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OUR COMMITMENT TO SUSTAINABILITY | ESA helps a variety of public and private
sector clients plan and prepare for climate change and emerging regulations that limit
GHG emissions. ESA is a registered assessor with the California Climate Action Registry,
a Climate Leader, and founding reporter for the Climate Registry. ESA is also a corporate
member of the U.S. Green Building Council and the Business Council on Climate
Change (BC3). Internally, ESA has adopted a Sustainability Vision and Policy Statement
and a plan to reduce waste and energy within our operations. This document was
produced using recycled paper.

CHAPTER 4
Facility Assessment and Requirements

CHAPTER 4
Facility Assessment and Requirements
Introduction
This chapter evaluates and establishes the improvements necessary at Naples Municipal Airport
(APF) to maintain a safe and efficient facility while accommodating demand expected during the
20-year planning period. Previously a commercial service airport, APF has maintained a Title 14
Code of Federal Regulations (CFR) Part 139 Airport Operating Certificate. This certification
process includes, among other things, annual inspections of the airfield and various airport
facilities. Even though the airport meets or exceeds the Part 139 Class I requirements,
improvements are needed to maintain the facility’s existing infrastructure and meet future demands.
The following sections use the appropriate design criteria to identify and define the necessary
facility requirements over the 20-year planning horizon.

Applicable Airport Design Standards
The airport planning criteria and design standards for various airfield elements are based on the
critical design aircraft that make regular use of the airport. Regular use is defined as 500 annual
operations, including both itinerant and local operations, but excluding touch and go operations.
These aircraft classify airport facilities based on Approach Reference Codes (APRC), Departure
Reference Codes (DPRC), Runway Design Codes (RDC), and Taxiway Design Groups defined in
Federal Aviation Administration (FAA) Advisory Circular (AC) 150/5300-13A, Change 1, Airport
Design.

4.2.1

Runway Reference and Design Codes

Approach and departure codes identify the current operational capabilities for each runway with a
parallel taxiway, where no special procedures are required for landing or takeoff operations. As
such, runways can have more than one APRC or DPRC code for different aircraft groups and these
codes may change as airfield improvements are made. Conversely, while the APRC and DPRC
designations identify existing operational limitations for each runway, the RDC is utilized to plan
future runway requirements.
For all three codes, the first component is the Aircraft Approach Category (AAC) which is depicted
by a letter and relates to the aircraft’s landing approach speed (operational characteristic). The
second component is the Airplane Design Group (ADG) which uses Roman numerals to identify
the critical aircraft wingspan or tail height (physical characteristics). For APRC and RDC, a third
component relates to the visibility minimums associated with the runway, or group of runways,
expressed in the Runway Visual Range (RVR) values. For runways with only existing and future
visual approaches, the third component should be “VIS” in lieu of the visibility minimums. The
ranges for these three components are included in Table 4-1. An Airport Reference Code (ARC)
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is the overall airport designation, signifying the highest RDC for the facility, minus the third
(visibility) code.

Critical Design Aircraft
Each of the active runways at APF have their own critical design aircraft. This is primarily due to
the physical dimensions, wind coverage requirements, and the types of aircraft each runway was
designed to accommodate. Runway 5-23 accommodates the largest general aviation (GA) aircraft.
While the crosswind runway, Runway 14-32 is able to support a majority of the GA aircraft fleet
up to some of the largest mid-size business jets. The turf runway only serves small GA aircraft
operations. The current and future critical aircraft for each runway are described in the following
sections and summarized in Table 4-4. The representative aircraft presented are based on the
activity documented in the 2017 calendar year operational data collected by the airport’s InFlight
data system and the detailed fleet mix information presented in the forecast chapter.
TABLE 4-1
RUNWAY REFERENCE AND DESIGN CODE COMPONENTS
Aircraft Approach Categories
Category

Approach Speeds

A

Less the 91 Knots

B

91 knots or more but less than 121 knots

C

121 knots or more but less than 141 knots

D

141 knots or more but less than 166 knots

E

166 knots or more

Airplane Design Groups
Group

Tail Height (feet)

Wingspan (feet)

I

<20

<49

II

20 – 30

49 < 79

III

30 – 45

79 < 118

IV

45 – 60

118 < 171

V

60 – 66

171 < 214

VI

66 - <80

214 - <262

Visibility Minimums
Runway Visual
Range (feet)

Instrument Flight Visibility Category (statute mile)

5000

Not lower than 1 mile

4000

Lower than 1 mile but not lower than ¾ mile

2400

Lower than 3/4 mile but not lower than 1/2 mile

1600

Lower than 1/2 mile but not lower than 1/4 mile

1200

Lower than 1/4 mile

VIS

Visual

SOURCE: FAA Advisory Circular 150/5300-13A, Change 1, Airport Design
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Runway 5-23 Critical Design Aircraft
Over the past several years, the most demanding aircraft operating on Runway 5-23 on a regular
basis include the runway design components of C-III and D-III. These have included the Gulfstream
GV (C-III), Global Express 5000 (C-III), Global Express 6000 (C-III), Gulfstream G500 (D-III),
Gulfstream G600 (D-III), and Gulfstream G650 (D-III). As shown in Table 4-2, this grouping of
aircraft made regular use of the airport, conducting 802 operations in 2017. Based on the InFlight
data system at APF, these 802 operations by C-III and D-III aircraft represented 3.0 percent of the
total jet operations recorded for 2017. Using this percentage with the forecast of jet operations, a
conservative projection of the C-III and D-III aircraft over the planning period was made.
TABLE 4-2
OPERATIONS BY C-III AND D-III AIRCRAFT
Jet Aircraft
Operations

C-III and D-III
Operations

Percent of Jet
Operations

26,690

802

3.0%

2023

32,000

962

3.0%

2028

36,300

1,090

3.0%

2038

44,400

1,334

3.0%

Base Year
2017
Forecast

SOURCE: 2017 InFlight data for APF and ESA analysis, 2019.

For the master planning effort, the Gulfstream G650 (D-III) has been selected as the representative
existing and future critical aircraft, given that this group of aircraft is expected to continue to use
Runway 5-23 on a regular basis. The Gulfstream G650 also characterizes the larger business jet
aircraft being manufactured today and that will continue to increase activity at APF as projected in
the forecast chapter. In fact, some of the newest business jets currently being manufactured are
slightly physically larger than the Gulfstream G650 in both wingspan and tail height, but still within
ADG III. These include the newer Bombardier Global 7500/8000s which have been ordered by
aircraft operators that utilize APF on a regular basis. However, these aircraft were not selected as
the future critical aircraft because their slightly lower approach speeds categorize them as C-III
aircraft. Finally, unless the current instrument minimums established to either end of Runway 5-23
change (addressed in subsequent sections and evaluated in the alternatives chapter), the RDC for
Runway 5-23 is D-III-5000.

Runway 14-32 Critical Design Aircraft
A crosswind runway is recommended by the FAA when the primary runway orientation cannot
provide 95 percent wind coverage. Therefore, historic wind conditions were evaluated to determine
the wind coverage of the airport’s current runway system. Wind coverage is based on a crosswind
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not exceeding 10.5 knots for aircraft with reference codes of A-I and B-I; 13 knots for reference
codes A-II and B-II; and 16 knots for reference codes A-III, B-III and C-I through D-III.
FAA AC 150/5300-13A, Change 1 recommends that ten consecutive years of wind data be
examined when carrying out the evaluation. Wind coverage calculations also need to take into
account the different ceiling and visibility minimums associated with aircraft operations. The most
recent data (January 1, 2008 through December 31, 2017) for all weather, visual flight rules (VFR),
and instrument flight rules (IFR) conditions were obtained for APF from the FAA’s online
Windrose File Generator website. The data was used to calculate the 10.5, 13, and 16 knot
crosswind components shown in Table 4-3 using the FAA’s online Standard Wind Analysis tool.
TABLE 4-3
WIND COVERAGE ANALYSIS
Crosswind Component (knots)

Runway

10.5

13

16

5-23

93.92%

96.77%

99.23%

14-32

91.88%

95.59%

99.09%

Combined

99.38%

99.88%

99.98%

5-23

94.13%

96.93%

99.34%

14-32

92.11%

95.81%

99.28%

Combined

99.47%

99.92%

100.00%

All-Weather

VFR

IFR
5-23

91.52%

94.85%

97.96%

14-32

89.12%

93.00%

96.89%

Combined

98.34%

99.42%

99.87%

SOURCE: FAA Windrose File Generator and Standard Wind Analysis Tool, 2019.

The wind rose analysis documented that during all weather and VFR conditions a crosswind
runway is needed for the 10.5 knot category. During IFR conditions a crosswind runway is needed
for the 13 knot category.
With an overall length of 5,001 feet, Runway 14-32 is capable of supporting a large portion of the
GA fleet, including a majority of the upper mid-size business jets. A review of the operational data
shows that the business jets with the runway design components of C-II and D-II utilized the
crosswind runway on a regular basis. This grouping of aircraft includes the Gulfstream II (C-II),
Gulfstream III (C-II), Gulfstream IV (C-II), Gulfstream G350 (D-II), and Gulfstream G450 (D-II).
For both the existing and future conditions, the Gulfstream G450 (D-II) has been selected as the
representative critical aircraft for Runway 14-32. Not only are aircraft with similar characteristics
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expected to continue to conduct over 500 annual operations, the Gulfstream G450 is also very
representative of the type of upper mid-size business jets being manufactured in the foreseeable
future. Finally, unless the current instrument minimums established to either end of Runway 14-32
change (addressed in subsequent sections and evaluated in the alternatives chapter), the RDC for
the runway is D-II-5000.

SW-NE Turf Runway Critical Design Aircraft
Due to its length of 1,850 feet, the SW-NE turf runway is only intended as a utility runway, serving
small aircraft with approach speeds less than 50 knots. As such, the existing and future critical
aircraft is a Piper PA-18 Super Cub, which is designated as an A-I Small Aircraft (less than 12,500
pounds). Because the turf runway is only visual, it has a RDC of A-I-VIS.
TABLE 4-4
CURRENT AND FUTURE RUNWAY CODES
Current
Critical Aircraft

Approach Reference
Code (APRC)

Departure
Reference Code
(DPRC)

Runway Design Code
(RDC)

5-23

D-III
(Gulfstream G650)

D-VI-5000
D-V-5000

D-IV
D-V

D-III-5000
(Gulfstream G650)

14-32

D-II
(Gulfstream G450)

B-III-5000
D-II-5000

B-III
D-II

D-II-5000
(Gulfstream G450)

SW-NE
(turf)

A-I Small Aircraft
(Piper Super Cub)

n/a

n/a

A-I-VIS
(Piper Super Cub)

Runway

SOURCE: FAA AC 150/5300-13A, Change 1, Airport Design.

4.2.2

Taxiway Design Groups

When the previous 1997 Master Plan Update was prepared, taxiways were designed solely based
on the ADG (wingspan) of the critical aircraft they served. Now some of the taxiway design
standards utilize a Taxiway Design Group (TDG) which is based on the overall width of the
aircraft’s main gear as well as the distance between the main gear and the cockpit. Each aircraft’s
TDG is determined through the use of a chart in FAA AC 150/5300-13A, Change 1.
This newer approach combines identification of proper taxiway width and separation dimensions
with a better method for determining the required turning radii and edge fillets. The intent is to
provide the appropriate taxiway geometry while minimizing excess pavement and limiting the
potential for confusing layouts. The current and future TDGs for the three runways are shown in
Table 4-5.
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TABLE 4-5
TAXIWAY DESIGN GROUPS
Runway

Existing

Future

5-23

2

2

14-32

2

2

SW-NE (turf)

1A

1A

SOURCE: FAA AC 150/5300-13A, Change 1, Airport Design.

Airport Capacity
Airport capacity is defined by the FAA as a measure of the maximum number of aircraft operations
that an airfield can support with reasonable levels of delay. Estimates of airfield capacity at APF
were developed in accordance with FAA AC 150/5060-5, Change 2, Airport Capacity and Delay.
Methodologies from this AC were used to calculate the hourly capacity of the runway system and
annual service volume (ASV) of the airfield. These calculations were based upon the specific
airfield, operational, and meteorological characteristics at APF on a typical day.

4.3.1

Airfield Geometry

The airfield configuration is the primary factor in determining the overall airport capacity due to
its direct influence on how aircraft can operate. In theory, as the number of runways and taxiways
increase, so should the capacity at a given airfield. However, the physical orientation and proximity
of the various runway and taxiway surfaces may or may not contribute to the overall airfield
capacity.

Runway Configuration
Runway 5-23 has a northeast to southwest alignment and the crosswind runway (Runway 14-32)
has a northwest to southeast orientation. Different runway configuration and use diagrams are
provided in FAA AC 150/5060-5, Change 2. For APF’s two intersecting runways, the use diagrams
are selected using the distances between the different runway ends relative to the runway
intersection. These diagrams allow the capacity calculations to consider that simultaneous
operations are possible, in addition to when the airfield is limited to a single runway operation. It
should be noted that since the turf runway cannot be utilized simultaneously with Runway 5-23, it
does not contribute anything additional to the overall airfield capacity estimates.

Exit Taxiways
The capacity of a runway system is greatly influenced by the ability of aircraft to exit the runway
as quickly and safely as possible. Once an aircraft has left the runway, another is able to either land
or takeoff. Therefore, the number and location of exit taxiways directly influence runway
occupancy time and overall capacity of the airfield system. Capacity is also enhanced if a parallel
taxiway system is provided since these taxiways generally have several connector taxiways
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(increasing the number of runway exits) and eliminate the need to back-taxi on the runway. Both
runways at APF have parallel taxiway systems with multiple connectors.
The FAA methodology utilizes an exit factor based upon the number of connector taxiways within
a certain range. The optimal range for exit taxiways varies for different runway configurations and
is primarily based on the aircraft mix index (described in a following section). For the purposes of
the capacity calculations, each exit taxiway must also be separated by at least 750 feet. Throughout
the planning period, the optimal exit range for APF is 3,000 to 5,500 feet from each landing
threshold.
Using these criteria, the number of taxiway exits eligible for inclusion in the capacity calculations
are shown in Table 4-6. Figure 4-1 (in the next section) shows three exits within the 3,000 to 5,500
foot range for Runway 5-23; however, the distance between Taxiways A5 and A6 is less than 750
feet, therefore, both cannot be included in the count. Similarly, Figure 4-2 shows that there are
three exits within the optimal range for landings on Runway 23; however, Taxiways A2 and A3
are less than 750 feet apart. As illustrated in Figures 4-3 and 4-4, there are two eligible exits within
the optimal range for landings on either end of Runway 14-32.
TABLE 4-6
ELIGIBLE TAXIWAY EXITS FOR CAPACITY CALCULATIONS
3,000 to 5,500 Foot Range
Runway 5

2

Runway 23

2

Runway 14

2

Runway 32

2

SOURCE: ESA analysis 2019.

4.3.2

Operational Characteristics

Operational characteristics relative to airfield capacity include the aircraft mix index, the percent
of aircraft arrivals, and the percent of aircraft touch and go operations. Each of these are described
in the following sections as they are important variables when estimating capacity using the FAA
methodology.

Aircraft Mix Index
The FAA has four aircraft categories (A through D) for capacity determinations which are based
upon the maximum certificated takeoff weight, the number of engines, and the wake turbulence
classifications. It should be noted that these capacity classes differ from the Aircraft Approach
Categories utilized in other sections of this study. In the simplest terms, larger and heavier aircraft
create more wake turbulence and require more spacing to allow this turbulence to subside before
another aircraft travels through the same area. Likewise, as an aircraft’s size and weight increases,
so does the time typically needed for it to slow to a safe taxiing speed or to achieve the needed
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speed for takeoff. Therefore, larger aircraft occupy the runway longer than smaller ones. For these
reasons, aircraft classifications are used to determine the aircraft mix index which is a critical
component for calculating airfield capacity.
The mix index is calculated by adding the percent of Class C aircraft plus three times the percent
of Class D aircraft. The percent of Class A and B aircraft (both under 12,500 pounds) is not
considered to significantly affect airfield capacity because the wake turbulence generated by these
smaller aircraft dissipates fairly rapidly. Thus, the spacing can be reduced for Class A and B aircraft
relative to a Class C or D aircraft. Class C aircraft include multi-engine aircraft greater than 12,500
pounds, but less than 300,000 pounds with a large wake turbulence classification. Class D are multiengine aircraft over 300,000 pounds with a heavy wake turbulence classification.
Class C aircraft include a majority of the GA jet aircraft operating at APF. There is no record of
Class D aircraft operating at the airport. In the future the percent of operations conducted by Class
C aircraft are projected to increase. Using the InFlight data for 2017 and the operational fleet mix
for the planning period, the aircraft mix index for APF will increase from 32 in 2017 to 40 by 2038.
This change is the result of additional jet activity expected over the 20-year planning period, nearly
all of which will be within the greater than 12,500, but less than 300,000 pound range.

Percent of Aircraft Arrivals
The percent of arrivals is simply the ratio of aircraft arrivals to total operations during a peak or
average hour of operations. The FAA methodology considers a 40, 50, or 60 percent arrivals factor
to compute airfield capacity. Since aircraft on final approach are given priority over departures, a
higher percent of arrivals during peak periods of operations can reduce the hourly capacity due to
the longer runway occupancy times for arrivals over departures. However, this is typically only
considered when estimating capacity during peaks at airports with predominately commercial
airline operations. The percent of arrivals is assumed to equal those of departure on a typical day
since no commercial airlines are currently operating at APF. Therefore, even though the airport
does experience some seasonal arrival and departure peaks, the 50 percent arrivals factor was
applied to the capacity calculations.

