Intermediate
Term

Long
Term

Aircraft to be Hangared 32 37 47 59

T-Hangar Positions 16 22 26 32

T-Shade Positions 12 12 12 12

Conventional
Hangar Positions 6 3 9 15

T-Hangar/T-Shade Area (s.f.) 32,160 40,800 46,800 52,800

Conventional
Hangar Area (s.f.) 16,600 8,625 25,875 43,125

Total Hangar Area (s.f.) 48,760 49,425 72,675 95,925

AIRCRAFT PARKING APRON

A 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 apron
at Cottonwood Municipal Airport is
used by single and twin-engine GA
aircraft, and is not formally divided into
local and transient parking positions.
Sixty-eight (68) tiedown positions are
located on the aircraft parking apron
Seventeen (17) of these tiedowns are
currently being leased to private
aircraft owners.  Based on the Airport’s
existing hangar to tiedown occupancy
rate of 100 percent to 25 percent, it is
assumed that the majority of future
based aircraft will be stored in an
enclosed hangar, although a certain

number of based aircraft will still tie-
down outside.

Future total apron area requirements
were determined by applying a
planning criterion of 800 square yards
per transient aircraft parking position
and 650 square yards for locally-based
aircraft parking position (both include a
factor for taxilanes).  The results of this
analysis are presented in Table 3E.
Based upon the above planning criteria
and the number of assumed transient
and based aircraft users, the number of
existing tiedowns will more than cover
future demand throughout the planning
period.  However, additional apron area
may be required as new hangar areas
are developed on the Airport which are
not contiguous with the existing apron
area.
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TABLE 3E
Aircraft Parking Apron Requirements

Future Requirements

Existing Space
Available

Short
Term

Intermediate
Term

Long
Term

Transient
Aircraft Positions -- 8 12 18

Apron Area
(s.y.) -- 6,400 9,600 14,400

Local
Aircraft Positions -- 8 9 11

Apron Area
(s.y.) -- 5,200 5,850 7,150

Total Positions 68 16 21 29

Total Apron Area (s.y.) ±44,180 11,600 15,450 21,550

GENERAL AVIATION
TERMINAL FACILITIES

General aviation terminal facilities
serve several functions at an airport.
These functions can include providing
passenger waiting areas, a pilots’
lounge and flight planning area,
restrooms, food and beverage
concessions, administrative and
management offices, storage, plus
various other needs.  The area required
for these facilities is not necessarily
limited to a single building, but also
includes the space used by fixed base
operators for similar functions and
services.

General aviation terminal facility needs
are, for the most part, a function of
fixed base operator (FBO) needs.
Typically, an FBO which constructs a
large aircraft storage and maintenance
hangar,   will   also  construct  pilot  and

passenger facilities adjacent to the
hangar.  This may fulfill some of the
Airport’s projected terminal require-
ments, therefore,  eliminating the
necessity of constructing a single
building designed to satisfy general
aviation terminal needs.

The methodology used in estimating
general aviation terminal facility needs
was based on the number of airport
users expected to utilize general
aviation facilities during the design
hour.  Future space requirements were
then based upon providing 75 square
feet per design hour itinerant
passenger.  Table 3F outlines these
future requirements for general
aviation terminal services at
Cottonwood Municipal Airport
throughout the planning period.

As noted in Chapter One, the offices of
Cottonwood     Air     Service    currently
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provide these services at the Airport.
The existing available space exceeds the

long term terminal building
requirements as shown in the table.

TABLE 3F
Terminal Building Requirements
Cottonwood Municipal Airport

Future Requirements

Existing Space
Available

Short
Term

Intermediate
Term

Long
Term

Design Hour
Passengers -- 10 13 15

Building Space (s.f.) ±1,240 750 975 1,125

AVIATION SUPPORT
FACILITIES

Certain facilities that do not logically
fall under classifications of airfield,
terminal building, or general aviation
have been identified for inclusion within
this Master Plan.  Facility require-
ments, where applicable, have been
identified for the following facilities:

C Airport Access and Vehicle
Parking

C Fuel Storage
C Aircraft Wash Rack/Maintenance

Facility
C Public Utilities
C Other Facilities

AIRPORT ACCESS
AND VEHICLE PARKING

As discussed in Chapter One, the main
access to Cottonwood Municipal Airport
is provided by Mingus Avenue which
intersects SR 89A one-quarter mile
northeast of the Airport.  From Mingus
Avenue, Airport Entrance Road leads to

both the gated aircraft parking apron
and visitor parking located north of the
terminal/FBO building. The new gated
access road west of the terminal
building provides additional access to
the hangar development area and, also,
the skydiving business located west of
the hangars.  Airpark Road, which is
east of the runway, provides access to
Cottonwood Industrial Airpark
businesses.  Although these businesses
are considered on-airport, they have no
airside access (i.e., taxiway).  These
roads are sufficient given the current
level of activity and traffic volume at
the Airport.  Future development of
that portion of Cottonwood Industrial
Airpark located west of the new access
road, however, may require the
construction of additional on-airport
roadways.

