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CHAPTER 1 
Background and Airport Setting 

In 2017, the Naples Airport Authority (NAA) began the process to develop a new master plan for 
the Naples Airport (APF). The overall goal was to prepare a comprehensive planning document 
meeting the needs of airport management as well as the requirements of the Federal Aviation 
Administration (FAA) and Florida Department of Transportation (FDOT). As such this study was 
conducted in accordance with FAA Advisory Circular (AC) 150/5070-6B Airport Master Plans 
and FDOT’s 2016 Guidebook for Airport Master Planning. It is also consistent with Chapter 14-
60 of the Florida Administrative Code and other applicable FAA or FDOT guidance, including 
FAA AC 150/5300-13A, Change 1, Airport Design. 

1.1 Need for a New Master Plan 
The last airport master plan for the APF was completed in November 1997. At that time, the airport 
was in a first generation growth cycle and land was readily available at the airport to support the 
development of aviation related facilities. The existing facilities at the airport were largely 
concentrated on the east side of the airfield with a number of hangar buildings, aircraft parking 
aprons, and the General Aviation Terminal (as shown in the 1995 aerial image), and the south side 
with the Commercial Airline Terminal facilities. Since completion of the last master plan (as 
reflected on the 2016 aerial image), significant development has occurred in both the north and 
south portions of the airport and the east side of the airfield is nearly built out, leaving only the west 
side available for future development. To date, utilization of the west side has been limited due to 
the setbacks required to protect the electronic signal transmissions of the FAA’s Terminal VHF 
omnidirectional range (TVOR) located on this side of the airfield. With significant areas of the 
airfield developed, the airport is now in a second generational growth phase, where developable 
land is at a premium and each decision requires careful consideration for the highest and best use, 
as well as the potential for redevelopment.  

Since the last master plan, overall aircraft activity at the airport has fluctuated. Over the past two 
decades, annual aircraft operations have had three significant peaks, with the highest level recorded 
in 2005. The lowest level of aircraft activity was in 2010, which highlighted the general aviation 
industry declines that resulted from the Great Recession of 2008. Since that time, the aircraft 
operations have increased annually for all but one year and corporate jet activity levels are among 
the highest in the nation. While the 1997 Airport Master Plan Update was being developed, 
passenger enplanements were just under 70,000 in 1994. Afterwards, the enplanement levels varied 
up and down until all regularly scheduled service ended in 2008. With the exception of about 1,500 
passenger enplanements between 2016 and 2017, the airport does not currently support any 
regularly scheduled commercial passenger service.  
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These fluctuations demonstrate the continuously dynamic landscape of the aviation industry. Such 
changes and trends need to be understood to enable the airport to support its tenants and customers 
and to provide an even greater role in the economic and business growth of the surrounding 
community. A new airport master plan will also enable the airport to ensure it remains proactive in 
its efforts to address newer airport design standards and airport land use guidance that have also 
occurred since 1997. 

1.2 Study Goals and Objectives 
Airports face many challenges in their day to day operation. At a minimum they must maintain a 
safe facility, comply with a myriad of regulations, manage numerous leaseholds, preserve 
compatibility with the community, be good stewards of the environment, encourage economic 
growth, and compete for limited funds, all while providing essential community services with a 
positive public image. The master plan process serves as a tool for an airport to address these issues 
in an organized approach. The overall objective of a new master plan is to accurately assess existing 
airport conditions, project aviation activity, define future needs, develop cost effective options, and 
provide a realistic development program. In doing so, the 20-year plan also needs to be flexible by 
including appropriate activity triggers or benchmarks, as well as potential scenarios to respond to 
the ever changing aviation industry. Such flexibility provides options for airport management to 
react to fluctuating market conditions, shifts in development priorities, and/or take advantage of 
unforeseen opportunities. 

In short, the master plan will serve as a guide to achieve realistic airport development in line with 
both airport and community objectives. Since the previous 1997 study is out of date and no longer 
reflects the current conditions at the airport or of the community, this master plan will be a “from 
scratch” effort as defined by FDOT in their guidance. The primary goal will be to create a 20-year 
development program to maintain a safe, efficient, economical, and environmentally acceptable 
airport facility for the City of Naples and surrounding Collier County communities. By achieving 

1995 Aerial Image 2016 Aerial Image 

Transition from 1st to 2nd Generational Growth 
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this goal, the document will provide the guidance to satisfy the aviation demand in a financially 
feasible and responsible manner, while at the same time addressing the aviation, environmental, 
and socioeconomic issues of the community. In support of this goal, the following objectives were 
achieved: 

 Ensure orderly development:  consider short-term needs and long-term plans; 

 Ensure compliance with latest FAA/FDOT design criteria, grant assurances, and policies; 

 Maximize level of service to airport customers and operators while maintaining low 
operating costs; 

 Provide flexibility to allow the airport to respond to changes in the aviation industry; 

 Meet FAA Airport Geographic Information System (AGIS) mandate; 

 Create a new Airport Layout Plan (ALP) drawing set; 

 Incorporate environmental elements such as noise and stormwater into the analyses; 

 Integrate sustainability (including solar feasibility) and resiliency concepts to ensure long 
term viability; 

 Refine land and commercial real estate development strategies; 

 Diversify airport revenue streams and increase regional economic impact; 

 Align with the airport’s strategic plan; and  

 Serve the air transportation needs of the community through the operation, development, 
and maintenance of an airport with a commitment to the same community’s quality of life.  

While some of these objectives fulfill the broader goals of a comprehensive planning document, 
others are much more unique to the airfield’s setting and surrounding environment. For example, 
it was critical to include a resiliency planning component as a subset of the sustainability elements 
given the relatively low elevation of airfield facilities coupled with airport’s proximity to both the 
Gordon River and Rock Creek. In fact, this became a significant concern in 2017 when 10 to 15 
foot storm surge was expected for Naples during Hurricane Irma. While the airport did not 
experience any significant flooding as a result of Hurricane Irma, the effects of this storm on the 
local area, as well as the entire Florida peninsula, also highlighted the need to incorporate resiliency 
elements into future plans. For development, the 2012 revisions to Federal Emergency 
Management Agency (FEMA) floodplain elevations create substantial impacts to any new project 
at the airport. 



Background and Airport Setting 
 

Naples Airport Master Plan 1-4 D201700065 
Consolidated Draft Report February 29, 2020 
 

1.3 Planning Process 
This master plan provides a systematic outline of the 
development actions required to maintain and further 
develop airfield and landside facilities. This process 
provides those officials responsible for the scheduling, 
budgeting, and ultimate funding of airport improvement 
projects with an advance notice of the airport’s needs. By 
phasing airport improvements, this development can be 
conducted in an orderly and timely fashion. 

Throughout this process, reviews were conducted to 
insure input was received from key stakeholders, 
including the NAA, Noise Compatibility Committee, City 
of Naples staff, Collier County staff, airport traffic control 
management, FAA, FDOT, airport tenants, airport 
customers, and the public. The individual steps in the 
master plan process are built upon information and 
decisions made during previous steps. Taken as a whole 
they address the objectives identified above. 

1.4 Airport Setting 
The Airport is located in Collier County on Florida’s Gulf Coast. Approximately 45 miles south of 
Fort Myers and just 2 miles from the Gulf of Mexico, APF is accessible from the north and east via 
Interstate 75 and from the south by US-41 (Tamiami 
Trail). 

1.4.1 History 
Aviation existed in and around Naples before a true 
airport had been constructed. In the early days, local golf 
courses and the beach were used as landing strips. In 
1942, the Naples Army Airfield was established by the 
U.S. Army Air Force as a base for training bomber crews 
and fighter pilots. 

Airport Master Planning Process 

Collier County, Florida (highlighted) 
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The army de-activated the Naples Army Airfield in 
1945; turning the facilities over to the War Assets 
Administration. The airport was returned to the City 
of Naples and Collier County in 1947 who operated 
it jointly as a public facility until the county sold its 
interests in 1958. In 1969 the NAA was formed and 
since the 1950s, the airport has served the City of 
Naples and surrounding communities as a center for 
both aviation and non-aviation businesses. In 1999, 
the airport became the first in the nation to 
successfully ban Stage 1 aircraft. The NAA wrote 
aviation history again in 2001 when they became the 
first airport in the country to complete a FAA Part 
161 - Notice and Approval of Airport Noise and 
Access Restrictions study, banning Stage 2 aircraft. 

More recently, the airport has continued to progress with the community and provides a vital role 
in the area’s evolution as a high end destination of the Paradise Coast. The NAA continues to work 
on balancing the air transportation needs with the quality of life for the community, which was the 
foundation of the recently developed 2017-2021 Strategic Plan for the airport. 

1.4.2 System Planning Roles 
Airport planning occurs at local, statewide, and national levels, each with its own particular 
emphasis. Airport master plans provide planning at the local level, while statewide matters are 
addressed by FDOT and national issues by the FAA. 

Florida Aviation System Plan 
The Florida Aviation System Plan (FASP) facilitates FDOT’s strategic planning for the state’s 
aviation system. This plan is updated annually through the Continuing Florida Aviation Systems 
Planning Process (CFASPP) and divides the state’s public-use airports into nine regions. APF is 
one of 14 public airports in the Southwest Florida Region. This CFASPP region is home to some 
of the state’s most popular destinations in the winter with white, sugar sand beaches; numerous 
golf courses, four major league baseball spring training facilities, museums, and major tourist 
destinations. There are also a number of universities, research centers, and medical facilities, not 
to mention every facet of business. The state system plan designates facilities as either commercial 
or general aviation airports and then subcategorizes them based on the role they serve. The FASP 
identifies APF as one of Florida’s general aviation airports. 

National Plan of Integrated Airport Systems  
A National Plan of Integrated Airport Systems (NPIAS) is presented every two years to Congress 
by the Secretary of Transportation for the development of public-use airports which are significant 
to the national air transportation system. Specifically, this plan documents the federal aid required 

Naples Airport – 1952 
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for infrastructure development at the nation’s commercial service, reliever (high capacity general 
aviation airports), and other select general aviation airports. The categorization of these needs 
guides FAA management in their administration of the Airport Improvement Program. 

The most recent NPIAS (2019-2023) groups airports into two major categories: primary 
(commercial service) and non-primary (primarily general aviation). General aviation airports under 
the non-primary category are then subdivided into either national, regional, local, basic, or 
unclassified facilities depending on activity measures (number/type of based aircraft and 
operations). These categories do not change any eligibility for federal funding; rather they are 
designed to further assist the FAA in determining the appropriate types of development. In the 
2019-2023 NPIAS, APF is designated as a national general aviation facility with $8.8 million in 
eligible improvement requested for federal funding over the system’s five-year planning period. 

1.4.3 Climate and Weather Data 
Collier County is located along the Gulf Coast of Southwest Florida. As with much of southern 
Florida, the surrounding land is relatively flat and the airfield is located just under two miles inland 
from the Gulf of Mexico. These characteristics, coupled with prevailing sea breezes and maritime 
location do significantly influence climate and prevailing winds in the region. Although the airport 
is located in the warmer southeastern portion of the nation, annual temperatures are considered 
moderate due to the influence of the sea breeze. 

Temperatures during the summer months rarely reach 100 degrees Fahrenheit; with an average 
maximum temperature of 91 degrees Fahrenheit in August. The average minimum winter 
temperature is 56 degrees Fahrenheit in January. Rainfall in this area occurs during all seasons; 
however, it is more abundant during the summer when daily showers are common. Collier County 
has averaged approximately 44 inches of rainfall on an annual basis over the last 10 years 

Historic wind and weather conditions are key considerations for an airport’s runway system since 
aircraft takeoff and land into the wind. As recommended by FAA AC 150/5300-13A, Change 1, 
ten consecutive years of wind data was collected for APF. This information will be analyzed and 
used to develop a number of airfield facility requirements in this study. 

1.5 Local Economic Impact 
In March 2019, FDOT completed an update of the Florida Statewide Aviation Economic Impact 
Study. The report provides the estimated annual impact created by the 116 public-use airports that 
participated in the study. The study documents the economic benefits generated by the various on-
airport and off-airport aviation related activities. For each airport included in the study, the 
economic benefits are expressed as direct (on-airport), indirect (off-airport), and induced 
(multiplier) impacts. These measures are then expressed in terms of total annual employment, 
payroll (labor income), and activity (business sales). The 2019 study diagram below documents the 
annual contribution that APF creates for the City Naples and surrounding Collier County economy. 
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It is important to note that the airport does not receive any local tax subsidies for operations or 
capital improvements. All of the funds utilized for the operation, maintenance, and improvement 
of the facility are generated by the airport’s activities, which includes leveraging both state and 
federal grants for various improvement projects. There are also a number of community services 
supported by the airport that cannot be easily quantified. Examples include providing a location for 
the Collier County Sheriff’s Aviation Unit, Collier Mosquito Control District (aviation and ground 
based equipment), Collier County Emergency Medical Services MedFlight (helicopter medevac), 
City of Naples Fire-Rescue Department Station #3, Civil Air Patrol, Experimental Aircraft 
Association, Naples Pilots Association, Naples Flying Club, and rental car services. There is also 
the Naples Museum of Military History located in the commercial service terminal building that is 
free to the public, the public Naples Airport Observation Deck, and part of the Gordon River 
Greenway on airport property. And finally, the City of Naples Recycle Transfer Facility, Naples 
Recycling Drop-Off Center (Collier County), and the Humane Society Naples are also located on 
airport property. 

APF’s Impact on City of Naples and surrounding Collier County Economy 

SOURCE: Florida Statewide Aviation Economic Impact Study, FDOT 2019. 
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CHAPTER 2 
Existing Conditions 

Information about the existing conditions of the Naples Airport (APF) is included to provide a 
foundation for subsequent analyses throughout the study. This includes an examination of the 
existing airfield, general aviation, commercial aviation, landside, and other airport support 
facilities. 

2.1 Airfield Environment 
The airfield is divided into four primary areas, delineated by the intersection of the two paved 
runways. They are referred to as the North, South, East, and West Quadrants (Quads). Figure 2-1 
illustrates the general area of each quadrant and the following sections provide information 
regarding the airfield facilities within each that accommodate aircraft operations. While this 
includes the airport’s runway and taxiway system, it also includes the available instrument 
approaches; airfield lighting; takeoff and landing aids; pavement markings; and airfield signage.  

 

 

 

 

 

  

Figure 2-1 – Airfield Quadrants 
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2.1.1 Landside Access 
Due to the proximity of both the Gordon River and Rock Creek to the airport property (see Figure 
2-2), landside access into the four quadrants of the airport all come off of Airport Pulling Road. 
The exception is Radio Road, which provides access directly into the East Quad. Aviation Drive 
South also serves the East Quad coming directly off Airport Pulling Road. 

Access to the North Quad off of Airport Pulling Road is provided via Corporate Flight Drive. The 
South and West Quads are accessed by North Road, which runs along the south boundary of the 
airport, comes around the approach end of Runway 5, and then runs along the west side of the 
airfield. Facilities in the South Quad are either accessed from Terminal Drive or Tower Road, both 
of which come off of North Road. 

2.1.2 Aircraft Operation Areas 
The aircraft operation areas (AOA) 
include the runways as well as any other 
paved or unpaved surfaces that enable 
aircraft to move between the runways 
and the different airport facilities. In 
addition to the physical characteristics 
of the runway and taxiway 
environment, there are other safety-
related criteria. The specific criteria for 
each of these protective surfaces will be 
discussed in subsequent chapters. 

In June 2015, the Florida Department of 
Transportation (FDOT) published their 
most recent pavement report for APF as part of the ongoing Statewide Airfield Pavement 
Management Program. This report provides an objective basis for determining maintenance and 
repair needs, as well as priorities, by assigning a Pavement Condition Index (PCI) value to each 
section of paved surface. The results of the 2015 report indicated that the airport’s airfield pavement 
facilities had an overall area weighted average PCI of 80, representing an overall rating of 
satisfactory. This reflected an area-weighted average PCI of 91 for the runways, 86 for the taxiways, 
and 69 for the apron surfaces. As noted in the following sections, some of the paved surfaces have 
been rehabilitated since the 2015 report. 

 

  

Pavement Life Cycle 

SOURCE: FDOT Statewide Airfield Pavement Management Program, 2015. 
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Runway 5-23 
The primary runway, Runway 5-23, has a published length of 6,600 feet and width of 150 feet. 
Constructed of grooved asphalt, a PCI of 86 (good) was assigned to Runway 5-23 in 2015. Both 
ends of this runways have displaced thresholds of 800 feet, which were added in 2011, as well as 
100 foot paved blast pads. Table 2-1 provides technical data for both paved runways as well as the 
turf runway, including the current weight bearing capacity published for the runways. 

Runway 14-32 
The crosswind runway, Runway 14-32, is 5,001 feet in length and 100 feet in width. Also 
constructed of grooved asphalt, the runway had been repaved prior to the pavement evaluation and 
there was assigned a PCI of 100 (good) in 2015. The runway has displaced thresholds on each ends. 
The Runway 14 end is displaced by 128 feet, while the Runway 32 end is displaced 451 feet.  

NE-SW Turf Runway 
An 1,850 foot long and 100 foot wide turf runway runs parallel to the northwest side of Runway 5-
23. Located between Runway 5-23 and Taxiway D, the turf runway is entirely within the West 
Quad. At both ends of the runway there are unmarked, maintained turf taxiways which tie into 
Taxiway C on the northwest end and Taxiway D on the southwest end. With only a 150 foot 
centerline to centerline separation with Runway 5-23, operations on the turf runway must be 
coordinated with those on the primary runway.  

TABLE 2-1 
RUNWAY CHARACTERISTICS 

 Runway 5-23 Runway 14-32 NE-SW Turf Runway 

Runway Length 6,600’ 5,001’ 1,850’ 

Runway Width 150’ 100’ 100’ 

Runway Markings Non-Precision Non-Precision Threshold 

Pavement Strength (pounds)  

Dual (D) 

 

75,000 

 

75,000 

 

n/a 

Pavement Surface  Asphalt – Grooved Asphalt - Grooved Turf 

Runway Lighting  Medium-Intensity Medium-Intensity n/a 

Displaced Threshold Runway 5 – 800’ 

Runway 23 – 800’ 

Runway 14 - 128’ 

Runway 32 – 451’ 

n/a 

Area Weighted PCI (2015)  86 100 n/a 
 
SOURCE: June 18, 2018 survey, 2018 FAA aeronautical publications, and 2015 FDOT Airfield Pavement Management Program. 
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Taxiways and Taxilanes 
Aircraft ground movements between runways, aprons, terminals, hangars, and other facilities is 
conducted via an airfield’s taxiway and taxilane system. For APF this consists of a network of 
major taxiways, connector taxiways, apron edge taxilanes, and hangar taxilanes. Taxilanes typically 
provide the final link to aircraft hangars and parking positions, and in most cases are outside of the 
aircraft movement area managed by the airport traffic control tower (ATCT). The various taxiways 
and taxilanes are identified on Figure 2-2. 

Taxiway A 
Taxiway A is the full length parallel taxiway along the southeast side of Runway 5-23. In between 
the ends of Taxiway A, which connect directly into the physical ends of Runway 5 and Runway 
23, there are six connector taxiways which also provide access onto Runway 5-23. From the 
southwest end to the northeast end, these include Taxiways A1, A2, A3, A4, A5, and A6. Taxiway 
A and all of its connectors provide a minimum width of 50 feet; however, at some taxiway 
intersections, additional width is provided due to the required pavement edge fillet. Taxiway A 
maintains a centerline to centerline offset with Runway 5-23 of 400 feet and has an overall area 
weighted average PCI of 93 (good). Five of the six connectors also have PCI ratings within the 
good range; the exception being Taxiway A-1, which was recorded in 2015 as having a PCI of 83 
(satisfactory).  

Taxiway B 
Taxiway B is the full length parallel taxiway along the northeast side of Runway 14-32. In between 
the ends of Taxiway B, which connect directly into the physical ends of Runway 14 and Runway 
32, there are three connector taxiways which also provide access onto Runway 14-32. From the 
southeast end to the northwest end, these include Taxiways B1, B2, and B3. Taxiway B and its 
connectors provide a minimum width of 40 feet; however, the end connectors and Taxiway B-1 
provide 50 feet. The taxiway has a 300 foot offset from the Runway 14-32 centerline and the 
primary portion, including the end connectors, was assigned an overall area weighted average PCI 
of 83 (satisfactory). However, the pavement sections making up the primary portion and end 
connectors of Taxiway B ranged from a PCI of 47 (poor) to 94 (good). The three connectors have 
PCI ratings varying from 68 to 69 (fair). 

Taxiway C 
Taxiway C is the full length parallel taxiway along the southwest side of Runway 14-32. In between 
the ends of Taxiway C, which connect directly into the physical ends of Runway 14 and Runway 
32, there are three connector taxiways which also provide access onto Runway 14-32. From the 
southeast end to the northwest end, these include Taxiways C1, C2, and C3; each of which is located 
directly across the runway from the Taxiway B connectors with the same number. Taxiway C and 
its connectors provide a minimum width of 40 feet; however, the end connector with the displaced 
threshold for Runway 32 and Taxiway C-1 provide 50 feet. The taxiway has a 300 foot offset from 
the Runway 14-32 centerline and the primary portion, including the end connectors, was assigned 
an overall area weighted average PCI of 87 (good). However, the pavement sections making up the 
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primary portion and end connectors of Taxiway C ranged from a PCI of 51 (poor) to 94 (good). 
The three connectors have PCI ratings varying from 58 to 69 (fair). 

Taxiway D 
Taxiway D is the parallel taxiway along the northwest side of Runway 5-23. Due to the proximity 
of North Road, this taxiway does not connect to the southwest end of Runway 5. It begins at 
Taxiway D1, directly across from Taxiway A1, and ties into the physical end of Runway 23. 
Currently the only other connector taxiway is Taxiway D5, also located directly across from the 
same numbered connector for Taxiway A. Nearly all of Taxiway D and its connectors provide a 
minimum width of 50 feet. The exception being the parallel portion between Taxiway D5 and the 
end connector with Runway 23. This section currently only provides a width of 40 feet. Taxiway 
D maintains a centerline to centerline offset with Runway 5-23 of 400 feet. Taxiway D1 and 
Taxiway D between Taxiways D1 and D5 have a PCI of 100 (good) as this portion was constructed 
in either 2017 or 2018. Taxiway D5 and the 40 foot wide northeast end of Taxiway D were recorded 
in 2015 as having a PCI of 80 (satisfactory), while the 50 foot wide end connector with the Runway 
23 displaced threshold has a PCI of 94 (good).  

Taxilane E 
Taxilane E is located in the North Quad. It provides access off of Taxiway B to a number of hangar 
facilities off Citation Point and Patriot Way. At 40 feet wide, the taxilane received an area weighted 
PCI of 80 (satisfactory) in the 2015 pavement study.  

Taxilane F 
Taxilane F is located in the North Quad off of Taxiway B. At 40 feet wide it provides access to a 
single general aviation facility off Patriot Way. Since the taxilane was constructed in 2017, it was 
not included in the 2015 pavement evaluation; however, it is considered to have a PCI of 100 
(good). 

Taxilane G 
Taxilane G is located in the North Quad. It provides access off of Taxiway D to a number of hangar 
facilities off Citation Point. At 40 feet wide, the taxilane received an area weighted PCI of 56 (fair) 
in the 2015 pavement study.  

Taxilane H 
Taxilane H is also located in the North Quad off of Taxiway D to provide access to a number of 
hangar facilities off Citation Point. At 40 feet wide, the taxilane received an area weighted PCI of 
80 (satisfactory) in the 2015 pavement study. 

Taxiway T 
Taxiway T is a short taxiway which connects the Commercial Airline Terminal apron to the 
intersection of Taxiways A and C. At 50 feet wide, this pavement was rated with a PCI of 78 
(satisfactory) in the 2015 pavement evaluation. 
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Run-up Areas and Bypass Capability 
Currently there are three areas on the airfield which provide space to either perform an engine run-
up or to provide taxiway bypass capability. Approximately 1,500 square yards (SY) of space is 
provided where Taxiway A turns to tie into the Runway 5 displaced threshold. This end of Taxiway 
A was recently re-aligned in order to bring this end connector up to the most current design 
standards. Therefore, the pavement is considered to be in good condition. At the other end of 
Runway 5-23, approximately 1,800 SY of space is provide at the end of Taxiway A where it ties 
into the Runway 23 displaced threshold. This area, constructed just prior to the 2015 pavement 
evaluation, received a PCI rating of 100 (good). The final area which provides some space for 
engine run-ups and/or bypass capability is located just northeast of Taxiway B, where it ties into 
the Runway 32 displaced threshold. Due to the proximity of the different apron and T-hangar 
taxilanes that converge in this area, there is no specific area marked on the pavement. This general 
area was given a PCI rating of 72 (satisfactory) in the 2015 pavement study.  

2.1.3 Airspace and Airport Traffic Control 
Controlled airspace is referred to as Class A, B, C, D, or E and uncontrolled airspace as Class G. 
Generally speaking, Class A airspace begins at 18,000 feet above mean sea level (AMSL), 
continues upward, and is used to manage en route aircraft traffic. Class B airspace surrounds the 
nation’s busiest airports including the Miami International (MIA) and Tampa International (TPA) 
Airports. Class C surrounds airports with high 
traffic levels, but not as high as Class B 
airports. Both the Southwest Florida 
International (RSW) and Sarasota Bradenton 
(SRQ) Airports have Class C airspace. Class 
D surrounds those airports with an ATCT not 
located in or designated as having Class B or 
C airspace. Class E airspace is any other 
controlled airspace where pilots are in radio 
contact with some portion of the Federal 
Aviation Administration (FAA) Air Traffic 
Control (ATC) network. This network 
primarily consists of ATCTs, Terminal 
Approach Control (TRACON) facilities, and 
Air Route Traffic Control Centers (ARTCC). 

APF has Class D airspace from the surface up 
to 2,500 feet AMSL. The ATCT facility is 
operated from 6:00 a.m. to 10:00 p.m. local 
time. When the tower is closed, the airspace 
surrounding APF is designated as Class G. 
The tower is located in the South Quad, 
adjacent to the U.S. Customs and Border 
Protection facilities (Figure 2-2). Naples Airport Traffic Control Tower 
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TRACON facilities have controllers whose primary function is to guide aircraft approaching and 
departing airports within a 30 to 50-mile radius and up to 10,000 feet AMSL. When an aircraft is 
within five miles of APF (or below 2,500 feet AMSL), TRACON controllers hand off the aircraft 
to the Naples ATCT. Alternatively, when departing aircraft leave the TRACON’s range of control, 
TRACON controllers hand responsibility off to FAA ARTCC. For APF, the approach and 
departure flow is managed by both the Fort Myers and Miami Center TRACON facilities. 
Depending upon direction of travel, TRACON controllers will hand off or receive aircraft from 
ARTCCs in either Jacksonville or Miami.  

Arrival Procedures  
A Standard Terminal Arrival (STAR) is an ATC procedure published for arriving aircraft in order 
to transition from the en route phase of flight to the approach phase. STARs provide guidance to 
either a published instrument approach procedure or to a point from which ATC might provide the 
aircraft with radar vectors to their destination. There are three STARs (PIKKR Three, SHFTY Two, 
and ZEILR Four) published for aircraft en route for APF. These vary based on from where the 
arriving aircraft is coming, as well as the flow and active runway at the airport. 

Instrument Approach Procedures 
During times of inclement weather, and/or reduced visibility, instrument approaches enable pilots 
to safely descend into the airport environment for landing. There are a number of different 
instrument approaches that can be established, each with specific limitations. When the cloud 
ceiling is greater than 1,000 feet above ground level (AGL) and the visibility is greater than three 
statute miles, the conditions are considered visual and pilots can operate under visual flight rules 
(VFR). In VFR conditions, no published approaches are required for an aircraft to safely land at an 
airport. However, once the cloud ceiling is less than 1,000 feet AGL and/or the visibility is less 
than three statute miles, pilots must operate under instrument flight rules (IFR). Additional air 
traffic control services are provided to pilots during IFR conditions. During the arrival phase, 
instrument approaches are what allow a pilot to safely navigate to and land on a runway. 

There are three categories for instrument approaches: precision approaches (PA), approach 
procedures with vertical guidance (APV), and non-precision approaches (NPA). All provide course 
guidance to the runway centerline they serve. The degree of horizontal guidance increases with the 
sophistication of the instrument approach established, which is reflected through the specific 
minimum operating parameters for each. The primary difference between the three is that non-
precision approaches do not provide any vertical guidance to the runway end. For both PA and 
APV approaches, the vertical course allows an aircraft to descend safely on a fixed glideslope 
signal, even when the runway environment is not yet in sight. 

All instrument approaches have heights published that dictate how low a pilot can descend without 
the runway environment in sight before having to abandon the approach and try again. For most 
precision approaches this is called the decision height which is indicated in feet above the ground 
level or the decision altitude (DA) in feet AMSL. DA is also used in approach procedures with 
vertical guidance. For non-precision approaches, it is referred to as the minimum descent altitude 
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(MDA) with heights published in the number of feet AMSL. In addition, every instrument approach 
has minimum visibility requirements, measured in feet or miles. If visual identification of the 
runway environment cannot be made before the published minimums, then the aircraft must 
execute a missed approach and either try again or go to an alternate airport. 

Precision Approaches 
Precision approaches are further defined as any approach that has visibility minimums lower than 
¾ of a mile and the capability of safely guiding aircraft down to heights less than 250 feet above 
the threshold. There are no precision approaches established to the runways at APF. 

Approach Procedures with Vertical Guidance 
Approach procedures with vertical guidance are defined as any approach that has visibility 
minimums not lower than ¾ of a mile and the capability of safely guiding aircraft down to heights 
greater than or equal to 250 feet above the threshold. Precision area navigation (RNAV) procedures 
based on Global Positioning System (GPS) and the Wide Area Augmentation System (WAAS) 
have been established to Runways 5 and 23. The WAAS receivers improve the GPS capability to 
the point where the approaches published have visibility minimums of one mile and a DA of 295 
feet for Runway 5 and 313 feet for Runway 23. These are referred to as LPV approaches (localizer 
performance with vertical guidance). There are also LNAV/VNAV approaches, which stands for 
lateral navigation/vertical navigation, established to both ends of Runway 5-23. For Runway 5 the 
LNAV/VNAV approach provides visibility minimums of 1½ mile and a DA of 446 feet, while the 
one to Runway 23 provides 1½ mile and a DA of 461 feet. There are no APVs established to 
Runway 14-32. 

Non-Precision Approaches 
All four runway ends have different non-precision approaches established. For Runways 5 and 23, 
the LNAV approaches also provide the lowest non-precision capability with visibility minimums 
of one mile and MDAs of 460 and 440 feet respectively. There are also straight-in non-precision 
approaches established to both ends of 
Runway 5-23 based on the on-airfield 
terminal VHF omnidirectional range 
(TVOR). The TVOR, which is located 
in the West Quad and identified as 
CYY (CYPRESS), projects straight 
line courses in all directions (radials) 
that pilots can use to navigate to and 
from the station. In addition to 
facilitating non-precision approaches 
to Runway 5-23, the TVOR is also 
utilized for other phases of flight, 
including en route navigation. The 
TVOR is owned and maintained by the 
FAA.  

Terminal VOR CYY (CYPRESS) 
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For Runways 14 and 32, the RNAV/GPS-A and RNAV/GPS-B approaches provide NPAs with 
circling approach minimums. Circling approaches allow an aircraft to approach and establish visual 
contact with the airport environment in less than VFR conditions. Once in the vicinity, the pilot can 
then maneuver the aircraft to set up a final approach to the runway and land with visibility 
minimums of one mile and a MDA of 500 feet. It should be noted that the FAA classifies runways 
with only circling approach minimums as visual runways. 

Departure Procedures 
Standard Instrument Departure Procedures (SID) provide obstacle clearance as aircraft transition 
from their departure to the en route phase of flight. In addition to obstacle clearance, SIDs expedite 
traffic flow and reduce the overall workload for both pilots and ATC controllers. There are two 
departure procedures (CSHEL Five and NAPLES Five) published for APF which provide SIDs for 
aircraft departing from any of the four runway ends. 

2.1.4 Airfield Lighting 
Proper airfield lighting is required at all airports that are utilized for nighttime or IFR operations. 
With the exception of the airport rotating beacon, the lighting systems at the airport are supported 
by equipment in the airfield electrical vault, with primary control routed to the ATCT. 

Identification Lighting 
Rotating beacons universally indicate the 
location and presence of an airport at night or in 
adverse weather conditions. The rotating beacon 
is located on the airfield in the North Quad. It is 
equipped with an optical rotating system that 
projects two beams of light, one green and one 
white, 180 degrees apart. The beacon is 
continuously operated during nighttime hours or 
when the airfield is under instrument 
meteorological conditions. It has been noted by 
Airport Operations staff that the beacon requires 
a considerable amount of time to warm up before 
it operates at full brightness. 

Runway Lighting 
Runway lights allow pilots to identify the edges 
of the runway and assist them in determining the 
length remaining during periods of darkness or 
restricted visibility. These lighting systems are 
classified according to their intensity or 
brightness. Both runways are equipped with 
Medium Intensity Runway Lights (MIRL). The runway edge lights emit white light except in the 

Rotating Beacon 
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caution zone which includes the lights in the last 2,000 feet of both runways. In the caution zone, 
yellow lights are substituted for white lights (split lens) to emit yellow light in the direction with 
2,000 feet or less to the runway end and white light for the opposite direction. The MIRLs for 
Runways 5-23 and 14-32 both consist of base mounted incandescent light fixtures on cans with the 
cables in electrical conduit between each fixture. 

As part of the runway lighting systems, the identification of the runway ends and thresholds are 
critical to a pilot during landing and takeoff. This is especially important when the runway ends 
have displaced thresholds, as all four at APF do. Therefore, the runway ends are equipped with 
special lighting configurations to aid in their identification.  

At the physical end of all four runways, sets of four inboard threshold lights are installed which 
display red from both directions. For the displaced thresholds at each end of Runway 5-23, there 
are four outboard threshold lights which have a split lens. The half of the lens which faces the 
approaching aircraft are green, indicating the beginning of usable runway. From the opposite 
direction, only the light that is in line with the runway edge lighting emits light. For this runway, 
these are yellow, since they are part of the runway edge lighting’s caution zone. The outside three 
on each side are shielded from emitting any light from that side. For the Runway 14-32 displaced 
thresholds there are three outboard threshold lights which only show green to the landing aircraft. 
From the opposite side, only the one in line with the runway edge lighting emits yellow, as part of 
the edge lighting caution zone. The outside two are shielded from emitting any light.  

The two MIRL systems are considered to be in good condition. Additionally, the runway lighting, 
as well as the taxiway lighting described in the following section, can be activated by pilots through 
the common traffic advisory frequency (CTAF) when the ATCT is closed. When activated, the 
lighting systems for both runways and all taxiways come on and then turn off automatically after a 
set period of time. 

Taxiway Lighting 
All of the taxiways have blue Medium 
Intensity Taxiway Lights (MITL) 
along the edge of their alignment. The 
circuits on Taxiways B and C have 
incandescent light fixtures while all of 
the other taxiway circuits have light 
emitting diode (LED) fixtures. The 
MITLs have been installed using base 
mounted light fixtures on cans with 
conduit. All of the taxiway lighting 
circuits are considered to be in good 
condition. There are no edge lights on 
Taxilane E or Taxilane F. 

Blue LED MITL and Typical Airfield Signage 
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Airfield Signage  
As part of the airfield lighting system, the airport has a number of internally illuminated airfield 
signs. These include mandatory instruction, location, direction, and destination signs. The 
mandatory signs include the holding position signs which delineate to a pilot the limits of the 
runway environment. These critical signs are typically located on the left side of each connector 
taxiway, adjacent to the runway holding position markers. The current airfield signage is considered 
to be in good condition. They include both incandescent and LED fixtures since a number have 
been replaced as part of the more recent taxiway lighting system improvements. 

2.1.5 Pavement Markings 
Pavement markings delineate the various movement areas of the airfield. The following sections 
describe those markings used at APF which establish the various boundaries and paths along the 
paved surfaces.  

Runway Markings  
Both Runways 5-23 and 14-32 are marked with landing designators, centerline striping, threshold, 
aiming point, and edge markings. The Runway 14-32 markings are interrupted at the intersection 
with Runway 5-23, due to the order of precedence for runway marking schemes. Threshold bars 
and the appropriate arrows and arrow tails have been included to denote the displaced thresholds 
for each of the four runways. All of these markings are white. For Runway 5-23, the 100 foot blast 
pads at each end are marked with the appropriate yellow chevrons. There is also a yellow runway 
demarcation bar at each end since both blast pads precede a displaced threshold. Even though the 
various runway markings are occasionally repainted, most appeared quite faded during the visual 
inspection conducted in the early part of 2018. 

For the turf runway, both ends are marked with a 100 foot wide by 10 foot long threshold strip. 
These are made of concrete that is flush with the surrounding grade and painted white. There are 
also a set of three outboard, elevated retroreflective markers at each threshold of the turf runway. 
Similar to the runway threshold lights, the side of the markers facing the approaching aircraft are 
green, indicating the beginning of usable turf runway and red on the opposite side, indicating the 
end of the useable turf runway.  

Taxiway Markings   
All of the primary taxiways have centerline stripes with enhanced taxiway centerline markings 
prior to the holding position markings at each intersection with a runway. Enhanced taxiway 
centerline markings consist of parallel yellow dashes on either side of the normal taxiway centerline 
extending up to 150 feet from the hold line. These markings provide supplemental visual cues to 
alert pilots of an upcoming runway holding position marking to minimize the potential for runway 
incursions.  

A number of the hangar taxilanes also have yellow centerline stripes and all of the hangar taxilanes 
(as well as aircraft parking aprons) have the appropriate non-movement area boundary marking. 
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All of the taxiway, holding position, taxilane, and non-movement area markings are painted yellow 
with a black background. As with the runway markings, many of the taxiway markings appeared 
faded during the visual inspection conducted in the early part of 2018. 

2.1.6 Takeoff and Landing Aids 
A number of different systems on the airfield facilitate the arrival and departure of aircraft. The 
primary ones are described in the following sections. 

Runway End Identifier Lights (REIL) 
Runway End Identification Lights (REIL) consist of a pair of synchronized white flashing lights 
which are situated on each side of and abeam the runway end threshold lights. They provide pilots 
with a rapid and positive visual identification of the approach end of the runway during night, 
instrument, and marginal weather conditions. REILs also aid in identification of the runway end in 
areas having a high concentration of lighting or areas that lack contrast with the surrounding terrain. 
All four runway ends are equipped with omnidirectional REILs which are located next to the 
outboard threshold lights at each of the four displaced thresholds.  

Visual Glide Slope Indicators 
Visual glide slope indicators are systems installed to provide an indication of the aircraft’s relation 
to the proper glideslope. Precision Approach Path Indicator (PAPI) systems have been installed on 
all four runway ends. These consist of a 4-light unit system for each end, and are typically located 
on the left side of the runway (PAPI-4L), but can also be located on the right side (PAPI-4R). 
Runways 23, 14, and 32 are equipped with PAPI-4L systems, while runway 5 is equipped with a 
PAPI-4R system. The Runway 5 PAPIs are located on the right side due to the turf runway. 

The lights of a PAPI system 
provide pilots with visual 
descent information during 
an approach to a runway. 
These lights are typically 
visible from five miles 
during the day and up to 20 
miles or more at night. 
PAPIs use a light bar unit 
that is installed in a single 
row perpendicular to the 
runway edge. The lights 
project a beam of white light 
in the upper segment and red 
light in the lower segment. 

Depending on the aircraft’s angle in relation to these lights, the pilot will receive a combination 

Airfield Lighting from the Runway 14 Displaced Threshold 
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that indicates his position relative to the desired glideslope. All of the PAPI systems are considered 
to be in good condition and all are owned and maintained by the airport. 

Runway Distance Remaining Signs 
Runway distance remaining signs are located along the southeast side of Runway 5-23 due to the 
location of the turf runway on the other side of the runway. These provide pilots with a quick 
reference on the length available (in 1,000 foot increments) for takeoff or landing operations. While 
preferred on the left side of any runway, the most economical option is to utilize double-faced signs 
on one side of the runway. This is the case at APF, where double-faced distance remaining signs 
along the southeast side of Runway 5-23 provide information to pilots operating to/from either end 
of the runway. 

Automated Surface Observing System 
The airport has an Automated Surface Observing System (ASOS) located in the North Quad close 
to the intersection of the runways and next to the airport’s segmented circle (Figure 2-2). The 
ASOS is a combination of instruments which observe, report, and record the airfield altimeter 
setting, wind data, temperature, precipitation, dew point, visibility, and cloud/ceiling data. Pilots 
can receive this information via the Automatic Terminal Information Service (ATIS) or through a 
dedicated telephone number. The ASOS equipment is owned and maintained by the National 
Weather Service. 

Wind and Traffic Indicators 
Perhaps the most basic takeoff and landing aid is the wind cone, which indicates wind direction 
and speed. There are a number of lighted wind cones on the airfield. The primary wind cone is 
collocated with the segmented circle in the North Quad. Together, these provide pilots with a visual 
indication of the current surface wind conditions, established traffic patterns for the airfield, and if 
the ATCT is closed, the preferred landing direction. For APF, while the primary wind cone is 
lighted, the segmented circle is not, which renders it impractical for use since the ATCT is open 
during all daylight hours. Regardless, the primary wind cone and segmented circle are considered 
to be in good condition. 

There are also supplemental wind cones located at the approach end of each runway. For both ends 
of Runway 5-23, they are located on the right side of the runway. For Runway 14, the supplemental 
wind cone is located on the right side while the one for Runway 32 is on the left. All four of the 
supplemental wind cones are lighted from above with LED fixtures and are considered to be in 
good condition. 

TVOR Receiver Checkpoint 
A TVOR receiver checkpoint is located just northeast of Taxiway B, where it ties into the Runway 
32 displaced threshold. This pavement marking consists of a painted circle with an arrow in the 
middle that is aligned in the direction of the checkpoint azimuth. Alignment of an aircraft with the 
arrow allows a pilot to check the aircraft’s instruments with the on-airfield TVOR signals. 
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2.2 General Aviation Facilities 
A majority of the facilities at the airport directly support the general aviation tenants and customers 
of the airfield. While not every building or hangar is described in the following sections, the primary 
facilities providing services to support nearly every form of general aviation activity at APF are 
included.  

