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Executive Summary 

INTRODUCTION 

Stillwater Regional Airport (SWO or the Airport) was originally constructed in 1929 when the City of Stillwater 

acquired 239 acres of land north of town and provided the first runway consisting of a half-mile long grass 

strip. The U.S. Navy leased the Airport in 1942 and continued operations until six months following the end of 

World War II. The City of Stillwater resumed control and operation in 1980 and continues operating the Airport 

today as a commercial service airport while serving a large General Aviation (GA) user base. Oklahoma State 

University (OSU) is the largest user of SWO, operating a flight training program at the OSU Flight Center. 

SWO encompasses approximately 1,484 acres and consists of two runways, numerous taxiways, a 

passenger terminal building, a commercial apron, a general aviation (GA) apron, and various hangars and 

buildings. Runway 17/35, the primary runway is 7,401 feet in length and 100 feet in width. Runway 4/22, the 

crosswind runway is 5,002 feet in length and 75 feet in width. Taxiway A is the parallel taxiway serving 

Runway 17/35. Taxiway F is the partial parallel taxiway serving the northeast end of Runway 4/22; Taxiway B 

is the partial parallel taxiway serving the southwest end of Runway 4/22. The Airport is located within the City 

of Stillwater’s city limits, approximately three miles northwest of the central business district, within Payne 

County, in the north-central portion of Oklahoma. The Airport is approximately 60 miles north of Oklahoma 

City and 60 miles west of Tulsa. 

This Master Plan Study (Study) assists in documenting the current state of aviation industry at SWO, and 

ultimately supports the modernization and improvement of Airport facilities. The findings can serve as the 

strategic guide for overall economic development opportunities and sustainability recommendations, as well 

as provide data and support for continued development of existing and future commercial air service.  

OUTREACH AND COMMUNICATIONS PLAN 

The Master Plan includes an Outreach and Communications Plan that defines the proposed communication 

and community engagement process for the project including overall goals, key community audiences, 

information needs and messages, and proposed community engagement activities. 

Throughout the Study, SWO and the project team form several goals. These goals include: 

 Establish a process to inform stakeholders and the broader community about the master planning 

process in a collaborative setting. 

 Support Airport Staff and the Mead & Hunt Team in developing the Master Plan. 

 Consult with those most affected by SWO operations and development to foster collaboration. 

 Collaborate with the Study Committee (SC) to identify recommendations for incorporation into the Master 

Plan, to the extent possible. 
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 Build community and stakeholder awareness and understanding of the Master Plan process, establishing 

realistic expectations for what will be considered and accomplished. 

 Inform the public on how they can be involved and how their input will be considered. 

 Collect substantive and meaningful public input at appropriate milestones. 

 Conduct a public engagement process that is efficient, effective, and results in informed and engaged 

stakeholders and community members. 

AVIATION ACTIVITY FORECASTS 

To provide a defined rationale for necessary improvements needed at SWO as demand increases, aviation 

activity forecasts were developed using approaches outlined in Federal Aviation Administration (FAA) 

Advisory Circular (AC) 150/5070-6B, Airport Master Plans. The aviation activity forecasts were developed for 

the 20-year planning period based on historic activity, industry trends, local socioeconomic data, anticipated 

growth rates, uncertainties surrounding the recovery of the COVID-19 pandemic, and changes that had 

occurred at SWO since the completion of previous planning studies.  

Following the completion, review, and FAA approval of SWO’s 

forecasts in March 2022, which is contained in Chapter B – 

Forecasts of Aviation Activity, SWO rebounded from the COVID-19 

pandemic much faster than the Study’s forecasts anticipated. 

Passenger enplanements for Fiscal Year 2023 indicate SWO 

enplaned 34,398 passengers. This exceeds the 31,830 enplanements the Study forecast to occur in 2030. 

Recent monthly trends indicate annual enplanements could approach 36,000 for 2024, which nearly surpass 

the forecasted 36,150 in 2035. Thus, SWO is on pace to exceed the Study’s 20-year enplanements forecasts 

by 2026; an excellent achievement given the uncertainties surrounding the post pandemic planning 

assumptions. Table 1 presents the updated historical passenger enplanements from 2009 through 2023. 

Following the post COVID-19 

pandemic recovery, SWO is on 

pace to exceed the 20-year 

enplanements forecast by 2026.  
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Table 1:  Passenger Enplanements, 2009-2023 

Fiscal Year Air Carrier Air Taxi/Commuter Total Percent Change 
2009 2,028 214 2,242 N/A 
2010 1,718 288 2,006 -10.5% 
2011 1,304 141 1,445 -28.0% 
2012 2,115 79 2,194 51.8% 
2013 1,888 0 1,888 -13.9% 
2014 1,588 32 1,620 -14.2% 
2015 1,642 0 1,642 1.4% 
2016 1,386 2,131 3,517 114.2% 
2017 1,929 25,825 27,754 689.1% 
2018 1,629 24,689 26,318 -5.2% 
2019 1,441 27,523 28,964 10.1% 
2020 1,308 16,102 17,410 -39.9% 
2021 990 15,467 16,457 -5.5% 
2022 2,010 25,110 27,120 64.8% 
2023 2,461 31,937 34,398 26.8% 
CAGR (2017-2023) 4.1% 3.6% 3.6% N/A 
Sources: 1 FAA TAF, 2024.  

Over the next 20 years, the types of aircraft projected to operate at SWO generally remain the same as those 

presently operating at the Airport, including small single engine piston aircraft, business jet aircraft, and 

regional jet commercial passenger service aircraft. However, as with the passenger enplanements, after the 

completion, review, and FAA approval of SWO’s forecasts, Envoy/SkyWest Airlines accelerated the 

retirement of the 50-seat ERJ 145 from their fleet, which are now completely removed from regional service. 

These were replaced by the 65-seat Bombardier CRJ 700 in November 2022, which reclassified the flights 

from air taxi to air carrier. This aircraft up-gauge required SWO to transition from a partial security program to 

a complete security program. In February 2024, Envoy/SkyWest Airlines temporarily up-gauged to the 65-seat 

ERJ 170, with some 76-seat ERJ 175 aircraft being used periodically. SWO assisted this change by 

purchasing a larger passenger boarding bridge supporting the larger aircraft. This transition was anticipated 

and accounted for in the Study forecasts. Thus, the CRJ 700 is the existing (i.e., 2022 to 2024) critical aircraft 

and the Embraer ERJ 175 is the future critical aircraft, as shown in Figure 1.  

Figure 1:  Existing and Future Runway 17/35 Critical Aircraft 

  Bombardier CRJ 700 - RDC C-II 

Existing Critical Aircraft 

Embraer ERJ 175 - RDC C-III 

Future Critical Aircraft 
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Overall, total aircraft operations, passenger enplanements, and based aircraft at SWO are anticipated to 

increase over the course of the 20-year planning period. Table 2 is a summary of the Study’s aviation activity 

forecast to occur at SWO, which as noted above, passenger enplanements have rebounded much quicker 

than provided in the table. 

Table 2:  Summary of Aviation Activity Forecasts, 2020-2040 

Activity 2020 20255 20305 20355 20405 
Enplanements 
Total 17,4101 28,000 31,830 36,150 41,060 
Operations 
Commercial Service 1,920 2,284 2,284 2,180 2,284 
Air Carrier 301 348 1,180 1,284 1,492 
Narrow Body Jets 302 348 1,180 1,284 1,492 

Air Taxi/Commuter 1,8901 1,936 1,000 792 792 
Regional Jets 1,3122 1,310 532 200 140 
Air Cargo 922 92 92 92 92 
GA Types 4863 534 480 500 560 

General Aviation 57,5121 71,870 79,750 85,820 91,560 
Itinerant 25,6541 31,260 34,760 38,640 42,140 
Local 31,8581 40,610 44,990 47,180 49,420 

Military 3,2111 3,200 3,200 3,200 3,200 
Itinerant 1,3141 1,310 1,310 1,310 1,310 
Local 1,8971 1,890 1,890 1,890 1,890 

Total1 62,6431 77,354 85,234 91,200 97,044 
Based Aircraft 
Total 804 87 91 96 101 
Critical Aircraft 
Runway 17/35 ERJ 145 ERJ 145 ERJ 175 ERJ 175 ERJ 175 
Runway 4/22 Cessna 172 Cessna 172 Cessna 172 Cessna 172 Cessna 172 
Sources: 1 FAA TAF, 2021.  

 2 TFMSC Direct – Operations obtained directly from TFMSC data. 
3 TFMSC Derived – Operations derived from subtracting the sum of Air Taxi/Commuter regional jet and air cargo operations 

from total Air Taxi/Commuter operations. 

 4 SWO staff. 

 5 Mead & Hunt projections. 

FACILITY REQUIREMENTS 

Facility requirements examine the landside and airside facilities necessary to meet aviation demand. These 

estimates are based upon an airport’s aviation activity forecasts, but they are also determined via the FAA’s 

design standards. These two elements account for the efficiency and utility of an airport, as well as the 

efficiency of the airfield environment. Some major airside development considerations at SWO include: 

 Implementation of a Global Positioning System (GPS) based Instrument Approach Procedure (IAO) 

providing visibility minimums of 1/2 mile to Runway 35. 

 Implementation of Non-Precsion Approach (NPA) IAPs to Runways 4 and 22. 

 Remediation of FAA taxiway design standard deficiencies associated with Taxiways B, F, and F1. 



Executive Summary  

 xiii 

Major landside development considerations at SWO include: 

 Design and construct new terminal building with vehicle access and parking that accommodates 

anticipated passenger demand. 

 Construct Airport Traffic Control Tower (ATCT) building in a new, physically separated location from the 

terminal building. 

 Reserve space for future terminal support development. 

 Provide a new Aircraft Rescue and Fire Fighting (ARFF) building. 

 Provide a new Snow Removal Equipment (SRE) and Airport Maintenance Facility. 

 Reserve space for large scale aeronautical and non-aeronautical facilities. 

 Construct perimeter road within perimeter fence for security inspections. 

 Install comprehensive security system hardware and software updates to monitor and control access to 

Security Identification Display Area (SIDA) and Air Operations Area (AOA). 

ALTERNATIVES AND DEVELOPMENT PLAN 

To accommodate the forecasted growth and needed facilities at SWO, a set of alternatives was developed. 

The alternatives analysis was preceded by several goals intended to guide the Master Plan and inform future 

development. These goals include: 

 Provide effective direction for future development through the preparation of a rational plan and 

adherence to the adopted development program. 

 Plan and develop SWO to be capable of accommodating the future needs of the City of Stillwater, Payne 

County, and the surrounding area. 

 Program the construction of facilities when demand is realized (construction is to be demand driven, not 

forecast driven). 

 Plan SWO to accommodate the aviation forecasts safely and efficiently with needed facilities. The primary 

potential facilities improvement under consideration include: 

 The terminal building. 

 A standalone Airport Traffic Control Tower (ATCT). 

 Improved landside vehicle roadway access and parking facilities. 

 An ARFF Facility and a SRE and Airport Maintenance Facility. 

 Aircraft storage hangars and aprons. 

 Terminal landside development. 

 Enhance the self-sustaining capability of SWO and the financial feasibility of future development. 

 Integrate the needs of existing tenants with future development plans, recognizing and accommodating 

the needs of general aviation including corporate and flight training. 
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 Plan and develop airport facilities to be environmentally compatible with their surroundings, minimizing 

the potential environmental impact to both on and off airport property. 

 Encourage the protection of existing public and private investment in land and facilities, and advocate for 

the resolution of any potential land use conflicts. 

Several alternatives addressing needed facilities were examined, including perhaps most notably the 

provision of a new passenger terminal building. Siting considerations and other long-term planning and space 

reservation factors that were considered in the passenger terminal building alternatives evaluation were: 

 Accommodate a single-story building consisting of approximately 32,000 square feet. 

 Accommodate a minimum of two airlines, including two gates/holdrooms and two parking positions for 

Boeing 737-800 aircraft. 

 Allow for the development of vehicle parking accommodating the forecast passenger demand. 

 Minimize the conflicts between commercial service and GA functions. 

 Consider the impacts of the passenger terminal building improvements on existing buildings and 

infrastructure in the terminal area (e.g., continuation of existing commercial service operations during 

construction, Group Hangar 1, ARFF Facility, and Fixed Base Operator (FBO) facilities). 

 Maximize use of the existing Terminal Ramp pavement, including consideration of providing Passenger 

Boarding Bridges (PBB) and ensuring the provision of commercial service aircraft parking positions and 

on-apron aircraft taxilanes. 

Subsequent to the ATCT siting analysis contained in this Study, an FAA Tower Siting Study was conducted 

and a site nearly matching the parameters of Alternative Location One was evaluated and approved. 

Improvements to the SWO taxiway system, a taxiway re-naming study, FAA design standards, 

implementation of improved IAPs, and provision of additional OSU Flight Center facilities, GA hangars, large-

scale aeronautical and non-aeronautical facilities were also addressed. This analysis result in the Conceptual 

Development Plan (CDP) presented in Figure 2. 

IMPLEMENTATION 

The Capital Improvement Plan (CIP) for airport development projects outlines the long-term development 

program for SWO and includes planning level cost estimates for each project. Airport improvement projects 

are addressed in the three phases to best incorporate funding mechanisms over time: 

 Phase I – Short-Term (0-5 years) 

 Phase II – Mid-Term (6-10 years) 

 Phase III – Long-Term (11-20 years). 

The primary objective of the Financial Implementation Analysis is to evaluate SWO's capability to implement, 

fund, and finance the CIP, airport operations, and maximize the potential to receive federal and state grant 

funds. The analysis includes development of a detailed Financial Implementation Plan that presents the  
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results of the implementation evaluation and provides practical guidelines for matching an appropriate amount 

and timing of financial sources with the planned use of funds. 

Projects are placed in a specific phase based upon priority and available funding. Those projects with lower 

priorities are placed in later phases, but several projects can and will be phased over multiple years due to 

their funding needs or length to complete. Tables 2, 3, and 4 provide the projects and costs in each phase of 

the development program. 

Table 2:  Phase I (1-5 Years) Development Plan Project Costs 

Project 
Number Project Description Total Cost1 
Year 1 (2023) 
A.1 Prepare Re-evaluation of Terminal Building Environmental Assessment (EA) $78,225 
A.2 Design Terminal Building, Parking, and Utility Relocation $1,874,438 
A.3 Prepare Airport Traffic Control Tower (ATCT) Siting Study $100,000 
A.4 Prepare ATCT EA $200,000 
A.5 Replace Two Primary Mower Apparatus $30,000 
2022 SRE Equipment – FY 22 Grant Carryover $280,829 

Year 1 Totals $2,563,492 
Year 2 (2024) 
A.6 Construct New Group Hangar $2,500,000 

A.7 
Design and Construct Terminal Building (Phase One), Including Demolition of Group 
Hangar #1 

$19,000,000 

A.8 Design and Construct Terminal Area Access Road and Parking Lots (Phase One) $907,000 
A.9 Crack Seal, and Re-Mark Taxiway A $60,000 
A.10 Crack Seal, Seal Coat, and Re-Mark Runway 4/22 and Taxiway F $200,000 

Year 2 Totals $22,667,000 
Year 3 (2025) 
A.11 Construct Terminal Building (Phase Two) $1,500,000 
A.12 Construct Terminal Area Access Road and Parking Lots (Phase Two) $615,000 
A.13 Construct One Corporate Hangar with Pavement $2,213,000 

Year 3 Totals $4,328,000 
Year 4 (2026) 
A.14 Construct Terminal Building (Phase Three) $1,400,000 
A.15 Construct Terminal Area Access Road and Parking Lots (Phase Three) $653,500 
A.16 Replace Mower $80,000 
A.17 Remove Rubber, Crack Seal, and Re-Mark Runway 17/35 $150,000 
A.18 Construct Portions of Perimeter Road (Phase One) $107,000 

Year4 Totals $2,390,500 
Year 5 (2027) 
A.19 Construct ATCT, with Access Road, Utilities, and ASOS Back-Up (Phase One) $10,888,889 
A.20 Implement Airport Safety Management System (SMS) $90,000 
A.21 Construct One OSU Flight School Maintenance Hangar, Including Pavement $5,349,000 
A.22 Construct One 10-Unit T-hangar $1,200,000 

Year 5 Totals $17,527889 
Subtotal Phase I $49,476,881 
Notes: 1 Cost estimates based upon 2022 data, are intended for preliminary planning purpose and do not reflect a detailed 

engineering evaluation. 
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Table 3:  Phase II (6-10 Years) Development Plan Project Costs 

Project 
Number Project Description Total Cost1 
Years 6-10 (2028-2032) 
B.1 Construct ATCT, with Access Road, Utilities, and ASOS Back-Up (Phase Two) $1,000,000 
B.2 Construct Aircraft Rescue and Fire Fighting (ARFF) Facility, Including EA or CATEX $1,920,000 
B.3 Demolish Existing ATCT $40,000 
B.4 Install Whole Airport Facility Back-Up Power Generator $3,000,000 

B.5 
Expand Fuel Farm: One 12,000-gallon Jet A Tank and One 6,000-gallon Unleaded 
AVGAS Tank, Including EA or CATEX 

$1,178,000 

B.6 
Purchase Property for Instrument Approach Procedures (IAP) Implementation and 
Expanded RPZs, Including EA or CATEX 

$2,000,000 

B.7 
Implement GPS IAPs to Runway 35, 4, and 22, Including Installation of MALSR to 
Runway 35 and EA or CATEX 

$7,576,000 

B.8 Relocate Glideslope Antenna and Equipment Building Near Runway 17 Outside of ROFA $731,000 
B.9 Install Comprehensive Airport Access Control System/Security Upgrades $300,000 
B.10 Construct Snow Removal Equipment (SRE) and Airport Maintenance Facility $2,000,000 
B.11 Remodel Existing Terminal and Demolish Existing ARFF Facility $1,200,000 
B.12 Expand Terminal Parking Lots (Phase Two) $317,000 
B.13 Construct South GA Development Access Road $611,000 
B.14 Construct Two OSU Flight Center 10-Unit T-hangars with Pavement $7,468,000 
B.15 Runway and Taxiway Pavement Maintenance $2,000,000 
B.16 Construct One Corporate Hangar with Pavement $2,213,000 
B.17 Install Two Electric Aircraft Charging Stations $416,000 
B.18 Construct Two Box Hangars $2,969,000 
B.19 Construct Portions of Perimeter Road (Phase Two) $446,000 
B.20 Construct Concrete Mow Strip/Wildlife Barrier to Entire Perimeter Fence $280,767 
B.21 Rehabilitate Airport Drainage System $500,000 
B.22 Rehabilitate PAPIs for Runways 17, 35, and 4 $1,195,425 
B.23 Acquire Airfield De-icing Vehicle $500,000 
Subtotal Phase II $39,861,192 
Notes: 1 Cost estimates based upon 2022 data, are intended for preliminary planning purpose and do not reflect a detailed 

engineering evaluation. 
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Table 4:  Phase III (11-20 Years) Development Plan Project Costs 

Project 
Number Project Description Total Cost1 
Years 11-20 (2033-2042) 
C.1 Reconstruct and Realign Taxiway F1, Including CATEX $800,000 

C.2 
Reconstruct and Realign Taxiway B, Including Demolition of Existing Pavement and 
CATEX 

$940,000 

C.3 Relocate Taxiway F, Including CATEX or EA $1,292,000 
C.4 Expand Terminal Parking Lots (Phase Three) $439,000 
C.5 Runway and Taxiway Pavement Maintenance $1,076,000 
C.6 Construct One 10-Unit T-hangar with Pavement $2,400,000 
C.7 Construct Two Box Hangars $2,969,000 
C.8 Construct Two Corporate Hangars with Pavement $4,406,000 

C.9 
Construct One OSU Flight Center Maintenance Hangar and One 10-Unit T-hangar, with 
Pavement 

$7,711,000 

C.10 Construct Taxiway West of Runway 17/35, Including EA $27,822,853 
C.11 Runway and Taxiway Pavement Reconstruction $20,000,000 
C.12 Construct Portions of Perimeter Road (Phase Three) $680,000 
C.13 Update Airport Master Plan $750,000 
C.14 Purchase ARFF Vehicle $1,000,000 
Subtotal Phase III $72,285,853 

GRAND TOTAL $161,623,926 
Notes: 1 Cost estimates based upon 2022 data, are intended for preliminary planning purpose and do not reflect a detailed 

engineering evaluation. 



 

 A.1 

A. Inventory of Existing Conditions 

INTRODUCTION 

The purpose of this Master Plan Study (Study) is to formulate a long-term comprehensive development plan 

that meets the unique goals and objectives of Stillwater Regional Airport (SWO or the Airport). The Study will 

seek to address SWO’s operational, maintenance, and improvement considerations, incorporate the City of 

Stillwater’s priorities, enhance the natural environment, embrace land use compatibility considerations, 

improve SWO’s fiscal viability, and comply with all relevant Federal Aviation Administration (FAA) 

requirements. 

The foundation of any Study begins with a thorough review of an airport’s pertinent background data, as well 

as a physical inventory of its airside, landside, and airspace components and facilities. Documenting SWO’s 

existing conditions serves as the baseline for subsequent chapters of the Study. This chapter presents the 

five basic elements of SWO: airport facilities, the surrounding airspace system, the surrounding environs, the 

financial conditions, and a strategic evaluation. 

Airport History 

SWO was originally constructed in 1929 when the City of Stillwater acquired 239 acres of land north of town. 

The first runway was a half-mile grass strip and early airport facilities included a steel hangar and a wood-

framed office. SWO formally opened on December 7, 1929. After many improvements, the U.S. Navy leased 

the Airport in 1942 and continued operation for an additional six months following the end of World War II. 

In 1949, Oklahoma Agricultural and Mechanical College (forerunner of Oklahoma State University) took 

charge of the Airport, known as Searcy Field at the time, and operated the Airport for 25 years. Central 

Airlines offered the first commercial service in 1953, providing daily flights between Stillwater and Dallas. This 

service ceased in 1968 when Central merged with Frontier Airlines. Lone Star Airlines provided commercial 

service to Dallas, Memphis, and other cities beginning in 1984, but it ceased service in 1987. 

The Airport was renamed Stillwater Municipal Airport in 1977 and the City of Stillwater resumed responsibility 

for operating the Airport in 1980. The Airport became known as Stillwater Regional Airport in 1999. 

Airport Location and Vicinity 

SWO is in the north-central portion of Oklahoma, approximately three miles northwest of the City of Stillwater 

within Payne County. Stillwater is approximately 50 miles north of Oklahoma City and 60 miles west of Tulsa. 

Figure A-1 illustrates SWO’s location within the state, and Figure A-2 presents the location of SWO relative 

to the City of Stillwater and surrounding area. 
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A.2

Figure A-1
Airport Location Map
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Figure A-2
Airport Vicinity Map

Source:  Google Maps, 2021 & City of Stillwater GIS.
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Airport Ownership Structure and Role 

SWO is a public use airport owned and operated by the City of Stillwater. Within the City’s government 

structure, SWO is in the Airport Department. The Stillwater Regional Airport Advisory Board (Board) has been 

established to act in an advisory capacity to the Stillwater City Council. The Board consists of five voting 

members appointed by the City Council who serve three-year terms. The City Manager and the Chamber of 

Commerce Chief Executive Officer serve as non-voting ex-officio members. According to the SWO website, 

the functions of the Board are: 

 Annually review the schedule of airport rates and charges and make necessary recommendations 

regarding these items to the City Council for the upcoming Fiscal Year. 

 Periodically review terms and conditions for standard airport leases and contract documents. 

 Review airport ordinances, regulations, rules, standards, and operational policies as needed and make 

appropriate recommendations to the City Council. 

 Direct planning activities for SWO and the establishment of the Airport Master Plan and present the same 

to the City Council for consideration and adoption. 

 Study, review, analyze, and mark reports, findings, and recommendations to the City Council concerning 

the betterment of aviation within the City of Stillwater. 

 Carry out other airport-related tasks assigned by the City Council. 

An airport’s role indicates the type of service it provides to the community and how it performs within the 

national and state airport systems. The FAA’s National Plan of Integrated Airport Systems (NPIAS) 2021-

2025 consists of 3,310 existing and proposed airports considered significant to national air transportation. As 

part of the NPIAS, SWO is classified as a nonhub primary airport. A primary airport is defined by statute as a 

public use airport receiving scheduled air carrier service with 10,000 or more annual enplaned passengers. 

Primary airports are divided into four categories based on the percentage of total U.S. passenger 

enplanements, with nonhub airports accounting for less than 0.05 percent of the total. 

AIRPORT FACILITIES 

SWO contains a variety of airside, landside, and support facilities that facilitate aircraft operations and 

passenger movement. Airside facilities are those in which aircraft, support vehicles, and equipment are 

located and in which aviation-specific operational activities take place. They consist of such components as 

airfield pavements, navigational aids, weather reporting equipment, lighting, and signage. Landside facilities 

are those designed to serve passengers or other airport users, typically located outside aircraft movement 

areas. They consist of such components as aircraft parking aprons, terminal buildings, and general aviation 

(GA) facilities. Support facilities are airport components such as Aircraft Rescue and Fire Fighting (ARFF) 

facilities and the Airport Traffic Control Tower (ATCT). Figure A-3 graphically depicts the major airside 

facilities at SWO. 
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Airside Facilities 

Airfield Pavements 

Airfield pavements consist of runways and taxiways. These pavements are the framework of an airport 

system, supporting and connecting aircraft activities to non-movement areas and landside facilities. A general 

description and condition of the existing airside pavements are provided below. 

Pavement Strength 

Pavement weight bearing capacity does not limit the size of aircraft that can use the pavement but does 

indicate the size of aircraft for which the pavement is designed. Continuous use of aircraft heavier than the 

designated weight-bearing capacity can result in increased pavement maintenance and lead to premature 

pavement failure requiring replacement. Current pavement strengths at SWO were listed in Table A-1. 

Runways 

SWO operates with two runways, the north-south oriented Runway 17/35, and the northeast-southwest 

oriented Runway 4/22. Table A-1 summarizes the characteristics of both runways.  

Table A-1:  Existing Runways 

Facility Component 

Runway 17/35 Runway 4/22 

Runway 17 Runway 35 Runway 4 Runway 22 
Length and Width 7,401’ x 100’ 5,002’ x 75’ 
Pavement Surface/Condition Concrete – Good condition Asphalt – Good condition 
Pavement Treatment Grooved None 

Pavement Strength 
100,000 pounds Single Wheel (SW) 
157,000 pounds Double Wheel (DW) 

310,000 pounds Double Tandem Wheel  

34,000 pounds Single Wheel (SW) 
60,000 pounds Double Wheel (DW) 

Elevation 1,000.1’ 965.8’ 960.5’ 984.6’ 
True Heading 179° 359° 45° 225° 
Threshold Crossing Height 48’ 26’ 35’ 39’ 
Visual Glide Path Angle 3° 3° 3° 3° 
Source: Airport Master Record Form 5010, FAA. 

Taxiways 

SWO is equipped with one full-length parallel taxiway, one partial parallel taxiway, four entrance taxiways at 

each runway end, multiple exit taxiways, and a series of connector taxiways. Table A-2 summarizes the 

taxiway characteristics at SWO, informed by the 2008 Airport Layout Plan (ALP). 
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Table A-2:  Existing Taxiways 

Taxiway 
Segment Taxiway A Taxiway A1 Taxiway A2 Taxiway A3 
Type Full Parallel/Entrance  Connector  Connector  Connector  

Location 

 400 feet east of Runway 
17/35 

 Both Runways 17 and 
35 

Between Taxiway A and 
University Flight Center 

Ramp South at south end 
of Taxiway A 

Between Taxiway A and 
University Flight Center 

Ramp South at north end 
of University Flight Center 

Ramp South 

Between Taxiway A and 
Terminal Ramp at south 
end of Terminal Ramp 

Width 50’ 90’ 90’ 60’ 
Pavement 
Surface 

Concrete Concrete Concrete Asphalt 

Edge 
Lighting 

Medium Intensity (MITL) MITL MITL MITL 

Taxiway 
Segment Taxiway A4 Taxiway B Taxiway C Taxiway D 
Type Connector Entrance/Connector/Exit Exit Exit 

Location 
Between Taxiway A and 
Terminal Ramp at north 
end of Terminal Ramp 

 Entrance to Runway 4 
 Connector between 

Runways 4/22 and 17/35 
 Exit at 1,385’ north of 

Runway 35 

2,400’ north of the 
intersection of Runways 

17/35 and 4/22 

1,000’ north of the 
intersection of Runways 

17/35 and 4/22 

Width 100’ 50’ 55’ 55’ 
Pavement 
Surface 

Concrete Asphalt/Concrete Concrete Concrete 

Edge 
Lighting 

MITL MITL MITL MITL 

Taxiway 
Segment Taxiway E Taxiway F Taxiway F1 

Southeast GA 
Taxiway 

Type Exit Partial Parallel/Entrance Exit/Connector Connector 

Location 1,425’ south of Runway 17 

 525 feet southeast of 
Runway 4/22 from 
Runway 22 to the 
Hangar 1 Ramp 

 240’ feet southeast of 
Runway 4/22 from 
Taxiway A to the end of 
the Hangar 1 Ramp 

 Entrance to Runway 22 

 2,400’ southwest of 
Runway 22 

 Between Taxiway F and 
Hangar 1 Ramp 

Southeast of the Terminal 
Ramp 

Width 50’ 50’ 50’ 50’ 
Pavement 
Surface 

Concrete Concrete/Asphalt Concrete Asphalt 

Edge 
Lighting 

MITL MITL MITL None 

Source: Stillwater Regional Airport ALP. 

Runway Protection Zones 

A Runway Protection Zone (RPZ) is a trapezoidal area off the end of the runway designed to enhance safety 

for aircraft operations and for people and objects on the ground. Table A-3 summarizes the Arrival and 

Departure RPZ information. 
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Table A-3:  Existing Runway Protection Zone Dimensions 

RPZ 

Runway 17/35 Runway 4/22 

Runway 17 Runway 35 Runway 4 Runway 22 
Approach RPZ Precision Non-Precision Visual Visual 

Length 2,500’ 1,700’ 1,000’ 1,000’ 
Inner Width 1,000’ 1,000‘ 500’ 500’ 
Outer Width 1,750’ 1,510’ 700’ 700’ 

Departure RPZ 
Length 1,700’ 1,700’ 1,000’ 1,000’ 
Inner Width 500’ 500’ 500’ 500’ 
Outer Width 1,010’ 1,010’ 700’ 700’ 

Source: Stillwater Regional Airport ALP, 2009. 

Pavement Marking, Lighting, and Signage 

Airfield Marking 

Runway markings are white and indicate the Instrument Approach Procedure (IAP) category for each runway 

threshold. Runways 17 and 35 have markings for precision approaches (i.e., an IAP provided with course and 

vertical path guidance with visibility minimums lower than 3/4 statute mile), although the Runway 35 precision 

approach has an IAP with visibility minimums not lower than 3/4 mile. Runways 4 and 22 have visual 

markings. 

Airfield Lighting 

Runway lighting systems enable aircraft to use the runways during periods of low visibility and assist in 

identifying the runway environment during instrument landings. Runway lights are white. Both Runways 17/35 

and 4/22 are equipped with Medium Intensity Runway Lights (MIRL). 

Approach lighting systems allow pilots to visually identify the runway environment and align the aircraft with 

the runway upon arriving at a prescribed point on an IAP. Runway 17 is equipped with a Medium-Intensity 

Approach Lighting System with Runway Alignment Indicator Lights (MALSR). Runway 35 is equipped with 

Runway End Identifier Lights (REILs). REILs are flashing strobe lights that help to identify runway ends during 

night and low visibility approaches. 

Visual Glide Slope Indicators (VGSI) are ground-based visual aids that use lights to help pilots monitor their 

angle of descent during landing. All four runway ends have a four-box Precision Approach Path Indicator 

(PAPI) located on the left-hand side of the runway as seen by the pilot on approach. 
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Airfield Signage 

FAA Advisory Circular 150/5340-18G, Standards for Airport 

Signs Systems (AC 5340-18G) states that airports with 

frequent turbojet aircraft operations shall include distance 

remaining signs. Both Runways 17/35 and 4/22 have 

distance remaining signs. The runway and taxiway signage 

facilities at SWO support the existing airfield operations, 

support IAPs, and comply with the airfield signage plan. 

The 2021 Part 139 commercial airport certification 

inspection found that several markings on Taxiway A were faded or damaged but have been remarked. No 

other deficiencies with markings, lighting, and signage were identified at SWO. Table A-4 summarizes the 

airfield marking types, lighting equipment, and airside signage at SWO. 

Table A-4:  Markings, Lighting, and Signage Summary 

Facility Component 

Runway 17/35 Runway 4/22 

Runway 17 Runway 35 Runway 4 Runway 22 

Runway Markings 
Precision – Good 

Condition 
Precision – Good 

Condition 
Basic – Good 

Condition 
Basic – Good 

Condition 
Aim Points Yes Yes 
Centerline Yes Yes 
Threshold Bars Yes No 
Edge Lines Yes No 
Touchdown Zone Markings Yes No 
Edge Lights MIRL MIRL 
Approach Lighting System MALSR No No No 
Visual Approach Path 
Guidance 

PAPI-4L PAPI-4L PAPI-4L PAPI-4L 

Runway End Identifier Lights No Yes No No 
Runway and Taxiway Signage 
Distance Remaining Signage Yes Yes 
Runway Entry Hold Signs Yes Yes 
Taxiway Location Signs Yes Yes 
Taxiway Directional Signs Yes Yes 
Source: Airport Master Record Form 5010, FAA. 