Percent of Touch and Go Operations
A touch and go operation refers to a training procedure in which the pilot performs a normal landing
followed by an immediate takeoff, without stopping or taxiing clear of the runway. While each
touch and go operation actually accounts for two runway operations (one landing and one takeoff),
this procedure typically takes less time than two operations by separate aircraft. Therefore, airports
with any significant touch and go operations will have a greater airfield capacity than a similar
airport with less of these training operations. As noted in the forecast chapter, most local operations
are related to flight training and are generated by touch and go maneuvers. Using data from the
airport’s InFlight data system, approximately 17 percent of the activity in 2017 was conducted as
touch and go operations. Applying the approved forecasts which show local operations slightly
decreasing, the touch and go factor is also expected to decrease to 15 percent over the course of the
planning period.
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4.3.3

Meteorological Conditions

Different meteorological conditions influence the utilization of an airfield’s runways. Variations in
the weather resulting in limited cloud ceilings and reduced visibility typically lower airfield
capacity, while changes in wind direction and velocity will dictate runway usage.

Ceiling and Visibility
As weather conditions deteriorate, pilots must rely on instruments to define their position both
vertically and horizontally. Capacity is lowered during such conditions because aircraft are spaced
further apart when they cannot see each other. For capacity calculations, FAA AC 150/5060-5,
Change 2 defines three general weather categories, based upon the height of the clouds above
ground level and visibility:
Visual Flight Rules (VFR) - Cloud ceiling is greater than 1,000 feet above ground level
(AGL) and visibility is at least three statute miles.
Instrument Flight Rules (IFR) - Cloud ceiling is at least 500 AGL but less than 1,000
feet AGL and/or visibility is less than three statute miles but more than one statute mile.
Poor Visibility and Ceiling (PVC) - Cloud ceiling is less than 500 feet AGL and/or
visibility is less than one statute mile.
Since APF has non-precision instrument approach procedures established to both ends of Runway
5-23 the airport is capable of accommodating aircraft during IFR conditions. The ten years of wind,
cloud ceiling, and visibility data obtained for the wind rose analysis from the FAA’s online
Windrose File Generator site was utilized for the capacity calculations. For APF, the data showed
that VFR conditions occurred 92 percent of the time, IFR conditions 8 percent of the time, and that
PVC conditions occur much less than 1 percent of the time.

Runway Utilization
The wind coverage analysis in Table 4-3 documents that on average, Runway 5-23 has slightly
better coverage than Runway 14-32. However, wind coverage is not the only factor that determines
operational flow, especially at an airport with an airport traffic control tower (ATCT). In addition
to wind conditions; the type of aircraft and type of operation are also important. Runway 5-23
typically accommodates all of the larger GA aircraft while Runway 14-32 usually supports more
of the smaller GA aircraft activity. The individual runway end utilization applied to the airfield
capacity calculations are shown in Table 4-7. These were developed from data from the airport’s
InFlight data system and validated through discussions with ATCT management.
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TABLE 4-7
RUNWAY END UTILIZATION
Annual Average
Runway 5

46%

Runway 23

30%

Runway 14

15%

Runway 32

9%

SOURCE: ESA analysis, 2019.

4.3.4

Airfield Capacity Calculations

The preceding airfield geometry, operational characteristics, and meteorological conditions were
first utilized to calculate hourly capacity. The results were then applied to determine the annual
service volume in order to evaluate the ability of the airfield to accommodate the projected demand.

Hourly Capacity of the Runway System
The hourly capacity for APF was calculated by analyzing the appropriate runway-use diagrams and
figures for both VFR and IFR conditions. From the diagrams and figures, the aircraft mix index
and percent of aircraft arrivals were utilized to calculate the hourly capacity base. Next, a touch
and go factor was determined using the percent of touch and go operations with the aircraft mix
index. Finally, the taxiway exit factor was determined by the aircraft mix index, percent of aircraft
arrivals, and number of exit taxiways. A weighted hourly capacity was then calculated (Table 4-8)
based on the percent that VFR and IFR conditions have historically been observed for each different
operational flow. It should be noted that all of the calculations are based on the existing airfield
configuration.
TABLE 4-8
HOURLY CAPACITIES OF THE RUNWAY SYSTEM
Average VFR Hourly
Capacity

Average IFR Hourly
Capacity

Weighted Hourly
Capacity

88

58

86

2023

87

58

85

2028

86

57

84

2038

84

57

82

Base Year
2017
Forecast

SOURCE: ESA analysis 2019.
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Annual Service Volume
Annual service volume (ASV) is the overall measure of runway capacity at an airport. It represents
the number of total operations that an airfield can support annually. In other words, ASV is the
theoretical limit of operations that the airport can safely accommodate without unreasonable levels
of delay occurring on a regular basis. To calculate ASV, first the ratio of annual demand to average
daily demand, during the peak month, is calculated. Next, the ratio of average daily demand to
average peak hour demand, during the same time is determined. These values are then multiplied
together with the corresponding weighted hourly capacity to compute ASV. The calculated ASV
is included in Table 4-9 and compared to the annual operations from the approved forecasts.
TABLE 4-9
AIRFIELD CAPACITY ANALYSIS
Annual
Operations

Annual Service Volume
(ASV)

Capacity
Level

94,982

169,800

56%

2023

103,200

155,100

67%

2028

110,000

153,100

72%

2038

125,100

149,400

84%

Base Year
2017
Forecast

SOURCE: ESA analysis 2019.

A demand that exceeds ASV results in significant delays on the airfield. However, no matter how
substantial an airport’s capacity may appear, it should be realized that delays can occur even before
an airport reaches its stated capacity. In fact, according to FAA Order 5090.3C, Field Formulation
of the National Plan of Integrated Airport Systems (NPIAS), capacity enhancing projects need
sufficient lead times so that the improvements can be properly planned, environmentally reviewed,
designed, and constructed before the resulting delays become critical. For most every type of
airfield capacity enhancing project, the FAA recommends planning for such improvements when
the activity levels reach 60 to 75 percent of the annual capacity.
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4.3.5

Runway and Taxiway Flow Analysis

In addition to the FAA airfield capacity calculations, evaluations of the different airfield arrival and
departure flows were made to identify any areas of concern. While the ability exists to utilize the
intersecting runways simultaneously, through a coordinated mix of arrivals and departures by the
ATCT, this evaluation focused on the following primary operational movements:
 Runway 5-23 Movements – Northeast and Southwest Flows
 Runway 14-32 Movements – Northwest and Southeast Flows
Assessing the different flows individually and then understanding how they can be combined for
simultaneous operations, provides the simplest way to observe how aircraft movements typically
occur on the current taxiway system. Through meetings and conversations with ATCT management
as well as major tenants, the most common taxi routes utilized to access or exit the runway
environment were documented. Detailing how the airfield is operated enables the evaluation to
identify where future improvements should be considered, especially in light of the newer FAA
taxiway design guidance in AC 150/5300-13A, Change 1.

Runway 5 Movements – Northeast Flow
Typical aircraft arrival and departure movements for Runway 5-23 in a northeast flow are
illustrated on Figure 4-1. Generally speaking, the primary runway can accommodate all aircraft
activity at APF. Parallel Taxiway A provides full length access to both runway ends. For the most
part Taxiway D also provides full length access to Runway 5-23, the exception being approximately
500 feet to the Runway 5 end that was not constructed due to the proximity of North Road. Figure
4-1 also depicts the FAA’s optimal taxiway exit range described as part of the capacity calculations.
The primary observations include:

Arrivals
 Taxiway A3 is used by small aircraft exiting the runway and taxiing to the South Quad.
 Taxiway C is utilized by small aircraft exiting the runway and taxiing to the North or West
Quads.
 Taxiway C is used by small aircraft departing the runway and taxiing to the South Quad.
 Taxiway B is used by aircraft exiting the runway and taxiing to the North Quad.
 Taxiway B is used by small aircraft departing the runway and taxiing to the East Quad.
 Taxiway D5 is used by large aircraft exiting the runway and taxiing to the North or West
Quads.
 Taxiways A4 and A5 are used by large aircraft exiting the runway and taxiing to the East
Quad.
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 Large aircraft exiting the runway at Taxiways A4 and A5 must back taxi along Taxiway A
to the South Quad.

Departures
 Aircraft departing from the North Quad cross Runway 14-32 via Taxiways B3 and C3 to
get to Taxiway D.
 Some small and even some large aircraft use Taxiways A1 or D1 for intersection
departures.
 Aircraft requiring the full runway length or departing from the run-up area utilize the
Taxiway A connector at the Runway 5 end.
 Aircraft originating from the North or West Quads and requiring the full runway length
must cross Runway 5-23 at Taxiways D1 and A1 to get to the Runway 5 end.

Runway 23 Movements – Southwest Flow
Typical aircraft arrival and departure movements for Runway 5-23 in a southwest flow are
illustrated on Figure 4-2. The figure also depicts the FAA’s optimal taxiway exit range described
previously. The primary observations include:

Arrivals
 When possible, Taxiway A4 is used by small aircraft exiting the runway and taxiing to the
East Quad.
 Taxiway B is used primarily by small aircraft exiting the runway and taxiing to the North
Quad.
 Taxiway B is used by primarily by small aircraft departing the runway and taxiing to the
East Quad.
 Taxiway C is utilized by aircraft exiting the runway and taxiing to the North or West Quads.
 Taxiway C is used by aircraft departing the runway and taxiing to the East or South Quads.
 Taxiway A2 is used by large aircraft exiting the runway and taxiing to the East or South
Quads.
 Taxiway D1 is used by large aircraft exiting the runway and taxiing to the North or West
Quads.

Departures
 Aircraft from the North or West Quads use Taxiway D to access the departure end of
Runway 23.
 Aircraft from the East or South Quads use Taxiway A to access the departure end of
Runway 23.
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Runway 14 Movements – Southeast Flow
Typical aircraft arrival and departure movements for Runway 14-32 in a southeast flow are
illustrated on Figure 4-3. Generally speaking, this crosswind runway typically supports the smaller
aircraft operating at APF. Parallel Taxiways B and C provide full length access to both runway
ends. Figure 4-3 also depicts the FAA’s optimal taxiway exit range described previously as part of
the capacity calculations. The primary observations include:

Arrivals
 Taxiways D and B are used by small aircraft exiting the runway and taxiing to the North
Quad.
 Taxiway A is used by small aircraft exiting the runway and taxiing to the North or East
Quads, but creates head to head operations with aircraft coming out of the East Quad.
 Taxiway A is used by small aircraft exiting the runway and taxiing to the South Quad.
 Taxiway B1 is used by small and large aircraft exiting the runway and taxiing to the North
or East Quads.
 Taxiway C1 is used by small and large aircraft exiting the runway and taxiing to the South
or West Quads.
 The end connector of Taxiway B is used by large aircraft exiting the runway and taxiing to
the North or East Quads.
 The end connector of Taxiway C is used by large aircraft exiting the runway and taxiing to
the South or West Quads.

Departures
 Aircraft from the North or East Quads use Taxiway B to access the departure end of
Runway 14.
 Aircraft from the South or West Quads use Taxiway C to access the departure end of
Runway 14.

Runway 32 Movements – Northwest Flow
Typical aircraft arrival and departure movements for Runway 14-32 in a northwest flow are
illustrated on Figure 4-4. The figure also depicts the FAA’s optimal taxiway exit range described
previously. The primary observations include:

Arrivals
 Taxiway A is used by small aircraft exiting the runway and taxiing to the South Quad.
 Taxiway A is used by small aircraft exiting the runway and taxiing to the East or North
Quads.
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 Taxiway D is used by small aircraft exiting the runway and taxiing to the North Quad.
 Taxiway C3 is used by small and large aircraft exiting the runway and taxiing to the South
or West Quads.
 Taxiway B3 is used by small and large aircraft exiting the runway and taxiing to the North
Quad.
 The end connector of Taxiway C is used by large aircraft exiting the runway and taxiing to
the South or West Quads.
 The end connector of Taxiway B is used by large aircraft exiting the runway and taxiing to
the North or East Quads.

Departures
 Aircraft from the South Quad use Taxiway C to access the departure end of Runway 32.
 Aircraft from the East Quad use Taxiway B to access the departure end of Runway 32.
 Aircraft from the South and West Quads use Taxiway C to access the departure end of
Runway 32. However, aircraft departing on Runway 32 from the end connector of Taxiway
C cannot be seen by the ATCT. There is a hangar-mounted camera which provides
visibility to this end of Taxiway C for the ATCT controllers.
 Aircraft from the North and East Quads use Taxiway B to access the departure end of
Runway 32.
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FIGURE 4-1
RUNWAY 5 MOVEMENTS - NORTHEAST FLOW
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FIGURE 4-2
RUNWAY 23 MOVEMENTS - SOUTHWEST FLOW
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FIGURE 4-3
RUNWAY 14 MOVEMENTS - SOUTHEAST FLOW
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FIGURE 4-4
RUNWAY 32 MOVEMENTS - NORTHWEST FLOW

Facility Assessment and Requirements

4.3.6

Potential Capacity Enhancements

As described previously, the FAA recommends planning capacity enhancing projects when an
airport’s activity reaches 60 to 75 percent of the annual capacity. Based on the calculations in Table
4-9, APF will reach the 60 percent threshold within the short-term planning horizon and, based on
the 20-year activity forecasts, the 75 percent level around 2032. Examples of enhancements to
increase the capacity of the runway system include additional runways, taxiways, instrument
approaches, and/or operational procedures. For APF, the demand on a typical day over the 20-year
planning period is not high enough to warrant the addition of new runway. Similarly, changes or
improvements to the published instrument approach procedures were not considered from a
capacity standpoint given an overwhelming majority of the airport’s operations are conducted
during visual conditions. The following sections describe the potential capacity enhancements
considered.

Additional Taxiway Exits
For each of the runway ends at APF, the FAA methodology shows the taxiway exit factor being
maximized with four exits in the optimal range from the landing threshold. Currently each runway
end is limited to only two exits within this specific exit range.
For landings on either end of Runway 5-23, there are three exits utilized on a regular basis as
illustrated in Figures 4-1 and 4-2. However, as described in the airfield capacity analysis, only two
of these exits were considered eligible within the 3,000 to 5,500 foot optimal exit range since all
three were not separated by at least 750 feet. Regardless, even if all three exits were eligible, they
would not increase the capacity significantly since for APF’s airfield configuration, the same exit
factor is applied in the FAA charts for two or three exits within the optimal range. The exit factor
does improve with four eligible exits, but it only increases the hourly capacity under visual
conditions by one percent. During instrument conditions the taxiway exit factor is maximized with
two eligible exits. In other words, additional exits off Runway 5-23 are not required from a capacity
standpoint.
Given the high performance aircraft that operate at APF on a regular basis, the potential for
additional high-speed exit taxiways off of Runway 5-23 were also reviewed. Per the current FAA
design criteria, high-speed exit taxiways need to be at a 30 degree angle with the runway centerline
they serve. At APF, both Taxiways A2 and A4 serve as high-speed taxiways, even though they are
at a 45 degree angle with the runway. Discussions with ATCT management as part of the overall
runway and taxiway flow analysis documented that the jet aircraft utilizing Runway 5-23 do not
have any problems exiting the runway in an expedited manner to the southeast. This is largely in
part due to Taxiways A2 and A4 which facilitate aircraft arrivals to the East and South Quads.
However, jet aircraft utilizing Runway 5-23 do not have this capability when their final destination
is the North Quad as there are no high-speed exit taxiways on the northwest side of the runway. As
such, high-speed exits off the northwest side of Runway 5-23 are recommended to expedite aircraft
arrivals to the North Quad today and eventually the West Quad in the future.
For Runway 14-32 the same issue exists as described for Runway 5-23. If new connector taxiways
were added to provide a third, eligible exit for landing in both directions, it would not increase the
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capacity significantly due to the exit factor values in the FAA’s calculations. More important, it
would not be possible to add another taxiway exit within the FAA’s optimal range for landings to
either end of Runway 14-32. This is due to the fact that for landings on either end, the current two
exits are less than 1,500 feet apart and therefore cannot accommodate another properly spaced exit
in-between. Also as shown on Figures 4-3 and 4-4, the 3,000 to 5,500 foot optimal range extends
beyond the physical runway ends for landings in either direction. As such, no additional connector
taxiways are required off Runway 14-32 for capacity purposes.

Run-up Areas and Bypass Capability
Because of the significant mix of small and large aircraft operations at APF, consideration should
be given to ensuring aircraft have access to a dedicated run-up area and/or a bypass taxiway to
increase the ability for aircraft to depart more efficiently. Currently there are three run-up areas on
the airfield, two of which serve Runway 5-23 at each end of Taxiway A and one serving Runway
32 at the end of Taxiway B. While there is no mechanism in the FAA’s methodology to quantify
the operational benefits that run-up areas or bypass taxiways create, they are recommended to
improve the overall airfield capacity, especially during peak activity periods like those experienced
at APF. As such, recommended run-up areas and/or bypass connector improvements are addressed
in subsequent sections.