2.2.1 General Aviation Terminal Facilities 
The General Aviation Terminal building is located on the north half of the East Quad, to the west 
of Aviation Drive North (Figure 2-2). The building is a two story structure and provides a total of 
19,228 square feet (SF) of space. The General Aviation Terminal currently houses the Naples 
Airport Authority (NAA) administration offices, the fixed base operator (FBO) facility which is 
operated by the NAA, and five rental car companies (Avis, Enterprise, Hertz, Go Rentals, and 
National). As the only full service FBO, the terminal facilities support general aviation passengers 
and pilots; aircraft parking, fueling, maintenance, and storage; and other support services such as 
aircraft ground handling, ground transportation, or catering. 

Constructed in 1997, the original two story General Aviation Terminal provided 12,250 SF of space 
(6,890 SF on the first floor and 5,360 SF on the second floor). The building was expanded in 2009 
to add two story additions to both the north and south ends of the original building, creating an 
additional 6,642 SF of space (1,350 SF for each floor of south addition and 1,971 SF for each floor 
of north addition). The building was further expanded by 336 SF on the first floor in 2011 in order 
to renovate the public restrooms and vending lounge, as well as to add a new exterior landside 
patio. Figures 2-3 and 2-4 provide details of the current first and second floor plans of the General 
Aviation Terminal. 

Annex Office Building 
Just north of the General Aviation Terminal building is the two story Annex Office Building 
(AOB). This structure provides 9,654 SF of space which currently houses several different tenants. 
There is also a common use conference room on the second floor that is utilized for airport and 
community meetings. 

Additional information on both the General Aviation Terminal and AOB structures, as well as their 
building systems has been included in a separate assessment report. Airport records, drawings, and 
reports on the site, architectural, and structural elements; including the various mechanical, 
electrical, and plumbing systems for each building, have been reviewed and documented. The 
resulting comprehensive Facility Assessment Report:  General Aviation Terminal and Annex 
Office Building, is included in Appendix B. This document will provide the basis for determining 
capacity and projecting future needs of the terminal’s facilities. 

 

  



0 15'

N

GENERAL AVIATION TERMINAL APRON

AVIATION DRIVE NORTH

ESA, 2019.

FIGURE 2-3

GENERAL AVIATION TERMINAL - FIRST FLOOR

Source:

Naples Airport Master Plan



0 15'

N

GENERAL AVIATION TERMINAL APRON

AVIATION DRIVE NORTH

ESA, 2019.

FIGURE 2-4

GENERAL AVIATION TERMINAL - SECOND FLOOR

Source:

Naples Airport Master Plan



Existing Conditions 
 

Naples Airport Master Plan 2-18 D201700065 
Consolidated Draft Report February 29, 2020 
 

General Aviation Terminal Apron 
A large portion of the East Quad provides aircraft parking apron space in support of the General 
Aviation Terminal operations. This area is utilized for both based and itinerant aircraft parking, the 
loading/unloading of passengers, and the servicing of aircraft. Access to/from the airfield is 
provided by a number of connector taxiways off of both Taxiways A and B. While the General 
Aviation Terminal apron area is a non-movement area, there are various markings which delineate 
the general aircraft parking areas and main apron taxilane routes. From the north end to the south 
end, the apron encompasses approximately 132,700 SY of paved space. This includes the different 
taxilanes in and around the aircraft parking areas and adjacent hangar facilities. While most of this 
apron is managed by the airport, there are some smaller areas that are contiguous to different hangar 
areas that are within the leaseholds of those facilities. 

A number of different pavement sections make up this large apron area. In the 2015 FDOT 
pavement study, these varied from the lowest PCI of 44 (poor) to a 99 (good). The poor areas were 
limited to the north end of the East Quad, including the areas around the T-hangars and self-serve 
fuel tank, while the good areas covered a majority of the apron’s central portion. There are also a 
few areas that had PCI ratings within the fair and satisfactory range. 

Access and Landside Facilities 
The primary parking lot for customers of the General Aviation Terminal is located directly east of 
the building at the end of Aviation Drive North. This lot also serves the different aviation and non-
aviation businesses located in this area, including those within the Annex Office Building. Due to 
the limited space of this lot and the fact that the General Aviation Terminal also includes a majority 
of NAA’s staff, a larger parking lot was constructed at the corner of Aviation Drive South and 
Radio Road. During peak periods, this larger lot is also needed to accommodate the tenants and 
customers of the airport. A 600 foot covered walkway provides protection from the elements for 
the employees, tenants, and customers using the larger lot. There are also a limited number of 
ready/return spaces immediately in front of the General Aviation Terminal, which are used by the 
rental car agencies that have counter space in the building. 
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2.2.2 Aeronautical Businesses and Services 
A number of aeronautical businesses at the airport provide aircraft storage, maintenance, sales, 
flight training, charter, rental and fractional ownership services. These include, but are not limited 
to: 

Elite Jets 
Operating out of the East Quad, Elite Jets provides on-demand jet charter services. The company 
operates Embraer aircraft exclusively, with both Phenom 300 and Legacy 500 models in their fleet. 

ExecAir of Naples 
ExecAir is a charter operator based out of the Commercial Airline Terminal facilities. They provide 
charter flights to regional destinations throughout central and south Florida, utilizing a small fleet 
of single-engine Cessna piston aircraft. 

Flexjet 
Flexjet is a national fractional aircraft ownership firm which manages the purchase, leasing, and 
operation of aircraft by multiple owners. Their facility in the North Quad includes a passenger 
terminal for customer reception and waiting; office space for staff; and hangar and apron space for 
the aircraft they manage. Their fleet consists of a number of different aircraft which are on a 
continuous rotation based upon the needs of their customers. 

Gulf Coast Airways 
Gulf Coast Airways is a charter company based out of the Commercial Airline Terminal. They 
primarily conduct flights throughout Florida and the Bahamas. They also offer on-demand air cargo 
services. 

Naples Air Center 
Naples Air Center (NAC) is a flight training, charter, and maintenance facility operating out of two 
locations in the East Quad. With a fleet of 20 piston aircraft, NAC trains pilots for both FAA as 
well as European Aviation Safety Agency (EASA) pilot licenses. Their charter operation provides 
a variety of turbine, turboprop, and piston aircraft, which not only serve business and leisure 
markets, but also air ambulance services. As an approved Piper Service Center, NAC provides 
piston aircraft maintenance ranging from engine inspections and repair, to avionics certification. 

Naples Jet Center 
Located in the North Quad, the Naples Jet Center is comprised of four hangars and a large expanse 
of apron space. Naples Jet Center offers a full-range of maintenance and repair services for both 
turbine and turboprop aircraft, as well as terminal space and aircraft storage. Charter services are 
also provided through a number of small to mid-size business aircraft, operated by First Wing 
Executive Aircraft Charter and Management. 



Existing Conditions 
 

Naples Airport Master Plan 2-20 D201700065 
Consolidated Draft Report February 29, 2020 
 

Rex Air  
Rex Air is located in the North Quad. Operating both as charter operation and maintenance center, 
they offer a wide range of services. As a certified Cirrus training and maintenance center, Rex Air 
provides full maintenance services for a variety of aircraft. Flight training services include all levels 
of instruction in a variety of single-engine and multi-engine piston aircraft. 

Salt Island Seaplanes  
Salt Island Seaplanes is a seasonal charter operator based out of the Commercial Airline Terminal 
facilities. Utilizing a Cessna 206 amphibious seaplane, they typically fly to a number of hard to 
reach, exotic locations.  

2.2.3 Public Operators 
In addition to the FBO and private businesses, APF also supports three public agencies that utilize 
aviation for the vital services they provide to the surrounding community. 

Collier County Sheriff’s Office Aviation Unit 
The Collier County Sheriff’s Office Aviation Unit operates out of a large facility on the west side 
of the North Quad, directly off of Taxiway B. While the two story building provides hangar and 
office space for the Aviation Unit, a majority of the facility is utilized by the Sheriff’s Special 
Operations division. The Aviation Unit operates two Bell OH-58 Kiowas and one Bell UH-1 Huey 
helicopter, as well as a Cessna 182 Skylane single-engine aircraft, to support law enforcement 
activity throughout Collier County. The Sheriff’s facilities include an aircraft/rotorcraft parking 
apron as well as aviation fuel storage. Two above ground tanks provide 10,000 gallons of Jet A and 
300 gallons of 100LL (AvGas). 

Collier Mosquito Control District 
The Collier Mosquito Control District (CMCD) maintains a facility in the northernmost portion of 
the West Quad. The facility consists of a number of buildings which provide hangar, office, shop, 
and storage space. There is also a very large amount of aircraft parking apron space, aviation fuel 
storage, and various facilities related to the different products the CMCD uses to manage mosquito 
populations. In addition to the three Shorts SC-7 Skyvans (multi-engine turboprop aircraft) and five 
MD-500 helicopters, this facility at APF also supports the CMCD’s ground based operations. 

Collier County Emergency Medical Services MedFlight 
Collier County Emergency Medical Services MedFlight operates a medevac helicopter out of a 
hangar in the South Quad. Their Eurocopter EC-135 helicopter is on call 24 hours a day, 365 days 
a year. The two flight paramedics and one pilot provide pre-hospital life support services for the 
entire county.   
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2.2.4 Aviation Organizations  
APF is home to local chapters of two national aviation organizations, as well as the local pilots’ 
association. 

Civil Air Patrol 
The Civil Air Patrol (CAP) is the official United States Air Force (USAF) Auxiliary. Nationwide, 
the CAP operates approximately 560 single-engine piston aircraft, flying about 100,000 hours 
annually in support of search and rescue, disaster relief, air defense, cadet orientation flights, and 
Air Force assigned missions. The Naples Squadron of the CAP operates out of a facility in the 
southeast corner of the East Quad. The building provides hangar, classroom, and meeting space, 
which supports one single-engine Cessna aircraft. 

Experimental Aircraft Association 
Headquartered in Oshkosh, WI, the Experimental Aircraft Association (EAA) fulfills a mission of 
supporting and encouraging recreational aviation throughout the nation. The local EAA chapter at 
APF has approximately 75 members, who meet regularly in the pilots’ lounge located in one of the 
T-hangar buildings on the south side of the East Quad. This EAA chapter performs and supports a 
number of activities at APF including airport tours and events related to their “Young Eagles” 
program, which has the sole mission of inspiring and exposing youth to aviation. 

Naples Pilots Association 
The Naples Pilots Association is a social club of aviation enthusiasts which meets at the Pilot’s 
Lounge located in the East Quad. The group holds a number of regular events, hosts guest speakers, 
disseminates information on airport operations, and provides service projects to the community. 

2.2.5 Support and Service Facilities 
There are a number of facilities around the airfield which provide support and/or different services 
to the airfield and its operation, as well as the tenants and customers. The key facilities are described 
in the following sections. 

Aircraft Rescue and Fire Fighting  
Title 14, Code of Federal Regulations Part 139 Airport Operating Certificate sets forth minimum 
safety standards for emergency response personnel and equipment needed at airports like APF with 
a Part 139 certificate. The Aircraft Rescue and Fire Fighting (ARFF) facility at APF provides these 
services. In fact, the ARFF station is also known as the City of Naples Fire-Rescue Department 
Station #3. 



Existing Conditions 
 

Naples Airport Master Plan 2-22 D201700065 
Consolidated Draft Report February 29, 2020 
 

Minimum personnel, equipment, and 
aqueous film forming foam (AFFF) 
agent quantities are based upon the 
class of airport and the longest 
commercial passenger aircraft having 
an average of five or more daily 
operations. While APF airport does 
not currently have regularly scheduled 
commercial passenger service, the 
NAA has continued to maintain the 
Part 139 Airport Operating Certificate 
required to accommodate scheduled 
and unscheduled air carrier operations. 
Currently APF is rated as a Class I, 
ARFF Index A. The Class I 
designation supports scheduled air carrier aircraft with 31 or more passenger seats while Index A 
includes aircraft less than 90 feet in length.  

The existing ARFF station is located in the North Quad, just north of the intersection of Taxiways 
B and D. In the short-term planning period, the ARFF station will be relocated to a site in the South 
Quad, just northeast of the ATCT. The station provides 24-hour service with two trucks, one of 
which meets the requirements for Index B and the other for Index A. Both trucks remain active, 
giving the airport and surrounding community backup capability and the ability to respond to 
multiple situations if needed. 

Airfield Electrical Vault 
The airfield electrical vault is located to the southwest of the ATCT. The approximate 600 SF 
structure houses all of the airfield lighting regulators, meters, main disconnect, breaker panels, 
airfield lighting control panel, and radio equipment to facilitate pilot control of the airfield lighting. 
The vault also has a backup generator for the airfield lighting circuits. 

Airport Maintenance Equipment and Facilities 
The airport has various pieces of equipment to maintain the airport facilities. These vary from 
simple hand tools to larger vehicles, mowers, and construction equipment. The airport maintenance 
facilities include two buildings located in the South Quad, directly west of the private hangars south 
of the fuel farm. These two facilities provide the maintenance, storage, supplies, shop, and office 
space needed to maintain the airport’s equipment. 

Fuel Farm 
The airport fuel farm is located in the South Quad, between the private hangar facilities east of the 
Commercial Airline Terminal parking lots. There are a number of above ground fuel storage tanks 
owned and maintained by airport which are summarized in Table 2-2. Three other tanks owned 
and operated by the airport are located in the East Quad.  

ARFF Station (2018 location) 
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TABLE 2-2 
SUMMARY OF NAA FUEL TANKS 

Location Fuel Type Capacity (gallons) 

Fuel Farm Tank #1 Jet A 30,000 

Fuel Farm Tank #2 Jet A 20,000 

Fuel Farm Tank #3 Jet A 20,000 

Fuel Farm Tank #4 100LL 20,000 

Fuel Farm Tank #5 Diesel 6,000 

Fuel Farm Tank #6 MoGas 1,200 

Fuel Farm Tank #7 Jet A 40,000 

East Quad, North End 100LL – Self Serve 12,000 

East Quad, Tank #8 Deactivated 12,000 

East Quad, South End 100LL – Self Serve 12,000 
 
SOURCE: ESA, 2018. 

 

 

Both of the self-serve tanks are 
equipped with credit card 
machines and two pump systems 
so that more than one aircraft can 
fuel at a time. Tank #8, which is 
located adjacent to NAA’s Annex 
Office Building, used to contain 
Jet A, but has been temporarily 
deactivated. In addition to the 
airport’s tanks, there are also a few 
private operators who own and 
maintain their own fuel tanks at 
their hangars. 

The airport also utilizes a number 
of fuel trucks to conduct aircraft fueling operations. The NAA owns and maintains two 5,000 gallon 
Jet A trucks, one 1,200 gallon 100LL truck, and one 2,200 gallon diesel truck (ole Betsy). They 
also use three trucks which are owned by AvFuel. Of these, two are 5,000 gallon capacity for Jet 
A and one is a 1,200-gallon truck for 100LL. 

  

Self-Serve Fuel Facility 
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TABLE 2-3 
FUEL TRUCK SUMMARY 

Fuel Type Ownership Capacity (gallons) Number of Trucks 

Jet A NAA 5,000 2 

100LL NAA 1,200 1 

Diesel NAA 2,200 1 

Jet A AvFuel 5,000 2 

100LL AvFuel 1,200 1 

  Total Trucks 7 
 
SOURCE: ESA, 2018. 

 

 

U.S. Customs and Border Protection 
U.S. Customs and Border Protection (CBP) maintain a facility and aircraft parking apron in the 
South Quad, just west of the Commercial Airline Terminal. Known as the Naples Port of Entry, 
this facility allows CBP officers to screen visitors and returning U.S. citizens, as well as any cargo, 
arriving at the airport from a foreign country. As a user fee facility, the processing of aircraft, their 
passengers, and cargo entering the U.S. is paid for by those receiving the service. The building is 
approximately 5,000 SF and includes an incinerator next to it for the disposal of international 
garbage. The portion of the aircraft parking apron controlled by CBP is approximately 6,500 SY 
and clearly outlined with a red border and signs on the pavement surface.  

U.S. Customs and Border Protection Facility 
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2.3 Commercial Airline Terminal Facilities 
The Commercial Airline Terminal and its related facilities are located in the South Quad. Even 
though there is no regularly scheduled passenger service at APF, the Commercial Airline Terminal 
is utilized for a number of purposes. The following sections describe the various features of the 
building, its supporting facilities, and the current uses they accommodate. 

2.3.1 Commercial Airline Terminal Building Areas 
The Commercial Airline Terminal building is a single story structure which provides 13,672 SF of 
space. While currently utilized by both aviation and non-aviation businesses, the following sections 
describe the general terminal areas as they were designed for commercial passenger operations. A 
floor plan of the building is included in Figure 2-5. This drawing illustrates the various features of 
the facility and the space provided by each. 

 

  

Commercial Airline Terminal 

 



0 20'

N

ESA, 2019.

FIGURE 2-5

COMMERCIAL AIRLINE TERMINAL FLOOR PLAN

Source:

Naples Airport Master Plan
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Terminal Concourse and Waiting Area 
The terminal concourse and waiting area includes the main open space through the center of the 
building. Most of the building’s various features are located off either side of these areas, including 
the ticket counters, passenger gate area, rental car counters, offices, military museum space, and 
other functional areas. 

Ticket Counters 
There are seven ticketing counters throughout the terminal. Ticket Counters 1A, 1B, 2, and 3 are 
located on the right side of the waiting area. On the left side of the waiting area and terminal 
concourse are Ticket Counters 4, 5, and 6. Each of these areas still have the outbound baggage belts 
located behind the counter areas. The baggage make-up equipment is minimal since the 
Transportation Security Administration (TSA) removed much of their passenger and baggage 
screening equipment. Currently only the baggage belts exist at the two ticket counter areas which 
allowed checked bags to go behind the wall to the areas where they would be screened before being 
taken out to an aircraft. Currently Ticket Counters 4, 5 and 6 are utilized by the different air charter 
companies who operate out of the Commercial Airline Terminal facilities (ExecAir, Gulf Coast 
Airways, and Salt Island Seaplanes).  

Passenger Gate Area 
There is one large holdroom or passenger gate area where departing passengers would wait to board 
aircraft and passengers would enter the building from an arriving flight. This holdroom has five 
established gates with doors opening directly out to the secure aircraft parking apron. All of the 
gates are configured for the ground loading of aircraft. Previously this passenger gate holdroom 
was a sterile area. However, it is not currently being used and is no longer a sterile area since TSA 
has removed all of their security screening equipment.  

Rental Car Counters 
Four rental car counters are located off of the terminal concourse, at the end of the building adjacent 
to the outdoor baggage claim area. Each of the four area includes counter space for customer 
processing, a small queueing area, and a back room for office and storage space. Currently the four 
counters are occupied by Avis, Dollar/Thrifty, Hertz, and National/Alamo. 

Office Space 
There are a number of small office areas throughout the Commercial Airline Terminal building. 
Many of these include the traditional airline offices, located directly behind the ticket counter areas. 
Today, these offices are utilized by the different air charter operators, as well as for a number of 
other uses, including storage space for the military museum and airport. 

Naples Museum of Military History 
The Naples Museum of Military History operates out of two locations in the building. The largest 
area is located across from the rental car counters while the second location is across from Ticket 
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Counter 6. As noted above, the museum also utilizes office space, which is behind Ticket Counters 
1A and 1B, to store their large collection of military memorabilia. The museum is run on a volunteer 
basis and operated as a non-for profit organization. 

Other Functional Areas 
Three of the office areas in the terminal are currently utilized to support the NAA Security 
operations provided for the entire airport property. There are also a number of other small areas 
within the building that provide space for mechanical, electrical, and fire suppression equipment, 
as well as miscellaneous storage. The only restrooms in the terminal are located across from the 
rental car counters and there are two small vending areas off of the terminal concourse and waiting 
area. 

Baggage Claim Area 
The baggage claim area is located outside in a covered area off the southwest end of the building. 
Arriving passengers would access the outdoor baggage claim area from the terminal concourse 
where a single carousel would deliver bags. This location provides direct access to the terminal 
curbside, public parking lot, and rental car ready/return spaces. 

2.3.2 Commercial Airline Terminal Apron 
The Commercial Airline Terminal facilities include approximately 50,000 SY of paved aircraft 
apron space, on the north side of the building. This area, which includes the apron taxilanes, is 
adjacent to the CBP apron and has airfield access via Taxiways A3, C1, and T (Figure 2-2). During 
the 2015 pavement evaluation, the apron had four significantly different pavement conditions 
documented. The central portion off of Taxiway T had a PCI of 40 (very poor), while the northwest 
side rated the highest at 78 (satisfactory). The area directly around the building as well as on the 
eastern side of the apron ranged from 65 to 69 (fair). 

As with the East Quad’s large aircraft parking apron, this apron is a non-movement area, but there 
are various markings which delineate the general aircraft parking areas and main apron taxilane 
routes. This still includes some of the centerlines that use to lead up to the different commercial 
passenger aircraft parking or gate areas in front of the terminal. Currently a portion of the apron 
space is utilized by the different air charter companies that operate out of the Commercial Airline 
Terminal. However, most of the apron is used on a frequent basis for the overflow parking of 
itinerant aircraft by the airport FBO. 

2.3.3 Access and Landside Facilities 
Access to the Commercial Airline Terminal building is via Terminal Drive which comes off of 
North Road. Terminal Drive creates a one-way, counter clockwise terminal access loop, with two 
travel lanes. At the terminal building, the outside lane provides direct curbside access to both 
passengers being dropped off as well as those being picked up. The inside, or left lane is the travel 
lane for vehicles continuing around the terminal loop system. 
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There are two large public parking lots for the Commercial Airline Terminal. The primary lot is 
located inside the Terminal Drive loop and vehicles can enter or exit this lot from multiple points 
around the perimeter. The secondary parking lot is accessed via Fuel Farm Road which spurs off 
of Terminal Drive to the east. This road also provide access to the airport’s maintenance facilities 
and fuel farm, as well as a number of private hangar facilities. 

To the west of the Terminal Drive loop, there are a couple of other automobile parking lots. The 
one located immediately southwest of the Commercial Airline Terminal provides a number of 
rental car ready/return spaces, where customers can pick-up and drop-off vehicles. The same lot is 
also used to support the activity of the CBP facilities located just to the northwest of the lot. There 
are also three smaller lots located off the west side of the Terminal Drive loop. All three of these 
lots are also connected to Tower Drive and are utilized by the different rental car agencies for the 
storage of their rental fleets. The on-airport rental car service facilities are also located in this area.  

2.4 Non-Aviation Facilities 
There are a number of non-aviation facilities located on airport property which provide different 
services to the community. The primary ones are described in the following sections. 

2.4.1 City of Naples and Collier County Recycling Facilities 
On the north side of the airport, a landfill of approximately 25 acres was operated from the 1940s 
until it was closed in the early 1970s. A portion of this closed landfill area, located off Corporate 
Flight Drive, is utilized by both the City of Naples and Collier County for recycling operations. 
The City of Naples Solid Waste Division operates the City of Naples Recycle Transfer Facility to 
support their curbside recycling service. Just east of the City’s transfer facility Collier County 
operates the Naples Recycling Drop-Off Center. This location accepts a variety of recyclable 
materials and household hazardous waste for proper disposal. 

2.4.2 Gordon River Greenway 
The Gordon River Greenway is a nature preserve and conservation effort along the Gordon River. 
As one of the tributaries to Naples Bay, the Gordon River is connected to the Golden Gate Canal 
and runs to the west of the airport property. The Greenway project is ongoing and will feature a 
number of paved paths and bridges for pedestrian and bicycle traffic, wildlife viewing areas, and 
restroom facilities, among other features. A number of private and public entities, including the 
NAA, have worked together to improve and preserve this area. On airport property, the Greenway 
will eventually go through a conservation easement of wetlands located along the edge of the 
property line in the West Quad. 

2.4.3 Humane Society Naples 
On the north side of the East Quad, a parcel off Airport Pulling Road is leased by the Humane 
Society Naples. This location serves as the main shelter for all of Collier County and includes a 
fully equipped veterinary clinic. 
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2.4.4 Naples Airport Observation Deck 
In the South Quad, near the departure end of Runway 5, is a public observation area, which is tied 
into the southern half of the Gordon River Greenway trail system. The observation area features a 
large shaded platform with seating and picnic areas from which the public is able to watch aircraft 
arrive and depart from the airfield. There are also restroom facilities and a small playground 
adjacent to the viewing platform. 
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CHAPTER 3 
Aviation Activity Forecasts 

3.1 Introduction 
While there have been a number of commercial passenger carriers serving the Naples Airport (APF) 
in the past, there has not been any consistent service since 2007. Since that time the airport has 
focused on its general aviation customers, becoming one of the foremost airports in Florida, as well 
as the nation, for business/corporate aviation activity. Much of the recent success at APF has been 
related to the growth and popularity of fractional aircraft, charter, and aircraft management 
operators since the Great Recession. The federal contract tower at APF has moved up from the 15th 
to the 11th busiest in Florida since 2014. With respect to handling aircraft under instrument flight 
plans, APF’s tower has consistently ranked as the 2nd busiest of the 254 contract towers in the 
nation and is within the top 25 out of all 518 towered airports in the nation. Similarly, since 2010, 
the number of based aircraft have increased, with an average annual growth over 30 percent for 
based jets.  

This chapter presents projections of aviation activity that form the basis of future development 
needs for APF. The local trends above, as well as others, were evaluated to develop the new activity 
forecasts. Previous activity forecasts, industry trends, socioeconomic conditions, and historic data 
were also analyzed and applied to methodologies accepted by both the FAA and Florida 
Department of Transportation (FDOT) to develop these forecasts. 

The standard planning period for an airport master plan is 20 years and the key planning periods 
include the five, ten, and 20-year horizons. Since this study was largely conducted in 2018, the 
forecasts are presented for 2023, 2028, and 2038. The forecasts primarily use data obtained through 
calendar year 2017, although in a few cases, the most recent 12 months of data were also 
considered. For a complete picture of operational activities and emerging opportunities at APF, 
interviews were also conducted with the airport tenants, customers of the airfield’s facilities, airport 
businesses, local chamber of commerce, and industry groups, as well as airport and air traffic 
control management. 

3.2 Recent Projections of Aircraft Activity 
The most recent local, state, and national forecasts for APF include those prepared for the 1997 
Airport Master Plan Update, FDOT’s Florida Aviation System Plan (FASP), and the FAA’s 2017 
Terminal Area Forecast (TAF). Each forecast projects different levels of annual operations and 
based aircraft for the airport as summarized in the following sections. As required by the FAA, a 
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direct comparison of the recommended forecasts must be made relative to the FAA TAF. This 
comparison is included at the end of this chapter. 

3.2.1 1997 Airport Master Plan Update 
The 1997 Airport Master Plan Update included forecasts which were projected over a 20-year 
planning period using 1994 as the base year. The expected number of based aircraft and annual 
operations for the key planning horizons of that study are included in Table 3-1 below. Given that 
in 2017 there were 380 based aircraft and 94,982 annual operations conducted at APF, the 1997 
master plan figures were never realized. 

TABLE 3-1 
1997 AIRPORT MASTER PLAN UPDATE 

 Based Aircraft Annual Operations 

Base Year   

1994 300 110,411 

Forecast   

2000 381 144,297 

2005 447 177,583 

2015 616 279,188 

Average Annual Change 
(1994 – 2015) 3.5% 4.5% 

 
SOURCE:  1997 Airport Master Plan Update and ESA analysis, 2018. 
 

 

3.2.2 Florida Aviation System Plan 
The Florida Aviation System Plan (FASP) provides a comprehensive planning and development 
guide for the state’s public airports. The FASP ensures that Florida has an effective statewide 
aviation transportation system which provides a link to the global air transportation network and 
effectively interfaces with regional surface transportation systems. In support of these goals, 
FDOT’s Aviation and Spaceports Office provides annual updates to historic aviation data and 
prepares forecasts of the based aircraft, annual operations, and passenger enplanements (as 
applicable) for each public airport in the state. The FASP information is included as part of the 
Florida Aviation Database with the most recent update providing historic data through 2015 and 
projections out to 2035. FASP data for the key forecast horizons of this study, including 
extrapolation to 2038, are shown in Table 3-2. The FASP does not include any projections of 
passenger enplanements for APF. 
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3.2.3 FAA Terminal Area Forecast 
The Terminal Area Forecast (TAF) is prepared annually by the FAA to meet the budget and 
planning needs of the agency, as well as to provide information for use by state agencies, local 
authorities, the aviation industry, and the public. Projections in the FAA TAF are prepared for each 
airport in the National Plan of Integrated Airport Systems (NPIAS). The TAF projections detailed 
in Table 3-3 are based on the federal fiscal year, which ends on September 30th. The 2017 TAF 
(issued in January 2018) utilizes a 2016 base year for based aircraft and a 2017 base year for annual 
operations. Projections of passenger enplanements in the 2017 TAF are not included in Table 3-3 
as they are flatlined at only 638 from 2017 to 2045. 

TABLE 3-2 
FLORIDA AVIATION SYSTEM PLAN 

 Based Aircraft Annual Operations 

Base Year   

2015 383 98,936 

Forecast   

2017 393 103,135 

2023 425 116,832 

2028 453 129,625 

2035 496 149,923 

Average Annual Change 
(2015 – 2035) 1.3% 2.1% 

Extrapolated   

2038 516 159,568 
 
SOURCE:  Florida Aviation Database, January 2018 and ESA analysis, 2018. 
 

 

TABLE 3-3 
FAA 2017 TERMINAL AREA FORECAST 

 Based Aircraft Annual Operations 

Base Year   

2016 363 93,123 

Forecast   

2017 373 92,038a 

2023 430 91,470 

2028 481 93,073 

2038 611 96,433 

Average Annual Change 
(2016 – 2038) 2.4% 0.2% 

a Actual base year for annual operations. 
 
SOURCE:  2017 FAA Terminal Area Forecast, issued January 2018. 
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3.3 Factors Influencing Forecast Approach 
To guide the forecasting effort, an understanding of the relationship between industry trends and 
the airport operating environment is essential. Using historic information and data, it is possible to 
compare how changes in the general aviation industry and local area economics may have had on 
activity at APF. The analysis of recent trends also allows educated assumptions to be made as to 
how the airport’s service area and activity will be affected in the future. 

National, regional, and local trends with the potential to impact existing, expanded, or even create 
new general aviation activity were identified from several sources. In addition to the historic data 
and recent activity forecasts, information was collected from a number of reports, studies, and 
industry articles including, but not limited to: 

 FAA Aerospace Forecast (2018 – 2038) 

 FAA Annual Business Jet Reports (2009 – 2017) 

 General Aviation Manufacturers Association (GAMA) Annual Aircraft Shipment Reports 
(2001 – 2017) 

 Florida Statewide Aviation Economic Impact Study Update and Individual Airport 
Summary Reports (August 2014) 

The information gathered frames APF’s role in the national air transportation network and provides 
insight into how activity at the airport may change over time. 

3.3.1 State of the General Aviation Industry 
General aviation encompasses all segments of the aviation industry except for the activity that is 
conducted by commercial airlines or the military. Examples include pilot training, law enforcement 
flights, medical transportation, aerial surveys, aerial photography, agricultural spraying, 
advertising, and various forms of recreation, not to mention business, corporate, and personal 
travel. 

As history shows, general aviation is an industry that has experienced some very significant 
fluctuations, both positive and negative. Not long after the 1997 Airport Master Plan Update for 
APF was finalized, the general aviation industry was severely impacted by the September 11th 2001 
terrorist attacks. Nationally, general aviation activity declined every year through 2006. Between 
2003 and 2007, the industry experienced major advances in aircraft and navigation technologies, 
which created new product offerings and services during a period with an overall good economy. 
These included widespread use of Global Positioning Satellite (GPS) technology, the emergence 
of very light jet aircraft, and the introduction of an entirely new category; the light sport aircraft. 
These new product offerings and services bolstered most every segment of the general aviation 
industry. In spite of this, there was only limited growth in 2007. 
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By the end of 2008, most segments of the industry experienced losses as the overall national 
economy declined during the Great Recession. The very light jet industry was hit hardest as many 
manufacturers delayed development plans and/or went bankrupt. Data from the General Aviation 
Manufacturer’s Association (GAMA) showed that general aviation aircraft manufactured in the 
U.S. fell from a high of 3,279 aircraft in 2007 to 1,334 in 2010. It was not until 2011 that GAMA 
reported the first increase in new general aviation shipments since 2007. While manufacturing has 
increased most every year since 2011, 2017 levels were still less than half of those before the Great 
Recession. Compounding this issue, the 2018 FAA Aerospace Forecast documents the decline in 
the number of aircraft in the nation’s overall active general aviation fleet between 2007 and 2013. 
It is interesting to note that the greatest decline between 2011 and 2013 was attributed to the 2010 
Rule for Re-Registration and Renewal of Aircraft Registration. According to the FAA, 
implementation of this rule removed cancelled, expired, or revoked records from the national 
database. 

Overall, the 2018 FAA Aerospace Forecast projects general aviation growth over the next 20 years, 
despite the industry fluctuations that are likely to continue. While the number of active general 
aviation aircraft is only expected to increase slightly (less than a tenth of a percent annually) through 
2038, this growth is not consistent across all segments of activity. The most common single-engine 
piston aircraft are expected to decline 1.0 percent annually for the period while jet aircraft are 
forecast to grow 2.2 percent each year. The number of hours flown by all general aviation aircraft 
is projected to increase at a rate of 0.8 percent each year. Similar to the fleet projections, the hours 
flown by turbine aircraft are forecast to grow 2.7 percent annually while the single-engine piston 
aircraft show a decline in activity of 1.1 percent each year. These turbine aircraft projections are 
supported by figures in the FAA’s monthly Business Jet Reports which shows that operations 
conducted by general aviation jet aircraft have consistently increased since the low in 2009. They 
are however, still just below the level recorded for 2007, prior to the negative press during the 2008 
and 2009 corporate bailouts which resulted in a 20 percent decrease in total business jet activity by 
the end of 2009. 
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3.3.2 Service Area and Other Airports  
A number of different elements define the region or service area of an airport’s customers. 
Geographical features, surface access, services offered, and competing facilities are primary factors 
in determining the service area. This is especially true in Florida where there are a numerous 
airports capable of supporting significant general aviation operations. In addition to specific airport 
features, most general aviation customers place a significant value on convenience. 

There are four other airports in the immediate surrounding region that can accommodate similar 
general aviation operations as APF. Shown in Table 3-4, these include the Page Field (FMY), 
Southwest Florida International (RSW), Immokalee Regional (IMM), and Marco Island Executive 
(MKY) Airports. 

TABLE 3-4 
OTHER AREA AIRPORTS 

 Longest 
Runway 

Best Instrument 
Approach 

Airport Traffic 
Control Tower 

Based 
Aircrafta 

Annual 
Operationsb 

Page Field (FMY) 6,406’ Precision Yes 235 100,168 

Southwest Florida International (RSW) 12,000’ Precision Yes 4 82,279 

Naples (APF) 6,600’ Non-Precision Yes 380 94,982 

Immokalee Regional (IMM) 5,000’ Non-Precision No 52 36,500 

Marco Island Executive (MKY) 5,000’ Non-Precision No 25 20,048 
a Based aircraft data for the other airports is from the 2017 FAA Terminal Area Forecasts (FY2016 base year). 
b Annual operations data for the other airports is from the 2017 FAA Terminal Area Forecasts (FY2017 base year). 
 
SOURCE:  FAA Chart Supplements, FAA Terminal Procedures, and 2017 FAA Terminal Area Forecasts. 
 

 

All of the airports in Table 3-4 sell both Jet A and 100LL (AvGas) fuel, but only FMY offers 
MoGas that aircraft operators can purchase. APF, FMY, and RSW all have major airframe and 
major powerplant repairs, while MKY and IMM only provide minor airframe and minor 
powerplant repair services. Even though MKY is in somewhat close proximity to the greater Naples 
area, the facility is very small and limited. Conversely, IMM has land to develop, but is in the far 
northeast corner of the county. To the north in Lee County, Southwest Florida International does 
not provide storage for based aircraft and Page Field is in an entirely different population area. 

Due to their proximity, these competing facilities generally frame the service area for APF. This 
area, which is estimated to be within 15 miles of APF, includes Bonita Springs in Lee County to 
the north (equidistance between APF and FMY), Marco Island to the south, and much of the Golden 
Gate area to the west. Overall, the airport’s service area for general aviation customers covers most 
of the developed portions of Collier County, as well as a small portion of Lee County to the north. 
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3.3.3 Local Socioeconomic Factors 
A number of socioeconomic indicators were evaluated that typically have a direct relationship to 
the use of aviation and therefore to airport activity. Overall and average annual growth rates for 
Collier County, the State of Florida, and the U.S. are presented based on data obtained from Woods 
& Poole Economics, Inc. It should be noted that the Naples-Immokalee-Marco Island Metropolitan 
Statistical Area (MSA) incorporates the same data as that for Collier County. 

The Woods & Poole projections are updated annually, utilizing models which take into account 
specific local conditions based on historic data back to 1969. While the current historic data sets 
from Woods & Poole cover the period from 1969 to 2015, only data back to 2006 are shown in the 
tables that follow; reflecting the general trends over the past 10 years. Historic socioeconomic data 
prior to 2006 was utilized in the various analyses of aviation activity, especially as part of the 
regression models evaluated.
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Population 

Collier County has had overall and annual population growth rates greater than Florida’s and the 
nation’s (Table 3-5). For Collier County, this higher growth highlights the historic and ongoing 
development that has occurred in the southwest portion of Florida. While a large portion of east 
Collier County remains undeveloped, it ranked 11th in the state for the percent of population change 
between 2010 and 2017. This is based on the University of Florida Bureau of Economic and 
Business Research’s evaluation of data for all 67 counties. This growth for Collier County is 
expected to continue, outpacing the related rates of both the state and nation through 2038. 

TABLE 3-5 
TOTAL POPULATION 

 Collier County State of Florida United States 

Historic Data 

2006  312,621  18,166,990 298,379,873 

2007  314,437  18,367,842 301,231,161 

2008  316,641  18,527,305 304,093,924 

2009  318,485  18,652,644 306,771,487 

2010  322,683  18,849,890 309,346,806 

2011  327,742  19,105,533 311,718,780 

2012  332,515  19,352,021 314,102,549 

2013  339,537  19,594,467 316,427,327 

2014  348,355  19,905,569 318,906,933 

2015  357,305  20,271,272 321,420,589 

Overall Growth (2006 – 2015)  14.3% 11.6% 7.7% 

Average Annual Change   
(2006 – 2015) 1.5% 1.2% 0.8% 

Forecast 

2023 422,760  22,756,779   345,864,633  

2028 469,110  24,446,562   362,086,877  

2038 571,267  27,929,895   393,507,447  

Average Annual Change   
(2015 – 2038) 2.1% 1.4% 0.9% 

 
SOURCE:  Woods & Poole Economics, Inc., 2017. 
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Employment 
Employment data can provide one indication of the economic stability of a geographic area. As 
shown in Table 3-6, Collier County employment has had slightly higher growth relative to the state 
and nation. It is assumed that this is attributed to the overall development being experienced in this 
part of the state. As Collier County continues to expand its population base, so too will the 
employment base to support the area’s growth initially (such as real estate, banking, and 
construction) as well as afterwards (to include retail, health care, education, etc.). Woods & Poole’s 
projections not only show employment levels for Collier County, the state, and nation continuing 
to increase, but at a higher rate for each over the course of the planning period. 

TABLE 3-6 
TOTAL EMPLOYMENT (NUMBER OF JOBS) 

 Collier County State of Florida United States 

Historic Data 

2006  190,541   10,400,600   176,123,566  

2007  186,827   10,557,493   179,885,663  

2008  179,225   10,296,804   179,639,868  

2009  170,670   9,879,404   174,233,663  

2010  170,460   9,813,714   173,034,686  

2011  177,133   10,048,434   176,278,692  

2012  183,219   10,255,578   179,081,672  

2013  190,631   10,544,028   182,408,047  

2014  200,800   10,930,490   186,168,101  

2015  208,126   11,287,609   190,195,370  

Overall Growth (2006 – 2015)  9.2% 8.5% 8.0% 

Average Annual Change   
(2006 – 2015) 1.0% 0.9% 0.9% 

Forecast 

2023 254,219  12,997,884   212,627,009  

2028 283,861  14,091,999   226,668,566  

2038 343,562  16,269,775   253,386,160  

Average Annual Change   
(2015 – 2038) 2.2% 1.6% 1.3% 

 
SOURCE:  Woods & Poole Economics, Inc., 2017. 
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Income 
Personal income per capita represents the ratio of total personal income, before income taxes, to 
the total resident population. Adjustments are also made if the income was earned in a different 
area than where the person resides. While Collier County has slightly outpaced the state (Table 3-
7), the nation as a whole has had the most growth in personal per capita income over the last ten 
years. However, it is important to note that the level of per capita income for Collier County has 
been nearly double that of the state and nation. Over the course of the planning period, Collier 
County’s personal income per capita is expected to have a higher average annual growth rate than 
the state and nation. For all three the projected average annual growth rates through 2038 are 
significantly higher than the historic rates. 

TABLE 3-7 
TOTAL PERSONAL INCOME PER CAPITA (IN 2017 DOLLARS) 

 Collier County State of Florida United States 

Historic Data 

2006  $67,858   $38,738   $38,144  

2007  $70,681   $39,788   $39,821  

2008  $69,784   $39,655   $41,082  

2009  $59,183   $37,065   $39,376  

2010  $63,677   $38,624   $40,277  

2011  $67,204   $40,476   $42,453  

2012  $72,506   $40,983   $44,267  

2013  $70,972   $40,771   $44,462  

2014  $77,226   $42,868   $46,414  

2015  $78,473   $44,429   $48,111  

Overall Growth (2006 – 2015)  15.6% 14.7% 26.1% 

Average Annual Change   
(2006 – 2015) 1.6% 1.5% 2.6% 

Forecast 

2023 $103,636  $58,537   $62,813  

2028 $130,992  $73,729   $78,738  

2038 $215,413  $119,968   $127,307  

Average Annual Change   
(2015 – 2038) 4.5% 4.4% 4.3% 

 
SOURCE:  Woods & Poole Economics, Inc., 2017. 
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Households 
Households represent the number of occupied housing units, which include homes, apartments, a 
group of rooms, or single rooms occupied as separate living quarters. The number of households 
does not include facilities such as retirement homes, college dormitories, military barracks, or 
prisons. The overall growth in the number of households for Collier County has been much higher 
than that for the state and nation (Table 3-8). Similarly, the projection over the next 20 years is that 
Collier County will continue to have a higher average annual growth in the number of households. 
This is not surprising given the expected increase in population, employment, and income described 
previously for Collier County. 