Airfield Grading and Drainage and Storm Water Management 

The terrain at SWO is relatively flat (slopes of 1-5 percent) with overall drainage from north to south. Rainfall 

east of Runway 17/35 primarily drains to the southeast; rainfall west of Runway 17/35 drains to the southwest. 

SWO has a self-contained drainage system of swales, inlets, and culverts.  
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Landside Facilities 

Aircraft Parking Aprons 

SWO has six main aprons: the Terminal 

Ramp, the Commercial Air Service 

Operations Ramp, the Hangar 1 Ramp, the 

University Flight Center Ramp North, the 

University Flight Center Ramp South, and 

the Southeast General Aviation Ramp. 

Table A-5 summarizes the aircraft parking 

aprons at SWO. 

Table A-5:  Existing Aprons 

Item Description 

Terminal Ramp 

 113,600 square feet 
 Located west of the Terminal Building 
 One commercial service aircraft parking space 
 9 Tie-down spaces 

Commercial Air Service Operations Ramp 
 18,500 square feet 
 Located northeast of the Terminal Building 
 6 Tie-down spaces 

Hangar 1 Ramp 

 53,000 square feet 
 Located north of the Commercial Air Service Operations Ramp, 

northwest of Taxiway F 
 15 Tie-down spaces 

University Flight Center Ramp North 
 69,000 square feet 
 Located northeast of Hangar 1 Ramp 
 20 Tie-down spaces 

University Flight Center Ramp South 
 310,000 square feet 
 Located south of the Terminal Ramp 
 51 Tie-down spaces 

Southeast General Aviation Ramp 
 30,000 square feet 
 Located southeast of the Terminal Ramp 
 8 Tie-down spaces 

Source: SWO Ultimate Aircraft Parking Plan (March 2020). 

Tenant Building and Ground Facilities 

This section describes the existing tenant buildings and ground facilities, entrance roadways, access points, 

vehicle circulation, truck routes, service and perimeter roadways, property interests, emergency response, 

utilities, wildlife hazards, and perimeter security. Table A-6 lists the buildings and square footage of each 

facility. Figure A-4 depicts the layout and locations of major facilities. 



A. Inventory of Existing Conditions  

 A.11 

Table A-6:  Tenant Buildings and Ground Facilities 

Description Square Feet 
Administration Building 2,470 
Cowboy Hangar 5,745 
Hangar 10 6,000 
OSU Flight Center (Old) 3,100 
OSU Flight Center (Existing) 16,000 
Group Hangar 1 17,082 
Group Hangar 2 12,212 
Airport Operations and Maintenance 6,392 
LBR, Inc. Office/Hangar 3,900 
OSU Maintenance Hangar 16,500 
Port-A-Ports 4,375 
Rock Hangar 7,700 
Detwiler Hangar 3,682 
T-Hangar 1 12,470 
T-Hangar 2 13,750 
Waits Holding Hangar 10,160 
Waste Management Building/Facility 10,170 (8.06 acres) 

Administration Building 

The administration building is owned by the City of Stillwater. The building is between Airport Industrial 

Access Road and the Southeast GA Taxilane and is a total of 2,400 square feet. The building is roughly ten 

years old and is in good condition. 

Cowboy Hangar 

The Cowboy Hangar is currently owned by Oklahoma State University (OSU) and is near the intersection of 

the Terminal Ramp and the Southeast GA Taxilane. This hangar has a contractual reversion to the City of 

Stillwater that is effective during the 2060s. The Cowboy Hangar has a total of 5,740 square feet and retains 

its structural stability. 

Hangar 10 

Hangar 10 is currently owned by Simmons with a contractual reversion to the City of Stillwater. Hangar 10 is 

southwest of the Southeast GA Taxilane opposite the Cowboy Hangar. The Simmons Hangar is in excellent 

condition and consists of 6,000 square feet. 

Group Hangar 1 

Group Hangar 1 is owned by the City of Stillwater. The hangar is just northeast of the terminal building. 

Business activity here includes the office and hangar use for both Hangar 1 Flight School and Quality Aircraft 

Maintenance. At 70 to 80 years old, the structure remains structurally sound, but the exterior needs repairs 

and upgrades. The space is a total of 17,082 square feet and is scheduled for demolition in the Summer of 

2024 for construction of the new termina building.   
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Group Hangar 2 

Group Hangar 2 is owned by the City of Stillwater. The hangar is between Taxiway F and Airport Road just 

northeast of Group Hangar 1 and southwest of the existing OSU Flight Center. Group Hangar 2 business 

activity includes the hangar space and mechanic shop for Stillwater Aircraft Services. Group Hangar 2 is also 

70 to 80 years old and requires exterior updates. This hangar provides 12,212 total square feet. 

Airport Operations and Maintenance 

The Airport Operations and Maintenance building is owned by the City of Stillwater. The hangar is directly 

south of the Cowboy Hangar and north of the Administration Building. This building is structurally sound, only 

limited exterior needs have been identified, and it consists of 6,392 total square feet. 

LBR, Inc. Office/Hangar 

The LBR, Inc. office/hangar is currently owned by LBR with a contractual reversion to the City of Stillwater. 

The building is between Taxiway F and Wright Drive south of T-Hangar 2 and north of the OSU Flight Center 

(Existing). The structure is in fair condition and is approximately 3,900 square feet.  

OSU Flight Center (Old) 

The old OSU Flight Center is owned by the City of 

Stillwater and is on Wright Drive near the intersection of 

West Airport Road and Wright Drive. This structure 

provides 3,100 square feet of space. 

OSU Flight Center (Existing) 

The existing OSU Flight Center is at the south end of the 

airfield near the approach end of Runway 35, just east of 

Taxiway A. The center is currently owned by OSU with a 

contractual reversion to the City of Stillwater. The center 

provides a total of 16,016 square feet. 

OSU Maintenance Hangar 

The OSU Maintenance Hangar is between Taxiway F and Wright Drive north of T-Hangar 2. The hangar is 

currently owned and operated by OSU with a contractual reversion to the City of Stillwater, which is expected 

to occur upon completion of the new OSU Flight Center. The hangar is used to perform maintenance on and 

store OSU aircraft. The hangar is structurally sound and is 16,500 square feet in total. 

Port-a-Port Hangars 

The Port-a-Port hangars are owned by the City of Stillwater and are south of Hangar 10. By design, Port-a-

Port hangars are not long-term structures, and their current location is on the site of future hangar 

development. In total the space is a combined 4,375 square feet spread among four structures.  
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Rock Hangar 

The Rock Hangar is at the northeast end of Taxiway F and is owned by the City of Stillwater. The Hangar is 

currently used by RPX Technology for aircraft storage; the City of Stillwater uses the Hangar for 

miscellaneous storage, including Emergency Management Equipment. Needed upgrades include electrical, 

water, and sewer systems. The total space provided is 7,700 square feet. 

Detwiler Hangar 

The Detwiler Hangar is currently owned by Alex Detwiler with reversion back to the City of Stillwater. The 

hangar is south of the Waits Holding Hangar and east of the SE GA Taxilane. The hangar is in excellent 

condition with no needs. Its total space is 3,682 square feet.  

T-Hangar 1 

Containing the corporate office for the Stillwater Flight Center, the Fixed Base Operator (FBO) serving SWO, 

this hangar is owned by the City of Stillwater and is over 40 years old. The total space this t-hangar provides 

is 12,470 square feet and 10 individual storage units. The hangar is south of the ARFF facility near the 

intersection of the Terminal Ramp and the Southeast GA Taxilane.  

T-Hangar 2 

Owned by the City of Stillwater, this hangar is over 40 years old and is structurally in fair condition with recent 

rehabilitation. The total space it provides is 13,750 square feet and 10 individual storage units. The hangar is 

between Taxiway F and Wright Drive, roughly at the halfway point of Taxiway F. 

Waits Holding Hangar 

The Waits Holding Hangar is currently owned by Waits with reversion back to the City of Stillwater in six 

years. This hangar is in excellent condition and provides 10,160 square feet of total space. The hangar is east 

of the Southeast GA Taxilane just south of the Airport Administration Building. 

Waste Management Building and Facility 

This facility is currently owned by the City of Stillwater and leases the facilities to Waste Management. This is 

an older building that has been well maintained. The building provides is 10,170 square feet of space and the 

overall site consists of just over 8 acres. The building is the southernmost facility south of North Airport 

Industrial Access Road (recently renamed as Hargis Road).  

FAA Airfield Facilities 

SWO’s lease with the FAA includes five facilities: the MALSR, the Localizer/Distance Measuring Equipment 

(LOC/DME), the Glideslope antenna, the Remote Communications Outlet (RCO), and the Automated Surface 

Observation System (ASOS). The leases include facility sites, equipment shelters, restricted critical areas, 

access roads, a sensor group site, and Aircraft Cooling Unit (ACU) space in the terminal building. 
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Hay and Pasture Lease 

Within and around SWO property, vacant property is leased for hay and pasture that consists of a total of 

1,215 acres and 13 different tracts. The leased properties are spread in and around SWO among 

undeveloped parcels. The lease is for an initial five-year period, and the parties have the option to extend the 

lease for one additional five-year period by written agreement of the parties prior to expiration of the initial 

term. 

Terminal Building 

Historically the terminal building has served both commercial airline passengers and general aviation activity, 

including FBO facilities. The terminal building was originally constructed and put into operation in 1952. The 

building has been extensively altered and remodeled several times over the past seven decades. Commercial 

passenger flights serving Stillwater started in April 1953 with daily flights to Dallas by Central Airlines (later 

Central merged with Frontier airlines). Other airlines serving SWO through the mid-1980s included Metro 

Airlines, Lone Star Airlines, and Exec Express. From the mid-1980s to 2016, SWO had no scheduled airline 

service. American Airlines began operation in August 2016 with service to Dallas/Fort Worth International 

Airport (DFW). This service continues today.  

Terminal Building Facilities 

The terminal building is on the east side of Runway 17/35, south of the runway’s mid-point. The first floor of 

the terminal building contains commercial passenger facilities consisting of ticketing, bag claim, checked bag 

screening, non-secure arrival/departure waiting areas, airline, and Transportation Security Administration 

(TSA) offices and restrooms. In addition, the first floor contains FBO facilities, including service 

counter/dispatch, pilot’s flight planning room and ready room/rest areas. The total area of the first floor is 

approximately 7,200 square feet, with approximately 1,000 square feet being used for FBO/GA facilities and 

the remainder being primarily focused on commercial passenger facilities. 

The first floor of the terminal building was extensively remodeled in preparation for the beginning of American 

Airline service in 2016. This included the construction of a modular building to accommodate TSA passenger 

screening facilities, along with a secure passenger waiting area. The modular building, which is just to the 

northwest of the terminal building, has a total floor area of approximately 2,700 square feet. The use of the 

terminal building spaces is illustrated in Figure A-5.  
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Source:  McFarland Architects.
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The terminal building also has a second-floor conference room 

(approximately 1,000 square feet), a third floor Airport Traffic Control Tower 

(ATCT) office, and a top floor containing the ATCT cab (total ATCT area is 

approximately 600 square feet). The ATCT is operational from 8:00 a.m. to 

10:00 p.m. Central Standard Time (CST). 

Aircraft Rescue and Fire Fighting (ARFF) Facility 

SWO currently maintains an ARFF Index B classification, meaning that the 

largest aircraft to regularly depart the airport an average of five times daily is 

longer than 90 feet but shorter than 126 feet. Commercial passenger aircraft 

regularly operating at SWO fit into this category. Some longer models such 

as the Boeing 737-800 and Airbus A321, used by Oklahoma State 

University and visiting university football teams, are ARFF Index C, meaning 

their length is at least 126 feet, but less than 159 feet. SWO will provide Index C services with prior 

arrangement. 

The ARFF facility at SWO is south of the terminal building. The facility is comprised of one vehicle bay staffed 

on-demand for scheduled and non-scheduled commercial flights. An additional bay is leased in tandem with 

the adjoining apartment that serves as the residence of the FBO manager. Table A-7 lists the ARFF 

equipment at SWO. 

Table A-7:  ARFF Vehicles 

Equipment Year Water (gal) Dry Chem (lbs) AFFF1 (lbs) 
Oshkosh T-1500 2000 1,500 500 210 
Ford F350 (with skid) 2002 - 500 - 
Rosenbauer Class 4 Panther 4x4 Unit 2021/22 1,500 500 200 
Source: Stillwater Regional Airport personnel. 

Note: 1AFFF (Aqueous Film Forming Foam). 

Fuel Storage Facilities 

The SWO fuel storage facility is southeast of Runway 22. 

The facility consists of three aboveground tanks owned 

and operated by SWO. There are two 12,000-gallon Jet 

A fuel tanks and one 20,000-gallon AVGAS tank. 

Stillwater Flight Center operates two 3,000-gallon Jet A 

fuel delivery trucks, one 1,200-gallon and one 1,000-

gallon AVGAS fuel delivery trucks. 

Snow Removal and Airport Maintenance 

SWO does not currently have a dedicated Snow Removal Equipment (SRE) facility; SWO stores equipment 

indoors and outdoors where space is available. Limited indoor equipment storage space is used in the 
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Operations Center (Hangar 3). SWO staff use SRE to clear the runways, taxiways, and aprons during 

snowfall events. Table A-8 lists the SRE equipment at SWO. 

Table A-8:  SRE Equipment 

Equipment Year 
Blizzard Buster 3616 tow-behind broom 1988 
Blizzard Buster 3616 tow-behind broom 1988 
Wylie 800-gallon agricultural sprayer 2019 
Snow Dog Plow 9-foot truck mounted  Unknown 
Tractor-mounted 12-foot snow pusher box Unknown 
Source: Stillwater Regional Airport personnel. 

Vehicle Access, Parking, and Circulation 

Entrance Roads 

SWO is accessible by vehicle, truck, and bus. Primary access to SWO is provided by West Airport Road and 

North Hargis Road. West Airport Road is oriented east and west, intersecting with North Washington Street to 

the east and Airport Industrial Access Road to the west. North Hargis Road is oriented north and south and 

connects the intersection of Western Road and Lakeview Road on the south to the intersection of Airport 

Industrial Access Road to the north. Wright Drive provides access to the GA hangars, existing OSU Flight 

Center, OSU Maintenance Hangar, and Fuel Farm east of Taxiway F via its intersection with West Airport 

Road. 

Public transportation is provided by the OSU/Stillwater Community Transit System. Bus routes are operated 

within the Stillwater City Limits and on the OSU Campus for a small fee. The Blue Route travels to SWO 

Monday through Friday beginning at 6:20 a.m. and ending at 7:00 p.m. 

Parking Facilities 

Free short-term and long-term parking is available at SWO. This includes two primary lots, one on either side 

of Hargis Road: a 50-space lot to the west of the road and a 43-space lot to the east. An unpaved overflow lot 

is located to the east adjacent to the ballfields in Sanborn Lake Park and Sports Complex. An additional 52-

space parking lot is located to the northeast of the terminal building, and a 23-space lot is located to the 

southeast of the terminal building. Employee parking is provided immediately south of the terminal building 

and east of the ARFF buildings. 

Parking provided along the curb in front of the terminal building is allowed only for loading and unloading. 

Vehicles must be accompanied at all times in this area. Vehicles left unattended are subject to ticketing and 

towing. Parking is available in the lot directly across from the terminal building. Handicap accessible drop off 

is provided just east of the curbside drop off spaces east of the terminal building. 

Enterprise and Avis car rentals are available at SWO with prior reservations. Hertz has an office in the 

terminal building and provides customer service during regular business hours. There are 34 designated 

rental car spaces along the east side of the lot north of the main lot. Uber and Lyft are also available at SWO.  
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Access Points 

All access points at SWO are required to be controlled and monitored. There are currently airport restricted 

area vehicle access control points at SWO along Airport Industrial Access Road, Airport Road, Wright Drive, 

and Hargis Road. Of those, there are a mix of access-controlled gates and lock and key gates. Most SWO 

restricted area pedestrian gates and doors are access controlled, some are lock and key controlled. 

Vehicle Circulation 

Vehicle circulation is conducted on Hargis Road, Airport Industrial Access Road, Airport Road, and Wright 

Drive. All employees, tenants, and any other ground operators have access to these roads and the entrances 

provided. Currently roadway circulation improvement plans are in progress to realign Hargis Road to locate it 

further east of the terminal building. Once Hargis Road is relocated, the existing roadway will be utilized as an 

access and entrance road and will connect to the relocated Hargis Road at two locations. 

Truck Routes 

Trucks headed east-west may depart SWO to the south via Hargis Road. Hargis Road eventually becomes 

North Western Road, which then merges with Highway 51 two miles to the south. Northbound and 

southbound trucks use West Airport Road heading east to North Washington Street. Trucks can then proceed 

north along North Washington Road for one mile before reaching State Highway 177. 

Service and Perimeter Roads 

SWO has service roads accessing the navigational and electronic equipment on the airfield. The service road 

network is comprised of paved and unpaved surfaces. Parts of airport property do not have a dedicated, 

paved service road, so communication with the ATCT is necessary when using taxiways and runways by 

ground vehicles. Service roads that may interfere with aircraft operations also require communication with the 

ATCT. SWO lacks a full perimeter road surrounding the airfield, and SWO remains inaccessible from the 

west. 

Airport Property Interests 

Currently SWO owns 1,487 acres of land in fee simple and 0.7 acres controlled through an easement. A 

breakdown of these areas is presented in Table A-9. The 2008 ALP identifies 242.9 acres for future 

acquisition that is still unacquired. The easement is located just south of Lakeview Road. 
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Table A-9:  Airport Property Interests 

Tract FAA Project Number Interest Acres 
1 Original Airport Fee Simple 955.0 
2 FAA #9-34-050-C6C3 Fee Simple 38.0 
3a ADAP #8-40-0090-02 Fee Simple 26.8 
3b NON - FAA Fee Simple 8.4 
4 - Fee Simple 79.6 
5 - Fee Simple 24.0 
6 - Fee Simple 9.9 
7 - Fee Simple 11.9 
8 ADAP #5-40-0090-05/06-07 Fee Simple 9.2 
9 ADAP #5-40-0090-05/06-07 Fee Simple 4.2 
10 - Fee Simple 3.9 
11 AIP 3-40-0090-012-2002 Fee Simple 14.3 
12 AIP 3-40-0090-013-2003 Fee Simple 127.2 
13a AIP 3-40-0090-013-2003 Fee Simple 38.1 
13b AIP 3-40-0090-014-2003 Fee Simple 110.5 
B - Fee Simple 26.0 
E1 ADAP #5-40-0090-05/06-07 Easement 0.7 
Source: Airport Property Map by Barnard Dunkelberg & Company, 2008. SWO staff. 

Utilities 

The major utility systems at SWO include water, sanitary sewer, stormwater drainage, electric, natural gas, 

and communications. 

Water 

Water to SWO is supplied by the City of Stillwater. The City’s water source is Kaw Lake north of Stillwater. 

The water system consists of 2-, 6-, and 12-inch lines. 

Sanitary Sewer 

The City of Stillwater Public Works Department operates and maintains the sanitary sewer system 

surrounding SWO. A 6-inch pipe is located along the south side of Lakeview Road. A few various stretches of 

sanitary sewer extend north according to the City of Stillwater Atlas. An 8-inch line runs along the east side of 

North Hargis Road beginning at the Stillwater Water and Wastewater Maintenance Building. This line extends 

roughly 500 feet then crosses under the road to the west servicing all the major SWO buildings.  

Stormwater 

Rainfall at SWO is collected by sheet flow, area inlets, or culverts from the airfield and conveyed to tributaries 

of Cow Creek to the west and Sanborn Lake or Hazen Lake to the east. All the rainfall that does not infiltrate 

the ground or evaporate will eventually flow to Stillwater Creek on the south side of the City of Stillwater. 

Electric 

Electric service at SWO is provided by the City of Stillwater, referred to as Stillwater Utilities Authority (SUA). 

Overhead electric lines supplying SWO are primarily from Airport Road to the east and Lakeview Road to the 
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south. Several overhead and underground facilities run throughout the area supplying power to buildings, 

hangars, and streetlights. 

Natural Gas 

Oklahoma Natural Gas provides service to SWO. An existing 4-inch steel line is located on the north side of 

Lakeview Road in an east-west direction. Existing gas lines also run along the north end of SWO property 

connecting all the major buildings. 

Telephone/Fiber Optic Communications 

Data and voice communication lines run along Lakeview Road and North Hargis Road. Communication 

services are provided by AT&T, Chickasaw Telecom, and Sudden Link. 

Perimeter Fencing and Gates 

SWO’s airfield is surrounded by an 8-foot perimeter fence. Security gates provide access to airside uses 

including the hangars, OSU facilities, and controlled movement areas of the airfield. Additional gates to the 

north and south provide access to either end of Runway 17/35. 

Wildlife Hazards 

Wildlife strikes by birds and other animals are the most significant wildlife hazards faced by an airport. While 

no habitats or significant congregations of any animal exist on SWO property, wildlife management practices 

should be followed to minimize wildlife strikes. Threatened and Endangered Species discusses in further 

detail the wildlife found on or near SWO. 

AIRSPACE, NAVIGATIONAL AIDS (NAVAIDS), AND COMMUNICATIONS 

Airspace 

SWO functions as all airports do within the National Airspace System (NAS). The NAS consists of various 

classifications of airspace regulated by the FAA. Airspace is either controlled or uncontrolled. Pilots flying in 

controlled airspace are subject to Air Traffic Control (ATC) and must follow either Visual Flight Rules (VFR) or 

Instrument Flight Rules (IFR) requirements. These requirements include combinations of operating rules, 

aircraft equipment and pilot certification, and vary depending on the class of airspace. A graphical 

representation of the different airspace classes is shown in Figure A-6. General definitions of the classes of 

airspace are provided below: 

 Class A Airspace - Airspace from 18,000 feet Mean Sea Level (MSL) up to and including flight level (FL) 

600, or approximately 60,000 feet MSL. 

 Class B Airspace - Airspace from the surface to 10,000 feet MSL surrounding the nation’s busiest 

airports in terms of IFR operations or passenger enplanements.  

 Class C Airspace - Generally, airspace from the surface to 4,000 feet above the airport elevation (MSL) 

surrounding those airports that have an ATCT. 
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 Class D Airspace - Airspace from the surface up to 2,500 feet above the airport elevation (MSL) 

surrounding those airports with an ATCT. 

 Class E Airspace - Generally, controlled airspace that is not designated Class A, B, C or D. 

 Class G Airspace - Generally, uncontrolled airspace that is not designated Class A, B, C, D, or E. 

 Victor Airways - These airways are low altitude flight paths between ground-based Very High Frequency 

(VHF) Omni-Directional Range receivers (VORs). 

Figure A-6:  Airspace Classes 
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SWO is situated under Class D airspace during the ATCT’s operational hours from 8:00 a.m. to 10:00 p.m. 

CST. The Class D airspace begins at the surface and extends to 2,500 feet above the airport elevation 

(charted in MSL). Aircraft operating within Class D airspace are required to establish communications with the 

ATCT. There are extensions of the Class D airspace to accommodate instrument approaches into SWO. 

When the ATCT is not operational, the Class D airspace is reclassified as uncontrolled Class G. Aircraft can 

continue to operate at SWO when the ATCT is closed and the airspace is uncontrolled, but pilots are 

expected to announce their positions and intentions to other aircraft on the ATCT radio frequency known as 

the Common Traffic Advisory Frequency (CTAF). The traffic patterns at SWO are standard left-hand traffic for 

all runways. Traffic Pattern Altitude (TPA) is the standard 1,000 feet above ground level (AGL). A depiction of 

the airspace and other elements surrounding SWO is found on the VFR sectional chart as shown in Figure A-

7. 

Air Traffic and Aviation Communications 

Air Route Traffic Control Centers (ARTCC) are responsible for providing navigational assistance in 22 

geographic areas to aircraft en route along airways and other portions of airspace. SWO is within the Kansas 

City ARTCC coverage area operating on frequency 127.8. Airports in parts of Oklahoma, Kansas, Missouri, 

and Texas are also under the Kansas City ARTCC jurisdiction. 

Aviation communications facilities associated with SWO include the CTAF frequency 125.35, a Universal 

Communications (UNICOM) frequency 122.95. The SWO ATCT frequency is 125.35 and Stillwater Ground 

Control is frequency 121.6. 

Navigational Aids (NAVAIDs) 

NAVAIDs provide guidance and positional information to aircraft. NAVAIDs include ground-based radio 

beacons, satellite-based Global Positioning System (GPS) signals, signage, marking, and lighting systems. 

NAVAIDs can transmit weather and airport operational information to en route aircraft and allow pilots to 

operate during periods of poor visibility. 

SWO is served by a ground based VOR collocated with Distance Measuring Equipment (DME) (VOR/DME 

SWO 108.4) that is located approximately 3 ½ miles to the north. The FAA owns the VOR/DME, which guides 

the non-precision IAPs to Runways 17 and 35. The VOR/DME also serves as a NAVAID identifying airway 

intersections for aircraft en route along low altitude airways. 

Runway 17 is equipped with an Instrument Landing System (ILS) that comprises two components working 

together to guide precision instrument approaches. The ILS localizer antenna is installed 1,000 feet south of 

Runway 35 and provides final course guidance. The Glideslope antenna, providing vertical guidance on the 

descent path, is located approximately 1,170 feet south of Runway 17 and 375 feet west of the runway 

centerline. 
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Figure A-7:  NAVAIDS Map 

 
Source: FAA Wichita, Kansa City, and Dalla – Ft. Worth Aeronautical Charts. 

SWO is also equipped with an ASOS, a rotating beacon, and a wind indicator. The ASOS is located 

approximately 3,560 feet south of Runway 17 and 750 feet west of the Runway 17/35 centerline. The ASOS 

broadcasts weather and wind data on frequency 133.725. The rotating beacon is located east of the terminal 

building, east of Hargis Road. SWO has three wind cones, two east of Runway 17/35, one near Runway 17 
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and the other near the intersection of Runway 4/22 and Taxiway A, and one on the southwest side of Runway 

17/35. 

Instrument Approach Procedures 

SWO has three precision and two non-precision IAPs providing for the orderly transfer of aircraft from the 

beginning of the initial approach to landing. Runway 17 is equipped with an ILS approach, a satellite-based 

Area Navigation (RNAV) GPS approach, and a ground-based VOR approach. Runway 35 is equipped with a 

RNAV (GPS) approach and a VOR/DME approach. Runway 4/22 is a visual approach only runway. IAPs are 

categorized by aircraft approach speed and by the visibility and altitude to which an aircraft can follow the 

approach until the pilot can execute the landing. Table A-10 lists SWO’s IAPs. 

Table A-10:  Instrument Approaches and Lowest Minimums 

Runway 
End Procedure 

Procedure 
Type 

Aircraft 
Categories 

Minimum Descent 
Altitude (Feet AGL) 

Visibility Minimums 
(Statute Mile) 

17 ILS Precision A, B, C, D 200 1/2 
17 RNAV (GPS) Precision A, B, C, D 200 1/2 
35 RNAV (GPS) Precision A, B, C, D 200 3/4 

17 VOR Non-Precision 
A, B, C 460 3/4 

D 460 1 

35 VOR/DME Non-Precision 
A, B 414 1 
C, D 414 1-1/4 

Source: FAA published Instrument Approach Procedures. 

EXISTING LAND USE, ZONING, AND PUBLIC INFRASTRUCTURE 

An inventory of existing zoning, land uses, and various land use planning and control mechanisms used to 

guide property development surrounding SWO is an important element in the airport planning process. Land 

use compatibility with airport development is achieved through knowledge of what land uses are proposed 

and what, if any, changes need to be made. 

Existing Zoning 

SWO property is currently zoned as Public (P), Light Industrial (IL), and University (U) under the City of 

Stillwater. IL zoning encompasses the industrial development areas east of Hargis Road and north of West 

Airport Road. The OSU Research Range Airport Pasture, located on the southwestern edge of the property, 

is zoned U, and all remaining land is zoned P. 

Surrounding property zoning includes a mixture of residential, commercial, industrial, university, and public 

land uses as defined by the City of Stillwater: 

 Residential – Small Lot Single-Family Residential (RSS) provides the bulk of residential zoning around 

SWO, with significant single-family housing located southwest, southeast, and east of SWO. Other higher 

density zones, such as Two/Multi-Family Residential (RTM) are scattered amongst the RSS zoning. 

 Commercial – Similar to residential, commercial zones are found south, southeast, and east of SWO. 

Most commercial uses are located along North Boomer Road and US-177 to the southeast. 
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 Industrial – Industrial zones are located directly east of SWO. 

 University – OSU owns a significant portion of the land south of SWO. 

 Public – Additional public zones located east of SWO are Boomer Lake Park and the Lakeside Memorial 

Golf Course. 

The existing zoning is provided in Figure A-8. Only zoning directly attributed to the City of Stillwater is shown. 

Existing Land Use 

Land uses to the north and west of SWO consist primarily of agricultural and scattered rural residential. OSU-

owned land immediately abuts SWO to the south, and additional medium density residential and downtown 

commercial uses are located further south. Land uses to the south and east include a mix of residential, 

commercial, and industrial developments. Parklands and greenways are scattered throughout the City of 

Stillwater, with several located immediately east of SWO. Existing land uses are depicted in Figure A-9. 

Future Land Use 

It is important that future land use planning efforts consider the compatibility of off-airport development to 

avoid creating obstacles to the safe and efficient use of the airspace surrounding an airport. Non-compatible 

future land uses planned for the areas surrounding an airport can negatively impact current and future airport 

operations. 

Future land uses of the areas immediately north and west of SWO skew towards low-density residential 

development interspersed among agricultural croplands. Additional industrial land is indicated west of the 

airport property line. Additional land to the south is provided for the expansion of OSU. Significant expansion 

of commercial uses is anticipated along Stillwater’s major thoroughfares, including North Washington Road, 

North Boomer Road, and US-177. High density residential, or densities of 12 to 150 dwelling units per acre, 

are planned around areas of increased commercial development. Future land use is shown in Figure A-10. 
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Figure A-8
Generalized Existing Zoning

Source:  Google Maps, 2021; City of Stillwater GIS.
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Figure A-8
Generalized Existing Zoning

Source:  Google Maps, 2021; City of Stillwater GIS.
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Source:  Google Maps, 2021; City of Stillwater Comprehensive Plan 2030.

STILLWATER

17

22

4

35Cow Creek

Boomer Creek

Bo
om

er
La

ke

Boom
er Cree k

White nbergLake

Sanborn Lake

West Airport Road
West Airport Road

West Richmond Road

McMurty Road

N
orth W

estern Road

N
orth W

ashington Road

North Boom
er Road

N
orth W

estern Road

3310 Road

N
orth Sangre Road

West Lakeview Road

McElroy Road

Wrig
ht D

riv
e

Nor
th

Har
gi

sR
oa

d

177

177

177

APPROXIMATE SCALE 1” =  3,000’

LEGEND

Agriculture

Commercial

Industrial

Low-Density Residential 

High-Density Reidential

University

Public

Figure A-10
Generalized Future Land Use

N
ort Perkins Road



A. Inventory of Existing Conditions  

 A.30 

ENVIRONMENTAL CONDITIONS INVENTORY 

Understanding the environment on and surrounding SWO allows for efficient planning of future development 

and compliance with federal and state regulations. Awareness of the surrounding environment also affords 

the opportunity to understand how SWO affects the environment and neighboring community. The following 

narrative details environmental factors at SWO, surrounding the Airport, and within Payne County. 

This environmental inventory section is not intended to satisfy environmental clearance requirements outlined 

in FAA Order 1050.1F, Environmental Impacts and Procedures, nor is it intended to fulfill requirements of the 

National Environmental Policy Act (NEPA). It does provide a baseline condition of environmental resources 

that are known to occur on or near SWO. The intent is to assist in the identification and analysis of airport 

development alternatives throughout the airport master planning process. The following environmental 

categories are not discussed as they are not relevant to SWO and/or they only relate to impacts from a 

specific project: 

 Coastal Resources 

 Light Emissions and Visual Impacts 

 Natural Resources, Energy Supply, and Sustainable Designs 

 Secondary (Induced) Impacts 

 Wild and Scenic Rivers

Air Quality 

As required by the Clean Air Act, the Environmental Protection Agency (EPA) has established National 

Ambient Air Quality Standards (NAAQS) for six criteria pollutants considered harmful to public health and the 

environment: Carbon Monoxide (CO), Lead (Pb), Nitrogen Dioxide (NO2), Ozone (O3), Particulate Pollution 

(PM; both 10 micron and 2.5 micron), and Sulfur Dioxide (SO2). An attainment area is one in which air 

pollutants do not exceed the NAAQS. Nonattainment areas are those in which a criteria pollutant has 

exceeded the NAAQS for a period of time. Payne County is in attainment for all six criteria pollutants.  