Airfield Operational Procedures
In some cases, changes to the operational procedures can enhance the overall efficiency of an
airfield and therefore improve its capacity. Through a combination of using both runways and
efficient taxiing procedures, ATCT management at APF is able to maximize the capability of the
current runway and taxiway configuration. The potential to implement additional operational
practices with the goal of enhancing airfield capacity is limited at APF. These practices include line
up and wait procedures and/or the establishment of land and hold short operations (LAHSO), both
of which are not allowed by the company operating the contract tower at APF. While line up and
wait procedures could in theory be implemented, the physical characteristics of the runways at APF
would not support LAHSO operations. Regardless, as with run-up areas and bypass taxiways, there
is no way to quantify the capacity related benefits of such operational procedures without
developing a computer simulation model to evaluate the potential incremental changes in overall
capacity.
Changes in the number of touch and go procedures conducted have the potential to increase overall
airfield capacity. Airports with significant flight training generate more local touch and go
operations, which increases the overall airfield capacity since touch and goes do not require as
much runway occupancy time as two individual aircraft operations. However, local operations at
APF are not projected to increase significantly over the 20-year planning horizon. In fact, the
forecast chapter shows the local share of operations remaining below 20 percent through the longterm planning period. If, however this activity was to increase to more than 20 percent at some
point in the future, it would place the airport in the next touch and go factor category (21 to 30
percent) for the FAA calculations, increasing all of the average VFR hourly capacities included in
Table 4-8 by 7 percent. Everything else remaining constant, this would increase the ASV by nearly
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six percent, making the annual operations projected by the end of the planning period to be
approximately 79 percent of the airfield capacity.
This serves to illustrate that FAA capacity calculations are dependent on each parameter
considered. A change in the expected operational fleet mix would result in similar, if not even
greater, changes than the touch and go factor example. Since the capacity calculations are so
dependent on the operational characteristics, it is recommended that an updated capacity analysis
be conducted when annual operations at APF reach approximately 154,000 (70 percent of the
current airfield’s ASV). It is also worth noting that prior to the Great Recession, APF handled
higher levels of annual operations, peaking at 158,420 in 2005. While the fleet mix has changed
since that time, so has the airfield. Based on the forecast it is expected that the airport will continue
to support a diverse mix of both small and large GA aircraft. The key to maximizing the efficiency
of the airport will continue to be the effective sequencing of these aircraft by ATCT management.
Between December and March, the airport handles a majority of its annual operations with some
significant peaks occurring during this period. Such peaks could not be evaluated in the FAA’s
methodology for estimating airfield capacity, since it is based on a typical day. Regardless,
discussions with ATCT management, the aircraft operators, and airport management all revealed
that the most limiting factor with respect to airfield capacity was related to the congested airspace
around the entire southwest Florida region, which cannot be improved by local ATCT or any
physical airfield improvements.

Runway Requirements
As the primary airfield component, a runway must have the proper length, width, and strength to
safely accommodate the critical design aircraft. In addition to the physical characteristics of a
runway, there are a number of other safety-related design standards that must be met, including the
Runway Safety Area, Runway Object Free Area, Runway Protection Zones, and Obstacle Free
Zones. Each of these, as well as other runway requirements for APF, are described in the following
sections.

4.4.1

Runway Length Analysis

FAA AC 150/5325-4B, Runway Length Requirements for Airport Design, provides the current
standards and methods for computing recommended runway lengths. Use of this AC is required
when a runway extension project is intended to request or receive federal funding. Different
methods for calculating runway length are categorized by the maximum certificated takeoff weight
(MTOW) groups of 12,500 pounds or less; over 12,500 pounds, but less than 60,000 pounds; and
60,000 pounds or more. It should be noted that depending on the aircraft manufacturer, MTOW
may also be referred to as the maximum takeoff weight, maximum allowable takeoff weight, or
maximum design takeoff weight.
While the procedures and design rationale vary depending on the weight category, each still
requires some basic airfield data. This data is used in adjusting how an aircraft’s takeoff and landing
performance might be influenced by the unique characteristics of a specific airport. For APF these
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include the established airfield elevation of 8 feet above mean sea level (AMSL) and the mean daily
maximum temperature of the hottest month, which is 91 degrees Fahrenheit.

Length Required for Small Aircraft
Small aircraft are defined as those that have a MTOW of 12,500 pounds or less. The small aircraft
group includes almost all single- and multi-engine (piston and turboprop) aircraft. The charts in
FAA AC 150/5325-4B for determining the length required for small aircraft were not utilized in
this study. While the SW-NE turf runway only serves small aircraft, it cannot and will not be
extended. As noted in the existing conditions chapter, the turf runway is bounded by Runway 5-23,
Taxiway C, and Taxiway D. Additionally, once development begins in the West Quad and the first
connector taxiway is required between Runway 5-23 and Taxiway D, the turf runway will need to
be decommissioned.

Requirements for Large Aircraft up to 60,000 Pounds
Using approved aircraft flight manuals, FAA AC 150/5325-4B provides performance curves to
determine the runway length required for large aircraft weighing between 12,500 and 60,000
pounds. In addition to the airfield elevation and mean daily maximum temperature, information on
the useful load factor, effective runway gradient, and typical weather conditions are required.
Useful load refers to the difference between an aircraft’s MTOW and the empty weight. As such,
the useful load factor provides an indication of the amount of passengers, cargo, and fuel carried
by an aircraft. In the FAA’s charts there is an option to select either a 60 or 90 percent useful load
factor. Essentially, the heavier the aircraft (higher useful load percentage) the more runway length
required. Because of the airport’s southeastern location within the nation, flights of 1,000 miles,
1,500 miles, or even longer (to get to the west coast) are common and occur on a regular basis. As
a result, both the 60 and 90 percent useful loads were calculated.
The FAA performance curves for jet aircraft weighing 12,500 to 60,000 pounds are also split into
the categories of 75 and 100 percent of the fleet. FAA AC 150/5325-4B provides lists of the GA
jet aircraft that represent 75 percent of the fleet flying in the U.S. This list combined with a second
list represents 100 percent of the GA jet fleet in this weight range. The FAA’s 100 percent of the
fleet table includes the larger Beechcraft Hawker, Bombardier Challenger, Bombardier Learjet,
Cessna Citation, and Dassault Falcon series business jets. All of these aircraft conduct operations
at APF on a regular basis; therefore, the 100 percent of the fleet performance curves were used.
Applying local conditions to these performance curves yields an initial runway length requirement
based on no wind, a dry runway surface, and zero effective runway gradient. These initial runway
length requirements for APF were 5,400 feet for a 60 percent useful load and 8,400 feet for the 90
percent useful load.
Adjustments are then made to the initial runway lengths for either takeoff or landing operations,
but not for both, as the increases are not cumulative. Takeoff adjustments are based on the
maximum difference in centerline elevation of the runway being considered while landing
adjustments are only made for runways serving jet aircraft operations. For takeoffs, since the initial
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lengths are adjusted for a specific runway’s effective gradient, the centerline elevation difference
for the most critical runway was applied as both runways accommodate aircraft in this weight range.
At APF, Runway 5-23 has the greatest difference in centerline elevation with 2 feet between the
high and low points of the runway. For landings, the initial length is increased by 15 percent (up to
a specified limit) to account for the decrease in landing performance under wet and slippery
conditions. After both takeoff and landing adjustments are considered, the final recommended
length for large aircraft weighing between 12,500 and 60,000 pounds is 6,210 feet at a 60 percent
useful load and 8,420 feet at a 90 percent useful load.

Specific Lengths for Aircraft Greater than 60,000 Pounds
FAA AC 150/5325-4B specifies that the Airport Planning Manuals (APMs) provided by the aircraft
manufacturers be utilized for calculating specific takeoff and landing lengths of large aircraft over
60,000 pounds. Unfortunately, APMs are not published for most GA jets, including the Gulfstream
G650 and G450 critical aircraft, which have MTOWs of 99,600 and 74,600 pounds, respectively.

Runway Length Analysis Using Balanced Field Length
Since most GA jets over 60,000 pounds do not have an APM, performance data from the aircraft
manufacturers was used to analyze the runway lengths required for these aircraft. A number of the
more common GA business jets operating today and weighing more than 12,500 pounds were
evaluated. The resulting 49 aircraft are listed in Table 4-10 based on their MTOW, from lightest
to the heaviest, along with the corresponding runway length requirements.
Three different runway lengths have been shown for each aircraft. The first is the Balanced Field
Takeoff Length. This is published by the aircraft manufacturers as the length required for takeoffs
on a flat and dry runway, with the aircraft at MTOW and operating under standard atmospheric
conditions (59 degrees Fahrenheit at sea level). Because the elevation at APF is 8 feet AMSL but
the average temperature is well in excess of 59 degrees Fahrenheit, these calculations are
considered a best case scenario for the aircraft at MTOW and representative of only a few days
each year.
The second number is the Required Takeoff Length at APF which is calculated using the Balanced
Field Takeoff Length for each aircraft adjusted for local conditions (airfield elevation, mean daily
maximum temperature of the hottest month, and maximum difference in runway centerline
elevation) per the accepted FAA methodology. In all cases these lengths are longer due to the
climate of the local area. This is an important consideration as these figures represent the upper
range of runway lengths required for each aircraft to be able to depart APF at MTOW (without
weight restrictions).
The third number is also a Required Takeoff Length at APF calculated using the Balanced Field
Takeoff Length for each aircraft; however, when adjusted for local conditions, 78 degrees
Fahrenheit was applied. This is the average maximum temperature between December and March,
when approximately half of the GA jet operations occur at APF.
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TABLE 4-10
SPECIFIC RUNWAY LENGTHS FOR GA JETS WEIGHING MORE THAN 12,500 POUNDS

Aircraft Type

Aircraft
Reference
Code

Maximum Takeoff
Weight (pounds)

Balanced Field
Takeoff Length
(standard
conditions)

Required Takeoff
Length at APF
(local conditions
with 91° F temp.)

Required Takeoff
Length at APF
(local conditions
with 78° F temp.)

Citation CJ3

B-II

13,870

3,450’

4,023’

3,802’

Citation II

B-II

14,100

3,450’

4,023’

3,802’

Citation Bravo

B-II

14,800

3,600’

4,197’

3,967’

Citation Encore

B-II

16,630

3,490’

4,070’

3,846’

Phenom 300

B-II

17,968

3,138’

3,661’

3,460’

Citation Excel

B-II

18,700

3,415’

3,983’

3,764’

Citation XLS

B-II

20,200

3,560’

4,151’

3,923’

Learjet 70

C-II

21,500

4,440’

5,171’

4,887’

Learjet 75

C-II

21,500

4,440’

5,171’

4,887’

Citation III

C-II

22,000

5,030’

5,856’

5,534’

Citation VII

C-II

23,000

4,850’

5,647’

5,336’

Sabreliner 80

C-II

23,300

4,550’

5,299’

5,008’

Sabreliner 65

B-II

24,000

5,895’

6,859’

6,481’

1125 Astra SP

C-II

24,650

5,395’

6,279’

5,934’

Gulfstream 150

C-II

26,100

5,499’

6,400’

6,048’

Hawker 800

C-II

28,000

5,032’

5,858’

5,536’

Gulfstream 200

C-II

35,450

6,083’

7,077’

6,687’

Gulfstream I

B-II

36,000

4,725’

5,502’

5,199’

Citation X

C-II

36,600

5,250’

6,111’

5,775’

Falcon 50

B-II

38,800

4,700’

5,473’

5,172’

Challenger 300

C-II

38,850

4,810’

5,601’

5,293’

Gulfstream 280

C-II

39,600

4,750’

5,531’

5,227’

Challenger 350

C-II

40,600

4,835’

5,630’

5,320’

Falcon 2000S

B-II

41,000

4,325’

5,038’

4,761’

Challenger 600

C-II

41,100

5,700’

6,633’

6,268’

Falcon 2000LXS

B-II

42,800

4,675’

5,444’

5,145’

Challenger 601

C-II

45,100

6,050’

7,039’

6,651’

Challenger 605

C-II

48,200

5,840’

6,795’

6,421’

Challenger 650

C-II

48,200

5,640’

6,563’

6,202’

Falcon 900

B-II

49,000

5,360’

6,238’

5,895’

Challenger 800

C-II

53,000

6,305’

7,334’

6,931’

Gulfstream II

C-II

65,500

5,700’

6,633’

6,268’

Gulfstream III

C-II

69,700

5,100’

5,937’

5,610’

Falcon 7X

B-III

70,000

5,710’

6,644’

6,279’

Gulfstream 350

D-II

70,900

5,050’

5,879’

5,556’

Falcon 8X

B-III

73,000

6,000’

6,981’

6,597’

Gulfstream IV

C-II

74,600

5,450’

6,343’

6,158’
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TABLE 4-10
SPECIFIC RUNWAY LENGTHS FOR GA JETS WEIGHING MORE THAN 12,500 POUNDS

Aircraft Type

Aircraft
Reference
Code

Maximum Takeoff
Weight (pounds)

Balanced Field
Takeoff Length
(standard
conditions)

Required Takeoff
Length at APF
(local conditions
with 91° F temp.)

Required Takeoff
Length at APF
(local conditions
with 78° F temp.)

Gulfstream 450

D-II

74,600

5,600’

6,517’

5,994’

Falcon 6X

B-III

77,460

5,480’

6,378’

6,027’

Gulfstream 500

D-III

79,600

5,400’

6,285’

5,939’

Gulfstream V

C-III

90,500

6,110’

7,108’

6,717’

Gulfstream 550

D-III

91,000

5,910’

6,876’

6,498’

Global 5000

C-III

92,500

5,540’

6,447’

6,092’

Gulfstream 600

D-III

94,600

5,900’

6,865’

6,487’

Global Express

C-III

95,000

5,820’

6,772’

6,399’

Global 6000

C-III

99,500

6,476’

7,533’

7,118’

Gulfstream 650

D-III

99,600

5,858’

6,816’

6,441’

Global 8000

C-III

104,800

5,880’

6,842’

6,465’

Global 7500

C-III

106,250

5,800’

6,749’

6,377’

SOURCE: Aircraft manufacturers, industry databases, aircraft performance manuals, and ESA analysis, 2019.
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Recommended Runway Lengths
The current runway lengths at APF are 6,600 feet for Runway 5-23, and 5,001 feet for Runway 1432. However, declared distances have been applied to both runways to provide the proper Runway
Safety Areas (addressed in a following section). Declared distances determine, among other things,
the actual Federal Aviation Regulation (FAR) takeoff length available for a runway. For this section
it is important to note that the Accelerate Stop Distance Available (ASDA) calculated as part of the
declared distances is the limiting length for takeoffs. For departures off either end of Runway 5-23,
the ASDA provides 5,800 feet of runway length for takeoffs. For departures off Runway 14 the
ASDA is 4,550 feet while the ASDA for Runway 32 provides 4,870 feet for takeoffs.