TABLE 3-8 
TOTAL NUMBER OF HOUSEHOLDS 

 Collier County State of Florida United States 

Historic Data 

2006  129,693   7,300,146   114,486,122  

2007  130,717   7,389,493   115,939,528  

2008  130,931   7,408,025   116,538,673  

2009  131,190   7,393,209   116,761,870  

2010  133,694   7,435,801   116,938,345  

2011  137,795   7,617,373   119,315,163  

2012  140,532   7,724,395   120,466,242  

2013  143,551   7,845,644   121,834,231  

2014  145,794   7,926,134   122,600,297  

2015  148,968   8,047,925   123,951,413  

Overall Growth (2006 – 2015)  14.9% 10.2% 8.3% 

Average Annual Change   
(2006 – 2015) 1.6% 1.1% 0.9% 

Forecast 

2023 180,050  9,183,357   135,939,466  

2028 197,974  9,745,715   140,818,385  

2038 234,552  10,768,076   148,472,937  

Average Annual Change   
(2015 – 2038) 2.0% 1.3% 0.8% 

 
SOURCE:  Woods & Poole Economics, Inc., 2017. 
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Gross Regional Product 
Gross Regional Product (GRP) is based on the U.S. Bureau of Economic Analysis gross domestic 
product data for each state. The nation’s figures represent a total for all states while the individual 
county data has been estimated by Woods & Poole. For the county data, this is done by allocating 
the state GRP to the counties based on the proportion of total state earnings by employees 
originating from a particular county. It is interesting to note that unlike employment, the GRP for 
Collier County has had a negative trend over the past ten years. As shown by the figures in Table 
3-9, Collier County, the state, and nation were all impacted by the Great Recession and all have 
recovered since. For Collier County, the recovery has not regained GRP levels recorded before the 
recession; however, that trend is projected to change over the course of the planning period, with 
GRP for the county not only expected to grow, but at a higher average annual rate than the state or 
nation. 

TABLE 3-9 
GROSS REGIONAL PRODUCT (IN MILLIONS OF 2009 DOLLARS) 

 Collier County State of Florida United States 

Historic Data 

2006  $14,857.85   $787,689   $14,539,610  

2007  $14,504.98   $792,792   $14,820,650  

2008  $12,713.83   $747,834   $14,617,095  

2009  $11,827.90   $721,755   $14,320,115  

2010  $12,265.92   $723,144   $14,618,132  

2011  $12,216.12   $711,918   $14,792,272  

2012  $12,172.17   $720,061   $15,115,991  

2013  $12,460.76   $737,538   $15,415,698  

2014  $13,522.35   $763,508   $15,829,180  

2015  $14,110.57   $809,155   $16,501,908  

Overall Growth (2006 – 2015)  -5.0% 2.7% 13.5% 

Average Annual Change   
(2006 – 2015) -0.6% 0.3% 1.4% 

Forecast 

2023 $17,666.37  $985,688   $19,622,540  

2028 $19,993.86  $1,103,966   $21,688,340  

2038 $24,754.74  $1,358,881   $26,096,053  

Average Annual Change   
(2015 – 2038) 2.5% 2.3% 2.0% 

 
SOURCE:  Woods & Poole Economics, Inc., 2017. 
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Woods & Poole Wealth Index 
Woods & Poole calculates a wealth index which provides a measure of relative total personal 
income per capita weighted by the source of income. In calculating the index, relative income per 
capita is weighted positively for income with a higher proportion from dividends, interest, and rent 
and negatively for income with a higher proportion from transfer payments (income where no 
goods or services are provided). The index is also based on weighted averages of the regional 
income per capita; regional income from dividends, interest, and rent; and regional income from 
transfer payments. Since Woods & Poole consider dividends, interest, and rent income good 
indicators of assets, their resulting index provides a measure of relative wealth to that of the nation 
as a whole (Table 3-10). Even though the county’s index is lower than its peaks of a decade ago, 
Collier County is well above the national average and still continues to rank as the wealthiest of 
Florida’s 67 counties. 

TABLE 3-10 
WOODS & POOLE WEALTH INDEX (COMPARED TO UNITED STATES) 

 Collier County State of Florida United States 

Historic Data 

2006  189   105   100  

2007  188   104   100  

2008  182   101   100  

2009  164   98   100  

2010  172   101   100  

2011  171   100   100  

2012  176   97   100  

2013  173   96   100  

2014  178   97   100  

2015  175   96   100  

Overall Growth (2006 – 2015)  -7.5% -8.4% n/a 

Average Annual Change   
(2006 – 2015) -0.9% -1.0% n/a 

Forecast 

2023 176  97   100  

2028 178  98   100  

2038 180  98   100  

Average Annual Change   
(2015 – 2038) 0.1% 0.1% n/a 

 
SOURCE:  Woods & Poole Economics, Inc., 2017. 
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3.3.4 Aviation Fuel Prices 
As noted previously, not long after the last master plan was conducted, the general aviation industry 
was significantly impacted by both September 11th, 2001 and the Great Recession. This general 
period was also marked by dramatic increases in both Jet A and 100LL (AvGas) fuel prices, 
especially between 2003 and 2008. During this five-year period, Jet A prices increased an average 
of nearly 30 percent each year while 100LL increased nearly 17 percent each year. Since that time 
aviation fuel prices have fluctuated and overall, the general aviation industry has enjoyed lower Jet 
A fuel costs since 2012. For 100LL the lowest prices were prior to 2012, but have increased at 
much lower rates than in the past. 

IHS Global Insight believes oil prices are at the bottom of their latest cycle and projects prices to 
increase as a result of growing demand and the higher costs of extraction. Using data from IHS 
Global Insight, the 2018 FAA Aerospace Forecast documents that the acquisition costs (dollars per 
barrel) for the crude oil required for aviation fuels will increase at an average annual rate of 4.4 
percent through 2038. 

In addition, the eventual phasing out of 100LL fuel will have an undetermined impact on every 
aircraft engine built from the 1920s until today that uses this leaded gasoline. Excluding 
experimental and light sport aircraft, many of which can use every day unleaded automobile gas 
(MoGas), the FAA’s figures for 2017 show that nearly 70 percent of the 213,000 active general 
aviation aircraft are piston and use 100LL. While the costs to retrofit piston aircraft could be 
substantial, the ultimate cost of an unleaded aviation fuel has the potential to be much less than the 
current 100LL used. 

3.3.5 Potential for Commercial Passenger Service 
Currently there is no regularly scheduled commercial passenger service at APF. Regardless, the 
airport still maintains its Title 14, Code of Federal Regulations (CFR), Part 139 Airport Operating 
Certificate required to accommodate scheduled and unscheduled air carrier operations. Because of 
this, the history of passenger service at the airport, and the existing Commercial Airline Terminal 
facilities, the Naples Airport Authority (NAA) commissioned independent analyses on the potential 
market for commercial passenger service to supplement this master plan. This culminated in the 
following documents: 

 Traffic Retention and Leakage Study 

 Commercial Air Service Activity Review 

Copies of these analyses (included in Appendix C) indicate that while APF is located in a large 
commercial passenger catchment area, securing scheduled commercial service remains 
challenging. However, for the purposes of airport master planning, there are specific commercial 
passenger activity types that should be planned to ensure that the airport has flexibility to serve 
potential future commercial passenger demand. 
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3.4 Forecast of Based Aircraft 
Based aircraft are those aircraft that are operational, airworthy, and kept at the airport for a majority 
of the year (more than six months). Therefore, the number of aircraft owners projected to base their 
aircraft at APF is an important consideration for airfield planning since it is a key indicator of the 
demand for facilities. Projections of based aircraft also provide an indication of the anticipated 
growth in general aviation activity. 

Information on the aircraft based at general aviation airports is uploaded to the FAA’s National 
Based Aircraft Inventory Program. The FAA determines if all of the aircraft reported have a current 
registration, then a check is made to see if any of the aircraft have been reported by another airport. 
This creates a validated number of based aircraft for a given airport. This validated count goes back 
to 2009 and includes a break out of the single-engine, multi-engine, jet, and rotorcraft models. As 
shown in Table 3-11, the FAA’s National Based Aircraft Inventory Program documents 380 
aircraft were based at APF in 2017.  

It is worth noting that the National Based Aircraft Inventory Program does not count glider, 
military, or ultralight aircraft since these may not always have a tail number for registration. These 
categories of aircraft are included as part of the FAA Airport Master Record (Form 5010); however, 
no glider, military, or ultralight aircraft have been included on recent 5010 forms for APF. It also 
appears that the figure for 2011 may not be accurate since it reflects a loss of 81 aircraft and then a 
gain of 141 the following year. Some of the earlier data in Table 3-11 also does not align very well 
with the numbers in the FASP and FAA TAF. Nonetheless, because of the validation process, the 
historic level of based aircraft from the National Based Aircraft Inventory Program will be utilized 
to project future levels of based aircraft. 

TABLE 3-11 
HISTORIC BASED AIRCRAFT 

 Single-Engine Multi-Engine Jet Rotorcraft Total 

2009 182 57 11 14  264  
2010 176 55 10 14  255  
2011 115 39 8 12  174  
2012 199 67 36 13  315  
2013 223 72 43 13  351  
2014 223 72 58 12  365  
2015 218 71 54 12  355  
2016 226 73 55 15  369  
2017 230 69 67 14  380  

 

SOURCE:  FAA’s National Based Aircraft Inventory Program, 2018. 
 

 

3.4.1 Historic Growth 
Given the cyclical nature of the general aviation industry, it is important to analyze the overall 
changes that have occurred at the airport. Despite the challenges the industry has faced over the 
last decade, there has been an overall increase in the number of based aircraft since 2009. For any 
aviation forecast, such historic data should be considered when analyzing potential growth. 
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However, in this case the average annual growth since 2009 is considered overly optimistic since 
it does not account for the cyclical nature of the industry, especially given the economic conditions 
that occurred before 2009. Therefore, the historic growth was not considered as a forecast option. 

3.4.2 Previous Growth Projections 
As shown in Table 3-1, the 1997 Airport Master Plan Update projected 381 based aircraft by 2000, 
matching the current 2017 count of 380. While the FAA’s national inventory program does not 
have data prior to 2009, historic data in the 2017 FAA TAF shows there were 384 based aircraft at 
APF in 2002. Between 2005 and 2007, the TAF shows there were upwards of 439 based aircraft at 
the airport. Most likely the decline in total based aircraft after 2007 (see Table 3-11) is primarily 
attributed to the Great Recession. As noted previously, the 2018 FAA Aerospace Forecast 
documents the decrease in the nation’s overall general aviation fleet between 2007 and 2013. Even 
though the number of based aircraft have been significantly less than what was projected in the 
previous master plan, that study’s expected average annual growth rate (3.5 percent) was applied 
to the current based aircraft figure for comparison purposes. This results in an estimate of 783 based 
aircraft at APF by the end of the 20-year planning period (Table 3-12). 

As mentioned, the FASP is updated each year, and therefore incorporates changes in the industry 
that can ultimately affect the level of based aircraft. The most recent data for the system plan 
projects an average annual growth of 1.3 percent for the based aircraft at APF. Applied to the 2017 
count, this would result in 498 based aircraft by 2038 (Table 3-12). 

The current TAF projects an average growth rate of 2.4 percent for the based aircraft at APF. When 
applied to the current 2017 level, this would result in a projection of 625 based aircraft by 2038 
(Table 3-12). 

3.4.3 National Active Fleet Forecasts  
Each year the FAA provides a long-term projection for the active general aviation fleet, with active 
being defined as any aircraft flying at least one hour during the year. Decreases in the nation’s total 
active fleet occurred between 2007 and 2013. Since that period, there has been a four-year increase 
through 2017. In the 2018 FAA Aerospace Forecast, a slight increase is projected for 2018 and 
2019, but after, a slow decline in the nation’s total active general aviation fleet is projected through 
2028. Afterwards very limited growth is expected with the current 2017 level not being re-achieved 
until 2036. Overall, there is no change expected by the FAA in the size of the nation’s active general 
aviation fleet over the next 20-years. Given that APF has experienced growth in the number of 
based aircraft since the last master plan and additional based aircraft are expected during the 20-
year horizon of this study, the FAA’s national active fleet projections were not utilized to create a 
based aircraft forecast. 

3.4.4 Regression Analysis 
Regression forecasting methodologies were also employed to estimate the number of based aircraft 
for the planning period. The regression models developed and tested incorporated three types of 
independent variables to identify correlations with historic based aircraft counts. The first included 
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a number of the socioeconomic datasets previously summarized. These were applied based on 
initial assumptions made for each as to their potential correlation to based aircraft. For example, it 
was assumed that the tendency for aircraft to be based at APF is directly related to the number of 
people in the surrounding areas. The FAA’s data on fuel costs was also included as an independent 
variable, since this is such an important element of owning and operating any general aviation 
aircraft. In addition, an indicator variable was introduced to take into consideration the impacts 
associated with the Great Recession on the level of based aircraft at APF. Indicator variables are 
used in regression models for events such as the recession that cannot be easily quantified.  

For any model with multiple independent variables, an adjusted R2 is used as the coefficient of 
determination. An adjusted R2 value of zero shows no relationship while values approaching one 
show a strong relationship and overall fit between the estimated regression equation and the sample 
data. Typically, values of 0.95 or higher indicate a significant relationship.  

A variety of models were evaluated using the different independent variables against the historic 
based aircraft data for APF. Initially, simple regression analyses were conducted using the local 
socioeconomic datasets. This identified the general relationship between key socioeconomic 
variables for Collier County with historic based aircraft levels. While none of the individual 
variables had a significant correlation, most did demonstrate the expected relationship with historic 
based aircraft data. Multiple regression models where then evaluated using different combinations 
of the independent variables. The final regression model selected had an adjusted R2 of 0.975 using 
the independent variables of employment, GRP, and wealth index. Using the final regression 
equation, the number of based aircraft at APF are forecasted to increase from 380 in 2017 to 571 
by 2038, resulting in an average annual growth rate of 2.0 percent (Table 3-12). 

TABLE 3-12 
COMPARISON OF BASED AIRCRAFT PROJECTIONS 

 
Previous Master 

Plana 
Florida Aviation 

System Plan 2017 FAA TAF 
Regression 

Analysis 
(recommended) 

Base Year     
2017 380 380 380 380 

Forecast     
2023 467 411 438 436 

2028 555 438 493 482 

2038 783 498 625 571 

Average Annual Change 
(2017 – 2038) 3.5% 1.3% 2.4% 2.0% 

a Applies previous master plan growth projection to current based aircraft count. 
 
SOURCE:  ESA, 2018. 
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3.4.5 Selected Based Aircraft Forecast 
For the recommended based aircraft projection, the forecast generated using the multiple regression 
equation was adopted. While the regression model results in an average annual growth rate of 2.0 
percent, the growth over the 20-year planning horizon is not linear. The model projects slightly 
higher growth in the number of based aircraft between 2017 and 2023 than between 2023 and 2028. 
And the intermediate-term growth is slightly higher than that projected for the long-term planning 
period. The initial higher growth rate is supported by the fact that the airport has 100 percent 
occupancy of its general aviation hangar facilities and 108 confirmed on the airport’s hangar wait 
list (as of March 2018). 

3.5 Forecast of Based Aircraft Fleet Mix 
Projecting the types of based aircraft is necessary since different aircraft require different facilities. 
Overall, the future based aircraft fleet mix was determined by studying the projections of the 
national fleet, then comparing those to the current aircraft types at APF. While the overall growth 
in the nation’s active fleet was not utilized to forecast based aircraft, the individual projections of 
aircraft types are useful in predicting the future based aircraft fleet mix. Information obtained from 
interviews with the various airport tenants was also used to determine the future mix of based 
aircraft. 

3.5.1 The Nation’s Active General Aviation Fleet  
Every year, the nation’s active general aviation fleet is published as part of the FAA Aerospace 
Forecast. In 2017 there were 213,050 active general aviation aircraft. As noted previously, this 
figure was on a decline between 2007 and 2013; however, has recovered some since. Even though 
the 2018 FAA Aerospace Forecast may only project limited growth in the overall active aircraft 
through 2038, their forecast provides detail on how the individual aircraft categories are expected 
to evolve over the next 20 years. 

While the FAA provides counts for a number of aircraft categories, they have been simplified into 
the five major categories shown in Table 3-13. Within the single-engine grouping are the single-
engine piston, experimental, and light sport aircraft categories. The multi-engine group contains 
both piston and turboprop models, as the rotorcraft group contains both piston and turbine models. 
The jet category covers all ranges of turbojet general aviation aircraft, from the very light jets to 
the heaviest business jets. 

The FAA projects considerable growth in the jet category. While the use of business aircraft fell 
after 2007, jet aircraft usage by smaller companies continues to increase as various charter, lease, 
time-share, partnership, and fractional ownership agreements provide more cost effective options 
for these aircraft users resulting in higher utilization rates. More businesses also rely on general 
aviation because it provides safe, efficient, flexible, and reliable transportation. Fractional 
ownership offers consumers a more efficient use of time by providing faster point-to-point travel, 
the ability to conduct business while flying, and more convenient enplaning and deplaning of flights 
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(when compared to the airlines). While not many of the current based aircraft at APF are fractional 
aircraft, different fractional aircraft certainly conduct a number of operations at the airport. 

 

TABLE 3-13 
FAA FORECAST OF NATIONAL ACTIVE GENERAL AVIATION FLEET 

 2017  
Fleet Mix 

2038  
Fleet Mix 

Average Annual 
Growth Rate 

Single-Engine 75.5% 68.4% -0.4% 

Multi-Engine (piston & turboprop) 10.5% 11.5% 0.5% 

Jet 6.6% 10.4% 2.2% 

Rotorcraft 5.1% 7.4% 1.8% 

Other (gliders, balloons, etc.) 2.3% 2.3% 0.0% 
 
SOURCE:  FAA 2018 Aerospace Forecast. 
 

 

The continuing popularity of travel by general aviation aircraft is also due to the ability to use 
smaller, less-congested airports which are more convenient to the final destination. A large part of 
this is the result of the expanded application of GPS technologies in navigation, but more 
specifically, the myriad of new runway specific instrument approach procedures that have been 
established at even the smallest airports. In the FAA’s projections, jet aircraft models (including 
the very light jets) are expected to replace a number of the piston aircraft in the future. This is just 
one of the reasons the single-engine (piston) category is on a decline and the multi-engine group 
shows virtually no growth. In all, jets are expected to represent over 10 percent of the active general 
aviation fleet by 2038. 

3.5.2 Current and Future Based Aircraft Fleet Mix  
The 2017 based aircraft fleet mix at APF is comprised of 60.5 percent single-engine, 18.2 percent 
multi-engine, 17.6 percent jet, and 3.7 percent rotorcraft. Throughout the planning period, the mix 
of aircraft is expected to remain predominately single-engine, but they will account for a lower 
overall percentage of based aircraft. The more significant changes are expected to occur in the 
number of jets based at the airport. This is reasonable considering that the FAA has predicted that 
turbojet technology is at the point where it is truly feasible as a replacement to the more traditional 
piston-powered fleet. The expected future based aircraft types shown in Table 3-14 have been 
based on the national trends and tenant interviews, as well as the types of hangars being requested 
by the 108 on the current wait list. 

As with most airports, the single-engine category is predominantly comprised of Beech, Cessna, 
Mooney, and Piper models. Multi-engine aircraft tend to include the Beech King Air series; Cessna 
models, such as the 414 Chancellor; or Piper Seminole aircraft. As indicated previously, the 
national fleet of single-engine aircraft is expected to decline slightly while the multi-engine group 
is only anticipated to increase slightly in the future. While many of the additional single-engine 
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aircraft are expected to be similar to those currently at APF, additional aircraft in the multi-engine 
category are expected to be mostly turboprops. 

 

TABLE 3-14 
FORECAST OF BASED AIRCRAFT FLEET MIX  

 Base Year Forecast 

2017 2023 2028 2038 

Single-Engine 230 257 277 323 

Multi-Engine (piston & turboprop) 69 76 84 94 

Jet 67 83 94 120 

Rotorcraft 14 20 27 34 

Total 380 436 482 571 
 
SOURCE:  FAA’s National Based Aircraft Inventory Program and ESA analysis, 2018. 
 

 

Based jets will continue to include the entire range of business jet aircraft flying today. For the 
small to medium-sized business jet aircraft, these include popular models from the Embraer, 
Bombardier Learjet, Cessna Citation, and Dassault Falcon series. Larger jet aircraft models include 
those from the Beechcraft Hawker, Bombardier Challenger, Dassault Falcon, Bombardier Global, 
and Gulfstream series. Overall, the number of based jets at APF is expected to double over the 
course of the 20-year planning horizon. Figures for the short-term show an additional 16 jets 
expected by 2023; which is supported by the 19 individuals currently waiting for hangar space that 
can accommodate cabin class aircraft at APF.  

Rotorcraft will continue to include both piston and turbine powered models, such as the popular 
Bell, Eurocopter, and Robinson models. The current based helicopters include the two Bell OH-58 
Kiowas and one Bell UH-1 Huey operated by the Collier County Sheriff’s Office Aviation Unit, as 
well as the five MD-500 helicopters operated by the Collier Mosquito Control District. Both of 
these operators are currently looking to add additional heavier duty helicopters like the Bell 429 
and Bell 412, in the near future. 

While approximately 2.3 percent of the nation’s active fleet fall within the “Other” category 
(gliders, balloons, and ultralights), none were documented at APF in 2017. Likewise, no aircraft in 
this category are expected to be based at the airport over the course of the planning period. 
Therefore, this category was not included in Table 3-14. 
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3.6 Forecast of Annual Operations 
The FAA defines an aircraft operation as either a single aircraft landing or takeoff. Further, a touch 
and go operation is counted as two operations, since the aircraft technically lands and immediately 
takes off. The FAA’s Operations Network (OPSNET) data provides the official activity counts 
based on the actual airport traffic control tower (ATCT) activity logs. The FAA classifies aircraft 
operations into four different categories for OPSNET as well as for their other datasets, airport 
traffic control tower logs, and Aerospace Forecast. These categories, which include air carrier, air 
taxi, general aviation, and military, are defined by the FAA as: 

 Air Carrier - an aircraft with seating capacity of more than 60 seats or a maximum payload 
capacity of more than 18,000 pounds carrying passengers or cargo for hire or 
compensation. 

 Air Taxi - an aircraft designed to have a maximum seating capacity of 60 seats or less or a 
maximum payload capacity of 18,000 pounds or less carrying passengers or cargo for hire 
or compensation. 

 General Aviation - all civil aircraft, except those classified as air carriers or air taxis. 

 Military - all classes of military aircraft. 

It was stated previously that general aviation encompasses all segments of the aviation industry 
except for the activity that is conducted by commercial airlines or the military. Given there are no 
commercial airlines and very limited military operations at APF, the historic (see Table 3-15) and 
future annual operations for APF have been analyzed as a whole, since the activity that is not truly 
general aviation is relatively insignificant. 

3.6.1 Historic Activity 
Over the past 20 years there have only been a few operations included in the air carrier and military 
categories. Since 1998 only 637 total operations have been recorded under air carrier, with most 
occurring in 2016-17 when Elite Airways was conducting flights at APF. Since 1998, military 
operations have averaged less than 0.2 percent of activity with a high of 307 operations in 2002 
and a low of 56 in 2007. Air taxi operations have averaged 13.4 percent of the activity since 1998, 
but have been 15 percent and higher since 2014. As confirmed by ATCT management, the air taxi 
figures reflect those operations that are being conducted by aircraft with an approved air taxi call 
sign. These include some, but certainly not all, of the fractional aircraft and air charter operations. 
For example, since air taxi call signs are only recognized in the U.S., any operator flying out of the 
country must utilize their registered tail or “N” number for the flight. 
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TABLE 3-15 
PAST 20 YEARS OF AIRCRAFT OPERATIONS 

 Air Carrier Air Taxi 
General 
Aviation Military 

Annual 
Operations 

Change over 
Prior Year 

1998                  -             13,744          112,965                  62   113,027  0.9% 
1999                   9            13,175          123,088                  62   123,159  9.0% 
2000                 50            13,811          118,432                162   118,644  -3.7% 
2001                 74            14,259          140,919                283   141,276  19.1% 
2002                  -             13,056          127,871                307   128,178  -9.3% 
2003                  -             10,671          114,453                255   114,708  -10.5% 
2004                  -             11,372          137,409                195   137,604  20.0% 
2005                  -             13,595          158,286                134   158,420  15.1% 
2006                 55            11,940          134,614                278   134,947  -14.8% 
2007                  -             11,638          128,390                  56   128,446  -4.8% 
2008                  -             11,851          129,160                  98   129,258  0.6% 
2009                  -               6,773          100,810                148   100,958  -21.9% 
2010                  -               7,658            82,234                115   82,349  -18.4% 
2011                  -               8,135            82,925                238   83,163  1.0% 
2012                 95              8,763            85,986                192   86,273  3.7% 
2013                  -               9,664            91,711                218   91,929  6.6% 
2014                  -             10,942            92,850                228   93,078  1.2% 
2015                  -             11,718            98,705                231   98,936  6.3% 
2016               239            12,765            91,625                132   91,996  -7.0% 
2017               115            13,985            94,645                222   94,982  3.2% 

 
Average Annual Change (1998 – 2017) -0.9% n/a 

 
SOURCE:  FAA OPSNET database, 2018. 
 

 

As shown in Table 3-15, the level of annual operations at APF has fluctuated over the past 20 
years. When reviewing the historic data, these changes are quite dynamic and can increase or 
decrease significantly in short periods of time. While general aviation activity is certainly linked to 
the local area economy, major impacts to the overall industry have had the most significant impact. 

Prior to September 11th, activity at the airport was increasing nearly every year, including 2001, 
which recorded the second highest level over the past two decades. The impacts of September 11th 
produced two years of significant losses, which were followed by two years of growth. Afterwards, 
activity remained relatively consistent around 130,000 annual operations, until 2009 when nearly 
22 percent of the operations disappeared as a result of the Great Recession. Another 18.4 percent 
were lost the following year (2010), resulting in the airport’s lowest recorded operations since the 
ATCT was commissioned. While activity has increased most every year since, the current level of 
activity is well below what it has been in the past, resulting in a negative number for the average 
annual historic growth. As a result, historic levels could not be used to develop a projection of the 
annual operations expected through 2038. 

3.6.2 Previous Growth Projections  
Overall annual operations in the 1997 Airport Master Plan Update were projected to have an 
average growth rate of 4.5 percent through 2015 (Table 3-1). The general aviation portion of this 
projection (1997 forecasts also included air carrier operations) was based on a subjective analysis 
of the activity and industry at that time. This contributed significantly to an overall forecast of 
approximately 279,000 operations by 2015 (nearly three times the actual number that occurred). 
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Because so much has changed at the airport, this previous master plan growth rate was not utilized 
to develop a new forecast. 

As with based aircraft, projections of annual operations in the FASP benefit from being updated on 
an annual basis. Not only does this help temper annual industry fluctuations, it also allows 
adjustments to be made to accommodate any local or regional changes. The most recent system 
plan forecast uses 2015 as the base year. General aviation operations are projected by FDOT to 
grow at 2.1 percent each year after 2015. Interestingly, this is the same average annual rate the 
airport operations have grown since the low recorded in 2010. This rate has been applied to the 
current base year level (Table 3-16) to provide an updated projection based on the current FASP 
forecast. 

The general aviation operations data in the 2017 TAF utilize data from the FAA’s 2017 fiscal year 
as the base level of activity. While the 2017 TAF also documents the overall growth since 2010, 
the average annual growth through 2038 is limited to 0.2 percent. This rate has been applied to the 
current base year level to provide a more current projection based on the TAF’s relatively flat lined 
growth for APF (Table 3-16). 

3.6.3 Utilization of the General Aviation Fleet  
Each year as part of their Aerospace Forecast, the FAA provides historic data and projections on 
the number of hours flown by general aviation aircraft. In the 2018 Aerospace Forecast, the FAA 
anticipates the utilization of the fleet to increase at an average annual rate of 0.8 percent between 
2017 and 2038. This fairly limited growth is partly related to the long-term costs associated with 
aviation fuels, which the FAA documents as increasing 4.4 percent each year through 2038. As 
noted before, the most active aircraft types (and therefore higher utilization rates) will be those in 
the turbine fleet (both aircraft and rotorcraft) versus a number of piston aircraft which are not 
expected to be utilized as much. 

The FAA’s overall expectation on the general aviation hours to be flown have been applied to the 
operations for APF to create another forecast scenario. As shown in Table 3-16, this results in just 
over 112,000 annual operations by the end of the planning period. 

3.6.4 Market Share  
A common methodology for forecasting aviation activity is the use of market share analysis. This 
approach allows a comparison to be made of the annual operations APF has supported against a 
defined data set. In the Aerospace Forecast, the FAA documents and projects the operations 
conducted at all of the towered airports in the nation. A separate count and forecast for the general 
aviation operations are also included in these data sets. It is important to note that just like APF’s 
historic data, the nation’s level of general aviation operations also experienced double digit losses 
after the Great Recession. However, unlike the nation, APF has recorded increases for all but one 
year between 2010 and 2017. At the national level, general aviation operations have been down for 
all but two years since 2010. 
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The aircraft operations for APF over the past 15 years were evaluated against the same FAA data 
for the nation. Since the lowest point in 2010, all but one year through 2017 reflected an increase 
in APF’s share of the nation’s general aviation activity. In fact, the airport has recorded an overall 
increase in its market share since 2003. When historic increases in the annual market share were 
applied to estimate the future potential, the result is that by the end of the 20-year planning period, 
APF will nearly return to the highest historic level recorded back in 2005. 

For the nation, the FAA expects the aircraft activity to increase every year through 2038. When the 
expected local market share is combined with the FAA’s projected increase in general aviation 
activity, approximately 125,000 of those operations (Table 3-16) would be accommodated at APF. 

3.6.5 Operations per Based Aircraft 
Another forecast was generated by assigning a representative level of annual operations for each 
based aircraft. This methodology is not considered the most accurate if a set ratio is assigned to a 
group of similarly categorized airports (since no two airports operate the same). Additionally, based 
jets and multi engine aircraft tend to generate less operations than single engine aircraft, particularly 
when those are used for flight training. However, to develop an alternate estimate for the level of 
annual operations at APF, this methodology can be useful if local data is utilized. In doing so, there 
were 250 operations per based aircraft in 2017. When applied to the selected forecast of based 
aircraft, this methodology projects that 142,750 annual operations would occur by 2038 (see Table 
3-16). 

3.6.6 Regression Analysis  
Regression modeling was used in an attempt to forecast the annual general aviation activity at APF. 
However, no significant correlations could be derived using different combinations of the 
independent variables. Essentially, none of the local socioeconomic or industry data available 
would generate a model that could reliable explain the past activity. Therefore, this method to 
project future annual operations was not included in the analysis. 

TABLE 3-16 
COMPARISON OF PROJECTIONS FOR GENERAL AVIATION OPERATIONS 

 
State System 
Plan Growth 

2017 FAA 
TAF Growth 

Utilization of 
National Fleet 

Market Share 
Analysis 

(recommended) 
Operations per 
Based Aircraft 

Base Year      

2017 94,982 94,982 94,982 94,982 94,982 

Forecast      

2023 107,596 96,127 99,633 103,184 109,000 

2028 119,378 97,093 103,683 109,995 120,500 

2038 146,954 99,052 112,283 125,082 142,750 

Average Annual Change 
(2017 – 2038) 2.1% 0.2% 0.8% 1.3% 2.0% 

 
SOURCE:  ESA, 2018. 
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3.6.7 Selected Forecast of Aircraft Operations 
Each of the projections shown in Table 3-16 were generated using commonly accepted methods. 
Therefore, selection of a preferred forecast largely depends on the potential of the airport’s general 
aviation customers and the associated assumptions on future airport activity. In addition, the 
selection of a preferred forecast also needs to take into account the airport improvements that have 
occurred and will continue to occur. Finally, no future projection should be selected if it does not 
account for past and future changes in the aviation industry. 

Between 2000 and 2017, general aviation operations at the nation’s towered airports decreased an 
average of 2.6 percent each year. Activity for Florida’s towered airports over the same period only 
had an average annual decrease of 0.7 percent. Even more significant is that since 2010 (after the 
Great Recession) the nation’s total general aviation activity at towered airports declined 0.6 percent 
annually while Florida’s have increased 1.6 percent (and APF’s 2.1 percent for the same period). 
This demonstrates that Florida’s general aviation industry has been recovering each year since 
2010. This creates an optimistic outlook when coupled with the population and economic growth 
expected in Collier County, as demonstrated in the different local socioeconomic factors.  

Given the state’s recovery, the two forecasts generated utilizing the 2017 TAF growth rate and the 
overall utilization of the nation’s general aviation fleet are considered constrained for the Florida 
market. Operations per based aircraft does utilize local conditions to predict future activity; 
however, the results still appear optimistic. This is especially true given that a majority of the based 
aircraft include the types of aircraft the FAA expects to have some of the lowest utilization rates in 
the future. Therefore, these three projections were excluded from further consideration. 

While the annually updated FASP projection is a regionally focused forecast that addresses growth 
factors specific to Florida, this projection seems overly ambitious given the nominal growth the 
airport has experienced over the past 5 years. The market share projection is considered a more 
reasonable projection of the expected activity at APF. Essentially the market share analysis creates 
a performance index between APF and all of the other airports in the nation with an ATCT. The 
index is then utilized with the FAA’s projected level of general aviation operations for all towered 
airports through 2038. This is an important comparison given that the next section will show that 
nearly 80 percent of APF’s traffic is itinerant. It is assumed that much of that itinerant traffic, 
originates from or flies to other towered airports in the U.S. Therefore, while the market share 
projection may not reflect as much growth as the FASP forecast, it is better suited to account for 
actual airport activity as well as expected changes in the general aviation industry overall. 
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3.7 Categories of Aircraft Operations 
The following sections present different categories or types of activity that will make up the 
forecasted operations. This includes a break out of the local, itinerant, and instrument operations. 
Further analyses include determining the operational aircraft fleet mix and estimates of activity 
peaks. For each section, the total recommended annual operations from Table 3-16 have been 
rounded to the nearest hundred. 

3.7.1 Local versus Itinerant Operations 
The FAA also categorizes aircraft operations as either local or itinerant. Local operations are those 
arrivals or departures performed by aircraft that remain in the airport traffic pattern or are within 
sight of the ATCT. Local operations are most often associated with training activity and flight 
instruction. Itinerant operations are arrivals or departures other than local operations, performed by 
either based or transient aircraft. Itinerant operations are generated by a wide range of recreational, 
business/corporate, and air charter/taxi flights. 

The historic split between operations has averaged 21 percent local and 79 percent itinerant since 
the Great Recession (2010). However, for the past three years, itinerant activity has been in the 80 
to 82 percent range. It is believed this more recent shift can in part be attributed to the increase in 
the number of turboprop and jet aircraft using APF, especially given the increasing activity by 
fractional and flex jet type operators. Given the current operational profile of the airport, it is 
expected that the percentage of itinerant operations will continue to increase over the planning 
period; however, this shift is estimated to peak at 83 percent as shown in Table 3-17. 

In addition to the higher utilization of business/corporate aviation, the increase is also supported by 
the surrounding area growth and continued airport improvements. Finally, it should be noted that 
the growth of based aircraft at an airport does not significantly increase the level of local operations. 
For local operations to increase, there typically has to be an increase in flight training. While it is 
certainly possible for additional flight training to occur, it is assumed the itinerant traffic will 
continue to represent a majority of the activity. 

TABLE 3-17 
FORECAST OF LOCAL VERSUS ITINERANT OPERATIONS 

 Local Itinerant Total 

Base Year      

2017 18,708 20% 76,274 80% 94,982 

Forecast      

2023 19,600 19% 83,600 81% 103,200 

2028 19,800 18% 90,200 82% 110,000 

2038 21,300 17% 103,800 83% 125,100 
 
SOURCE:  FAA OPSNET database and ESA analysis, 2018. 
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3.7.2 Instrument Operations  
A separate estimate of instrument operations conducted at APF is important when evaluating future 
facility requirements. Using FAA OPSNET data, the number of instrument flight rule (IFR) 
operations was calculated. Over the past 20 years, instrument operations have averaged 34 percent 
of the total operations conducted with significant increases more recently. In 2014 and 2015 the 
instrument activity was 40 percent. This level was then eclipsed in 2016 and 2017 when the activity 
operating under IFR was documented at 43 and 44 percent, respectively; setting the highest levels 
ever recorded. 

Similar to the increase in itinerant traffic described previously, the higher number of operations 
conducted under IFR at APF likely has a lot to do with the growth in business/corporate aviation, 
particularly by the increasing activity at APF by fractional, charter, and aircraft management 
operators. It is also related to the fact that even the smallest of general aviation aircraft now have 
fairly sophisticated instrument capability and conduct more IFR operations than they have in the 
past. This trend of increasing IFR operations is expected to continue over the course of the planning 
period. However, its growth has been limited to 50 percent of the total operations, by the end of the 
planning period. The resulting estimate of future instrument operations are shown in Table 3-18.  

TABLE 3-18 
ESTIMATE OF INSTRUMENT OPERATIONS 

 Instrument Operations 

Base Year  

2017 41,595 

Forecast  

2023 48,500 

2028 52,800 

2038 62,600 
 
SOURCE:  FAA OPSNET database and ESA analysis, 2018. 
 

 

It should be noted that the percent of instrument operations is different from the actual percentage 
of the year that the airport experiences IFR conditions. Unlike the weather observations addressed 
in the following chapter, the count and subsequent estimate of instrument operations include those 
conducted during actual instrument meteorological conditions as well as the ones simply under an 
IFR flight plan. 
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3.7.3 Operational Fleet Mix  
Operational fleet mix is an important factor in determining the needs for airfield improvements. 
However, even at airports with an ATCT, it is difficult to estimate the type of aircraft conducting 
operations since this information is not recorded by tower staff. Instead, the current operational 
fleet mix percentages were based on the 2017 calendar year operational data collected by the 
airport’s InFlight data system. Information from the 2018 FAA Aerospace Forecast as well as that 
obtained during the various interviews with airport tenants and customers was then utilized to 
predict how the operational fleet mix would change over the next 20 years. 

TABLE 3-19 
PROJECTED OPERATIONAL FLEET MIX 

 Base Year Forecast 

 2017 2023 2028 2038 

Single-Engine 52,810 54,700 55,600 59,400 

Multi-Engine (piston & turboprop) 13,677 14,400 14,900 15,700 

Jet 26,690 32,000 36,300 44,400 

Rotorcraft 1,805 2,100 3,200 5,600 

Total 94,982 103,200 110,000 125,100 
 
SOURCE:  2017 InFlight data for APF, FAA OPSNET database, FAA 2017 Aerospace Forecast, and ESA analysis, 2018. 
 

 

The projections reflected in Table 3-19 are generally based on expected national trends. The 
significant growth shown for jet aircraft operations at APF also takes into consideration the 
expected level of based jets, as well as the increasing number of fractional users and the business 
and overall economic outlook for Collier County. Due to their size, weight, and performance 
requirements, jet aircraft are typically the design aircraft for most airside airport facilities. This will 
be addressed further as part of the facility requirements. 

The FAA anticipates growth and increased utilization for every aircraft category with the exception 
of the single-engine piston and multi-engine piston types. As described previously, the most 
significant growth and utilization is expected to occur in the jet and rotorcraft categories. Activity 
by single- and multi-engine aircraft at APF is expected to increase given the large number of these 
aircraft at the airport and in Florida overall. 

Overall, the general aviation jet activity will continue to include nearly every type of business jet 
aircraft flying in the nation. In the light to medium-sized business jets (maximum allowable takeoff 
weight between 10,000 and 60,000 pounds) this activity includes the Embraer Phenom and Legacy 
aircraft, Beechcraft Hawker, Bombardier Learjet, Cessna Citation, and Dassault Falcon type jet 
aircraft. For the larger and heavier business jet fleet over 60,000 pounds, typical examples include 
the Bombardier Global, larger Dassault Falcon, and Gulfstream series of aircraft. 
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3.7.4 Peak Activity Projections  
Annual projections provide a good overview of the activity at an airport, but may not reflect certain 
operational characteristics of the facility. In many cases, facility requirements are not driven by 
annual demand, but rather by the capacity shortfalls and delays experienced during peak times. 
Therefore, estimates of the peak month, the average day in the peak month, and the peak hour 
demand for aircraft operations are needed. 

Review of the monthly FAA OPSNET data reveals that since 2008, operations have peaked in 
March for all but one of the ten years. In 2009 the peak was in February; beating out March of that 
year by only 151 annual operations. Regardless, the peak months all reflected similar percentages 
with respect to the overall annual operations. On average the peak months represent 11.3 percent 
of the annual operations. For the average number of days in the peak month, 31 was simply applied. 
No historical data was available to determine the peak hour operations. Therefore, a typical industry 
average of 15 percent of the peak month average day was identified to represent the number of peak 
hour operations. It should be noted that the airport does experience extreme peaking events that 
exceed these levels and those will be addressed in a separate analysis. With the exception of the 
peak hour, the resulting estimates in Table 3-20 have been rounded to the nearest ten for the 
forecast years. 

TABLE 3-20 
PEAKS IN TOTAL AIRCRAFT OPERATIONS 

 
Total Annual 

Operations 
Peak 

Month 
Average Day of 

Peak Month 
Peak Hour of 
Average Day 

Base Year     

2017 94,982 9,940 321 48 

Forecast     

2023 103,200 11,660 380 56 

2028 110,000 12,430 400 60 

2038 125,100 14,140 460 68 
 
SOURCE:  FAA OPSNET database and ESA analysis, 2018. 
 