Compatible Land Use 

Compatible land use protects the health, safety, and welfare of those living and working near SWO, while 

protecting airspace for safe and efficient aircraft operations. Airports that receive federal funds must prevent 

the development of incompatible uses on land. They must also ensure that proposed airport actions, including 

the adoption of zoning laws, have or will be taken, to the extent reasonable, to restrict the use of land 

adjacent to or in the immediate vicinity of the airport to activities and purposes compatible with normal airport 

operations, including landing and takeoff of aircraft. 

The compatibility of existing and planned land uses near airports is typically determined in relation to the level 

of aircraft-generated noise. Federal guidelines for a variety of compatible land uses are provided in the Code 

of Federal Regulations (CFR) under 14 CFR part 150, Appendix A, Table 1, Land Use Compatibility with 
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Yearly Day-Night Average Sound Levels, which is included here as Table A-11. The table identifies land use 

types as compatible, incompatible, or compatible if conducted within a sound-attenuated structure. Developed 

by the FAA, the table acts as a guide to local municipalities for land use planning and control and provides a 

tool to compare relative land use impacts resulting from planning alternatives. 

Table A-10:  Land Use Compatibility Matrix 
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Land uses around SWO largely remain compatible with airport operations. Agricultural, industrial, commercial, 

and university land uses can generally function under airport flight paths with minimal impairment. Residential 

developments under flight paths, such as those to the northeast, are not ideal. In the Noise section that 

follows, existing and future noise contours are compared with the surrounding land use to determine the 

compatible nature of the existing land uses. 

Construction Impacts 

FAA Advisory Circular (AC) 150/5370-10H, Standards for Specifying Construction of Airports, contains 

provisions to minimize impacts to air quality, water quality, and soil erosion associated with projects. The AC 

directs that construction and demolition debris be disposed of according to applicable state and federal 

criteria.  

The construction of proposed master plan projects can cause temporary impacts associated with construction 

noise, air quality, traffic impacts on local roads, and the use and storage of fuel to operate construction 

vehicles and equipment. Best management practices are available to avoid or reduce temporary construction 

impacts. Potential construction impacts will be considered in forthcoming environmental analyses performed 

in accordance with NEPA.  

Department of Transportation Section 4(f) Properties 

Section 4(f) provides that the Secretary of Transportation “may approve a transportation program or project 

requiring the use of publicly owned land of a public park, recreation area, or wildlife or waterfowl refuge of 

national, state, or local significance, or land of an historic site of national, state, or local significance, only if 

there is no feasible and prudent alternative to using that land and the program or project includes all possible 

planning to minimize harm resulting from the use.” The U.S. Department of Transportation Act – Section 4(f) 

protects certain properties from use for Department of Transportation projects unless the FAA determines 

there is no feasible and prudent alternative.  

The Sanborn Lake Park and Sports Complex is located on SWO property occupying most of the area east of 

Hargis Road and south of West Airport Road. The following Section 4(f) properties are located near SWO: 

 Lakeside Memorial Golf Course – Located 0.5 miles northeast of the Airport along US 177. 

 Boomer Lake Park – Located immediately east of North Washington Street. 

 Western Fields football field – Located 0.5 miles south of SWO. 

Farmlands 

The Farmland Protection Policy Act (FPPA) was enacted to minimize the extent to which federal actions and 

programs contribute to the unnecessary and irreversible conversion of farmland to non-agricultural uses. The 

FPPA classified farmland as prime farmland, unique farmland, or farmland of statewide or local importance. 

Prime farmland has the best combination of physical and chemical characteristics for producing food, forage, 

fiber, and oilseed crops. Unique farmland is land other than prime farmland used to produce specific high-
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value food and fiber crops such as citrus, tree nuts, olives, cranberries, fruits, and vegetables. Farmland of 

statewide or local importance includes soils that do not meet prime farmland criteria, but economically 

produce high yields of crops when treated and managed. A federal action that may result in conversion of 

farmland to non-agricultural use requires coordination with the U.S. Department of Agriculture Natural 

Resource Conservation Services (NRCS). 

The NRCS online web soil survey system was used to identify soil types on the airport and adjacent property. 

Mapping and table details regarding the mapped soils within PSC are contained within the USDA/NRCS Soil 

Report. Airport soils are listed in Table A-11. 

Table A-11:  Airport Soils 

Map Unit Name Rating 
Acres in 

AOI 
Percent of 

AOI 
Coyle loam, 3 to 5 percent slopes Prime farmland 10.4 0.7% 
Renfrow silt loam, 1 to 3 percent slopes Prime farmland 18.3 1.3% 
Renfrow silt loam, 3 to 5 percent slopes Prime farmland 73.2 5.0% 
Zaneis loam, 3 to 5 percent slopes Prime farmland 10.9 0.7% 
Coyle loam, 1 to 3 percent slopes Prime farmland 4.5 0.3% 
Grainola-Lucien complex, 1 to 5 percent slopes Prime farmland 30.0 2.1% 
Kirkland silt loam, 1 to 3 percent slopes Prime farmland 67.3 4.6% 
Zaneis-Huska complex, 1 to 5 percent slopes Prime farmland 140.6 9.6% 
Zaneis loam, 1 to 3 percent slopes Prime farmland 20.6 1.4% 

Total Prime Farmland 375.8 25.7% 
Coyle loam, 3 to 5 percent slopes, eroded Not prime farmland 10.0 0.7% 
Pulaski fine sandy loam, 0 to 1 percent slopes, frequently flooded Not prime farmland 25.4 1.7% 
Renfrow loam, 3 to 5 percent slopes, eroded Not prime farmland 166.3 11.4% 
Renfrow and Grainola soils, 3 to 8 percent slopes, severely 
eroded 

Not prime farmland 61.7 4.2% 

Mulhall loam, 3 to 5 percent slopes, eroded Not prime farmland 21.3 1.5% 
Masham silty clay loam, 5 to 20 percent slopes Not prime farmland 82.2 5.6% 
Zaneis loam, 3 to 5 percent slopes, eroded Not prime farmland 3.9 0.3% 
Coyle and Zaneis soils, 3 to 5 percent slopes, severely eroded Not prime farmland 3.7 0.3% 
Renfrow-Urban land complex, 1 to 5 percent slopes Not prime farmland 393.7 27.0% 
Huska silt loam, 1 to 3 percent slopes Not prime farmland 66.0 4.5% 
Doolin silt loam, 1 to 3 percent slopes Not prime farmland 28.0 1.9% 
Grainola-Ashport frequently flooded-Mulhall complex, 0 to 8 
percent slopes 

Not prime farmland 76.7 5.3% 

Grainola-Lucien complex, 5 to 12 percent slopes Not prime farmland 125.4 8.6% 
Water Not prime farmland 17.4 1.2% 

Total Non-Prime Farmland 1,081.3 74.3% 
Totals for Area of Interest 1,457.1 100% 
Source: USDA, NRCS, Soil Resource Report for SWO property (Area of Interest), August 2021. 

Note: AOI = Area of Interest 

According to the NRCS, there is a variety of soil types on SWO property. The most prominent soil by 

percentage is the Renfrow-Urban land complex with 1 to 5 percent slopes, which accounts for 27 percent of 

the airport area. In addition to other non-prime farmland soils, roughly three quarters of SWO is rated as non-

prime farmland. 
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Threatened and Endangered Species 

The Endangered Species Act (ESA), as amended, requires each “federal agency to ensure that any action 

authorized, funded, or carried out by such agency is not likely to jeopardize the continued existence of any 

endangered or threatened species or result in the destruction or adverse modification of habitat of such 

species.” The U.S. Fish and Wildlife Service is responsible for listing federal threatened and endangered 

species protected by the ESA. The Oklahoma Department of Wildlife Conservation (ODWC) lists the U.S. 

Fish and Wildlife Service federal threatened and endangered species along with the state threatened and 

endangered species. 

The U.S. Fish and Wildlife Service’s (USFWS) Information, Planning, and Conservation (IPaC) System was 

used to identify species of concern. Species listed as threatened or endangered, or candidates that may be 

found within the Airport vicinity are depicted in Figure A-11. 

Figure A-11:  Listed Species Potentially Located on SWO Property 

    

 
Source: U.S. Fish and Wildlife Service, Information for Planning and Consultation (IPaC) Species Report, August 10, 2022. 

No critical habitats for any threatened or endangered species were found at SWO, nor were any National 

Wildlife Refuge Lands or fish hatcheries. 

Some birds are protected by the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act. 

Certain migratory birds are listed by the USFWS Birds of Conservation Concern (BCC) list as species of 

potential concern. Migratory birds that may be impacted by operations at SWO are listed in Figure A-12. 
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Figure A-12:  Migratory Birds Potentially Located on SWO Property 

    

 

 

    

 

 

  

 

 

Source: U.S. Fish and Wildlife Service, Information for Planning and Consultation (IPaC) Species Report, August 10, 2022. 
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that, due to their quantity, concentration, or physical, chemical, or infectious characteristics, may present 

substantial danger to public health or welfare or the environment.  

The two statutes of concern to the FAA are the RCRA, as amended by the Federal Facilities Compliance Act, 

and the CERCLA, as amended by the Superfund Amendments Reauthorization Act (SARA) and by the 

Community Environmental Response Facilitation Act. RCRA governs the generation, treatment, storage, and 

disposal of hazardous wastes. CERCLA provides for consultation with natural resources trustees and cleanup 

of release of a hazardous substance, excluding petroleum, into the environment.  

Sites of interest are defined as state cleanup sites, federal superfund cleanup sites, hazardous waste 

generators, solid waste facilities, underground storage tanks, dairies, and enforcement actions. The U.S. EPA 

lists four sites of interest at SWO. These are listed in Table A-12. 

Table A-12:  EPA-Regulated Facilities Near SWO 

Site Name Site Address (Stillwater, OK 74075) 
The Brinkman Corporation 1616 W Airport Rd 
Oklahoma Military Department / Stillwater Readiness Center 1616 W Airport Rd 
Oklahoma Army National Guard OMS #4 1207 W Airport Rd 
Sanborn Baseball Fields 1201 W Airport Rd 
Source: US EPA Envirofacts. 

Note: None of the addresses listed by the EPA are on SWO property. 

Historical, Architectural, Archaeological, and Cultural Resources 

Section 106 of the National Historic Preservation Act (NHPA) requires federal agencies to consider the 

impacts of their undertakings on historic properties, which include archeological sites, buildings, structures, 

objects, and districts. The NHPA also requires federal agencies to allow the Advisory Council of Historic 

Preservation the opportunity to comment on the undertaking. The National Park Service (NPS) maintains the 

National Register of Historic Places (NRHP), which lists all historic sites that meet criteria.  

According to the NRHP, there are no historical sites, buildings, structures, or objects on airport property. The 

nearest historical sites are located in or around OSU and downtown Stillwater, approximately 1.5 miles south 

of SWO. 

Noise 

Noise is generally defined as unwanted sound that can disturb routine activities (such as sleep, conversation, 

or student learning) and cause annoyance. The determination of acceptable levels is subjective. The standard 

unit of measurement for the loudness of sound is the decibel (dB). The FAA has determined that the 

cumulative noise energy exposure of individuals to noise resulting from aviation activity must be established 

in terms of a yearly day-night average sound level (DNL). DNL is a 24-hour, time-weighted energy average 

noise level based on the “A” weighted decibel (dBA), in which “A” weighted refers to the sound scale 

pertaining to the human ear, or the overall noise energy level experienced during an entire day. Time-

weighted refers to the fact that noise occurring between the hours of 10:00 p.m. and 7:00 a.m. is penalized by 
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10 dBA to account for the higher sensitivity to noise during nighttime hours and the expected decrease in 

background noise levels. 

DNL noise levels are depicted as noise contours, which show interpolations of noise levels based on the 

center of grid cells. Grid cells are squares of land of a specific size entirely characterized by a noise level. 

Noise contours connect the points of comparable noise levels, similar to topographical contours, and form 

concentric footprints around a noise source. These footprints surrounding an airport are used to predict 

community response to noise from aircraft using the airport. 

As presented earlier in Table A-10, FAA guidelines indicate the 65 DNL noise contour is the threshold of 

significance for land use analysis. Figure A-13 provides the existing noise contours generated using the 2020 

aircraft operational activity presented in Chapter B – Forecasts of Aviation Activity, overlaid on the existing 

land uses surrounding SWO. As can be seen, the existing 65 DNL noise contour does not extend beyond 

airport property. The existing 60 DNL noise contour does extend slightly beyond airport property west of 

Runway End 35 into land owned by OSU. This property is undeveloped. 

Figure A-14 provides the future noise contours generated using the 2040 forecast of aircraft operational 

activity also presented in Chapter B – Forecasts of Aviation Activity and overlaid on the existing land uses 

surrounding SWO. As provided, the future 65 DNL noise contour extends slightly into land owned by OSU 

west of the Runway 35 End. Again, this land is currently undeveloped. The future 60 DNL noise contour 

extends further into the OSU-owned land in this same general area, as well as into OSU-owned land south of 

West Lakeview Road. This land is currently used by OSU for its bus transportation fleet storage and 

Compressed Natural Gas (CNG) fueling facility. 

Based on this analysis, there are no land use incompatibilities associated with existing or future noise levels 

generated by aircraft operations at SWO. 

  



�������

��	�
�

����

Figure A-9
Generalized Existing Land Use

A.28

Source:  Google Maps, 2021; City of Stillwater and Payne County GIS.
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Figure A-13:
Existing (2020) Noise Contours

With Generalized Existing Land Use
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Source:  Google Maps, 2021; City of Stillwater and Payne County GIS.
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Figure A-14:
Future (2040) Noise Contours

With Generalized Existing Land Use
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Socioeconomic, Environmental Justice, and Children’s Health and Safety Risks 

Council on Environmental Quality regulations in 40 CFR, Section 1508, requires environmental documents 

prepared for federally funded projects to address potential social impacts. The evaluation of a proposed 

project on the human environment must address the following: 

 Disproportionate impacts to low-income and minority populations 

 Potential relocation of homes or businesses 

 Division or disruption of an established community 

 Disruptions to orderly planned development 

 Notable project-related changes in employment 

 Impacts on health and safety risks to children. 

Demographics for the City of Stillwater are shown in Table A-13. It should be noted that the population of 

OSU students population during the academic year (i.e., August through May) increases the Stillwater 

population to near 80,000. 

Table A-13:  Demographics for Stillwater, Oklahoma 

Demographic Category 2010 Percent 2019 Percent 
Population 44,681  49,952  

Male 22,465 50.3% 25,842 51.7% 
Female 22,216 49.7% 24,110 48.3% 

Age 
Under 18 years 6,324 14.2% 7,964 15.9% 
18-64 years 34,628 77.5% 37,412 74.9% 
65 years and over 3,729 8.3% 4,576 9.2% 
Median Age (years) 23.8  23.5  

Race 
White 35,642 79.8% 38,601 77.3% 
Black or African American 1,691 3.8% 2,306 4.6% 
American Indian and Alaska Native 1,919 4.3% 2,031 4.1% 
Asian 2,695 6.0% 3,354 6.7% 
Native Hawaiian and Other Pacific Islander 21 0.0% 63 0.1% 
Other 315 0.7% 387 0.8% 
Two or more races 2,398 5.4% 3,210 6.4% 

Persons Below the Poverty Level 12,352 31.1% 15,069 35.2% 
Source: U.S. Census Bureau, American Community Survey. 

Socioeconomic Impacts 

Improvements at SWO are not expected to create significant change in population, public service, and 

economic activity, but are expected to have positive impacts through creation of employment opportunity, 

business growth, and economic activity. Coordination with resource agencies should be a priority prior to 

implementation. As shown in Table A-13, the poverty rate for the City of Stillwater was 35.2 percent in 2019. 
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FAA Order 1050.1F states, “If acquisition of real property or displacement of persons is involved, 49 CFR Part 

24 (implementing the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970), as 

amended, must be met for federal projects and projects involving federal funding. Otherwise, the FAA, to the 

fullest extent possible, observes all state and local laws, regulations, and ordinances concerning zoning, 

transportation, economic development, housing, etc. when planning, assessing, or implementing the 

proposed action or alternative(s).” 

Environmental Justice 

Environmental justice assessments seek to identify the health disparities across a community’s 

disadvantaged and underrepresented populations as defined by race, ethnicity, and socioeconomic status. 

FAA Order 1050.1F states, “…the FAA must provide for meaningful public involvement by minority and low-

income populations. In accordance with Department of Transportation Order 5610.2(a), this public 

involvement must provide an opportunity for minority and low-income populations to provide input on the 

analysis, including demographic analysis, which identifies and addresses potential impacts on these 

populations that may be disproportionately high and adverse.” 

Environmental justice impacts, including cancer, asthma, obesity, and mental health issues, can be 

exacerbated through the construction and operation of new facilities and those impacts tend to affect low-

income or minority populations at a disproportionately higher rate. In cases where the population in or around 

a project area have been identified to be disadvantaged or underrepresented, the environmental documents 

are expected to include the following: 

 Demographic information about the affected populations 

 Information about the population(s) that have an established use for the significantly affected resource, or 

to whom that resource is important (e.g., subsistence fishing) 

 Results of analysis to determine if a low-income or minority population using the resource sustains more 

of the impact than any other population segments 

 Identification of disproportionately affected low-income and minority populations 

 Discussion of alternatives that would reduce the effect on these populations 

 Description of possible mitigation to reduce the effect on the disproportionately affected low-income and 

minority populations. 

The NEPA process requires environmental justice review and impact analysis for airport improvements. 

According to a search of the American Community Survey (2010-2019), the percentage of minority (non-

white) populations as of 2019 was 22.7 percent in the City of Stillwater. The Climate and Economic Justice 

Screening Tool (CEJST) published by the White House Council on Environmental Quality (CEQ) indicated 

that there were no identified disadvantaged communities near SWO. 
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Children’s Environmental Health and Safety Risks 

FAA Order 1050.1F states “Pursuant to Executive Order 13045, Protection of Children from Environmental 

Health Risks and Safety Risks, Federal agencies are directed to make it a high priority to identify and assess 

environmental health risks and safety risks that may disproportionately affect children. Environmental health 

risks and safety risks include risks to health or safety that are attributable to products or substances that a 

child is likely to come in contact with or ingest, such as air, food, drinking water, recreational waters, soil, or 

products they might use or be exposed to.” 

Locations with concentrated populations of children near SWO are Will Rogers Elementary and Stillwater 

High School 1.25 miles to the southeast, and Richmond Elementary School 1.75 miles to the northeast. 

Boomer Lake Park east of SWO could also attract concentrated adolescent populations. According to the 

American Community Survey, 15.9 percent of the population, or 7,964 individuals, are under the age of 18 in 

Stillwater. 

Water Resources 

Water resources are surface and ground waters that are vital to society because they provide drinking water 

as well as support recreation, transportation and commerce, industry, agriculture, and aquatic ecosystems. 

Surface water, ground water, floodplains, and wetlands do not function as separate and isolated components 

of the watershed, but rather as a single, integrated natural system. Disruption of any one part of this system 

can result in consequences to the functioning of the entire system, which must be considered along with 

potential impacts to the quality of water resources throughout this Master Plan. 
Wetlands 

The Clean Water Act (CWA) defines wetlands as “areas that are inundated or saturated by surface or 

groundwater at a frequency and duration sufficient to support, and that under normal circumstances do 

support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands generally 

include swamps, marshes, bogs, and similar areas.” Federal regulations require that proposed actions avoid, 

to the greatest extent possible, long-term and short-term impacts to wetlands, including the destruction and 

altering of the functions and values of wetlands. 

The USFWS National Wetlands Inventory (NWI) online mapping system was reviewed to identify mapped 

wetlands near SWO. According to the NWI, two freshwater wetlands are located in the easternmost portion of 

SWO property: one wetland is located north of Sanborn Lake and the other north of Hazen Lake. A freshwater 

emergent wetland is also located north of Sanborn Lake. This system is fed by a stream that continues off 

SWO to the south. 

Floodplains 

A floodplain is generally a flat, low-lying area adjacent to a stream or river that is subject to inundation during 

high flows. The relative elevation of a floodplain determines its frequency of flooding.  
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Executive Order 11988 requires federal agencies “to avoid, to the extent possible, the long and short-term 

adverse impacts associated with the occupancy and modification of 100-year floodplains (i.e., areas subject 

to inundation by a 1 percent annual chance of flood) and to avoid direct or indirect support of floodplain 

development whenever there is a practical alternative.” 

According to the Federal Emergency Management Agency National Flood Hazard Layer Viewer, SWO is 

entirely located within an area of minimal flood hazard (Zone X). Areas within Zone X are areas are outside 

the 500-year flood plain. Boomer Lake and its surrounding watersheds is designated as Zone AE, which is 

within the 100-year floodplain and has a base flood elevation. 

Surface Waters 

Protected by the Safe Drinking Water Act (SDWA) and CWA, surface waters are considered waters of the 

United States and include streams, rivers, lakes, ponds, statuaries, and oceans. The Oklahoma Water 

Resources Board (OWRB) monitors surface water throughout the state. In addition to Sanborn Lake on 

SWO’s southeastern edge, several freshwater ponds are scattered throughout SWO. These ponds are 

usually connected by streams that flow off the property and connect with other nearby surface waters. 

Groundwater 

Groundwater is a subsurface water that occupies the space between sand, clay, and rock formations. 

Aquifers are the geologic layers that store or transmit groundwater to wells, springs, and other water sources. 

The SDWA and its implementing regulations (40 CFR Parts 141-149) prohibit federal agencies from funding 

actions that would contaminate an EPA-designated sole source aquifer or its recharge area. State and local 

agencies may also promulgate regulations to protect sole source aquifers and their recharge areas. 

No groundwater aquifers were identified by the OWRB at or near SWO. There are two wells located on SWO 

property, as well as a regulated underground storage tank used for jet fuel. 

CLIMATE AND WIND DATA 

Weather conditions impact aircraft performance and influence airport design. The design process must 

account for temperature, precipitation, winds, visibility, and cloud ceiling heights. Wind patterns impact 

runway use and must be assessed to determine runway design requirements. 

Wind 

The historical pattern of prevailing winds influences desirable runway orientation and runway use. The FAA 

has determined that crosswinds pose a hazard to the safe operation of aircraft, particularly to small and light 

aircraft. Therefore, an airport’s primary runway should align with the prevailing winds. 

Wind coverage is defined as the average percentage of time that a runway is not subjected to crosswinds of 

magnitude greater than the allowable crosswind component for each runway. FAA defines the desirable 

minimum wind coverage of an airport’s runway configuration as 95 percent of wind velocity and direction 

observations over the most recent 10-year period. The allowable crosswind component used to compute the 
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wind coverage for a given runway is based on the Runway Design Code (RDC) of the most demanding 

aircraft expected to use the runway. RDC categories, FAA crosswind components, and aircraft types are 

listed in Table A-14. 

Table A-14:  Crosswind Component RDC Categories 

Runway Design Code (RDC) Aircraft Types 
FAA Crosswind 

Component 
A-I and B-I: Includes A-I and B-I Small (Small 
Aircraft of 12,500 pounds or less) 

Piston 10.5-Knot 

A-II and B-II Small Jets and Turboprops 13-Knot 
A-III, B-II | C-I to C-III | D-I to D-III Large Jets and Turboprops 16-Knot 
A-IV and B-IV | C-IV to C-VI | D-IV to D-VI Large Jet Transports 20-Knot 
Source: FAA Advisory Circular (AC) 150/5300-13A, Change 1. 

Wind data is reported to and available from the National Oceanic and Atmospheric Administration (NOAA) by 

an ASOS located at SWO. Wind data from 2010 to 2020 is grouped in three categories presented in Table A-

15. 

Table A-15:  Ceiling and Visibility Categories 

Wind Coverage Definition Occurrence 
All Weather All wind observations N/A 

Instrument Flight Rules 
(IFR) 

Cloud ceiling less than 1,000’ and/or visibility less than 3 
miles, but cloud ceiling greater or equal to 200 feet and 

visibility greater than or equal to 1/2 miles 

Approximately 13 percent of the 
time from 2011 to 2020 

Visual Flight Rules (VFR) 
Could celling greater than or equal to 1,000 feet and 

visibility greater than or equal to 3 miles 
Approximately 87 percent of the 

time from 2011 to 2020 
Source: Mead & Hunt using the FAA Airport Data and Information Portal (ADIP), Wind Analysis. August 2021. Wind data provided by 

NOAA Integrated Surface Database (ISD). Station 723545. Period of Record 2011-2020. 

The FAA’s Airport Data and Information Portal (ADIP) wind analysis program was used to determine the wind 

coverage for SWO’s runway orientations, both individually and combined as presented in Table A-16. 

Runway 17/35 and Runway 4/22 align with the prevailing winds and together provide greater than 95 percent 

wind coverage for the 10.5-, 13-, and 16-knot crosswind components. 
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Table A-16:  Wind Coverage 

Runway 10.5-Knot 13-Knot 16-Knot 
All Weather 

Runway 17/35 95.63% 97.93% 99.40% 
Runway 4/22 83.81% 91.45% 97.65% 
Combined 97.78% 99.18% 99.78% 

IFR Weather 
Runway 17/35 94.96% 97.43% 99.15% 
Runway 4/22 85.84% 92.32% 97.77% 
Combined 97.31% 98.92% 99.67% 

VFR Weather 
Runway 17/35 95.72% 98.01% 99.45% 
Runway 4/22 83.43% 91.28% 97.62% 
Combined 97.85% 99.23% 99.80% 

Source: Mead & Hunt using the FAA Airport Data and Information Portal (ADIP), Wind Analysis. August 2021. 

Wind data provided by NOAA Integrated Surface Database (ISD). Station 723545. Period of Record 

2011-2020. 

Climate 

Stillwater lies near the western edge of the country’s humid subtropical climate region as well as where the 

Rocky Mountain rain shadow has faded. Therefore, the climate is characterized by hot, humid summers and 

generally mild to cool winters. Rainfall is evenly distributed throughout the year. Table A-17 presents the 

basic monthly and annual average climate data for Stillwater using data obtained from the NOAA. 

Table A-17:  Climate Data 

Month 
Precipitation 

(inches) 
Mean Maximum 

Temperature (°F) 
Mean Minimum 

Temperature (°F) 
Mean Average 

Temperature (°F) 
January 0.92 50.7 26.7 38.7 
February 1.33 55.5 30.7 43.1 
March 2.22 64.8 39.5 52.1 
April 3.72 73.4 48.5 60.9 
May 4.58 80.9 58.5 69.7 
June 4.49 89.6 67.6 78.6 
July 3.12 95.4 72.1 83.7 
August 3.28 95.0 70.5 82.7 
September 3.11 86.7 61.9 74.3 
October 2.94 75.3 49.4 62.3 
November 1.95 62.8 37.8 50.3 
December 1.51 52.3 29.5 40.9 
Annual Average 33.17 73.5 49.4 61.5 
Source: NOAA, U.S. Climate Normals Quick Access Tool. August 2021. 

STRATEGIC EVALUATION 

As a strategic planning process, this Study is structured to be responsive to the overall mission of SWO while 

being inclusive of broader community needs. Knowing that plans involving diverse participation are more 

successful and widely accepted than those without, a Study Committee (Committee) was assembled 
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specifically for this Study. The Committee serves in an advisory capacity and consists of aviation and non-

aviation constituents selected to provide well-rounded perspectives. The Committee provides continuous 

participation, engages at key decision-points, and guides Study recommendations reflecting airport user 

needs, aligning with community interests, and supporting the City of Stillwater’s plan and vision. The 

Committee is charged with reviewing materials, attending meetings, providing comment on findings, and 

encouraging awareness and adoption of the Study recommendations. Committee feedback is incorporated, 

as appropriate, into the final Study documentation. 

As part of the strategic planning process, a Strengths, Weaknesses, Opportunities, and Threats (SWOT) 

analysis was conducted to determine the appropriate strategic visions for SWO, and specific goals and 

objectives to be addressed throughout the Study. The SWOT analysis is a process for synchronizing strategic 

decision-making factors and helps categorize the Airport’s and city’s internal and external characteristics, 

qualities, and merits. The SWOT factors help formulate goals, provide the basis to pragmatically assess 

recommendations, and guide the Study’s overall development policy. The full SWOT analysis is contained in 

Appendix One. 



 

 B.1 

B. Forecasts of Aviation Activity 

INTRODUCTION 

Aviation activity forecasts evaluate future demand at an airport. The development of accurate and defensible 

forecasts is a key element in the Master Plan Study process. Forecasts inform the determination of future 

airport requirements, analysis of alternative development plans, assessment of the possible environmental 

effects of proposed plans, and the determination of the economic implications of future growth and 

development. While forecasting, by nature, is not an exact science, it does establish general estimates for 

future aviation activity levels and provides a defined rationale for necessary airport facility changes as 

demands increase. 

Principally, local airport factors, aviation industry trends, and overarching regional socioeconomic market 

conditions influence aviation activity forecasts. They are developed to meet five main objectives: 

 Provide a realistic and sustainable estimate. 

 Be based on the latest available data. 

 Reflect current conditions at the Airport. 

 Be supported by information in the Master Plan Study. 

 Provide adequate justification for future airport development. 

The forecasts have a base year of 2020 and use the Federal Aviation Administration (FAA) Fiscal Year (FY) 

from October to September. The forecast period is 20 years from the base year with reporting intervals of 

every five years. In keeping with the industry standards, data from the past 10 years is used as the basis for 

historical trends. Using the previous 10 years helps the forecasts account for various economic conditions 

and provides a perspective of the effects of economic change on aviation activity. This Master Plan places an 

additional focus on economic and aviation activity since 2020 because of the COVID-19 pandemic impacts.  

Data Sources 

A variety of data sources were used in this chapter, as listed in Table B-1. However, most of the aviation 

activity occurring at Stillwater Regional Airport (SWO or the Airport) is derived from the FAA 2020 Terminal 

Area Forecast (TAF). The TAF is the official FAA forecast that is prepared annually by FAA Headquarters for 

each airport in the FAA National Plan of Integrated Airport Systems (NPIAS). TAF data comes from the U.S. 

Department of Transportation (USDOT) T-100 database, Airport Traffic Control Tower (ATCT) records, and 

FAA Form 5010, which airports submit annually to the FAA. 

The TAF is generally reliable. However, its most recent data may lag a year behind other available records, 

and values for 2020 onward feature updates with data available from other databases and records. Therefore, 

2021 year-to-date (at the time of forecast preparation, June 2021 was the most recent data available) and the 

most recent 12-months of data (when available) are presented. 
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Table B-1:  Data Sources 

Source Description 

FAA Terminal Area 
Forecasts (TAF) 

The FAA TAF provides historical records and forecasts for passenger enplanements, aircraft 
operations and based aircraft. It does not forecast operations by aircraft type, peak activity level, 
critical aircraft, or air cargo. These forecasts serve as a comparison for forecasts prepared as part 
of this planning effort and provide historical information on aircraft activity. The 2020 TAF used in 
this forecast was released in May 2021. 

FAA Traffic Flow 
Management System 
Counts (TFMSC) 

TFMSC includes data collected from flight plans. These operations are categorized by aircraft type 
and used to identify trends in the SWO fleet mix. The advantage of the TFMSC data is its degree 
of detail and its insights into the itinerant users of SWO. A disadvantage of TFMSC data is that it 
does not include local operations or operations that did not file a flight plan. As such, the utility of 
TFMSC data is limited to larger aircraft, including scheduled commercial passenger, air cargo, 
charter operations, and private business jets. 

FAA Aerospace 
Forecasts 

The Aerospace Forecast 2021-2041 is a national-level forecast of aviation activity. The Aerospace 
Forecast helps guide local forecasts by serving as a point of comparison between local trends and 
national trends. 

U.S. Department of 
Transportation 
(USDOT) T-100 
Database 

Scheduled, charter passenger, and air cargo airlines fill out the T-100 form monthly. The T-100 
database is an online repository of the data recorded on the forms, such as number of seats sold, 
number of seats available, freight transported, aircraft used, and departures performed. The T-100 
provides a detailed look at the operations of passenger and cargo airlines. 

Woods & Poole Inc. 

Socioeconomic data is provided by data vendor Woods & Poole Inc. (W&P), which is a data 
vendor providing socioeconomic data for gap years in the U.S. Census. The W&P dataset 
considers the Stillwater Metropolitan Statistical Area (MSA) equivalent to the boundary of Payne 
County. The dataset provides 124 data categories with records from 1970 to 2020 and forecast 
through 2050. Data categories considered include population, employment, earnings and 
income, and Gross Regional Product (GRP). 

Operations Network 
(OPSNET) 

OPSNET is the source of National Airspace System (NAS) air traffic operations and delay data. 
Provided information for monthly aircraft operations for 2020 and 2021, as well as Instrument Flight 
Rules (IFR) and Visual Flight Rules (VFR) operations. 

Stakeholder 
Interviews/Data 
Gathering 

The Consultant conducted interviews with stakeholders during site visits and made contact via 
phone and email with others. Interviews included the Air Traffic Control Tower (ATCT), 
Transportation Security Administration (TSA), Aircraft Rescue and Fire Fighting (ARFF), Fixed 
Based Operator (FBO), the City of Stillwater, the Oklahoma State University (OSU) Flight Center, 
Envoy Airlines, and Martinaire Aviation LLC (SWO’s air cargo operator). 