Runway 5-23
As the primary runway, Runway 5-23 needs to be able to accommodate the landing and takeoff
lengths required for the most demanding aircraft conducting 500 or more annual operations. Using
the FAA’s methodology, the final recommended length at APF for large aircraft weighing between
12,500 and 60,000 pounds is 6,210 feet at a 60 percent useful load and 8,420 feet at a 90 percent
useful load. Accommodating these lengths would require an additional 410 to 2,620 feet of length
beyond the 5,800 feet currently available.
For aircraft over 60,000 pounds, the FAA methodology could not be applied since most GA jets do
not have a manufacturer’s APM. For this reason, it was essential to consider the analysis
summarized in Table 4-10. The Required Takeoff Lengths at APF for each aircraft listed in Table
4-10 (using the mean daily maximum temperature of the hottest month) are also depicted
graphically (from shortest to longest) in Figure 4-5, along with a reference line at 5,800 feet for
Runway 5-23. Unlike the FAA methodology, which considers either a 60 or 90 percent useful load,
the specific lengths for each GA jet under this methodology incorporates a 100 percent useful load
(MTOW). Regardless, the most demanding aircraft analyzed (Global 6000 at 99,500 pounds
MTOW) requires just over 7,500 feet. This is nearly 1,000 feet less than the FAA recommended
length for aircraft up to 60,000 pounds at a 90 percent useful load.
For the C-III and D-III aircraft in Table 4-10, the average Balanced Field Takeoff Length is just
above the available 5,800 feet on Runway 5-23. When adjusted for the local conditions using the
mean daily maximum temperature of the hottest month (91 degrees Fahrenheit), this average
increases to 6,800 feet. As noted, all of the runway lengths reflected in Table 4-10 are based on the
respective MTOW for each aircraft. What is not noted is that the airport has a 75,000 pound aircraft
weight limit. Therefore, all of the C-III and D-III aircraft listed must operate under a weight
restriction at APF. For GA aircraft, these weight restrictions are usually in the form of fuel loads,
which result in a corresponding reduction in the length required for takeoff.
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Figure 4-5: Takeoff Runway Length Requirements for Aircraft at APF
(local conditions with 91° F mean daily maximum temperature)

Existing Runway 5‐23
Takeoff Length Available
5,800 feet

‐
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3,000

4,000

5,000

6,000

NOTES:
1.
Based on published Balanced Field Takeoff Lengths for individual aircraft at Maximum Allowable Takeoff Weight, adjusted for mean maximum
temperature of 91 degrees Fahrenheit, airfield elevation, and Runway 5-23 elevation change (most critical) at APF.
2.
Aircraft shown requiring more than 5,800 feet of runway length will still be able to utilize Runway 5-23 with an operational weight limit.
SOURCE: ESA analysis, 2019.
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After all of the meetings, interviews, workshops, open houses, and surveys conducted during the
first 12 months of the master plan process, virtually none of the feedback from airport tenants or
customers indicated that a change in the 75,000 pound weight limit would be necessary. However,
in November of 2018, Bombardier’s newer Global 7500 obtained FAA certification. Shortly
thereafter a current airport tenant looking to upgrade to this aircraft inquired about operating the
aircraft at Naples. As shown in Table 4-10, this aircraft has a MTOW of 106,250 pounds; some
30,000 pounds over the current aircraft weight restriction. It is also worth noting that a fractional
operator that utilizes the airfield on a regular basis will begin accepting deliveries of the Global
7500 into its fleet in 2021. And finally, at the time of this writing, the aircraft manufacturer was
planning to bring a Global 7500 to the airport for a static display in the early part of 2019. For such
a new aircraft it is not clear at this time whether the current 75,000 pound aircraft weight limit will
prevent this aircraft from operating at Naples. Figure 4-6 presents the same information as Figure
4-5; however, the aircraft are listed from the lightest to heaviest MTOW and a 75,000 pound
reference line has been included.
Equally important to note with respect to the operational requirements of the GA jets utilizing APF
is the temperature being considered. As per the FAA methodology, all of the runway lengths
calculated for the local conditions utilize the 91 degrees Fahrenheit mean daily maximum
temperature of the hottest month for APF (August). The historic weather data also documents that
the months of June, July, and September have average maximum temperatures of 90 degrees
Fahrenheit, while the other eight months have average maximum temperatures that range from 75
to 88 degrees Fahrenheit.
In 2017, only 15 percent of the annual GA jet operations occurred during the four hottest months
while approximately half of the operations occurred between December and March when the
average maximum temperature is 78 degrees Fahrenheit. As expected, Table 4-10 shows that using
this lower temperature results in takeoff lengths between the balanced field length at standard
atmospheric conditions and those using the maximum temperature of 91 degrees Fahrenheit. For
the C-III and D-III aircraft departing at their MTOW, the average runway length is approximately
6,400 feet when the temperature is 78 degrees Fahrenheit. However, since the average MTOW of
the C-III and D-III aircraft evaluated (including the current and future critical aircraft) is
approximately 20,000 pounds more than the 75,000 pound weight limit, the aircraft will not need
as much runway length as calculated for any temperature. Unfortunately, it is not possible to
calculate the takeoff length required by the individual GA jets at less than their respective MTOW.
Regardless, given the most critical aircraft have MTOWs that are 20 to 25 percent higher than the
airport’s weight limit and there has been no significant push to increase the weight limit, additional
takeoff length for Runway 5-23 is not considered a necessary facility requirement.
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Figure 4-6: Takeoff Runway Length Requirements for Aircraft at APF
(local conditions with 91° F mean daily maximum temperature)

Existing Runway 5‐23
Takeoff Length Available
5,800 feet

See
Note 3

‐
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7,000

NOTES:
1.
Based on published Balanced Field Takeoff Lengths for individual aircraft at Maximum Allowable Takeoff Weight, adjusted for mean maximum
temperature of 91 degrees Fahrenheit, airfield elevation, and Runway 5-23 elevation change (most critical) at APF.
2.
Aircraft shown requiring more than 5,800 feet of runway length will still be able to utilize Runway 5-23 with an operational weight limit.
3.
Aircraft below this line have a Maximum Allowable Takeoff Weight greater than 75,000 pounds.
SOURCE: ESA analysis, 2019.
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Runway 14-32
As the crosswind runway, the length of Runway 14-32 must support those aircraft requiring the
runway based on the wind rose analysis. Table 4-3 showed a crosswind runway at APF is needed
to support B-I aircraft during VFR conditions and for B-II aircraft during IFR conditions. The larger
B-II aircraft are included within the FAA’s 75 and 100 percent of the fleet categories for
determining runway lengths for aircraft weighing 12,500 to 60,000 pounds. FAA AC 150/5325-4B
states the distinction between the two categories is that the aircraft in the 100 percent group require
at least 5,000 feet of runway under standard atmospheric conditions (59 degrees Fahrenheit at sea
level) while those in the 75 percent of the fleet require less than 5,000 feet for the same conditions.
Of the 49 aircraft analyzed in Table 4-10 using the Balance Field Takeoff Approach, 13 were B-II
aircraft. The average Required Takeoff Lengths at APF for these 13 aircraft is 4,820 feet. When
the declared distances are considered, the current length available for takeoff (ASDA) on Runway
14 is 4,550 feet and 4,870 feet for Runway 32. Given that the B-II length requirements were
calculated based on the mean daily maximum temperature of the hottest month and using the
MTWO for each aircraft, the current length of Runway 14-32 appears sufficient to serve the aircraft
needing the runway under crosswind conditions. Nonetheless, in order to provide additional
capability for the C-II and D-II GA jets that utilized Runway 14-32 on a regular basis, the potential
to utilize the full 5,001 feet of existing runway pavement, without declared distances, is evaluated
in the alternatives chapter.

4.4.2

Runway Width Requirements

Runway width requirements are based on the runway design standards (AAC and ADG) of the
most critical aircraft. The existing and future requirements for each runway are listed in Table 411 along with the corresponding runway shoulder width and blast pad dimensions.
TABLE 4-11
RUNWAY WIDTHS, SHOULDERS, AND BLAST PADS REQUIREMENTS
Runway
Design Code

Pavement
Width

Shoulder
Width

Blast Pad
Width

Blast Pad
Length

Existing and Future Standards
Runway 5-23

D-III

100’

20’ stabilized

140’

200’

Runway 14-32

D-II

100’

10’ stabilized

120’

150’

SW-NE (turf)

A-I

60’

10’ stabilized

n/a

n/a

SOURCE: FAA AC 150/5300-13A, Change 1, Airport Design.

At 150 feet wide, Runway 5-23 provides the pavement width required for both the existing and
future critical aircraft. The extra runway width also serves to provide the required 20 foot stabilized
shoulders. However, while the paved blast pads off each end of the runway have the proper width,
both are only 100 feet long. Therefore, the blast pads should be extended by 100 feet.
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Currently Runway 14-32 provides the proper width for the existing and future critical aircraft, as
well as the required stabilized shoulders; but there are no blast pads. Since the runway is utilized
by jet aircraft on a regular basis, it is recommended to have paved blast pads on both ends to prevent
soil erosion. In fact, in the most recent aerial images of APF, it is possible to see evidence of erosion
off each end of Runway 14-32. Therefore, a 120 foot wide by 150 foot long blast pad off each end
is required.
The SW-NE turf runway provides the required runway width and stabilized shoulders to
accommodate the activity by the small GA aircraft (under 12,500 pounds) with approach speeds
less than 50 knots.

4.4.3

Runway Pavement Strength and Condition

Pavement strength requirements for each runway at an airport are predicated upon the critical
aircraft’s weight and how that weight is distributed through the landing gear. The Pavement
Condition Index (PCI) provided for each runway in the existing conditions chapter was based on
the June 2015 Florida Department of Transportation (FDOT) pavement evaluation report.
For both Runway 5-23 and Runway 14-32, the current pavement strength exceeds the airport’s
75,000 pound limitation. This is based on information in the FDOT’s November 2015 Pavement
Classification Number (PCN) Evaluation Report for APF. With respect to future considerations,
the master plan process has documented over 70 responses from tenants, customers, stakeholders,
and public regarding questions about the existing and future airfield facility and operation. These
included a majority of the local operators of the larger business jet aircraft. Of these, very few
indicated that the current 75,000 pound weight restriction limits the type of activity that they
conducted to and from APF. In fact, most indicated that since their flights were predominantly
domestic, the weight restriction did not impact their aircraft operations.
FDOT’s June 2015 Statewide Airfield Pavement Management Program report for APF documented
Runway 5-23 as having an area weighted PCI of 86 (good) and Runway 14-32 with a PCI of 100
(good). These high pavement ratings are the result of the projects to rehabilitate each runway just
prior to the 2015 pavement evaluation. However, portions of the side stripes associated with the
last Runway 5-23 rehabilitation have created some maintenance issues. At the time of this writing,
these were being re-evaluated to determine the proper course of action to correct the problem.
Projects to rehabilitate runway pavements are routinely conducted every 15 to 20 years after the
previous major rehabilitation, strengthening, or new construction. These projects, which repair
damage to the runway pavement resulting from normal wear, need to be conducted even at airports
with regular pavement maintenance programs, including crack sealing and surface seal coats. Given
the current condition of the runway pavements, the next required rehabilitation of the runway
pavements is not anticipated until the end of the 20-year planning horizon. Additionally, the FAA
considers the grooving of any runway serving or expected to serve jet aircraft as a high safety
priority. Therefore, both Runways 5-23 and Runway 14-32 should continue to remain grooved.
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4.4.4

Runway Safety Criteria

The safety surfaces required to protect aircraft operations and the public include the Runway Safety
Area, Runway Object Free Area, Runway Protection Zones, and Obstacle Free Zones. The FAA
definitions for these surfaces are included below and each, as well as a number of others, are
depicted on the Airport Layout Plan (ALP) drawing set:
Runway Safety Area (RSA) - A defined surface surrounding the runway prepared or suitable
for reducing the risk of damage to airplanes in the event of an undershoot, overrun, or veer off
the runway. The RSA needs to be: (1) cleared and graded with no potentially hazardous ruts,
humps, depressions, or other surface variations; (2) drained by grading or storm sewers to
prevent water accumulation; (3) capable, under dry conditions of supporting the occasional
passage of aircraft without causing structural damage to the aircraft; and (4) free of objects,
except for those that need to be located in the safety area because of their function. It should
be noted that the FAA does not allow modifications to any RSA standards and that the area
must be owned and controlled by the airport.
Runway Object Free Area (ROFA) - The ROFA is centered on the runway centerline.
Standards for the ROFA require clearing the area of all ground objects protruding above the
RSA edge elevation. Except where precluded by other clearing standards, it is acceptable to
place objects that need to be located in the ROFA for air navigation or aircraft ground
maneuvering purposes and to taxi and hold aircraft in the ROFA. Objects non-essential for air
navigation or aircraft ground maneuvering purposes are not to be placed in the ROFA. This
includes parked airplanes and agricultural operations. As with the RSA, the ROFA must be
owned and controlled by the airport.
Runway Protection Zone (RPZ) – The RPZ is trapezoidal shaped area typically beginning
200 feet from the usable pavement end of a runway. The primary function of this area is to
preserve and enhance the protection of people and property on the ground. While there is no
vertical component, airports are required to maintain control of each runway’s RPZ. Such
control includes keeping the area clear of incompatible objects and activities. While not
required, this control is much easier to achieve and maintain through the acquisition of
sufficient property interests in the RPZs.
Runway Obstacle Free Zone (ROFZ) - The ROFZ is a three-dimensional volume of airspace
centered on the runway that supports the transition of ground to airborne operations (or vice
versa). The ROFZ clearing standards prohibit taxiing, parked airplanes, and other objects,
except frangible navigational aids or fixed-function objects (such as signage), from penetrating
this zone. Precision instrument runways also require an Inner-transitional OFZ and Precision
OFZ. If there is an approach lighting system, then an Inner-approach OFZ is also required.
Dimensions of the required RSA, ROFA, RPZ, and ROFZ shown in Table 4-12 are directly related
to runway design standards (AAC and ADG) and visibility minimums. Because the critical aircraft
for each runway will not change and since there are no significant changes expected to the
instrument approach minimums (addressed in a subsequent sections), both the existing and future
runway safety criteria will remain the same throughout the planning period. For both runways, the
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1,000 foot RSA and ROFA lengths are for the protection of takeoffs and reflect the space required
beyond the departure end of the runway. For landing operations, the RSA and ROFA lengths only
need to be 600 feet prior to the threshold.
TABLE 4-12
EXISTING AND FUTURE RUNWAY SAFETY CRITERIA
Runway
Safety Area

Runway
Object Free Area

Runway
Protection Zone

Runway
Obstacle Free Zone

Runway 5-23

500’ wide
600’ prior
1,000’ beyond

800’ wide
600’ prior
1,000’ beyond

500’ x 1,010’ x 1,700’
(both Approach and
Departure RPZs)

400’ wide
200’ beyond

Runway 14-32

400’ wide
600’ prior
1,000’ beyond

800’ wide
600’ prior
1,000’ beyond

500’ x 1,010’ x 1,700’
(both Approach and
Departure RPZs)

400’ wide
200’ beyond

SW-NE (turf)

120’ wide
240’ prior and
beyond

250’ wide
240’ prior and
beyond

250’ x 450’ x 1,000’

120’ wide
200’ beyond

SOURCE: FAA AC 150/5300-13A, Change 1, Airport Design.

All of the runways have compliant RSAs, ROFAs, and ROFZs. However, as noted previously,
declared distances have been applied in order to achieve the proper RSAs for both Runway 5-23
and Runway 14-32. The use of declared distances is typically limited to those airport facilities that
cannot provide certain design standards without shifting the landing thresholds and/or departure
points of a runway. The application of declared distances is runway specific and requires FAA
approval. Under declared distances, four different lengths are calculated for operations to/from a
specific runway end. These distances are used by pilots to determine whether or not their aircraft
(in a given configuration) can takeoff or land based on the lengths available. Declared distances
include:
TORA
TODA
ASDA
LDA

Takeoff Run Available
Takeoff Distance Available
Accelerate Stop Distance Available
Landing Distance Available

The RSA needs to extend 1,000 feet beyond the distance declared for both ASDA and LDA. For
takeoffs and landings on Runway 5, there is only 200 feet of full width RSA available beyond the
runway end; therefore, the ASDA and LDA must both be reduced by 800 feet. For landings on
Runway 5, the LDA must be reduced another 800 feet due to the displaced threshold. The same
declared distances are also applied for takeoffs and landings on Runway 23 since the Runway 23
threshold has been displaced 800 feet and there is only 200 feet of full width RSA available beyond
the runway end.
For takeoffs and landings on Runway 14, there is only 549 feet of full width RSA available beyond
the runway end; therefore, the ASDA and LDA must both be reduced by 451 feet. For landings on
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Runway 14, the LDA must be reduced another 128 feet due to the displaced threshold. For takeoffs
and landings on Runway 32, there is only 872 feet of full width RSA available beyond the runway
end; therefore, the ASDA and LDA must both be reduced by 128 feet. For landings on Runway 32,
the LDA must be reduced another 451 feet due to the displaced threshold.
The resulting declared distances are shown in Table 4-13. It should be noted that these distances
are slightly different for Runway 14-32 than those currently included in the FAA aeronautical
publications. This is due to the fact that the figures in Table 4-13 are based on the runway end and
displaced threshold locations surveyed as part of the FAA Airport Geographical Information
System (AGIS) data for this study. Depending on the ultimate improvements and/or configuration
of Runway 14-32, a formal request to update the declared distances for Runway 14-32 may be
necessary.
TABLE 4-13
DECLARED DISTANCES FOR APF
TORA

TODA

ASDA

LDA

Runway 5

5,800’

5,800’

5,800’

5,000’

Runway 23

5,800’

5,800’

5,800’

5,000’

Runway 14

5,001’

5,001’

4,550’

4,422’

Runway 32

5,001’

5,001’

4,873’

4,422’

SOURCE: Calculations based on June 18, 2018 runway survey.

When declared distances are applied, separate Approach and Departure RPZs may be required on
each runway end. This is the case for all four ends of the runways at APF. The Approach RPZ
begins 200 feet prior to the landing threshold (displaced or not), while the Departure RPZ begins
200 feet beyond the length declared for the TORA. Portions of the Approach and Departure RPZs
for each runway end extend beyond the current airport property limits.
To the southwest, the Runway 5 Approach RPZ and Runway 23 Departure RPZ extend over the
undeveloped mangrove areas and a small portion of the Gordon River. To the northeast, both the
Runway 23 Approach RPZ and Runway 5 Departure RPZ extend over Airport Pulling Road and
encompass a number of commercial and light industrial parcels. Northwest of the airport, the
Runway 14 Approach RPZ and Runway 32 Departure RPZ both extend off airport property and
across the Gordon River. Much of the area comprises of undeveloped mangroves, but the RPZs do
encompass a portion of the Gordon River Greenway as well as a portion of the boat ramp and boat
storage area of the River Reach Apartment complex. To the southeast, the Runway 32 Approach
RPZ and Runway 14 Departure RPZ extend across North Road and Airport Pulling Road. These
RPZs encompass the eastern end of the Rock Creek RV Resort, some commercial businesses, and
a number of single family homes to the east of Airport Pulling Road.
The RPZ areas extending off-airport property are evaluated as part of the airport development
alternatives with respect to the FAA’s current guidance on compatible land uses within an RPZ.
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This will be included as part of the evaluation to determine the potential to utilized the existing
5,001 feet of pavement on Runway 14-32 without declared distances.