 

  



Aviation Activity Forecasts 
 

Naples Airport Master Plan 3-30 D201700065 
Consolidated Draft Report February 29, 2020 
 

3.8 FAA Terminal Area Forecast Comparison 
If an airport is included in the FAA TAF, any new forecasts need to be reviewed and approved by 
the agency before they can be applied to further analyses. During this review for general aviation 
airports, the FAA looks to see if the annual operations or based aircraft forecasts differ from the 
TAF by any more than ten percent in the five-year and/or 15 percent in the ten-year planning 
periods.  

Regarding the review, the FAA Airport Planning and Programming division published a guidance 
paper entitled, Review and Approval of Aviation Forecasts. This guidance states: “If the forecast is 
not consistent with the TAF, differences must be resolved if the forecast is to be used in FAA 
decision-making. This may involve revisions to the airport sponsor’s submitted forecasts, 
adjustments to the TAF, or both. FAA decision-making includes key environmental issues (e.g. 
purpose and need, air quality, noise, land use), noise compatibility planning (14 CFR Part 150), 
approval of development on an airport layout plan, and initial financial decisions including issuance 
of LOI’s and calculation of BCA’s.” 

As shown in Table 3-21, the recommended forecasts for based aircraft are within the FAA’s review 
criteria for consistency with the TAF, while the annual operations are slightly higher. The annual 
operations are considered acceptable given that the base year level of annual operations recorded 
for calendar year 2017 were already 3.2 percent greater than the fiscal year 2017 count used in the 
TAF. If this difference is taken into consideration (adjustment shown in Table 3-21), then both the 
five and ten-year recommended annual operations of this master plan are within the FAA’s review 
criteria for consistency with the TAF. 

TABLE 3-21 
COMPARISON OF FORECAST TO 2017 FAA TAF 

 
Recommended 

Baseline Forecast 
2017  

FAA TAFa Difference Adjusted TAF 
(3.2%) for CYb 

Adjusted 
Difference 

Annual Operations      

Base Year (2017) 94,982 92,038 3.2%b 94,982 0% 

5 Year (2023) 103,200 91,470 12.8% 94,396 9.3% 

10 Year (2028) 110,000 93,073 18.2% 96,050 14.5% 

Based Aircraft      

Base Year (2017) 380 373 1.9% n/a 1.9% 

5 Year (2023) 436 430 1.4% n/a 1.4% 

10 Year (2028) 482 481 0.2% n/a 0.2% 
 
a Issued January 2018 with data based on FAA fiscal year which ends September 30th. 
b TAF annual operations data for fiscal year FY2017 is 3.2 percent less than actual calendar year CY2017 data used for forecasting. 
 
SOURCE:  2017 FAA TAF and ESA Analysis, 2018. 
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3.9 Aviation Activity Forecast Summary 
Table 3-22 presents an overview of the recommended forecasts. The data and methods used to 
forecast aviation demand for the airport are consistent with those used by the FAA, FDOT, and 
other airports around the nation. These forecasts are considered to reasonably reflect the activity 
anticipated at APF through 2038 given the information available during this study. 

TABLE 3-22 
SUMMARY OF AVIATION ACTIVITY FORECASTS 

 Base Year Forecast 

 2017 2023 2028 2038 

Based Aircraft     
Single-Engine 230 257 277 323 

Multi-Engine (piston & turboprop) 69 76 84 94 

Jet 67 83 94 120 

Rotorcraft 14 20 27 34 

Total 380 436 482 571 

Categories of Operations     
Local Operations 18,708 19,600 19,800 21,300 

Itinerant Operations 76,274 83,600 90,200 103,800 

Total 94,982 103,200 110,000 125,100 
     

Instrument Operations 41,595 48,500 52,800 62,600 

Operational Fleet Mix     

Single-Engine 52,810 54,700 55,600 59,400 

Multi-Engine (piston & turboprop) 13,677 14,400 14,900 15,700 

Jet 26,690 32,000 36,300 44,400 

Rotorcraft 1,805 2,100 3,200 5,600 

Peaks in Total Aircraft Operations     
Peak Month 9,490 11,660 12,430 14,140 

Average Day of Peak Month 321 380 400 460 

Peak Hour of Average Day 48 56 60 68 
 
SOURCE:  FAA’s National Based Aircraft Inventory Program, FAA OPSNET database, and ESA analyses, 2018. 
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CHAPTER 4 
Facility Assessment and Requirements 

 Introduction 
This chapter evaluates and establishes the improvements necessary at Naples 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 

Base Year    

2017 26,690 802 3.0% 

Forecast    

2023 32,000 962 3.0% 

2028 36,300 1,090 3.0% 

2038 44,400 1,334 3.0% 
 
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. 

 

 

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 

TABLE 4-3 
WIND COVERAGE ANALYSIS 

Runway 
Crosswind Component (knots) 

10.5 13 16 

All-Weather 

5-23 93.92% 96.77% 99.23% 

14-32 91.88% 95.59% 99.09% 

Combined 99.38% 99.88% 99.98% 

VFR 

5-23 94.13% 96.93% 99.34% 

14-32 92.11% 95.81% 99.28% 

Combined 99.47% 99.92% 100.00% 

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. 
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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. 

NE-SW Turf Runway Critical Design Aircraft 
Due to its length of 1,850 feet, the NE-SW 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 

Runway 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) 

NE-SW 
(turf) 

A-I Small Aircraft 
(Piper Super Cub) n/a n/a A-I-VIS 

(Piper Super Cub) 

 
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 Current Future 

5-23 2 2 

14-32 2 2 

NE-SW (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 multi-
engine 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 

Base Year    

2017 88 58 86 

Forecast    

2023 87 58 85 

2028 86 57 84 

2038 84 57 82 
 
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 

Base Year    

2017 94,982 169,800 56% 

Forecast    

2023 103,200 155,100 67% 

2028 110,000 153,100 72% 

2038 125,100 149,400 84% 
 
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 5090.5, Formulation of the 
NPIAS and ACIP, 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 activity levels reach 60 percent of the annual 
capacity. For additional exit taxiways, the activity level trigger is 50 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

Source:

Naples Airport Master Plan
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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. A project to re-align 
Taxiways A2 and A4 as standard high-speed exits should also be planned. 
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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 
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 long-
term 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 
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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 
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. 
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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 
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 NE-SW 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. 
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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 
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 
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Fahrenheit was applied. This is the average maximum temperature between December and March, 
when approximately half of the GA jet operations occur at APF.  

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’ 
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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 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’ 

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 14-
32. 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. 

  



 ‐  1,000  2,000  3,000  4,000  5,000  6,000  7,000  8,000

Figure 4-5:  Takeoff Runway Length Requirements for Aircraft at APF
(local conditions with 91° F mean daily maximum temperature)

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.

Existing Runway 5‐23

Takeoff Length Available 

5,800 feet
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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. In fact, the aircraft manufacturer brought a Global 7500 to the airport 
for a static display and some demonstration flights in February 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. 

  



 ‐  1,000  2,000  3,000  4,000  5,000  6,000  7,000  8,000

Figure 4-6:  Takeoff Runway Length Requirements for Aircraft at APF
(local conditions with 91° F mean daily maximum temperature)

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.

See

Note 3

Existing Runway 5‐23

Takeoff Length Available 
5,800 feet
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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 4-
11 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’ 

NE-SW (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 NE-SW 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 80 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 10 to 15 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 anticipated to be needed towards 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’ 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 

NE-SW (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 ROFZs and while both Runway 5-23 and the NE-SW turf 
runway also have compliant ROFAs, there are a few vegetative obstructions to the northwest end 
of the Runway 14-32 OFA. These obstructions were documented by the FAA Airports Geographic 
Information System (AGIS) data obtained as part of this study. Therefore, a project to remove these 
obstructions needs to be programmed as soon as possible. 

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  Takeoff Run Available 
TODA  Takeoff Distance Available 
ASDA  Accelerate Stop Distance Available 
LDA  Landing Distance Available 

The RSA needs to extend 1,000 feet beyond the distance declared for both ASDA and LDA. In 
addition, there needs to be 600 feet of RSA prior to the landing threshold for the LDA calculations. 
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 
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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 
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 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 both ends of Runway 14-32. 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. With the exception of the approach end of Runway 5, 
portions of the different RPZs at APF currently extend beyond the airport property limits. 

To the northeast, both the RPZ at the approach end of Runway 23 extends over Airport Pulling 
Road and encompasses 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. 
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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. 
This will be included as part of the evaluation to determine the potential to utilize the existing 5,001 
feet of pavement on Runway 14-32 without declared distances. 

With respect to the RSA grades, neither Runway 5-23 or Runway 14-32 meet the transverse 
gradient standards of FAA AC 150/5300-13A, Change 1. If the grading standards were applied, the 
infield areas of the airport would have continuous standing water from June to October and would 
be damp for much of the remainder of the year with normal or greater rainfall. The reason for this 
is due to the proximity of the groundwater to the ground surface, subsurface characteristics, low 
elevations, and flat topography on and around the airport. The established airfield elevation is 8 
feet AMSL while the various runway and taxiway pavement edges typically range between 4 and 
6 feet AMSL. Applying the RSA grading standards yields ground surface elevations in the infield 
areas generally from 1.8 to 4 feet. Ground water elevations range from 1.5 feet to 3.5 feet in most 
of these areas. This creates standing water, wetland vegetation, and wet/soft ground where grades 
have not been flattened. 

The standing water that the standard grading creates is not only contrary to the purpose of the 
standard to promote good drainage, it also creates a wildlife attraction at the airport. This latter is 
contrary to FAA AC 150/5200-33B, Hazardous Wildlife Attractants On or Near Airports and the 
airport’s FAA approved Wildlife Hazard Management Plan. Also, the standard grading does not 
provide adequate cover for existing, required drainage culverts; will preclude inlets to existing or 
new culverts for positive infield drainage; and is less effective for required water quality 
performance required by law and rule for permitting new pavement in Florida. As a result, new 
RSA Inventory and Determination Forms documenting these conditions for both runways have 
been completed and coordinated with the FAA Orlando Airports District Office. 

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 line-
of-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. 
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 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 

Taxiways Serving Width 
Safety 
Area 

Object Free 
Area 

Offset to 
Runway 

Runway 5-23 50’ 118’ 186’ 400’ 

Runway 14-32 35’ 79’ 131’ 300’ 
 
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. 

As with runway pavements, projects to rehabilitate the taxiways are routinely conducted every 10 
to 15 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 35’ 2 – II 2 – II All except Taxiways B1 and B3 

C 35’ 2 – II 2 – II All except Taxiway C1 

D 50’ 3 – III 3 – III All except end connector 

T 50’ 3 – III 3 – III Yes 

Taxilane     

E 35’ 2 – II 2 – II Yes 
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TABLE 4-15 
INDIVIDUAL TAXIWAY AND TAXILANE STANDARDS 

Taxiway Minimum Width Existing TDG - ADG Future TDG - ADG Meets FAA Standards 

F 35’ 2 – II 2 – II Yes 

G 35’ 2 – II 2 – II Yes 

H 35’ 2 – II 2 – II Yes 
 
SOURCE:  APF Airport Diagram and ESA analysis 2019. 
 

 

Taxiway A 
As noted in the airport capacity section, connector Taxiways A2 and A4 do not meet the FAA 
standard of 30 degrees for a high-speed exit taxiway since each is at a 45 degree exit angle off 
Runway 5-23. In fact, 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. Regardless, as demonstrated in the taxiway flow analysis and 
through discussions with ATCT management, both Taxiways A2 and A4 are only used for aircraft 
exiting Runway 5-23 and significantly improve the safety and efficiency of aircraft operations. 
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. 

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 the fair pavement condition, a portion of Taxiway B1 and all of Taxiway B3 need to be 
relocated. Currently both of these connectors lead directly onto Runway 14-32, which does not 
comply with FAA taxiway standards. 
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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 the physical Runway 23 end, does not comply 
with FAA taxiway standards. The alternatives chapter evaluates the ability to provide a right angle 
taxiway at this intersection. At a minimum, the parallel portion of Taxiway D between Taxiway 
D5 and the end connector with Runway 23 needs to be increased in width from 40 to 50 feet. The 
option to extend Taxiway D to the physical end of Runway 5 is also evaluated in the alternatives. 
This would allow aircraft originating from the northwest side of the airfield to have access to the 
full runway length available for takeoff when Runway 5 is active.  

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 
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. 
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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 14-
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. 
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Taxiway Designations 
FAA AC 150/5340-18G, Standards for Sign Systems, includes the standards for designating 
taxiways. For runways with a parallel taxiway, the use alphanumeric designators at the entrance 
and exit taxiways located at the ends runway are required. Such designations promote positive 
location identification and reduce the risk of runway incursions. Currently none of the seven end 
connector taxiways at APF have a unique designation. A project to redesignate the various parallel 
taxiway connectors, their associated signage, and the related aeronautical publications needs to be 
conducted. 

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. 

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. 
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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. As described previously, this would allow access to the full runway 
length when Runway 5 is utilized for takeoffs. 

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 Bypass Taxiways, Holding Bays, and Run-up Areas 
Bypass taxiways, holding bays, and run-up areas each provide flexibility in the ability for air traffic 
control to manage the flow of departing aircraft, particularly during peak periods of activity. 

Bypass Taxiways 
Bypass taxiways are typically located near the runway end they serve and parallel to the end 
connector of the parallel taxiway system. When the proper taxiway to taxiway separation is 
provided, the end connector and bypass taxiway are utilized together to enhance the flow of aircraft 
ready for departure. Given the mix of both large and small GA aircraft using Runway 5-23 on a 
regular basis, bypass taxiways capable of supporting simultaneous ADG III operations at both ends 
of the runway will be included in the alternatives analysis as options to improve the safety and 
efficiency of operations. These bypass taxiways would require a minimum taxiway centerline to 
centerline separation of 152 feet. 

Holding Bays and 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. While run-up areas are considered 
holding bays and have the same FAA design criteria as such, for the purposes of this discussion, 
holding bays are considered those areas to accommodate the larger GA turboprop and jet aircraft, 
while run-up areas are intended to serve the small GA piston fleet that need to perform engine 
checks before each departure. 

Holding Bays 

Somewhat unique to APF, ATCT management has limited options during periods of peak activity 
to efficiently stage the larger GA turboprop and jet aircraft for departures. In some instances, ATCT 
will utilize the taxilanes traversing the Commercial Airline Terminal apron to stage aircraft waiting 
for departure clearance. Such departure peaks cannot be mitigated with the addition of additional 
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run-up areas for the smaller piston aircraft. Therefore, the alternatives chapter will evaluate options 
to provide holding bays or additional apron space for the queuing and sequencing of the large 
aircraft waiting for departure clearance. 

Run-up Areas 

At a minimum, a run-up area for the smaller, ADG I size piston aircraft needs 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, the larger 
aircraft typically 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 will also 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 will be 
included in the airfield development alternatives. 

 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 revealed 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. 
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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 5-
23. These are limited to not lower than one mile visibility minimums and provide the ability for 
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. As noted in the inventory 
chapter, the FAA classifies runways with only circling approach minimums as visual runways. 
Regardless, the ability to establish straight-in non-precision approach procedures to one or both 
ends of Runway 14-32 are evaluated in the alternatives chapter.  



Facility Assessment and Requirements 
 

Naples Airport Master Plan 4-46 D201700065 
Consolidated Draft Report February 29, 2020 

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, 
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.  

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 14-
32, require a 500 foot wide surface for the existing instrument approaches with visibility minimums 
greater than ¾ of a mile, even though Runway 14-32 is classified as a visual runway. 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 NE-SW 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 from the Primary Surface, depending on the 
runway category and approach procedure available. For Runway 5-23 the Horizontal Surfaces will 
have a radius of 10,000 feet while only a radius of 5,000 feet is required on Runway 14-32 due to 
its current visual classification. The Horizontal Surface will change to 10,000 feet for Runway 14-
32 if a straight-in instrument approach procedure is established to one or both ends of the runway. 

For the NE-SW turf runway, the radius 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. 

Figure 4-8: 14 CFR Part 77 Imaginary Surfaces 
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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 both ends of Runway 5-23 the Approach Surfaces 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. Being classified as a visual runway, the Approach Surfaces to both ends of 
Runway 14-32 extend out 5,000 feet at a slope of 20:1 to an outer width of 1,500 feet. 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 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 NE-SW 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 
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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. 

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. 
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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; 
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, 
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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 
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 
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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 
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. 
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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 
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 CYY (CYPRESS) 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 non-precision approaches to each end of Runway 5-23. 

The most recent plan with the FAA Air Traffic Organization (ATO) is to begin decommissioning 
the APF TVOR in their 2021 fiscal year. However, based on conversations with FAA ATO 
representatives, the schedule could change again since the decommissioning process is dependent 
upon mitigating or removing all of the approach, departure, holding, enroute, or other procedures 
provided by the TVOR, which are not currently provided by another navigational aid. The process 
is also subject to the other major airspace redesign initiatives for the region which utilize the same 
FAA resources as those for the removal of a TVOR. In the spring of 2019, the FAA ATO also 
indicated that it was their intent to leave the physical TVOR facility at APF intact in order to 
continue to operate and maintain the Distance Measuring Equipment (DME). 
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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. 

Once the TVOR facility is decommissioned and only the DME equipment remains operational, the 
critical area around the facility will be reduced to the line-of-sight required for the DME signal to 
aircraft in the air. If necessary from a development standpoint, the DME equipment could 
ultimately be relocated to another location on the airfield or even on the corner of a facility such as 
a tall hangar. 

 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. 

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 
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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 
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. 
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TABLE 4-16 
MINIMUM FIXED BASE OPERATOR SPACE 

 PEAK HOUR 
OPERATIONS 

ITINERANT PEAK HOUR 
OPERATIONS 

AVERAGE NUMBER OF 
PILOTS / PASSENGERS FBO SPACE 

Base Year     

2017 48 39 5.5 10,700 SF 

Forecast     

2023 56 45 6.0 13,500 SF 

2028 60 49 6.5 15,900 SF 

2038 68 56 7.5 21,000 SF 
 
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 (-) 

Base Year     

2017 10,700 SF -1,200 SF 8,000 SF -800 SF 

Forecast     

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 
 
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 multi-
engine 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 

Based Aircraft 

Approximate Number of Aircraft on Apron 68 95 

Recommended Area for Based Aircraft (subtotal) 30,200 SY 42,200 SY 

 

Itinerant Aircraft 

Small Aircraft on Average Day of Peak Month 81 121 

Area Required for Small Aircraft 32,400 SY 48,400 SY 

Multi-Engine Aircraft on Average Day of Peak Month 18 27 

Area Required for Multi-Engine Aircraft 16,200 SY 24,300 SY 

Large Jet Aircraft on Average Day of Peak Month 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 

 

Combined Apron Space Requirements 

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 

Surplus (+) / Deficit (-) 8,100 SY -93,600 SY 

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. As noted previously, ATCT will utilize portions of 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. Given the immediate equipment and spatial needs, as well as the fact that the current 
facility will be 46 years old at the end of the 20-year planning period, a more detailed analysis of 
the air traffic control elements at APF was conducted. The technical report of that work is included 
as Appendix F. 

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 RPZ at the approach end of 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 is required. 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. 

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 Annex 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 also provided by a 
small 24 space lot located to the southwest of the intersection of Radio Road and Aviation Drive 
South. A third lot to the southeast of Radio Road and Aviation Drive South provides a total of 158 
spaces, 102 are long term and 56 for rental cars. Regularly, especially during the seasonal peaks, 
all three lots are 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 yet 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 
available over the 20-year planning period, traditional automobile parking and rental car demand 
could decrease significantly. 
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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 General Aviation Terminal, small corner, and long-term parking 
lots provide 316 spaces. Given that the airport currently experiences shortages during seasonal 
peaks as well as other times of the year, it was estimated that the current demand is around 400 
spaces. This figure was compared to the base year aircraft operations to provide a benchmark on 
the number of operations supported by each space. Applying the benchmark to the approved 2038 
projection of operations resulted in 527 automobile parking spaces. This figure was then increased 
by ten percent to derive the estimate that 580 automobile parking spaces would be required by the 
end of the 20-year planning horizon. When the existing 316 spaces are considered, a total of 264 
additional parking spaces are needed for the East Quad. 

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 
clearspan hangar development areas. These are included in the evaluation of such facility locations 
in the alternatives chapter. 
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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. 

 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 
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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 Removal of vegetative obstructions at northwest end of Runway 14-32 Object Free Area 

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 

Re-align Taxiways A2 and A4 as standard High-Speed Exits 

Relocate Taxiway A3 Connector to Commercial Airline Terminal Apron 

Rehabilitate Taxiway B Connectors (especially to Runway 32 end) 

Relocate portion of Taxiway B1 Connector; Taxiway B3; 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 

Widen Northeast End of Taxiway D 

Potential to Extend Taxiway D to Runway 5 End 
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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 

Redesignate Parallel Taxiway Connectors 

Mill and Overlay the East Quad T-hangar and T-shelter Taxilanes 

Taxilane Access to New Facilities 

Bypass Taxiways, Holding Bays, and/or Run-up Areas 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 Additional 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 or 19.3 acres) 

Rehabilitate and/or Reconstructed Existing General Aviation Terminal and Commercial 
Airline Terminal Aprons 

Airport Traffic Control Tower Improvements and/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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CHAPTER 5 
Environmental Overview 

5.1 Introduction 
Federal Aviation Administration (FAA) Advisory Circular (AC) 150/5070-6B, Change 2, Airport 
Master Plans, encourages the consideration of environmental factors in airport master planning to 
“help the sponsor thoroughly evaluate airport development alternatives and to provide information 
that will help expedite subsequent environmental processing.” Also, Florida Department of 
Transportation (FDOT) 2016 Guidebook for Airport Master Planning notes that there are different 
environmental processes for projects that are funded by the FAA or FDOT. However, both agencies 
clearly recognize that it is not the intent of a master plan to complete the federal and state 
environmental review processes. Instead, the information should identify and set the stage for 
understanding what future environmental evaluations and clearances may be needed. 

This chapter provides an overview of known environmental resources that will be considered 
during the identification and evaluation of development alternatives in this master plan. The types 
of environmental reviews are addressed at the end of this chapter while potential environmental 
impacts associated with specific conceptual development alternatives are discussed as part of the 
evaluation of airfield alternatives. The environmental resources discussed in this chapter include 
many of those identified in FAA Order 5050.4B, National Environmental Policy Act (NEPA) 
Implementing Instructions for Airport Actions, and FAA Order 1050.1F, Environmental Impacts: 
Policies and Procedures. This overview does not constitute an Environmental Assessment (EA); 
instead, it is intended to help prepare for NEPA review that may be required by the FAA for future 
projects occurring at Naples Airport (APF). 

5.2 Air Quality  
The federal Clean Air Act, as amended, required the U.S. Environmental Protection Agency (EPA) 
to establish National Ambient Air Quality Standards (NAAQS) for principle air pollutants 
considered harmful to public health and the environment. Those areas where the NAAQS are not 
met are designated as “nonattainment.” Collier County is currently classified as “attainment” for 
all criteria air pollutants listed in the NAAQS1. Emission sources at APF, which are typical of 
airports, include aircraft engines, ground support equipment, auxiliary power units, motor vehicles, 
temporary use of construction equipment, and various stationary sources. Stationary sources at APF 
include, back-up electric power generators and fuel storage tanks. 

The existing and projected aircraft operations at APF, in conjunction with the County’s attainment 
status, indicates that continued development at the airport is not likely to substantially affect air 
                                                      
1 United States Environmental Protection Agency Green Book – Current Nonattainment Counties for All Criteria 

Pollutants (January 31, 2019), Data accessed on February 5, 2019 through their website: 
https://www3.epa.gov/airquality/greenbook/ancl.html  
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quality, exceed thresholds that require detailed air quality analyses, or require conformance with a 
State Implementation Plan. Future airport development projects that require NEPA review will 
consider the project’s effect on air quality.  

5.3 Biological Resources 

 Biotic Communities and Vegetation 
APF covers a land area of approximately 733 acres. The existing land use and cover types have 
been mapped for APF using the South Florida Water Management District (SFWMD) Florida Land 
Use, Cover and Forms Classifications Systems (FLUCCS) data for Collier County. The FLUCCS 
communities are listed in Table 5-1 below and are depicted on Figure 5-1.  

TABLE 5-1 
FLORIDA LAND USE, COVER AND FORMS CLASSIFICATIONS 

SYSTEM (FLUCCS) COMMUNITIES AT APF 

LAND USE CODE DESCRIPTION 

140 Commercial and Services 

411 Pine Flatwoods  

422 Brazilian Pepper 

437 Australian Pines 

530 Reservoirs (and Surface Waters) 

621 Mangrove Swamps 

617 Mixed Wetland Hardwoods 

624 Cabbage Palm 

641 Freshwater Marshes 

811 Airports  

SOURCE: South Florida Water Management District FLUCCS, 2019, ESA, 2019 

Potential impacts to biotic communities are regulated by a variety of agencies at the federal, state 
and local level depending upon the project type and resource affected. In Collier County, local 
agencies support development review but it is the federal and state regulatory agencies that have 
jurisdiction over the resource categories discussed in this section. These agencies and the 
coordination typically required are discussed in the following sections related to the specific 
resources they govern, and include federal and state wetland regulations, water quality protection, 
and federal and state regulations for protected species.  
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 Wildlife, Listed Species, and Essential Fish Habitat 

Wildlife Hazard Management 
A FAA compliant Wildlife Hazard Assessment (WHA) was completed and submitted to the FAA 
in 2013. Subsequently, it was determined that a Wildlife Hazard Management Plan (WHMP) was 
required at APF. The WHMP was developed (September 2015) and included recommendations 
that are currently in place at the airport. The WHMP is included in the airport’s Title 14 Code of 
Federal Regulations (CFR) Part 139 Airport Operating Certificate and identifies actions and 
permits required to manage wildlife at the airport, including protected species. APF maintains a 
Federal Depredation Permit from the U.S. Fish and Wildlife Service (USFWS) and a State-Issued 
Depredation Permit for Game and Non-Game Species from the Florida Fish and Wildlife 
Conservation Commission (FFWCC), as part of these controls. Future airport development will 
need to consider the current WHMP and its recommendations. 

Listed Species 
In addition to assessing impacts under NEPA, airport development projects are subject to other 
federal and state laws associated with wildlife and protected species. Most notable is the federal 
Endangered Species Act, which protects and recovers imperiled species and the habitats upon 
which they depend. The FAA and/or other federal agencies that may be involved with airport 
development projects at APF are required to determine if their action(s) would affect listed species. 
Depending upon the potentially impacted habitat or species affected, coordination with the USFWS 
and the FFWCC may be required. In cases where wetlands are also impacted, this coordination 
typically occurs in conjunction with the wetland permitting process. A discussion of the listed 
wildlife species with a likelihood of occurrence at the airport, and the coordination required for 
impacts to each, is included in this section. 

A review of publically available resources such as the Florida Natural Areas Inventory (FNAI) and 
previous environmental studies (including the WHA) has identified suitable habitat at APF for a 
number of federal and state listed wildlife species. Table 5-2 provides a list of the listed species 
for which suitable habitat exists, or there is a likelihood of occurrence on or near APF. 
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TABLE 5-2 
FEDERAL AND STATE LISTED WILDLIFE SPECIES IN THE VICINITY OF APF 

Common Name  Scientific  Name  USFWS Listing FFWCC Listing 

Fishes 

Mangrove Rivulus  Rivulus marmoratus SC  

Reptilles  

American Alligator  Alligator mississippiensis  SAT 
 

American Crocodile Crocodylus acutus T  

Eastern Indigo Snake  Drymarchon corais couperi  T 
 

Gopher Tortoise  Gopherus polyphemus  C T 

Birds 

Florida Scrub Jay Aphelocoma coerulescens T  

Florida Burrowing Owl  Athene cunicularia floridana  ST 

Crested Caracara  Caracara cheriway  T  

Piping Plover Charadrius melodus T  

Red-cockaded Woodpecker Dryobates borealis E  

Little Blue Heron Egretta caerulea  T 

Reddish Egret Egretta rufescens  T 

Tricolored Heron Egretta tricolor  T 

American Oystercatcher Haematopus palliates  T 

Bald Eagle Haliaeetus leucocephalus *  

Wood Stork  Mycteria Americana T  

White Crowned Pigeon Patagioenas leucocephala  T 

Roseate Spoonbill  Platalea ajaja   T 

Black Skimmer  Rynchops niger T  

Roseate Tern Sterna dougallii T  

Least Tern Sternula antillarum  T 

Mammals  

Florida Bonneted Bat Eumops floridanus E  

West Indian Manatee Trichechus manatus T  
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TABLE 5-2 
FEDERAL AND STATE LISTED WILDLIFE SPECIES IN THE VICINITY OF APF 

Common Name  Scientific  Name  USFWS Listing FFWCC Listing 

Sherman’s Fox Squirrel  Sciurus niger shermani   SSC 

This information is provided as a guide to project planning, and is not a substitute for site-specific surveys. Such surveys may be needed 
to assess species’ presence or absence, as well as the extent of project effects on listed species and/or designated critical habitat. 
 
USFWS = United States Fish and Wildlife Service  
FFWCC = Florida Fish and Wildlife Conservation Commission  
E = Endangered   
T = Threatened      
SC/SSC = Species of Special Concern 
C = Candidate for list at the Federal Level by USFWS  
T(S/A) = Threatened (Similarity of Appearance) to American crocodile - Crocodylus acutus 
* = Protected under the BGEPA (16 U.S.C. 668-668d), as amended, and the MBTA (16 U.S.C.703-712)  
 
NOTE: Candidate species receive no statutory protection under the Endangered Species Act (ESA). The FWS encourages cooperative 
conservation efforts for these species because they are, by definition, species that may warrant future protection under the ESA. 
 
SOURCE: USFWS, FFWCC, Florida Natural Areas Inventory (FNAI), and ESA, 2019.  

 

Specific species survey, monitoring and permitting guidelines are established by FFWCC and/or 
USFWS, and those activities would be required prior to or during the permitting process for airport 
development if there is a potential for impacts to any of these listed species. For species that have 
been documented at APF, or where proposed development is likely to affect one or more of these 
species or their habitat, more detail is provided in the following section.  

At this time, one active bald eagle (Haliaeetus leucocephalus – Federally protected) nest has been 
verified within the airport property limits. This nest is located in habitat identified as pine 
flatwoods, which is located south of Runway 5-23 (see Figure 5-2). The FFWCC approved 
revisions to the state’s bald eagle rule (68A-16.002, F.A.C.) in 2017, which eliminates the need for 
applicants to obtain both a state and federal permit for activities with the potential to take or disturb 
bald eagles or their nests. Under the new revisions, only a federal permit is required. The bald eagle 
was delisted under the U.S. Endangered Species Act or the Florida Endangered and Threatened 
Species rules; however, bald eagles remain protected by both the state eagle rule (68A-16.002, 
F.A.C.) and federally managed under the Bald and Golden Eagle Protection Act and the Migratory 
Bird Treaty Act. Under provisions set by USFWS, landowners are advised to consult with USFWS 
when proposing land use activities within 660 feet of an eagle nest. The USFWS guidance requires 
the applicant to maintain a buffer of at least 660 feet (200 meters) between the project activities 
and the nest, unless there are similar activities to the proposed action within that buffer. If a similar 
activity is closer than 660 feet, the distance buffer can be as close to the nest as the existing tolerated 
activity provided all clearing, external construction, and landscaping activities within 660 feet are 
conducted outside nesting season (October 1st through May 15th). If the buffer cannot be 
maintained, or the tree must be removed, a permit authorizing removal or relocation of an eagle 
nest would be required. These permits are suitable in certain instances, including where nest 
removal is necessary to alleviate a safety emergency or where the take or the mitigation for the take 
will provide a clear and substantial benefit to eagles. This is the case at APF where the history of 
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eagle/aircraft strikes has been well documented. Prior to nest removal, monitoring would be 
required to determine the activity at the nest (if applicable), and to support the permit application. 

Undeveloped upland portions of the airport property may provide suitable habitat for the state-
listed gopher tortoise (Gopherus polyphemus, Threatened), the Florida burrowing owl (Athene 
cunicularia floridana), and/or the federally-listed Eastern indigo snake (Drymarchon couperi, 
Threatened). Gopher tortoise burrows are found in most upland habitats and are protected from any 
type of soil disturbance, by a 25-foot buffer. Prior to construction of new facilities in upland 
portions of airport property that are undeveloped or in mowed or maintained areas that the gopher 
tortoise may inhabit, a gopher tortoise survey using the methodology established by the FFWCC 
will be required to determine their presence or absence. If gopher tortoises are present, then 
coordination with the FFWCC and a gopher tortoise relocation permit may be required. In addition, 
these upland areas may also support burrowing owl habitat. Appropriate FFWCC survey protocols 
and permit requirements regulated under 68A-27,007 F.A.C. may be required should incidental 
take permitting of the burrows be required. Take of burrowing owl burrows is defined as: collapsing 
a potentially occupied burrow or blocking the entrance of a potentially occupied burrow in a manner 
that prevents an owl from entering or exiting the burrow, disturbances within 10 feet of a potentially 
occupied burrow at any time of the year, disturbances within 33 feet of a potentially occupied 
burrow during the breeding season (February 15th through July 10th), or significant habitat 
modification (loss of greater than 50 percent of the total foraging habitat within a 1,970-foot radius 
circle around a potentially occupied burrow.  
 
Indigo snakes can occur within most of the existing, undeveloped habitats on-airport property. 
Current guidance requires that disturbance of more than 25 acres of undeveloped land triggers 
coordination with USFWS. The eastern indigo snake has been documented to occur in Collier 
County, and since it is a commensal species that often utilizes gopher tortoise burrows for shelter 
and nesting, proposed development areas that are surveyed and determined to contain gopher 
tortoise burrows may also contain eastern indigo snakes. Their presence would typically be 
determined during gopher tortoise relocation activities, and eastern indigo snake guidelines and 
conditions are typically included in a gopher tortoise relocation permit. If the indigo snake is 
documented within a proposed project area, USFWS and FFWCC coordination and permitting may 
be required.  
 
The federally listed (Threatened) wood stork (Mycteria americana) is a species that typically 
utilizes shallow waterbodies, including wetlands, coastal areas, ponds, ditches, creeks, and 
impounded water areas, for foraging opportunities. APF is located within a USFWS designated 
Wood Stork Core Foraging Area; therefore, given the extent of wetlands and man-made drainage 
features on-airport property, future development projects that impact appropriate wood stork 
foraging habitat may require USFWS coordination and possibly mitigation. This coordination is 
usually completed through the wetland permitting processes and, if required, wood stork habitat 
mitigation is typically accomplished in conjunction with state and federal permitting actions for 
impacting wetlands and waterbodies. 
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The crested caracara (Caracara cheriway – federally threatened) is considered a large falcon that 
nests throughout much of southern Florida. Breeding activity occurs from September through June, 
and nests area typically well concealed within the tops of cabbage palms (Sabal palmetto), although 
other canopy species such as live oaks (Quercus virginiana) and cypress (Taxodium distichum) 
have been utilized. Nests are protected by a 1,500 meter buffer zone; therefore, USFWS formal 
survey protocols should be implemented in order to determine if caracaras are nesting within any 
suitable on-site habitat. Impacts within 1,500 meters of a known nest could be considered a “take” 
action and USFWS will need to be consulted.  

Essential Fish Habitat 
The Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA - 16 U.S.C. 1801, 
et seq.) reflects the Secretary of Commerce and Fishery Management Council’s authority and 
responsibilities for the protection of essential fishery habitat. The Act specifies that each federal 
agency shall consult with the Secretary with respect to any action authorized, funded, or 
undertaken, or proposed to be authorized, funded, or undertaken, by such agency that may 
adversely affect any essential fish habitat (EFH) identified under this Act. EFH is defined by the 
Act as “…those waters and substrate necessary to fish for spawning, breeding, feeding, or growth 
to maturity.”  Waters include aquatic areas and their associated physical, chemical, and biological 
properties that are used by fishes and may include areas historically used by fishes. Substrate 
includes sediment, hard bottom, structures underlying the waters, and any associated biological 
communities. Necessary means the habitat required to support a sustainable fishery and the 
managed species contribution to a healthy ecosystem. Spawning, breeding, feeding, or growth to 
maturity covers all habitat types used by a species throughout its life cycle. Only species managed 
under a Federal Fishery Management Plan (FMP) are covered (50 CFR 600).  

The National Oceanic and Atmospheric Administration (NOAA) Fisheries, known as NOAA 
Fisheries or the National Marine Fisheries Service (NMFS), reviews potential impacts to marine 
listed species (such as smalltooth sawfish) and also coordinates for projects that may affect EFH. 
EFH assessments are conducted where projects have the potential to affect identified resources, 
which includes both in-water activities and activities that would affect coastal vegetation or 
substrate through direct impact or drainage. The Gordon River is considered EFH for a number of 
species covered under the NMFS Gulf of Mexico Fishery Management Council including red drum 
(Sciaenops ocellatus), and multiple species of shrimp, reef fish, coastal migratory pelagics, and 
others. An assessment of potential impacts to EFH resources would be required for any 
development or construction activities that ultimately discharge into Gordon River or Rock Creek. 
This assessment is typically conducted through the NEPA review or permitting for the proposed 
project.  

Critical Habitat 
Critical Habitat is designated by USFWS for most of the threatened species and endangered species 
listed under the Endangered Species Act. Critical habitat is a habitat area essential to the 
conservation of a listed species, though the area need not actually be occupied by the species at the 
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time it is designated. Both the Gordon River and Rock Creek are listed by USFWS as critical habitat 
for the West Indian manatee (see Figure 5-2).  

5.4 Department of Transportation Act: Section 4(f) 
and Other Environmentally Sensitive Public Lands 
Section 4(f) of the Department of Transportation Act of 1966 (re-codified and renumbered as 
Section 303(c) of 49 United States Code) states that the Secretary of Transportation will not 
approve any program or project that requires the use of publicly-owned land of a public park or 
recreation area; or wildlife and waterfowl refuge of national, state, or local significance; or land of 
an historic site of national, state, or local significance as determined by the officials having 
jurisdiction thereof, unless: 

1. There is no feasible and prudent alternative to use of such land and such program, and 

2. The program or project includes all possible planning to minimize harm to the park, recreation 
area, wildlife and waterfowl refuge, or historic site resulting from the use. 

There are several potential Section 4(f) resources located on or within the immediate vicinity (one 
mile) of APF property. There are also three conservation easements located within the airport 
property boundary. These easements include portions of the mangrove forested/cabbage palm 
wetlands located southwest of Runway 5-23, a small freshwater forested wetland system located 
along the western property boundary and a mangrove forested wetland system located at the 
northwestern limit of Runway 14-32 (see Figure 5-3). The potential Section 4(f) onsite resource is 
the Gordon River Greenway Trail. The trail, managed by the Southwest Florida Land Preservation 
Trust, allows access along the Gordon River from Golden Gate Parkway to south of the airport, 
along North Road.   

One (1) wildlife and waterfowl refuge is located within a mile of APF. This refuge includes the: 

 Conservancy of Southwest Florida, 1495 Smith Preserve Way, Naples Florida (806 meters 
from APF property boundary) 

If a proposed project is anticipated to result in impacts to a Section 4(f) resource, coordination with 
applicable agencies (U.S. Department of the Interior, USDA, or Housing and Urban Development), 
in addition to any state/local officials with jurisdiction over and Section 4(f) property that may be 
potentially impacted by a proposed airport action, would typically be conducted as part of the 
NEPA process. 
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ON-AIRPORT EASEMENTS

Source:
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5.5 Hazardous Materials and Waste Management 

 Hazardous Materials 
Federal, state, and local laws regulate hazardous materials use, storage, transport, or disposal. Major 
laws and issue areas include: 

 Resource Conservation and Recovery Act (RCRA) - hazardous waste management. 

 Hazardous and Solid Waste Amendments Act - hazardous waste management. 

 Comprehensive Environmental Response, Compensation, and Liability Act - cleanup of 
contamination. 

 Superfund Amendments and Reauthorization Act (SARA) - cleanup of contamination. 

 Emergency Planning and Community Right-to-Know (SARA Title 111) - business 
inventories and emergency response planning.  

According to the Florida Department of Environmental Protection (FDEP) Contamination Locator 
Map (CLM), there are no petroleum cleanup sites located on-airport property. However, two (2) 
active petroleum sites are identified just beyond the airport property limits. The first active 
petroleum cleanup site is associated with the Seminole Petroleum Plant (Horseshoe Drive), located 
north of the northeast APF property corner (see Figure 5-4). This site is contaminated due to 
discharges of petroleum and petroleum products from above ground and/or underground storage 
systems. The original release of petroleum from this site was recorded on July 9, 1988 and later 
assessed in 1992. A Remedial Action Plan was created in 1993 for soil and groundwater monitoring 
(latest reported monitoring event occurred on August 2018 for soil sampling and February 2019 for 
groundwater sampling).  
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RCRA AND PETROLEUM CLEANUP SITES
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The second petroleum cleanup site is located south of APF’s southeastern property boundary. This 
site is an abandoned Circle K that has two cleanup site listings. The first listing is under Number 
7369, which is now closed; however, the second (Number 2707627) is still listed as an active 
cleanup site. Documentation indicates that petroleum odor was first discovered in monitoring wells 
in 1989, with additional fuel discharged into the soil in 2015. Monitoring reports since 2015 have 
indicated that the site was out of compliance until 2018, when a tank was repaired and subsequent 
testing since has passed. An understanding of these nearby cleanup sites is important should 
contaminated soils that could be traced to plumes from either site were to be identified during 
development at APF.  

The RCRA on-line database lists facilities that store, generate, transport, treat, and dispose of 
hazardous wastes (typically waste oils, paint solvents, and other hazardous materials). It should be 
noted that sites included in this database do not necessarily involve contamination. A total of four 
(4) RCRA sites are located on-airport property and 18 RCRA sites adjacent to the airport property 
boundary. These RCRA sites are summarized in Table 5-3 and also shown on Figure 5-4.  

National Priority List (NPL) sites, also referred to as “Superfund” sites, are considered by EPA to 
have the most significant public health and environmental risks to neighboring areas. A review of 
EPA on-line databases did not reveal any NPL sites or facilities on or in the vicinity of APF. 