 

One of the primary drivers in the difference between the TAF and other records of data available is the 

operations that occur when the ATCT is closed. The SWO ATCT is open from 8:00 a.m. to 10:00 p.m., and it 

records aircraft operations that occur during this time. Operations occurring outside these hours are not 

reported. Therefore, TAF data is supplemented with data from the airport or tenants, TFMSC, or USDOT 1-

100 when determined to be accurate. This data may include sources such as air carrier aircraft operations 

occurring when the ATCT is closed. 

The FAA reviews airport master plan forecasts by comparing them to the TAF. Forecasts within 10 percent of 

the TAF over the first five-year period and within 15 percent within the 10-year period can be approved by the 

Airports District Offices. Forecasts outside these tolerances go to FAA Headquarters for review. Therefore, 

every preferred forecast component that has a corresponding TAF category is compared to the TAF for 

consistency. 
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EXISTING CONDITIONS AND ASSUMPTIONS 

The level and type of aviation activity is dependent upon many factors, but it is generally reflective of: 

 Local and national airline activity trends. 

 Airport services available to the aviation community. 

 Specific activity and businesses located on the airport or within the community the airport serves. 

 General socioeconomic conditions prevalent within the surrounding area. 

Regional Profile 

Several regional underlying conditions were evaluated to develop a series of assumptions serving as a 

foundation for these forecasts. They represent a variety of locational, operational, and socioeconomic 

considerations that may affect aviation activity at SWO to varying degrees. 

Regional Socioeconomic Conditions 

Socioeconomic data generally correlates with aviation activity within the same geographic region. Population, 

employment, income, and gross domestic product (GDP) are indicators that typically influence aviation 

activity. Population is an indication of the general number of persons served by an airport, and therefore 

influences the potential customer base. Employment levels gauge economic activity and vitality. Income 

statistics reflect the degree to which an airport’s customer base has sufficient disposable income to spend on 

aviation activities such as airline ticket purchases, pilot training, aircraft ownership, and aircraft charter or 

rental. GDP is the value of goods and services produced in an area and serves as an index for the health of 

the overall economy. 

The economic and demographic forecasting firm Woods & 

Poole, Inc, is used for most of the socioeconomic historical 

data and all the future projections in this Master Plan. 

When the data and projections were published in mid-2020 

(using data through 2018), the effects on COVID-19 on the 

U.S. economy were being experienced. Sharp and 

significant declines in monthly retail sales, GDP, and 

employment were already evident through the first four 

months of the year. Woods & Poole analyzed the preliminary monthly data to determine what, if any 

conclusions about 2020 annual totals could be made and included in their models. The inclusion of a revised 

2020 estimate of historical data that incorporated the COVID-19 impacts was decided against because the 

data were unclear about what the estimate should be and because the long-term impact of an estimate could 

not be made reliably. No doubt, many of the COVID-19 related economic impacts have been mitigated by the 

various federal government actions such as the Coronavirus Aid, Relief, and Economic Security (CARES) Act 

of 2020, the Coronavirus Response and Consolidated Appropriations Act of 2021, and the American Rescue 

Plan (ARP) of 2021. 

Despite significant short-term impacts, Woods 

& Poole determined that COVID-19 did not 

appear to have made a quantifiable long-term 

economic impact affecting the forecasts.  

(Woods & Poole, Inc., 2020 Regional Projections 

and Database) 
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Population 

According to Woods & Poole data, the Stillwater MSA population has seen a steady but slight increase since 

2010. This compares favorably to both the state and national growth rates. Future growth expectations for 

both the city and state are slightly less than national rates. Table B-2 details the population data over the past 

10 years, contains projected conditions 20 years into the future, and shows the respective associated 

Compound Annual Growth Rates (CAGR). 

Table B-2:  Population Data, 2010-2040 

Year Stillwater  Oklahoma United States 
Historical 
2010 78,223 3,759,632 309,326,026 
2015 81,324 3,909,831 320,745,038 
2020 83,095 3,989,697 331,472,851 
CAGR 0.7% 0.6% 0.7% 
Projected 
2025 85,698  4,105,730 342,330,653 
2030 88,147 4,217,120 353,002,641 
2035 90,370 4,321,153 363,262,483 
2040 92,313 4,415,738 372,934,650 
CAGR 0.5% 0.5% 0.6% 
Source: Woods & Poole, Inc., 2020. 

Employment 

Historical employment growth within Stillwater has lagged both the state and national growth rates. However, 

the unemployment rate within Stillwater has been lower than the historical state and national averages. 

Evaluating the unemployment rates for Stillwater, Oklahoma, and the United States by quarter through 2020 

and the first half of 2021, both Stillwater and Oklahoma have clearly returned to near pre-pandemic levels. 

The national unemployment rate, while declining, has not yet reached its pre-pandemic level. 

Woods & Poole employment projections throughout the 20-year future period indicate a smaller growth rate 

for Stillwater than the state and nation. Table B-3 details the historical and projected employment data for the 

City of Stillwater, the state, and nation. 
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Table B-3:  Employment Data, 2010-2040 

Year 

Stillwater Oklahoma United States 

Employment1 
Unemployment 

Rate2 Employment1 
Unemployment 

Rate2 Employment1 
Unemployment 

Rate2 
Historical 
2010 46,674 5.1 2,130,129 6.5 172,901,690 9.6 
2015 49,123 3.3 2,286,959 4.3 190,315,792 5.3 
2020 51,304 4.8 2,413,383 6.1 206,901,316 8.1 
CAGR 1.0% N/A 1.3% N/A 1.8% N/A 
2020-2021 by Quarter2 
1Q 2020 --- 2.5 --- 3.3 --- 4.1 
2Q 2020 --- 9.3 --- 10.3 --- 12.9 
3Q 2020 --- 4.6 --- 6.3 --- 8.9 
4Q 2020 --- 3.1 --- 4.7 --- 6.5 
1Q 2021 --- 3.4 --- 4.8 --- 6.5 
2Q 2021 --- 2.8 --- 3.6 --- 5.8 
Projected 
2025 53,752 --- 2,541,470 --- 221,248,604 --- 
2030 55,994 --- 2,661,667 --- 234,749,589 --- 
2035 58,100 --- 2,776,376 --- 247,922,569 --- 
2040 60,105 --- 2,886,756 --- 260,952,286 --- 
CAGR 0.8% N/A 0.9% N/A 1.2% N/A 
Sources: 1 Woods & Poole, Inc., 2020.  

2 Bureau of Labor Statistics, 2021. 

Notes: --- Data not available. 

With over 6,000 employees, Oklahoma State University (OSU) is Stillwater’s largest employer. Because of its 

public education function, OSU is not as affected by variations of the local, state, or national economies as 

private entities, and is therefore less prone to large employment swings. OSU’s employment is expected to 

remain steady and will continue to be Stillwater’s largest employer throughout the planning period. 

Other top employers within Stillwater and Payne County include:  

 Stillwater Medical Center (over 1,000 

employees) 

 Stillwater Public Schools (over 750 employees) 

 City of Stillwater (over 550 employees) 

 Stillwater Design/Kicker (over 175 employees) 

 ASCO Aerospace USA (over 150 employees) 

 National Standard (over 150 employees) 

 OnCue (over 150 employees) 

 Meridian Technology Center (over 125 

employees) 

 Frontier Electronic Systems (over 100 

employees) 

 Stan Clark Companies (over 100 employees) 

 Armstrong World Industries (over 100 

employees). 

Income 

Personal per capita income growth within Stillwater has also historically lagged both the state and national 

growth rates. Using quarterly state and national data from the Bureau of Economic Analysis, the COVID-19 
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pandemic clearly has had a negative effect on income levels in the third and fourth quarters of 2020. 

However, income levels have rebounded to pre-pandemic levels by the first quarter of 2021. 

Woods & Poole projections continue the trend that income growth within Stillwater will be behind the state and 

national rates, although the City’s per capita income rate is expected to make up ground in both the state and 

national growth rates during the 20-year future period. Table B-4 details the historical and projected 

employment data for the city, state, and nation. 

Table B-4:  Per Capita Personal Income Data, 2010-2040 

Year Stillwater  Oklahoma United States 
Historical1 
2010 $30,912 $36,544 $40,546 
2015 $35,455 $44,245 $48,977 
2020 $39,646 $48,752 $57,668 
CAGR 2.5% 2.9% 3.6% 
2020-2021 by Quarter2 
1Q 2020 --- $47,644 $57,523 
2Q 2020 --- $52,502 $62,060 
3Q 2020 --- $48,683 $60,184 
4Q 2020 --- $48,293 $59,532 
1Q 2021 --- $55,504 $66,889 
Projected1 
2025 $48,247 $59,531 $71,114 
2030 $60,293 $74,663 $89,940 
2035 $75,952 $94,387 $114,601 
2040 $95,749 $119,390 $146,088 
CAGR 4.5% 4.6% 4.8% 
Source: 1 Woods & Poole, Inc., 2020.  

2 Bureau of Economic Analysis, 2021. 

Notes: --- Data not available. 

Gross Domestic Product 

Historical GDP for Stillwater has consistently increased but has not equaled both state and national growth 

rates. Quarterly data from the Bureau of Economic Analysis indicates the GDP for both the state and nation 

declined in the second quarter of 2020 but has regained and exceeded those levels by the first quarter of 

2021. 

Woods & Poole projects the City’s GDP growth rate will still be below state and national rates but will increase 

at a slightly greater rate than the historical growth rate. Meanwhile, expectations for the state and nation are a 

decrease in the future growth rate compared to the historical rates. Table B-5 lists the historical and projected 

GDP breakdown of the city, state, and nation. 



B. Forecasts of Aviation Activity  

 B.7 

Table B-5:  GDP Data (In Millions), 2010-2040 

Year Stillwater  Oklahoma United States 
Historical1 
2010 $2,987 $159,774 $155,562,809 
2015 $3,173 $180,442 $175,776,505 
2020 $3,250 $194,054 $198,107,361 
CAGR 0.8% 2.0% 2.4% 
2020-2021 by Quarter2 
1Q 2020 --- $195,606 $215,611,390 
2Q 2020 --- $173,061 $195,201,140 
3Q 2020 --- $186,883 $211,702,520 
4Q 2020 --- $190,776 $214,947,310 
1Q 2021 --- $198,008 $220,615,030 
Projected1 
2025 $3,444 $209,939 $220,128,092 
2030 $3,618 $225,596 $242,580,423 
2035 $3,782 $241,402 $265,938,763 
2040 $3,938 $257,486 $290,419,913 
CAGR 1.0% 1.4% 1.9% 
Sources: 1 Woods & Poole, Inc., 2020.  

2 Bureau of Economic Analysis, 2021. 

Notes: --- Data not available. 

Community/Airport Location and Potential 

Stillwater is centrally located between two large metropolitan areas: Tulsa 65 miles to the east and Oklahoma 

City 60 miles to the south. North-central Oklahoma provides a strong and definable market area for all forms 

of aviation activity.  

SWO is less than 3 miles northwest of downtown Stillwater. With over 1,400 acres of undeveloped property 

and development potential remaining high, SWO is poised to attract additional aviation and non-aviation 

development in the future. SWO’s largest tenant, the OSU Flight Center, provides flight instruction, on-site 

classroom instruction, simulator technology, and aircraft maintenance for its current aircraft fleet. There are 

approximately 300 students enrolled in the six undergraduate and graduate degree programs.  

Community Support 

SWO benefits from an exceptional relationship with and support from the City of Stillwater, as well as OSU, 

local industry, and surrounding citizens. SWO is recognized as a vital asset that contributes to the stability 

and future of the city and region’s economy. The overall position of the populace is one of continued growth 

and development, with special focus on the incentive of a commercial service airport continuing to attract 

additional economic and industrial development to the area. 

Air Carrier Service Profiles 

Envoy Airlines, one of nine regional air carriers operating as American Eagle under a codeshare agreement 

with American Airlines, initiated service in 2016 and is the only commercial air carrier currently serving SWO 
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(although SkyWest Airlines also operates at SWO at the discretion of American Airlines). The carrier currently 

provides two daily flights between SWO and Dallas-Fort Worth International Airport (DFW). Up to mid-2021, 

the flights used both the 50-seat Embraer ERJ-145 and the 44-seat Embraer ERJ-140 aircraft. In mid-2021, 

Envoy/SkyWest Airlines discontinued use of the ERJ-140. 

Martinaire Aviation, LLC is a FAR Part 135 air cargo carrier based in Dallas, Texas, that has served SWO 

since 2009. They currently provide an approximate weekly schedule to SWO through Cessna C208 Caravan 

aircraft. Other air cargo at SWO is transported in the belly compartments of Envoy/SkyWest Airlines 

commercial service aircraft or via non-scheduled chartered air cargo aircraft. 

Catchment Area/True Market 

An airport catchment area is the surrounding geographic area containing the population of passengers who 

should reasonably be expected to use the airport considering drive times to competing airports. It is also 

representative of the local market and most travelers using or expected to use the airport. The area is 

presented in the Passenger Demand Analysis prepared separately (see Appendix Two) and portrayed in 

Figure B-1. SWO’s catchment area comprises 60 zip codes and has a 2020 population of 250,782. 
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Figure B-1:  SWO’s Catchment Area 

 

An airport’s true market estimate is based on data from the airline’s reporting origin and destination statistics 

to the U.S. DOT and by ticket data from Airline Reporting Corporation (ARC). ARC data includes tickets sold 

through travel agencies as well as via online travel agencies by passengers using SWO within the catchment 

area. It does not include tickets issued directly by airline websites or reservation offices. As presented in the 

Passenger Demand Analysis, SWO’s 2020 true market is estimated at 351,291 origin and destination 

passengers. This is mostly representative of domestic passengers (318,455 or 91 percent), with the 

remainder being international passengers (32,836 or 9 percent). 

Airfares 

According to the Passenger Demand Analysis, SWO’s 2020 overall average domestic airfare was 209 dollars. 

This is 25 dollars higher than average domestic airfares at Oklahoma City’s Will Rogers’ World Airport (OKC), 

23 dollars higher than Tulsa International Airport (TUL), and 19 dollars higher than Dallas Fort Worth 

International Airport (DFW). From 2017 through 2020, overall airfares increased at a lower CAGR at SWO 

compared to DFW, but were higher than OKC, TUL, and Wichita Dwight D. Eisenhower National Airport (ICT). 
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New Air Service Opportunities 

While SWO is one of the few airports in the country that had no commercial air service since airline 

deregulation and was able to successfully recruit traditional legacy service, it is unlikely to add service to a 

new hub either through American Airlines or a different air carrier, although additional service is one of the 

highest priority goals for SWO to accomplish. According to the Passenger Demand Analysis, the benchmarks 

indicating the need to consider additional service are improvement in passenger numbers on existing flights 

(i.e., higher boarding load factors) and consistent revenue per available seat mile that is on par or above peer 

markets. Long-term, service to Chicago O’Hare International Airport (ORD) on American Airlines or new 

service via United Airlines to Denver International Airport (DEN) would be the most likely candidates. 

Potential Challenges 

Few negative factors have the potential to significantly impact future aviation activity at SWO. However, as 

part of the planning process, considering broad factors that could have a negative or neutralizing effect is 

important.  

COVID-19 

The effects of the COVID-19 pandemic and the emergence of the COVID-19 Delta variant in the summer of 

2021 are lingering concerns. Beginning in March 2020 and continuing through the fall/winter of that year, the 

pandemic and resulting lockdowns had serious negative effects on worldwide economies, and in particular, 

the aviation industry. Airline travel was severely affected, causing air carriers to reduce flights, cut back 

services, and ground aircraft, thus reducing system-wide capacity. Service to SWO was reduced from three 

daily flights in the summer of 2019 to one daily flight in the spring of 2020. By summer 2020 the second flight 

had been reinstated but service was once again reduced to one daily flight in late summer. However, in mid-

summer 2021, the second daily flight was reinstated. 

The length of time required for enplanements to recover from the COVID-19 pandemic might be gleaned by 

examining recovery times from recent past global economic crises. Figure B-2 illustrates the historical TAF 

data for statewide and nationwide enplanements since 1990, with a focus on enplanements recovery after the 

September 11, 2001, terrorist attacks and the 2008-2009 recession. Both events took a toll on passenger 

enplanements, but the impact of the COVID-19 pandemic is even more severe than those two events.  

Nationwide enplanements decreased a total of 9.4 percent from FY 2001 to 2002, 7.0 percent from FY 2008 

to 2009, and 44.4 percent from FY 2019 to 2020. Statewide enplanements decreased 13.4 percent from FY 

2001 to 2002, 10.5 percent from FY 2008 to 2009, and 42.1 percent from FY 2019 to 2020. Since SWO did 

not have scheduled passenger service until mid-2016, historical passenger enplanement data is not relevant. 

However, SWO passenger enplanements decreased 20.9 percent from FY 2019 to 2020. The data indicates 

that an average of four years were required for nationwide passenger enplanements to recover after each 

event. Statewide numbers show longer recovery times, where an average of seven years was required for 

passenger enplanements to recover to pre-event levels. This indicates the post-COVID pandemic passenger 
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level recovery may be prolonged since the reduction was much more drastic in terms of total passenger 

enplanement decreases. 

Figure B-2:  State and National Enplanements, 1990-2020 

 

Proximity to Other Commercial Service Airports 

Stillwater’s proximity and relative ease of vehicle access 

to both OKC and TUL make it challenging to retain 

commercial service passengers and expand air service. In 

addition to using OKC or TUL rather than SWO, local 

airport users were shown to travel out of state to DFW in 

Texas and ICT in Kansas. According to the Passenger 

Demand Analysis, of the total SWO true market, only 15 

percent of the domestic passengers and 14 percent of the 

international passengers used SWO. OKC captured the 

most domestic and international passengers of SWO’s 

true market, with 55 percent and 47 percent, respectively. 

TUL captured 19 percent and 14 percent of domestic and international passengers, respectively, of SWO’s 

true market. 
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Because of the presence of low-cost carriers such as Allegiant and Frontier at the competing airports, it is 

thought that many residents within SWO’s catchment area will continue to choose the over one-hour drives to 

either OKC or TUL. 

State of General Aviation 

Other potential challenges could include the relatively slow growth in general aviation (GA) activity nationally 

for the past 20 years. New general aviation aircraft deliveries and active general aviation aircraft have 

declined. According to the General Aviation Manufacturer Association (GAMA) Annual Report 2020, 

worldwide shipments of all GA aircraft declined by more than 23 percent since 2000. Fewer planes being 

produced would suggest less demand for planes, which indicates fewer planes used worldwide. This is 

confirmed by data published in the FAA’s Aerospace Forecasts 2021-2041, which reports active GA aircraft in 

the United States declined by over 8 percent from 2010 to 2020, resulting in a CAGR of -0.9 percent. The 

FAA Aerospace Forecasts also reported that GA aircraft operations at towered airports declined by over 6 

percent from 2010 to 2020, a CAGR of -0.6 percent. 

HISTORICAL AND EXISTING AVIATION ACTIVITY PROFILE 

Aviation activity forecasting commences by using the present time as a starting point, supplemented with 

historical data obtained from various sources. Normal activity profiles use data from the previous 10 years 

(i.e., 2010 to 2020) for historical trends in an attempt to explain the changes that have occurred. This Master 

Plan includes an analysis from the 10-year period of 2009 to 2019 to draw conclusions prior to the COVID-19 

pandemic for projecting what a long-term recovery might look like. The Master Plan also, where records are 

available, includes SWO’s activity for FY 2021 Year-to-Date (i.e., October 2020 through June 2021) and for 

the previous 12 months (i.e., July 2020 through June 2021) for the most recent data to evaluate how SWO is 

currently recovering since the full effects of the COVID-19 pandemic began in March 2020. The historical 

profile serves as a baseline for the forecasts and includes information on passengers, air carrier, air cargo, 

GA, and military aviation activity.  

The SWO ATCT records flights from 8:00 a.m. to 10:00 p.m. Operations that occur outside of these hours are 

not included in records submitted to the FAA. Commercial airline operations are reported to the DOT and 

capture operations occurring outside of ATCT operating hours. USDOT does not record GA operations.  

Commercial Service 

Commercial service encompasses scheduled passenger flights, cargo flights, and non-scheduled charter 

flights. The following sections describe the passenger enplanements, commercial operations, and air cargo 

service at SWO. 

Passenger Enplanements and Airline Operations 

The FAA TAF defines a passenger enplanement as a passenger who boards a scheduled commercial or 

chartered aircraft with more than nine seats for turboprops (or any number of seats for jet aircraft). The 
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aircraft must be operating under Title 14 Code of Federal Regulations (CFR) Part 121 that applies to air 

carriers and commercial operators. Passenger enplanements include revenue and non-revenue passengers 

who paid taxes and passenger facility charges (PFC) for their carriage. Passenger enplanements do not 

include pilots, flight attendants, and any other members of the airline crew. 

Passenger enplanements are categorized as 

air carrier or air taxi/s based on the type of 

carrier that is operating the route. For 

example, passengers on an American Airlines 

B 737 would be categorized as air carrier 

enplanements, whereas passengers on an 

American Eagle ERJ 145 would be categorized as air taxi enplanements. Airline operations are categorized 

based on aircraft seating capacity. Aircraft operating with more than 60 seats are classified as air carrier; 

aircraft with 60 or fewer seats are classified as air taxi. 

Enplanements for 2009 to 2021 are shown in Table B-6. The air carrier enplanements are primarily the result 

of university athletic teams using chartered mainline air carrier flights into and out of SWO. SWO air carrier 

enplanements have fluctuated but remained somewhat steady throughout the years (averaging 1,665) with an 

overall decrease, resulting in a CAGR of -3.4 percent between 2009 to 2019 (10-year pre-pandemic analysis), 

and by a decrease of 2.7 percent decrease from 2010 to 2020 (10-year analysis to include the pandemic).  

Since scheduled commercial service is provided by Envoy/SkyWest Airlines (i.e., regional carriers), the airline 

enplanements are classified as air taxi/commuter. With the resumption of scheduled passenger air service in 

mid-2016, the air taxi/commuter enplanements analysis is limited to the changes experienced since 2017, the 

first full year of service. Air taxi/commuter enplanements increased at a CAGR of 3.2 percent between 2017 

and 2019 prior to the COVID-19 pandemic. While only a two-year dataset, this is reflective of healthy growth. 

With the sharp enplanement declines experienced in 2020, the three-year CAGR was a decrease of 14.6 

percent. 

TAF Airline Classification System 

Classification Air Carrier Air Taxi 

Enplanements 
Operated by a 
mainline carrier 

Operated by a 
regional carrier 

Operations More than 60 seats 60 or fewer seats 
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Table B-6:  Passenger Enplanements, 2009-2021 

Fiscal Year Air Carrier Air Taxi/Commuter Total Percent Change 
20091 2,028 214 2,242 N/A 
20101 1,718 288 2,006 -10.5% 
20111 1,304 141 1,445 -28.0% 
20121 2,115 79 2,194 51.8% 
20131 1,888 0 1,888 -13.9% 
20141 1,588 32 1,620 -14.2% 
20151 1,642 0 1,642 1.4% 
20161 1,386 2,131 3,517 114.2% 
20171 1,929 25,825 27,754 689.1% 
20181 1,629 24,689 26,318 -5.2% 
20191 1,441 27,523 28,964 10.1% 
CAGR -3.4% (2009-2019) 3.2% (2017-2019) 2.2% (2017-2019) N/A 
20201 1,308 16,102 17,410 -39.9% 
CAGR -2.7% (2010-2020) -14.6% (2017-2020) -14.4% (2017-2020) N/A 
2021 (YTD) 8872 10,9513 11,838 -32.0% 
2021 (Previous 12 Months) 1,0662 13,6833 14,749 -15.3% 
CAGR (2017-2021) -13.8 -14.7% -15.4% N/A 
Sources: 1 FAA TAF, 2021.  

2 SWO staff.  
3 Envoy Airlines SWO station manager and SWO staff (includes revenue and non-revenue passengers, plus 538 athletic sports 

team passengers boarding chartered air aircraft with 60 seats or less). 

Notes: YTD=Year-to-Date (October 2020 through June 2021). Previous 12 Months=July 2020 through June 2021. 

The year-to-date (i.e., October 2020 through June 2021) and previous 12-month total (i.e., July 2020 through 

June 2021) analysis indicates that enplanements are behind 2020 levels. However, this is to be expected as 

FY 2020 enplanements included five months of non-pandemic enplanements that were on pace to exceed FY 

2019 enplanements before the full effects of COVID-19 pandemic were felt. Additionally, from May 2019 

through February 2020, SWO did not experience a decrease in monthly enplanements from the previous 

year, averaging a monthly increase of 10.9 percent from the previous year. Finally, during the fall and winter 

of 2020-2021, the OSU administration imposed seating restrictions on its athletic events reducing most 

athletic facilities to 25 percent of maximum capacity. These restricted seating events, especially during the fall 

football season, had an additional negative impact on passenger enplanements as some ticket holders who 

would normally have flown commercially were unable or chose not to attend the athletic events. These 

seating restrictions have since been lifted and are not expected to be reimposed. 

The TAF also divides commercial service operations (an operation is defined as either a takeoff or a landing) 

into two categories: air carrier and air taxi/commuter. Air carrier operations are defined as activity by aircraft of 

more than 60 seats and air cargo aircraft with more than 18,000 pounds of payload capacity. Air 

taxi/commuter activity is defined as aircraft with 60 seats or fewer that transport regional passengers on 

scheduled commercial flights, non-scheduled or for-hire flights, and air cargo flights with 18,000 pounds or 

less payload. The air taxi category includes all air cargo and non-airline operations that involve direct on-

demand transactions rather than a regularly scheduled flight. Air carrier operations include all scheduled 
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operations with a commercial component regardless of number of seats, such as operations through Envoy 

Airlines Embraer ERJ 140 and 145, which are 44- and 50-seat aircraft, respectively. As shown in Table B-7, 

air carrier commercial service aircraft operations have decreased during the historical timeframe with the 

exception being 2017, when ATCT personnel mistakenly recorded a portion of Envoy Airlines’ 50-seat aircraft 

as air carrier operations instead of commuter.  Historical air taxi/commuter commercial service aircraft 

operations have remained relatively stable with an overall increase. The increases experienced since 2017 

are the result of the successful reinstated daily service of Envoy/SkyWest Airlines. 

Table B-7:  Commercial Service Operations, 2009-2021 

Fiscal Year Air Carrier Air Taxi/ Commuter Total Percent Change 
20091 61 1,120 1,190 N/A 
20101 80 965 1,045 -12.2% 
20111 51 1,284 1,335 27.8% 
20121 73 1,167 1,240 -7.1% 
20131 69 717 786 -36.6% 
20141 57 1,075 1,132 44.0% 
20151 41 859 900 -20.5% 
20161 85 646 731 -18.8% 
20171 362 1,635 1,997 173.2% 
20181 38 2,664 2,702 35.3% 
20191 32 2,485 2,517 -6.8% 
CAGR (2009-2019) -6.2% 8.3% 7.8% N/A 
20201 30 1,890 1,920 -23.7% 
CAGR (2010-2020) -9.3% 7.0% 6.3% N/A 
2021 (YTD)2 22 1,472 1,494 -22.2% 
2021 (Previous 12 Months)2 22 1,951 1,973 2.8% 
CAGR (2011-2021) -8.1% 4.3% 4.0% N/A 
Sources: 1 FAA TAF, 2021.  

2 FAA The Operations Network (OPSNET), 2021. 

Notes: YTD=Year to Date (October 2020 through June 2021). Previous 12 Months=July 2020 through June 2021. 

Air Cargo 

As stated previously, air cargo transported at SWO is provided primarily by Martinaire Aviation, LLC with 

approximately one flight per week using Cessna Caravan 208 aircraft. Additional air cargo is either shipped in 

the belly compartments of air carrier aircraft or transported by non-scheduled charter air cargo aircraft. Table 

B-8 shows the air cargo transported exclusively by Martinaire Aviation at SWO over the past approximate two 

and one-half years (this is the only data available). The short trend expressed by this data suggests a stable 

amount of annual cargo transported with ample payload capacity available in the existing aircraft operations. 

Using data provided by the USDOT T-100 database, the information presented in Table B-9 indicates air 

cargo volume transported in the belly compartments of air carrier aircraft or non-scheduled charter air cargo 

aircraft at SWO had increased through 2020, with the 10-year CAGRs of 24.1 percent from 2009 to 2019, and 

41.0 percent from 2010 to 2020. It was only during the more recent 10-year period from 2011 to 2021 that a 

decreasing CAGR was experienced at -7.8 percent. 



B. Forecasts of Aviation Activity  

 B.16 

Table B-8:  Martinaire Aviation Air Cargo Volumes, 2019-2021 

Calendar Year 
Cargo 

Out 
Cargo 

In 
Total 
Cargo 

Percent 
Change Operations Payload 

Percent of 
Payload 

2019 17,399 34,737 52,136 N/A 96 336,000 15.5% 
2020 12,230 24,827 37,057 -28.9% 92 322,000 11.5% 
2021 (YTD) 7,472 17,568 25,040 -32.4% 56 196,000 12.8% 
CAGR (2019-2020) -29.7% -28.5% -28.9% N/A -4.2% -4.2% N/A 
2021 (Previous 12 Months) 11,915 27,917 39,832 7.5% 96 336,000 11.9% 
CAGR (2019-2021) -17.2% -10.4% -12.6% N/A 0.0% 0.0% N/A 
Source: Martinaire Aviation LLC, August 2021. 

Notes: YTD=Year to Date (January through July 2021). Previous 12 Months=August 2020 through July 2021. 

Table B-9:  Air Cargo Volumes, 2009-2021 

Calendar Year 
Cargo 

Out 
Cargo 

In 
Total 
Cargo 

Percent 
Change 

2009 2,713 4,660 7,373 N/A 
2010 875 616 1,491 -79.8% 
2011 32,131 21,275 53,406 3481.9% 
2012 18,315 22,570 40,885 -23.4% 
2013 6,124 9,142 15,266 -62.7% 
2014 16,660 9,710 26,370 72.7% 
2015 33,037 19,740 52,777 100.1% 
2016 32,333 27,198 59,531 12.8% 
2017 37,959 29,556 67,515 13.4% 
2018 32,785 16,619 49,404 -26.8% 
2019 33,427 30,390 63,817 29.2% 
CAGR (2009-2019) 28.5% 20.6% 24.1% N/A 
20201 38,593 7,797 46,390 -27.3% 
CAGR (2010-2020) 46.0% 28.9% 41.0% N/A 
2021 (YTD) 251 303 554 -98.8% 
2021 (Previous 12 Months) 16,345 7,898 24,243 -47.7% 
CAGR (2011-2021) -6.5% -9.4% -7.6% N/A 
Source: USDOT T-100, September 2021. 

Notes: YTD = Year to Date (January through June 2021). Previous 12 Months=July 2020 through June 2021. 

General Aviation 

GA refers to flight activities that do not include scheduled air services, unscheduled air transport operations, 

or military operations. GA activities include, but are not limited to, flight training, recreational flying, private and 

corporate air transportation, and flight testing. 

Itinerant GA Operations 

Itinerant operations are those that originate and terminate at different airports. These operations include 

business travelers coming to and from the community, recreational pilots, and student pilots performing cross 

country training flights. Itinerant operations made up 45 percent of overall GA operations in 2020 and have 

been increasing at an average annual rate of 2.5 percent between 2010 and 2020. This is down from the 3.0 
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percent CAGR experienced between 2009 and 2019. Year-to-date (June 2021) and the previous 12 months’ 

levels seem to indicate that itinerant GA activity is rebounding from the COVID-impacted 2020 level. 

Local GA Operations 

Local operations are those that originate and terminate at the same airport. These operations are generally 

performed by pilots practicing landings. Touch-and-go operations, where aircraft land, slow, then accelerate 

and takeoff without leaving the runway, count as two operations. Depending on the traffic pattern, an aircraft 

can perform more than six operations in an hour when practicing touch-and-goes. Local operations are highly 

sensitive to the amount of flight training occurring at an airport. As mentioned previously, SWO has two flight 

schools, the OSU Flight Center and Hangar 1 Flight Center. Local GA operations made up 55 percent of 

overall GA operations in 2020 and have been increasing at an average annual rate of 1.3 percent between 

2010 and 2020. Like itinerant GA operations, local GA operations were increasing at a faster rate prior to 

2020, experiencing a CAGR of 2.5 percent between 2009 and 2019. Unlike itinerant GA operations, local GA 

operations experienced year-to-date and the previous 12 months do not indicate a rebound to pre-COVID 

levels. 

However, discussions with OSU Flight Center personnel indicate their training levels will increase in the 

future. Currently, approximately 300 students are in the flight training program. With small, incremental 

changes, OSU intends to increase student enrollment in the program to approximately 400 in the future. This 

represents a 33 percent increase in student pilots. The OSU Flight Center also has plans to upgrade their 

existing training fleet, replacing older Cessna 152s with Cirrus SR20 and Piper PA-44 Seminole aircraft.  