4.4.5

Line-of-Sight Requirements

As part of the design and safety criteria, there are also two critical line-of-sight requirements that
must be considered. The first is the Runway Visibility Zone (RVZ) which protects the proper lineof-sight between both existing and future runway configurations. A clear RVZ allows aircraft
operating on the airfield to verify the location and movements of other aircraft and vehicles on the
ground that could create a conflict. This zone must be kept clear of any fixed or movable objects,
including parked aircraft, at APF while the ATCT is closed.
The other line-of-sight requirement is directly related to the ATCT and the ability for the controllers
to have an unobstructed view of all existing and future aircraft movement areas. In addition to other
setbacks and imaginary surfaces, the ATCT line-of-sight is a critical element when considering the
location and height of future airport facilities, as well as the location of future aircraft movement
areas. All future ATCT line-of-sight calculations need to be based on the established eye height for
the ATCT which is 80 feet AMSL.

Taxiway System Requirements
Taxiway systems include parallel taxiways, entrance/exit taxiways, connector taxiways, apron
taxilanes, hangar taxilanes, bypass taxiways, and run-up areas. Circulation of the airport’s critical
aircraft were utilized to establish the minimum taxiway system requirements for the two existing
paved runways. Some of the taxiway standards reflected in Table 4-14 are based on the newer TDG
while others still remain a function of the critical aircraft’s ADG.
TABLE 4-14
MINIMUM TAXIWAY SYSTEM REQUIREMENTS
Width

Safety
Area

Object Free
Area

Offset to
Runway

Runway 5-23

35’

118’

186’

400’

Runway 14-32

35’

79’

131’

300’

Taxiways Serving

SOURCE: FAA AC 150/5300-13A, Change 1, Airport Design.

4.5.1

Taxiways and Taxilanes

Since the last master plan was conducted, the FAA has implemented new guidance on taxiways,
primarily with respect to fillet design and layouts to enhance the safety of aircraft movements by
minimizing the potential for runway incursions. An overview of the existing and future design
standards for each taxiway is provided in Table 4-15 while the location for each are depicted on
Figure 4-7. In some instances, the future design criteria noted may change based on the final
airfield development and therefore type of aircraft served by a taxiway.
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As with runway pavements, projects to rehabilitate the taxiways are routinely conducted every 15
to 20 years after the previous major rehabilitation, strengthening, or new construction. A majority
of the taxiways and taxilanes at APF have been recently rehabilitated, including a number since the
2015 FDOT pavement evaluation. Specific information is provided after Table 4-15 for the existing
taxiways needing improvements to meet standards or repairs beyond the normal pavement
rehabilitation cycle.
TABLE 4-15
INDIVIDUAL TAXIWAY AND TAXILANE STANDARDS
Taxiway

Minimum Width

Existing TDG - ADG

Future TDG - ADG

Meets FAA Standards

A

50’

3 – III

3 – III

All except Taxiway A3

B

40’

2 – II

2 – II

All except Taxiway B1

C

40’

2 – II

2 – II

All except Taxiway C1

D

40’

2 – III

3 – III

All except end connector

T

50’

3 – III

3 – III

Yes

E

40’

2 – II

2 – II

Yes

F

40’

2 – II

2 – II

Yes

Taxilane

SOURCE: APF Airport Diagram and ESA analysis 2019.

Taxiway A
As noted in the airport capacity section, connector Taxiways A2 and A4 are not true high-speed
exit taxiways since each is at a 45 degree exit angle off Runway 5-23 versus the FAA standard of
30 degrees. Right angle intersections are the FAA standard for connector taxiways that are not
high-speed exits as they provide the best visibility left and right for pilots when approaching the
intersection with a runway. However, for Taxiways A2 and A4 the runway and taxiway flow
analysis demonstrated that these taxiways are only used for aircraft exiting Runway 5-23.
Therefore, they do not need to be modified in the future.
The portion of Taxiway A3 connecting the parallel taxiway to the Commercial Airline Terminal
apron needs to be relocated. Currently this connector leads directly onto Runway 5-23. The FAA
does not recommend direct access from an aircraft parking apron since it can lead to an aircraft
inadvertently crossing the parallel taxiway and entering the runway environment.
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FIGURE 4-7
EXISTING AIRFIELD PAVEMENT AREAS

Facility Assessment and Requirements

Taxiway B
The 2015 FDOT pavement study documented that the primary portion of Taxiway B had an overall
area weighted average PCI of 83 (satisfactory). However, this average can be misleading as to
which portions of the taxiway may need rehabilitation in the future. In fact, the portion of Taxiway
B between Taxiway A and the end connector with the Runway 14 end has a PCI rating of 94 (good).
Between Taxiway A and the end connector with the Runway 32 end, Taxiway B has a PCI of 78
to 79 (satisfactory). For the end connectors, the one at the Runway 14 end is rated with a PCI of 82
(satisfactory) while the one at the Runway 32 end is at 47 (poor). The 2015 FDOT pavement study
identified the need to mill and overlay the Runway 32 end connector as soon as possible. The other
Taxiway B connectors varied from 68 to 69 (fair) and will likely need rehabilitation during the
second half of the 20-year planning horizon.
Despite its fair pavement condition, the portion of Taxiway B1 connecting the parallel taxiway to
the General Aviation Terminal apron needs to be relocated. Currently this connector leads directly
onto Runway 14-32, which does not comply with FAA taxiway standards.

Taxiway C
The primary portion of Taxiway C had an overall area weighted average PCI of 87 (good).
However, while most of the primary sections ranged between 90 and 94 (good) the end connector
at the Runway 32 end was rated at 51 (poor). The 2015 FDOT pavement study identified the need
to mill and overlay this end connector of Taxiway C with Runway 32 as soon as possible. Two of
the other three Taxiway C connectors were rated at 69 (fair), while the third (Taxiway C1) was
rated at 58 (fair).
Due to its relatively low fair pavement rating, the Taxiway C1 connector between Taxiway C and
the Commercial Airline Terminal was identified in the 2015 FDOT study as needing an immediate
mill and overlay. However, Taxiway C1 needs to be relocated since it provides direct access onto
Runway 14-32 from the Commercial Airline Terminal, which does not comply with FAA taxiway
standards.

Taxiway D
The end connector of Taxiway D, which ties into Runway 23, does not comply with FAA taxiway
standards. The alternatives chapter evaluates the ability to provide a right angle taxiway at this
intersection to improve the visibility with the runway environment. Jet blast and prop wash need to
be taken into consideration given the end connector’s proximity to adjacent hangar facilities.

Taxiway T
The intersection of Taxiways A, C, and T does not comply with the FAA “three-node concept”
taxiway standard. Taxiway intersections need to be kept simple by reducing the number of taxiways
that intersect at one location. Compliance with the FAA “three-node concept” means that a pilot
cannot have any more than three choices at a taxiway intersection. Ideally these are left, right, and
straight ahead. While Taxiway T does provide some bypass capability for the movement of aircraft
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to and from the Commercial Airline Terminal apron, it should be considered for removal at such a
time when the pavement condition can no longer accommodate aircraft movements. Alternately, it
could also be removed earlier or the intersection reconfigured when the Commercial Airline
Terminal apron is rehabilitated or reconfigured.

Connector Taxiway
The connector taxiway that ties into the Taxiway A and Taxiway B intersection from the General
Aviation Terminal apron needs to be reconfigured. This taxiway is the only remaining portion of
Taxiway G, which existed between the runway intersection and General Aviation Terminal apron.
Currently the proximity of this connector to the Taxiway A and Taxiway B intersection does not
comply with the FAA “three-node concept” taxiway standard. The relocation of this connector
should be done as part of the project to relocate the portion of Taxiway B1 that is between Taxiway
B and the General Aviation Terminal apron.

Taxiway Fillets
When the TDG designation was added to the FAA’s airport design criteria, it changed the size and
configuration of pavement fillets. Because the taxiway turning radii and edge fillet are now based
on the critical aircraft’s main gear width and distance from the cockpit, the FAA has established
larger fillet areas and the associated lead-in tapers. For APF there are a number of existing taxiways
that do not provide the newer fillet and lead-in taper areas. However, based on discussion with
ATCT and airport operations management, they have not experienced any problems with the
current fillet geometry, even for the largest aircraft ground movements. Therefore, they are not
considered a priority and the larger fillets and lead-in tapers should only be added when the
associated taxiways need rehabilitation.

Hot Spot 1
The FAA defines a Hot Spot as a runway safety related problem area on an airport that creates an
increased risk for aircraft ground movements. Typically, it is a complex or confusing taxiway to
taxiway or taxiway to runway intersection with a history of, or potential for, runway incursions or
surface incidents. Hot Spots are designated by the FAA and depicted on the official airport
diagrams published. For APF, Hot Spot 1 has been designated at the intersection of Taxiway A and
Taxiway B, just east of the General Aviation Terminal apron (see Figure 4-7). For Hot Spot 1, the
FAA publishes a note to maintain vigilance due to the confusing taxiway intersection.
The 2014, 2015, 2016, and available 2017 Surface Incident Records for APF were reviewed. These
provide a description of all Pilot Deviations (PD), Vehicle or Pedestrian Deviations (VPD), and
Operational Incidents (OI) that occurred at the airport. Of the 35 records, ten were associated with
the intersection at Taxiways A and B (Hot Spot 1), while the others were at different locations all
around the airfield. The Runway Safety Action Team for APF meets on a regular basis to discuss
the issues surrounding any surface movement incidents. It has been determined that Hot Spot 1 is
somewhat intermittent given that most every incident in this area occurs when Runway 14-32 is
active and the larger jets request Runway 5-23 for departure. It was estimated by ATCT
management, that 10-20 percent of the jet operators will request Runway 5-23 when Runway 14Naples Municipal Airport Master Plan
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32 is active. Most of those jets making these request end up having to cross the active runway in
order to get to Runway 5-23.
The Taxiway A and Taxiway B intersection has all of the proper pavement edge lighting, airfield
signage, and pavement markings, including enhanced taxiway centerline markings. One visual cue
that is not required, but could enhance the situational awareness of pilots traversing through this
area would be the addition of elevated runway guard lights, commonly known as wig-wag lights.
Wig-wag lights include a pair of elevated yellow flashing lights collocated on both sides of a
runway’s holding position signs and pavement surface markings. As an alternative, the runway
guard lights can also be installed across the taxiway pavement at the holding position marking using
in-pavement yellow lights. Runway guard lights are an effective visual aid in identifying runway
holding positions in both daytime and nighttime conditions. At a minimum, they should be
considered on Taxiway A at the holding position for Runway 14-32 for aircraft movements to the
southwest and on Taxiway B at the holding position for Runway 5-23 for aircraft movements to
the northwest.

4.5.2

Apron and Hangar Taxilanes

For both the General Aviation Terminal and Commercial Airline Terminal aprons, there are a
number of different markings which delineate the areas dedicated for aircraft parking and the
taxilane routes around these areas. For both aprons, these taxilane routes are non-movement areas,
meaning pilots do not need to contact the ATCT when utilizing them. The established apron
taxilanes will need to be adjusted for any future modifications to the aircraft apron areas, connector
taxiways serving them, or aircraft parking space needs. While non-movement areas do not
technically need to follow any set standards, the future non-movement areas should provide the
proper taxilane design standards for the aircraft they are intended to serve.
There are a number of taxilanes serving the various aircraft hangar facilities around the airfield that
do not have a designation. Because a majority of these taxilanes are within the leaseholds of the
facilities they serve, they were not included in the FDOT pavement evaluation. Similarly, future
improvements are subject to the terms of the individual leaseholds. On the east side of the airfield,
there are a number of taxilanes serving the various hangar and T-hangar areas around the General
Aviation Terminal apron that were included as part of the 2015 FDOT pavement report since they
are managed and maintained by the Naples Airport Authority (NAA).
To the northeast and east of the General Aviation Terminal, a majority of the taxilanes had an area
weighted average PCI of 49 (poor). As a result, the FDOT pavement study identified the need to
mill and overlay this area as soon as possible. The easternmost taxilanes, which serve the half of
T-hangars closest to the intersection of Airport Pulling Road and Radio Road, have an area
weighted average PCI of 76 (satisfactory) and therefore do not need to be milled and overlaid until
later in the planning period. On the southeast side of the East Quad, the taxilanes serving the
southernmost T-hangars were given an average PCI of 66 (fair) and identified as needing to be
milled and overlaid as soon as possible. The taxilanes around the shade hangars in this area had an
average PCI of 73 (satisfactory) and therefore do not need to be milled and overlaid until later in
the planning period.
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4.5.3

New Taxiways and Taxilanes

The following sections address the need for new taxiways and taxilanes in order to support the
activity projected in the aviation forecasts.

Parallel Taxiways
Currently APF is sufficiently served by the parallel taxiway systems for each runway. However, in
order to support the eventual aviation related development of the West Quad, the ability to extend
Taxiway D all the way to the end of Runway 5 needs to be evaluated as part of the airport
development alternatives.

Access Taxilanes
Various taxilanes will be required to access future airfield facilities as they are developed. The final
configuration will depend on the ultimate hangar sites and aircraft parking apron areas while the
taxilane widths will be contingent on the intended use by different aircraft. The layouts of any
additional taxilanes will ultimately depend upon the facilities they are constructed to serve.

4.5.4

Run-up Areas

The FAA recommends providing holding bays or run-up areas when a runway’s operations reach
a level of 30 operations per hour. The activity forecasts showed that APF conducted up to 48
operations during the peak hour of the average day in 2017. At a minimum, a run-up area for ADG
I size aircraft need to be considered for the end of Taxiway B which serves Runway 14. Discussions
with ATCT management revealed that congestion regularly occurs at this end of airfield when
Runway 14 is active. In fact, large aircraft must cross the active runway using Taxiways B3 and
C3, in order to use Taxiway C to bypass small aircraft lined up along Taxiway B to perform their
engine run-ups before departing on Runway 14. As the West Quad is developed, a run-up area at
the end of Taxiway C serving Runway 14 and one at the end of Taxiway D serving Runway 5 will
also be required.
The ability to improve the limited run-up area at the end of Taxiway B serving Runway 32 should
be evaluated in the airport alternatives. Likewise, the potential addition of dedicated run-up areas
at the end of Taxiway D serving Runway 23 and the end of Taxiway C serving Runway 32 should
be included in the airfield development alternatives. For each of these areas, the limited space
available, required ATCT line-of-sight, and resulting prop-wash will make it difficult to establish
the dedicated run-up areas. An alternate option would be to provide bypass taxiway capability at
the runway ends that cannot accommodate an adequate run-up area. Bypass taxiways provide a
second access point to the runway end, thus providing flexibility in how aircraft ready for departure
can more immediately access the runway end. As such, bypass taxiways must be parallel to and
maintain a standard taxiway to taxiway separation from the primary connector taxiway serving a
runway end. For Runway 5-23, the minimum taxiway centerline to centerline separation is 152 feet
for the ADG III critical aircraft group while the ADG II critical aircraft group for Runway 14-32
required a centerline separation of 105 feet.
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Instrument Procedures
Instrument approaches enable pilots to safely descend into the airport environment for landing
during times of inclement weather and/or reduced visibility. There are three categories for
instrument approaches: precision approaches, approach procedures with vertical guidance, and
non-precision approaches.
While instrument procedures are runway end specific, the authorization to establish any new
approach begins with an Airport Airspace Analysis. The subsequent approval process of the ALP
drawings created as part of this study will include an Airport Airspace Analysis conducted by the
FAA to determine the ability of the runways to accommodate any new instrument approach
minimums proposed. When an actual instrument procedure is requested by the airport sponsor, all
requirements, including the proper environmental review, desired approach minimums, whether
circling approach procedures are desired, the survey needed to support the procedure, and the
approved ALP must be provided to the FAA. The following sections as well as other sections of
this chapter discuss these requirements.

4.6.1

Precision Approaches

The forecast chapter documented that 44 percent of the activity at APF was conducted as an
instrument operation under an instrument flight plan; however, only a small portion of these were
conducted under actual instrument conditions. The airfield capacity section documented that over
the last ten years, actual instrument meteorological conditions have occurred 8 percent of the time.
It was discovered during discussions with ATCT management and aircraft operators at APF that
the current approach procedures with vertical guidance to both ends of Runway 5-23 have
accommodated virtually every landing attempted during actual instrument conditions. Regardless,
a number of the users did express the desire to have slightly better instrument approach minimums.
The current approach procedures with vertical guidance allow approaches to be made to Runway
5-23 when the visibility minimums are not lower than one mile. For the Runway 5 end, the
established approach allows aircraft to descend down to 287 feet above the runway threshold, which
creates a decision altitude (DA) of 295 feet AMSL. For Runway 23, aircraft are allowed to descend
down to 305 feet above the runway threshold for a DA of 313 feet AMSL. If a full precision
approach were established to one or both ends of Runway 5-23, it would allow for aircraft to
approach the runway with visibility minimums lower than ¾ of a mile and down to heights less
than 250 feet above the runway threshold. These lower precision approach minimums require
greater setbacks from the runway environment, a suitable approach lighting system, and for some,
high intensity runway edge lighting. These requirements are described in subsequent sections,
while the potential ability to accommodate precision instrument approaches at APF are evaluated
in the alternatives chapter.

4.6.2

Approach Procedures with Vertical Guidance

Approach procedures with vertical guidance have only been established to the ends of Runway 523. These are limited to not lower than one mile visibility minimums and provide the ability for
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aircraft to descend down to 287 and 305 feet above the Runway 5 and 23 thresholds, respectively.
Visibility minimums down to not lower than ¾ mile and the ability for aircraft to descend down to
heights greater than or equal to 250 feet above the runway threshold are possible with these
approaches. However, much like the precision approaches, the lowest minimums for vertically
guided approaches require greater setbacks from the runway environment and in some cases, an
approach lighting system. These requirements are described in subsequent sections, while the
potential ability to accommodate lower minimums on the existing Runway 5-23 procedures and
ability to establish any approach procedures with vertical guidance to Runway 14-32 are evaluated
in the alternatives chapter.