TABLE 5-3 
RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) SITES 

HANDLER ID NAME GENERATOR TYPE 
COMPLIANCE/ 
ENFORCEMENT 

ISSUES1 

RCRA Sites On APF Property 

FLD984189001  Collier Mosquito Control District Conditionally Exempt Small 
Quality Generator  None 

FLD982126443 Naples Airport Authority NA2 None 

FLR000177105 Naples Jet Center Conditionally Exempt Small 
Quality Generator  None 

FLR000010991 Naples Recycling Drop-off 
Center NA2 None 

RCRA Sites Off/ Adjacent To APF Property 

FLD982093551 PBA Small Quantity Generator None 
FLD982149080 Cable USA, Inc. Small Quantity Generator None 
FLR000110049 Spectrum Contracting, Inc. NA2 None 

FLR000109629 Kraft Construction Company Conditionally Exempt Small 
Quality Generator  None 

FLD984217646 Arthrax Manufacturing NA2 None 
FLR000149518 Inovo, Inc. NA2 None 

FLTMP9203584  Primetec, Inc. Conditionally Exempt Small 
Quality Generator  None 

FLD101988012  Airflyte Electronics Company Small Quantity Generator None 
FLD982168841 Collier Mosquito Control District NA2 None 
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TABLE 5-3 
RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) SITES 

HANDLER ID NAME GENERATOR TYPE 
COMPLIANCE/ 
ENFORCEMENT 

ISSUES1 

FLR000166843  Naples Boat Mart Special 
Services LLC 

Conditionally Exempt Small 
Quality Generator  None 

FLR000115279  Germain Acura of Naples Conditionally Exempt Small 
Quality Generator  None 

FLR000115378 Saturn of Naples NA2 None 

FLR000099853  Precision Collision of Naples Conditionally Exempt Small 
Quality Generator  

1 Quarter with Non-
Compliance (2017).  

FLR000124768  Auto Europa Inc. Conditionally Exempt Small 
Quality Generator  None 

FLD984209643 Collier Chrysler Plymouth Inc.  NA2 None 

FLD984200352 Euro Tech Motors Conditionally Exempt Small 
Quality Generator  None 

FLD984211474 Samer Petroleum Inc. NA2 None 
FLD984206276  Mercedes Benz of Naples NA2 None 

1. Compliance and enforcement information available in the EPA ECHO report only available for previous 5-year period. 
2. Generator type unavailable from EPA at time of search (March 2019).  

 
SOURCE:   EPA, 2019.  

 

 Waste Management 
The FAA Modernization and Reform Act of 2012 included a new requirement for airport master 
plans to address recycling by: 

 Assessing the feasibility of solid waste recycling at the airport; 

 Minimizing the generation of waste at the airport; 

 Identifying operations and maintenance requirements; 

 Reviewing waste management contracts; and 

 Identifying the potential for cost savings or generation of revenue. 

The APF Recycling, Reuse, and Waste Reduction Plan (RRWRP) includes a review of the airport’s 
waste management and recycling throughout the General Aviation Terminal, Commercial Airline 
Terminal, Annex Office Building, and airfield, as well as a review of tenant practices. The RRWRP 
prepared as part of this master plan is included in Appendix G. 
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5.6 Historical, Archaeological, and Cultural 
Resources 
Several laws and regulations require that possible effects on historic, archaeological, and cultural 
resources be considered during the planning and execution of federally-funded projects. The 
primary laws that pertain to the treatment of historic, architectural, archaeological, and cultural 
resources during environmental analyses are the National Historic Preservation Act (NHPA), the 
Archaeological Resources Protection Act, and the Native Graves Protection and Repatriation Act. 
Historic, architectural, archaeological, and cultural resources may include archaeological sites, 
buildings, structures, objects, districts, works of art, architecture, and natural features that were 
important in past human events. They may consist of physical remains, but also may include areas 
where significant human events occurred, even though evidence of the events no longer exists.  

As mentioned previously, several documents and on-line databases were reviewed to determine the 
extent of cultural resources that have been identified at or within one-half mile of APF property 
limits. Prior cultural studies at APF, including the July 2014 CRAS and a site search of the Florida 
Master Site File (March 14, 2019), indicated several historic resources located on APF and within 
one-half mile of APF property limits. Because of the sensitive nature of historic resource sites, the 
SHPO provided the following cautionary “because vandalism and looting are common at Florida 
sites, we ask that you limit the distribution of location information on archaeological sites.” As 
such, the location of the sites is described generally, but no specific location information is included 
in this section. These resources include: 

 Florida Sites CR00805 - Rock Creek Burial Mound and CR00062 - Naples 3 Site are 
located outside APF property limits, southeast of the airport’s southern property boundary. 
These sites are described as sand mounds, where human remains may be encountered.  

 Florida Site CR00063 – Naples 4 Site is located within the southern half of the APF 
property boundary. This site is historically described as a camp site; however, no additional 
or sufficient information is available.  

 Florida Site CR00978 – Airport Interface Site is located within the northern half of the 
APF property boundary and is identified as a prehistoric midden and camp site. The 
original CRAS report for this location (Snapp 1996) noted that the site contained both 
worked and unmodified lithic material, ceramics, and marine shell. This location is listed 
by the State Historic Preservation Office (SHPO) as Non Eligible.  

In addition to the above listed archaeological sites, five (5) resource groups and three (3) historic 
structures were also identified at APF or within one-half mile of the airport property limit. The 
resource group site listings include: 

 CR01095 – Naples Airport (due to its extensive use during World War II). Listed by SHPO 
as a Non Eligible Site. 

 CR01096 – Runway 5-23, located at APF. Listed by SHPO as a Non Eligible Site. 

 CR01373 – linear structure (upland cut ditch structure), located within APF’s Airport 
Operations Area (AOA). Listed by SHPO as a Non Eligible Site.  
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 CR00927 – US-41 (liner resource) located off-airport property. Listed by SHPO as an 
Eligible Site.  

 CR00928 – Tamiami Canal (linear resource) located off-airport property. Listed by SHPO 
as an Eligible Site.  

All three (3) identified historic structures are located outside APF property limits; however, they 
are within the half mile review area. These structures include: 

 CR00147 – Seaboard Coast Line Railroad Depot Site – 1051 Fifth Avenue South, Naples 
– Listed as 1926 Mediterranean Revival – SHPO listed on September 10, 1974. 

 CR00764 – Renfroe Landscape Co Barn Site – 700 Goodlette-Frank Road, Naples –c1920 
Frame Vernacular – Listed by SHPO as an Eligible Site. 

 CR00765 – 2510 North Road Site – c1940 Frame Vernacular – Listed by SHPO as an Non 
Eligible Site. 

Due to the number of historic resources located within the general vicinity of APF, SHPO identified 
that “this search area may contain unrecorded archaeological sites, historical structures, or other 
resources even if previously surveyed for cultural resources.” For that reason, it is recommended 
that additional cultural surveys be performed, prior to future permitting and construction activities.  

5.7 Energy Supply and Natural Resources 
Florida Power and Light (FPL) is the electric power supplier to APF and has a network capable of 
serving existing and prospective tenants at the airport. Most proposed airport improvements 
projects would require lighting; power for specialized equipment, tools, and processes; office 
equipment; and air conditioning. Local power utility requirements would primarily include electric 
service. The City of Naples provides water and sewer services to the airport. Both power and water 
utilities in the area are anticipated to have capacity to serve APF for the planning horizon of this 
study. Overall, there is sufficient capacity to accommodate the projects envisioned. Additionally, 
no substantial energy-related impacts or issues regarding the ability to supply energy to APF were 
noted during any recent development projects. 

5.8 Noise and Compatible Land Use 
In order to assess the potential noise impacts that would result from the projected aircraft activity 
levels, noise contours were developed using the FAA’s Aviation Environmental Design Tool 
(AEDT) for the base year (2017) and future conditions (2023). The base year noise contours 
provided on Figure 5-5 reflect the existing airfield configuration with the actual aircraft operational 
fleet mix that occurred in 2017. The contours developed for the short-term planning horizon 
(Figure 5-6) were based on the 2023 annual aircraft activity levels and expected operational fleet 
mix from the approved aviation activity forecasts. For the future scenario, the contours were 
developed based on both runways having the same end points, displaced thresholds, and useable 
lengths as in 2017. 
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As shown on the figures, the day-night average sound level (DNL) 75 and 70 contours remain on-
airport property for the base year and future year scenario. For both the base and future years, the 
DNL 65 contour extends beyond the airport property boundary to the northeast. In this area, the 
DNL 65 contours encompass predominantly commercial and industrial uses as well as some roads, 
their associated right-of-ways, and ditch/drainage systems. For both the base and future scenarios, 
the DNL 60 contours extend beyond the airport property to the northeast, southeast, and southwest. 
To the northeast, the 60 DNL contours also encompass predominantly commercial and industrial 
uses while to the southeast and southwest they include a mix of both commercial and residential 
uses. 

Both Figures 5-5 and 5-6 include tables which identify the land use type and amount of area within 
those portions of the DNL 65 and DNL 60 contours which extend beyond the airport property 
boundary. Based on the FAA criteria, the off-airport land uses that lie within the DNL 65 contours 
are considered compatible. While the FAA uses the DNL 65 contour as the threshold of significance 
for compatibility with residential and noise sensitive uses, the City of Naples and Collier County 
have adopted the DNL 60 noise contour for the purposes of land use controls. As a result, there are 
residential areas located both southeast and southwest of the airport that are considered non-
compatible with aircraft noise. It should be noted that independent of this master plan process, the 
Naples Airport Authority is preparing to update its 14 CFR Part 150 noise study. 
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FIGURE 5-5

2017 DAY-NIGHT AVERAGE SOUND LEVEL (DNL) CONTOURS

Source:

Naples Airport Master Plan
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FIGURE 5-6

2023 DAY-NIGHT AVERAGE SOUND LEVEL (DNL) CONTOURS

Source:

Naples Airport Master Plan
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5.9 Water Resources 
Prior environmental studies, permit actions, reports, GIS data, and other available information was 
reviewed to determine the extent of wetlands and other water resources on-airport property. The 
most recent FLUCCS data was utilized to approximate the limits of wetlands and other surface 
waters where no previously delineated wetland mapping data was available. In Florida, the U.S. 
Army Corps of Engineers (USACE), FDEP, and the State of Florida’s Water Management Districts 
have jurisdiction over and regulate activities that impact wetlands, surface waters, and/or 
stormwater management systems through the Environmental Resource Permit (ERP) Program. For 
wetland impacts that occur at APF, the SFWMD and USACE maintain jurisdiction over these 
resources. 

 Wetlands 
In addition to review through the NEPA process, the wetlands at APF are subject to two levels of 
regulatory jurisdiction: state (SFWMD) and federal (USACE). Even though the agencies have 
similar missions, the criteria for delineation, permitting, and mitigation of wetlands varies. The 
majority of wetland areas on the airport have been field reviewed or delineated and the mapping in 
this document represents the best combination of wetland delineations, aerial photo interpretation, 
and field reconnaissance. However, since jurisdictional limits of wetlands change over time, project 
specific wetland delineation/jurisdictional determination and coordination with SFWMD and the 
USACE would be required for new development projects that have the potential to impact wetland 
and surface water areas.  

If permits are required, the process is completed through independent coordination with each of the 
agencies for which jurisdictional impacts occur. The USACE jurisdiction is enacted by Section 
404(b)(1) of the Clean Water Act of 1972, as amended (CWA). While the USACE permitting 
process is typically completed concurrently with state permitting, the two processes are separate. 
The state ERP process combines the environmental regulatory review with the water quality and 
water quantity (stormwater) review. Where impacts are deemed significant, wetland mitigation may 
be required and would be determined on a case by case basis. During the permitting process the 
permittee must first show that steps have been taken to avoid/minimize impacts to wetlands and 
other aquatic resources and then if impacts still occur, that suitable compensatory mitigation will 
be provided. 

As depicted in Figure 5-7, the airport property contains some wetland and surface water areas. The 
property contains both freshwater and estuarine/marine wetland systems and a variety of habitats 
ranging from mangrove swamps (associated with Gordon River and Rock Creek), mixed wetland 
hardwoods, hydric cabbage palm areas, and freshwater marshes. The airport is located within the 
West Collier Watershed/Drainage Basin and should potential impacts occur, three mitigation banks 
exist for this area. These banks include the Big Cypress, Panther Island, and Corkscrew Regional 
Mitigation Banks which provides freshwater wetland credits.  
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AIRPORT WETLAND AREAS AND OTHER SURFACE WATERS

Source:

Naples Airport Master Plan
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 Other Surface Waters 
APF maintains a network of upland cut ditches and stormwater ponds associated with the airport’s 
drainage system, some of which maintain connections to other surface waters and waterbodies. 
Both the Gordon River, located directly west of airport property and Rock Creek, which borders 
APF to the south, are listed as impaired by the EPA. According to November 2018 FDEP reports, 
Gordon River is listed as impaired for dissolved oxygen (percent saturation), fecal coliform, and 
nutrients (chlorophyll and total nitrogen). Rock Creek is listed as impaired by fecal coliform. Both 
the Gordon River and Rock Creek flows converge along the southwestern section of APF property, 
to become Naples Bay. Naples Bay is also listed as impaired by fecal coliform and nutrients 
(chlorophyll).  

APF has been a leader in airport stormwater engineering with efforts ranging from elimination of 
open water ditches (Runway 5-23 Drainage Improvement project) to partnering with FDOT in their 
longstanding initiative to standardize the manner that airports address stormwater. FDOT’s 
Statewide Airport Stormwater Management Program included a multi-year study of airport 
stormwater quality, quantity, and compatible Best Management Practices with the objective to 
improve airport safety by reducing wildlife attractants, while still meeting all state and federal water 
quality and quantity management requirements. During its CY2012 session, the Florida Legislature 
directed FDEP to commence rulemaking to streamline the ERP process. That led to adoption of a 
general permit for airport airside development (Section 62-330.449) which provides for the 
overland flow treatment of stormwater, thus reducing the need for ponds for airfields. As a part of 
this program, the construction and testing of a full-scale FAA Pond was implemented at APF. There 
is a provision for insertion of future data and design criteria for a "FAA pond” if the APF pilot 
project confirms predicted behavior. This project involves three major elements: 

 Monitoring of wildlife activity and the chemical analysis of the water and sediment 
associated with a series of stormwater ponds at APF. 

 Reconstructing existing stormwater ponds consistent with FAA guidance and to 
incorporate features expected to improve water quality within a smaller pond footprint than 
currently exists. 

 Post monitoring of wildlife activity and chemical analysis of water and sediment in the 
reconstructed ponds to document system performance. 

The data from this effort will be used to support the FDOT Airport Stormwater Initiative and the 
associated manuals and state rule addressing airport stormwater. 

The airport operates under a variety of stormwater management permits and implements pollution 
prevention plans and best management practices in accordance with those permits. Permitting is 
required for all proposed projects at APF that would impact surface water conveyance or storage. 
In addition, the EPA has delegated the National Pollutant Discharge Elimination System (NPDES) 
program to the State of Florida, and the Florida DEP administers this water quality protection 
program for the State. An NPDES notice or permit is required for projects at APF that disturb more 
than half an acre, and BMPs would be implemented to assure no adverse effects to water quality 
occur. 



Environmental Overview 
 

Naples Airport Master Plan 5-24 D201700065 
Consolidated Working Draft February 29, 2020 

 Floodplains 
Executive Order 11988, Floodplain Management, directs federal agencies “to take actions to reduce 
the risk of flood loss, minimize the impact of floods on human safety, health, and welfare, and 
restore and preserve the natural and beneficial values served by the flood plains.” Department of 
Transportation Order 5650.2, Floodplain Management and Protection, and FAA Orders 5050.4B 
and 1050.1F contain policies and procedures for implementing the Executive Order and evaluating 
potential floodplain impacts. Agencies are required to make a finding that there is no practicable 
alternative before taking action that would encroach on a floodplain based on a 100-year flood (7 
CFR 650.25). 

The Federal Emergency Management Agency (FEMA) identifies flood hazard areas that are 
depicted on Flood Insurance Rate Maps (FIRMs). A floodplain is defined as the lowlands and 
relatively flat areas adjoining inland and coastal waters including flood prone areas of offshore 
islands that are, at a minimum, prone to the 100-year flood. The 100-year floodplain is considered 
the base floodplain. The current FEMA Flood Insurance Rate Maps (FIRM) for Collier County 
were issued May 16, 2012. The areas or zones found within the airport’s property boundary are 
depicted on Figure 5-8. 
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For most of the airport property, the areas identified as AE are Special Flood Hazard Areas (SFHA) 
with a one percent probability of flooding every year (also known as the 100-year floodplain). 
Federal floodplain management regulations and mandatory flood insurance purchase requirements 
apply in these zones and each are assigned a base flood elevation. The airport also has areas of 
minimal hazard, which are zones that could be flooded by severe, concentrated rainfall coupled 
with inadequate local drainage systems. Local stormwater drainage systems are not normally 
considered in a community’s flood insurance study. The failure of a local drainage system can 
create areas of high flood risk within these zones. As indicated in Figure 5-8, the areas that are 
shaded in orange and green represents Zone X areas. Areas that are shaded in green represent Zone 
X areas that have a minimal probability of a flood hazard (above the 500-year flood event), while 
the areas shaded in orange represent Zone X areas that have a moderate risk of hazard as they are 
between the 100 and 500-year flood event. 

5.10 Construction Impacts 
Construction impacts are generally short-term in nature and would vary depending on which 
projects are implemented. The construction required for any improvement or proposed 
developments could have the potential to impact air quality, surface transportation, water quality, 
and noise through the use of heavy equipment and vehicle trips generated from construction 
workers traveling to and from the project sites. For water quality, each project will have to adhere 
to the applicable Stormwater Pollution Prevention Plan maintained by APF. Projects would also 
require notification or permitting through FDEP in compliance with the NPDES program. In 
Florida, this program is delegated to the state and does not require additional authorization through 
EPA. This process includes development of, and adherence to, Best Management Practices (BMPs) 
for preventing or reducing the release of pollutants from a construction site. For projects where 
construction could take place in proximity to residential areas; this construction would be subject 
to local noise ordinances. Major roadways border and are within close proximity to APF; therefore, 
it is likely that construction traffic would avoid residential areas. Construction impacts would be 
evaluated as part of any NEPA analysis required, prior to constructing any of the proposed 
development projects. 

5.11 Types of Environmental Reviews 

 Federal Reviews 
This chapter provides a desktop review of publically available and known environmental resources 
that should be considered during the identification and evaluation of development alternatives in 
this study. The environmental resources discussed in this chapter include many of the categories 
delineated in FAA Order 5050.4B, FAA Order 1050.1F, and the President’s Council on 
Environmental Quality (CEQ) Regulations Title 40 CFR, CEQ Regulations for Implementing the 
Procedural Provisions of NEPA; however, this overview is not intended to meet the NEPA 
requirements for any proposed project. This environmental overview does not constitute NEPA or 
regulatory level resource review; instead, it provides a compilation of readily available data to help 
screen alternatives and provide an environmental basis to identify where additional investigation 
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or studies may be required. The FAA is responsible for ensuring compliance with NEPA with 
respect to actions at federally-obligated airports.  

The processing of Airport Improvement Program grant applications and Airport Layout Plan 
approvals are two types of federal actions commonly undertaken by the FAA in support of airport 
development projects which require environmental review under NEPA. While NEPA requires 
varying levels of interagency coordination, development of environmental documents under NEPA 
does not exempt airport development projects from compliance with other federal environmental 
laws (e.g., Endangered Species Act) or state and local environmental regulations. 

For those projects that involve a federal action and therefore trigger environmental review under 
NEPA, the three types of documentation that are be used are summarized in Table 5-4. Categorical 
Exclusions (CatEx) and Environmental Assessments (EA) are usually prepared by the Airport 
Sponsor and, if the documentation meets FAA requirements, they are accepted by the FAA and 
become federal documents. Environmental Impact Statements (EIS) are prepared by the FAA. 
Every future development project recommended as part of this master plan is subject to the 
appropriate level of environmental review at such time that a specific project is considered ready 
for implementation. 

TABLE 5-4 
TYPES OF FAA NEPA REVIEW DOCUMENTATION 

Categorical 
Exclusion 

The FAA has identified certain actions that may be categorically excluded from a more detailed 
environmental review. However, extraordinary circumstances, such as wetland impacts, may 
preclude Categorical Exclusion (CATEX). A CATEX requires a review of impacts and completion of 
forms provided by the FAA. In some cases, documentation and agency coordination may be 
necessary to address extraordinary circumstances (see FAA ARP SOP No. 5.00). CATEXs that may 
apply to future airport development projects at APF are summarized below (emphasis added). See 
FAA Orders 1050.1F and 5050.4B for a more detailed description of these and other categorically 
excluded actions that may apply to development projects at APF. 

1. Access and service road construction that does not reduce the level of service on local traffic 
systems below acceptable levels.  

2. Construction, repair, reconstruction, resurfacing, extending, strengthening, or widening of a 
taxiway, apron, loading ramp, or runway safety area; or the reconstruction, resurfacing, 
extension, strengthening, or widening of an existing runway – provided the action would not result 
in significant erosion or sedimentation and will not result in a significant noise increase over noise 
sensitive areas or result in significant impacts on air quality.  

3. Construction or limited expansion of accessory on-site structures, including storage buildings, 
garages, hangars, T-hangars, small parking areas, signs, fences, and other essentially similar 
minor development items. 

4. Construction or expansion of facilities – such as terminal passenger handling and parking 
facilities or cargo buildings, or facilities for non-aeronautical uses that do not substantially expand 
those facilities.  

5. Demolition and removal of FAA or non-FAA on-airport buildings and structures, provided no 
hazardous substances or contaminated equipment are present on the site of the existing facility. 
Does not apply to historic structures.  

6. Placing fill into previously excavated land with material compatible with the natural features of the 
site, provided the land is not delineated as a wetland; or minor dredging or filling of wetlands or 
navigable waters for any categorically excluded action, provided the fill is of material compatible 
with the natural features of the site and the dredging and filling qualifies for an U.S. Army Corps 
of Engineers nationwide or a regional general permit.  

7. Grading of land, removal of obstructions to air navigation, or erosion control measures, provided 
those activities occur on and only affect airport property. 
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8. Topping or trimming trees to meet 14 CFR Part 77 standards for removing obstructions which 
can adversely affect navigable airspace. 

Environmental 
Assessment 

An Environmental Assessment (EA) is prepared for proposed actions with expected minor or 
uncertain environmental impact potential. An EA requires analysis and documentation similar to that 
of an EIS, but with somewhat less detail and coordination. The FAA will review the EA and decide to 
either issue a Finding of No Significant Impact (FONSI) or prepare an Environmental Impact 
Statement (EIS). Future airport development projects and actions at APF that may require an EA are 
summarized below (emphasis added). See FAA Orders 1050.1F and 5050.4B for more information. 

1. Runway extensions due to possible wetland impacts, potential off-airport impacts related to 
aircraft noise, and potential impacts to affect listed species habitat. 

2. Taxiway construction due to possible wetland impacts and potential to affect listed species 
habitat. 

3. Aircraft parking apron; hangar and structures; and/or access road projects that may not qualify for 
a CATEX due to extraordinary circumstances (e.g., wetland impacts may not qualify for a 
nationwide or regional general permit). 

4. Approval of operations specifications or amendments that may significantly change the character 
of the operational environment of an airport. 

5. New air traffic control procedures (e.g., instrument approach procedures, departure procedures, 
en route procedures) and modifications to currently approved procedures that routinely route 
aircraft over noise sensitive areas at less than 3,000 feet above ground level. 

Environmental 
Impact 
Statement 

An EIS is prepared for major federal actions, which are expected or known to significantly affecting 
the quality of the human environment. At this time, no future airport development projects at APF are 
expected to require the preparation of an EIS. 

Compiled by ESA, 2019. 

 

 State Reviews 
In addition to compliance with NEPA, all recommended airport development must be consistent 
with other federal regulatory guidance, Florida Statutes, growth management, and concurrency 
requirements, as well as regional and state transportation plans. For projects that require NEPA 
compliance, state environmental reviews typically initiate with the Florida State Clearinghouse 
which is administered by the FDEP. A primary function of the  Florida State Clearinghouse is to 
serve as the state’s single point of contact for the receipt of federal activities that require interagency 
review, which includes activities subject to consistency review under the Florida Coastal 
Management Program. Upon completion of their review, the Clearinghouse will typically issue a 
letter summarizing any potential concerns or inconsistencies regarding the proposed activity. The 
clearance letter will also include information on obtaining necessary state permits and will inform 
the applicant if there is a need to submit additional information to a specific state agency for review. 
In cases where NEPA compliance is not required, direct coordination with the relevant federal and 
state regulatory agencies may still be required. Information related to the specific agencies and 
coordination and/or permits required, is discussed in the individual resources categories in this 
chapter. 
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CHAPTER 6 
Alternatives for Airport Development 

 Introduction 
This chapter evaluates potential improvements required to meet the facility needs identified for the 
Naples Airport (APF) over the 20-year planning period. The identification and evaluation of 
development concepts and subsequent recommended alternatives were facilitated through meetings 
and discussions with airport tenants, customers, stakeholders, airport management, local 
government, and the public. As part of the study’s public outreach, a number of open houses (see 
Appendix I) provided stakeholders, members of the community, and local government 
representatives the opportunity to review the conceptual development alternatives, ask questions, 
and provide comments.  

While a number of projects to maintain and improve the airport will be required over the course of 
the 20-year planning period, only the most significant are presented in this chapter. These 
improvements, many of which have the potential to impact existing facilities, the environment, or 
surrounding community, are categorized as follows: 

 Runway System 

 Taxiway System 

 Aviation Related Development 

 Support and Service Facilities 

 Non-Aeronautical Development 

This alternatives analysis evaluates the viability of meeting the identified needs given the 
limitations of the airfield and the four quadrants for future improvements. As such, the evaluations 
primarily include factors related to the operational effects, compatibility, flexibility, potential 
environmental impacts, and constructability. While there are inherent difficulties in expressing 
certain factors in comparable terms, at a minimum, each development option must meet the 
applicable Federal Aviation Administration (FAA) and Florida Department of Transportation 
(FDOT) standards for safety. 

 Airfield Constraints Analysis 
An analysis of the operational, physical, and environmental constraints of the airfield was 
conducted prior to defining airport alternatives. This effort ensured that factors impacting project 
feasibility, the community, the environment, and the long-term viability of the airport were 
considered during the development of alternatives. Among the constraints considered, airfield 
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design standards, surfaces, and setbacks for the safety of operations are critical to the ability of the 
airport to meet its intended purpose and have significant bearing on an alternative’s feasibility. 
Figure 6-1 reflects the most critical of these, as well as other features which may affect the 
practicality of development options, including wetland boundaries, flood zones, easements, and 
leases. 

6.2.1 Airspace Surfaces 
Title 14 Code of Federal Regulations (CFR) Part 77, Safe, Efficient Use, and Preservation of the 
Navigable Airspace defines airspace surfaces for the purpose of identifying obstructions at or in 
the vicinity of an airport. Some obstructions may be considered a hazard to air navigation. Figure 
6-1 depicts the existing Primary Surfaces associated with APF’s two paved runways (the Primary 
Surface associated with the NE-SW turf runway lies within the Primary Surface for Runway 5-23). 
The rectangular Primary Surfaces follow the same elevation as that along the nearest point of the 
adjacent runway centerline. Because the Primary Surfaces at APF are basically at ground level, 
only those objects essential to air navigation or the movement of aircraft should be located within 
the Primary Surfaces. The Primary Surfaces also encompass the Runway Safety Areas (RSA) 
associated with each runway. The extent and size of a Primary Surface would change if the runway 
endpoints or types of instrument approach procedures are different in the future.  

Fixed and moveable objects are also considered obstructions if they penetrate any of the Approach 
or Transitional Surfaces that extend upward and outward from each Primary Surface. For purposes 
of clarity, these surfaces are not shown as they vary in height depending on their proximity to the 
Primary Surface. Instead, a Building Restriction Line (BRL) is shown which delineates where 
structures approximately 25 feet in height could be located and not penetrate the 14 CFR Part 77 
surfaces. The BRL typically follows the Transitional Surface with the same limiting elevation, 
when there are no other more restrictive surfaces or setbacks. While it is possible to plan and 
construct facilities inside the 25 foot BRL (such as shorter T-hangar, maintenance facility, or 
airfield lighting vault type structures), this line defines areas that are not suitable for taller structures 
or parking aprons for aircraft with tail heights greater than 25 feet. 

6.2.2 ATCT Line-of-Sight 
The existing APF airport traffic control tower (ATCT) line-of-sight must be considered so that the 
controllers have an unobstructed view of all aircraft movement areas. The line-of-sight lines 
depicted on Figure 6-1 are the most critical based on the existing airfield configuration. The 
evaluation of conceptual development alternatives will consider how the line-of-sight limits may 
shift in response to potential airfield changes or if line-of-sight would be obstructed by proposed 
development. Effects on ATCT line-of-sight were based on the established eye height for the 
ATCT, which is 80 feet above mean sea level (AMSL). It should be noted that based on the initial 
siting analysis conducted as part of the ATCT technical report included as Appendix F, two sites 
for a potential new ATCT will be preserved as a part of the long-term development options included 
in this chapter. The ATCT technical report also determined the height of a new ATCT in the same 
location as the current facility, in order to eliminate the current line-of-sight issue with Taxiway C 
at the approach end of Runway 32. 
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6.2.3 Runway Protection Zones 
Existing Runway Protection Zones (RPZ) at APF are shown on Figure 6-1 while the current FAA 
guidance on land use compatibility within their limits is addressed in a subsequent section. For the 
purpose of identifying constraints, any new development within an existing or future RPZ is not 
considered compatible with airport operations. As with the 14 CFR Part 77 surfaces, the location 
and dimensions of a RPZ could change if the runway endpoints or types of instrument approach 
procedures change. 

6.2.4 VHF Omnidirectional Range 
There are some significant development setbacks associated with the terminal VHF omnidirectional 
range (TVOR) navigational aid located in the West Quad. These primarily include a 1,000 foot 
radius BRL, where no permanent structures 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 
require 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 current 
TVOR BRL setback impacts 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. The current 1,000 foot radius BRL is 
depicted on Figure 6-1. 

As documented in the facility requirements chapter, the most recent plan with the FAA Air Traffic 
Organization (ATO) is to begin decommissioning the APF TVOR in their 2021 fiscal year. In the 
spring of 2019, the FAA ATO also indicated that it was their intent to leave the physical TVOR 
facility at APF intact in order to continue to operate and maintain the Distance Measuring 
Equipment (DME). Once the TVOR facility is decommissioned and only the DME equipment 
remains operational, the critical area around the facility will be reduced to the line-of-sight required 
for the DME signal to aircraft in the air. If necessary from a development standpoint, the DME 
equipment could ultimately be relocated to another location on the airfield or even on the corner of 
a facility such as a tall hangar. 

6.2.5 Wetlands and Floodplains Zones 
The wetland areas and floodplains depicted on Figure 6-1 were included as environmental 
constraints because these resources are protected. As documented in the environmental overview 
chapter, modifications to wetland areas may require federal and state permits. In general, the 
permitting process requires the applicant to demonstrate avoidance and minimization of impact. 
Mitigation is then required to offset any unavoidable impacts. 

The environmental overview chapter also documented that potential impacts to any established 
100-year floodplain will require a review for permitting. Likewise, floodplain impacts also need to 
be in compliance with the local flood protection ordinances. The current Federal Emergency 
Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) for the airport became effective 
in 2012. For APF, the areas identified as AE are Special Flood Hazard Areas (SFHA) and have a 
one percent probability of flooding every year (also known as the 100-year floodplain). Federal 
floodplain management regulations and mandatory flood insurance purchase requirements apply in 
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these zones and each are assigned a base flood elevation (BFE). This is the computed elevation to 
which floodwater is anticipated to rise during a base flood. The BFE is the regulatory requirement 
for the elevation or floodproofing of structures. 

As shown in Figure 6-1, a majority of the airport’s property surrounding and including the airfield, 
is located within the 100-year floodplain. This results in limited opportunities to develop, modify, 
or even relocate facilities without significant attention to floodplains and stormwater management. 

The airport also has areas of minimal hazard, which are zones that could be flooded by severe, 
concentrated rainfall coupled with inadequate local drainage systems. The airport has completed 
significant drainage system improvements along Runway 14-32 and has similar improvements 
underway for Runway 5-23. While local stormwater drainage systems are not normally considered 
in a community’s flood insurance study, the failure of such drainage system can create areas of 
high flood risk within these zones. On the FEMA maps these are shown as either shaded or 
unshaded Zone X areas. Shaded Zone X areas have a 0.2 percent probability of flooding every year 
(also known as the 500-year floodplain) while the unshaded Zone X areas have a minimal risk as 
they are above the 500-year floodplain. No BFEs are shown within these zones and flood insurance 
is not required. The impact that the established BFEs have on any new construction is addressed in 
subsequent sections of this chapter. 

6.2.6 Existing Easements and Leases 
Identifying the land available for future aviation related development also requires determining 
what undeveloped areas may have existing easements, leases, or even lease options with existing 
tenants. Figure 6-1 depicts three recorded conservation easements on the west side of the airport 
property. Additional information related to these areas is included as part of the airport’s Exhibit 
“A” Airport Property Inventory Map. Other easements for both the existing and future portions of 
the Gordon River Greenway trail and boardwalk system are also illustrated on Figure 6-1. With 
respect to leases on vacant parcels, discussions with airport management identified a few areas 
under lease for future hangar facility development in the North Quad and the new Aircraft Rescue 
and Fire Fighting (ARFF) station site in the South Quad.  

6.2.7 Physical Constraints 
The evaluation of constraints also included the airport’s physical setting within the surrounding 
developed community. The identification of airport development alternatives considered, in general 
terms, the potential complexity, cost, and social impacts of acquiring land, relocating residences, 
impacting businesses, and/or modifying roads. 

As shown on Figure 6-1, the airport’s property is bounded by Corporate Flight Drive to the north, 
North Road to the south, Airport Pulling Road to the east, and the Gordon River to the west. What 
is not shown on Figure 6-1 is that the southwest corner is also bounded by Rock Creek (see Figure 
2-2). The initial findings of the constraints analysis indicated that the potential costs and impacts 
related to expanding or relocating any of the surrounding roads (and associated business and 
residential relocations) would only be justified under extraordinary circumstances and that the 



Alternatives for Airport Development 
 

Naples Airport Master Plan 6-6 D201700065 
Consolidated Draft Report February 29, 2020 

identification of alternatives would first investigate meeting future development needs on existing 
airport property. 

APF and land surrounding the airport is generally flat and contains a network of ditches and 
stormwater systems. The three future stormwater management features currently modeled for the 
airfield are shown on Figure 6-1. These include a proposed linear wet pond in the North Quad, a 
linear dry pond in the West Quad, and a crenelated wet ditch system on the southwest side of the 
airport. Substantial impacts or modifications to the existing APF stormwater management system 
and/or issues related to long-term management of stormwater at each potential development site 
were also collectively viewed as a constraint to the various alternatives. 

These physical characteristics and the floodplain elevations are key reasons why a sustainability 
assessment was conducted as part of this master plan with to facilitate improving the overall 
infrastructure moving forward. The sustainability management plan is included in Appendix H.  

 Runway System 
The facility requirements chapter identified limited improvements to Runway 5-23, the potential to 
maximize the existing Runway 14-32 pavement, and the ability to develop improved instrument 
approach procedures. Each of these and any potential options are addressed in the following 
sections with the primary intent to improve the overall safety and efficiency of the runway system. 

6.3.1 Runway 5-23 
The improvements identified for Runway 5-23 over the course of the 20-year planning horizon are 
minor in nature (extended blast pads and periodic maintenance of the pavement) and as a result, 
alternatives for these projects were not explored. Additionally, it should be reiterated that even 
though larger and heavier general aviation (GA) jets are being manufactured, many can and do 
operate at APF under special operating certificates. Therefore, no change to the 75,000 pound 
aircraft weight limit is included as part of this master plan study. 

6.3.2 Runway 14-32 
The modification or elimination of declared distances and relocation of landing thresholds were 
explored as potential operational enhancements for Runway 14-32. The facility requirements 
evaluation also identified that a few vegetative obstructions lie within the northwest corner of the 
Runway 14-32 Object Free Area. These obstructions are within an established conservation 
easement; therefore, coordination with the Conservancy of Southwest Florida (holder of the 
easement) will be necessary for any proposed clearing. This clearing is considered relatively minor 
in nature and no alternatives for this action were identified, especially given that airport has an 
annual budget to address such issues. 
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Potential to Modify or Eliminate Declared Distances on Runway 14-32 
In order to provide the required safety area criteria, the current application of declared distances on 
Runway 14-32 reduces the length available for takeoffs and landings on the overall 5,001 foot 
runway pavement. While it was determined that the current takeoff and landing lengths published 
are sufficient to serve the aircraft requiring this runway for crosswind purposes, any increase in the 
published lengths available would enhance the overall safety and utility of operations. Therefore, 
options to reduce or eliminate the current declared distances were explored to maximize the existing 
5,001 foot pavement to the extent feasible. 

Both ends of Runway 14-32 have displaced thresholds to provide the required RSA. For the existing 
and future Runway 14-32 RSA, 1,000 feet is needed beyond the runway ends for the protection of 
takeoffs and landings. Landing aircraft also need 600 feet of RSA prior to the landing threshold. 
Figure 6-2 illustrates the current declared distances for Runway 14-32 based on the FAA Airport 
Geographical Information System (AGIS) data obtained as part of this study and the RSA length 
available off each runway end. As shown, the current displaced thresholds are located to provide a 
1,000 foot long RSA between the current landing thresholds and the physical constraints off each 
end. On the northwest end, the RSA is limited by the existing conservation easement while the 
airport interior perimeter road limits the RSA on southeast end. 

While feasible, expanding the RSA beyond these physical barriers is not considered justified. 
Therefore, it is not practical to increase the accelerate stop distance available (ASDA) for takeoffs 
in either direction, since 1,000 feet of the RSA must be provided beyond the far end of the ASDA. 
The current displaced thresholds could be relocated to obtain additional landing length, since only 
600 feet of RSA is required prior to the landing threshold. However, it is not considered practical 
to obtain the full 5,001 feet of Runway 14-32 for landing operations as 1,000 feet of the RSA must 
also be provided beyond the far end of the runway declared for the landing distance available 
(LDA). 

Potential to Relocate Runway 14-32 Displaced Thresholds 
Based on the RSA criteria alone, it is possible to move the Runway 14 landing threshold back to 
the end of the runway, eliminating the current 128 foot displaced threshold. For the Runway 32 
end, the landing threshold could be moved back 400 feet, leaving a 51 foot displaced threshold. 
This potential change to the Runway 14-32 thresholds is illustrated in Figure 6-3. In considering 
the relocation of the current Runway 14-32 displaced thresholds, additional airfield design and 
safety standards were evaluated. 

Runway Visibility Zone 
The Runway Visibility Zone (RVZ) provides the proper line-of-sight between aircraft at airfields 
with two or more runways with intersecting centerlines. This zone must be kept clear of any fixed 
or movable objects, including parked aircraft, when the ATCT is closed. The RVZ is based on the 
endpoints of the useable runway pavement. Since no additional runway length is being considered 
for any of the runways at APF, the existing and future RVZ will not change, even if one or both of 
the Runway 14-32 landing thresholds are relocated. 
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EXISTING RUNWAY 14-32 DECLARED DISTANCES



0

1,000'

N

Source:

Naples Airport Master Plan

ESA, 2019.

FIGURE 6-3

POTENTIAL CHANGES TO RUNWAY 14-32 DECLARED DISTANCES
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Runway Protection Zones 
The current declared distances for Runway 14-32 require separate Approach and Departure RPZs 
off each runway end. If the Runway 14 displaced threshold is removed, the Approach RPZ would 
be located where the current Departure RPZ is on this end of the runway. If the Runway 32 
displaced threshold is moved back 400 feet, the corresponding Approach RPZ would nearly overlap 
the Departure RPZ on that end of the runway. 

In September of 2012, the FAA issued their Interim Guidance on Land Uses Within a Runway 
Protection Zone. Under the current guidance, any changes in the size or location of an airport’s 
existing RPZs needs to be coordinated with the FAA. This coordination is required to determine if 
any new or modified land uses would be encompassed within the limits of the proposed RPZs and 
could require the airport to identify and document alternatives to changing the RPZs. 

The potential relocation of the Runway 14-32 displaced thresholds was discussed with the FAA 
Orlando Airports District Office (ADO) staff. After reviewing the information provided, the 
Orlando ADO did not believe the proposed relocation of the Runway 14-32 thresholds (as reflected 
on Figure 6-3) would require any formal documentation or determination to be made by the FAA. 
This opinion was based on the fact that the proposed changes on both ends would reduce the overall 
area of the RPZs that extend off airport property. 

Threshold Siting Criteria 
The potential relocation of the displaced thresholds would also change the location of the required 
airport design approach surfaces. It should be noted that the approach surfaces for this purpose are 
those defined in FAA Advisory Circular (AC) 150/5300-13A, Change 1, Airport Design, which are 
not the same as those defined in 14 CFR Part 77. These airport design surfaces (which are 
categorized by a Runway Type number) are utilized for runway threshold siting, to ensure that the 
required approach surface is clear of obstacles. 

The runway threshold siting standards in FAA AC 150/5300-13A, Change 1 were updated in 
September 2018 by Engineering Brief (EB) 99. Runway 14-32 is currently designated as a Runway 
Type 3 (visual runway serving large airplanes) since the FAA classifies runways with only circling 
approach minimums as visual runways. If the instrument approach visibility minimums are reduced 
to greater than or equal to ¾ statute mile in the future, the associated runway end would be 
designated as a Type 4 runway approach. The Type 4 approach threshold siting surface is a 20:1 
sloped surface which begins 200 feet prior to the landing threshold, has an inner width of 400 feet, 
an outer of 3,400 feet, and extends out 10,000 feet. For both ends of Runway 14-32 the FAA AGIS 
was utilized to determine whether there would be any penetrations to the Type 4 threshold siting 
surface under the proposed relocations. 

For Runway 14, the proposed relocation of the threshold back 128 feet to the physical end of the 
runway would lower the threshold siting surface by approximately 6.5 feet. No new obstructions 
to the surface were identified as a result of the proposed shift. On the Runway 32 end, the proposed 
relocation of the threshold back 400 feet would lower the threshold siting surface by 20 feet. Only 
one obstruction was identified on the south side of North Road. This obstruction is a single tree 
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that would penetrate the proposed threshold siting surface to Runway 32 by 2.7 feet. Such an 
obstruction could be mitigated and therefore not preclude the potential relocation of the Runway 
32 threshold. 