Total GA operations have fluctuated during the past decade, but overall SWO has experienced healthy 

growth. Table B-10 presents SWO itinerant, local, and total GA operations since 2009. Figure B-3 shows the 

breakdown graphically. 
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Table B-10:  GA Operations, 2009-2021 

Fiscal Year 
Itinerant 

Operations 
Percent 
Change 

Local 
Operations 

Percent 
Change 

Total 
Operations 

Percent 
Change 

20091 21,921 N/A 31,526 N/A 53,447 N/A 
20101 19,959 -9.0% 28,045 -11.0% 48,004 -10.2% 
20111 21,195 6.2% 34,305 22.3% 55,500 15.6% 
20121 22,020 3.9% 31,551 -8.0% 53,571 -3.5% 
20131 21,994 -0.1% 30,731 -2.6% 52,725 -1.6% 
20141 22,180 0.8% 33,553 9.2% 55,733 5.7% 
20151 27,009 21.8% 37,355 11.3% 64,364 15.5% 
20161 26,291 -2.7% 39,119 4.7% 65,410 1.6% 
20171 27,782 5.7% 37,787 -3.4% 65,569 0.2% 
20181 29,113 4.8% 43,310 14.6% 72,423 10.5% 
20191 29,455 1.2% 40,501 -6.5% 69,956 -3.4% 
CAGR (2009-2019) 3.0% N/A 2.5% N/A 2.7% N/A 
20201 25,654 -12.9% 31,858 -21.3% 57,512 -17.8% 
CAGR (2010-2020) 2.5% N/A 1.3% N/A 1.8% N/A 
2021 (YTD)2 23,945 N/A 24,604 N/A 48,549 N/A 
2021 (Previous 12 Months)2 32,375 26.2% 35,879 12.6% 68,254 18.7% 
CAGR (2011-2021) 4.3% N/A 0.4% N/A 2.1% N/A 
Sources: 1 FAA TAF, 2021.  

2 FAA The Operations Network (OPSNET), August 2021. 

Notes: YTD=Year to Date (October 2020 through June 2021). Previous 12 Months=July 2020 through June 2021. 

Figure B-3:  Itinerant and Local General Aviation Operations, 2009-2021 
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Military 

SWO does not have based military aircraft. The aircraft operations are mainly related to training or touch-and-

go flights and fueling of various aircraft and mission types. Military activity is driven by the needs of the U.S. 

Department of Defense rather than by economic forces. Therefore, for planning purposes, military operations 

are projected to remain flat at the 2020 levels. Historical military operations are provided in Table B-11. 

Table B-11:  Military Operations, 2009-2021 

Fiscal Year Itinerant Local Total Percent Change 
20091 709 1,207 1,916 N/A 
20101 1,523 1,876 3,399 77.4% 
20111 1,363 2,044 3,407 0.2% 
20121 1,146 1,863 3,009 -11.7% 
20131 1,187 1,676 2,863 -4.9% 
20141 1,384 2,344 3,728 30.2% 
20151 1,115 1,492 2,607 -30.1% 
20161 1,099 1,551 2,650 1.6% 
20171 1,107 1,405 2,512 -5.2% 
20181 1,326 1,734 3,060 21.8% 
20191 1,485 1,324 2,809 -8.2% 
CAGR (2009-2019) 7.6% 0.9% 3.8% N/A 
20201 1,314 1,897 3,211 14.3% 
CAGR (2010-2020) -1.5% 0.1% -0.6% N/A 
2021 (YTD)2 1,137 1,207 3,642 N/A 
2021 (Previous 12 Months)2 1,872 2,634 4,506 N/A 
CAGR (2011-2021) 3.2% 2.6% 2.8% N/A 
Sources: 1 FAA TAF, 2021.  

2 FAA The Operations Network (OPSNET), 2021. 

Existing Operations by Aircraft Type 

Table B-12 shows the total breakdown of aircraft operations at SWO and their percentage of total operations. 

The breakdown by type for Commercial Service and GA turboprop and jet activity come directly from the FAA 

TFMSC data since the confidence level regarding the accuracy of the data recorded in TFMSC is very high. 

The TFMSC confidence level for the accuracy of other aircraft types is not as high, and therefore various 

degrees of estimation have been applied to arrive at these operational numbers. SWO ATCT personnel 

reviewed and approved the data as being accurate according to their estimation. 
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Table B-12:  Existing Operations by Aircraft Type, 2019, 2020, and 2021 

Aircraft Type 
FY 2019 

Operations Percentage 
FY 2020 

Operations Percentage 
FY 2021 

Operations1 Percentage 
Commercial Service 2,5172 3.3% 1,9202 3.1% 1,9731 2.6% 
Air Carrier2 32 1.3% 30 1.6% 22 1.1% 
Narrow Body Jet3 32 100.0% 30 100.0% 22 100.0% 

Air Taxi/Commuter2 2,485 98.7% 1,890 98.4% 1,951 98.9% 
Regional Jet3 1,791 72.1% 1,312 69.4% 991 50.8% 
Air Cargo3 100 4.0% 92 4.9% 94 4.8% 
GA Types4 584 23.9% 486 25.7% 866 44.4% 

General Aviation 69,9562 92.9% 57,5122 91.8% 68,2541 91.3% 
Single Engine Piston6 62,162 88.9% 51,277 89.2% 62,311 91.3% 
Multi-Engine Piston5 6,347 9.1% 4,911 8.5% 4,461 6.5% 
Turboprop3 564 0.8% 623 1.1% 693 1.0% 
Jet3 883 1.3% 697 1.2% 787 1.2% 
Helicopter3 0 0.0% 4 0.0% 2 0.0% 

Military 2,8092 3.7% 3,2112 5.1% 4,5061 6.0% 
Piston7 2,099 74.7% 2,661 82.9% 3,830 85.0% 
Turboprop3 476 16.9% 350 10.9% 516 11.5% 
Jet3 216 7.7% 192 6.0% 150 3.3% 
Helicopter3 18 0.6% 8 0.2% 10 0.2% 

Total1 75,2822 100% 62,6432 100% 74,7331 100% 
Sources: 1 Previous 12 Months (July 2020 through June 2021) using FAA OPSNET, 2021.  

 2 FAA TAF, 2021. 

 3 TFMSC Direct – Operations obtained directly from TFMSC data. 
4 TFMSC Derived – Operations derived from subtracting the sum of Air Taxi/Commuter regional jet and air cargo operations 

from total Air Taxi/Commuter operations. 
5 TFMSC Derived – Operations derived from applying the ratio of MEP to all piston operations contained in TFMSC to the 

remainder of GA operations when turboprop, jet and helicopter operations are removed. 
6TFMSC Derived – Operations derived from subtracting the sum of GA MEP, turboprop, jet, and helicopter operations from 

total GA operations. 
7TFMSC Derived – Operations derived from subtracting the sum of turboprop, jet, and helicopter operations from total Military 

operations. 

Based Aircraft 

The FAA categorizes based aircraft by engine with the main categories being single engine piston, multi-

engine piston, jet aircraft with turbine engines (includes both turboprops and turbojets), helicopters, and other, 

which includes experimental sport, glider, and ultralight aircraft. Based aircraft are those stored in a hangar or 

apron at SWO and do not include itinerant aircraft temporarily stored. Table B-13 shows the based aircraft 

records from 2009 to 2021. Based aircraft at SWO have remained steady with a slight overall increase. 

As of 2021, 90 percent of based aircraft at SWO are single engine, 7.5 percent are multi-engine piston, and 

2.5 percent are jet (which are single engine turboprop aircraft). No aircraft categorized as “Other” have been 

based at SWO since 2009. Growth in single engine piston and jet aircraft have offset the decline in multi-

engine piston and helicopter. 
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Table B-13:  Based Aircraft, 2009-2021 

Fiscal Year 
Single Engine 

Piston 
Multi-Engine 

Piston Jet Helicopter Other Total 
Percent 
Change 

20091 66 10 0 1 1 78 N/A 
20101 62 8 0 1 0 71 -9.0% 
20111 63 6 0 1 0 70 -1.4% 
20121 64 6 0 1 0 71 1.4% 
20131 64 6 0 1 0 71 0.0% 
20141 68 5 0 2 0 75 5.6% 
20151 65 5 0 2 0 72 -4.0% 
20161 64 5 0 1 0 70 -2.8% 
20171 64 5 0 1 0 70 0.0% 
20181 64 5 0 1 0 70 0.0% 
20191 66 5 0 0 0 71 1.4% 
CAGR (2009-2019) 0.0% -6.7% N/A -100% -100% -0.9% N/A 
20201 67 5 0 0 0 72 1.4% 
CAGR (2010-2020) 0.8% -4.6% N/A -100% N/A 0.1% N/A 
20212 72 6 2 0 0 80 11.1% 
CAGR (2011-2021) 1.3% 0.0% 200% -100% N/A 1.3% N/A 
Sources: 1 FAA TAF, 2021.  

2 SWO staff. 

FORECAST DOCUMENTATION REVIEW 

Prior to forecasting future activity levels at SWO, examining historical aviation activity data, existing and 

emerging trends, and projections made by other independent organizations is important for context. The 

following reports, studies, and publications and their associated projections were reviewed, and their 

relevance to the SWO is discussed. 

2008 Stillwater Regional Airport Master Plan 

The 2008 Stillwater Regional Airport Master Plan has a base year of 2006 and forecasted aviation activity 

through the year 2026. Prepared almost a full decade before the reinstatement of commercial air carrier 

service, the total enplanements were forecasted to minimally increase from 1,436 to 2,970 (CAGR of 3.7 

percent), relying primarily on the increase in the transportation of college athletic teams and the occasional 

charter service to gambling destinations such as Laughlin, Arizona, and Reno, Nevada. Air carrier and charter 

aircraft operations were projected to increase from 250 to 360 operations (CAGR of 1.8 percent); GA 

operations were projected to increase from 78,415 in 2006 to 119,091 by 2026 (GACR of 2.0 percent). Based 

aircraft were expected to increase from 77 in the 2006 to 102 by 2026 (CAGR 1.4 percent). A comparison of 

the forecast to actual activity levels indicates from 2006 to 2016 operations and based aircraft grew at slower 

rates than anticipated; enplanements far exceeded the forecast. 
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2015 Stillwater Regional Airport Air Service Environmental Assessment 

The 2015 Stillwater Regional Airport Air Service Environmental Assessment provided forecasts for the base 

year of commercial air carrier service (2016) and a five-year with and without air carrier service future forecast 

(2021). The project forecasts anticipated initial year and five-year projections for commercial service 

passengers to equal a total of 57,938 (28,969 enplanements). This was an estimation based on two daily 

flights with 77 percent occupancy of a 50-seat aircraft and the charter flights of college athletic teams. Air 

carrier operations were also anticipated not to increase during the five-year forecast period, remaining at 

1,517 operations. Air Taxi and Commuter aircraft operation increases were expected to grow from 1,108 in 

2016 to 1,193 by 2021 (CAGR of 1.5 percent). GA operations were projected to increase from 22,549 in 2016 

to 23,933 in 2021 (CAGR of 1.2 percent). 

FAA’s Terminal Area Forecast (TAF) 

The TAF is an FAA developed forecasting tool that the FAA updates annually and uses to determine budget 

and staffing needs. Due to limited staff resources, the FAA cannot forecast to the same degree of detail at 

smaller regional airports as they can at large airports. However, the TAF provides a guideline for developing 

forecasts and is utilized by FAA to compare scenario-driven forecasts with the forecasts developed by the 

FAA. The TAF projects enplanements at SWO to increase from 17,410 in 2020 to 28,964 by 2025, remaining 

constant at this level through 2045 (CAGR of 2.1 percent). Total commercial service operations are projected 

to increase from 1,920 in 2020 to 3,061 in 2045 (CAGR of 1.9 percent). GA operations are expected to 

increase from 57,512 in 2020 to 88,248 by 2045 (CAGR of 1.7 percent). The TAF predicts SWO’s based 

aircraft to increase from 72 in 2020 to 123 in 2045 (CAGR of 2.2 percent). 

FAA’s Aerospace Forecasts Fiscal Years 2021-2041 

The FAA Aerospace Forecasts, updated annually, are aeronautical activity projections by major industry 

sectors used to understand future demands on the national airport and airspace systems. Many factors are 

considered in the FAA’s development of the forecasts. Some of the most important include U.S. and 

international economic forecasts and anticipated trends in fuel costs. The FAA Aerospace Forecasts are used 

for the SWO forecasts to correlate with past activity trends, assimilate nationwide industry patterns, 

comprehend the basis for the major forecast rationale and methodology, and to quantify growth patterns and 

rates of change relative to specific industry activity and utilization components. 

Major assumptions employed in the forecasts and the projections relevant to SWO are summarized here: 

 Airline activity, capacity, and profitability were drastically affected by the COVID-19 pandemic. Extreme 

cost cutting measures and business modifications were implemented that will shape the industry for many 

years. 

 It is thought that airlines will be smaller. Fleets have and will continue to be much younger and more fuel 

efficient with older aircraft retirement, and future growth will be restricted as airlines carry higher levels of 

debt and restrain capital spending and investment. 
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 Due to pent-up demand experienced by consumers in late 2020 and early 2021, domestic leisure 

passenger traffic has led the airline recovery so far, and domestic business passenger travel should 

increase in the short term. 

 Over the long term, FAA sees the strengths and capabilities developed by airlines pre-COVID will return, 

and aviation growth will be driven by improving U.S. and world economies. 

 Following three years of expected double-digit growth during the short-term recovery from 2021, U.S. air 

carrier domestic passenger growth is expected to level off at an average growth rate of 2.3 percent, 

resulting in a 20-year average growth rate of 4.9 percent per year. 

 Nationwide, domestic passengers are expected to return to 2019 levels by early 2024. 

 Air taxi and commuter aircraft operations are expected to increase by 1.1 percent annually at towered 

airports. 

 The U.S. active GA aircraft fleet is expected to increase slightly at 0.1 percent annual growth. 

 Active piston-powered fixed-wing aircraft are projected to decrease 0.9 percent annually. Active single 

engine piston-powered aircraft are forecast to decline 0.9 percent annually, while active multi-engine 

piston-powered aircraft are projected to decline by 0.4 percent annually. 

 Active turbine-powered, fixed-wing aircraft are expected to increase 1.7 percent annually. Turboprop 

aircraft are expected to increase 0.6 percent annually, while turbojet aircraft are projected to increase 2.3 

percent annually. 

 Active light sport aircraft (i.e., aircraft with weight, capacity, and performance restrictions) are projected to 

increase significantly by 4.0 percent annually. 

 Anticipated GA aircraft hours flown will increase 1.0 percent annually through 2041. GA operations at 

towered airports are expected to increase 0.8 percent annually. 

AVIATION ACTIVITY FORECASTS 

The role and importance of SWO will continue to support a wide range of activities including commercial 

service, flight training, GA activity, and military. The planning period forecasts aviation activity into the future, 

from baseline data collected in 2021 to the end of the period in 2040. SWO is expected to see steady growth 

over the next 20 years, but near-term airport activities have been adversely affected and will likely continue to 

be adversely affected by COVID-19. The methods, assumptions, risks, and uncertainties associated with the 

forecasts are presented. As stated earlier, each preferred forecast is compared with the FAA’s TAF for 

consistency. 

Forecast Approach and Methodology 

Various statistical forecast methods are available to address aviation activity and overall demand. A 

technique’s effectiveness depends on the availability and accuracy of the data. The three most common 
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methodologies considered and assessed for applicability in developing a range of reasonable forecast 

scenarios are described below. 

Regression Analysis 

In a regression analysis forecast, the value being estimated or forecast (called the dependent variable) is 

related to other variables (called the independent or explanatory variables, which help “explain” the estimated 

value). A correlation coefficient is calculated for each pairing of dependent to independent variables to 

quantify this link. One major advantage of regression analysis is that if the independent variables are more 

readily projected than the forecasts or dependent available, then deriving a forecast is relatively easy. 

Market Share Analysis 

A market share analysis is a relatively easy method to use and can be applied to any measure for which a 

reliable higher-level (i.e., larger aggregate) forecast is available. Historical shares are calculated and used as 

a basis for projecting future shares. This approach is a “top-down” method of forecasting, since forecasts of 

larger aggregates (e.g., national aviation forecasts) are used to derive forecasts for smaller areas (e.g., 

individual airport aviation forecasts). 

Trend Analysis 

Trend analysis relies on projecting historical trends into the future. In trend analysis, a regression equation is 

used, with time as the independent variable. It is one of the fundamental techniques used to analyze and 

forecast aviation activity. While it is frequently used as a back-up or expedient technique, it is highly valuable 

because it is simple to apply. Sometimes trend analysis can be used as a reasonable method of projecting 

variables that would be complicated to project by other means. 

Correlation Analysis 

Correlation analysis, which is part of the regression analysis methodology, ignores units and orders of 

magnitude and instead measures how closely different variables change in proportion to one another using 

percentages. Correlation can be negative, indicating that as one index grows, the other declines. Correlation 

is measured by the correlation coefficient, which ranges from -1.00 to +1.00. A score close to +/-1.00 

suggests stronger positive/negative correlation, and a score closer to zero suggests that the two variables are 

not correlated. Scores with a coefficient greater than 0.8 are considered highly correlated. 

While correlation shows potential interrelatedness between variables, it cannot be the sole factor to determine 

that growth of one variable is caused by the other. Often there are unrelated factors and additional variables 

that impact the growth in both variables. Correlation analysis usually does not fully explain why variables 

behave the way they do, but does help suggest a connection, or lack thereof, between variables that may be 

subject to the same market forces. Correlation is augmented by professional judgement that helps explain the 

correlation. 
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Passenger Enplanements 

Forecasts of passenger enplanements serve as the foundation of other commercial service activity forecasts 

and provide a basis for determining future requirements for facilities integral to the accommodation of 

passengers.  

Methodology 

Correlation analysis tested multiple aviation and socioeconomic variables with SWO’s historical passenger 

enplanements from 2017 through 2020, which corresponds to the reinstatement of commercial service at 

SWO. The three variables with the highest correlation to SWO passenger enplanements are: 

 Domestic revenue passenger enplanements on U.S. regional carriers as recorded in the FAA’s 

Aerospace Forecasts 2021-2041 (correlation of 0.983). 

 Domestic revenue passenger enplanements on U.S. commercial air carriers as recorded in the FAA’s 

Aerospace Forecasts, 2021-2041 (correlation of 0.979). 

 Enplanements within the State of Oklahoma (correlation of 0.958). 

However, since SWO enplanements are a subset of these three variables, a market share analysis is 

considered more appropriate and was performed. SWO’s market share, expressed as a percentage of the 

three variables, is provided in Table B-14. 

Table B-14:  Passenger Enplanement Market Share Comparison, 2017-2020 

Fiscal 
Year SWO1 

U.S. Regional Carriers 
Domestic Revenue 

Enplanements2 

SWO 
Market 
Share 

Domestic Revenue 
Enplanements U.S. 

Commercial Air 
Carrier2 

SWO 
Market 
Share 

Oklahoma 
Enplanements1 

SWO 
Market 
Share 

2017 27,754 148,599,874 0.019% 743,717,643 0.0037% 3,271,695 0.85% 
2018 26,318 153,668,408 0.017% 780,654,359 0.0034% 3,579,505 0.74% 
2019 28,964 159,331,828 0.018% 813,109,423 0.0036% 3,733,601 0.78% 
2020 17,410 93,780,639 0.019% 462,559,228 0.0038% 2,162,525 0.81% 
Average Market Share 0.018%  0.0036%  0.79% 
Sources: 1 FAA TAF, May 2021.  

2 FAA Aerospace Forecast 2021-2041. 

Forecast Scenarios 

There were five passenger enplanement forecast scenarios evaluated and presented. They are based on a 

variety of assumptions that consider a range of potential scenarios related to the COVID-19 pandemic 

recovery, socioeconomic drivers, and long-term economic sustainability. Each scenario uses 17,410 

enplanements in 2020 as the base year, which includes 1,308 passengers enplaned by chartered aircraft 

transporting university athletic teams. The number of chartered passengers is expected to increase slightly to 

its 10-year historical average of approximately 1,600 by FY 2022 and remain at this level throughout the 

planning period. The scenarios described below are compared against each other and to the 2020 TAF in 

Table B-15. Figure B-4 graphically portrays the forecast scenarios. 
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Scenario One 

This scenario uses linear projection by applying the expected City of Stillwater MSA population growth rate 

from 2020 to 2040 to forecast passenger enplanements expected to occur at SWO. This results in a CAGR of 

0.5 percent. Population resulted in a correlation coefficient with enplanements of -0.75, not a significant 

correlation so this scenario is eliminated from consideration. 

Scenario Two 

This scenario uses trend projection by applying SWO’s passenger enplanement growth rate experienced from 

2017 to 2019 to future enplanements. This results in a CAGR of 4.4 percent. The limited three-year historical 

period does not provide a significant trend line to warrant sufficient confidence in this analysis. This scenario 

is eliminated from consideration. 

Scenario Three 

This scenario uses market share to estimate future passenger enplanements at SWO as a function of 

nationwide domestic revenue enplanements on regional air carriers. SWO’s four-year average market share 

is 0.018 percent. Applying this same ratio to projected domestic revenue enplanements on regional air 

carriers as contained in the FAA’s Aerospace Forecast 2021-2041 results in a CAGR of 4.7 percent.  

Scenario Four 

This scenario also uses SWO’s market share of nationwide domestic revenue enplanements on regional air 

carriers but applies a slightly decreasing average market share from 0.019 percent in 2021 to 0.014 percent in 

2040. This does not fully demonstrate SWO’s historic market share trend, rather just assumes that it is 

reasonable to expect SWO’s limited catchment area population base will not keep pace with expected 

nationwide growth but will at least remain similar to the past four years. Applying the decreasing ratio to 

projected domestic revenue enplanements on regional air carriers as contained in the FAA’s Aerospace 

Forecast 2021-2041 results in a CAGR of 3.3 percent.  

Scenario Five 

This scenario applies the longer enplanement recovery times experienced by airports in Oklahoma after the 

events of September 11, 2001, and the economic recession of 2008-2009 to SWO. Unlike the FAA’s 

Aerospace Forecast 2021-2041 expectation that domestic passenger enplanements will return to pre-

pandemic 2019 levels by early 2024, this scenario does not anticipate SWO’s enplanements will surpass 

2019 numbers until 2026. This is based primarily on the uncertainty of business travel returning to pre-

pandemic levels and when OSU will rescind restrictions on staff travel enacted during the pandemic. 

Thereafter, this scenario uses linear projection by applying the TAF’s 20-year CAGR rate of 2.6 percent 

applied to SWO enplanements throughout the remainder of the forecast period. This scenario results in an 

overall CAGR of 4.4 percent.  
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Table B-15:  Passenger Enplanement Forecasts, 2020-2040 

Year 2020 TAF 
Scenario One 

(Population) 

Scenario Two 
(2017-2020 

Trend) 

Scenario Three 
(Average Market 

Share) 

Scenario Four 
(Decreasing 

Market Share) 

Scenario Five 
(Deferred 

Recovery/TAF 
CAGR - Preferred) 

20201 17,410 17,410 17,410 17,410 17,410 17,410 
20212 19,721 17,500 29,490 15,620 15,930 15,500 
20222 22,031 17,580 30,100 22,380 22,460 21,500 
20232 24,343 17,670 30,700 27,070 26,870 25,500 
20242 26,653 17,760 31,310 30,520 29,790 27,250 
20252 28,964 17,850 31,910 31,380 30,270 28,000 
20302 28,964 18,300 34,940 35,010 30,890 31,830 
20352 28,964 18,760 37,960 39,640 32,780 36,150 
20402 28,964 19,240 40,990 43,900 33,160 41,060 
CAGR 2.6% 0.5% 4.4% 4.7% 3.3% 4.4% 
Sources: 1 Actual.  

2 Mead & Hunt projections. 

Figure B-4: Passenger Enplanement Forecasts, 2010-2040 

 

Preferred Forecast Scenario and Comparison to TAF 

Scenario Five is the preferred forecast for passenger enplanements at SWO. As presented above, it is 

thought that it will take several years for SWO’s passenger enplanements to return to pre-pandemic levels 

primarily based on the uncertainty of business travel returning to normal. Some business travel will be found 
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unnecessary as discovered during pandemic related shutdowns and travel restrictions. The advent and 

proliferation of technology that allows virtual meetings and presentations is thought to supplant a certain but 

unknown percentage of business travel. However, as the situation returns to more normal conditions, it is 

thought that business travel will return, and OSU will lift staff travel restrictions. The improving national 

economic conditions underlying the long-term forecasts contained in the FAA Aerospace Forecasts and TAF 

and the steadily improving local socioeconomic factors will eventually drive SWO’s enplanements to reach 

levels suggested by the 2017 to 2019 trend. 

Table B-16 shows a side-by-side comparison of the preferred enplanement forecasts with the 2020 TAF. As 

can be seen, the preferred forecast is slightly below the TAF initial five-year forecast by approximately -3.3 

percent, but slightly above the TAF 10-year forecast by approximately 9.9 percent. These are well within TAF 

tolerances. 

Table B-16:  Passenger Enplanement Forecasts – TAF Comparison, 2020-2040 

Fiscal 
Year 

Preferred 
Forecast 2020 TAF Difference 

Percent 
Difference 

20201 17,410 17,410 0 0.0% 
20252 28,000 28,964 -964 -3.3% 
20302 31,830 28,964 2,866 9.9% 
20352 36,150 28,964 7,186 24.8% 
20402 41,060 28,964 12,096 41.8% 
CAGR 4.4% 2.6% N/A N/A 
Sources: 1 FAA TAF, May 2021.  

2 Mead & Hunt projections. 

Commercial Service Passenger Aircraft Operations 

Commercial aircraft operations are performed by scheduled and charter passenger airlines, and air cargo 

aircraft and Part 135 on-demand are performed by air taxi operations. Private business aircraft operations are 

counted as general aviation operations rather than commercial operations. 

Approximately 97 percent of commercial service aircraft operations at SWO are scheduled passenger 

regional jet and air cargo turboprop operations. The remaining 3 percent were performed by charter airlines 

using narrow-body aircraft. As stated previously, Envoy/SkyWest Airlines and Martinaire Aviation LLC are the 

scheduled passenger and air cargo air carriers, respectively, at SWO. This is likely to remain so throughout 

the planning period. Martinaire Aviation LLC aircraft operations are addressed in the subsequent Air Cargo 

section. This section only considers scheduled passenger aircraft operations by Envoy/SkyWest Airlines and 

the on-demand air carriers transporting collegiate athletic teams travelling to and from SWO. 

Methodology 

The establishment of projected passenger enplanements is required to properly project commercial service 

operations, as there is usually a direct relationship between enplanements and commercial service 

operations. If enplanements increase, operations will generally increase to accommodate the demand. 
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However, the relationship can vary significantly, in that enplanements can increase without increasing 

operations, or even increase following a decrease in operations. Often, this is a result of airlines using larger 

aircraft with greater seating capacity, or more efficient scheduling with increased passenger load factors. The 

load factor is a ratio of the number of actual enplanements compared to the total number of departure seats 

(e.g., if an aircraft has 50 seats and 25 passengers board, the load factor is 50 percent). 

The commercial aircraft operations forecast is based on the following assumptions: 

 Air carriers will add service to meet the level of demand in the passenger enplanement forecast. 

 Air carrier regional jets with 50 seats or fewer will be retired by 2031 following expectations of the FAA 

Aerospace Forecast 2021-2041. 

 The average number of seats per departure will increase as smaller regional jets are replaced by narrow-

body aircraft. Air carriers typically adjust flight frequency to keep load factors at profitable levels (striving 

for 80 percent). However, as air carriers transition to larger aircraft, load factors are expected to decrease 

with an adjustment period before rising. The growth in enplanements at SWO leads to an increase in 

overall operations. However, the projected increase in operations is tempered by the up gaging of aircraft, 

with the number of forecast operations otherwise being even higher. 

Forecast Scenario 

Table B-17 presents the information for existing and future non-scheduled commercial service aircraft 

operations at SWO. As the number of university athletic teams transported to and from SWO on both air 

carrier aircraft (i.e., more than 60 seats) and air taxi/commuter aircraft (i.e., 60 or fewer seats) returns to pre-

pandemic conditions, the number of operations is expected to remain stable throughout the planning period. 

Table B-17:  Non-Scheduled Commercial Service Passenger Aircraft Operations Forecast, 2020-2040 

Year Enplanements 

Air Carrier Charter Air Taxi/Commuter Charter Total 
Operations Departures Operations Departures Operations 

20201 1,308 15 30 286 572 602 
20252 1,600 18 36 350 700 736 
20302 1,600 18 36 350 700 736 
20352 1,600 18 36 350 700 736 
20402 1,600 18 36 350 700 736 
CAGR 1.0% 0.9% 0.9% 1.0% 1.0% 1.0% 
Sources: 1 FAA TAF, May 2021.  

2 Mead & Hunt. 

Table B-18 presents the existing and forecast scheduled commercial service (i.e., regional air carrier Envoy 

Airlines/SkyWest Airlines) passenger aircraft operations at SWO. As presented earlier, the FAA Aerospace 

Forecast 2021-2041 expects all 50-seat regional jet aircraft to be retired from airline fleets nationwide by 

2031. Therefore, the number of air taxi/commuter aircraft operations at SWO is expected to decrease through 

the first half of the planning period, eventually being eliminated altogether by 2035. This decrease is offset by 

the gradual replacement of the 50-seat regional jets by 76-seat narrow body jets, both nationally and at SWO. 

The resulting changes in the fleet mix and seating capacities indicate that scheduled commercial service 



B. Forecasts of Aviation Activity  

 B.30 

passenger aircraft operations will slightly increase at the end of the planning period, resulting in a CAGR of 

0.9 percent. 

Table B-18:  Scheduled Commercial Service Passenger Aircraft Operations Forecast, 2020-2040 

Year Enplanements 
Air Carrier 
Departures 

Air Taxi/ 
Commuter  
Departures 

Load 
Factor 

Total 
Seats 

Seats/ 
Departure 

Total 
Operations 

2020 16,1021 0 6132 57.7% 27,9143 46 1,226 
20254 26,400 156 572 65.3% 40,456 56 1,456 
20304 30,230 572 156 59.0% 51,272 70 1,456 
20354 34,550 676 0 67.2% 51,376 76 1,352 
20404 39,460 728 0 71.3% 55,328 76 1,456 
CAGR 4.6% N/A -99.9% N/A 3.5% N/A 0.9% 
Sources: 1 FAA TAF, May 2021.  

2 Envoy/SkyWest Airlines, August 2021.  
3 USDOT T-100 data, September 2021.  
4 Mead & Hunt. 

Preferred Forecast Scenario and Comparison to TAF 

Table B-19 shows a side-by-side comparison of the preferred commercial service aircraft operations 

forecasts with the 2020 TAF. As can be seen, the preferred forecasts are within the TAF tolerances in both 

the initial five-year and 10-year forecast periods. Nevertheless, it seems the TAF did not fully anticipate the 

retirement of 50-seat regional aircraft, and the phased introduction of 76-seat aircraft by the air carriers 

serving SWO and overestimated total commercial service aircraft forecast operations. Introduction of larger 

commercial service aircraft with almost 50 percent more seats per departure indicates air carriers will not 

increase flight frequency at the rate anticipated by the TAF. 

Table B-19:  Commercial Service Aircraft Operations Forecasts – TAF Comparison, 2020-2040 

Fiscal Year Preferred Forecast 2020 TAF Difference Percent Difference 
20201 1,920 1,920 0 0.0% 
20252 2,284 2,517 -233 -9.3% 
20302 2,284 2,645 -361 -13.6% 
20352 2,180 2,776 -596 -21.5% 
20402 2,284 2,915 -631 -21.6% 
CAGR 0.9% 2.1% N/A N/A 
Sources: 1 FAA TAF, May 2021.  

2 Mead & Hunt projections. 

Note: Includes air cargo aircraft operations. 

Air Cargo 

Methodology 

Because air cargo volume transported in the belly compartments of commercial service aircraft at SWO 

fluctuated wildly over the past decade, a strong, discernable correlation could not be established with any 

aviation or socioeconomic variables. The highest correlation coefficient was 0.70 with local GA operations in 
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the State of Oklahoma and 0.64 with Stillwater’s historical population and retail sales. These are not 

statistically significant correlations, and they exclude regression forecasting from consideration. Additionally, 

with air cargo volumes transported by Martinaire LLC air cargo aircraft only available back to 2019, no 

discernable correlation can be established with any aviation or socioeconomic variables. 

Over the past several years, the U.S. domestic air cargo market trends have declined due to security 

regulations and the shift from air to other modes of transportation (especially truck) as carriers face price 

competition from ground shipping methods. National online retailers like Amazon and Walmart incentivize 

their customers to use “free” two-day shipping rather than overnight at cost. The two-day day shipping allows 

for more cargo to be transported via truck instead of air, which is a cheaper alternative in most cases. 

In the absence of correlated data, historical trends at SWO and GDP growth rates are used in air cargo 

forecasting because they better reflect the local economic conditions and historically nationwide air cargo 

activity tends to track with national GDP. Three methods considered for the air cargo volume forecasts, 

whether transported in the belly compartments of commercial service aircraft or in dedicated air cargo aircraft, 

are the following: 

 Trend forecast carrying forward air cargo volume data. 