4.6.3

Non-Precision Approaches

Non-precision approach procedures are one of the easiest to establish at an airport given the smaller
setbacks required and the fact that they can be based on Global Positioning System (GPS);
eliminating the need for any on-airfield navigational equipment. Non-precision approaches can
provide procedures with straight-in lateral guidance only to a runway end or circling procedures to
the airport environment, during instrument conditions where the visibility is not lower than ¾ of a
statute mile. While all four runway ends currently have non-precision approach procedures, the
ones to Runway 14-32 only provide circling approach minimums. The ability to establish straightin non-precision approach procedures to one or both ends of Runway 14-32 are evaluated in the
alternatives chapter.

4.6.4

14 CFR Part 77 Imaginary Surfaces

The airspace around airports is protected by the
imaginary surfaces defined in 14 CFR Part 77, Figure 4-8: 14 CFR Part 77 Imaginary Surfaces
Safe, Efficient Use, and Preservation of the
Navigable Airspace. When combined, the five
different imaginary surfaces of this federal
regulation protect airspace and the ability for
aircraft to safely fly into and out of an airport.
These surfaces must ultimately be incorporated
into the local planning and land use ordinances to
control the height of objects in the vicinity of the
airport. As such, the future surfaces are the most
critical in order to protect the ability of the airfield
improvements identified in this study. Figure 4-8
provides a general illustration of the five different
imaginary surfaces, while the descriptions and
specific dimensions as they apply to APF are
described in the following sections.
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Primary Surface
The Primary Surface is a rectangular area symmetrically located about each runway centerline and
extending a distance of 200 feet beyond each paved runway threshold. The width of the Primary
Surface is based on the type of approach a particular runway has, while the elevation follows, and
is the same as that of the runway centerline, along all points. Both Runway 5-23 and Runway 1432, require a 500 foot wide surface for the existing instrument approaches with visibility minimums
greater than ¾ of a mile. If in the future any of the runway ends obtain an approach procedure
where the visibility minimums are equal to or less than ¾ mile, the Primary Surface width must
increase to 1,000 feet.
For the SW-NE turf runway, the Primary Surface is 250 feet wide and does not extend past the
runway endpoints since the runway is not paved.

Horizontal Surface
The Horizontal Surface is a level oval-shaped area situated 150 feet above the established airport
elevation, extending 5,000 or 10,000 feet outward, depending on the runway category and approach
procedure available. For both Runway 5-23 and Runway 14-32, the Horizontal Surfaces will have
a radius of 10,000 feet. The Horizontal Surface will not change for either of the paved runways if
lower approach minimums are established.
For the SW-NE turf runway, the radius only needs to be 5,000 feet since it is a utility runway
(limited to aircraft less than 12,500 pounds) and only has visual approaches.

Conical Surface
The Conical Surface extends outward for a distance of 4,000 feet beginning at the outer edge of the
Horizontal Surface, and sloping upward at a ratio of 20:1. This surface is the same for both the
existing paved runways and turf runway, as well as for any potential changes to obtain lower
approach minimums.

Approach Surface
The Approach Surfaces begin at the end of the Primary Surface (200 feet beyond paved runway
thresholds) and slope upward at a ratio determined by the runway category and type of instrument
approach available to the specific runway end. The inner width and elevation of the Approach
Surface conforms to that of the Primary Surface while the outer width and overall length is also
governed by the runway category and instrument approach procedure available.
For Runway 5-23 and Runway 14-32, all four runway ends have Approach Surfaces that extend
out 10,000 feet at a slope of 34:1 to an outer width of 3,500 feet. This is based on the existing
instrument approaches with one mile visibility standards. If any of these approaches are improved
where the visibility minimums are as low as ¾ mile, then the Approach Surface would extend out
the same length and at the same slope, but to an outer width of 4,000 feet. If either end of Runway
5-23 obtains a precision instrument approach, the Approach Surfaces would need to extend out
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10,000 feet at a slope of 50:1 and then an additional 40,000 feet at a slope of 40:1 to an outer width
of 16,000 feet.
For the SW-NE turf runway, both ends require Approach Surfaces that extend out 5,000 feet at a
slope of 20:1 to an outer width of 1,250 feet (utility runway with visual approaches).

Transitional Surface
The Transitional Surface is a sloping area beginning at the edges of the Primary and Approach
Surfaces and sloping upward and outward at a 7:1 slope.

4.6.5

Departure Surfaces

In addition to established instrument approach procedures, runways can be designated by the airport
sponsor as an instrument departure runway. Instrument departure runways have specific departure
procedures/routes published for the associated runway end. At APF there are two Standard
Instrument Departure Procedures (SIDs) published. The NAPLES Five SID only provides a
departure route description for Runway 23, while the CSHEL Five SID provides departure route
descriptions for all four paved runway ends.
A 40:1 instrument departure surface is associated with each end of a designated instrument
departure runway. When there are no declared distances, the departure surface starts at the departure
end of runway. For a runway with declared distances, the departure surface starts at the end of the
TODA. In either case, the departure surface begins at the same elevation as the runway end it starts
from, has an inner width of 1,000 feet, extends out 10,200 feet at a 40:1 slope, and ends with an
outer width of 6,466 feet.
The departure surface should be clear of all obstacles. If it is not possible, penetrations to the surface
must be evaluated through the FAA’s Obstruction Evaluation/Airport Airspace Analysis
(OE/AAA) process. If obstacles cannot be removed, minimum takeoff climb rates are published
(as part of the departure procedure) which are higher than the 200 feet per minute required for the
40:1 surface. Currently there are no takeoff minimums published for departures off any of the four
runways at APF.

Airfield Environment
A number of facilities are necessary to support the operations of the airfield environment. Airfield
lighting is required for airports intended to be utilized for nighttime operations as well as for
operations during less than visual meteorological conditions. These along with pavement markings,
signage, and other navigational aids are addressed in the following sections.

4.7.1

Identification Lighting

Even though the current rotating beacon is well maintained and functional, the older light fixture
takes a considerable amount of time to warm up in order to obtain full brightness. Therefore, it
should be replaced with a new LED fixture.
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4.7.2

Runway Lighting

Both Runway 5-23 and Runway 14-32 have Medium Intensity Runway Lights (MIRLs) to support
the existing instrument approaches. Both systems are considered to be in good condition and are
maintained regularly by the airport. Regardless, each of the current incandescent MIRLs fixtures
should be replaced with more efficient light-emitting diode (LED) runway lighting the next time
the individual systems need a major repair. High Intensity Runway Lights (HIRLs) will be required
on Runway 5-23 if a precision instrument approach is established which uses Runway Visual Range
(RVR) based minimums. Even if a precision approach is not established, HIRLs should be
considered to replace both MIRL systems to facilitate positive identification of the runway
environment given the significant light pollution surrounding the airport.

4.7.3

Taxiway Lighting

With the exception of Taxiways B and C, each taxiway has Medium Intensity Taxiway Lights
(MITLs) that utilize base mounted LED fixtures on cans with conduit. These systems are
considered to be in good condition since most have been installed as part of recent taxiway lighting
improvements. The incandescent MITLs on Taxiways B and C should be replaced with more
efficient LED taxiway lighting the next time the individual systems need a major repair. Similarly,
any new or relocated taxiways should also utilize MITL systems with LED fixtures installed on
cans with conduit. There are no edge lights on Taxilane E or Taxilane F.

4.7.4

Airfield Signage

Currently the airfield has a number of illuminated signs installed as part of the various runway and
taxiway lighting circuits. The signs primarily consist of LED fixtures and are in good condition
since many were replaced as part of the recent taxiway lighting projects. A number of the remaining
incandescent signs should be replaced with LED fixtures as part of the eventual replacement of the
incandescent circuits for the MITLs on Taxiways B and C. Any other incandescent signs should be
replaced with LED units as soon as possible.
In the future, the inclusion of lighted airfield signage is required for any future taxiway in order to
maintain the efficient and safe movement of aircraft to and from the runway environment.
Typically, these are placed on the left side of the taxiway but can be located on the right when
necessary to meet clearance requirements or if it is just impractical on the left side. Any new fixtures
should also be LED units.

4.7.5

Pavement Markings

Runway pavement and displaced threshold markings are painted white, while taxilane pavement
markings are painted yellow. FAA guidelines state that all taxiways should have centerline
markings and runway holding position markings whenever they intersect with a runway. Many
surface markings on light-colored pavements require glass reflector beads and need to be outlined
in black paint without beads to enhance their conspicuity. This is true for all Portland Cement
Concrete (PCC) surfaces and older asphalt pavements. In as little as two years, many asphalt
surfaces (new or treated) can become ‘light-colored pavements.’ This is especially true in Florida;
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therefore, glass beads and black outlines need to be included as part of all future pavement markings
at APF.

Runways
Runway pavements are marked with painted lines and numbers in order to aid in the identification
of the runways from the air and to provide information to the pilot during the approach phase of
flight. The FAA classifies three marking schemes depending on the type of runway:
Visual – minimum requirement for landing designator markings and a centerline stripe.
Non-precision – minimum requirement for landing designator markings, a centerline stripe,
and threshold markings.
Precision - minimum requirement for landing designator markings, a centerline stripe,
threshold markings, aiming point markings, touchdown zone markings, and edge markings.
The non-precision group includes runways with vertical guidance but not lower than ¾ mile
visibility minimums. Depending on the type of aircraft activity and physical characteristics of the
pavement, additional markings may be required for visual and non-precision runways.
As noted in the existing conditions, both runways have the appropriate markings for the types of
aircraft and instrument approaches they support, as well as for the displaced thresholds at each end.
Since Runway 14-32 is not expected to have lower than ¾ mile visibility minimums in the future,
only periodic remarking is required. For Runway 5-23, it may be necessary to add touchdown zone
markings if a precision instrument approach is established.
For both runways, the pavement markings typically last for ten years; however, there are a number
of variables that could significantly shorten that period, especially given the rain, sun, and coastal
conditions at APF. Therefore, at least two remarking projects will be required for the runways
during the course of the planning period.

Taxiways and Taxilanes
With the current instrument approaches and critical aircraft, the taxiways serving both paved
runways require holding position markings to be offset at a 250 foot perpendicular distance from
the runway centerline to intersecting taxiway centerline. All of the taxiways have holding position
markings at the proper locations. The only exception is the holding position marking on the
southeast end of Taxiway C where it ties into Runway 32. This holding position has been pulled
back approximately 170 feet due to the ATCT line-of-sight issue with this end of Taxiway C. While
there is a camera mounted on a nearby hangar that is utilized by ATCT to see this end of Taxiway
C; the relocated holding position provides air traffic controllers with a direct, visual line-of-sight
to aircraft holding short of Runway 31 on Taxiway C.
If in the future either runway obtains better non-precision instrument approach minimums or if
Runway 5-23 obtains precision approach capability, it will not increase the holding position offset
of 250 feet. Therefore, no changes are necessary to the current holding position markings for both
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runways throughout the course of the planning period. As such, the same 250 foot setbacks should
be applied to any future taxiway connectors serving the runways.
All of the taxiways at APF currently have enhanced taxiway centerline markings, prior to the
holding position markers. These markings are required for 14 CFR Part 139 airport taxiways that
lead to a runway holding position marking in order to improve situational awareness and minimize
the potential for runway incursions. For consistency, this is applied to all taxiways and therefore
needs to be included as part of any future taxiways connecting directly to one of the paved runways
at APF. Any new taxiways or taxilanes should also have the appropriate centerline and holding
position markings required by the FAA. And as with the runway pavements, periodic taxiway and
taxilane remarking will be required at least twice during the course of the planning period due to
normal weathering and wear from regular usage.

4.7.6

Takeoff and Landing Aids

Over the course of the planning period, some new takeoff and landing aids will need to be installed
and existing equipment will require repair or replacement. The following sections describe these
systems.

Runway End Identification Lights
Runway End Identification Lights (REIL) consist of a pair of synchronized white flashing lights
which are situated on each side and abeam of the runway end threshold lights. The current
omnidirectional REILs installed on both ends of Runway 5-23 and both ends of Runway 14-32 are
considered to be in good condition. These systems only need to be maintained and replaced as
needed over the course of the planning period.

Approach Lighting Systems
Approach lighting systems (ALS) are a configuration of lights along the runway centerline, prior
to the landing threshold, that are used to provide the visual requirements for both non-precision and
precision instrument approaches. Each of the different ALS configurations begin at the runway
threshold and extend symmetrically along the extended runway centerline towards the approach.
ALS systems are used to enhance different instrument approach procedures and all types include a
decision bar which is located 1,000 feet from the landing threshold. The decision bar serves as a
visible horizon to facilitate the transition from instrument flight to visual flight, necessary for
landing.
There are many ALS configurations to meet the visual requirements of both non-precision and
precision instrument approaches. In order for any existing or future approach procedure with
vertical guidance at APF to have visibility minimums are as low as ¾ mile, a Medium Intensity
Approach Lighting System (MALS) is recommended. The MALS is a 1,400-foot medium intensity
ALS with 5-unit light bars positioned every 200 feet from the runway threshold. In addition, the
MALS has three 5-unit light bars at 1,000 feet for the decision bar and lights across the landing
threshold. Another ALS option would be the use of Omnidirectional Approach Lighting Systems
(ODALS) which can be used for non-precision approaches with not lower than one mile visibility
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minimums. The airport previously had ODALS for the non-precision approaches on Runway 5-23,
but they were not re-installed when the runway was extended.
A Medium-intensity Approach Lighting System with Runway Alignment Indicator Lights
(MALSR) is required for any future precision approach at APF with decision heights as low as 200
feet and visibility minimums less than ¾ of a mile. The MALSR has light stations positioned
symmetrically every 200 feet from the runway threshold for an overall distance of 2,400 feet. In
addition to threshold lights, 5-unit light bars, and sequencing flashing lights, the MALSR also has
a decision bar at 1,000 feet (three 5-unit light bars) from the runway threshold.
Both MALS and MALSR systems are considered in the alternatives chapter in order to evaluate
the potential to improve the current instrument approach minimums at APF. As noted in the runway
safety criteria section, any runway with an ALS system will require an Inner-approach obstacle free
zone (OFZ). The Inner-approach OFZ begins 200 feet from the landing threshold and extends 200
feet beyond the last light unit of the ALS. Its width is the same as the runway obstacle free zone
(ROFZ) and it rises at a slope of 50 (horizontal) to 1 (vertical) from its beginning. If a precision
approach is established with lower than ¾ mile visibility minimums, Inner-transitional and
Precision OFZ surfaces would also be required. The Inner-transitional surface criteria would be
based on the type of precision approach established and the most demanding wingspan of the
aircraft using the runway. The Precision OFZ is a defined volume of airspace 800 feet wide and
200 feet from the threshold.
The establishment of new instrument approach procedures will require an environmental review.
More specifically, an Environmental Assessment (EA) would likely need to be conducted prior to
the establishment of any instrument approach with an ALS system. The study would include
determining whether the proper runway safety criteria can be met as well as any potential impacts
associated with the proposed ALS.

Visual Glide Slope Indicators
Visual descent information is provided to pilots at APF using Precision Approach Path Indicator
(PAPI) systems on each of the four runway ends. The current systems are considered to be in good
condition as they are continuously maintained by the airport. Regardless, it is likely these units will
need to be replaced before the end of the planning period.

Automated Surface Observing System
No changes to the Automated Surface Observing System (ASOS) located in the North Quad are
required by the airport since the equipment is owned and maintained by the National Weather
Surface. However, the critical area associated with the ASOS wind sensor needs to be considered
for any future development near the station.
The wind sensor is located at the top of a tower that is included as part of the ASOS equipment.
Based on the AGIS data, the wind sensor is approximately 40 feet AMSL. Any structures or
vegetation within 500 feet of the wind sensor must be at least 15 feet below the wind sensor
elevation. If not, the structure or vegetation would be considered a sheltering obstruction and
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impact the measurements of the wind sensor. Between 500 and 1,000 feet from the tower, the
federal standards state that if practical, any obstructions be at least 10 feet below the wind sensor.
This will be taken into consideration as part of the alternatives chapter when evaluating any new
facilities in the North Quad.

Terminal VHF Omnidirectional Range (TVOR)
The terminal VHF omnidirectional range (TVOR) at APF is located in the West Quad of the
airfield. This facility projects straight line courses in all directions (radials) that pilots can use to
navigate to and from the station. The TVOR also provides two of the existing straight-in nonprecision approaches to each end of Runway 5-23.
The current plan with the FAA Air Traffic Organization (ATO) is to begin decommissioning the
APF TVOR on January 2019. However, based on conversations with FAA ATO representatives,
the schedule could change and it was noted that the decommissioning process could take a bit of
time. This is especially true if there is a need to replicate any of approach, departure, holding,
enroute, or other procedures provided by the TVOR, which are not currently provided by another
navigational aid. There could also be environmental mitigation (asbestos, lead paint, etc.) to deal
with depending on the actual materials used to construct the facility. Finally, the FAA ATO
reminded that the budget for decommissioning facilities was second in line, next to travel, for cuts
in the ATO’s annual budget.
As long as the TVOR is active, it will require the standard VOR setbacks of FAA Order 6820.10,
VOR, VOR/DME, AND VORTAC SITING CRITERIA, which are also summarized in FAA AC
150/5300-13A, Change 1. These primarily include a 1,000 foot radius building restriction line
(BRL), where no permanent obstructions are allowed. There are also setbacks required for both
runways and taxiways in order to prevent the facility from being an obstruction to aircraft. These
simply mean that the TVOR should not be located closer than 500 feet to any runway centerline or
250 feet to any taxiway centerline. While the TVOR is located 300 feet from Taxiway C, the BRL
setback eliminates the ability to develop most of the airport’s West Quad, with the exception of a
small portion to the south, off of Taxiway D.