Increase in Landing Distance Available 
The proposed relocation of both landing thresholds would result in an increase in the LDA for 
operations in both directions on Runway 14-32. Figure 6-3 includes the declared distance 
calculations under this scenario, where only the available LDA would change by the amount of the 
relocated thresholds. These increases are: 

 Runway 14 LDA increases from 4,422 feet to 4,550 feet. 

 Runway 32 LDA increases from 4,422 feet to 4,822 feet. 

Changes to Runway 14-32 Systems 
In order to support the proposed relocation of the landing thresholds, the existing lighting, marking, 
and landing aids for Runway 14-32 would need to be modified. At a minimum, these changes would 
include: 

 Removal of the outboard threshold lights from the existing Runway 14 displaced threshold. 

 Relocation of the Runway 32 outboard threshold lights to the proposed displaced threshold 
location. 

 Reconfiguration of the Medium Intensity Runway Lights (MIRL) system. 

 Remarking of the entire runway surface. 

 Relocation of the omnidirectional Runway End Identification Lights (REIL) at each end of 
the runway. 

 Relocation of the Runway 32 Precision Approach Path Indicator (PAPI) system (typically 
installed within 1,000 feet of threshold – existing PAPI system would be nearly 1,200 feet 
from the proposed relocated Runway 32 threshold). 

 Revision to the non-precision approaches (RNAV/GPS-A and RNAV/GPS-B) to Runway 
14-32 and other aeronautical publications for the airport. 

Recommendation for Runway 14-32 
While it is possible to regain additional landing length for both ends of Runway 14-32, without 
increasing the existing runway pavement, it is not currently recommended. The intent of 
maximizing the existing 5,001 foot pavement was to enhance the overall safety and utility of the 
runway, especially for the larger GA jets (with runway design components of C-II and D-II) that 
utilize Runway 14-32 when the wind favors the runway. However, as noted in the wind coverage 
analysis included as part of the facility requirements, Runway 14-32 is only required as a crosswind 
runway for aircraft up to a runway design code of B-I during visual conditions and B-II aircraft 
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during instrument conditions. Nearly every one of the aircraft in the B-I and B-II categories can 
operate on runway 14-32 under the current declared distances and every C-II and D-II aircraft is 
capable of operating on Runway 5-23.  

To effectively increase the utilization of the runway for the larger C-II and D-II GA jets, the 
preference by these aircraft operators is for a LDA of at least 5,000 feet. Given the costs to change 
the runway lighting, marking, and landing aids, it is not considered practical to relocate the 
thresholds, especially since only an additional 128 feet of landing distance on Runway 14 and 400 
feet on Runway 32 could be achieved. Similarly, the benefit of the larger GA jets not having to use 
thrust reversers as much when landing on Runway 14-32 is possibly offset by the slightly lower 
overflights of those aircraft to the communities off each runway end. It should also be noted that 
the crosswind runway requirement is the reason why the option of utilizing an Engineered Material 
Arresting System (EMAS) on either end of the runway was not considered. The application of one 
or two EMAS beds would not be justified for Runway 14-32, would probably not result in a positive 
benefit cost analysis, and most likely would not be eligible for funding. 

Another potential issue is the fact that the proposed 400 foot relocation of the Runway 32 displaced 
threshold might actually end up being shorter due to the required markings. As illustrated on Figure 
6-3, the configuration at this end would only provide 51 feet of pavement prior to the threshold. 
For the required pavement markings, this would allow the 5 foot offset and the four 45 foot 
arrowheads to be painted across the runway, prior to the displaced threshold bar. It would not allow 
for any of the arrowheads with arrow shafts that are also included as part of the markings for a 
displaced threshold. Since FAA AC 150/5340-1M, Standards for Airport Markings does not 
stipulate any “minimum” markings that need to be included prior to a displaced threshold, the FAA 
Orlando ADO recommended that a marking plan for the 51 foot displaced threshold should be 
coordinated with the 14 CFR Part 139 Airport Operating Certificate inspector for feedback. While 
this was not done, at best it would not change the proposed relocation to the Runway 32 threshold, 
which is still not considered enough to offset the required changes, as described above. 

Given all the above, no change to the existing configuration of the Runway 14-32 displaced 
thresholds is recommended as part of this master plan study. 

6.3.3 Changes to Instrument Approach Procedures 
There are three categories for instrument approaches:  precision approaches, approach procedures 
with vertical guidance, and non-precision approaches. The approach procedures with vertical 
guidance that have been established to both ends of Runway 5-23 are straight-in approaches, limited 
to visibility minimums of not lower than one mile. Under these visibility minimums, these 
approaches provide the ability for aircraft to descend down to 287 and 305 feet above the Runway 
5 and 23 thresholds, respectively. For both ends of Runway 14-32, non-precision procedures with 
circling approach minimums have been established which are also limited to visibility minimums 
of not lower than one mile and have a minimum descent altitude of 500 feet. 

Lower instrument approach minimums to Runway 5-23 could be achieved by either establishing 
precision instrument approaches or improving the existing approach procedures with vertical 
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guidance. With precision approaches, visibility minimums of lower than ¾ of a mile and the ability 
for aircraft to descend down to heights less than 250 feet above the runway threshold are possible. 
Instrument procedures with vertical guidance are capable of visibility minimums lower than one 
mile, but not lower than ¾ mile, and have the potential to allow aircraft to descend down to heights 
greater than or equal to 250 feet above the runway threshold.  

As the crosswind runway, precision approaches to Runway 14-32 are possible, but given the related 
infrastructure requirements, the more practical option would be to establish procedures with vertical 
guidance or improve the existing non-precision approach capability. Similar to the procedures with 
vertical guidance, non-precision approaches can provide straight-in procedures with visibility 
minimums lower than one mile, but not lower than ¾ mile, and the potential for aircraft to descend 
down to heights greater than or equal to 250 feet above the runway threshold. 

While there are specific requirements for the establishment of each instrument approach (such as 
obstruction surveys, approach lighting, etc.); for either option to improve the approach minimums 
to Runway 5-23, a decrease in visibility minimums would occur. The same is true for most every 
option to improve the existing non-precision approaches to Runway 14-32. A decrease in any of 
the current instrument approach visibility minimums would result in the need for a larger Approach 
RPZ (for the corresponding runway end) and changes to the 14 CFR Part 77 surfaces. 

Changes to Runway Protection Zones 
Based on the current instrument approach procedures and critical aircraft, all of the RPZs at APF, 
including the separate Approach and Departure RPZs for Runway 14-32, have an inner width of 
500 feet, an outer width of 1,010 feet, and a length of 1,700 feet. If a vertically guided or non-
precision approach with visibility minimums reduced to not lower than ¾ mile were established to 
any of the runway ends, the corresponding Approach RPZ would increase significantly. For the not 
lower than ¾ mile visibility minimums, an Approach RPZs with an inner width of 1,000 feet, outer 
width of 1,510 feet, and length of 1,700 feet is required. The Departure RPZs would not change. 

Figure 6-4 demonstrates the difference between the existing RPZs and the larger Approach RPZ 
required if the visibility minimums were lowered. The larger Approach RPZs (covering an area of 
49 versus 29.5 acres each) would encompass a number of new incompatible land uses off-airport 
property for three of the runway ends. As noted previously, under the current 2012 FAA interim 
guidance, any changes in the size or location of an airport’s existing RPZs would require 
coordination with the FAA to evaluate the compatibility of any new land uses encompassed within 
the limits of a proposed RPZs. 
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IMPACT OF APPROACH PROCEDURES WITH LOWER THAN 1 MILE VISIBILITY MINIMUMS
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Impacts Associated with 14 CFR Part 77 Imaginary Surfaces 
The required 14 CFR Part 77 imaginary surfaces would change if any of the approach visibility 
minimums were reduced from the current one mile to as low as ¾ mile. The existing 500 foot wide 
Primary Surface would need to increase to 1,000 feet wide if an approach with visibility minimums 
as low as ¾ mile was established to just one end of the runway. As shown on Figure 6-4, a 1,000 
foot wide Primary Surface would impact a number of existing facilities and features around both 
runways. Additionally, a number of hangars, aircraft parking areas, other structures would also 
become obstructions to the 14 CFR Part 77 Transitional Surfaces. Both the existing and would-be 
future 25 foot BRL have been included on Figure 6-4. The 25 foot BRL associated with any runway 
obtaining approach visibility minimums as low as ¾ mile would have a significant impact on 
existing facilities. 

Future Instrument Approach Enhancements 
For Runway 5 and Runway 23, the existing approach minimums are only 37 and 55 feet 
respectively, above the lowest heights aircraft can descend on a vertically guided approach. These 
minimums are likely the result of minor obstructions to one of the U.S. Standard for Terminal 
Instrument Procedures (TERPS) surfaces associated with these approaches. A full TERPS analysis 
would have to be conducted to identify the controlling obstructions and then a determination made 
as to whether or not they could be mitigated. However, given the facility requirements chapter 
documented that the vertically guided approaches to Runway 5-23 have accommodated virtually 
every landing attempted during actual instrument conditions, it is not considered necessary to 
pursue a full TERPS analysis. 

For Runway 14-32, a full TERPS analysis off each end would determine whether or not it is feasible 
to enhance the approaches currently published. While it is not realistic to decrease the visibility 
minimums, establishing straight-in procedures to both ends and/or improvements to the height 
aircraft are allowed to descend down to under instrument conditions may be possible. A TERPS 
analysis should be conducted to determine if the current non-precision approaches can be converted 
to straight-in procedures with lower landing minimums. Additionally, FAA AC 150/5300-13A, 
Change 1 requires a Non-Vertically Guided Survey (NVGS) for any new non-precision approach. 
Information related to the details of this survey requirement is found in FAA AC 150/5300-18B, 
General Guidance and Specifications for Submission of Aeronautical Surveys to NGS: Field Data 
Collection and Geographic Information System (GIS) Standards. Essentially, this AC provides the 
specifications for the collection of airport survey data needed to support the aeronautical and airport 
engineering information required. Therefore, a TERPS analysis and NVGS will be included in the 
capital improvement program to explore this potential as well as to establish the level of 
environmental review necessary. 

It does not appear practical to consider any future approaches with lower than one mile visibility 
minimums due to the significant on-airport and off-airport impacts that would result. Therefore, an 
approach lighting system is not recommended to any of the runway ends since they are typically 
only justified where a visibility credit of at least ¼ statute mile can be achieved. Additionally, the 
newer avionics make it possible for aircraft to descend “through” the published approach procedure 
on a heads up display.  
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 Taxiway System 
The following sections address potential improvements to the airport’s taxiway system. These 
primarily include recommendations to improve the overall aircraft operational safety and 
efficiency, as well as to address modifications to meet the current FAA taxiway standards. Some 
of the taxiway or taxilane improvements are included in subsequent sections, since they may 
depend on the final recommended airside alternatives. 

6.4.1 Taxiway A 
To comply with the current FAA taxiway design standards, either the portion of Taxiway A3 
between Runway 5-23 and Taxiway A or the portion connecting Taxiway A to the Commercial 
Airline Terminal apron needs to be relocated (to avoid direct access onto a runway from an aircraft 
parking apron). Figure 6-5 illustrates the relocation of Taxiway A3 between Runway 5-23 and 
Taxiway A with an offset of 750 feet to both Taxiway A2 and Taxiway C. Such a spacing would 
improve the number of taxiway exits within the optimal range for aircraft landing on Runway 5-
23, but would not significantly improve airfield capacity. Figure 6-6 shows how changes to the 
Commercial Airline Terminal apron to create an aircraft holding bay area could also eliminate the 
direct access from the apron to Runway 5-23. The best option for reconfiguring Taxiway A3 will 
depend on the best alternative for providing additional departing aircraft queuing space in the South 
Quad, which is addressed in a following section. 

6.4.2 Taxiway B 
Both Taxiways B1 and B3 need to be reconfigured in order to ensure that aircraft are not able to 
taxi directly onto Runway 14-32 from an aircraft parking apron area. Relocation of the portion of 
Taxiway B1 between Taxiway B and the General Aviation Terminal apron would accomplish this 
at approximately half the cost of relocating the portion between Taxiway B and Runway 14-32. 
Figure 6-5 shows an alternative that consists of a slight shift from the current alignment, while 
Figure 6-6 shows the connector taxiway being relocated further to the southeast. The best 
alternative will depend on the final configuration of the East Quad and the resulting aircraft flows 
in and out of the General Aviation Terminal apron. 

Figures 6-7 and 6-8 illustrate the options to shift Taxiway B3 either to the northwest or southeast 
to avoid aircraft taxiing directly from the North Quad hangars onto Runway 14-32. The preferred 
alternative is to shift the taxiway to the southeast as shown in Figure 6-7 to provide a greater 
separation from the existing taxilanes serving the North Quad. 
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6.4.3 Taxiway C 
A reconfiguration of Taxiway C1 is necessary to eliminate the possibility of aircraft directly 
accessing Runway 14-32 from the Commercial Airline Terminal apron. Similar to Taxiway B1, the 
portion of Taxiway C1 between Taxiway C and the apron area should be relocated due to the lower 
costs relative to shifting other portions of the taxiway. An option to slightly shift Taxiway C1 is 
shown in Figure 6-5; however, the preferred option is illustrated in Figure 6-6 which is part of the 
large GA departure queuing space (addressed in a subsequent section). When the additional holding 
bay area is created (as shown on Figure 6-6), pavement opposite of Taxiway C1 could be removed 
and the pavement marked to eliminate direct access onto Runway 14-32. 

6.4.4 Taxiway D 
A number of options exist to improve the functionality, safety, and efficiency of Taxiway D. Those 
identified as part of the facility requirements are described and evaluated in the following section. 

Northeast End 
The northern end connector of Taxiway D does not tie into Runway 23 at an FAA recommended 
right angle. Figure 6-7 depicts a re-aligned end connector taxiway to the physical end of Runway 
23, as well as an option for a bypass taxiway, and the required widening of the taxiway to 50 feet 
northeast of the intersection with Taxiway D5. While this configuration has the potential to enhance 
visibility of the runway environment, both jet blast and prop wash would impact the existing hangar 
and aircraft parking aprons located immediately adjacent to the taxiway. Given that there have been 
no incidents related to the visibility of the current Taxiway D and Runway 23 end intersection, no 
changes to the current geometry are recommended with the exception of widening the parallel 
portion back to Taxiway D5 to a standard width of 50 feet. 

Southwest End 
The southwest end of Taxiway D does not tie into the actual physical end of Runway 5 due to the 
clearance requirements and proximity of North Road. As shown in Figure 6-6, while a re-alignment 
of North Road is possible on airport property, doing so would trigger impacts to adjacent 
jurisdictional areas and easements (see Figure 6-1). At the time Taxiway D was extended to the 
southwest, these impacts were not considered justified given the limited number of aircraft 
operations originating from this side of the airfield that required the full Runway 5 takeoff length. 
However, by the end of the 20-year planning horizon, the growth in traffic related to the full build 
out of the North Quad and development of the West Quad is expected to increase the potential 
demand for full runway access. Therefore, an extension of Taxiway D to the physical end as shown 
in Figure 6-6 will be included as part of the new Airport Layout Plan (ALP) drawing set in order 
to preserve the ability to do so in the future when needed. 

In order to relocate North Road, the airport would need to complete National Environmental Policy 
Act (NEPA) compliance through the FAA and permitting through South Florida Water 
Management District (SFWMD), the U.S. Army Corps of Engineers (USACE), and City of Naples. 
Provided the provisions in FAA Order 1050.1F, Environmental Impacts: Policies and Procedures 
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remain consistent with the current guidance, the NEPA compliance could potentially be 
accomplished through a Categorical Exclusion provided there are no unmitigatable impacts to 
special purpose law resources. The applicable Categorical Exclusion criteria from FAA Order 
1050.1F include: 

5-6.4. Categorical Exclusions for Facility Siting, Construction, and Maintenance.  

a. Access road construction, and construction, relocation, or repair of entrance and service 
roadways that do not reduce the level of service on local traffic systems below acceptable 
levels. (ATO, ARP, AST) 

e. Federal financial assistance, licensing, or Airport Layout Plan (ALP) approval for the 
following actions, provided the action would not result in significant erosion or 
sedimentation, and will not result in a significant noise increase over noise sensitive areas 
or result in significant impacts on air quality.  

• Construction, repair, reconstruction, resurfacing, extending, strengthening, or 
widening of a taxiway, apron, loading ramp, or runway safety area (RSA), 
including an RSA using Engineered Material Arresting System (EMAS). 

The regulatory permitting would require a major modification or individual permit from the 
SFWMD and the same from the USACE. Because the project would impact wetlands and areas 
currently within a conservation easement, the permitting would include modification of that 
easement through the SFWMD. Because the conservation easement is held by the Conservancy of 
Southwest Florida, coordination with the Conservancy, and agreement on partial release, or 
replacement, of the impacted portion of the easement would be required in order to permit the 
desired configuration. Mitigation for impacted wetlands, replacement of the functional value of the 
impacted easement, and for the original impact that led to the easement would be required.  

High-Speed Exit and Connector Taxiways 
High-speed exists and connector taxiways reduce runway occupancy time and improve airport and 
airfield capacity. During the 20-year planning horizon, high-speed exits off the northwest side of 
Runway 5-23 will likely be required to expedite aircraft arrivals to the North and West Quads. Two 
high-speed exits onto Taxiway D will be included as part of the preferred alternative. While Figures 
6-6 and 6-7 depict the two high-speed exits to support landings from either direction on Runway 
5-23, their final location cannot be determined until future demand is further realized. This is due 
to the fact that the performance and operational requirements of the aircraft that would need these 
exits are continuously evolving. Similar, the future airfield facilities and taxiway geometry will 
also influence the final location for each. Figures 6-6 and 6-7 also depict the re-alignment of 
Taxiways A2 and A4 in order to provide the proper high-speed exit angle of 45 degrees versus the 
current 30 degree alignment with the runway centerline. 

Both Figures 6-5 and 6-6 depict an additional connector for Taxiway D aligned with the two 
options for Taxiway A3. A connector taxiway in this location needs to be planned for the latter 
portion of the 20-year planning horizon. As activity increases on this side of the airfield due to the 
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eventual development of the West Quad, an additional connector between Taxiway C and Taxiway 
D1 will be necessary to facilitate the safe and efficient movement of aircraft. This is similar to other 
portions of the airfield, all of which currently have a connector taxiway at the approximate midpoint 
between the runway intersection and individual runway ends. It should be noted that once either an 
additional connector or high-speed exit taxiway is required between Runway 5-23 and Taxiway D 
in this area, the turf runway will need to be decommissioned. 

6.4.5 Taxiway T 
In order to comply with the current FAA “three-node concept” taxiway standard, it is recommended 
that Taxiway T be removed when the condition of the pavement can no longer support the safe 
movement of aircraft or when other changes are made to the surrounding pavement areas. Removal 
of some or all of the current Taxiway T alignment is depicted in both Figures 6-5 and 6-6 based 
on the different development concepts for this portion of the South Quad. Depending on the timing 
of the improvements for this portion of the airfield, the opportunity to remove Taxiway T may 
occur well before its pavement condition would require. 

6.4.6 Bypass Taxiways, Holding Bays, and Run-up Areas 
Both bypass taxiways and holding bays were identified as facility requirements to enhance the 
efficiency and operation of aircraft movements to and from Runway 5-23. Particularly, 
improvements to the departure flow of the larger GA turboprop and jet aircraft during seasonal 
peaks are described and evaluated in the following sections. Similarly, run-up areas to improve the 
ability to manage the smaller piston GA aircraft for departures are also addressed. 

Bypass Taxiways 
Figure 6-6 shows a bypass taxiway for Taxiway A to serve departures off Runway 5 while Figure 
6-8 depicts the same for the Runway 23 end. As noted, each bypass taxiway has a taxiway centerline 
to centerline separation of 152 feet in order to support simultaneous Airplane Design Group (ADG) 
III movements. While these bypass taxiways can provide the ability to avoid a preceding aircraft 
that is not ready for takeoff and therefore, blocking access to the runway, they have limitations. 
First, unless multiple bypass taxiways are provided, the ability to avoid another aircraft is limited 
to only those aircraft that are currently on or in-between the end connector and bypass taxiway. 
Given that many of the ADG III aircraft are upwards of 100 feet in length, this configuration would 
at best only allow two aircraft to be bypassed. In addition, the bypass connectors do not allow the 
departing aircraft to access the full runway length available for takeoff. While this length is only 
reduced by the minimum separation distance between the end connector and bypass taxiways (152 
feet), that length can make a significant difference for a number of the GA jets that operate in and 
out of APF. 

Currently, both ends of Runway 5-23 have some bypass capability as part of the Taxiway A parallel 
taxiway system. Both Taxiway A1 and Taxiway A6 are utilized for some intersection departures 
by smaller GA aircraft when the end connectors are occupied by aircraft not ready for departure. 
Therefore, the addition of any new bypass taxiways off Taxiway A for Runway 5-23 is not 
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considered justified. The possibility of bypass taxiways off Taxiway D as well as for each end of 
Runway 14-32 are addressed as part of the subsequent run-up areas section. 

Holding Bays 
In lieu of bypass taxiways, holding bays capable of supporting the larger GA aircraft operations are 
recommended. As noted in the facility requirements, during departure peaks, the air traffic 
controllers will stage aircraft on the Commercial Airline Terminal apron. This requires a 
coordinated effort between the ATCT and APF’s operation staff to ensure that aircraft are parked 
in a manner that provides the ability for departing aircraft to safely taxi across the apron area. If 
adequate space is not available on the Commercial Airline Terminal apron, ATCT management 
will utilize Taxiway C and even Taxiway B (both holding short of Taxiway A) to queue aircraft 
waiting to depart. 

Figure 6-5 illustrates the potential configuration of a 1,120 foot holding bay off the southwest end 
of Taxiway A to accommodate up to nine of the largest GA aircraft that utilize APF. As depicted, 
this holding bay would impact the existing public airport observation deck and park. Therefore, 
either the holding bay would have to be smaller or the airport observation deck relocated. In order 
to not impact the airport observation deck, the holding bay would have to be reduced by at least 
one third; significantly decreasing its ability to accommodate the larger GA aircraft during 
departure peaks. For this reason, the option for a relocated airport observation deck is shown on 
Figure 6-5 at a site on the opposite side of Runway 5-23. 

The potential for a 650 foot departure queuing area between Taxiways A and C, within the limits 
of the RVZ, is also depicted on Figure 6-5. While the RVZ must be kept clear of any fixed or 
movable objects (including parked aircraft) when the ATCT is closed, this area could be used to 
facilitate the queuing of aircraft waiting to depart when the ATCT is open. Combined, the dedicated 
holding bay and departure queuing space under this concept could support up to 14 of the largest 
GA aircraft that utilize APF. 

An alternative large GA aircraft holding bay and departure queuing area is depicted on Figure 6-
6. As shown, a majority of the area is within the limits of the RVZ that traverses the South Quad. 
This concept provides the option to configure some or all of the dedicated holding bay/queuing 
space shown, and has potential to serve departures when Runway 23 is active. Depending on how 
the area is utilized, it could provide approximately 2,000 linear feet of taxilane space, which could 
support approximately 17 of the largest GA aircraft, during a peak departure period. 

Another option is to expand and utilize the portion of the General Aviation Terminal apron within 
the RVZ, as shown in Figure 6-7. Even though the East Quad needs additional apron space, this 
option must be considered to support the need to queue aircraft for departures on Runway 23. Due 
to the configuration of the north half of the General Aviation Terminal apron and the large 
stormwater pond north of the Humane Society Naples facility, development of a holding bay closer 
to the Runway 23 departure end is not possible without significant facility impacts. The 
configuration shown as part of Figure 6-7 has the potential to provide approximately 600 linear 
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feet of taxilane space, which could support approximately five of the largest GA aircraft, during a 
peak departure period. 

When comparing the concepts to facilitate large aircraft departures off Runway 5 the configuration 
shown in Figure 6-6 appears to be the most advantageous. While the desire is to have a holding 
bay as close to the runway end as possible, the option to construct along the southwest end of 
Taxiway A would impact a number of existing facilities. In addition to the airport observation deck, 
the holding bay shown in Figure 6-5 would also create conflicts with the existing hangar taxilanes, 
impact the utilization of the individual hangar apron areas, and require significant modification to 
the drainage system which traverses the area. If the holding bay were reduced in size so as not to 
impact the airport observation deck; it could only accommodate less than half of the departing 
aircraft as the holding bay configuration in Figure 6-6. The holding bay in Figure 6-6 also provides 
a more centralized location on the airfield to support peak departure periods when Runway 23 is 
active. Therefore, it is recommended to pave and mark the area north of the Commercial Airline 
Terminal apron and within the RVZ to provide the large GA departure queuing and aircraft holding 
bay space needed. 

In order to plan for additional queuing aircraft space when Runway 23 is active, it is also 
recommended to pave portions of the General Aviation Terminal apron within the RVZ, as shown 
in Figure 6-7. Prior to the design of the recommended departure queuing and aircraft holding bay 
areas, airport and ATCT management need to determine the optimal arrival and departure flows 
to/from the General Aviation Terminal area to facilitate the most efficient configuration of these 
areas. 

Run-up Areas 
Run-up areas at both ends of Taxiway D will be needed toward the end of the planning horizon to 
support the ultimate buildout of the West Quad. Figure 6-5 illustrates the best location for a run-
up area on Taxiway D for the Runway 5 end. Moving the run-up area any further southwest would 
create unnecessary impacts to the ultimate alignment of North Road and the surrounding wetlands. 
The configuration shown in Figure 6-5 provides a run-up area centerline to Taxiway D centerline 
separation of 162 feet, which would allow simultaneous ADG III aircraft movements. While most 
ADG III aircraft do not conduct run-ups, such spacing and the general size of the proposed run-up 
area as depicted would provide the bypass capability for two of the largest GA aircraft using APF. 
If it is determined this is not required at the time of design, the run-up area at this end of Taxiway 
D could be reduced in size to accommodate only ADG I and II aircraft. 

Figure 6-8 shows an inboard run-up area on the northeast end of Taxiway D for the Runway 23 
end since development on the northwest side of the taxiway precludes any other option. The inboard 
run-up area would be limited to ADG I aircraft as the centerline to centerline separation between 
the run-up area and Taxiway D is 111 feet. This provides the proper separation between ADG I and 
ADG III aircraft movements while still remaining clear of the RSA and the holding position for 
Runway 23. 
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Run-up areas on both sides of Runway 14 are depicted on Figure 6-7. These are the only options 
for establishing run-up areas for this runway end given the existing development and 300 foot offset 
for both Taxiways B and C with the Runway 14-32 centerline. The same limitations exist for the 
development of run-up areas off the other end of both taxiways for Runway 32 (see Figure 6-5). 
As with the current end connector of Taxiway C with Runway 32, a future run-up area would not 
have a direct line-of-sight with the ATCT. 

Given the limitations for the run-up areas, the alternate option of bypass taxiways for the north side 
of Runway 23 and at both ends of Runway 14-32 was considered. Figure 6-7 depicts a bypass 
taxiway parallel to a re-aligned end connector taxiway to Runway 23. While the 152 foot centerline 
separation would support simultaneous ADG III operations, as with the bypass taxiways evaluated 
for Taxiway A, very limited bypass capability is actually created. Additionally, bypass taxiways 
are not ideal for smaller aircraft engine run-ups and the aforementioned prop wash and jet blast 
impacts to existing facilities should be avoided. 

For Runway 14-32, the options for bypass taxiways are illustrated in Figures 6-6 and 6-8, and were 
aligned with the respective displaced threshold at each end of the runway. Unfortunately, these do 
not create any bypass capability due to the fact that the holding position lines for Runway 14-32 
are offset 250 feet from the runway. As such, the 300 foot offset to both Taxiways B and C do not 
provide enough space for even an ADG I aircraft to pass another ADG I aircraft holding short on 
the bypass connector. While no bypass taxiways are recommended for Runway 14-32, a project to 
relocate Taxiway C3 with Taxiway B3 is needed. As documented in the facility requirements, 
discussions with ATCT management revealed that congestion regularly occurs along Taxiway B 
when Runway 14 is active. During these periods, ATCT typically routes the larger aircraft to the 
Runway 14 end via Taxiways B3 and C3. This allows the larger aircraft to bypass any small aircraft 
lined up along the northwest end of Taxiway B, performing engine run-ups before departing on 
Runway 14. If Taxiway C3 is not relocated with Taxiway B3; the ability to efficiently cross the 
larger aircraft at this intersection will be lost. 

6.4.7 Recommended Airfield Improvements 
Figure 6-9 combines all of the recommended airfield improvements identified in the previous 
sections, as well as others that did not have any true alternatives into an overall preferred airfield 
alternative. 
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 Aviation Related Development 
The North, South, East, and West Quads were each evaluated independently and in combination to 
determined their ability to accommodate the different types of aviation facilities required over the 
20-year planning horizon. The key objective was to create a plan where the limited remaining 
airport land would be developed for the highest and best use to support the improvements needed. 
This process identifies the most realistic and compatible development concepts, as well as potential 
redevelopment options, for inclusion in the recommended airport development plan. 

6.5.1 Development Considerations 
Figure 6-1 illustrated the primary airfield constraints which impact how facilities can be developed 
or even redeveloped on the airfield. These included required airfield design standards, critical 
imaginary surfaces, wetland boundaries, flood zones, easements, and leases. What was not 
addressed was how the base flood elevations (BFE) from the current 2012 Federal Emergency 
Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) will impact facility 
development. Depending on the type of facility, the BFEs determine the minimum finished floor 
elevation (FFE) required.  

The minimum FFE is an important consideration as it directly correlates to the fill required to 
develop specific sites. In addition, the FAA has centerline longitudinal gradient standards for both 
taxiways and taxilanes and maximum allowable surface grades for aircraft parking aprons. The 
required surface gradients are outlined in Table 6-1. 

TABLE 6-1 
MAXIMUM ALLOWABLE SURFACE GRADIENTS 

Facilities Serving Aircraft 
Approach Category (AAC) 

Taxiways and Taxilanes 
(longitudinal) 

Aircraft Parking Aprons 
(any direction) 

A and B 2.0% 2.0% 

C and D 1.5% 1.0% 
 
SOURCE: FAA AC 150/5300-13A, Change 1, Airport Design. 
 

 

The longitudinal and surface gradient standards combined with the minimum FFE for each 
development site determines the offset needed between proposed aviation facilities and the existing 
airfield pavements. Different variations of these setbacks have been illustrated for the West Quad 
in Figure 6-10. The same taxiway, taxilane, and apron offsets have been applied as required to the 
various development sites around the airfield. 

  



0 500'

N

B

F

E

 

+

 

2

'

B

F

E

 

+

 

1

'

B

F

E

 

+

 

0

'

B

F

E

 

+

 

0

'

B

F

E

 

+

 

1

'

B

F

E

 

+

 

2

'

Source:

Naples Airport Master Plan

ESA, 2019.

FIGURE 6-10

WEST QUAD DEVELOPMENT CONSTRAINTS
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As noted on Figure 6-10, the setbacks along Taxiway D are based on the longitudinal taxiway 
grades needed to support the larger Aircraft Approach Category (AAC) C and D aircraft. Setbacks 
along Taxiway C are based on those required for the smaller AAC A and B aircraft requirements. 
For both, multiple FFE setbacks are provided. The BFE + 0’ setback is possible for hangar facilities 
that would not be occupied and where the proposed building has provisions for flood water to pass 
through without structural damage. Office and occupied areas must have a finished floor that is a 
minimum one foot above the base flood elevation (BFE + 1’). 

For planning purposes, the FFE for future facilities is based on the respective site’s BFE + 1’. The 
BFE + 2’ line has also been shown since some future facilities in the West Quad may need to have 
even higher finished floors in order to meet the dry retention requirements of the current conceptual 
drainage permits. The BFE + 2’ could also be considered more resilient to future storm or flooding 
events. Figure 6-10 also identifies the vertical limitations over the West Quad for any proposed 
structures relative to the existing ATCT line-of-sight requirements. While line-of-sight 
requirements apply to other portions of the airfield, they have the most potential impact on the 
development of future facilities in the West Quad based on the current ATCT location and height. 

6.5.2 Overview of Development Concepts 
The following sections provide an overview of the different development options created for each 
of the airport’s four quadrants. The primary objective for these concepts was to create a balance 
where ultimately, the four quadrants could collectively support the demand identified in the facility 
requirements. By the end of the 20-year planning period, the primary facilities would include: 

 Additional General Aviation Terminal Space 

 49 Additional T-hangar Units 

 Clearspan Hangars (to accommodate 115 new aircraft) 

 Aircraft Parking Apron Space (minimum 93,600 square yards or 19.3 acres) 

North Quad 
The north side of the airport is fairly well developed with relatively few sites left for future facilities. 
After the portion of Taxiway D between Taxiway B and Taxiway D5 was re-aligned in 2019, a few 
additional hangar sites became available along the Runway 5-23 flightline. Both Figures 6-11 and 
6-12 illustrate the new large clearspan hangars planned or under construction off this portion of 
Taxiway D. 
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FIGURE 6-11

NORTH QUAD DEVELOPMENT - CONCEPT A
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NORTH QUAD DEVELOPMENT - CONCEPT B
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Just north of the Taxiway B and Taxiway D intersection, a small amount of space will become 
available once the existing Aircraft Rescue and Fire Fighting (ARFF) station is relocated to the 
South Quad. In both North Quad concepts, a site for a future 100LL (AvGas) self-serve tank has 
been shown off Taxiway C. While the configurations are slightly different, both provide landside 
access off Citation Point, fuel truck parking, and an ADG I taxilane loop. In addition to the self-
serve facility, Concept A also shows the potential for two small clearspan hangars in this area while 
Concept B reflects one of the new ATCT options addressed in Appendix F. Given the need to 
preserve this site as a potential location for a new ATCT, Figure 6-11 reflects the recommended 
alternative for the area immediately north of the Taxiway B and Taxiway D intersection. Any future 
facility in this location cannot impact the required RVZ. Likewise, the Automated Surface 
Observing System (ASOS) wind sensor critical area and potential new ATCT line-of-sight 
requirements must also be taken into consideration. 

The largest vacant space available for aviation related development in the North Quad is an area of 
approximately 15 acres in the northwest corner. Concept A shows the potential to develop large 
clearspan hangars in this area while Concept B reflects the option for additional T-hangar units. 
For both, airside access would come off of Taxiway B and landside access off either Corporate 
Flight Drive or Patriot Way. 

South Quad 
In addition to the Commercial Airline Terminal, clearspan hangars, and T-hangars, the North Quad 
also accommodates a majority of the airport’s support and service facilities. These include the 
ATCT, airfield electrical vault, airport maintenance facilities, fuel farm, U.S. Customs and Border 
Protection (CBP), and future ARFF station. Based on the various analyses in the facility 
requirements, only the ATCT might need to be relocated during the 20-year planning horizon. 
Many of the other support and service facilities will need upgrades and/or slight expansions, but 
for most, such as the airfield electrical vault or airport maintenance facilities, these can be 
accommodated at the current sites.  

There is also approximately 16 acres of undeveloped space in the South Quad between the existing 
facilities and North Road. Unfortunately, due to the layout and configuration of the existing 
facilities, none of this vacant land has direct airfield access. Therefore, a number of options were 
created which explored how airside access could be provided to the south half of the South Quad. 
Figures 6-13, 6-14, and 6-15 illustrate the primary concepts for the potential buildout of the South 
Quad. Based on discussions during the master planning process, each of the concepts for the South 
Quad include preserving space for the rental car companies. While there are a number of ways the 
South Quad could be developed, a base assumption was that the rental car companies will have 
consolidated facilities in the future. 
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FIGURE 6-13

SOUTH QUAD DEVELOPMENT - CONCEPT A



0 500'

N

Source:

Naples Airport Master Plan

ESA, 2019.

FIGURE 6-14

SOUTH QUAD DEVELOPMENT - CONCEPT B
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FIGURE 6-15

SOUTH QUAD DEVELOPMENT - CONCEPT C
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Concept A explores the option of establishing a General Aviation Terminal on the south side of the 
airfield to include an expansion of the aircraft parking apron to support operations. As noted on 
Figure 6-13, the General Aviation Terminal shown in the South Quad would provide 
approximately 25,000 square feet (SF) of space. This size facility would accommodate the 21,000 
SF of fixed base operator (FBO) space required by the end of the 20-year planning period. 
Therefore, this alternative assumes that the current 19,228 SF General Aviation Terminal building 
in the East Quad would be maintained to provide the 15,800 SF of airport administration space 
needed by the end of the 20-year planning period. 

Concept B provides the ability for the South Quad to accommodate some of the additional T-hangar 
units, clearspan hangars, and aircraft parking apron space needed by the end of the planning 
horizon. It also preserves the Commercial Airline Terminal building and most of the adjacent 
automobile parking. The facilities proposed in Concept C also provide additional T-hangar and 
clearspan hangar facilities, as well as an expanded, contiguous aircraft parking apron area. As with 
Concept A, the options depicted under Concept C would redevelop the Commercial Airline 
Terminal facilities. For all three concepts, the additional apron space that can be realized has been 
reduced by the approximate 3,700 SY of apron area that currently lies within the RVZ; which 
cannot be utilized during the times the ATCT is closed. For Concepts B and C, the total apron space 
was reduced another 7,700 SY due to the current apron space that would be utilized for developing 
additional T-hangar buildings. 

East Quad 
Currently the East Quad supports the General Aviation Terminal, a number of T-hangar units, 
multiple clearspan hangar facilities, and the primary aircraft parking apron area for the airport. The 
area also accommodates the airport’s fuel truck fleet, provides two 100LL (AvGas) self-serve tanks, 
and facilities used by aviation organizations such as the Civil Air Patrol, Experimental Aircraft 
Association, and Naples Pilots Association. Figures 6-16, 6-17, and 6-18 illustrate different 
development concepts for the potential buildout of the East Quad. 

Additional aircraft parking apron space has been shown in each of the concepts for the south half 
of the area. During the course of the master plan study, it was determined that the southern half of 
the East Quad had the best re-development potential. This was based on the condition of the 
different hangars in this area, the undeveloped space between the existing facilities and stormwater 
pond off Airport Pulling Road (approximately five acres), and the recent investment in the T-hangar 
facilities north of Radio Road. The expansion of the apron area would be a phased approach to 
enable new facilities to be constructed in other quadrants of the airport to offset those impacted by 
the apron expansion. As noted on each figure, the additional apron space that can be realized in 
each East Quad concept was reduced by the approximate 14,100 SY of apron area currently within 
the RVZ. 
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FIGURE 6-16

EAST QUAD DEVELOPMENT - CONCEPT A
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FIGURE 6-17

EAST QUAD DEVELOPMENT - CONCEPT B
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FIGURE 6-18

EAST QUAD DEVELOPMENT - CONCEPT C
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The East Quad concepts explore different options to provide the additional General Aviation 
Terminal space identified in the facility requirements for both FBO operations and airport 
administration. Under Concept A it is assumed that a new General Aviation Terminal to 
accommodate the FBO space would be constructed in either the South or West Quads. The existing 
General Aviation Terminal would then be expanded to extent possible to provide the both short-
term FBO and airport administration space, as well as to ultimately serve as just the airport 
administration facility. 

Both Concepts B and C also include expanding the existing General Aviation Terminal building to 
the extent possible to provide additional FBO and airport administration space in the short-term, 
but each also propose a new General Aviation Terminal in the south half of the East Quad. The 
new facility would be approximately 25,000 SF to accommodate the more than 20,000 SF of 
additional FBO space calculated as required by 2038, leaving the current General Aviation 
Terminal building to eventually serve as the airport administration facility. The primary difference 
between Concepts B and C is the ability to provide the necessary automobile parking that would 
be required to support both the FBO activity and airport administration operations. If all of the FBO 
and airport administration facilities remain in the East Quad, it was estimated that a total of 580 
automobile spaces would be needed by 2038. To accommodate this demand, Concept B includes a 
parking structure while Concept C reflects an expansion of the existing surface lots. 

Each of the East Quad concepts include additional clearspan hangar space and the potential to 
renovate the existing Civil Air Patrol facility in its current location. As part of the expansion and 
redevelopment of the East Quad facilities, each concept also includes a site to provide a future fuel 
farm area. The potential for a fuel farm in the East Quad would not replace the current facility in 
the South Quad, rather provide the ability to expand the overall storage capacity as well as to 
provide a more efficient location for the Jet A fuel trucks to reload. 

West Quad  
While the West Quad represents the largest contiguous piece of airport property available for 
aviation related development, there are also a number of constraints. The most significant of which 
is related to the TVOR setbacks; however, these are considered short-term as the FAA intends to 
begin decommissioning the facility in their 2021 fiscal year. After the TVOR is decommissioned; 
it is the intent of the FAA Air Traffic Organization to maintain the current facility in order to 
continue to operate the Distance Measuring Equipment (DME). At that point in time, the critical 
area around the facility will be reduced to the line-of-sight required for the DME signal to aircraft 
in the air. If necessary from a development standpoint, the DME equipment could ultimately be 
relocated to another location on the airfield. 

Figures 6-19, 6-20, and 6-21 illustrate different development concepts for the eventual buildout of 
the West Quad. As noted in the constraints analysis, the current FEMA floodplain elevations place 
substantial siting, design, and construction considerations on every new facility constructed at the 
airport. Future development in the West Quad has perhaps the most significant impacts related to 
the minimum FEMA floodplain elevations. In fact, each of the concepts of the West Quad illustrate 
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and include notes about the setbacks required to accommodate a minimum finished floor elevation 
of 9 feet AMSL based on the current floodplain elevations. 

For each of the West Quad concepts, an access road off of North Road, just south of the wooded 
area utilized for part of the Gordon River Greenway easement, is shown ending at the Collier 
Mosquito Control District facilities. In addition to providing access to future aviation facilities, this 
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. To ensure this, the 
existing access to the Collier Mosquito Control District off the end of North Road should be 
removed once the new access road is complete. 