 Stillwater MSA GDP growth rate time series analysis. 

 National GDP growth rate time series analysis. 

Dedicated air cargo aircraft operations provided by Martinaire LLC are expected to remain flat in the next 20 

years as cargo payload capacities from 2019 through year-to-date 2021 has averaged 8 percent for outbound 

cargo and 18 percent for inbound cargo. This indicates any increases in air cargo volume experienced by 

Martinaire LLC can be accommodated within the existing aircraft operations.  

Forecast Scenarios 

There were three air cargo volume forecast scenarios analyzed and presented for both air cargo transported 

in the belly compartments of airline aircraft and in dedicated air cargo aircraft. These scenarios are shown in 

Table B-20. 

Scenario One 

This scenario uses trend projection by applying SWO’s historical air cargo trends to future years. For air cargo 

transported in the belly compartments of air carrier aircraft, this results in a CAGR of 5.7 percent. This 

appears high given the historical amounts have fluctuated wildly and never surpassed 70,000 pounds. For air 

cargo transported by Martinaire LLC aircraft, this results in a negative CAGR. This scenario has been 

eliminated from consideration. 

Scenario Two 

This scenario uses linear projection by applying the expected Stillwater MSA GDP future growth rates from 

2020 to 2040 to forecast air cargo volume. This results in CAGRs of 1.0 percent for both belly compartment 

and dedicated aircraft air cargo volumes throughout the 20-year planning period. Considering that neither the 
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belly compartment nor dedicated aircraft air cargo volumes reach the amounts experienced at SWO in 2019, 

this scenario has been eliminated from consideration. 

Scenario Three 

This scenario uses linear projection by applying national expected GDP future growth rates from 2020 to 

2040. This results in a CAGR of 2.0 percent for belly compartment transported air cargo volumes and 1.9 

percent for dedicated aircraft transported air cargo volumes. Using this scenario brings the 20-year planning 

period air cargo volumes back to near historical highs experienced at SWO.  

Table B-20:  Air Cargo Volume Forecast, 2020-2040 

Year 

Scenario One Scenario Two Scenario Three 

Martinaire Airlines Martinaire Airlines Martinaire Airlines 
2020 37,0571 46,3902 37,0571 46,3902 37,0571 46,3902 
20213 21,980 66,760 37,460 46,900 37,800 47,320 
20223 6,900 70,670 38,880 47,420 38,550 48,260 
20233 --- 74,570 38,290 47,940 39,330 49,230 
20243 --- 78,470 38,710 48,470 40,110 50,210 
20253 --- 82,380 39,140 49,000 40,910 51,220 
20303 --- 101,890 41,340 51,750 45,170 56,550 
20353 --- 121,400 43,020 54,390 49,150 62,430 
20403 --- 140,910 45,220 57,160 54,000 68,930 
CAGR N/A 5.7% 1.0% 1.0% 1.9% 2.0% 
Sources: 1 Martinaire Aviation LLC, August 2021.  

2 USDOT T-100, September 2021.  
3 Mead & Hunt. 

Preferred Forecast Scenario 

Scenario Three is the preferred forecast for air cargo volume. The unpredictable nature and limited historical 

data of air cargo volumes at SWO make accurate predictions challenging. Growth in the local economy would 

reasonably be expected to increase overall air cargo volumes. However, as stated earlier, the trend is 

changing from cargo transported by air to more ground-based transportation due to cost and the development 

of service centers spread throughout the country that make expedited ground deliveries feasible.  

General Aviation Aircraft Operations 

Itinerant General Aviation Operations 

Methodology 

Correlation analysis tested multiple aviation and socioeconomic variables with SWO historical itinerant GA 

operations from 2010 through 2020. The four most highly correlated variables: 

 Local GA operations within the State of Oklahoma (correlation of 0.89). 

 Population of Stillwater (correlation of 0.88). 

 Retail sales within Stillwater (correlation of 0.85). 
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 The Standard & Poor’s (S&P) 500 stock market index average annual close (correlation of 0.84). 

These four variables were tested using regression analysis. The validity of each test is measured by the R-

squared (R2) value. The R2 value describes how well the variables explain variance in the dependent market 

(i.e., itinerant GA operations). R2 is the percent of variance explained by the model. The closer the R2 value is 

to 1.00 (100 percent of variance explained), the more confidence can be placed in the model’s ability to 

explain historical variability rather than by chance. 

To account for the effects of the different but strongly correlated variables, multi-variable regression models 

were tested against historical itinerant GA operations. Multi-variable models allow the forecast to account for 

local (i.e., population and retail sales), statewide (i.e., local GA operations in Oklahoma), and national (i.e., 

S&P 500 stock market index) forces. In the case of multi-variable regression, the adjusted R2 value is used to 

decide the level of confidence each model has displayed. Every variable added to a model increases the R2 

and never decreases it, which can lead to an incorrectly high R2 value. The adjusted R2 value accounts for 

this effect and avoids the issue of not knowing if the R2 value is high due to the model being better or because 

it has more predictor variables. Table B-21 shows the adjusted R2 value of the four variables, and various 

combinations of the four variables. As can be seen, only one combination of variables, the analysis of all four 

variables, produced an R2 value greater than 0.9. Therefore, the regression analysis will use this combination 

of variables for forecasting itinerant GA operations. 

Table B-21:  Multi-Variable Adjusted R2 Regression Analyses 

Variable Adjusted R2 Value 
Local OK GA Operations, MSA Population, MSA Retail Sales, S&P 500 0.928 
Local OK GA Operations 0.777 
MSA Population 0.745 
MSA Population and MSA Retail Sales 0.720 
MSA Population and S&P 500 0.714 
MSA Retail Sales 0.697 
MSA Population, MSA Retail Sales, S&P 500 0.684 
S&P 500 0.673 
MSA Retail Sales and S&P 500 0.663 
Sources: 1 FAA TAF, 2021.  

2 FAA The Operations Network (OPSNET), 2021. 

Forecast Scenarios 

As with the passenger enplanements forecast, five itinerant GA operations forecast scenarios were evaluated 

and presented. They too are based on a variety of assumptions and considerations unique to SWO. The FAA 

Aerospace Forecasts 2021-2041 indicate that the GA sector of aviation was less affected by the COVID-19 

pandemic than other sectors, especially airlines. Thus, the recovery for GA activity is not expected to take 

nearly as long. Each scenario uses 25,654 operations in 2020 as the base year. 

Itinerant GA operations at SWO have fluctuated during the past 10 years with an overall increase of 2.5 

percent. This is the inverse experienced at the national level, where the same period was -1.6 percent. The 
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methods used in the FAA Aerospace Forecasts 2021-2041 indicate national itinerant GA operations will 

increase at a CAGR of 0.9 percent. Table B-22 and Figure B-5 show the itinerant GA forecasts. 

Scenario One. This scenario uses linear projection by applying the expected Stillwater MSA population 

growth rate from 2020 to 2040 to forecast itinerant GA Operations at SWO. This results in a CAGR of 0.5 

percent. Population resulted in a correlation coefficient with itinerant GA operations of 0.88, a fairly high 

correlation. However, as stated previously, when checked using the regression analysis, population only 

resulted in R2 value of 0.745, not a significant correlation. This scenario is eliminated from consideration. 

Scenario Two. This scenario uses trend projection by applying the growth rate established from 2010 

through 2020 to future itinerant GA operations. This results in a 20-year CAGR of 3.1 percent.  

Scenario Three. This scenario uses market share to forecast the itinerant GA operations at SWO as a 

function of the nationwide itinerant GA operations. SWO’s 2020 market share of national itinerant GA 

operations was 0.235 percent. Application of this percentage to projections contained in the FAA Aerospace 

Forecasts 2021-2041 results in a CAGR of 1.1 percent. 

Scenario Four. This scenario also uses market share to forecast itinerant GA operations but uses SWO’s 

market share of itinerant GA operations historically occurring in Oklahoma. The 2020 market share of 4.90 

percent is increased rapidly to 5.30 percent in the initial five-year period to be in line with recent historical 

shares of 2018 and 2019, where SWO’s market shares were 5.36 and 5.48, respectively. The reason for the 

rapid increase is the expected return to pre-pandemic levels of Stillwater’s economic indicators at a much 

faster pace than experienced nationally or statewide. Application of the increasing ratio results in a 20-year 

CAGR of 0.8 percent.  

Scenario Five. This scenario applies multi-variable regression analysis using the four variables stated 

previously (i.e., local GA operations within the State of Oklahoma, Stillwater’s population, Stillwater’s retail 

sales and the S&P stock market index average annual close). The equation is displayed below: 

y = m1(x1) + m2(x2) + m3(x3) + m4(x4)+b 

y = Itinerant GA operations, b = Intercept from Regression Analysis 

y =(1.45×Population) + (0.0000099 × MSA Retail Sales) + (-3.64 × S&P) 500) + (0.057 × OK Local GA 

Operations) - 125,712.59 

The multi-variable regression methodology incorporates a statical analysis to give confidence that the chosen 

variables have exhibited a degree of correlation with itinerant GA operations in the past. This scenario results 

in an overall CAGR of 2.5 percent.  
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Table B-22:  Itinerant GA Operations Forecasts, 2020-2040 

Year 2020 TAF 
Scenario One 

(Population) 

Scenario Two 
(2010-2020 

Trend) 

Scenario Three 
(Average Market 

Share) 

Scenario Four 
(Increasing 

Market Share) 

Scenario Five 
(Regression - 

Preferred) 
20201 25,654 25,654 25,654 25,654 25,654 25,654 
20212 29,770 25,780 30,160 26,860 26,410 27,980 
20222 30,128 25,910 31,050 28,610 27,320 29,270 
20232 30,488 26,040 31,950 29,800 28,010 30,540 
20242 30,854 26,170 32,840 30,470 28,610 30,920 
20252 31,224 26,300 33,740 30,730 29,210 31,260 
20302 33,144 26,970 38,220 31,120 29,480 34,760 
20352 35,180 27,650 42,690 31,520 29,760 38,640 
20402 37,342 28,340 47,170 31,940 30,060 42,140 
CAGR 1.9% 0.5% 3.1% 1.1% 0.8% 2.5% 
Sources: 1 Actual.  

2 Mead & Hunt projections. 

Figure B-5: Itinerant GA Forecasts, 2010-2040 

 

Preferred Forecast Scenario and Comparison to TAF 

Scenario Five is the preferred forecast for itinerant GA operations at SWO. Because FAA Aerospace 

Forecasts 2021-2041 project slight growth in the national itinerant GA aircraft operations, growth at SWO is 

supported. While the overall usage of piston-powered aircraft is anticipated to decline nationally, other 
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categories including turbine-powered, experimental, and light sport aircraft are growing. The facilities at SWO 

can accommodate larger turboprop and business jet aircraft operations and will not constrain growth. The 

preferred scenario incorporates regression forecasting using four strong correlated independent variables. 

Additionally, the preferred forecast mirrors increased growth by the TAF expected at SWO. 

Table B-23 shows a side-by-side comparison of the preferred itinerant GA aircraft operations forecast with 

the 2020 TAF. As can be seen, the preferred forecasts vary from the TAF by less than 1 percent in initial five-

year forecast period, and by less than 5 percent in the 10-year forecast period.  

Table B-23:  Itinerant GA Operations Forecasts – TAF Comparison, 2020-2040 

Fiscal 
Year 

Preferred 
Forecast 2020 TAF Difference 

Percent 
Difference 

20201 25,654 25,654 0 0.0% 
20252 31,260 31,224 36 0.1% 
20302 34,760 33,143 1,617 4.9% 
20352 38,640 35,180 3,460 9.8% 
20402 42,140 37,342 4,798 12.8% 
CAGR 2.5% 1.9% N/A N/A 
Sources: 1 FAA TAF, May 2021.  

2 Mead & Hunt projections. 

Local General Aviation Operations 

Methodology 

Correlation analysis tested multiple aviation and socioeconomic variables with SWO historical local GA 

operations from 2010 through 2020. The highest correlated variable with SWO’s local GA operations was 

local GA operations within the State of Oklahoma, which has a correlation of 0.78. This is not a statistically 

significant correlation and excludes regression forecasting from consideration. 

In the absence of correlated data, historical trends and market share analyses are employed because they 

better reflect local conditions. Additionally, current plans to increase student enrollment in the OSU Flight 

Center over time are factored and considered. Flight Center staff report that current training hours have been 

averaging 1,800 per month for the past several months, exceeding their normal 1,000 hours per month. The 

staff estimate this is from unmet demand resulting from students having limited training opportunities during 

mid to late 2020 after the COVID-19 pandemic began. 

Forecast Scenarios 

Five local GA operations forecast scenarios were evaluated and presented, which are based on a variety of 

assumptions and considerations unique to SWO. As stated previously, the GA sector of aviation was less 

affected by the COVID-19 pandemic, and the recovery is not expected to take nearly as long as the air carrier 

sector. Each forecast scenario uses 31,858 operations in 2020 as the base year. 

Local GA operations at SWO have fluctuated during the past 10 years with an overall increase of 1.3 percent. 

This is a greater rate increase than experienced at the national level, where an increase of only 0.5 percent 
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was experienced during the same period. Methodology used in the FAA Aerospace Forecasts 2021-2041 

indicate national local GA operations will slightly increase at a CAGR of 0.6 percent. Figure B-6 and Table B-

24 show the local GA forecasts. 

Scenario One. This scenario uses linear projection by applying the expected City of Stillwater MSA 

population growth rate from 2020 to 2040 to forecast itinerant GA Operations at SWO. This results in a CAGR 

of 0.5 percent. Population resulted in a correlation coefficient with local GA operations of 0.67, which is not a 

high correlation factor. This scenario is eliminated from consideration. 

Scenario Two. This scenario uses trend projection by applying the growth rate established from 2010 

through 2020 to future local GA operations. This results in a rather high 20-year CAGR of 3.0 percent.  

Scenario Three. This scenario uses market share to forecast the local GA operations at SWO as a function 

of the nationwide local GA operations. SWO’s 2020 national market share of local GA operations was 0.2583 

percent. Application of this percentage to projections contained in the FAA Aerospace Forecasts 2021-2041 

results in a CAGR of 0.8 percent. 

Scenario Four. This scenario also uses market share to forecast local GA operations but uses SWO’s market 

share of local GA operations historically occurring in Oklahoma. The 2020 market share of 6.056 percent is 

increased during the planning period to 7.7 percent – a return to a pre-pandemic high experienced in 2018. 

The presence of the OSU Flight Center and other flight training operations at SWO indicates that a higher 

growth rate in flight training will be expected at SWO than the rest of Oklahoma. Application of the increasing 

ratio results in a 20-year CAGR of 1.6 percent.  

Scenario Five. This scenario reflects the continuation of the OSU Flight Center monthly training exceeding 

normal operations for the next two years, thereafter, slowly returning to a more normal training regimen once 

the unmet demand is satisfied. The scenario also applies the expected increase of student enrollment in the 

Flight Center pilot program from 300 to 400 by 2030. After that, a modest increase 0.6 percent growth rate is 

applied which corresponds to the local GA operations projected to occur nationally in the FAA Aerospace 

Forecast 2021-2041. The scenario also applies the growth rates projected in the TAF for SWO local 

operations in each of the five-year time periods to the non-OSU Flight Center estimated flight training 

operations (i.e., 6.7 percent during the first five years, 3.5 percent during the next five years, 2.5 percent 

during the five years after that, and 2.0 percent during the final five years). When combined, this scenario 

results in an overall CAGR of 2.2 percent.  
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Table B-24:  Local GA Operations Forecasts, 2020-2040 

Year 2020 TAF 
Scenario One 

(Population) 

Scenario Two 
(2010-2020 

Trend) 

Scenario Three 
(2020 Market 

Share) 

Scenario Four 
(Increasing 

Market Share) 

Scenario Five 
(Local Conditions 

- Preferred) 
20201 31,858 31,858 31,858 31,858 31,858 31,858 
20212 35,765 32,020 40,670 32,920 32,630 34,500 
20222 39,673 32,180 41,570 33,870 33,220 36,970 
20232 43,580 32,340 42,470 34,820 33,510 38,750 
20242 43,797 32,500 43,370 34,960 34,110 39,670 
20252 44,015 32,660 44,270 35,090 34,730 40,610 
20302 45,122 33,490 48,760 35,720 38,380 44,990 
20352 46,256 34,330 53,250 36,370 41,560 47,180 
20402 47,419 35,200 57,740 37,040 43,670 49,420 
CAGR 2.0% 0.5% 3.0% 0.8% 1.6% 2.2% 
Sources: 1 Actual.  

2 Mead & Hunt projections. 

Figure B-6: Local GA Forecasts, 2010-2040 

 

Preferred Forecast Scenario and Comparison to TAF 

Scenario Five is the preferred forecast for local GA operations at SWO. No strong correlations exist with any 

national aviation variables, nor were any correlations found to exist with local or national socioeconomic 

variables. The presence of the OSU Flight Center as well as the other flight training companies at SWO 

supports strong growth in local GA aircraft operations. Fulfilling unmet demand created by limited flight 
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training opportunities during 2020 and the expected gradual increase in student enrollment at the OSU Flight 

Center by over 30 percent is cause for expected substantial increase during the initial 10-year forecast period. 

Strong growth shown in local GA aircraft operations at SWO in the TAF further supports the expected growth 

shown in the preferred forecast. 

Table B-25 provides a side-by-side comparison of the preferred local GA aircraft operations forecast with the 

2020 TAF. As can be seen, the preferred forecasts vary from the TAF by less than 8 percent in initial five-year 

period and less than 1 percent in the 10-year period.  

Table B-25:  Local GA Operations Forecasts – TAF Comparison, 2020-2040 

Fiscal 
Year 

Preferred 
Forecast 2020 TAF Difference 

Percent 
Difference 

20201 31,858 31,858 0 0.0% 
20252 40,610 44,015 -3,405 -7.7% 
20302 44,990 45,122 -132 -0.3% 
20352 47,180 46,256 924 2.0% 
20402 49,420 47,419 2,001 4.2% 
CAGR 2.2% 2.0% N/A N/A 
Sources: 1 FAA TAF, May 2021.  

2 Mead & Hunt projections. 

Military Aircraft Operations 

As a percentage of annual aircraft operations, the number of military operations at SWO has historically been 

relatively insignificant. No factors have been identified that would significantly increase the number of military 

operations in the future. Therefore, military aircraft operations are projected to remain at the approximate 

2020 level of 3,200 throughout the forecast period. 

Aircraft Fleet Mix 

A further assessment of the forecasts involves the individual and collective use of SWO by various aircraft 

types. Knowledge of the aircraft types expected to use SWO assists in determining the amount and type of 

storage facilities needed to meet the aviation demand. 

Data for FY 2020 comes from applying data derived from the FAA’s TFMSC. TFMSC data has a very high 

confidence level for recording virtually all commercial service aircraft as well as GA business jet and 

turboprop aircraft operations. However, since TFMSC only records aircraft filing IFR flight plans, it does not 

record touch-and-go operations and most single and multi-engine piston aircraft operations. Therefore, some 

degree of estimation, as presented in the sources section of Table B-26 is applied to arrive at these types of 

aircraft operations. 

Methodology 

Table B-26 depicts the approximate level of use by aircraft type projected to use SWO throughout the 20-year 

planning period. As presented earlier, it is anticipated that 50-seat regional jet aircraft such as the CRJ 200 
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and ERJ 145 will be phased out of service by 2031. At SWO, they are anticipated to be replaced by 76-seat 

ERJ 175 aircraft. Since these aircraft have more than 60 seats they are classified as narrow body air carrier 

aircraft in the table and thus explain the future increases. It is anticipated that some 50-seat regional jets will 

continue to be used to transport university athletic teams via charter so they will remain operational at SWO 

throughout the planning period. 

The table reflects a growing percentage of turbine-powered, multi-engine GA aircraft anticipated to operate at 

SWO, and a decreasing percentage of both single and multi-engine piston-powered aircraft. This is a national 

GA trend where smaller piston-power aircraft are being flown less due to several factors including, but not 

limited to, the cost of owning and flying personal aircraft (which tend to be piston-powered) and turbine-

powered aircraft being used more for business purposes increasing as a percentage of total operations. The 

decreases in traditional single engine, piston-powered aircraft will be offset somewhat by the expected growth 

in light sport or experimental aircraft and helicopter operations. 

Table B-26:  Summary of Total Operations by Aircraft Type, 2020-2040 

Aircraft Type 2020 2025 2030 2035 2040 
Commercial Service 1,9201 2,284 2,284 2,180 2,284 
Air Carrier 301 348 1,180 1,388 1,492 
Narrow Body Jet 302 348 1,180 1,388 1,492 

Air Taxi/Commuter 1,8901 1,936 1,104 792 792 
Regional Jet 1,3122 1,310 532 200 140 
Air Cargo 922 92 92 92 92 
General Aviation Types 4863 534 480 500 560 

General Aviation 57,5121 71,870 79,750 85,820 91,560 
Single Engine Piston 51,2775 64,064 70,750 75,934 81,022 
Multi-Engine Piston 4,9114 6,146 6,794 7,160 7,416 
Turboprop 6232 790 1,010 1,300 1,460 
Jet 6972 860 1,116 1,332 1,552 
Helicopter2 4 10 80 94 110 

Military 3,2111 3,200 3,200 3,200 3,200 
Piston 2,6616 2,652 2,652 2,652 2,652 
Turboprop 3502 350 350 350 350 
Jet 1922 190 190 190 190 
Helicopter 82 8 8 8 8 

Total1 62,6431 77,354 85,234 91,200 97,044 
Sources: 1 FAA TAF, 2021.  

 2 TFMSC Direct – Operations obtained directly from TFMSC data. 
3 TFMSC Derived – Operations derived from subtracting the sum of Air Taxi/Commuter regional jet and air cargo operations 

from total Air Taxi/Commuter operations. 
4 TFMSC Derived – Operations derived from applying the ratio of MEP to all piston operations contained in TFMSC to the 

remainder of GA operations when GA turboprop, jet and helicopter operations are removed. 
5 TFMSC Derived – Operations derived from subtracting the sum of GA MEP, turboprop, jet, and helicopter operations from 

total GA operations. 
6 TFMSC Derived – Operations derived from subtracting the sum of Military turboprop, jet, and helicopter operations from total 

Military operations. 
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Peak Period Forecasts 

Peak forecasts estimate when certain airport facilities will be the busiest. Peak forecasts are used to assess 

level of service of airfield and terminal facilities and to right-size improvement projects. Improvement projects 

are not typically designed for the busiest day of the year specifically, as such a design would lead to over-

building. The peak period forecasts are based on examining the average day of the busiest month of the year, 

in accordance with FAA Advisory Circular 150/5070-6B, Change 2.  

Methodology 

The methodology used to forecast future peaking is based on the historical record; therefore, it is essential 

that peak forecasts be reevaluated if a change in user or aircraft type occurs. Table B-27 presents the peak 

forecasts for enplanements, total passengers, and aircraft operations. 

Table B-27:  Peak Period Forecasts, 2020-2040 

Category Period Factor 2020 2025 2030 2035 2040 

E
np

la
ne

m
en

ts
 a

nd
 

D
ep

la
n

em
e

nt
s 

Annual 100% 16,1021 26,400 30,230 34,550 39,460 

Peak Month 9.9% 2,8502 2,614 2,993 3,420 3,907 

Average Day 3% 95 87 100 114 130 

Peak Hour – 
Enplanements 

51% 48 44 51 58 66 

Peak Hour – 
Deplanements 

49% 45 43 49 56 64 

T
ot

al
 

P
as

se
n

ge
rs

 Annual 100% 32,2042 52,800 60,460 69,100 78,920 

Peak Month 9.9% 5,5922 5,227 5,986 6,841 7, 813 

Peak Day 3% 186 174 200 228 260 

Peak Hour 50% 93 87 100 114 130 

A
irc

ra
ft 

O
pe

ra
tio

ns
 Annual 100% 62,6433 77,354 85,234 91,200 97,044 

Peak Month 13% 8,0773 10,056 11,080 11,856 12,616 

Peak Day 3% 269 335 369 395 421 

Peak Hour 11% 30 37 41 43 46 
Sources: 1 Actual, FAA TAF, 2021.  

2 Actual, Envoy/SkyWest Airlines, October 2019.  
3 Actual, FAA The Operations Network (OPSNET), 2021. 

The peak passenger enplanement and deplanement forecast is determined by the growth in the total number 

of passengers traveling through SWO and the trends in air carriers transitioning from smaller to larger aircraft. 

Air carrier records show May has historically been the peak month for enplanements during the non-COVID 

time frame. This overlaps with the end of school when some university students may be travelling home and 

the beginning of the summer vacation season when families tend to travel together. October has been the 

busiest month for aircraft operations five out of the previous 12 Fiscal Years, with September being the peak 

month in four of the previous 12 Fiscal Years. These two months overlap the peak of the home games during 

the OSU football season and typically include some of the best flying weather for fans travelling to the games. 



B. Forecasts of Aviation Activity  

 B.42 

Future peaking analysis assumes that peak percentages shown in Table B-27 will remain the same into the 

future. 

Based Aircraft 

The number and type of aircraft to be based at an airport is an important component in developing a plan for 

future facilities. GA operators are particularly sensitive to both quality and location of the basing facilities. 

Many factors affect the decision of aircraft owners to base their aircraft at an airport, including: 

 Radio communications 

 Available facilities and services 

 Proximity to home and work 

 Airport accessibility 

 Basing capacity at nearby airports. 

Methodology 

Based aircraft at SWO did not exhibit strong historical correlation with any socioeconomic variables 

considered; the highest correlation coefficient was 0.66 with Stillwater’s historical earnings and 0.65 with 

Stillwater’s historical GRP. This seems to be caused by based aircraft only mildly fluctuating over the past 

decade, ranging between 71 and 75 as reported in the TAF, until increasing drastically to 80 based aircraft in 

the most recent data provided by SWO staff. For this reason, regression analysis using socioeconomic 

indicators was eliminated from consideration. 

In the absence of correlated data, various methods and assumptions are employed to project the number and 

composition of SWO’s based aircraft fleet. The methods and assumptions applied to the based aircraft 

include: 

 Application of the FAA’s Aerospace Forecast, 2021-2041 growth rates for each component of the GA 

fleet. 

 Assumption that SWO will maintain a similar based aircraft market share in Oklahoma. 

 Expectation that one helicopter and two “Other” (e.g., light sport or experimental aircraft) will be based at 

SWO by the end of the planning period. 

 Discussions with OSU Flight Center staff regarding their plans for aircraft fleet and student enrollment. 

 There is currently a wait list of 25 aircraft owners desiring to base their aircraft at SWO if hangar space 

was available, indicating a strong local demand for hangar space, particularly T-hangars. 

Forecast Scenarios 

There were five based aircraft forecast scenarios evaluated and presented. They were based on a 

combination of methods and assumptions presented above and are shown in Table B-28 and Figure B-7.  

Scenario One 

This scenario uses linear projection by applying SWO’s 10-year CAGRs for the individual based aircraft 

categories to future years. This results in a total based aircraft CAGR of 1.4 percent.  
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Scenario Two 

This scenario uses trend analysis by applying SWO’s trend projections for the individual based aircraft 

categories experienced from 2010 to 2020 to future years. This results in essentially no total based aircraft 

growth, only reaching the existing level of 80 based aircraft at the end of the forecast period.  

Scenario Three 

This scenario uses linear projection by applying the growth rate for each individual active GA fleet category 

contained in the FAA Aerospace Forecast 2021-2041 to the individual based aircraft categories at SWO to 

forecast future growth. Application of these individual growth rates results in a negative CAGR of 0.6 percent. 

This scenario is eliminated from consideration. 

Scenario Four 

This scenario uses market share analysis to forecast the individual categories of based aircraft at SWO as a 

percentage of nationwide active GA fleet contained in the FAA Aerospace Forecast 2021-2041. Applying 

SWO’s 10-year average market share of each individual component to the individual components forecasts in 

the FAA Aerospace Forecast also results in a negative CAGR of 1.3 percent. This scenario is also eliminated 

from consideration. 

Scenario Five 

This scenario, a hybrid scenario uses the market share of SWO’s based aircraft as a ratio of based aircraft in 

the State of Oklahoma recorded by the TAF. The 2020 market share experienced by SWO’s individual based 

aircraft categories is applied to the TAF-forecasted State of Oklahoma based aircraft. However, it also applies 

the expected increase of two additional Piper PA 42 twin engine piston aircraft to the OSU Flight Center’s 

aircraft fleet by the end of 2022. Thereafter, the projected gradual decrease of piston-powered aircraft as 

presented in the FAA Aerospace Forecast 2021-2041 is applied to the multi-engine piston aircraft expected to 

be based at SWO. Application of these assumptions results in a CAGR of 1.2 percent.  

Table B-28:  Based Aircraft Forecasts, 2020-2040 

Year 2020 TAF 

Scenario One 
(Historical 

Growth Rates) 

Scenario Two 
(2010-2020 

Trend) 

Scenario Three 
(FAA Aerospace 

Forecast) 

Scenario Four 
(Average Market 

Share) 

Scenario Five 
(Local Conditions 

- Preferred) 
2020 72 801 801 801 801 801 
20212 74 81 74 79 70 83 
20222 76 82 74 79 69 84 
20232 78 84 75 79 70 85 
20242 81 85 75 78 69 86 
20252 83 86 75 78 68 87 
20302 93 93 77 76 66 91 
20352 103 99 79 73 63 96 
20402 113 105 81 71 61 101 
CAGR 2.3% 1.4% 0.0% -0.6% -1.3% 1.2% 
Sources: 1 Actual.  

2 Mead & Hunt projections. 
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Figure B-7:  Based Aircraft Forecasts, 2010-2040 

 

Preferred Forecast Scenario and Comparison to TAF 

Scenario Five is the preferred based aircraft forecast at SWO. The FAA Aerospace Forecast 2021-2041 

expects nationwide decreases of 0.9 percent in active single engine piston aircraft and 0.4 percent in active 

multi-engine piston aircraft. Increases are expected in turboprop and jet active aircraft by CAGRs of 0.6 and 

2.3 percent, respectively by 2041. Increases are also expected in helicopter and light sport aircraft by CAGRs 

of 1.4 and 4.0 percent, respectively. While there are no helicopter or aircraft categorized as “Other” currently 

based at SWO, historically there has been as many as two helicopters based at the Airport and the growing 

light sport and experimental aircraft market is expected to become more common as they replace a growing 

percentage of aging single engine piston aircraft. The preferred forecast accounts for the OSU Flight Center 

adding aircraft to their fleet to accommodate the expected increase in student enrollment. 

Table B-29 provides a side-by-side comparison of the preferred based aircraft forecast with the 2020 TAF. As 

can be seen, the preferred forecast varies from the TAF by 5 percent in the initial five-year period and by less 

than 2 percent in the 10-year period. This occurs even with the 11 percent variance of the based aircraft 

recorded in the TAF compared to the actual based aircraft reported by SWO staff. 
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Table B-29:  Based Aircraft Forecasts – TAF Comparison, 2020-2040 

Fiscal 
Year 

Preferred 
Forecast 2020 TAF Difference 

Percent 
Difference 

20201 80 72 8 11.1% 
20252 87 83 4 5.0% 
20302 91 93 -2 -1.7% 
20352 96 103 -7 -6.9% 
20402 101 113 -12 -10.9% 
CAGR 1.2% 2.3% N/A N/A 
Sources: 1 FAA TAF, May 2021.  

2 Mead & Hunt projections. 

Table B-30 shows the preferred based aircraft forecast broken down by aircraft type at SWO. The future 

aircraft mix is expected to remain proportionally similar to the current based aircraft mix. However, in line with 

both local and national expectations, growth in helicopter and light sport aircraft will offset the decreases in 

piston-powered aircraft. Additionally, the presence of the OSU Flight Center and their aircraft fleet mix will 

offset the nationwide trend of decreased piston-powered aircraft. 

Table B-30:  Based Aircraft Forecast by Type, 2020-2040 

Fiscal Year 
Single Engine 

Piston 
Multi-Engine 

Piston Jet Helicopter Other Total 
20201 72 6 2 0 0 80 
2021 73 8 2 0 0 83 
2022 74 8 2 0 0 84 
2023 74 8 2 0 1 85 
2024 75 8 2 0 1 86 
2025 76 8 2 0 1 87 
2030 80 7 2 1 1 91 
2035 84 6 3 1 2 96 
2040 88 6 4 1 2 101 
CAGR 1.0% 0.0% 3.5% N/A N/A 1.2% 
Sources: 1 Actual, as reported by SWO staff. 

Runway Utilization 

Runway utilization is defined by the distribution and frequency of aircraft operations on the runway system. 

Runway utilization at SWO is based on ATCT personnel observations collected during stakeholder outreach 

conversations, and to a lesser extent, the direction and wind speed used in the wind coverage analysis 

presented in Chapter A – Inventory of Existing Conditions. Figure B-8 is a graphical representation of the 

estimated runway utilization, by percentage of total operations provided by ATCT personnel. 
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Figure B-8:  Runway Utilization 

 

Table B-31 presents the runway utilization by RDC based on total aircraft operations and the wind coverage 

analysis. Runway 17/35 provides almost 96 percent wind coverage for the 10.5-knot crosswind component 

during all weather conditions, and almost 98 percent wind coverage for the 13-knot crosswind component. 