Designated, marked vehicle parking at
the Airport consists of nine paved
parking spaces located directly north of
the Cottonwood Air Service Building.
On the building’s south side on the
apron  is an unmarked area which can
accommodate approximately seven
vehicles.  An additional unmarked but
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paved parking area for approximately
eight to ten vehicles is available
adjacent to the electrical vault which is
located next to the FBO building within
the gated apron area.  Vehicles may
also park in undesignated areas near
the hangars located along the apron’s
western edge.  Roadside parking is also
available at three separate locations
along the new access road that runs
west of the hangar development area.

Automobile parking requirements for
future   terminal   area   activities  have

been determined using a planning
standard of 1.8 spaces per design hour
passenger and 400 square feet for each
parking position.  Additionally, general
aviation parking requirements are
calculated under the assumption that
20 percent of the based aircraft will
require automobile parking at any one
time.  The parking area required per
space is the same that is used in
terminal area activities parking
requirements.  Future vehicle parking
requirements for Cottonwood Municipal
Airport are presented in Table 3G.

TABLE 3G
Vehicle Parking Requirements
Cottonwood Municipal Airport

Existing
Short
Term

Intermediate
Term

Long
Term

Design Hour
Passengers -- 10 13 15

Terminal Vehicle Spaces 9 18 23 27

Parking Area (s.f.) ±2,940 7,200 9,200 10,800

General
Aviation Spaces 65 to 67 9 11 14

Parking Area (s.f.) ±16,020 3,600 4,400 5,600

Total Airport
Parking Spaces 74 to 76 27 34 41

Total Airport
Parking Area (s.f.) ±18,960 10,800 13,600 16,400

FUEL STORAGE

Available fuel storage at the Airport
consists of two 10,000-gallon
aboveground tanks, one for 100LL fuel
and the other for Jet-A fuel.  The 100LL
tank is owned by the City, while the Jet
A tank is privately owned.  This storage
and dispensing facility is located

between two hangar facilities along the
apron’s western edge.  As discussed in
Chapter One, Cottonwood Air Service
collects fuel fees and uses these tanks to
supply its two fuel trucks, which in turn
services aircraft.  An airport’s fuel
storage requirements can vary based
upon individual supplies and distributor
policies, therefore, future fuel storage
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requirements for Cottonwood Municipal
Airport will be dependent upon the
independent distributor.

AIRCRAFT WASH RACK/
MAINTENANCE FACILITY

The presence of a designated aircraft
wash rack/maintenance facility at an
airport offers convenience to the
individual aircraft owner and allows the
airport sponsor to monitor and maintain
their environmental compliance
responsibilities.  These areas typically
provide for the collection of used aircraft
oil and other hazardous materials, as
well as provide a covered area for
aircraft washing and light maintenance.
Presently, there is no such designated
facility at Cottonwood Municipal
Airport.  Any future facility should be
large enough to accommodate Aircraft
Design Group I aircraft (49 foot
wingspan).  Additionally, an enclosed or
covered structure should include a
minimum 20-foot tail height clearance.
The location of the aircraft wash
rack/maintenance facility should be
convenient to both aircraft storage and
maintenance hangars, as well as the
aircraft parking aprons.  Furthermore,
this facility should comply with all
applicable waste water recovery/
disposal, as well as hazardous material
collection/disposal practices and
procedures.

PUBLIC UTILITIES

Electrical, water, sanitary sewer,
phone, and natural gas are all available
at the Airport.  No utility-related
deficiencies are known to exist at the
Airport.  It is expected, therefore, that

the capacity of the existing utilities is
sufficient to serve any new or expanded
facilities at the Airport.  Construction of
new facilities such as hangars, etc.,
however, will likely require new utility
extensions to primary service lines and
should be included in future design
estimates.

OTHER FACILITIES

As it has no immediate future plans for
scheduled airline passenger service,
Cottonwood Municipal  Airport is
exempt from Federal Aviation
Regulation (FAR) Part 139 Standards
and is not required to have aircraft
rescue and firefighting (ARFF)
equipment on site.