General Aviation Facilities
The following sections address the facilities necessary to directly support the GA activity at APF.
This includes an evaluation of the space required for the General Aviation Terminal, aircraft hangar
requirements, and area needed for aircraft parking aprons. NAA operates the only full service Fixed
Base Operator (FBO) on the airfield, which is accommodated in the General Aviation Terminal
building, along with their administration offices and space for rental car companies. NAA also
manages a number of the hangar facilities within the East Quad, as well as a large portion of the
General Aviation Terminal apron space. In addition, there are a number of other privately-managed
GA facilities around the airport which also provide GA services as well as both hangar facilities
and aircraft parking apron areas. As the GA activity increase over time, areas to support the
additional services and storage areas need to be identified.
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A number of one-on-one interviews were conducted with the GA customers, airport tenants,
fractional aircraft operators, and charter companies at the onset of the study. GA user and tenant
survey forms were also provided at the different interviews, meetings, and public workshops, as
well as via the project website developed for this study. This outreach provided input from the GA
community, which for the most part, expressed a great deal of satisfaction with the current airport
facilities. While future GA facilities will continue to be provided in part through private leaseholds
and those managed by the airport, the following sections identify the overall GA needs.
Assessments were not made for any of the private aircraft operators or aviation related businesses
at APF. How these entities respond to the continued growth in GA activity and related facility
demand, is strictly a business decision made by the individuals or companies that provide such
aviation related services.

4.8.1

General Aviation Terminal Requirements

Both the full service FBO and airport administration offices are accommodated in the current
General Aviation Terminal. At approximately 9,500 square feet (SF), the first floor is dedicated
entirely to the FBO services which include the customer service, passenger waiting, vending, rental
car, flight planning, pilot rest, and restroom areas. This area also accommodates the space for FBO
operations and aircraft line service personnel. The second floor provides just over 7,200 SF which
is entirely utilized for NAA office and conference room space. Additional space is needed for both
functions of the building.

Fixed Base Operator Space
The number of passengers and pilots during the peak hour of the average day is necessary to
estimate the amount of space required for the FBO portion of the General Aviation Terminal. The
following methodology and assumptions were developed based on industry trends, site visits, and
meetings with both airport and FBO management. A summary of the key variables and resulting
FBO space requirements are included in Table 4-16.
 The number of operations conducted during the peak hour of the average day during the
peak month was calculated in the forecast chapter. This accounts for arriving, departing,
local, and itinerant users, all of which could utilize the terminal at the same time.
 The number of peak hour operations were then adjusted down to eliminate the local share
of operations. This was done based on the local versus itinerant splits in the forecast chapter
for each planning period. It is assumed that the majority of operations that utilize the FBO
facilities are itinerant operators, since most of the local operations originate and terminate
from other facilities on the airfield.
 The adjusted peak hour operations (arriving or departing) were estimated to have an
average of 3.5 passengers on board in 2017, increasing to an average of 5.5 passenger on
board by the end of the planning period. The passenger estimates were based on an
evaluation of the size of the existing GA jet fleet mix currently utilizing APF with that
expected over the course of the 20-year planning period. The increase in average
passengers per flight reflects the industry trends for larger sized GA jet aircraft and a higher
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utilization for GA jets overall. The number of passengers was then increased by two for
each year to account for the pilot and copilot of each flight, that also use the FBO facilities.
 An area of 50 SF was applied to each peak hour pilot/passenger to determine the minimum
FBO space required. This is considered minimum as larger areas per pilot/passenger may
be applied depending on the comfort and level of service desired for the customers of the
FBO facility.
TABLE 4-16
MINIMUM FIXED BASE OPERATOR SPACE
PEAK HOUR
OPERATIONS

ITINERANT PEAK HOUR
OPERATIONS

AVERAGE NUMBER OF
PILOTS / PASSENGERS

FBO SPACE

48

39

5.5

10,700 SF

2023

56

45

6.0

13,500 SF

2028

60

49

6.5

15,900 SF

2038

68

56

7.5

21,000 SF

Base Year
2017
Forecast

SF = Square Feet
SOURCE: ESA analysis 2019.

While the 50 SF does allow for some rental car agencies to have counter space, a larger area per
pilot/passenger would be required if the desire is to include additional tenants in the FBO, such as
a restaurant, the Naples Museum of Military History, or other commercial tenants such as catering.

Airport Administration Space
Future requirements for airport administration space is difficult to estimate, especially given all of
the different facilities, services, and functions the NAA staff manage at the airport. It is apparent
that more space is currently needed beyond the 7,200 SF of useable space provided on the second
floor of the General Aviation Terminal building.
While additional airport administration space will also be required throughout the 20-year planning
period, there are no specific guidelines to calculate such requirements. Therefore, the past
allocation of space in the General Aviation Terminal was assessed. Since the building was
originally constructed in 1997, significantly expanded in 2009, and then slightly expanded again in
2011, the airport administration space has historically averaged around 75 percent of the available
FBO space. This average was applied to the projected FBO space requirements in order to estimate
the total administration space shown in Table 4-17. The table also includes the FBO space
requirements and reflects the surplus or deficit of each over what is currently available in the
General Aviation Terminal.
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TABLE 4-17
GENERAL AVIATION TERMINAL SPACE REQUIREMENTS
FBO SPACE

SURPLUS (+) OR
DEFICIT (-)

AIRPORT
ADMINISTRATION SPACE

SURPLUS (+) OR
DEFICIT (-)

10,700 SF

-1,200 SF

8,000 SF

-800 SF

2023

13,500 SF

-4,000 SF

10,100 SF

-2,900 SF

2028

15,900 SF

-6,400 SF

11,900 SF

-4,700 SF

2038

21,000 SF

-11,500 SF

15,800 SF

-8,600 SF

Base Year
2017
Forecast

SF = Square Feet
SOURCE: ESA analysis 2019.

The alternatives chapter will evaluate the options of expanding the current General Aviation
Terminal and/or developing a new facility to accommodate the required FBO and airport
administration needs. The airport’s Annex Office Building located immediately north of the
General Aviation Terminal building will also be evaluated for its ability to provide some of the
shorter term space requirements.

4.8.2

Aircraft Hangar Requirements

Because hangars provide protection from weather and a level of security for the aircraft, they are
one of the most desirable means for aircraft storage at any airport. Most of the hangar space at APF
is used for based aircraft, with occasional use by itinerant aircraft during maintenance or extended
visits. At the end of 2017, approximately 82 percent of the based aircraft at APF were stored in
hangars, which generally include either T-hangar or clearspan hangar facilities.
T-hangars are fully enclosed buildings which have individual t-shaped stalls, each capable of
storing one aircraft (typically a single-engine or a light multi-engine aircraft) in a nested, back to
back configuration. This type of hangar also includes the two shade hangar buildings, which due to
the similar configuration are also referred to as T-shelter hangars. Essentially they are T-hangar
buildings without walls. Approximately half of the based aircraft at APF at the end of 2017 were
stored in T-hangars.
Depending on the size, clearspan hangars are capable of holding one to multiple different aircraft
and commonly have an attached office, shop, and/or storage space. The smaller clearspan hangars
that only accommodate one aircraft are sometimes referred to as executive or box hangars. At APF
there are also clearspan hangar buildings which provide a group or row of individual box hangar
units. However, most of the clearspan hangars at APF are fairly large facilities, capable of storing
some of the largest GA aircraft that operate at APF. In many cases, the clearspan hangars
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accommodate multiple aircraft types while also serving to provide maintenance or other aviation
related services.
The variation in clearspan hangar size and the different ways they can be utilized, makes it difficult
to project the demand for future hangar space; certainly when compared to the simpler T-hangar
buildings. However, given APF’s coastal location and southwest Florida environment, it is
expected that a majority of the aircraft will continue to be stored in hangars; given new facilities
can be provided. This assumption is supported by the 100 percent hangar occupancy rate and the
airport’s active hangar wait list which consistently averages around 100 aircraft.
When the past trends at APF are combined with the demand shown on the current hangar wait list,
space for 49 additional T-hangar units needs to be considered during the planning period. As in the
past, these would accommodate a majority of the single-engine and some multi-engine aircraft. A
mix of both small and large clearspan hangars should also be planned to support the demand for
the 115 additional based aircraft expected to be stored in hangars by the end of the planning period.
While this would include some single-engine aircraft, most of the clearspan hangar space would be
utilized by the future multi-engine and jet aircraft, as well as the additional rotorcraft expected. For
the larger clearspan hangars, clear door widths of up to 110 feet and heights of up to 30 feet should
be considered to accommodate the existing and future GA jets anticipated from the ADG III
category. The existing based aircraft storage facilities and expected future demands are summarized
in Table 4-18.
TABLE 4-18
EXISTING AND FUTURE BASED AIRCRAFT STORAGE FACILITIES
T-HANGARS

CLEARSPAN
HANGARS

PARKING
APRON

TOTAL BASED
AIRCRAFT

2017

212

100

68

380

2038

261

215

95

571

Additional Spaces Needed

49

115

27

191

SOURCE: ESA analysis 2019.

Additional clearspan hangar space or areas over what is shown in Table 4-18 should be considered
in order to provide the opportunity for commercial facilities, such as aircraft maintenance, avionics
repair, etc., to be developed at the airport. Historically facilities like these have not been established
due to the high demand for based aircraft hangar space.

4.8.3

General Aviation Parking Aprons

For planning purposes, based and itinerant aircraft apron requirements are calculated separately
since they can have slightly different characteristic; however, the two will be combined to identify
the overall need. Aircraft parking aprons are also usually divided into areas for small versus large
aircraft. Areas for small aircraft are typically designed for ADG I or II size aircraft with tie-down
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capability. Large aircraft apron space includes the area necessary to park the larger turboprop multiengine and business jet aircraft, as well as rotorcraft. The methods used to estimate the minimum
apron space required for based and itinerant aircraft parking are provided in the following sections.

Based Aircraft Parking Area
Following the hangar utilization rate, approximately 18 percent of the based aircraft were parked
on aprons in 2017. Of these, a majority were single-engine and some multi-engine aircraft. Using
average areas required for the different aircraft categories, minimum areas of 330 to 750 square
yards (SY) were applied to the mix of based aircraft currently parked on an apron. Then, following
accepted planning criteria, this value was increased ten percent to account for changes that might
occur before construction is complete. The result is that 30,200 SY of apron space is required for
the based aircraft stored outside in 2017.
As stated in the previous section, it is assumed that a similar percentage of the based aircraft demand
will be met through the use of hangar facilities throughout the planning period. It was also assumed
that the additional aircraft stored outside will continue to primarily be the smaller based aircraft.
Therefore, using the same methodology described above with the projected based aircraft fleet mix,
a minimum of 42,200 SY of apron space will be required for the based aircraft expected by 2038.

Itinerant Aircraft Parking Area
Itinerant apron space is intended for relatively short-term parking, usually less than 24 hours
(possibly overnight), primarily associated with transient aircraft. For planning purposes, a preferred
approach to determining space needs is to calculate the total number of peak day itinerant aircraft
that can be expected on the apron during the average day.
For APF this was performed by using the peak activity projections, local versus itinerant activity
splits, and operational fleet mix figures from the approved aviation activity forecasts. Based on
typical space and maneuvering requirements, a minimum area of 400 SY per small itinerant aircraft
and 900 SY for the multi-engine aircraft was applied. The requirements for the GA jets was based
on the physical footprint of the current fleet utilizing APF, which resulted in a minimum of 1,900
SY per aircraft. This value was increased to 2,100 SY over the course of the planning period given
that the physical size of the GA jet fleet continues to increase. Overall, this methodology is
considered conservative, given that the space allocation per aircraft also considers the space
required for the larger ADG II and III taxilanes necessary for the movement of these aircraft in and
around the apron areas. This methodology resulted in 153,100 SY of itinerant apron space required
in 2017 and 242,800 SY by 2038.

Summary of Aircraft Parking Area Requirements
Table 4-19 summarizes the aircraft parking apron requirements and then compares them to the
overall apron space available in 2017. The apron space shown as available in 2017 was based on
all of the apron areas which are utilized by both based and itinerant aircraft on a regular basis. They
did not include the small, individual apron areas in front of private executive or box clearspan
hangars. The space available also removes the portions of the General Aviation Terminal and
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Commercial Airline Terminal aprons that lie within the current runway visibility zone, as well as
the apron area controlled by the U.S. Customs and Border Protection.
TABLE 4-19
AIRCRAFT PARKING APRON REQUIREMENTS
2017

2038

68

95

30,200 SY

42,200 SY

81

121

32,400 SY

48,400 SY

Based Aircraft
Approximate Number of Aircraft on Apron
Recommended Area for Based Aircraft (subtotal)
Itinerant Aircraft
Small Aircraft on Average Day of Peak Month
Area Required for Small Aircraft
Multi-Engine Aircraft on Average Day of Peak Month
Area Required for Multi-Engine Aircraft
Large Jet Aircraft on Average Day of Peak Month

18

27

16,200 SY

24,300 SY

55

81

Area Required for Large Jet Aircraft

104,500 SY

170,100 SY

Minimum Area Required for Itinerant Aircraft (subtotal)

153,100 SY

242,800 SY

Total Area for Based and Itinerant Aircraft

183,300 SY

285,000 SY

Combined Aircraft Apron Areas Available in 2017

191,400 SY

191,400 SY

8,100 SY

-93,600 SY

Combined Apron Space Requirements

Surplus (+) / Deficit (-)
SY = Square Yards
SOURCE: ESA analysis 2019.

It should be noted that while the methodology reflects a current surplus in the available aircraft
apron area, the airport does experience significant shortages in aircraft parking space during the
busiest days of the year. This is primarily due to the fact that the apron space requirements are
based on the average day of the peak month and not the peak day of the peak month. Equally the
airport experiences some very extreme peak hour activity as part of the recurring seasonal peak
days.
For the General Aviation Terminal and Commercial Airline Terminal aprons managed by the FBO,
seasonal peaks in aircraft arrivals make it difficult for the line staff to efficiently arrange aircraft
parking. During departure peaks, the ATCT has limited options to efficiently stage aircraft for
departure. In some instances, ATCT will utilize the taxilanes traversing the Commercial Airline
Terminal apron to stage aircraft waiting for departure clearance. Such arrival and departure peaks
are not captured in the apron area requirements, nor are the space requirements based on the peak
days (or hours) experienced during the seasonal peaks. Regardless, the alternatives chapter will
evaluate options to provide additional apron space for the short-term planning horizon.
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Existing Aircraft Parking Area Pavements
Both the General Aviation Terminal and Commercial Airline Terminal aprons are of asphalt
construction and were included in the June 2015 FDOT pavement evaluation report. For the
General Aviation Terminal apron, the different pavement sections varied from a PCI of 44 (poor)
to 99 (good). The best areas encompassed a majority of the central apron while the worst were
located to the north and south, where the central apron ties into the pavements around the various
hangar facilities. The 2015 FDOT pavement study identified the need to mill and overlay the
portions north and south of the central apron area as soon as possible. The different pavement
sections of the Commercial Airline Terminal apron ranged from a PCI of 40 (very poor) to 78
(satisfactory). FDOT recommends reconstruction of the very poor central section which includes
about a third of the overall apron space. The rest of the pavement has been identified as needing a
mill and overlay as soon as possible.
Due to the frequent movements of heavy GA jet aircraft on both of these apron areas, the potential
to replace portions of the apron areas with concrete instead of asphalt is evaluated in the alternatives
chapter. Replacing the primary apron areas with concrete would significantly increase the useful
life of the pavement and reduce the overall maintenance required.

Support and Service Facilities
Key facilities to support the airport activity were described in the existing conditions chapter. Any
improvements needed for these over the course of the 20-year planning horizon are identified in
the following sections.

4.9.1

Airport Traffic Control Tower

The current ATCT located in the South Quad was constructed in 1992. While the overall building
structure is in good condition, much of the equipment, particularly in the cab, needs to be upgraded.
Additional space is also required to support the air traffic control functions and equipment. From
an operational perspective, the ATCT has a relatively clear line of sight to the existing airfield. The
only exception being the intersection of Taxiway C to the Runway 32 end, for which a camera has
been installed. The future line of sight, particularly as it relates to development of the West Quad,
is evaluated in the alternatives chapter along with the options to provide additional space for the air
traffic control functions. This includes the potential consideration for a replacement ATCT given
the current facility will be 46 years old at the end of the 20-year planning period.