The 10.5-knot crosswind component is considered the maximum crosswind component for small aircraft with 

RDCs A-I and B-I. The 13-knot crosswind component is considered the maximum crosswind component for 

aircraft with RDCs A-II and B-II, which includes turboprops and small jets. ATCT personnel estimate that only 

20 percent of single engine aircraft use Runway 4/22; the remainder of all other aircraft types use Runway 

17/35. However, based on the wind coverage analysis, a small percentage of multi-engine piston, turboprop, 

and small business jet aircraft would need to use Runway 4/22 during excessive crosswind conditions. 

Therefore, an approximate four percent of multi-engine piston aircraft and two percent of turboprop and small 

business jet aircraft are estimated to use Runway 4/22. 
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Table B-31:  Runway Utilization by Runway, 2020-2040 

Runway 2020 2025 2030 2035 2040 
Runway 17/35 50,280 61,884 68,188 72,960 77,634 
Runway 17 30,168 37,130 40,912 43,776 46,580 
Runway 35 20,112 24,754 27,276 29,184 31,054 

Runway4/22 12,363 15,470 17,046 18,240 19,410 
Runway 4 7,418 9,282 10,226 10,944 11,646 
Runway 22 4,945 6,188 6,820 7,296 7,764 

Total1 62,643 77,354 85,234 91,220 97,044 
Sources: 1 FAA TAF, 2021.  

2 Percentage estimates provided by SWO ATCT personnel and Mead & Hunt calculations based on wind coverage analysis. 

Night Operations 

Night operations at SWO have been defined as the aircraft activity occurring between 10:00 p.m. and 7:00 

a.m. local time. This differs from the definition provided in Title 14 of the Code of Federal Regulations (14 

CFR) part 61, which refers to one hour after sunset and ending one hour before sunrise. The reason is the 

local time matches the definition used in FAA’s noise modeling program Aviation Environmental Design Tool 

(AEDT). When aircraft noise modelling is performed, aircraft operations occurring between 10:00 p.m. and 

7:00 a.m. are deemed more intrusive. In fact, AEDT penalizes the noise energy from aircraft operations at 

night by ten decibels to compensate for the perceived greater disturbance on sleep habits. 

Since SWO’s ATCT is closed between the hours of 10:00 p.m. and 8:00 a.m. local time, no official aircraft 

activity is recorded during these hours. However, the second daily Envoy/SkyWest Airlines flight into SWO 

has a scheduled arrival at 10:30 p.m., remains overnight, and has a scheduled departure time of 6:00 a.m. 

Additionally, ATCT and SWO staff estimate that 15 percent of total GA operations at SWO occur during 

nighttime hours. Therefore, based on this information, the estimated number of night operations for this 

Master Plan are provided in Table B-32. As the shift from commercial service 50-seat regional jets to 76-seat 

narrow body jets fully occurs by 2035 at SWO, the need for twice daily flights throughout an average week 

decreases. Therefore, the annual nighttime commercial service aircraft operations decrease throughout the 

planning period. 

Table B-32:  Estimated Existing and Forecast Night Operations, 2020-2040 

Aircraft Type 20201 20252 20302 20352 20402 
Commercial Service 728 728 570 520 520 
Itinerant GA 640 780 870 970 1,050 
Local GA 3,980 5,080 5,620 5,900 6,180 
Total1 5,350 6,590 7,060 7,390 7,750 
Sources: 1 Actual, based on Envoy/SkyWest Airlines current schedule and estimate of itinerant and local GA operations.  

2 Mead & Hunt. 

Runway Design Code/Critical Aircraft Analysis 

The critical aircraft, often referred to as the design aircraft is defined in FAA AC 150/5000-17, Critical Aircraft 

and Regular Use Determination as the most demanding type or grouping of aircraft with similar 
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characteristics, that make regular use of an airport. Regular use is defined as 500 annual operations, 

including itinerant and local, but excluding touch-and-go operations. The 500 annual operations regular use 

threshold is not a cap or limit on aircraft operations, but rather a planning metric for consideration of the 

potential need to upgrade airport facilities.  

Critical aircraft type is defined by the RDC, which consists of the Aircraft Approach Category (AAC) and the 

Airport Design Group (ADG). The AAC, depicted by a letter relates to the aircraft approach speed. The ADG, 

depicted by a Roman numeral relates to the aircraft wingspan and tail height. The FAA’s specified criteria for 

AAC and ADG, as referenced in AC 150/5300-13A are presented in Table B-33 and Table B-34. 

Table B-33:  Aircraft Approach Category (AAC) 

AAC VRef/Approach Speed 
A Less than 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 
Source: FAA AC 150/5300-13A, Change 1, Airport Design. 

Table B-34:  Airplane Design Group (ADG) 

AAC Wingspan Tail Height 
I Less than 49’ Less than 20’ 
II Greater than 49’ but less than 79’ Greater than 20’ but less than 30’ 
III Greater than 79’ but less than 118’ Greater than 30‘ but less than 45’ 
IV Greater than 118’ but less than 171’ Greater than 45’ but less than 60’ 
V Greater than 171’ but less than 214’ Greater than 60’ but less than 66’ 
VI Greater than 214’ but less than 262’ Greater than 66’ but less than 80’ 
Source: FAA AC 150/5300-13A, Change 1, Airport Design. 

Critical Aircraft by Runway 

To determine the SWO critical aircraft, existing operations by aircraft type are derived from the TFMSC data. 

Forecasts of commercial service critical aircraft operations are based on commercial service aircraft fleet 

changes through airline orders currently being fulfilled or yet to be delivered. GA critical aircraft forecasts are 

based on the changing use patterns outlined in the aircraft fleet mix section presented earlier. Military aircraft 

are not considered for critical aircraft consideration because the critical aircraft designation is a key 

component in FAA decision making for project justification. 

Runway 17/35 

Table B-35 presents the existing and forecasted operations occurring on Runway 17/35 broken down by AAC 

and ADG. In 2020, the Embraer ERJ 140 had the most operations of any single commercial service aircraft 

with 621. The Embraer ERJ 145/145 EX followed closely with 541 operations. Both aircraft have a RDC of C-

II. However, Envoy/SkyWest Airlines have retired their ERJ 140 aircraft and by June 2021, only 32 operations 

were recorded at SWO. By comparison, the ERJ 145/145 EX recorded 407 operations by June 2021. This 
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indicates the existing critical aircraft for Runway 17/35 is the ERJ 145 and the existing RDC is C-II. The 50-

seat ERJ 145s flown by Envoy/SkyWest Airlines are expected to be phased out of service during the planning 

period, replaced by 76-seat ERJ 175 aircraft. This aircraft has a RDC of C-III. Therefore, for Runway 17/35 

the ERJ 175 is the future critical aircraft and the future RDC is C-III. Figure B-9 shows the existing and future 

critical aircraft for Runway 17/35. 

Table B-35:  Summary of Runway 17/35 Operations Forecasts by RDC, 2020-2040 

Typical Aircraft RDC 20201 2025 2030 2035 2040 
Cessna 172, Cirrus SR-20 A-I 45,732 56,340 61,270 65,490 69,634 
Pilatus PC-12 A-II 115 146 154 164 176 
Beech King Air 90, 
Raytheon Beechjet 400 

B-I 964 1,196 1,326 1,444 1,550 

Cessna 208 Caravan, 
Beech 200 Super King Air 

B-II 520 650 732 780 864 

Saab 2000 B-III 6 10 10 12 14 
Bombardier Learjet 60, 
Hawker 800 

C-I 36 48 64 72 96 

Embraer ERJ 140/145, 
Bombardier Challenger 
600/601/604 

C-II 1,242 1,466 1,704 1,830 2,012 

ERJ 175, Boeing 737-400 C-III 18 370 1,202 1,414 1,522 
Lockheed C-130 C-IV 4 6 8 8 8 
Northrop T-38 D-I 2 4 4 4 4 
Gulfstream G IV/G400 D-II 2 2 2 4 4 
Boeing 737-900, 
Gulfstream G V/G500 

D-III 22 32 34 38 40 

Total2  48,662 60,270 66,510 71,260 75,924 
Sources: 1 Mead & Hunt estimates using FAA TFMSC, 2021 and runway utilization analysis.  

2 Military aircraft and helicopter operations not included. 

Figure B-9:  Existing and Future Runway 17/35 Critical Aircraft 

  

Runway 4/22 

Applying the runway utilization analysis presented earlier to the TFMSC data, Table B-36 shows the existing 

and forecasts operations estimated to occur on Runway 4/22 broken down by AAC and ADG. In 2020, the 

Embraer ERJ 145 - RDC C-II 

Existing Critical Aircraft 

Embraer ERJ 175 - RDC C-III 

Future Critical Aircraft 
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Cessna 172 had the most operations of any single aircraft with an estimated 7,095. The Cirrus SR-20 had the 

next highest number of operations with an estimated 2,522 in 2020. Both aircraft have a RDC of A-I and are 

used extensively by the OSU Flight Center. The OSU Flight Center has plans to increase its SR-20 fleet by an 

additional six aircraft in 2022. This indicates the existing and future critical aircraft is the Cessna 172 and the 

existing and future RDC is A-I. Figure B-10 shows the existing and future critical aircraft for Runway 4/22. 

Table B-36:  Summary of Runway 4/22 Operations Forecasts by RDC, 2020-2040 

Typical Aircraft RDC 20201 2025 2030 2035 2040 
Cessna 172, Cirrus SR-20 A-I 10,723 13,810 15,366 16,538 17,672 
Pilatus PC-12 A-II 5 8 12 20 32 
Beech King Air 90, 
Raytheon Beechjet 400 

B-I 28 38 50 58 70 

Cessna 208 Caravan, 
Beech 200 Super King Air 

B-II 10 16 20 26 36 

Total2  10,766 13,872 15,448 16,642 17,810 
Sources: 1 Mead & Hunt estimates using FAA TFMSC, 2021 and runway utilization analysis.  

2 Military aircraft and helicopter operations not included. 

Figure B-10:  Existing and Future Runway 4/22 Critical Aircraft 

 

SUMMARY 

A summary of aviation activity forecasts prepared for SWO is provided in Table B-37. This information is used 

as a background to develop the remaining portions of the Master Plan (analyze facility requirements, aid 

development of alternatives, and guide the preparation of the plan and program of future airport facilities). In 

other words, the aviation activity forecasts are the foundation from which plans will be developed and 

implementation decisions will be made. 

Cessna 172 – RDC A-I 

Existing and Future 
Critical Aircraft 
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Table B-37:  Summary of Aviation Activity Forecasts, 2020-2040 

Activity 2020 20255 20305 20355 20405 
Enplanements 
Total 17,4101 28,000 31,830 36,150 41,060 
Operations 
Commercial Service 1,920 2,284 2,284 2,180 2,284 
Air Carrier 301 348 1,180 1,284 1,492 
Narrow Body Jets 302 348 1,180 1,284 1,492 

Air Taxi/Commuter 1,8901 1,936 1,000 792 792 
Regional Jets 1,3122 1,310 532 200 140 
Air Cargo 922 92 92 92 92 
GA Types 4863 534 480 500 560 

General Aviation 57,5121 71,870 79,750 85,820 91,560 
Itinerant 25,6541 31,260 34,760 38,640 42,140 
Local 31,8581 40,610 44,990 47,180 49,420 

Military 3,2111 3,200 3,200 3,200 3,200 
Itinerant 1,3141 1,310 1,310 1,310 1,310 
Local 1,8971 1,890 1,890 1,890 1,890 

Total1 62,6431 77,354 85,234 91,200 97,044 
Based Aircraft 
Total 804 87 91 96 101 
Critical Aircraft 
Runway 17/35 ERJ 145 ERJ 145 ERJ 175 ERJ 175 ERJ 175 
Runway 4/22 Cessna 172 Cessna 172 Cessna 172 Cessna 172 Cessna 172 
Sources: 1 FAA TAF, 2021.  

 2 TFMSC Direct – Operations obtained directly from TFMSC data. 
3 TFMSC Derived – Operations derived from subtracting the sum of Air Taxi/Commuter regional jet and air cargo operations 

from total Air Taxi/Commuter operations. 

 4 SWO staff. 

 5 Mead & Hunt projections. 

FORECAST APPROVAL 

According to FAA language contained in Review and Approval of Aviation Forecasts, regional airports division 

offices or airports district offices are responsible for aviation forecast approvals at local airports. As stated 

previously, airport master plan forecasts that are consistent with the FAA’s TAF (i.e., the airport master plan 

forecast differs by less than 10 percent in the first 5 years and differs by less than 15 percent in the 10-year 

forecast period) do not need to be coordinated with FAA headquarters (APP-400, APO-110). As noted in 

Table B-38, the forecasts estimated for this Master Plan are within the TAF tolerances during the five- and 

10-year forecast periods. The actual FAA templates for Table B-38 and Table B-39 have been completed 

and are presented for reference in Appendix Three.  The FAA forecast approval letter is also contained in 

Appendix Three. 
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Table B-38:  Summary of Master Plan and TAF Comparison 

 Year 
Master Plan 

Forecast TAF 
AF/TAF (% 
Difference) 

Passenger Enplanements 
Base Year 2020 17,410 17,410 0% 
Base Year + 5 Years 2025 28,000 28,964 -3% 
Base Year + 10 Years 2030 31,830 28,964 10% 
Base Year + 15 Years 2035 36,150 28,964 25% 
Commercial Operations 
Base Year 2020 1,920 1,920 0% 
Base Year + 5 Years 2025 2,284 2,517 -9% 
Base Year + 10 Years 2030 2,284 2,645 -14% 
Base Year + 15 Years 2035 2,180 2,776 -21% 
Total Operations 
Base Year 2020 62,643 62,643 0% 
Base Year + 5 Years 2025 77,354 80,967 -4% 
Base Year + 10 Years 2030 85,234 84,121 1% 
Base Year + 15 Years 2035 91,200 87,423 4% 
Source: Mead & Hunt. 
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Table B-39:  Summary of Airport Planning Forecasts 

Activity Forecasts 
Average Annual Compound 
Growth Rate 

 

Base 
Year 

(2020) 

Base Yr. 
+ 1 Yr. 
(2021) 

Base Yr. 
+5 Yrs. 
(2025) 

Base Yr. 
+10 Yrs. 

(2030 

Base Yr. 
+ 15 Yrs. 

(2035) 

Base Yr. 
to + 1 

Yr. 

Base Yr. 
to + 5 
Yrs 

Base 
Yr. to + 
10 Yrs 

Base Yr. 
to + 15 

Yrs. 
Passenger Enplanements 
Air Carrier 1,308 1,600 1,600 1,600 1,600 22.3% 4.1% 2.0% 1.4% 
Commuter 16,102 13,900 26,400 30,230 34,550 -13.7% 10.4% 6.5% 5.2% 
Total 17,410 15,500 28,000 31,830 36,150 -11.0% 10.4% 6.2% 5.0% 
Operations 
Itinerant 
Air Carrier 30 94 348 1,180 1,388 212.0% 63.3% 44.4% 29.1% 
Commuter/air taxi 1,890 1,899 1,936 1,104 792 0.5% 0.5% -5.2% -5.6% 

Total Commercial 
Operations 

1,920 1,993 2,284 2,284 2,180 3.8% 3.5% 1.8% 0.9% 

General aviation 25,654 27,980 31,260 34,760 38,640 9.1% 4.0% 3.1% 2.8% 
Military 1,314 1,310 1,310 1,310 1,310 -0.3% -0.1% 0.0% 0.0% 

Local 
General aviation 31,858 34,500 40,610 44,990 47,180 8.3% 5.0% 3.5% 2.7% 
Military 1,897 1,890 1,890 1,890 1,890 -0.4% -0.1% 0.0% 0.0% 

Total 
Operations 

62,643 67,673 77,354 85,234 91,200 8.0% 4.3% 3.1% 2.5% 

Instrument 
Operations 

4,737 5,034 5,643 5,983 6,255 6.3% 3.6% 2.4% 1.9% 

Peak Hour 
Operations 

30 31 37 41 43 4.7% 4.5% 3.2% 2.6% 

Cargo/mail 
(enplaned 
+deplaned tons) 

42 43 46 51 51 2.0% 2.0% 2.0% 1.3% 

Based Aircraft 
Single Engine 
(Nonjet) 

72 73 76 80 84 1.2% 1.0% 1.0% 1.1% 

Multi Engine 
(Nonjet) 

6 8 8 7 6 33.3% 5.9% 1.6% 0.2% 

Jet Engine 2 2 2 2 3 0.7% 1.0% 0.9% 2.7% 
Helicopter 0 0 0 1 1 N/A N/A N/A N/A 
Other 0 0 1 1 1 0.0% 0.0% 0.0% 0.0% 
Total 80 83 87 91 96 3.6% 1.7% 1.3% 1.2% 
Average aircraft size (seats)  
Air carrier 164 150 85 79 78     
Commuter 46 46 50 48 45     
Average enplaning load factor  
Air carrier 74% 70% 55% 69% 67%     
Commuter 58% 60% 65% 59% 67%     
GA operations 
per based 
aircraft 

719 754 825 872 895     

Source: Mead & Hunt. 
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C. Facility Requirements 

INTRODUCTION 

In efforts to determine an airport’s future facility needs, it is necessary to translate the forecasted aviation 

activity into specific physical development requirements. Using the Federal Aviation Administration (FAA) 

design standards and guidelines, this chapter analyzes the actual types and quantities of facilities and/or the 

required improvements to existing facilities needed to accommodate the projected demand in a safe and 

efficient manner. For those components determined to be deficient, the type, size, or number of facilities 

required to meet the demand is identified and explained using FAA standards and guidelines. 

Although the analysis uses the forecasts presented in the previous chapter for establishing future 

development, it is not intended to dismiss the possibility that either consistently higher or lower growth levels 

may occur. Aviation activity levels should be monitored for consistency with the forecasts. Since the facility 

improvements are identified to resolve existing deficiencies, accommodate projected growth, and satisfy 

airport development goals, the resulting recommendations respond to demand rather than being planned for a 

specific year. 

Airport Design Standards 

The geometric design of an airport is based on the Runway Design Code (RDC) standards specified in FAA’s 

Advisory Circular (AC) 150/5300-13B, Airport Design and introduced in the previous chapter, Chapter B – 

Forecasts of Aviation Activity. Although the RDC is based on the Critical Aircraft or Design Aircraft defined 

in AC 150/5000-17, Critical Aircraft and Regular Use Determination, and is used for planning and design, it 

does not limit the aircraft that may be able to operate at an airport. Critical aircraft can take the form of one 

aircraft or a composite of aircraft representing a collection of aircraft with similar characteristics. FAA AC 

150/5300-13B allows for the application of different RDCs to individual runways based on the critical aircraft 

operating or expected to operate on each runway. 

The previous chapter and FAA Forecast Approval Letter contained in Appendix Three identified the Runway 

17/35 existing critical aircraft as the Embraer ERJ 145, which has a RDC of C-II. The future critical aircraft is 

identified as the Embraer ERJ 175, which has a RDC of C-III. The Cessna 172 was identified as the Runway 

4/22 critical aircraft, which has a RDC of A-I. Since the Cessna 172 has a maximum gross takeoff weight of 

less than 12,500 pounds, it is considered a small aircraft. 

In addition to the aircraft approach speed (AAC) and wingspan components (ADG) comprising the RDC 

introduced in the previous chapter, a third component exists that is related to the lowest Instrument Approach 

Procedure (IAP) visibility minimums. An IAP is a series of predetermined maneuvers designed to transition 

aircraft under instrument flight conditions from the en route portion of the flight to a point where a landing can 

be made visually. Runways provide maximum utility when they can be used in less-than-ideal weather 

conditions. This translates to visibility minimums in terms of the distance to see and identify prominent 
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unlighted objects by day and lighted objects by night. Pilots must be able to see the runway or associated 

lighting at a certain distance from and height above the runway to land during periods of limited visibility. 

Ultimate runway development should be designed for one of the following visibility categories: 

 Visual – Runways that support Visual Flight Rules (VFR) operations only, except circle-to-land 

approaches. 

 Non-Precision Approach (NPA) – Runways designed to accommodate straight-in approaches with only 

lateral guidance provided. NPA runways will only support Instrument Flight Rules (IFR) approach 

operations with visibility minimums of 3/4 mile or greater. 

 Approach Procedure with Vertical Guidance (APV) – Runways designed to accommodate approaches 

where the navigation system provides vertical guidance down to 250 feet above the threshold and 

visibility minimums of 3/4 mile or greater. 

 Precision Approach (PA) – Runways designed to accommodate approaches where the navigation 

system provides vertical guidance lower than 250 feet above the threshold and visibility minimums lower 

than 3/4 mile. 

For airport facility geometric design purposes, the instrument approach visibility minimums are expressed as 

Runway Visual Range (RVR) values in feet. Table C-1 provides the instrument approach visibility minimums 

and corresponding RVR value.  

Table C-1:  RVR Values 

Instrument Flight Visibility Minimum Category (miles) RVR (feet)1 
Visual VIS 
Not Lower Than 1 Mile 5000 
Lower Than 1 Mile but Not Lower Than 3/4 Mile 4000 
Lower Than 3/4 Mile but Not Lower Than 1/2 Mile 2400 
Lower Than 1/2 Mile but Not Lower Than 1/4 Mile 1600 
Lower Than 1/2 Mile 1200 
Source: FAA AC 150/5300-13B, Airport Design. 

Notes: 1 RVR values are not exact equivalents. 

As presented in Chapter A – Inventory of Existing Conditions, SWO is equipped with an Instrument 

Landing System (ILS) Instrument Approach Procedure (IAP) and an Area Navigation (RNAV) Global 

Positioning System (GPS) IAP to Runway 17 that have visibility minimums as low as 1/2 mile. Runway 4/22 is 

a visual approach only runway. Therefore, the full expression of the Runway 17/35 existing RDC is C-II-2400 

and the Runway 4/22 existing RDC is A-I-VIS (small aircraft only). Future IAP improvements will be evaluated 

in the next section that will determine the future RDC designations for both runways. 

AIRSIDE FACILITY REQUIREMENTS 

The analysis of airside facility requirements focuses on the determination of needed facilities and spatial 

considerations related to the actual operation of aircraft at an airport. The FAA is responsible for the overall 

safety of civil aviation in the United States. Therefore, the FAA design standards and policy focus first and 
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foremost on safety, with secondary emphasis on efficiency and utility. The evaluation of airside facilities 

contained in this section includes the application of appropriate design standards to the aircraft operating 

surfaces (i.e., runways and taxiways), the desired IAP improvements, the sufficiency of the approach areas, 

and the resulting navigation and lighting needs. 

Instrument Approach Procedures and Navigational Aids Analysis 

Since many appropriate airport design standards are determined upon the lowest visibility minimums, an 

evaluation of IAP improvements should be established first that provide an understanding of the benefits 

received, the implementation required, and the methodology employed. 

Instrument Approach Procedures 

Increased airport access can be improved by reducing the ceiling and/or visibility minimums associated with 

IAPs. Further analysis of SWO’s climatological conditions presented in Chapter A – Inventory of Existing 

Conditions indicates the existing IAPs to Runway 17/35 are slightly lacking for providing IFR accessibility. As 

presented in Table C-2, the IFR wind analysis indicates that Runway 35 offers slightly better wind coverage 

during IFR weather conditions than Runway 17. Additionally, Runway 17/35 offers less than 95 percent IFR 

wind coverage for the 10.5-knot crosswind component. Providing at least one IAP to Runway 4/22 would 

increase the amount of time that smaller aircraft are able to access SWO during excessive crosswind 

conditions under IFR weather conditions. 

The existing Airport Layout Plan (ALP) indicates a future IAP with visibility minimums not lower than 1/2 mile 

is planned for implementation to Runway 35. It also shows future IAPs with visibility minimums not lower than 

3/4 mile planned for Runways 4 and 22. Therefore, it is recommended that this Master Plan evaluate the 

possibility of implementing IAPs with lower visibility minimums to Runways 35, 4, or 22 in the next chapter. 

This would include an evaluation of any required Approach Lighting Systems (ALS). 

Table C-2:  IFR Wind Coverage by Runway End 

Runway 10.5-Knots 13-Knot 16-Knot 
17/35 94.96% 97.43% 99.15% 
17 67.05% 68.04% 69.57% 
35 78.43% 80.23% 81.59% 

4/22 85.84% 92.32% 97.77% 
4 79.87% 84.72% 88.89% 
22 64.12% 67.98% 71.73% 

Combined 97.31% 98.92% 99.67% 
Source: Mead & Hunt using the FAA Airport Data and Information Portal (ADIP), Wind Analysis. February 2022. 

 Wind data provided by NOAA Integrated Surface Database (ISD), Station 723545.   

Period of Record 2011-2020. 

Navigational Aids 

FAA AC 150/5070-6B defines Navigational Aids (NAVAIDs) as aids to navigation that provide pilots with 

information that assist in locating an airport and to provide horizontal and/or vertical positional guidance 
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during landing. The type, mission, and volume of aeronautical activity, in association with airspace, 

meteorological conditions, and capacity data determine the need and eligibility for NAVAIDs. NAVAID 

requirements are based on guidelines contained in FAA Handbook 7031.2C, Airway Planning Standard 

Number One and FAA AC 150/5300-13B, Airport Design. 

As presented above, Runway 35 is equipped with a ground-based ILS IAP. Two antennae comprise the ILS 

and work in tandem to provide both vertical and horizontal guidance to approaching aircraft. The localizer 

antenna provides the horizontal guidance, and the glide slope antenna provides the vertical guidance. The 

localizer antenna south of Runway 35 is located approximately 1,000 feet from the threshold and the glide 

slope antenna is located approximately 1,170 feet south of the Runway 17 threshold and 370 feet west of the 

runway centerline.  

A Very High Frequency Omni-Directional Range/Distance Measuring Equipment (VOR-DME) station is 

located approximately 3.1 miles north/northeast of Runway 17. This ground-based facility is utilized for en 

route navigation for airways as well as the NPA IAPs to Runways 17 and 35. 

For many years, the FAA has been transitioning away from IAPs that use ground-based NAVAIDS to those 

that utilize the satellite-based Global Positioning System (GPS). SWO has two PA GPS-based IAPs that have 

no associated ground-based facilities or equipment. It is anticipated that any future IAP improvements will be 

implemented using GPS technology and no ground-based NAVAIDS will be utilized at SWO. 

Instrument Approach Procedure and Navigational Aids Conclusion 

The operational capacity for each runway regarding wind coverage and navigational aids is sufficient to 

enable an unincumbered system to support existing and future airport operations. However, the ability to 

implement a GPS-based IAP providing visibility minimums of 1/2 mile to Runway 35 and NPA IAPs providing 

visibility minimums not less than 3/4 mile to Runways 4 and 22 would enhance SWO’s access during adverse 

weather conditions. It is recommended that SWO evaluate the potential to implement these types of IAPs, 

including the impact on developable area within the terminal area, in the next chapter.  

Airfield Design Standards Analysis 

Runway Design Standards 

Runway design standards are established to assure that runway facilities are designed, constructed, and 

operated in a safe and efficient manner and represent the minimum standards to be achieved. To determine if 

existing facilities meet the required standards, this analysis compares the dimensional requirements 

associated with the appropriate RDC to the existing airport facilities. NAVAIDS classified as fixed-by-function 

within the Runway Safety Area (RSA) or Runway Object Free Area (ROFA), as listed in Table 6-1 of FAA AC 

150/5300-13B, Airport Design, are excluded from the analysis. 
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Runway 17/35 

Table C-3 presents the existing dimensions and applicable design 

standards for Runway 17/35. As contained in the table, Runway 17/35 

does not mee the ROFA width dimensional criteria because of two 

objects. The first is the glideslope equipment building and antenna 

located 370 feet west of the runway centerline, while the second is a 

frangible windsock located 250 feet east of the runway centerline. 

However, the windsock was recently constructed in this location with 

FAA approval. Therefore, it is not considered an obstruction or non-

standard condition within the ROFA. The glideslope equipment building and antenna are non-standard 

conditions and results in a ROFA width deficiency of 30 feet, providing only a total width of 770 feet. 

Table C-3:  Runway 17/35 Design Standards 

Item 
Design Standard 

(C-III-2400)1 

Existing Dimensions 

Runway 17 Runway 35 
Runway Design 
Runway Width 100’ 100’ 
Shoulder Width2 20’ 25’ 
Blast Pad Width2 140’ N/A N/A 
Blast Pad Length2 200’ N/A N/A 
Runway Safety Area (RSA) 
Length Beyond Departure End 1,000’ 1,000’ 1,000’ 
Length Prior to Threshold 600’ 600’ 600’ 
Width 500’ 500’ 
Runway Object Free Area (ROFA) 
Length Beyond Departure End 1,000’ 1,000’ 1,000’ 
Length Prior to Threshold 600’ 600’ 600’ 
Width 800’ 770’ 
Runway Obstacle Free Zone (ROFZ) 
Length 200’ 200’ 200’ 
Width3 400’ 400’ 
Runway Separation 
Runway Centerline to: 
Holding Position4 260’ 260’ 
Parallel Taxiway/Taxilane Centerline 400’ 400’ 

Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 

Notes: 1 Standards based on aircraft with maximum gross takeoff weight of less than 150,000 pounds. 

 2 Paved runway shoulders and blast pads are recommended, but not required for runways accommodating ADG 

III and below aircraft. Stabilized shoulders of turf are acceptable. 
 3 Standard based on 400 feet for operations by large aircraft. 

 4 Standard based on 250 feet plus one foot for each 100 feet above sea level (SWO elevation is 1,001 feet). 

 N/A = Not Applicable. 

 Bold = Standard not met. 

Runway Object Free Area (ROFA). 

An area centered on the surface of 

the runway provided to enhance the 

safety of aircraft operations by 

remaining clear of objects, except for 

objects that need to be in the OFA for 

air navigation or aircraft ground 

maneuvering purposes. (FAA AC 

150/5300-13B, Airport Design) 
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Runway 4/22 

Table C-4 presents the existing dimensions and applicable design standards for Runway 4/22. There are no 

design standard deficiencies associated with this runway. 

Table C-4:  Runway 4/22 Design Standards 

Item 
Design Standard 
(A-I-VIS Small) 

Existing Dimensions 

Runway 4 Runway 22 
Runway Design 
Runway Width 60’ 75’ 
Shoulder Width1 10’ 0’ 
Blast Pad Width1 80’ N/A N/A 
Blast Pad Length1 60’ N/A N/A 
Runway Safety Area (RSA) 
Length Beyond Departure End 240’ 240’ 240’ 
Length Prior to Threshold 240’ 240’ 240’ 
Width 120’ 120’ 
Runway Object Free Area (ROFA) 
Length Beyond Departure End 240’ 240’ 240’ 
Length Prior to Threshold 240’ 240’ 240’ 
Width 250’ 250’ 
Runway Obstacle Free Zone (ROFZ) 
Length 200’ 200’ 200’ 
Width2 250’ 250’ 
Runway Separation 
Runway Centerline to: 
Holding Position 125’ 200’ 
Parallel Taxiway/Taxilane Centerline 150’ 240’ + 

Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 

Notes: 1 Paved runway shoulders and blast pads are recommended, but not required for runways accommodating ADG 

III and below aircraft. Stabilized shoulders of turf are acceptable. 

 2 Standard based on 250 feet for operations by small aircraft with approach speeds of 50 knots or more. 

 N/A = Not Applicable. 

 Bold = Standard not met. 

Runway Design Standards Conclusion 

Most of the runway design standards for each of SWO’s two runways are met. However, deficiencies in the 

Runway 17/35 ROFA width was noted and is shown in Figure C-1. Alternatives addressing the ROFA width 

deficiency will be considered in the next chapter. 
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Runway Line of Sight 

Line of sight standards exist to allow pilots to observe runway and taxiway surfaces for assurance that they 

are clear of aircraft, vehicle, wildlife, and other hazardous objects. According to the longitudinal (i.e., along the 

length of the runway) line of sight standards contained in FAA AC 150/5300-13B, any two points located five 

feet above the runway centerline must be mutually visible for the entire length of the runway. However, if the 

runway is served by a full-length parallel taxiway, the requirement is reduced to one half the runway length. 

The longitudinal profile evaluation from each end of Runway 17/35 and 4/22 to the individual runway midpoint 

at five feet above the runway surface indicates a clear line of sight is achieved. Both Runway 17/35 and 4/22 

have an overall longitudinal gradient of approximately 0.48 percent. 

When airfield geometry includes intersecting runways, line of sight standards indicate that there must be an 

unobstructed view from any point five feet above the runway centerline to any other point five feet above the 

intersecting runway within the Runway Visibility Zone (RVZ). At SWO, the RVZ is defined as an area formed 

by the imaginary lines connecting the two runways’ line of sight points. Because all runway ends are more 

than 1,500 feet from the runway intersection, the line of sight points are established one-half the distance 

from the intersecting runway centerline to the runway ends. An analysis was conducted using SWO’s GIS 

survey data collected in 2021 and no obstructions to the RVZ line of sight were found. 

Runway Line of Sight Conclusion 

The analysis indicated there were no identified line of sight deficiencies for either Runway 17/35 or 4/22.  