Concept A for the West Quad reflects the option of establishing a General Aviation Terminal of 
approximately 25,000 SF on the west side of the airfield. As with the other options, a facility of 
this size would accommodate the ultimate 21,000 SF of FBO space required and assumes that the 
current General Aviation Terminal in the East Quad would provide the ultimate airport 
administration space. Concept A also includes a large aircraft parking apron to support the general 
aviation operations, as well as the ability to provide some additional T-hangar units and clearspan 
hangars. 

Under Concept B, the space required for a General Aviation Terminal has been replaced with some 
additional T-hangar units, a few larger clearspan hangars (including one with an aircraft apron to 
support aircraft maintenance or other similar services), and the potential option for a new ATCT 
site (as addressed in Appendix F). Concept C has the ability to provide even more T-hangar units 
should it be decided that no other sites on the airfield are preferred to meet the demand expected 
for these facilities. Concept C retains the ability to provide a larger clearspan hangar with an apron 
to support some type of aircraft services, but does not provide the option of a new ATCT on the 
west side of the airport. 
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FIGURE 6-19

WEST QUAD DEVELOPMENT - CONCEPT A
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FIGURE 6-20

WEST QUAD DEVELOPMENT - CONCEPT B
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FIGURE 6-21

WEST QUAD DEVELOPMENT - CONCEPT C
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6.5.3 Evaluation Criteria 
The following describes the six primary attributes utilized to evaluate the different development 
concepts. As noted in the individual tables, these attributes are ranked between one and five for 
each of the airport’s four quadrants, with five being the best. Therefore, when comparing different 
options, the one with the highest total is considered to be the most advantageous. 

Airside Access 
For any aviation related development, an important element to consider is how each site could tie 
into the ultimate airfield configuration for aircraft operations. This includes the ability to support 
the movement and parking requirements of the specific aircraft the facility is intended to serve. 
Different concepts are not rated lower if they require new airside access; however, they would rank 
lower if the access requires unnecessary replication of airside facilities that already exist or are 
planned at another location. 

Options typically rate higher if the concept provides the ability for more than one taxiway into and 
out of the area. Depending on the size of the facility being evaluated, such dual access may be a 
minimum requirement to support activity during peak times as well as the rare occasions when one 
access point might be temporarily unavailable due to maintenance or an operational issue. 

Landside Access 
Dedicated landside access for the tenants, users, and customers of an aviation facility is mandatory. 
While in some cases landside access may be acceptable via roads on the secure side of the airfield, 
and in rare cases across non-movement areas, no landside access can be allowed across an active 
movement area. For public facilities, the landside access must be provided outside of the secured 
airfield perimeter. As with airfield access, an option is not penalized if it requires new landside 
access; however, alternatives will rank lower if they require significant alterations to established 
roads or traffic patterns. 

Compatibility with Adjacent Uses 
For aviation related development, an option’s compatibility with adjacent uses will have a direct 
impact on the operational efficiency of each facility. Due to the variety of aviation operators at 
APF, some sites are more advantageous than others for the activity the facility is intended to serve. 
Ratings for compatibility are predominantly based on how a proposed facility might positively or 
negatively impact the overall airfield operation. Compatibility also takes into consideration whether 
or not the option necessitates the redevelopment of existing facilities. 

Flexibility of Facility Configuration 
The ability to accommodate not only the initial demand, but the facilities for future demand may 
make one site more desirable than another. A site can obtain the highest rating if the facility 
requirements for the 20-year planning period are accommodated; likewise, those with the space to 
provide different layouts or concepts are also considered advantageous. 
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Potential Environmental Impact 
It is important to determine whether any of the proposed concepts might have an impact on the 
surrounding features documented in the environmental overview chapter. The environmental rating 
is also influenced based on the sustainability initiatives and screening criteria described in 
Appendix H with the overall objective of reducing the airport’s environmental impact. 

Constructability 
This attribute evaluates whether the construction of a proposed option would create any impacts to 
existing facilities or airfield operations. Most construction will include temporary impacts but may 
also create permanent changes to the surrounding environment. For some, construction may result 
in improvements to the area, which would increase the rating of the option. Constructability also 
takes into account whether the site has the required utility infrastructure and if significant site prep 
is required. 

6.5.4 General Aviation Terminal and Aircraft Apron Space 
The facility requirement analysis determined that 36,800 SF of space is ultimately required for FBO 
and airport administration space by the end of the 20-year planning period. Options for a new 
25,000 SF General Aviation Terminal were shown in the development concepts for all but the North 
Quad. As noted previously, a 25,000 SF facilities would accommodate the minimum 21,000 SF of 
FBO space required by 2038 while the existing 19,228 SF General Aviation Terminal would be 
reconfigured to provide the 15,800 SF of airport administration space needed by the end of the 20-
year planning period.  

As an alternate option for each concept considered, if the future General Aviation Terminal is two 
story, the 25,000 SF footprint (up to 50,000 SF total area) could accommodate both the FBO and 
airport administration functions in a single facility. This would allow the existing General Aviation 
Terminal to be repurposed for another aviation use. In either case, it was estimated that ultimately 
580 automobile spaces would be required to support both functions. Under every concept, the 
aircraft parking apron space is maximized as much as possible to reflect the needs of the FBO 
operations, especially during seasonal peaks. Table 6-2 reflects the evaluation of the South, East, 
and West Quads relative to their ability to accommodate the future General Aviation Terminal and 
aircraft apron needs based on the primary evaluation attributes. 
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TABLE 6-2 
EXPANSION OF GENERAL AVIATION TERMINAL AND AIRCRAFT APRON SPACE 

Attributes for Proposed Facility North 
Quad 

South 
Quad 

East 
Quad 

West 
Quad 

Airside Access n/a 4 5 3 

Landside Access n/a 3 5 2 

Compatibility with Adjacent Uses n/a 3 4 5 

Flexibility of Facility Configuration n/a 4 3 4 

Potential Environmental Impact n/a 4 5 2 

Constructability n/a 4 4 4 

Total n/a 22 26 20 
NOTE: Attributes for each site individually ranked 1-5 with 5 being the best. 
 
SOURCE: ESA, 2019. 
 

 

Given that the West Quad is relatively undeveloped, a new General Aviation Terminal on this side 
of the airport ranked the highest with respect to compatibility. However, due to the wetlands, 
Gordon River Greenway easement, and conservation area, the West Quad would have limited space 
to accommodate the associated aircraft parking apron, even if the hangar areas shown in Figure 6-
19 were utilized for additional apron space. The West Quad also has the least advantageous landside 
access, located over a mile and a half from Airport Pulling Road (via North Road) and represents 
the most potentially vulnerable site given the surrounding environment. 

The South and East Quads ranked very close with only slight differences in each of the attributes. 
The East Quad has slightly better airside access given the predominant flow of aircraft when 
Runway 5 is active. From a landside standpoint, the East Quad has the most visibility including 
access via a major intersection and does not require as many new automobile spaces given the large 
parking lot in the South Quad would need to be converted to aircraft apron space. The East Quad 
is slightly better with respect to compatibility while the two are similar for constructability. For the 
South Quad option, the Commercial Airline Terminal building and the large automobile parking 
lot would be impacted (see Figure 6-13), while the East Quad concepts would necessitate the 
redevelopment of a number of existing hangar facilities and bisect Aviation Drive South (see 
Figures 6-17 and 6-18). 

From an environmental standpoint, the South Quad ranked lower given that it would place the 
arrival and departure point of most jet operations closer to the neighboring communities to the 
south. Doing so would shift a majority of the noise generated by aircraft ground movements as well 
as from their engines or auxiliary power units when sitting on the ground, further south. 

Based on the results in the evaluation matrix, the East Quad is the preferred site for the future 
expansion of the General Aviation Terminal facilities. All three of the concepts presented for the 
East Quad reflect an expansion of the current General Aviation Terminal building given the 
immediate need for additional FBO and airport administration space. Figures 6-17 and 6-18 both 
reflect a new 25,000 SF General Aviation Terminal site on the south half of the East Quad, with a 
key difference being Concept B includes a parking structure while Concept C shows additional 
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surface lots. A 600 space parking structure was included in Concept B since the facility would be 
located on top of the existing 158 space long-term lot. Under Concept C, an expansion of the 
existing surface lots would provide the additional 264 spaces needed. The primary tradeoff is that 
Concept C provides a little less aircraft apron space, but is more advantageous overall, especially 
from a cost perspective. Therefore, Concept C (Figure 6-18) was selected as the recommended 
new General Aviation Terminal alternative. 

A total of 71 T-hangars and one small clearspan hangar will be impacted by the recommended 
General Aviation Terminal and related facilities alternative. It is anticipated that 35 of the T-hangar 
units will need to be removed in the short-term to accommodate the first phase of the new General 
Aviation Terminal facilities. This includes the 20 shade/T-shelter spaces and the 15 unit T-hangar 
with the pilot’s lounge used by different aviation organizations, as well as the small clearspan 
hangar. The remaining 36 T-hangar units in the southeast corner of the East Quad will likely not 
be impacted until the middle part of the 20-year planning period. 

6.5.5 T-Hangar Facilities 
The demand for T-hangars at APF is expected to continue with an additional 49 units required by 
the end of the 20-year planning period. However, there are 71 existing units that will eventually 
need to be relocated in order to develop the recommended new General Aviation Terminal and 
related facilities shown in Figure 6-18. This creates the necessity for 120 additional T-hangar units 
overall. It is worth noting that no additional T-hangars were considered for the East Quad given the 
space limitations and the fact that T-hangars do not warrant the premium access and visibility 
provided in that quadrant. It was determined early in the evaluation of potential airfield 
development alternatives that T-hangars in this location would not reflect the highest and best use 
of the land available. 

For all of the T-hangar concepts, the buildings shown are based on the Erect-A-Tube N60-48 nested 
T-hangar building which is 60 feet wide by 264 feet long for a ten unit structure. This is nearly 
identical in size to Fulfab’s LK48 fully nested T-hangar building, both of which have an overall 
height just under 20 feet. These popular T-hangar buildings can fit a single aircraft with a wingspan 
up to 47.5 feet and tail height of 14 feet in each unit. T-hangars of this size were used in developing 
the concepts since they can accommodate a number of the most common single-engine and light 
multi-engine (piston and turboprop) general aviation aircraft. All of the taxiways/taxilanes 
providing access to the T-hangars provide ADG I standards and have been configured to meet the 
longitudinal grade requirements for AAC A and B aircraft (given the assumed finished floor 
elevation for each site).  

In the North Quad, Figure 6-12 reflects the potential for 64 new T-hangar units. Concepts for the 
South Quad range from 24 to 42 T-hangar units that could be developed on or adjacent to the 
existing aircraft parking apron on the east side of the site (see Figures 6-14 and 6-15). Each of the 
three concepts developed for the West Quad (Figures 6-19, 6-20, and 6-21) include T-hangar 
building configurations which range from 40 to 126 units. Table 6-3 provides an evaluation of 
additional T-hangar units in the North, South, and West Quads. 
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TABLE 6-3 
ADDITIONAL T-HANGAR FACILITIES 

Attributes for Proposed Facility North 
Quad 

South 
Quad 

East 
Quad 

West 
Quad 

Airside Access 4 5 n/a 5 

Landside Access 5 4 n/a 5 

Compatibility with Adjacent Uses 4 5 n/a 5 

Flexibility of Facility Configuration 4 3 n/a 5 

Potential Environmental Impact 2 5 n/a 2 

Constructability 5 3 n/a 4 

Total 24 25 n/a 26 
NOTE: Attributes for each site individually ranked 1-5 with 5 being the best. 
 
SOURCE: ESA, 2019. 
 

 

Each of the concepts ranked very similar with respect to airside access, landside access, and 
compatibility. The North Quad ranked lower on airside access given the proposed site is located 
off the end of Taxiway B, in a corner of the airport. For landside access the West Quad ranked high 
since the longer drive off Airport Pulling Road is not critical for T-hangar facilities as it is for the 
General Aviation Terminal described previously. The South Quad had a slightly lower rating since 
the proposed T-hangars are the furthest from any public access or automobile parking. From a 
compatibility standpoint, the North Quad was considered slightly less desirable given the proximity 
to the rotorcraft operations of the Collier County Sheriff’s Aviation Unit. The mix of rotorcraft and 
light aircraft operations (including open T-hangar units) creates the potential for issues related to 
rotor wash. 

The sites varied with respect to flexibility given that only the West Quad provides the ability to 
accommodate the full T-hangar demand required, including the potential for different facility 
configurations. The North Quad possesses some flexibility while the South Quad is the most 
constrained. From an environmental perspective, both the North and West Quads ranked lower 
given the potential vulnerability of the sites given their proximity to the Gordon River and lower 
surrounding land. For constructability, the concepts for the South Quad rated the lowest since they 
would alter the existing aircraft parking apron and stormwater system on the east side of the site. 
These impacts could be problematic during design given the current pavement elevations of the 
surrounding facilities and infrastructure. Under Concept B (Figure 6-14) the larger number of T-
hangars would likely result in the need for dual taxilane access and the need to reconfigure portions 
of the interior airport perimeter road as well as access to the airport fuel farm. 

As shown in Table 6-3, the West Quad ranked the highest with the South and then North Quads 
not far behind. While Concept C for the West Quad can potentially accommodate the additional T-
hangars required (to include the 71 that need to be relocated from the East Quad), the timing needs 
to be considered. Currently there is no infrastructure in the West Quad to support the immediate 
development of any T-hangars. When this is combined with the need for additional fill to develop 
anything in the West Quad, it highlights the need for the airport to have a site that can be developed 
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for additional t-hangars more quickly. Both the North and South Quadrants have this ability, which 
is essential to support the preferred General Aviation Terminal alternative. However, as addressed 
in the next section, the airport is also in need of space that can be easily developed for the larger 
clearspan hangar demand. Only the North Quad has space that can be immediately developed for 
additional large aircraft hangar facilities. Therefore, it is recommended that T-hangar facilities be 
planned in both the South and West Quads, which creates the ability to develop some of the 
additional T-hangars units in the short-term and the others as demand dictates. 

For the South Quad, Concept B (Figure 6-14) reflects the recommended T-hangar facilities given 
it has the ability to provide 42 new T-hangar units in the short-term. The concept also includes the 
ability to develop 14 smaller clearspan hangars (2,500 SF each) along the south edge of the T-
hangar area. Therefore, this concept has the potential to support a majority of the hangar facilities 
that would be impacted by the recommended General Aviation Terminal alternative. As noted 
previously, the option to provide dual taxilane access for this expanded corner of the South Quad, 
along with the addition of a 100LL (AvGas) self-serve fuel tank should be considered.  

Concept B of the West Quad (Figure 6-20) was selected as the recommended T-hangar alternative 
for the long-term planning period. While the exact configuration may ultimately change for the 
facilities built on this side of the airfield, Concept B provided the best balance of additional T-
hangar units relative to the projected need. 

6.5.6 Clearspan Hangars 
By the end of the 20-year planning period, it was determined that additional clearspan hangar space 
is required to accommodate 115 new based aircraft. While the facility requirements identified the 
need for both small and large clearspan hangars, it also recognized that most would be utilized by 
the larger multi-engine and jet aircraft, as well as some rotorcraft. Plans for future hangars must 
also consider the fact that some will need to provide storage for a mix of aircraft types, some will 
support specific services such as aircraft maintenance, and others will serve as private facilities. 
Thus a key element in developing concepts for such facilities is flexibility and the ability to support 
the larger ADG III aircraft expected in the operational fleet mix. 

For nearly every concept, the associated taxiway/taxilane access to the clearspan hangars meet 
ADG III standards and have been configured with the longitudinal grade requirements for AAC C 
and D aircraft (given the assumed finished floor elevation for each site). For the largest hangars, 
clear door widths of up to 110 feet and heights of up to 30 feet have been considered in the concepts 
to serve the largest aircraft in the ADG III category. Not only does this provide the proper hangar 
footprint, but also the proper setback given the estimated overall hangar height of 45 feet above 
ground level. Table 6-4 compares the primary attributes associated with developing clearspan 
hangars in each of the four quadrants. 
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TABLE 6-4 
ADDITIONAL CLEARSPAN HANGAR FACILITIES 

Attributes for Proposed Facility North 
Quad 

South 
Quad 

East 
Quad 

West 
Quad 

Airside Access 4 4 5 5 

Landside Access 5 5 5 5 

Compatibility with Adjacent Uses 5 5 5 5 

Flexibility of Facility Configuration 4 5 4 5 

Potential Environmental Impact 2 5 5 2 

Constructability 5 3 4 5 

Total 25 27 28 27 
NOTE: Attributes for each site individually ranked 1-5 with 5 being the best. 
 
SOURCE: ESA, 2019. 
 

 

Airside access for the North Quad is slightly less advantageous given the site is located off the end 
of Taxiway B, in a corner of the airport. Similarly, the clearspan hangars in the South Quad concepts 
are a bit more remote from the airfield than other locations. With respect to landside access and 
compatibility, there is no significant differentiation between any of the concepts. This has to do 
with the fact that the airfield is fairly well established to accommodate the larger general aviation 
fleet and clearspan hangars do not necessarily need quick access (or visibility).  

While none of the quadrants could support the total clearspan hangar space needed, the North and 
East Quads have the least flexibility for development. In the North Quad, this is due to the limited 
space available as well as the imaginary surfaces and setbacks associated with the approach end of 
Runway 14. For the East Quad concepts, limited space as well as the need to maintain certain 
facilities reduced the potential options. From an environmental standpoint, the North and West 
Quads were ranked lower given the potential vulnerability of the sites due to their proximity to the 
Gordon River and lower surrounding land. 

With respect to constructability, the South Quad ranked the lowest due to the impacts associated 
with existing facilities. Under Concept B (Figure 6-14), the Collier County Emergency 
Management Services (EMS) facility off Taxiway A would be impacted by the required ADG III 
taxilane access into the proposed clearspan hangar area. The airside access would also bisect Tower 
Drive and impact the existing rental car service facilities in this area. Concept C (Figure 6-15) for 
the South Quad would impact the Commercial Airline Terminal building, large automobile parking 
lot, and rental car service facilities. In the East Quad, all three of the concepts would impact existing 
hangar facilities and Aviation Drive South. 

Due to the immediate need and the space required for these facilities, it is recommended that future 
airport development plan include clearspan hangars in each of the four quadrants. For the North 
Quad the general configuration of large clearspan hangars shown in Concept A (Figure 6-11) is 
the preferred alternative. As mentioned previously, this is the only site on the airport that currently 
has the ability to be developed immediately. 
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For the South Quad, Concept B (Figure 6-14) reflects the most advantageous option to provide 
additional clearspan hangar space in this portion of the airfield. While the required airside access 
would impact the Collier County EMS Hangar, Tower Drive, and some rental car service facilities, 
this option preserves the Commercial Airline Terminal and most of the existing surface lots. It is 
also assumed that the EMS operation could be relocated to one of the other clearspan hangars 
planned and the concept includes the provision for new rental car facilities in the central portion of 
the South Quad. 

The recommended concept for additional clearspan hangars in the East Quad represent a general 
layout based on the recommended General Aviation Terminal facilities (Figure 6-18). For the West 
Quad, the concept of developing clearspan hangars primarily along Taxiway D is recommended. 
As shown in Figure 6-20, this layout provides the opportunity and flexibility for a variety of hangar 
facilities given the site’s constraints. It also allows the north half of the West Quad to be reserved 
for the recommended long-term T-hangar development and preserves the option for a new ATCT 
on this side of the airfield. 

6.5.7 Recommended Development Concepts 
With the exception of the recommended General Aviation Terminal alternative for the East Quad, 
Table 6-5 summarizes the other development concepts for each quadrant of the airport. Combined 
the proposed facilities will meet or exceed the demand projected over the 20-year planning period. 

TABLE 6-5 
RECOMMENDED DEVELOPMENT CONCEPTS 

 T-Hangars Clearspan 
Hangars 

Aircraft Parking 
Apron 

Additional Needed by 2038 49 units 115 aircraft 93,600 SY 

North Quad Concept A 0 41 27,300 SY 

South Quad Concept B 42 35 20,000 SY 

East Quad Concept C (71) 21 28,400 SY 

West Quad Concept B 78 30 23,000 SY 

     

 Totals 49 127 98,700 SY 
NOTE: SY = square yards. 
 
SOURCE: ESA, 2019. 
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 Support and Service Facilities 
Concepts for those facilities which directly support the current and expected increase in aviation 
activity are addressed in the following sections. Many of these facilities have very specific 
functional criteria which limit options for siting and while alternatives are limited for these 
facilities, they are included to provide a more complete description of the overall recommended 
airport development plan. 

6.6.1 Airport Traffic Control Tower  
As documented in the facility requirements chapter and the ATCT technical report included in 
Appendix F, the existing ATCT needs additional space and equipment upgrades as soon as 
possible. Short-term recommendations from the ATCT technical report include the addition of a 
1,000 SF modular base building to provide the additional space needed for existing ATCT 
functions. Following the installation of a base building, a complete renovation and reconfiguration 
of the ATCT facility is recommended to upgrade and make the facility more efficient. This will 
require a temporary tower to be deployed during certain elements of the work, particularly during 
the ATCT cab renovations. 

Ultimately, the existing ATCT is expected to reach the end of its useful life as it will be 46 years 
old at the end of the 20-year planning period. Therefore, the short-term planning period needs to 
include a formal ATCT siting study in anticipation of designing and constructing a new ATCT in 
the intermediate-term. The ATCT technical report in Appendix F includes an initial siting analysis 
which resulted in preserving optional sites in both the North and West Quads for a new ATCT. 
These have been mentioned in the previous sections and are included in the recommended concepts 
for those quadrants (Figures 6-11 and 6-20). 

6.6.2 Aircraft Rescue and Fire Fighting Station 
As noted in the inventory chapter, a new Aircraft Rescue and Fire Fighting (ARFF) station will be 
constructed in the South Quad, just northeast of the existing ATCT. Because the new ARFF station 
facility and site have already been established, they have been included on each of the figures of 
this chapter. Once the new station becomes operational, the old station, which is located within the 
RVZ, will be removed. 

6.6.3 Airport Maintenance Facilities 
While the existing airport maintenance facilities are functional, additional space and equipment 
will be required during the course of the 20-year planning horizon. Both Concepts B and C for the 
South Quad include options for the expansion of the existing maintenance facilities. Given Concept 
B (Figure 6-14) includes the recommended alternative for the development of additional T-hangars 
and clearspan hangars, as well as a potential consolidated rental car facility option, the expanded 
maintenance facility also reflected in this concept should be preserved. 
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6.6.4 Fuel Farm 
In order to provide additional Jet A fuel storage to accommodate demand during seasonal peaks, 
the airport is currently expanding the existing fuel farm located in the South Quad. The project 
includes the addition of two 40,000 gallon Jet A tanks. To accommodate the anticipated increase 
in aircraft activity throughout the 20-year planning period, additional tank capacity for Jet A and 
100LL (AvGas) is required, as well as for any newer fuel(s) that will eventually replace 100LL for 
piston aircraft. 

Given that the existing fuel farm site will pretty much be at capacity after the current expansion 
and that the General Aviation Terminal facilities will remain in the East Quad, the potential for a 
second fuel farm in the East Quad should be preserved. As noted previously, this facility would not 
replace the current fuel farm in the South Quad, rather provide additional storage capacity as well 
as a more efficient location for the Jet A fuel trucks to reload. The preferred General Aviation 
Terminal alternative in Figure 6-18 includes a second fuel farm site in the southeast corner of the 
East Quad. 

6.6.5 Interior Airport Perimeter Road 

Options to expand and improve the existing interior airport perimeter road system were considered 
as part of the alternatives analysis. For the approach end to Runway 5, an interior perimeter road 
around the RSA is recommended. As shown on Figure 6-22, the road would be located between 
the run-up area at the southwest end of Taxiway A and the southwest end of Taxiway D. For the 
Taxiway D end, the new perimeter road would either tie into the existing or future end of Taxiway 
D, depending on which project comes first. 

At the approach end of Runway 23, the current interior airport perimeter road needs to be moved 
out of the RSA. The new alignment around this end of the runway is depicted on Figure 6-22 which 
also shows that it would require the relocation of a portion of the airport security fencing. As noted 
in the facility requirements chapter, the relocation of the perimeter fence in this area would 
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 RPZ and is therefore considered an 
incompatible use that should be removed regardless of the interior perimeter road project. 

As part of the recommended T-hangar development in the South Quad, it was noted that a portion 
of the interior airport perimeter road would need to be relocated (see Figure 6-22). This is due to 
improvements needed to provide adequate airfield access to the facilities proposed in the southeast 
corner of the South Quad. Ultimately, an interior airport perimeter road around the approach end 
to Runway 14 was not recommended. While concepts were included in both Figures 6-7 and 6-8, 
neither could provide the ability to go around the RSA without an additional 2,000 linear feet of 
road. 
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 Non-Aeronautical Development 
Due to the limited space available at APF for the aviation related demand, there are not a lot of 
opportunities for future non-aeronautical parcels. In fact, only three sites have been identified as 
part of the overall recommended airport development plan (Figure 6-22). 

In the North Quad the undeveloped space north of Citation Point and adjacent to the City of Naples 
and Collier County Recycling Facilities could be developed for non-aeronautical uses. Given that 
this area was a former landfill, any development will likely include removing and/or mitigating old 
landfill materials as was required when the City and County facilities located in this area were 
developed. 

Undeveloped land to the south of North Road in the southwest corner of the airport property also 
has the potential for non-aeronautical development. Potential constraints to this parcel include the 
crenelated wet ditch system (see Figure 6-22) planned in this area as part of the airport’s current 
stormwater management plan. As noted in the airfield constraints analysis, there are also a number 
of potential environmental considerations in this corner of the airfield as well as setback and height 
considerations given the proximity to the approach end of Runway 5. 

The third site identified for potential non-aeronautical development includes a parcel in the East 
Quad just south of Radio Road. Limitations to the land available at this site include the 
recommended General Aviation Terminal facilities, an existing communications building lease, 
and the stormwater pond off Airport Pulling Road. 

 Summary of Development Alternatives 
The preceding sections have identified and analyzed the key facilities related to the future 
improvement of APF. The concepts considered for future aviation related facilities focused on 
meeting the 20-year requirements while maintaining the airfield’s operational efficiency and safety, 
as well as incorporating the sustainability initiatives described in Appendix H. The various facility 
improvements and preferred concepts were combined to create the overall recommended airfield 
development plan shown in Figure 6-22. This plan will be utilized as the basis for the development 
of the new ALP drawing set and development program described in the following chapters. 
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CHAPTER 7 
Airport Layout Plan Drawings 

7.1 General 
This chapter describes the Airport Layout Plan (ALP) drawing set developed as part of the master 
plan. These plans identify areas of the Naples Airport (APF) needed for aviation related 
development during the 20-year planning horizon, as well as some land available for potential non-
aeronautical use. The plans also serve as a reference for the Naples Airport Authority (NAA) and 
airport management to evaluate existing and/or future obstruction disposition in conjunction with 
the Federal Aviation Administration (FAA) criteria. The ALP drawing set presented may be 
amended over time to reflect changes to the airport environment, demand affecting future facilities, 
or data related to the airfield surfaces. 

7.2 Drawing Set 
The ALP drawing set consists of 20 drawing sheets, which have been prepared using AutoCAD 
software to graphically depict the recommended airfield improvements, imaginary safety surfaces, 
and layout of future facilities. The sheets of the ALP drawing set meet the criteria established in 
FAA Advisory Circular (AC) 150/5070-6B, Change 2, Airport Master Plans; FAA Office of the 
Associate Administrator for Airports (ARP) Standard Operating Procedure (SOP) 2.0, Standard 
Procedure for FAA Review and Approval of Airport Layout Plans (ALPs), the Florida Department 
of Transportation (FDOT) 2016 Guidebook for Airport Master Planning, and FAA AC 150/5300-
13A, Change 1, Airport Design. 

The ALP drawing set has been prepared using the airport survey, mapping, and imagery collected 
at the beginning of the master plan study as part of the FAA Airports Geographic Information 
System (AGIS) requirements. This data was primarily collected in April 2018 and the digital files 
were conditioned for compliance with the FAA AGIS program standards, then submitted, reviewed, 
and accepted by both the National Geodetic Survey (NGS) and FAA. 

The ALP drawing set includes: 

 Cover Sheet 
 Data Sheet 
 Existing Facilities 
 Airport Layout Plan 
 Terminal Area Plans (4 sheets) 
 Runway Gradient Analyses (2 sheets) 
 Airport Airspace (2 sheets) 
 Inner Approach Plans and Profiles (5 sheets) 
 Runway Departure Surfaces (2 sheets) 
 Exhibit “A” Airport Property Inventory Map 
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The recommended development addresses the needs identified in the assessment of facility 
requirements, which were then evaluated to determine the best alternatives to create a flexible plan 
meeting NAA’s goals. A reduced size set of the ALP drawings is included at the end of this chapter 
while a full size version is on file at the airport management office as well as with both FAA and 
FDOT. 

7.2.1 Existing Facilities 
The Existing Facilities drawing documents the current airfield layout and structures on the airport. 
Also shown are the key design standards, critical surfaces, as well as roads and buildings in the 
immediate vicinity of the airport. While this is not a required drawing for an ALP drawing set, the 
separation of existing and future features simplifies the information provided on the ALP. 

7.2.2 Airport Layout Plan 
The ALP presents the proposed improvements for the airfield along with future design standards, 
critical surfaces, buildings, roads, and other features of the airport. Due to the various airfield 
facilities, a separate Data Sheet was developed which precedes the Existing Facilities and ALP 
sheets. Once approved by the FAA and FDOT, the ALP becomes the official guidance for pursuing 
funding for airport improvements since at a minimum projects must be included on the ALP to be 
eligible for federal and state grants. As such, the drawing should be updated as necessary to reflect 
the changes to the airfield conditions or future needs. 

Most of the information presented on the ALP has been analyzed in preceding chapters, justifying 
the need for the improvements shown. The airfield also reflects any changes necessary to meet the 
current FAA design standards. Before construction, each project will require approval from NAA 
and be subject to an airspace analysis by the FAA. 

7.2.3 Terminal Area Plans 
The Terminal Area Plans depict the same development configuration shown on the ALP at a larger 
scale so that additional features and greater detail of the proposed facilities can be discerned. There 
are four of these drawings; one for each quadrant of the airport.  

North Quad 
Future development in the North Quad mostly includes a number of clearspan hangars to support 
the based aircraft demand and existing tenant activity. It is anticipated that all of the proposed 
hangars shown will be constructed by private developers leasing land from NAA. For the clearspan 
hangars in the northwest corner, the airport will develop the airside access off Taxiway B, the 
aircraft apron area, and stormwater drainage features. 

Just north of the Taxiway B and Taxiway D intersection there is the potential to redevelop two 
small clearspan hangars with a single larger hangar. To the east of this area space has been reserved 
as an optional site for a replacement Airport Traffic Control Tower (ATCT). In addition to the 
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various imaginary surfaces, all future facilities must remain clear of the Runway Visibility Zone 
(RVZ) required between the two runways as depicted on the drawing. 

South Quad 
The South Quad terminal area plan includes a number of new hangars and additional general 
aviation aircraft parking apron space around the Commercial Airline Terminal building. Both T-
hangars and small box hangars are planned in the southeast corner to accommodate a number of 
the based aircraft that will be displaced when older hangars in the East Quad are replaced with the 
new General Aviation Terminal facilities. The expanded taxilane access into this hangar area also 
includes the ability to provide a 100LL (AvGas) self-serve fuel tank facility, just east of the airport’s 
fuel farm. 

Two expansions of the Commercial Airline Terminal apron are shown. While the one to the north 
(south of the Taxiway A and Taxiway C intersection) would provide additional space for the 
queuing of aircraft during peaks, aircraft cannot park in this area when the ATCT is closed, since 
it is within the RVZ. The other apron expansion to the east will provide general aviation aircraft 
parking space. Another future aircraft parking apron is depicted in the southwest portion with a 
number of clearspan hangars around the perimeter. However, as shown, a taxilane would have to 
come off Taxiway A to access this site, which impacts some existing facilities. For the impact to 
the Emergency Management Services (EMS) facility; Collier County has already identified the 
need to develop a new EMS building at the airport. For the other impacts, the plan reflects 
improvements to provide new landside access to the north end of Tower Drive, expanded 
automobile parking areas, and the potential for a consolidated rental car facility. The South Quad 
also includes an expansion of the airport’s maintenance facilities.  

East Quad 
The primary focus of development in the East Quad includes a new General Aviation Terminal and 
expansion of the aircraft parking apron space to accommodate both existing and future demand. 
Two aircraft storage hangars and a ground support equipment lean-to are also included to support 
NAA’s fixed base operator (FBO) operations. Space for a second fuel farm is reserved to provide 
additional fuel storage capacity and a more convenient location for the significant activity that 
occurs on this side of the airport. The East Quad also reflects improvements to the edge of the 
General Aviation Terminal apron to better facilitate aircraft movements during peak periods, some 
additional box hangars at the north end, expanded automobile parking, and the opportunity for non-
aeronautical development off Airport Pulling Road. 

West Quad  
A number of future clearspan and t-hangar facilities are depicted in the West Quad to support the 
long-term aircraft storage demand. While the ultimate layout of these facilities will certainly 
change, the general concept is for facilities serving the smaller aircraft to be situated off Runway 
14-32 and those for larger aircraft off Runway 5-23. Given the potential to accommodate a 
significant number of small aircraft in the West Quad, a 100LL (AvGas) self-serve fuel tank facility 
and an aircraft wash rack have also been included. 



Airport Layout Plan Drawings 
 

Naples Airport Master Plan 7-4 D201700065 
Working Paper #4 February 29, 2020 

Additional aircraft parking apron space with at least one clearspan hangar is depicted in the middle 
of the site to reflect the potential for an aviation related business. The West Quad also includes the 
other optional site for a replacement ATCT. Setbacks from either runway will depend on the overall 
height of the individual structures, which in addition to all of the imaginary surfaces for the airfield 
also needs to include the line-of-sight for both the existing and future ATCT locations. And as with 
each quadrant, a clear line-of-sight must also be maintained for the RVZ between the two runways. 

7.2.4 Runway Gradient Analyses 
There are two sheets which depict the transverse and longitudinal runway grades based on the FAA 
AGIS data obtained as part of the master plan study. Lines depicting the minimum and maximum 
Runway Safety Area (RSA) gradients are shown. The drawings illustrate the fact that neither 
runway has a standard RSA with respect to the transverse grade requirement. This has to do with 
the fact that the high water table and required drainage of the airfield pavements cannot be 
accomplished in most areas within the FAA minimum and maximum RSA gradients. New RSA 
Inventory and Determination Forms documenting these conditions for both runways have been 
completed and coordinated with the FAA Orlando Airports District Office. 

7.2.5 Airport Airspace 
The future airspace surfaces were developed utilizing Title 14 Code of Federal Regulations (CFR) 
Part 77, Safe, Efficient Use, and Preservation of the Navigable Airspace. In order to protect the 
airspace and approaches to each runway from hazards that could affect the safe and efficient 
operation of the airport, the full extent of all airport development is utilized. The 14 CFR Part 77 
criterion has been established for use by local planning and land use jurisdictions to control the 
height of objects in the vicinity of the airport. 

The specific imaginary surfaces include the Primary, Horizontal, Conical, Approach, and 
Transitional Surfaces. A description and the corresponding dimensions for each surface were 
included in the facility requirements chapter. The future 14 CFR Part 77 airspace surfaces are 
adopted as part of the local ordinances in order for the City of Naples and Collier County to notify 
airport management if a proposed permanent or temporary structure penetrates any of the surfaces 
for APF. This allows an analysis to be conducted which would determine what, if any impacts to 
the operational capability of APF might be created by potential obstructions. The 14 CFR Part 77 
surfaces and compatible land use zoning for the area surrounding the airport are included in the 
following local ordinances: 

 City of Naples, Code of Ordinances: Chapter 58 - Zoning, Article III. – Special Overlay 
Districts, Division 4 – Airport Overlay District 

 Collier County, Land Development Code: Chapter 2 – Zoning Districts and Uses, Section 
2.03.07 Overlay Zoning Districts, Section 4.02.06 Standards for Development in Airport 
Zones 

During the course of this master plan, the future 14 CFR Part 77 Surfaces were incorporated into 
the City’s ordinance in 2018 and Collier County’s in 2019. 
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Critical structures and obstructions documented in the various data tables of the drawing sheets 
area based on the FAA AGIS data obtained at the onset of this master plan. While a number of 
objects penetrate the 14 CFR Part 77 surfaces, it should be noted that the primary function of these 
surfaces is to determine which potential penetrations need to be further evaluated to determine if 
they are in fact considered an obstruction to aircraft navigation to and from the airport. 

7.2.6 Inner Approach Plans and Profiles 
The Inner Approach Plans and Profiles illustrate the critical surfaces prior to the landing threshold 
for each runway end. Federally obligated airports like APF are subject to Grant Assurances 20 and 
21 which require the protection of these surfaces. The FAA reviews all published instrument 
approach procedures on a periodic basis (approximately every two years). Obstacles found within 
the critical surfaces will likely result in higher minima, loss of approaches, and/or loss of night 
operation capability. 

While the 14 CFR Part 77 notification surfaces are shown for reference, these drawings reflect the 
critical Threshold Siting Surfaces, Precision Approach Path Indicator (PAPI) Obstacle Clearing 
Surface, RSAs, Runway Object Free Areas, Runway Obstacle Free Zones, and Runway Protection 
Zones. Details are provided for objects that penetrate the criteria of these surfaces with existing and 
potential obstructions listed in the tables for each runway end. These sheets reflect those surfaces 
with a vertical component out to a height of 100 feet above the respective runway threshold 
elevation, as per FAA guidance for this type of drawing. Each of these sheets also depict the 
location of any roadways, structures, ground elevations, and other man-made or natural features 
within the limits of the various imaginary surfaces. The obstacle locations and heights were 
obtained from the FAA AGIS data obtained as part of this master plan study. 

7.2.7 Runway Departure Surfaces 
The Runway Departure Surface sheets illustrate the critical surfaces within the departure area off 
the ends of Runway 5-23 and Runway 14-32. Federally obligated airports like APF are subject to 
Grant Assurances 20 and 21 which require the protection of any departure surfaces established. The 
FAA reviews all published instrument procedures on a periodic basis (approximately every two 
years). Obstacles found within the associated departure surfaces will likely result in higher minima 
or loss of the published instrument departure procedure affected. 

These sheets reflect the existing 40:1 departure surfaces currently established off each runway end. 
These departure surfaces are 1,000 feet wide at the designated stop end of the runway and extend 
out 10,200 feet to an outer width of 6,466 feet. This is the current criteria from FAA AC 150/5300-
13A, Change 1, Airport Design; however, these criteria are expected to change significantly in 
2020 as part of the revisions in the draft of FAA AC 150/5300-13B. 

Details are provided for objects that penetrate the current criteria of these surfaces with obstructions 
listed in the tables for each of the four runway ends. The drawings also depict the location of any 
roadways, structures, ground elevations, and other man-made or natural features within the limits 
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of the surfaces. The obstacle locations and heights were obtained from the FAA AGIS data obtained 
at the onset of this master plan. 

7.2.8 Exhibit “A” Airport Property Inventory Map 
The Exhibit “A” Airport Property Inventory Map accurately depicts the current airport property 
boundary, including original parcels that were released, parcels that have been acquired, easements 
within the property limits, etc. This drawing meets the criteria established in FAA AC 150/5100-
17, Change 7, Land Acquisition and Relocation Assistance for Airport Improvement Program (AIP) 
Assisted Projects and FAA ARP SOP No. 3.00 Appendix B, Exhibit “A” Review Checklist. 

The information from these sheets is based on the full boundary survey and title search conducted 
as part of this master plan by Atkins to develop a new Exhibit “A” Property Inventory Map drawing 
set. The Exhibit “A” Airport Property Inventory Map was approved by the FAA on December 28, 
2019 and is on file at the airport management office as well as with both FAA and FDOT. 
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CHAPTER 8 
Airport Development Program  

8.1 GENERAL 
The analyses conducted in the previous chapters evaluated airport development needs based upon 
current and forecast aviation activity, as well as the opportunities that will exist after new areas of 
the airfield are available for development. Once the needs of the airport are well defined and the 
alternatives have been vetted, the next step in the master planning process is to identify and 
prioritize the individual elements into a cohesive capital development program. This involves the 
application of strategic programming and financial management rationale to each development item 
so that a responsible and effective implementation process can be assured. The 20-year 
development program outlining the schedule of proposed capital improvements and the cost 
estimates for their development are presented in this chapter. 

The Naples Airport Authority (NAA) is a special district, as defined by the State of Florida, charged 
with the operation, development, and improvement of the Naples Airport (APF). Since NAA was 
created by the Florida State Legislature in 1969, the authority has been the Sponsor of APF and has 
operated the airport in the “black,” making it a model for efficient government fiscal management 
and accountability. NAA has no taxing powers with which to raise revenues. All funds used for its 
operation, maintenance, and improvements come from activities on the airport or from grants 
awarded by federal and state agencies. The 20-year airport development program is based on 
NAA’s ability to fund the capital projects using only revenues generated by the airport and available 
grant funding. 

8.2 Proposed Capital Improvements 
The initial step in establishing an airport development program is to determine the cost of each 
proposed improvement. Cost data used in this study was collected from a variety of sources, 
including actual project estimates, published engineering indices, government agencies, and similar 
airport construction projects in Southwest Florida. In addition, consideration was given to reflect 
costs related to testing, survey, inspection, and other unknown contingencies. While the cost 
estimates were based on 2019 dollars; a three percent annual construction inflation factor was 
applied for every year between 2019 and the year a project was programmed. 

The Capital Improvement Program (CIP) is divided into the short-term (2020 - 2024), intermediate-
term (2025 - 2029), and long-term (2030 - 2039) horizons. These periods differ slightly from those 
presented in the aviation activity forecasts, due to the time lag of the study and the grant cycles of 
the funding agencies. Regardless, it is important to note that a number of projects are based on 
demand and may need to be either moved up or delayed depending on when certain activity levels 
or thresholds are expected to be met. This is particularly true for those projects beyond the initial 
five-year planning period. 
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Descriptions of the main improvements for each CIP period are included in the following sections 
with additional detail provided for those programmed for the first half of the 20-year planning 
horizon. The key projects that are currently underway or have been funded prior to 2020 are also 
included. These and the proposed projects are illustrated on Figures 8-1 to 8-3 and listed by 
program year in Tables 8-1 to 8-3 at the end of this chapter. 