Any new building construction at the
Airport, however, whether hangars or
conventional structures, must conform
to applicable sections of the National
Fire Protection Association (NFPA)
code, the Uniform Fire Code and the
Uniform Building Code, and is subject
to inspection and approval of the State
Fire Marshall’s Office.  Specific hangar
activities, such as aircraft repair and
maintenance, may require the
implementation of a fire suppression
system in any new hangars.  Existing
City-owned hangars are equipped with
a water-based fire suppression system
(sprinklers).  City ordinance now
requires all buildings, including
hangars at the Airport to be fire-
sprinkler-equipped.

CONCLUSIONS

Landside facility requirements are
illustrated on Exhibit 3C.  To meet
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Exhibit 3C

AIRCRAFT STORAGE HANGARSAIRCRAFT STORAGE HANGARSAIRCRAFT STORAGE HANGARS

APRON AREAAPRON AREAAPRON AREA

TERMINAL SERVICES AND VEHICLE PARKINGTERMINAL SERVICES AND VEHICLE PARKINGTERMINAL SERVICES AND VEHICLE PARKING

AVAILABLE SHORT TERM
NEED

INTERMEDIATE
NEED

750
18

9
27

10,800

975
23
11
34

13,600

1,125
27
14
41

16,400

LONG TERM
NEED

COTTONWOODCOTTONWOODCOTTONWOOD
MUNICIPAL AIRPORTMUNICIPAL AIRPORT

1,240
9

50
74 to 76

18,960

Building Space (s.f.)
Terminal Vehicle Spaces
General Aviation Spaces
Total Airport Parking Spaces
Total Airport Parking Area (s.f.)

Transient Aircraft Positions

Local Aircraft Positions

Total Positions
Total Apron Area (s.y)

Apron Area (s.y.)

Apron Area (s.y.)

8
6,400

8
5,200

16
11,600

----
----
----
----
68

44,180_+

_+

_+

_+

INTERMEDIATE
NEED

LONG TERM
NEED

12
9,600

9
5,850

21
15,450

18
14,400

11
7,150

29
21,550

SHORT TERM
NEEDAVAILABLE

37
34

3
40,800

8,625
49,425

47
38

9
46,800
25,875
72,675

59
44
15

52,800
43,125
95,925

SHORT TERM
NEED

INTERMEDIATE
NEED

LONG TERM
NEEDAVAILABLE

Aircraft to be Hangared
T-hangar/T-shade Hangar Positions
Conventional Hangar Positions
T-hangar/T-shade Area (s.f.)
Conventional Hangar Area (s.f.)
Total Hangar Area (s.f.) 

32
28

6
32,160
16,600
48,760
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future forecast demand, an increase in
available T-hangar/T-Shade space and
the development of additional
conventional hangar space will be
required through the planning period.
Dependant on their location, additional
apron area may need to be constructed
to accommodate the development of
these new hangars.  Apron expansion to
the south of the existing apron is
limited due to the drastic rise in
elevation.  Construction or expansion in
this area would require considerable
earthwork to maintain necessary grades
compatible with taxiing aircraft.
However, space is still available for
hangar development along the apron’s
western edge and some T-Hangar/T-
Shade development could be
accomplished on the existing apron in
areas currently occupied by tiedowns.  A
number of tiedowns could be eliminated
or relocated elsewhere on the Airport as
the 68 existing tiedowns are more than
sufficient given future forecasts.  It
should be noted, however, that the
proposed relocation of Taxiway A to its
recommended 240-foot separation
distance from Runway 14-32 would
considerably limit future hangar
development on the existing apron, as
well as require the relocation or
removal of several existing tiedowns.

While the general aviation terminal
facilities’ analysis appears to conclude
that there is sufficient existing space to
satisfy the forecast requirements
through the planning period, it is
recommended that flexibility with
regard to future expansion be
maintained.  The immediate area
surrounding  the existing terminal/FBO

building should be reserved to insure
this expansion capability.

Additional designated terminal area
parking will be required through the
planning period.  General aviation
parking needs appear to be sufficient to
meet future needs, however, to improve
their utilization, it is recommended that
the existing areas be marked and
designated for this specific purpose.

Given the current level of activity at the
Airport, the existing vehicle access off
Mingus Avenue is adequate.  The
westside access road was constructed to
facilitate development of the western
portion of the airport.  Additional on-
airport roads may be necessary when
this area begins to develop.

Finally, future planning should consider
locating an aircraft wash rack/
maintenance facility at the Airport.
Such a facility can benefit both the
individual aircraft owner and Airport
sponsor as well.

SUMMARY

The purpose of this chapter has been to
identify the facilities required to meet
potential aviation demands projected
for Cottonwood Municipal Airport
throughout the 20-year planning
horizon.  The next step is to develop a
direction for development that can best
meet these projected needs.  The
remainder of this master plan will focus
on outlining this direction, its schedule,
and costs.