4.9.2

Aircraft Rescue and Fire Fighting

Aircraft Rescue and Fire Fighting (ARFF) facilities are required for 14 CFR Part 139 airports with
regularly scheduled commercial passenger service. While APF does not have any regularly
scheduled commercial airlines, nor are any planned at this time, the airport continues to maintain
their Part 139 Airport Operating Certificate as a minimum standard for the larger GA aircraft they
serve. In doing so, the airport has the proper vehicles and equipment to provide an ARFF Index B
rating, but only maintains an ARFF Index A in the various FAA aeronautical publications.
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4.9.3

Airfield Electrical Vault

The existing airfield electrical vault is considered to be of adequate size and in relatively good
condition, including the various equipment to control the airfield systems. However, during the
course of the 20-year planning horizon it will be necessary to replace equipment such as the voltage
regulators and backup generator, as well as miscellaneous control or breaker panels due to normal
use over time. Upgrades to existing vault equipment should therefore be considered as part of any
future airfield lighting, signage, or navigational aid project.

4.9.4

Airport Maintenance Equipment Storage

Airport management has indicated that the two existing maintenance buildings located in the South
Quad are adequate for the current level of activity. However, as new facilities are developed on the
airfield and the aircraft operations increase as projected, some additional airport maintenance space
will be needed over the course of the planning period. The primary needs will be to provide some
additional office space and a covered storage area in the maintenance yard to protect the various
large vehicles, mowers, and construction equipment owned by the airport. Options to expand the
current airport maintenance facilities are evaluated in the alternatives chapter.

4.9.5

Fuel Farm

There are nine active fuel storage tanks owned, maintained, and operated by the airport. These
provide 110,000 gallons of Jet A, 44,000 gallons of 100LL, 6,000 gallons of diesel, and 1,200
gallons of MoGas. There is also one 12,000 gallon deactivated tank. All but the two self-serve tanks
and one deactivated tank are in the airport’s fuel farm located in the South Quad. The fuel farm
infrastructure is in good condition and very well maintained. The area is lighted, fenced, and
includes access for the maneuvering of both tanker trucks and the airport’s fuel trucks.
Airport management indicated a need to increase the capacity of Jet A fuel storage as there have
been a number of times during seasonal peaks when the supply on hand has been well below the
minimum levels desired by the airport. During these periods the airport increases the number of
tanker truck deliveries, but still requires more storage capacity on site, especially since fuel
deliveries are not always guaranteed. Given the anticipated increase in overall aircraft activity
during the 20-year planning period, additional tank capacity for both Jet A and 100LL demand, as
well as for the newer fuel(s) that will eventually replace the 100LL for piston aircraft, is required.
The deactivated 12,000 gallon tank, which is located at the north end of the East Quad, was
previously used for Jet A storage and could potentially do so again. However, its location creates
the opportunity to convert it to a 100LL self-serve tank. At the fuel farm, there is enough space to
add two 40,000 gallon tanks on the west side of the facility without major changes to the area. A
project to add two new 40,000 gallon Jet A tanks has been approved and should be completed by
2020. These new tanks, as well as any future tanks, will be independent of the others. Currently the
existing Jet A tanks are all interconnected and a past contamination of one tank affected the entire
supply; therefore, a project is also needed to separate the existing Jet A tanks. For the long-term,
options in the alternatives chapter evaluate the potential to further expand the existing fuel farm
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site and/or develop a secondary fuel farm. It is also recommended that the existing and any future
fuel tanks be protected from the elements by a canopy or roof system.
A common concern among many of the aircraft operators requiring 100LL fuel in the North Quad
is the time it takes for the airports trucks to provide service. Consideration should be given to
relocating one of the two self-serve tanks currently located in the East Quad to a location in the
North Quad. The potential for such a relocation will certainly depend on the final configuration and
development alternatives for each area of the airport. Likewise, a self-serve tank may also be
required in the South and West Quads, depending on the type of hangar development that is planned
for these areas of the airfield. Potential self-service tanks sites are evaluated as part of the airport
development alternatives. The alternatives also take into account the need to provide adequate
space for the parking of the airport’s fuel trucks in safe, convenient, and accessible areas, with the
proper secondary containment in case of a leak or spill from a parked truck.

4.9.6

Perimeter Fencing

As a 14 CFR Part 139 airport, APF has the proper airport security fencing around the entire
perimeter of the active airfield. However, some areas need continual maintenance due to erosion
and/or wildlife burrowing. On occasion, there are areas where the gap between the bottom of the
fence fabric and the ground is greater than the three inches allowed. For the areas were this occurs
on a frequent basis, a project to replace or extend the fence fabric to below the surrounding grade
would eliminate or at least reduce the maintenance required by the airport to maintain the proper
fencing standards. This is especially critical given the ongoing wildlife concerns from adjacent
habitats, which have even included an aircraft striking a coyote on the runway.
The perimeter fence in the northeast corner of the airport needs to be relocated to eliminate the
small area off Corporate Flight Drive that is used as an aircraft viewing area. This unofficial
viewing and automobile parking area is within the Approach RPZ to Runway 23 and considered an
incompatible use.

Landside Facilities
An integral part of the airport’s operation includes the landside facilities that provide ground access,
automobile parking, and the ability to efficiently move around the airfield. Each are addressed in
the following sections.

4.10.1

Road Access

Direct and well-marked access from the surrounding community to and from the General Aviation
Terminal is an important element of the airport’s ability to serve its customers. While the current
access to the General Aviation Terminal is fairly direct off of Radio Road, there could certainly be
much better signage at the Radio Road entrance to the airport, as well as along both sides of Airport
Pulling Road as the main airport entrance is approached. An equally direct route with proper
signage is considered for the new General Aviation Terminal sites evaluated in the alternatives
chapter.
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Direct landside access also exists to the other facilities of the East Quad as well as to those located
in the North Quad. For the South Quad, more direct access to the hangars, airport maintenance
facility, and fuel farm in the southeast portion of this quad. Currently all landside access to this area
must go through the Commercial Airline Terminal loop road and parking areas. A more direct route
is needed given the Commercial Airline Terminal and its associated parking area will likely be
redeveloped during the planning period. Future access to the redevelopment and new facilities
envisioned for the North Quad are addressed in the alternatives chapter.
For the West Quad, a new access road into the area is recommended before the TVOR is
decommissioned and the area developed. Access off of North Road, just south of the Conservation
Area, would eliminate the need for any airport related traffic to use the portion of North Road where
there are private residences between the airport’s property and the Gordon River. The new access
off North Road would need to run around the east side of the Conservation Area and up to the
current on-airport Collier Mosquito Control District facilities.

4.10.2

Automobile Parking

The primary automobile parking requirements at APF are those required to support the General
Aviation Terminal facility, which includes other aviation related businesses and hangars in the
immediate area which share the same parking facilities. However, the need for parking at future
airport facilities, including some non-aeronautical uses, are also addressed.

Automobile Parking for the General Aviation Terminal Area
Currently there are 134 total spaces in the parking area at the end of Radio Road. In addition to the
customers of the General Aviation Terminal, the spaces in this area also support the rental car
ready/return operations, businesses in the Airport Office Building, and other aviation related uses
in the clearspan hangars surrounding the parking area. Frequently, especially during seasonal peaks,
this lot is at capacity throughout the day. Employee and overflow parking is provided by a 158
space lot located at the corner of Radio Road and Aviation Drive South. During the busiest seasonal
peaks, this lot is also at capacity. In addition to more automobile parking, this area also needs to
continue to accommodate the staging of taxis, limousine services, and area shuttle busses, as well
as the growing transportation network companies (TNC) like Uber and Lyft providing rideshare
services.
Unfortunately, there are no records kept by the airport or even the rental car companies using this
area to definitively estimate the number of spaces needed over the course of the planning period.
This is further complicated by the fact that today there is much discussion regarding the impact of
emerging technology on landside facility requirements. Emerging technology topics range from
cell phone applications that change how airport customers may rent automobiles or share rides, to
the potential for self-driving, autonomous vehicles. Certainly the TNCs and ultimately autonomous
vehicles represent some of the highest potential to significantly impact the landside facility
requirements. Since TNCs only became widely available in 2014 and fully autonomous vehicles
are not operational, there is currently not enough information to provide clear guidance on the
potential impacts. In short, if TNC use continues to increase and autonomous vehicles become
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available over the 20-year planning period, traditional automobile parking and rental car demand
could decrease significantly.
Because of the lack of data to support the potential impact of emerging technology, this study can
only assume, especially for the short-term horizon, that customers and employees will continue to
access the General Aviation Terminal area in the same manner they do today. Therefore, a
comparison of the current spaces available in the General Aviation Terminal area was made against
the existing and future aircraft operations from the forecast chapter. This was also done since
interviews with the rental car agencies at APF confirmed a lack of historical data to evaluate and
the representatives each confirmed that their activity levels were directly related to the number of
aircraft operations occurring and whether or not commercial passenger airline service was going to
be offered at APF.
When combined, the immediate parking and overflow lots provide 292 spaces. Given that the
airport currently experiences shortages during seasonal peaks as well as other times of the year, it
was assumed the current demand was likely closer to 365 spaces, which represents a 25 percent
increase over the spaces available today. This figure was then compared to the annual aircraft
operations of the base year to estimate the number of operations supported by each space, which
was then applied to the forecast to estimate the level of future spaces required. The result is
approximately 400 total spaces required within the short-term planning period and 500 by the end
of the 20-year planning horizon. When the existing 292 spaces are eliminated, the short-term deficit
in spaces is around 100 and approximately 200 for the long-term.
Depending on the option or options selected to provide additional General Aviation Terminal space,
the need to expand the existing parking areas, provide new parking facilities, or a combination of
both is evaluated in the alternatives chapter. However, the future parking recommendations need
to be continually updated as more data becomes available. This will help determine and/or validate
that the requirements are still applicable within the quickly changing needs for parking spaces.
For the short-term, it has also been noted that there are no restrictions on the use or even duration
of parking in the lot next to the General Aviation Terminal. Therefore, consideration should be
given to establishing some limitations on how the current spaces are utilized, especially given it
may take some time before additional parking can be provided. These might include restrictions on
long-term or overnight parking; no employee parking for the various businesses surrounding the
primary lot; and/or ensuring flight students utilize the employee/overflow lot.

Automobile Parking for Hangars
As is typical at many general aviation airports, a number of automobiles are parked inside the
individual T-hangar units while the aircraft are in use. In some cases, vehicles are parked adjacent
to the T-hangar facility during a flight and also when the tenant is at the hangar, but not flying. At
APF, this also occurs for a number of the group or row of box hangars, that do not have dedicated
automobile parking areas. For the majority of the clearspan hangars, as well as some T-hangar
areas, individual automobile parking lots are provided. Options to provide an adequate amount of
landside space for automobile parking needs to be included for any of the future T-hangar or
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clearspan hangar development areas. These are included in the evaluation of such facility locations
in the alternatives chapter.

Automobile Parking for Non-Aeronautical Uses
Automobile parking requirements for non-aeronautical uses are typically not addressed in an airport
master plan. However, the non-aeronautical rental car facilities currently located in the South Quad
need to at least be mentioned given the potential that exists to accommodate some or a portion of
their requirements with other aviation related parking.
As noted in the existing conditions chapter, five rental car companies (Avis, Enterprise, Hertz, Go
Rentals, and National) currently have counter space in the General Aviation Terminal. There are
also four companies (Avis, Dollar/Thrifty, Hertz, and National/Alamo) who currently have counter
space in the Commercial Airline Terminal and utilized other facilities/areas in the South Quad.
However, the rental car operations in the General Aviation Terminal and those in the South Quad
function completely independent from one another. Even for those companies with facilities at both
locations, the car reservations and related services have no relationship. In fact, the rental car
facilities in the South Quad (including the counter space in the Commercial Airline Terminal) serve
the surrounding community and not individuals arriving to or departing from APF on aircraft. Both
confusion and frustration has resulted, particularly by those arriving via aircraft who expect their
reservation for a car to be at the General Aviation Terminal, not in the South Quad.
Therefore, depending on the future General Aviation Terminal facility expansion, redevelopment
of the Commercial Airline Terminal area, and expansion of GA facilities in the South Quad, the
rental car facilities may need to be relocated and/or consolidated. Options to potentially
accommodate many of the rental car functions in a parking structure to serve the General Aviation
Terminal are included in the alternatives chapter. Similarly, the possibility of developing a
consolidated rental car (CONRAC) facility at the airport will also be evaluated. Such a facility
would combine the rental car counter space, office/storage areas, ready/return parking, vehicle
service facilities, and vehicle storage space in one location. General areas for such a facility are
evaluated in the alternatives chapter given the CONRAC would likely still be a non-aeronautical
facility and be highly dependent upon the companies that would remain at the airport once the
current facilities in the South Quad are potentially utilized for other aviation related uses.

4.10.3

Interior Airport Perimeter Road

Currently there are only paved interior airport perimeter roads around the approach ends of Runway
23 and Runway 32. Similar interior perimeter roads need to be provided around the approach ends
of Runway 5 and Runway 14. As with the existing roads, these would allow airport operations and
maintenance vehicles, as well as the airport’s fuel trucks, to more efficiently maneuver around the
airport. This improvement to the movement of the airport vehicles is essential during the seasonal
peaks when multiple aircraft are operating to and from the different runway ends.
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Land Acquisition
Whenever possible, the option to acquire additional property for aviation related development and
to ensure future land use compatibility must be considered. Even though there are options to
develop the current airport property, the potential for non-compatible development around the
airport will always exist. In short, as development continues in the areas surrounding APF, the
ability for the NAA to acquire any additional land diminishes. For these reasons, consideration
must be given to the identification of a future property envelope that the airport should secure to
address demand and development needs beyond the master planning horizon.
At a minimum, the ability to obtain control of the property within the future RPZs needs to be
evaluated as this is a specific requirement set forth in FAA AC 150/5300-13A, Change 1. If NAA
cannot purchase the property within the areas of the existing and future RPZs, then it must ensure
the proper land use controls or agreements such as avigation easements are in place to limit
incompatible land uses. In addition to the RPZs, the potential land issues associated with any
proposed airport improvement will depend on the final recommended development option.
Therefore, each will be evaluated in part with respect to the required land acquisition and/or
compatibility requirements.

Summary of Facility Requirements
Table 4-20 provides a general summary of the facility requirements that were determined necessary
to satisfy the approved aviation demand forecasts. Essentially, this table includes the minimum
improvements required over the 20-year planning period. Some additional facilities will also be
planned and included as part of the final ALP drawing set and Capital Improvement Program to
maximize the flexibility of the airport and the ability to respond to future opportunities. The order
in which these improvements are listed does not have any relation to the priority or phasing of such
projects.
TABLE 4-20
MINIMUM 20-YEAR FACILITY REQUIREMENTS
Category

Proposed Improvements

Runways

Potential to Utilize existing 5,001 feet of Runway 14-32 without declared distances
Extend Runway 5-23 Blast Pads
Add Paved Blast Pads to each end of Runway 14-32
Rehabilitate Runway 5-23 and Runway 14-32
Periodic Runway Pavement Maintenance

Taxiways

High-Speed Exit Taxiways on northwest side of Runway 5-23
Relocate Taxiway A3 Connector to Commercial Airline Terminal Apron
Rehabilitate Taxiway B Connectors (especially to Runway 32 end)
Relocate Taxiway B1 Connector to General Aviation Terminal Apron and Connector
Taxiway between Taxiway A, Taxiway B, and the General Aviation Terminal Apron
Rehabilitate Taxiway C Connectors (especially to Runway 32 end)
Relocate Taxiway C1 Connector to Commercial Airline Terminal Apron
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Category

Proposed Improvements
Remove or Reconfigure Taxiway T
Install Elevated Runway Guard Lights for Taxiway A to northeast of Runway 14-32
Install Elevated Runway Guard Lights for Taxiway B to southeast of Runway 5-23
Mill and Overlay the East Quad T-hangar and Shade Hangar Taxilanes
Potential to Extend Taxiway D to Runway 5 End
Taxilane Access to New Facilities
Aircraft Run-up Areas or Bypass Taxiways to each runway end
Periodic Taxilane Pavement Maintenance

Airfield

Replace Rotating Beacon with LED fixture
Medium Intensity Runway Lights (MIRL) with LED fixtures (potentially HIRLs)
Replace Medium Intensity Taxiway Lights (MITL) on Taxiways B and C with LED fixtures
Replace Incandescent Airfield Signage with LED fixtures
Periodic Remarking of All Airfield Pavements
Replacement of REILs and PAPIs as needed
Potential Approach Lighting Systems (for improved instrument approach minimums)
Decommission TVOR (FAA Project)

Airport Facilities

Expansion of General Aviation Terminal (FBO and Airport Administration space)
T-hangar Facilities (49 additional units)
Clearspan Hangars (to accommodate 115 new aircraft)
Aircraft Parking Apron Space (minimum 93,600 SY)
Rehabilitate and/or Reconstructed Existing General Aviation Terminal and Commercial
Airline Terminal Aprons
Airport Traffic Control Tower Improvements or Replacement
Periodic Upgrades or Replacement of Airfield Electrical Vault Equipment
Additional Facilities for Airport Maintenance Operations and Equipment
Expand Fuel Storage Capacity (make all tanks independent to prevent cross
contamination)
Improve Airport Perimeter Fencing

Other Facilities

Improve Airport Signage and Wayfinding
More Direct Landside Access to South and West Quads
Increase Automobile Parking for General Aviation Terminal Area
Landside Access and Parking to New Development Areas
Interior Airport Perimeter Road around Approaches to Runways 5 and 14

SOURCE: ESA, 2019.
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