8.2.1 Current Projects 
A number of improvement projects have either been completed during the course of the master plan 
study or are currently underway and expected to be completed during the first part of the short-term 
planning period. The primary ones include: 

 Extension and re-alignment of Taxiway D 

 Fuel farm expansion (two new 40,000 gallon Jet A tanks) 

 Runway 5-23 drainage swale improvements 

 New Aircraft Rescue and Fire Fighting station 

 Airport Security improvements 

 Airport Traffic Control Tower upgrades (equipment, renovation, and expansion) 

There are also some smaller NAA improvement projects that have either been completed or are 
underway, as well as construction of some private hangars. 

8.2.2 Short-Term Capital Improvement Program 
The improvements planned between 2020 and 2024 are listed in Table 8-1 and included on Figure 
8-1. A number of these short-term projects focus on enabling the airport to provide additional 
hangar facilities and improvements to the airfield to facilitate aircraft movements during peak 
periods. An important project included in the short-term program not illustrated is the 
Environmental Assessment (EA) for Short-Term Improvements. The projects that will be included 
in this EA are those expected to be constructed within five years of the study. As such, this EA will 
likely include the new General Aviation Terminal programmed in the first part of the intermediate-
term planning period in addition to the various enabling projects for its construction. 

With the exception of the West Quad, the following sections describe the primary projects 
programmed for each quadrant. There are no projects planned for the West Quad during the short-
term planning period. 

North Quad Projects 
While much of the North Quad is built out, a project to extend Taxiway B and develop a new 
aircraft parking apron in the northwest corner has been programmed to begin as soon as possible. 
In addition to the required airside access, the project also includes a stormwater pond outlined in 
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the airport’s current stormwater management plan and the site preparation necessary to address an 
area that was part of a closed landfill. If landfill material is discovered requiring special handling 
or off-site disposal, additional costs may be necessary. Once complete, the extension of Taxiway 
B and the new apron area will allow a number of clearspan hangars to be privately developed; the 
first two of which have been identified on Figure 8-1 as constructed by others (CBO). 

South Quad Projects 
A project to construct 42 new T-hangar units and 14 small box hangars, each at 2,500 square feet 
(SF), has been programmed for the southeast corner of the South Quad. This project is critical to 
accommodate a number of the based aircraft that will eventually be displaced when hangars in the 
East Quad are replaced with the new General Aviation Terminal facilities. A project has also been 
programmed just north of the new hangars in order to provide a 100LL (AvGas) self-serve fuel 
facility. At full build out, it is envisioned that one of the westernmost box hangars could potentially 
be used to accommodate a future pilot lounge and restroom area while a second could potentially 
accommodate aircraft projects by different groups or clubs at the airport. 

There are two separate projects to improve the Commercial Airline Terminal apron. The first is a 
simple rehabilitation of the existing paved area while the second is an expansion of the apron by 
approximately 33,000 square yards (SY) to the north. The expanded apron would tie into both 
Taxiways A and C to provide the ability to better facilitate the queuing of general aviation aircraft 
during peak activity periods. The project also removes Taxiway T, eliminates any direct access 
from the apron onto the runways, and adds larger taxiway lead-in fillets for the adjacent connector 
taxiways to meet the current Federal Aviation Administration (FAA) taxiway standards. Other 
projects have been programmed to expand the airport’s maintenance facilities and interior 
perimeter road system. While some of the new perimeter road system would be in the South Quad, 
most of the improvements would provide vehicle access to and from the South Quad fuel farm, 
around both ends of Runway 5-23 with minimal interactions with aircraft operations. 

East Quad Projects 
The safety improvements programmed for Taxiways A and B include a number of enhancements 
for the movement of aircraft, primarily to and from the East Quad. The first component includes 
the installation of elevated runway guard lights to mitigate Hot Spot 1 designated by the FAA at 
the intersection of Taxiways A and B. Runway guard lights will be installed in two locations to 
improve the situational awareness of pilots through this intersection. One set will be on Taxiway A 
prior to the intersection with Runway 14-32 for aircraft taxiing southwest on Taxiway A. The other 
will be on Taxiway B prior to the intersection with Runway 5-23 for aircraft taxiing to the northwest 
on Taxiway B. The safety improvement project will also expand the General Aviation Terminal 
apron by filling in most of the current islands between Taxiways A and B along the western edges 
of the apron. As with the Commercial Airline Terminal apron expansion, this additional area 
provides more flexibility to manage the queuing of aircraft during peak activity periods. In addition, 
the safety improvement project will provide a new connector to Taxiway B at the north end of the 
General Aviation Terminal apron, remove pavement around Taxiway A5, and completely remove 
Taxiway A6 (which is rarely used). Combined, the improvements at the northeast end of Taxiway 
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B will bring the taxiway up to the current FAA standards, eliminate confusing geometry, and 
address drainage issues. 

At the north end of the East Quad, a project to rehabilitate approximately 73,150 SY of the apron 
areas around the T-hangars and clearspan hangars has initiated and will be completed early in the 
short-term period. It is intended that this project would also facilitate the ability to build a 4-unit 
box hangar (4,225 SF), and address the need to accommodate higher finished floors due to the 
floodplain elevations. Also during the first part of the short-term period, a project has been 
programmed to improve the existing General Aviation Terminal and Annex Office Building (AOB) 
facilities, given the current demand on these facilities and the time it will take to build a new 
General Aviation Terminal in the future. There is also a project to improve the General Aviation 
Terminal landside access. This project has yet to be fully defined, but will consist of improvements 
to Radio Road west of Airport Pulling Road and the automobile parking areas, as well as the 
potential for new wayfinding signage, landscaping, and solar panels over the long-term lot. 

8.2.3 Intermediate-Term Capital Improvement Program 
As detailed in Table 8-2 and shown on Figure 8-2, many of the projects during the intermediate-
term include the actual design and construction of a new General Aviation Terminal, along with 
the necessary support facilities, in the south half of the East Quad. 

New General Aviation Terminal and Facilities 
The future General Aviation Terminal reflected on the Figure 8-2 as well as the Airport Layout 
Plan (ALP) drawing set has evolved from the layouts reflected in the alternatives chapter. During 
the latter half of the master plan process, the airport engaged an architect to provide a more detailed 
analysis of the future terminal site, structure, and cost to create the most effective and efficient 
concept. The General Aviation Terminal depicted on Figure 8-2 and the ALP drawing set reflects 
a two story structure with approximately 26,000 SF of total space. 

Prior to the construction of the new terminal, a number of the existing hangars in the south portion 
of the East Quad will be removed in order to expand the General Aviation Terminal apron in two 
phases. The first would remove two clearspan hangars, 20 shade/T-shelter spaces, and a 15-unit T-
hangar in order to expand the apron by 20,300 SY. The second phase would provide an additional 
29,000 SY of apron after the remaining 36 T-hangar units are removed from this portion of the East 
Quad. To support the FBO operations, two 20,000 SF hangars have also been programmed along 
with an additional 4,000 SF lean-to for ground support equipment. The final element of the new 
General Aviation Terminal site includes approximately 264 new automobile parking and slight 
modifications to Aviation Drive South for the landside access. The new General Aviation Terminal 
parking will also have the possibility for solar panels to be installed over the lot. 

Other Key Improvements 
Early in the intermediate-term, a project to expand the Commercial Airline Terminal apron by 
approximately 24,000 SY east will provide additional general aviation aircraft parking space. 
Projects to rehabilitate both Runway 14-32 and Runway 5-23 have been programmed. 
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Rehabilitation of Runway 14-32 will include construction of blast pads off each end, while the 
rehabilitation for Runway 5-23 will include extending the exiting blast pads to meet current FAA 
standards. It has also been recommended that both rehabilitation projects include replacing the 
current incandescent runway edge lights with LED fixtures. However, the decision to do so may be 
dependent on the ability of future avionic systems (specifically the heads up displays) to be able to 
identify the runway environment when LED edge lighting is used. Some of the current systems 
cannot detect LED fixtures. 

Towards the end of the intermediate-period, a project to rehabilitate Taxiway C has been included. 
The work would update the geometry of the various connector taxiways, relocate Taxiway C3, 
replace the edge lighting and signage with LED fixtures, and construct run-up areas at both ends of 
the taxiway. This period also includes the formal siting analysis required for a new ATCT in either 
the North or West Quad. Whether or not the new tower is located in the West Quad, the first phase 
of an access road into the West Quad has also been included. For the construction phase of the new 
ATCT, a second line item has been included in the program for the reimbursable account required 
by the FAA to relocate the tower equipment. 

As with the short-term planning period, there is also an EA programmed in the middle of the 
intermediate period to evaluate those projects expected to be constructed within the next five years. 
This will likely include the projects to begin development of the West Quad (access, utilities, and 
drainage), the new ATCT, drainage improvements for the South Quad, and other facilities. 

8.2.4 Long-Term Capital Improvement Program 
As listed in Table 8-3 and reflected on Figure 8-3 there are a number of projects included over the 
course of the ten-year long-term planning period. These projects support the ongoing airfield 
improvements and continued expansion of facilities to the support the activity expected. 

During the second half of the 20-year planning period, both Taxiways B and A will require 
rehabilitation and improvement. Taxiway B will be first to include upgrading the edge lighting and 
signage; relocating connector taxiways and adding larger lead-in fillets to meet the current FAA 
standards; and constructing an aircraft run-up area at the Runway 32 end. The Taxiway A 
rehabilitation will include upgrading the lighting, signage, and the potential re-alignment of high-
speed exits to the recommended 30 degrees, replacing the current 45 degree exits. Projects have 
also been programmed for the environmental, design, and construction necessary to extend 
Taxiway D to the southwest, to the end of the runway pavement. This extension would necessitate 
the re-alignment of a portion of North Road. Figure 8-3 also illustrates an additional connector 
taxiway, high-speed exits, and run-up areas at both ends of Taxiway D. These improvements have 
been programmed for the long-term to support the additional activity on the northwest side of 
Runway 5-23 which is expected as both the North and West Quads approach build out. As noted 
previously, once either the additional connector or high-speed exit taxiway is required to the 
southwest of the runway intersection, the turf runway will need to be decommissioned. 

An approximate 21,700 SY aircraft parking apron is programmed in the southwest portion of the 
South Quad. This apron would require a taxilane off Taxiway A, which impacts the Collier County 
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Emergency Management Services (EMS) facility, Tower Drive, and the rental car service facilities 
in this area. For the EMS impact, Collier County has already identified the need for them to develop 
a new facility at the airport. For the other impacts, the long-term program includes a project that 
would provide landside access to the north end of Tower Drive, expanded automobile parking 
areas, and the potential for a consolidated rental car facility. Additional access is also provided off 
North Road to more directly serve the fuel farm, maintenance facilities, and hangars in the southeast 
corner of the South Quad. East Quad improvements include the phased rehabilitation of the General 
Aviation Terminal apron and the potential establishment of a second fuel farm to provide additional 
storage capacity and support the aircraft activity on this side of the airfield. For the West Quad, 
long term improvements include the completion of the landside access road and construction of 
approximately 78 new T-hangar facilities. 

Additional elements of the long-term development program include the next airport master plan, 
replacement of landing aids for both runways, a stormwater pond in the West Quad based on the 
airport’s current stormwater management plan, and another EA programmed in the first half of the 
long-term to address critical projects expected to be constructed during the period. 

8.2.5 Development Program Summary 
The programming of projects reflected herein represents the culmination of multiple iterations and 
refinements to balance the facility requirements and financial limitations. While the anticipated 
grants outlined in Tables 8-1 through 8-3 are based on eligibility and past FAA and Florida 
Department of Transportation (FDOT) grants received, each is dependent on availability of funding 
and other factors. Additionally, while some grants are programmed, most will compete for 
discretionary funds which are not guaranteed. Table 8-4 provides a summary of the overall 
development program costs and the share anticipated from NAA. 

TABLE 8-4 
SUMMARY OF DEVELOPMENT PROGRAM COSTS 

(COSTS IN MILLIONS OF DOLLARS ADJUSTED FOR INFLATION) 

Program Period Estimated Total NAA Share 

Short-Term (2020 – 2024) $56.8 $34.6 

Intermediate-Term (2025 – 2029) $67.1 $20.5 

Long-Term (2030 – 2039) $83.0 $40.0 

Total $206.9 $95.1 

NOTES: NAA share estimate is dependent upon funding availability from both FAA and FDOT. 
 Construction inflation factor of 1.03 applied to individual projects for each year beyond 2019 cost estimate. 
 
SOURCE:  ESA, 2020. 
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8.3 Financial Analysis 
A financial analysis was conducted to assess NAA’s ability to fund the projects in the proposed 
development program with a focus on the short-term planning period. The analysis included a 
review of current operating revenues, operating expenses, debt service, and other characteristics to 
estimate the financial capacity of NAA. It also identified the eligibility and potential funding levels 
from federal and state grant resources, as well as private sector partnerships to help implement 
specific projects. 

8.3.1 Capital Resources  
Typically, airport development projects are not dependent solely on the Sponsor’s resources for 
funding; rather they rely on a variety of available development grants and financial resources. The 
predominant sources of such funds are described in the following sections. 

Federal Aviation Administration 
At the federal level, the FAA manages the Airport Improvement Program (AIP). Since 1982, the 
AIP has provided grants for eligible airport planning, environmental, and development projects. 
AIP funds are generated exclusively through taxes on airline tickets, fuel sales, cargo waybills, and 
other fees on aviation users. These funds are distributed under appropriations set by Congress to 
all airports in the U.S. which are considered significant to the national air transportation system and 
thus considered eligible for development grants. For APF, AIP grants can provide up to 90 percent 
of the funding for eligible projects. 

AIP entitlement funds for non-primary (e.g., general aviation) airports are currently allocated at a 
set amount of $150,000 annually. Airports do not need to use all of their entitlements in a given 
year; however, they can only carry funds over for three years with a maximum entitlement grant of 
$450,000. 

AIP discretionary funds are distributed to airports based on specific projects that have been 
determined to rate high in the national priority ranking system. High national priority projects 
include those which enhance safety, security, and capacity in addition to the reconstruction of 
existing facilities (prior investments). Discretionary funds are distributed on a priority basis, which 
is established by each FAA Regional Office based upon the number and dollar amount of grant 
applications received. APF competes for discretionary grant funds with other airports in the region, 
as well as the entire country. 

It is reasonable to assume that the airport will receive discretionary funding in the future in order 
to meet critical needs. However, the availability of AIP discretionary grants is never guaranteed 
since year-to-year funding levels are established by congressional appropriations and distributed 
on a national basis. It should be noted that any proposed projects in the implementation plan where 
discretionary funds have been identified as a funding source may need to be delayed until the funds 
actually become available. The analysis assumes that the AIP program will continue to exist in its 
current form and that future AIP authorizations and appropriations will provide similar funding 
levels. 
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Florida Department of Transportation 
Each year the FDOT Aviation Office manages an aviation work program of state grants for 
planning, design, and construction projects. FDOT generally provides funding to match the 
Sponsor’s share of federal projects, which traditionally represents 5 percent of federal projects 
funded at 90 percent. In addition, FDOT provides funds for certain non-federal projects. For non-
revenue producing projects (e.g., airfield pavement, lighting, etc.), FDOT will provide up to 80 
percent of the total cost. For certain revenue-producing projects (hangars, etc.) FDOT will fund up 
to 50 percent of the cost. It is anticipated FDOT will continue to assist in the airport’s non-federal 
share of AIP projects as well as participate in non-federal projects at either the 80 or 50 percent 
rate.  

Net Operating Revenues and Cash Reserves 
As noted previously, NAA has the potential to continue to generate significant revenue surpluses 
in future years, some of which can be used to help fund capital projects. Another financial resource 
available for funding projects is the airport’s cash reserve funds. At the end of FY2019, NAA had 
over $37.0 million in cash reserves. Of this, $7.5 million has been set aside as a contingency fund 
for covering operating expenses when economic conditions might adversely affect airport revenues 
or for natural disasters such as hurricanes that can significantly interrupt airport operations and 
business. Another $2.5 million has been set aside to cover insurance deductibles for liability and 
property losses. 

The capital reserve account is funded with $25 million of NAA cash to cover projects that are not 
likely to be funded with federal or state grants or are otherwise ineligible. These “stand alone” 
projects will generally have a high priority to the meet the airport’s needs and will require in some 
cases, substantial funding to implement. The capital reserve account is replenished from surplus 
revenue.  

Private Investment  
Certain airport development projects will be funded through third-party resources. These cases are 
generally reserved for income-producing projects (e.g., hangars) where the development costs are 
beyond the NAA’s ability to fund or simply where there is little interest in assuming the risks. 
Typically, the private developer or investor will provide the funds to develop a facility while the 
airport receives rent through a long-term ground lease. The developer assumes the capital 
investment risks while the airport may provide airfield access, landside access, and/or infrastructure 
development; the costs of which may be included in the rate basis for the lease. At the termination 
of such leases, ownership of any improvements revert back to NAA.  

There are several private investment opportunities identified for meeting the hangar development 
needs. For the 20-year planning period, these total an estimated $126 million where no federal or 
state grants, nor NAA funds will be applied. Specific projects will be developed using private sector 
financing and at no cost to the airport. These projects have been identified on Figures 8-1 to 8-3 as 
constructed by others (CBO). 
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8.3.2 Financial Feasibility Determination 
A summary of the financial analysis conducted is included in Table 8-5. As shown, it is anticipated 
that adequate funding will be available to plan, design, and implement the short-term improvements 
needed. This financial analysis assumes that both FAA and FDOT funding will continue at the 
current participation levels. While certain projects are programmed for AIP discretionary funding 
and may need to be shifted due to the availability of funds and competition from other airport and 
national priorities, it is recommended that NAA continue to aggressively market its development 
program with the FAA and FDOT, as well as other agencies as opportunities arise. 

TABLE 8-5 
PROJECTED CAPITAL RESOURCES AND CASH FLOW  

 FY2020 FY2021 FY2022 FY2023 FY2024 

Funds Available for Projects      

Net Revenue from Operations $ 7,240,000  $ 7,368,900  $ 7,500,100  $ 7,633,900  $ 7,770,600  

Grants – FAA Entitlements $  400,000  $ 150,000  $  150,000  -  $  105,900  

Grants – FAA Discretionary $ 1,710,000  $ 1,453,215  $ 1,849,681  -  -  

Grants – FDOT $ 2,409,298  $  88,234  $ 1,906,385  $ 4,585,270  $ 7,437,383  

Total Operating Funds Available $ 11,759,298  $ 9,060,349  $ 11,406,166  $ 12,219,170  $ 15,313,883  

Net NAA Funding Requirement      

Total Project Costs and Expenses      

Capital Projects Costs $ 17,544,224  $ 6,510,627  $ 8,927,543  $ 11,472,723  $ 12,353,619  

NAA Other Projects $ 3,000,000  $ 3,090,000  $ 3,182,700  $ 3,278,181  $ 3,376,526  

Total Project Costs $ 20,544,224  $ 9,600,627  $ 12,110,243  $ 14,750,904  $ 15,730,145  

      

Net Revenue from Operations $ 7,240,000  $ 7,368,900  $ 7,500,100  $ 7,633,900  $ 7,770,600  

Total FAA and FDOT Grants $ 4,519,298  $ 1,691,449  $ 3,906,066  $ 4,585,270  $ 7,543,283  

Net NAA Funding Requirement $ 8,784,926  $  540,278  $  704,077  $ 2,531,733  $  416,262  

      

NAA Capital Reserve Account      

Beginning Capital Reserve Account $ 25,000,000  $ 16,215,074  $ 15,674,796  $ 14,970,719  $ 12,438,985  

Net Funding Requirement $ 8,784,926  $  540,278  $  704,077  $ 2,531,733  $  416,262  

Ending Capital Reserve Account $ 16,215,074  $ 15,674,796  $ 14,970,719  $ 12,438,985  $ 12,022,723  

      

SOURCE:  Quadrex Aviation, LLC, 2020. 

 

An underlying assumption of the financial projections in Table 8-5 is that the economic conditions 
will continue to follow recent trends. Any change, positive or negative, in the expected economic 
environment could significantly improve or impact the ability to fund the recommended 
development program. Regardless, APF represents a major transportation and economic asset to 
the Southwest Florida region and as such, the continued maintenance and improvement of the 
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airport facilities is paramount. As an enterprise, the business activity at the airport is expected to 
continue to cover the cost of its operation and development and continue its ability to operate in a 
self-sustaining manner which will not place any burden, financial or otherwise, on the local 
community. 
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FIGURE 8-1

SHORT-TERM (2020-2024) CAPITAL IMPROVEMENT PROJECTS

Source:

Naples Airport Master Plan



Table 8-1
Short-Term Capital Improvement Program

Construction Inflation

1.03                           

Cost Estimate Project Total FAA FAA
JACIP Year Priority Figure Project (2019 $) N (with inflation) Entitlement Discretionary FDOT NAA

2020 Not shown on Figure Airport Master Plan 315,000$                   0 315,000$                   100,000$                   -$                           15,000$                     200,000$                   
PFL0012915 2020 Not shown on Figure 14 CFR Part 150 Study Update - NEM 330,000$                   0 330,000$                   300,000$                   -$                           15,000$                     15,000$                     
PFL0010182 2020 ST-14 Construct Aircraft Rescue and Fire Fighting Building 4,914,224$                0 4,914,224$                -$                           -$                           2,284,298$                2,629,926$                
PFL0011686 2020 ST-1 Runway 5-23 Drainage Swale Improvements Phase 1 1,900,000$                0 1,900,000$                -$                           1,710,000$                95,000$                     95,000$                     
PFL0012918 2020 ST-4 Rehabilitate General Aviation Terminal Apron Phase 1 (73,150 SY) - Design and Construction 2,000,000$                0 2,000,000$                -$                           -$                           -$                           2,000,000$                

2020 Not shown on Figure Airport Security Upgrade 925,000$                   0 925,000$                   -$                           -$                           -$                           925,000$                   
PFL0011418 2020 ST-2 North Quad Site Preparation (regrade site and stormwater pond) - Design 660,000$                   0 660,000$                   -$                           -$                           -$                           660,000$                   
PFL0012916 2020 Not shown on Figure ATCT Upgrade and Improvements 1,000,000$                0 1,000,000$                -$                           -$                           -$                           1,000,000$                
PFL0012917 2020 ST-3 General Aviation Terminal and Annex Office Building Improvements 3,500,000$                0 3,500,000$                -$                           -$                           -$                           3,500,000$                
PFL0012398 2020 ST-6 General Aviation Terminal Traffic, Parking, and Airport Entrance Road Improvements - Design/Build 2,000,000$                0 2,000,000$                -$                           -$                           -$                           2,000,000$                

TOTALS 17,544,224$              400,000$                   1,710,000$                2,409,298$                13,024,926$              

PFL0012915 2021 Not shown on Figure 14 CFR Part 150 Study Update - NCP 652,000$                   0 652,000$                   -$                           -$                           -$                           652,000$                   
PFL0012915 2021 Not shown on Figure 14 CFR Part 150 Study Update - NEM 253,000$                   0 253,000$                   150,000$                   -$                           7,500$                       95,500$                     
PFL0011686 2021 ST-1 Runway 5-23 Drainage Swale Improvements Phase 2 1,500,000$                0 1,500,000$                -$                           1,350,000$                75,000$                     75,000$                     

2021 ST-9 Taxiways A and B Safety Improvements - Design and Construction 1,638,900$                2 1,738,709$                -$                           1,564,838$                86,935$                     86,935$                     
PFL0011418 2021 ST-2 North Quad Site Preparation (regrade site and stormwater pond) 3,100,000$                0 3,100,000$                -$                           -$                           -$                           3,100,000$                

2021 Not shown on Figure Demolition of Old Aircraft Rescue and Fire Fighting Building 150,000$                   2 159,135$                   -$                           -$                           -$                           159,135$                   
2021 ST-17 Expand Airport Maintenance Facility - Design 319,800$                   2 339,276$                   -$                           -$                           -$                           339,276$                   
2021 Not shown on Figure Master Drainage Plan Update 370,000$                   2 392,533$                   -$                           -$                           -$                           392,533$                   

TOTALS 8,134,653$                150,000$                   2,914,838$                169,435$                   4,900,379$                

PFL0012915 2022 Not shown on Figure 14 CFR Part 150 Study Update - NEM 165,000$                   0 165,000$                   150,000$                   -$                           7,500$                       7,500$                       
2022 Not shown on Figure Environmental Assessment of Short-Term Improvements 350,000$                   3 382,454$                   -$                           344,209$                   19,123$                     19,123$                     
2022 ST-12, ST-13, IT-2 Rehabilitate and Expand Commercial Airline Terminal Apron - Design 477,680$                   0 477,680$                   -$                           -$                           238,840$                   238,840$                   
2022 Not shown on Figure Improve Airport Perimeter Fencing - Design/Build 1,000,000$                0 1,000,000$                -$                           -$                           500,000$                   500,000$                   
2022 ST-18 East Quad Clearspan Hangars Phase 1 (box hangar with four 65' x 65' units) - Design 203,000$                   3 221,824$                   -$                           -$                           -$                           221,824$                   
2022 ST-19 Rehabilitate East Quad Fuel Tank to 100LL Self-Serve Facility (12,000 gallon) - Design/Build 75,000$                     3 81,955$                     -$                           -$                           -$                           81,955$                     
2022 ST-7 Construct Interior Perimeter Road (±3,000 LF) - Design 118,440$                   3 129,423$                   -$                           -$                           103,538$                   25,885$                     

PFL0011715 2022 Not shown on Figure Airport Security Upgrade 1,000,000$                0 1,000,000$                -$                           -$                           800,000$                   200,000$                   
2022 ST-8 Taxiway B Extension and North Quad Apron (27,300 SY) - Design 281,400$                   3 307,493$                   -$                           -$                           153,747$                   153,747$                   
2022 ST-17 Expand Airport Maintenance Facility 3,192,900$                3 3,488,968$                -$                           -$                           -$                           3,488,968$                

TOTALS 7,254,797$                150,000$                   344,209$                   1,822,747$                4,937,840$                

PFL0011685 2023 ST-5 South Quad T-hangars (42 units) and Small Box Hangars (14 units) - Design 770,000$                   0 770,000$                   -$                           -$                           616,000$                   154,000$                   
2023 ST-18 Construct East Quad Clearspan Hangars Phase 1 (box hangar with four 65' x 65' units) 2,940,400$                4 3,309,446$                -$                           -$                           -$                           3,309,446$                

PFL0012395 2023 ST-12 Rehabilitate Commercial Airline Terminal Apron (52,400 SY) 1,500,000$                0 1,500,000$                -$                           -$                           750,000$                   750,000$                   
2023 ST-7 Construct Interior Perimeter Road (±3,000 LF) 1,224,100$                4 1,377,735$                -$                           -$                           1,102,188$                275,547$                   
2023 ST-8 Construct Taxiway B Extension and North Quad Apron (27,300 SY) 3,762,000$                4 4,234,164$                -$                           -$                           2,117,082$                2,117,082$                
2023 ST-10 Expand Airport Observation Deck 250,000$                   4 281,377$                   -$                           -$                           -$                           281,377$                   

TOTALS 11,472,723$              -$                           -$                           4,585,270$                6,887,452$                

2024 ST-13 Expand Commercial Airline Terminal Apron Phase 1 (33,000 SY) 4,095,000$                0 4,095,000$                -$                           -$                           2,047,500$                2,047,500$                
PFL0011685 2024 ST-5 Construct South Quad T-hangars (42 units) and Small Box Hangars (14 units) 6,730,000$                0 6,730,000$                -$                           -$                           5,384,000$                1,346,000$                
PFL0009409 2024 IT-1 Expand General Aviation Terminal Apron Phase 1 (20,300 SY) - Design 101,500$                   5 117,666$                   105,900$                   -$                           5,883$                       5,883$                       

2024 ST-11 Construct North Quad 100LL Self-Serve Fuel Tank Facility (12,000 gallon tank from East Quad, north end) - Design/Build 720,000$                   5 834,677$                   -$                           -$                           -$                           834,677$                   
2024 ST-16 Construct South Quad 100LL Self-Serve Fuel Tank Facility (12,000 gallon tank from East Quad, south end) - Design/Build 497,100$                   5 576,275$                   -$                           -$                           -$                           576,275$                   

TOTALS 12,353,619$              105,900$                   -$                           7,437,383$                4,810,336$                

SHORT-TERM CIP TOTALS 56,760,015$              805,900$                   4,969,047$                16,424,135$              34,560,934$              

100% NAA = Non 
Participatory

SOURCE:  ESA, 2020. Page 1 of 1
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Source:
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Table 8-2
Intermediate-Term Capital Improvement Program

Construction Inflation

1.03                           

Cost Estimate Project Total FAA FAA
JACIP Year Priority Figure Project (2019 $) N (with inflation) Entitlement Discretionary FDOT NAA

PFL0009409 2025 IT-1 Expand General Aviation Terminal Apron Phase 1 (20,300 SY) 1,360,100$                6 1,624,031$                344,100$                   1,117,527$                81,202$                     81,202$                     
2025 IT-2 Expand Commercial Airline Terminal Apron Phase 2 (24,000 SY) 2,076,400$                6 2,479,330$                -$                           -$                           1,239,665$                1,239,665$                
2025 IT-3 Expand General Aviation Terminal Apron Phase 2 (29,200 SY) - Design 146,000$                   6 174,332$                   -$                           156,898$                   8,717$                       8,717$                       

TOTALS 4,277,692$                344,100$                   1,274,426$                1,329,583$                1,329,583$                

2026 IT-3 Expand General Aviation Terminal Apron Phase 2 (29,200 SY) 1,956,400$                7 2,406,125$                150,000$                   2,015,513$                120,306$                   120,306$                   
2026 IT-4 New General Aviation Terminal (±26,000 SF) - Design 994,000$                   7 1,222,495$                -$                           -$                           611,247$                   611,247$                   
2026 IT-7 New General Aviation Terminal Landside Improvements (±264 parking spaces) - Design 216,000$                   7 265,653$                   -$                           -$                           132,826$                   132,826$                   
2026 IT-6 Rehabilitate Primary Runway 5-23 (6,600' x 150') with LED MIRLs and Blast Pads - Design/Build 4,222,000$                7 5,192,527$                -$                           4,673,275$                259,626$                   259,626$                   

TOTALS 9,086,800$                150,000$                   6,688,787$                1,124,006$                1,124,006$                

2027 IT-4 Construct New General Aviation Terminal (±26,000 SF) 14,200,000$              8 17,988,135$              -$                           -$                           8,994,068$                8,994,068$                
2027 IT-7 Construct New General Aviation Terminal Landside Improvements (±264 parking spaces) 2,400,000$                8 3,040,248$                -$                           -$                           1,520,124$                1,520,124$                
2027 Not shown on Figure New ATCT Siting Analysis and Environmental Assessment 500,000$                   8 633,385$                   150,000$                   420,047$                   31,669$                     31,669$                     
2027 IT-15 West Quad Access Road Phase 1 (1,700' x 30' with utilities) - Design 93,400$                     8 118,316$                   -$                           -$                           59,158$                     59,158$                     
2027 Not shown on Figure Environmental Assessment of Near-Term Improvements 350,000$                   8 443,370$                   -$                           399,033$                   22,168$                     22,168$                     
2027 IT-12 Rehabilitate Taxiway C (to include improvements and LED MITLs) - Design 130,300$                   8 165,060$                   -$                           148,554$                   8,253$                       8,253$                       

TOTALS 22,388,514$              150,000$                   967,633$                   10,635,441$              10,635,441$              

2028 IT-5 East Quad Clearspan Hangars Phase 2 (two at 20,000 SF and one 4,000 SF lean-to) - Design 490,000$                   9 639,339$                   -$                           -$                           319,669$                   319,669$                   
2028 IT-10 New ATCT - Design 1,450,000$                9 1,891,921$                150,000$                   1,552,729$                94,596$                     94,596$                     
2028 IT-16 Construct Crenelated Wet Ditch (South Quad) - Design/Build 1,123,100$                9 1,465,391$                -$                           -$                           1,172,313$                293,078$                   
2028 IT-15 Construct West Quad Access Road (1,700' x 30' with utilities) 999,500$                   9 1,304,121$                -$                           -$                           652,060$                   652,060$                   
2028 IT-12 Rehabilitate Taxiway C (to include improvements and LED MITLs) 2,099,100$                9 2,738,849$                -$                           2,464,964$                136,942$                   136,942$                   

TOTALS 8,039,621$                150,000$                   4,017,693$                2,375,581$                1,496,347$                

2029 IT-5 Construct East Quad Clearspan Hangars Phase 2 (two at 20,000 SF and one 4,000 SF lean-to) 7,100,000$                10 9,541,806$                -$                           -$                           4,770,903$                4,770,903$                
2029 IT-10 Construct New ATCT 7,000,000$                10 9,407,415$                150,000$                   8,316,673$                470,371$                   470,371$                   
2029 IT-10 FAA ATCT Equipment Reimbursable 500,000$                   10 671,958$                   -$                           604,762$                   33,598$                     33,598$                     
2029 IT-19 Rehabilitate Crosswind Runway 14-32 (5,001' x 100') with LED MIRLs and Blast Pads - Design/Build 2,403,000$                10 3,229,431$                -$                           2,906,488$                161,472$                   161,472$                   
2029 Not shown on Figure Master Drainage Plan Update 370,000$                   10 497,249$                   -$                           -$                           -$                           497,249$                   

TOTALS 23,347,859$              150,000$                   11,827,924$              5,436,343$                5,933,592$                

INTERMEDIATE-TERM CIP TOTALS 67,140,487$              944,100$                   24,776,464$              20,900,954$              20,518,969$              

100% NAA = Non 
Participatory

SOURCE:  ESA, 2020. Page 1 of 1
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FIGURE 8-3

LONG-TERM (2030-2039) CAPITAL IMPROVEMENT PROJECTS

Source:

Naples Airport Master Plan



Table 8-3
Long-Term Capital Improvement Program

Construction Inflation

1.03                           

Cost Estimate Project Total FAA FAA
JACIP Year Priority Figure Project (2019 $) N (with inflation) Entitlement Discretionary FDOT NAA

2030 LT-2 West Quad Access Road Phase 2 (1,300' x 30' with utilities) - Design 62,600$                     11 86,653$                     -$                           -$                           43,327$                     43,327$                     
2030 Not shown on Figure Airport Master Plan 1,000,000$                11 1,384,234$                150,000$                   1,095,810$                69,212$                     69,212$                     

TOTALS 1,470,887$                150,000$                   1,095,810$                112,538$                   112,538$                   

2031 Not shown on Figure Replacement of REILs and PAPIs (all 4 runway ends) - Design/Build 237,000$                   12 337,905$                   150,000$                   154,115$                   16,895$                     16,895$                     
2031 LT-18 Rehabilitate General Aviation Terminal Apron Phase 2 (13,700 SY concrete) - Design 161,100$                   12 229,690$                   -$                           -$                           -$                           229,690$                   
2031 LT-2 Construct West Quad Access Road Phase 2 (1,300' x 30' with utilities) 299,600$                   12 427,158$                   -$                           -$                           213,579$                   213,579$                   

TOTALS 994,753$                   150,000$                   154,115$                   230,474$                   460,164$                   

2032 LT-18 Rehabilitate General Aviation Terminal Apron Phase 2 (13,700 SY concrete) 2,461,000$                13 3,614,061$                -$                           -$                           -$                           3,614,061$                
2032 LT-3 Rehabilitate Taxiway B (to include improvements and LED MITLs) - Design 158,800$                   13 233,203$                   150,000$                   59,883$                     11,660$                     11,660$                     
2032 LT-6 Construct Stormwater Pond (West Quad) - Design/Build 893,000$                   13 1,311,401$                -$                           -$                           655,700$                   655,700$                   

TOTALS 5,158,665$                150,000$                   59,883$                     667,360$                   4,281,422$                

2033 LT-3 Rehabilitate Taxiway B (to include improvements and LED MITLs) 2,643,400$                14 3,998,380$                150,000$                   3,448,542$                199,919$                   199,919$                   
2033 LT-5 Widen Northeast End of Taxiway D (600' x 50') and Construct Run-up Area - Design/Build 699,000$                   14 1,057,300$                -$                           951,570$                   52,865$                     52,865$                     
2033 LT-7 New Fuel Farm in East Quad (two 40,000 gallon tanks) - Design 160,000$                   14 242,014$                   -$                           -$                           121,007$                   121,007$                   
2033 Not shown on Figure Environmental Assessment of Near-Term Improvements 350,000$                   14 529,406$                   -$                           476,466$                   26,470$                     26,470$                     

TOTALS 5,827,101$                150,000$                   4,876,578$                400,261$                   400,261$                   

2034 LT-9 West Quad T-hangars Phase 1 (36 units) - Design 242,240$                   15 377,402$                   -$                           -$                           188,701$                   188,701$                   
2034 LT-7 Construct New Fuel Farm in East Quad (two initial 40,000 gallon tanks) 2,295,400$                15 3,576,158$                -$                           -$                           1,788,079$                1,788,079$                
2034 LT-8 Extend Taxiway D (900' x 50') and Realign North Road (850' x 35') - Design 172,500$                   15 268,749$                   150,000$                   91,874$                     13,437$                     13,437$                     
2034 LT-19 Reconfigure Landside Access and Parking for South Quad - Design 153,200$                   15 238,681$                   -$                           -$                           119,340$                   119,340$                   

TOTALS 4,460,990$                150,000$                   91,874$                     2,109,558$                2,109,558$                

2035 LT-9 Construct West Quad T-hangars Phase 1 (36 units) 4,733,840$                16 7,596,424$                -$                           -$                           3,798,212$                3,798,212$                
2035 LT-8 Extend Taxiway D (900' x 50') and Realign North Road (850' x 35') 1,474,900$                16 2,366,782$                150,000$                   1,980,103$                118,339$                   118,339$                   
2035 LT-19 Reconfigure Landside Access and Parking for South Quad 1,851,300$                16 2,970,793$                -$                           -$                           1,485,397$                1,485,397$                
2035 LT-11 Rehabilitate General Aviation Terminal Apron Phase 3 (68,300 SY asphalt) - Design 148,000$                   16 237,497$                   -$                           -$                           -$                           237,497$                   
2035 LT-12 Taxiway D Improvements (on northwest side of Runway 5-23) - Design 164,300$                   16 263,653$                   -$                           237,288$                   13,183$                     13,183$                     
2035 LT-20 Construct Consolidated Rental Car Facility (14,000 SF) - Design/Build 6,776,000$                16 10,873,491$              -$                           -$                           -$                           10,873,491$              
2035 LT-21 Taxilane into South Quad (500' x 50') - Design 64,800$                     16 103,985$                   -$                           93,586$                     5,199$                       5,199$                       

TOTALS 24,412,624$              150,000$                   2,310,978$                5,420,329$                16,531,317$              

2036 LT-11 Rehabilitate General Aviation Terminal Apron Phase 3 (68,300 SY asphalt) 2,436,500$                17 4,027,163$                -$                           -$                           -$                           4,027,163$                
2036 LT-12 Construct Taxiway D Improvements (on northwest side of Runway 5-23) 2,419,400$                17 3,998,900$                150,000$                   3,449,010$                199,945$                   199,945$                   
2036 LT-21 Construct Taxilane into South Quad (500' x 50') 650,900$                   17 1,075,839$                -$                           968,255$                   53,792$                     53,792$                     
2036 LT-22 South Quad Apron (21,700 SY) - Design 148,300$                   17 245,117$                   -$                           -$                           122,559$                   122,559$                   
2036 LT-23 Rehabilitate Taxiway A (to include re-aligning high-speed exits) - Design 192,900$                   17 318,834$                   -$                           286,951$                   15,942$                     15,942$                     
2036 Not shown on Figure Master Drainage Plan Update 370,000$                   17 611,554$                   -$                           -$                           -$                           611,554$                   

TOTALS 10,277,407$              150,000$                   4,704,215$                392,237$                   5,030,954$                

2037 LT-13 West Quad T-hangars Phase 2 (42 units) - Design 286,140$                   18 487,134$                   -$                           -$                           243,567$                   243,567$                   
2037 LT-22 Construct South Quad Apron (21,700 SY) 2,673,000$                18 4,550,604$                -$                           -$                           2,275,302$                2,275,302$                
2037 LT-23 Rehabilitate Taxiway A (to include re-aligning high-speed exits) 3,477,000$                18 5,919,360$                150,000$                   5,177,424$                295,968$                   295,968$                   

TOTALS 10,957,098$              150,000$                   5,177,424$                2,814,837$                2,814,837$                

100% NAA = Non 
Participatory

SOURCE:  ESA, 2020. Page 1 of 2



Cost Estimate Project Total FAA FAA
JACIP Year Priority Figure Project (2019 $) N (with inflation) Entitlement Discretionary FDOT NAA

2038 LT-13 Construct West Quad T-hangars Phase 2 (42 units) 5,144,000$                19 9,020,035$                -$                           -$                           4,510,018$                4,510,018$                
TOTALS 9,020,035$                -$                           -$                           4,510,018$                4,510,018$                

2039 LT-15 Construct West Quad 100LL Self-Serve Fuel Tank Facility (12,000 gallon tank) and Aircraft Wash Rack - Design Build 788,000$                   20 1,423,216$                -$                           -$                           711,608$                   711,608$                   
2039 LT-14 Expand Fuel Farm in East Quad (two additional 40,000 gallon tanks) 1,472,000$                20 2,658,596$                -$                           -$                           1,329,298$                1,329,298$                
2039 LT-16 Rehabilitate General Aviation Terminal Apron Phase 4 (14,000 SY concrete) - Design/Build 1,656,000$                20 2,990,920$                -$                           -$                           1,495,460$                1,495,460$                
2039 LT-24 Rehabilitate Taxiway D (6,850' x50') - Design/Build 1,826,000$                20 3,297,959$                300,000$                   2,668,163$                164,898$                   164,898$                   

TOTALS 10,370,691$              300,000$                   2,668,163$                3,701,264$                3,701,264$                

LONG-TERM CIP TOTALS 82,950,250$              1,500,000$                21,139,040$              20,358,877$              39,952,333$              

SOURCE:  ESA, 2020. Page 2 of 2
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