Pavement Strength 

FAA pavement design considers the pavement strength needed to accommodate the expected aircraft fleet to 

frequently use the pavement. No single critical aircraft is designated for pavement strength. Pavement design 

strength does not necessarily prohibit airport use by heavier aircraft. However, if routine use by an aircraft 

heavier than the pavement strength is anticipated, then it would be recommended that pavement strength be 

increased. 

As identified in Chapter A – Inventory of Existing Conditions, the pavement of Runway 17/35 and 4/22 is 

rated in good condition. It should be noted that portions of Runway 17/35 were most recently reconstructed 

between 2001 and 2009, while a full-depth rehabilitation of Runway 4/22 occurred in 2018. SWO noted a 

need for rehabilitation on both runways, with minor cracks requiring sealing followed by remarking of the 

runways. A series of full depth repairs on various runway shoulder areas and edges is anticipated. 

SWO’s aprons remain in good condition, with SWO staff noting the pavement around T-hangar 2 is exhibiting 

signs of wear that might need to be addressed, but overall no major pavement improvements are anticipated. 

The following taxiways were noted for crack sealing and remarking:

 Taxiway A 

 Taxiways A1 through A4 

 Taxiway B 

 Taxiway D 

 Taxiway E 

 Taxiways F and F1
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Pavement Strength Conclusion 

Information provided by airport staff indicates that the pavement strength of the runways, taxiways, and 

aprons remain generally suitable for the SWO fleet mix. Apron surrounding T-hangar 2 will be monitored for 

wear and pavement rehabilitation programmed as needed. 

Runway Length Analysis 

The runway length analysis recommends the length necessary to meet existing and future aircraft demands. 

The analysis considers aircraft design characteristics, airport elevation, temperature, and destinations, among 

other factors. The detailed runway length methodology and analysis is contained in Appendix Four.  

Runway Length Methodology 

The determination of runway recommendations for airport planning purposes uses the methodology found in 

FAA AC 150/5325-4B, Runway Length Requirements. This AC states the design objective for primary 

runways is to provide a runway length for all aircraft that will regularly use the runway without causing 

operational weight restrictions. AC 150/5000-17, Critical Aircraft and Regular Use Determination defines 

regular use as 500 annual operations, excluding touch-and-go local operations. 

Runway 17/35 serves air carrier and the full range of general aviation (GA) aircraft. Runway 4/22 serves 

primarily smaller GA aircraft. The existing design aircraft (and most demanding aircraft) for Runway 17/35 has 

been determined to be the Embraer ERJ 145. The future design aircraft (and most demanding aircraft) is the 

Embraer ERJ 175. The existing and future design aircraft (and most demanding aircraft) for Runway 4/22 has 

been determined to be the 95 percent family grouping of small aircraft (i.e., aircraft with maximum takeoff 

weight equal to or less than 12,500 pounds) that have approach speeds greater than 50 knots but have less 

than 10 passenger seats excluding crew (i.e., pilot and copilot). 

Runway Length Analysis 

The runway length analysis uses the takeoff performance table and payload and range charts contained in 

the Airport Planning Manuals (APMs) of the design aircraft. The APMs base aircraft performance on airport 

temperature and elevation. SWO has an airport elevation of 1,000 feet above mean sea level (AMSL) and a 

mean maximum temperature of the hottest month of 94 degrees Fahrenheit. Combined, SWO’s Density 

Altitude (DA) is calculated at 3,400 feet AMSL. Table C-5 presents SWO’s recommended runway lengths. 

Table C-5:  Runway Length Recommendations 

Runway Recommended Runway Length 
17/35 7,401’ Actual 
Existing Design Aircraft (E-145) 8,630’ (MTOW) 
Future Design Aircraft (E-175) 9,430’ (MTOW) 

4/22 5,002’ Actual 
Existing and Future Design Aircraft (C 172) 3,730’ 

Source: Mead & Hunt using airport planning manuals and FAA AC 150/5325-4B methodology. 
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Aircraft have different ranges depending on the amount of weight carried. The recommended runway length 

will vary based on payload (i.e., passengers, baggage, and cargo), fuel load, and destinations as described 

by stage length in nautical miles (NMs). The longer the stage length, the more fuel that is required. The 

amount of fuel required to reach a given destination determines if payload restrictions are required. As stated 

in Chapter B – Forecasts of Aviation Activity, Envoy/SkyWest Airlines currently provide service to Dallas 

Fort Worth International Airport (DFW) and the most likely long-term future destinations to be served by air 

carriers are Denver International Airport (DEN) and Chicago O’Hare International Airport (ORD). DFW, DEN, 

and ORD are located approximately 200, 225, and 550 NMs from SWO, respectively.  

Runway Length Conclusion 

The runway length analysis suggests that Runway 17/35, with an existing length of 7,401 feet is slightly 

insufficient to accommodate both the existing and future design aircraft operating at MTOW. However, neither 

the Embraer ERJ 145 nor the ERJ 175 experience payload restrictions until stage lengths of 650 and 1,300 

NMs, respectively, are required. Therefore, the existing Runway 17/35 length is determined to be sufficient, 

and no runway extensions are recommended. 

Runway Protection Zones 

Runway Protection Zones (RPZs) are trapezoidal areas beginning 200 feet beyond the threshold of a runway; 

their dimensions are determined by function (i.e., approach or departure RPZ), critical aircraft size, and the 

appropriate AAC; and the lowest IAP visibility minimums. Their purpose is to enhance the protection of people 

and property on the ground. This is accomplished through airport control of the RPZ areas, preferably 

exercised through fee simple ownership by the airport sponsor. It is desirable to clear all above ground 

objects from within RPZs. Where this is impractical, airport sponsors should work with property owners to 

maintain the RPZ clear of all facilities supporting incompatible activities. In consideration of the existing IAP 

visibility minimums and aircraft type the runways are designed to accommodate, Table C-6 provides a 

comparison of the existing RPZ dimensions at SWO and the FAA’s specified RPZ dimensional requirements. 
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Table C-6:  Runway Protection Zone Dimension Criteria 

Item Inner Width Length Outer Width 
Airport Controls 

Entire RPZ 
Runway 17/35 
17 (Approach) 1,000’ 2,500' 1,750’ Yes 
17 (Departure) 500’ 1,700’ 1,010’ Yes 
35 (Approach) 1,000’ 1,700’ 1,510’ Yes 
35 (Departure) 500’ 1,700’ 1,010’ Yes 

Runway 4/22 
4 (Approach) 250’ 1,000’ 450’ Yes 
4 (Departure) 250’ 1,000’ 450’ Yes 
22 (Approach) 250’ 1,000’ 450’ Yes 
22 (Departure) 250’ 1,000’ 450’ Yes 

Source: FAA AC 150/5300-13B, Airport Design. 

Runway Protection Zone Conclusion 

SWO currently owns all the property within the existing RPZs. Any changes to RPZs in the future will be 

analyzed in the next chapter. 

Runway End Siting Surfaces 

FAA AC 150/5300-13B provides criteria for the proper siting of runway ends and thresholds. The criteria are 

in the form of imaginary evaluation surfaces that are typically trapezoidal shaped and extend away from the 

runway ends along the centerline at specific slopes, expressed in horizontal feet by vertical feet (e.g., a 20:1 

slope rises one foot vertically for every 20 feet horizontally). The specific size, slope, and starting point of the 

trapezoid depends upon the visibility minimums and the type of IAP associated with the runway end. 

Approach Surfaces 

Thresholds are located to provide proper clearance over obstacles for landing aircraft on approach to a 

runway end. When an object penetrates the approach surface required for aircraft to land at the beginning of 

the runway, and it is beyond the airport sponsor’s ability to remove, relocate, or lower, the landing threshold 

may require a location other than the end of the pavement (i.e., a displaced threshold). The existing criteria 

and analysis prepared for SWO are presented in Table C-7. According to this analysis there are no 

obstructions to the threshold siting surfaces. 

Table C-7:  Approach Surface Dimensions 

Runway 
End 

Distance From 
Runway End Inner Width Length Outer Width Slope 

Existing 
Obstructions 

17 200’ 400’ 10,000’ 3,400’ 34:1 None 
35 200’ 400’ 10,000’ 3,400’ 20:1 None 
4 0’ 250’ 5,000’ 700’ 20:1 None 
22 0’ 250’ 5,000’ 700’’ 20:1 None 
Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 
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IAPs With Vertical Guidance Surfaces 

Runway ends equipped with IAPs providing vertical guidance require an additional level of approach surface 

analysis. When objects penetrate this imaginary surface that cannot be mitigated, then an approach with 

vertical guidance is not authorized. The size, shape, slope, and criteria for these surfaces, and the analysis 

conducted for Runways 17 and 35 are presented in Table C-8. Runways 17 and 35 are the only runway ends 

currently equipped with IAPs providing vertical guidance. There are no objects that penetrate these surfaces. 

Table C-8:  IAPs With Vertical Guidance Threshold Siting Surface Dimensions 

Runway 
End 

Distance From 
Runway End Inner Width Length Outer Width Slope 

Existing 
Obstructions 

17 0’ 300 10,200’ 1,520’ 30:1 None 
35 0’ 300 10,200’ 1,520’ 30:1 None 
Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 

Departure Surfaces 

Departure ends of runways normally mark the end of the full-strength runway pavement available and suitable 

for departures. Departure surfaces, when clear of obstacles, allow pilots to follow standard departure 

procedures. If obstacles penetrate the departure surface, then the obstacles must be evaluated through the 

Obstruction Evaluation/Airport Airspace Analysis (OE/AAA) process. After the OE/AAA process, departure 

procedure amendments such as non-standard climb rates, non-standard (higher) departure minimums, or a 

reduction in the length of takeoff distance available may be required. The size, shape, slope, and criteria of 

the departure surfaces, as well as the analysis conducted for Runways 17 and 35 are presented in Table C-9. 

No obstructions were observed in the analysis of the departure surfaces. 

Table C-9:  Departure Runway Surface Dimensions 

Runway 
End 

Distance From 
Departure 

Runway End 
Inner Width 
Section One 

Inner Width 
Section Two Length 

Outer 
Width Slope 

Existing 
Obstructions 

17 0’ 100’ 450’ 12,152’ 7,512’ 40:1 None 
35 0’ 100’ 450’ 12,152’ 7,512’ 40:1 None 
Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 

Runway End Siting Conclusion 

There were no obstructions identified in the existing approach surfaces, IAP with vertical guidance evaluation, 

or departure surfaces. Should any improvements or changes to the existing IAPs be proposed or the location 

of any runway thresholds change, then additional runway end siting analysis will be required. 

Pavement Marking, Lighting, and Signage 

The minimum requirements for surface marking schemes used for runways are a direct function of the 

approach category for each runway end.  
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Runway and Taxiway Markings 

Runway 17/35 is provided with white precision markings consisting of landing designator numbers, centerline, 

threshold markings, aiming points, touchdown zone, and edge markings. The markings are consistent with 

the requirements of runways having precision IAPs. The markings are outlined in black to enhance the 

contrast with the concrete pavement and are in good condition. Yellow angled shoulder markings are 

provided between the edge markings and the pavement edge for additional delineation of the runway 

shoulders as unusable runway pavement. 

Runway 4/22 is provided with white basic markings consisting of landing designator numbers, centerline, and 

aiming points. The markings exceed the requirements of runways with visual only approaches and are in 

good condition. 

All taxiways at SWO are provided with yellow centerline 

markings. Taxiways that intersect a runway are provided with 

holding position markings, surface painted holding position 

signs, and enhanced centerline markings. The surface painted 

holding position signs and enhanced centerline markings are 

supplemental visual cues to alert pilots of an upcoming holding 

position marking in efforts to minimize potential runway 

incursions. Taxiway markings located on concrete pavements 

are outlined in black to enhance the contrast with the concrete. The taxiway markings at SWO meet all 

requirements for Part 139 airports. 

Runway and Taxiway Lighting 

Runway 17/35 is equipped with Medium Intensity Runway Lights (MIRL) and four-box Precision Approach 

Path Indicator (PAPI) at each runway end. Runway 35 is equipped with Runway End Identifier Lights (REILs) 

and Runway 17 has a Medium Intensity Approach Lighting System with Runway Alignment Indicator Lights 

(MALSR). Runway 4/22 is equipped with MIRL and four-box PAPI. These lighting systems are consistent with 

the existing IAP visibility minimums requirements and recommendations. If an IAP with visibility minimums 

lower than 3/4 mile is implemented to Runway 35, then AC 150/5300-13B indicates a full approach light 

system, such as a MALSR, would be required. 

All taxiways providing access to the runway system at SWO are equipped with Medium Intensity Taxiway 

Lights (MITL). This practice is recommended for any additional taxiways serving the runway system. 

Runway and Taxiway Signage 

Both Runways 17/35 and 4/22 have distance remaining signs, which is consistent with requirements of 

airports frequented by turbojet aircraft as contained in FAA AC 150/5340-18G, Standards for Airport Signs 

Systems. The taxiway signage, consisting of runway entry hold signs, taxiway location signs, and taxiway 

directional signs is consistent with requirements for Part 139 airports. 
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Pavement Marking, Lighting, and Signage Conclusion 

In conjunction with the Runway 35 potential IAP improvement of visibility minimums to 1/2 mile mentioned 

above, it is recommended that SWO evaluate the potential installation of a full approach light system such as 

a MALSR. Likewise, if a NPA IAP is implemented to either Runway 4 or 22, then the non-precision markings 

will be maintained. It is recommended that LED edge lighting replace all existing incandescent lighting. 

Taxiway/Taxilane System 

Taxiways provide defined movement corridors for aircraft between the runway system and the various 

functional landside areas on an airport. Some taxiways are necessary simply to provide access between 

aircraft parking aprons and runways, whereas other taxiways become necessary to provide more efficient and 

safer use of the airfield. Parallel taxiways eliminate the use of a runway for taxiing, referred to as back taxiing, 

which increases an airport’s capacity and protects the runway under low visibility conditions. Taxiway turns 

and intersections are designed for safe and efficient taxiing by aircraft while minimizing excess pavement. 

Taxilanes are provided for low speed, precis taxiing of aircraft that are usually, but not always, located outside 

the aircraft movement area. They normally provide aircraft access from taxiways to apron parking positions or 

hangar areas. 

Taxiway/Taxilane Design Standards 

Taxiways and taxilanes are designed for cockpit over centerline taxiing, with enough pavement width to allow 

for a certain amount of wander. Potential runway incursions should be minimized by using design criteria 

contained in FAA AC 150/5300-13B. Taxiway and taxilane clearance standards are based on wingspan and 

wingtip clearance criteria determined by the ADG of the critical aircraft. Taxiway and taxilane pavement 

design standards are based on the landing gear dimension determined by the Taxiway Design Group (TDG). 

SWO’s existing critical aircraft, the Embraer ERJ 145, has an ADG designation of II and a TDG designation of 

2. The future critical aircraft (Embraer E 175) has an ADG III and TDG 3 designation, so the design standards 

associated with ADG III and TDG 3 will be evaluated for taxiways serving Runway 17/35. Table C-10 

presents the design criteria, design standards, and existing conditions for taxiways serving Runway 17/35. 
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Table C-10:  Taxiway Design Standards for Taxiways Serving Runway 17/35 

Design Criteria Design Standard 

Existing Dimension 

Taxiway A 
Taxiways  
A1 – A4 Taxiway B 

ADG Design Criteria II III  
Taxiway Safety Area Width 79’ 118’ 118’ 118’ 118’ 
Taxiway Object Free Area 
Width 

124’ 171’ 186’ 186’ 186’ 

Taxiway Centerline to:      
Parallel Taxiway/Taxilane 
Centerline 

102’ 144’ N/A 600’ + 1,350’ + 

Fixed or Movable Object 62’ 85.5’ 93’ 93’ 93’ 
TDG Design Criteria 2 3  
Taxiway Width 35’ 50’ 50’ 60’ + 50’ 
Taxiway Shoulder Width 15’ 20’1 N/A N/A N/A 

Design Criteria Design Standard 

Existing Dimension 

Taxiway C Taxiway D Taxiway E 
ADG Design Criteria II III  
Taxiway Safety Area Width 79’ 118’ 118’ 118’ 118’ 
Taxiway Object Free Area 
Width 

124’ 171’ 186’ 186’ 186’ 

Taxiway Centerline to:      
Parallel Taxiway/Taxilane 
Centerline 

102’ 144’ 1,400’ + 1,200’ + 1,200’ + 

Fixed or Movable Object 62’ 85.5’ 93’ 93’ 93’ 
TDG Design Criteria 2 3  
Taxiway Width 35’ 50’ 55’ 55’ 50’ 
Taxiway Shoulder Width 15’ 20’1 N/A N/A N/A 
Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 

Notes: 1 Paved taxiway shoulders are recommended, but not required for taxiways, taxilanes, and aprons 

accommodating ADG-III and below aircraft. Stabilized shoulders of turf are acceptable. 

The taxiway design standards analysis indicates the existing conditions of Runway 17/35 meet or exceed the 

FAA design criteria. However, Taxiway B west of Runway 17/35 does not intersect the runway at a right-

angle. FAA design recommendations are that taxiways should intersect runways at right angles unless 

specifically designed as high-speed exit taxiways to increase capacity of a runway. Therefore, Taxiway B 

west of Runway 17/35 should be redesigned to a right-angled taxiway when pavement condition warrants. 

Taxiway design criteria for taxiways serving Runway 4/22 are based on the critical aircraft Cessna 172, which 

has an ADG of I and a TDG of 1A. Table C-11 presents the design criteria, design standards, and existing 

conditions for taxiways serving Runway 4/22.  
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Table C-11:  Taxiway Design Standards for Taxiways Serving Runway 4/22 

Design Criteria 
Design 

Standard 

Existing Dimension 

Taxiway B Taxiway F Taxiway F1 
ADG Design Criteria I  
Taxiway Safety Area Width 49’ 49’ 49’ 49’ 
Taxiway Object Free Area Width 89’ 89’ 89’ 89’ 
Taxiway Centerline to:     
Parallel Taxiway Centerline 70’ 2,000’ 2,450’ 450’ + 
Taxiway Centerline to Fixed or 
Movable Object 

44.5’ 45’ 45’ 45’ 

TDG Design Criteria 1A  
Taxiway Width 25’ 50’ 50’ 50’ 
Taxiway Shoulder Width 10’1 N/A N/A N/A 
Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 

Notes: 1 Paved taxiway shoulders not required for taxiways accommodating ADG-I aircraft. Stabilized shoulders 

of turf are acceptable. 

While the existing dimensions of Runway 4/22 meet or exceed the FAA design criteria, Taxiway F1 is a non-

standard taxiway. The design and location of Taxiway F1 nearly leads directly from the Hangar 1 Ramp to 

Runway 4/22. To reduce the probability of inadvertent runway 

incursions, proper taxiway design requires a turn be executed by 

the pilot when leaving an apron before entering the runway 

system. The suggested design requires two 90-degree turns 

instead of one approximate 30-degree turn, as the current 

design provides. SWO staff report that Taxiways A and F, near 

the intersection with Runway 4/22 have been known to cause 

pilot confusion. However, this confusion is often remedied with 

Airport Traffic Control Tower (ATCT) instructions. 

Exit Taxiways 

Optimally located exit taxiways minimize runway occupancy times and allow the airfield to be used more 

efficiently. Figure 4-17 in AC 150/5300-13B provides the cumulative percentages of aircraft able to exit 

runways at specific exit taxiway locations, given in 1,000-foot increments. Percentages for both right-angled 

and acute-angled taxiway configurations are included for each AAC.  

Runway 17/35 Exit Taxiways 

Table C-12 presents the location of current exit taxiways serving Runway 17/35 and the approximate 

percentages of landing aircraft types that can exit the runway in a safe and efficient manner.  
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Table C-12:  Runway 17/35 Exit Taxiway Analysis 

Runway / Taxiway 
Distance From Runway 

Threshold 

Percentage of Landing Aircraft Exit Probability 

AAC A AAC B AAC C 
Runway End 17 
Taxiway E 1,425’ 3 1 0 
Taxiway D 2,625’ 71 18 0 
Taxiway C 4,025’ 100 76 2 
Taxiway B 6,015’ 100 100 88 
Taxiway A 7,375’ 100 100 100 

Runway End 35 
Taxiway B 1,385’ 2 0 0 
Taxiway C 3,375’ 96 50 0 
Taxiway D 4,775’ 100 95 23 
Taxiway E 5,975’ 100 100 88 
Taxiway A 7,375’ 100 100 100 

Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 

The taxiways of Runway 17/35 appear suitably spaced to accommodate all aircraft sizes from either direction. 

Runway 4/22 Exit Taxiways 

Runway 4/22 does not have a high-speed exit taxiway but Taxiways A and F1 are obtuse-angled taxiways for 

aircraft landing to Runway 22. For aircraft landing to Runway 4 they are acute-angled but do not meet the 

requirements for high-speed exit taxiways. Therefore, they will be analyzed as right-angled taxiways. Table 

C-13 presents the location of existing exit taxiways serving Runway 4/22 and the approximate percentages of 

landing aircraft types that can exit the runway in a safe and efficient manner.  

Table C-13:  Runway 4/22 Exit Taxiway Analysis 

Runway / Taxiway 
Distance From Runway 

Threshold 

Percentage of Landing Aircraft Exit Probability 

AAC A AAC B AAC C 
Runway End 4 
Taxiway A 2,140’ 33 5 0 
Taxiway F1 2,600’ 81 27 0 
Taxiway F 4,975’ 100 97 37 

Runway End 22 
Taxiway F1* 2,400’ 71 20 0 
Taxiway A* 2,875’ 88 33 0 
Taxiway B 4,975’ 100 97 37 

Source: Mead & Hunt analysis using FAA AC 150/5300-13B, Airport Design. 

Note: * Acute-angled taxiways. 

Most of the taxiways serving Runway 4/22 are sufficiently placed to ensure adequate exits for small aircraft. 

Taxiway F1, with its non-standard design, hinders the ability of aircraft to use F1 from both directions. Aircraft 

landing to the northeast on Runway 4 are met with a sharp turn of approximately 150 degrees at Taxiway F1, 

which limits the ability of aircraft to exit on F1 from that direction. 
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Taxiway/Taxilane System Conclusion 

The existing taxiway/taxilane system in place at SWO meets most 

FAA standards. However, the non-standard design and location of 

Taxiway F1 nearly connects Runway 4/22 directly to the Hangar 1 

Ramp. Taxiway F1’s angle also introduces potential issues for 

aircraft exiting Runway 4/22 when landing to the northeast. As 

pavement conditions warrant, a redesign of Taxiways B (west of 

Runway 17/35) and F1 to right-angled taxiways is recommended. 

This will alleviate the non-right-angled taxiway intersections and 

the direct access from the Hangar 1 Ramp to the runway 

environment. 

AIRFIELD CAPACITY ANALYSIS 

The capacity of an airfield is primarily a function of the major aircraft operating surfaces that compose the 

facility and the configuration of those surfaces (runways and taxiways). However, it is also related to and 

considered in conjunction with environmental conditions, wind coverage, airspace utilization, and the 

availability and type of navigational aids. Capacity refers to the number of aircraft operations that a facility can 

accommodate either on an hourly or yearly basis. It does not refer to the size or weight of aircraft. 

The evaluation method used to determine airfield capacity comes from AC 150/5060-5, Airport Capacity and 

Delay. From this methodology, airfield capacity for long-range planning is defined in the following terms: 

 Hourly Capacity of Runways:  The maximum number of aircraft that can be accommodated under 

conditions of continuous demand during a one-hour period during both VFR and IFR conditions. 

 Annual Service Volume (ASV):  A reasonable estimate of an airport’s annual capacity (i.e., level of 

annual aircraft operations that will result in an average annual aircraft delay of approximately one to four 

minutes). 

Airfield Capacity Factors 

Airfield capacity for long-range planning is a function of several factors, including the layout of the airfield, 

local environmental conditions, specific characteristics of local aviation demand, and air traffic control 

requirements. 

Airfield Layout and Runway Use 

The arrangement and interaction of airfield components (i.e., runways, taxiways, and ramp entrances) refers 

to the layout or “design” of the airfield. Runway use is primarily defined by the orientation of the active 

runways with prevailing winds, the available IAP capabilities, and the distribution and frequency of aircraft 

operations on the airfield facilities. SWO operates with a two intersecting runway configuration (Runways 

17/35 and 4/22) that are supported by a system of parallel and connecting taxiways. Intersecting runways do 
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not maximize overall capacity as they cannot be used simultaneously because when aircraft are using one 

runway, aircraft on the other runway must wait. 

As presented in the previous chapter, SWO ATCT staff indicate that Runway 17/35 is used approximately 80 

percent of the time, with Runway 17 used approximately 60 percent and Runway 35 used approximately 40 

percent. Runway 4/22 is estimated to be used approximately 20 percent of the time, with Runway 4 utilized an 

estimated 60 percent of the time and Runway 22 used approximately 40 percent. 

Meteorological Conditions 

Low cloud ceilings and reduced visibility typically reduce capacity. Three categories of ceiling and visibility 

minimums are considered. Visual Flight Rules (VFR) conditions occur when the cloud ceiling is greater than 

or equal to 1,000 feet above ground level (AGL), and visibility is greater than or equal to three statute miles. 

National Oceanic and Atmospheric Administration (NOAA) data shows that these conditions occur 78 percent 

of the time at SWO. Instrument Flight Rules (IFR) conditions occur when the cloud ceiling is less than 1,000 

feet AGL, or visibility is less than three statute miles. These conditions occur 22 percent of the time at SWO. 

Poor visibility and ceiling conditions exist whenever the cloud ceiling is less than 200 feet AGL, or visibility is 

less than 1/2 statute mile. These conditions are lower than the ILS minimums, effectively closing SWO. These 

conditions occur less than 1 percent of the time at SWO. 

Aircraft Mix 

Aircraft mix is the relative percentage of aircraft operations that have a MTOW over 12,500 pounds. The 

aircraft mix index is determined by the equation (C+3D), where C is the percent of aircraft with MTWO over 

12,500 pounds but under 300,000 pounds, and D represents the percent of aircraft over 300,000 pounds 

MTOW. Table C-14 outlines the data used to determine the aircraft mix index. 

Percent Arrivals 

Runway capacity is significantly influenced by the percentage of all operations that are arrivals. Because 

aircraft on final approach are travelling at a reduced speed and are typically given absolute priority over 

departures, higher percentages of arrivals during peak periods of operations will reduce the ASV. The 

operations mix at SWO reflects a general balance of arrivals to departures. Therefore, for the capacity 

calculations arrivals equal departures during the peak period. 
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Table C-14:  Aircraft Fleet Mix, 2020-2040 

Year 

VFR Conditions IFR Conditions 

Class A & B Class C Class D Class A & B Class C Class D 
2020 97% 3% 0% 95% 5% 0% 
2025 97% 3% 0% 95% 5% 0% 
2030 97% 3% 0% 95% 5% 0% 
2035 97% 3% 0% 95% 5% 0% 
2040 97% 3% 0% 95% 5% 0% 
Source: Existing percentages Future percentages estimated by Mead & Hunt. 

Notes: Class A = Small Single Engine, < 12,500 pounds. Class B = Small Twin-Engine, < 12,500 pounds. 

 Class C = 12,500 – 300,000 pounds. Class D = > 300,000 pounds. 

Touch-and-Go Operations 

As presented in the previous chapter, touch-and-go operations represent 54 percent total annual operations 

being conducted at SWO.  It is anticipated that by 2040 the overall percentage of touch-and-go activity will 

decrease slightly to 53 percent. 

Exit Taxiways 

The amount, spacing, and design of exit taxiways influence the length of time aircraft occupy runways by 

providing aircraft the ability to exit runways as quickly and safely as possible. SWO generally has an 

adequate exit system in place to minimize runway occupancy times and maximize airfield capacity. The lone 

exceptions would be Taxiways A and F1 since they are obtuse angled for aircraft landing to Runway 4. 

Aircraft landing to the northeast would have to be travelling at a slower speed to make these exits than aircraft 

landing to the southwest. While these taxiways have additional pavement design to accommodate exiting 

aircraft landing to the northeast, some aircraft using Runway 4 might not have the ability to slow down in 

sufficient time to make the exits and would have to travel to the end of the runway before exiting at Taxiway F. 

Because Taxiway A is the parallel taxiway service the primary runway, it will remain.  However, a 

reconstruction of Taxiway F1 to a right-angled taxiway would provide a slight benefit for aircraft with faster 

landing speeds using Runway 4. Additionally, as presented previously, a redesign that alleviates the nearly 

direct access from the Hangar 1 Ramp to the Runway 4/22 environment would reduce the probability of 

runway incursions. 

Air Traffic Control Rules 

The FAA specifies aircraft separation criteria and operational procedures for aircraft in the vicinity of airports, 

contingent upon aircraft size, availability of radar, sequencing of operations, and noise abatement procedures 

that may be in effect at an airport. The impact of air traffic control on airfield capacity is most influenced by 

aircraft separation requirements dictated by aircraft mix. Presently, there are no special air traffic control rules 

in effect at SWO that significantly affect airfield capacity.  
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Airfield Capacity Analysis 

As previously indicated in this section, the determination of ASV and hourly capacity for long-range planning 

purposes uses the methodology described in AC 150/5060-5. Several assumptions are incorporated in these 

capacity calculations, which are: 

 Arrivals equal departures 

 Percentage of touch-and-go operations is between zero and 50 percent 

 There is a full-length parallel taxiway with ample exits and no taxiway crossing problems 

 There are no airspace limitations 

 There is at least one runway equipped with and ILS and the necessary air traffic control facilities to carry 

out operations in a radar environment 

 IFR weather conditions occur roughly 10 percent of the time 

 Approximately 80 percent of the time the airport is operated with the runway use configuration that 

produces the greatest hourly capacity. 

It is recognized that SWO does not conform to all the assumptions listed above, mainly that the percentage of 

touch-and-go operations exceeds 50 percent. 

Applying the information generated from the preceding analyses, guidelines, and assumptions, SWO’s ASV is 

calculated at approximately 230,000 annual aircraft operations, with a VFR hourly capacity of 98 operations 

and an IFR hourly capacity of 59 operations. As presented in Table C-15, SWO’s current operations are at 

approximately 27.2 percent of ASV and will be at 42.2 percent of ASV in 2040. 

Table C-15:  Annual Service Volume and Demand Capacity Analysis, 2020-2040 

ASV Capacity Components 2020 2025 2030 2035 2040 
Annual Aircraft Operations 62,643 77,354 85,234 91,200 97,044 
Airport Operational Peaking 
Peak Month Operations 8,077 10,056 11,080 11,856 12,616 
Average Day of Peak Month Operations 269 335 369 395 421 
Peak Hour Operations 30 37 41 44 46 

Hourly Capacity VFR/IFR 98/59 98/59 98/59 98/59 98/59 
ASV 230,000 230,000 230,000 230,000 230,000 
ASV Demand/Capacity (Percent 
Capacity Used) 

27.2% 33.6% 37.1% 39.7% 42.2% 

Source: Mead & Hunt analysis using FAA AC 150/5060-5.  

Notes: SWO critical aircraft, E – Existing, F – Future. 

Figure C-2 compares the calculated ASV to the existing and projected aircraft operations expressed as a 

percentage of ASV. FAA guidelines indicates that when 60 percent to ASV is reached, an airport should begin 

planning ways to increase capacity, and when 80 percent of ASV is reached then construction of facilities 

needed to increase capacity should be initiated. The ASV analysis does not indicate areas of systemic airfield 

capacity challenges occurring either on an hourly basis (both VFR and IFR) or an annual basis.  
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Figure C-2:  Annual Service Volume and Demand Comparison 

 
Source: Mead & Hunt analysis.  

Airfield Capacity Conclusion 

The existing airfield configuration provides adequate capacity for the operations forecast through 2040. Future 

operations are not expected to exceed the 60 percent threshold to trigger planning for airfield capacity 

improvements. 

LANDSIDE FACILITY REQUIREMENTS 

Landside facilities are those facilities that support the airside facilities but are not actually a part of the aircraft 

operating surfaces. These consist of such elements as the terminal building, aircraft parking aprons, 

corporate and GA hangars, Fixed Base Operator (FBO) facilities, Aircraft Rescue and Fire Fighting (ARFF) 

facilities, fuel storage and dispensing systems, aeronautical and non-aeronautical development, utilities, 

perimeter security, and access roads. Following an analysis of these existing facilities, current deficiencies 

can be noted in accommodating both existing and future needs. 

Terminal Building Requirements 

The terminal building is the face of SWO to the community and the front door for many visitors to Stillwater. 

Quality amenities and adequate space encourage visitors and the local community to use SWO, add value to 

the passenger experience, and improve the perception of SWO. 

The objective of noting facility requirements for the terminal building is to identify the type, quality, and 

quantity of the facilities that are required for the terminal to operate safely and efficiently through the planning 
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period. While some of the recommendations made for SWO intend to address specific shortfalls, others are to 

improve general performance. This section largely analyzes the future needs based on forecasted activity 

levels of a new, fully reconstructed terminal building, rather than requirements for the existing terminal 

building. 

Methodology 

Given the size of SWO and the forecasted passenger levels throughout the planning period, terminal building 

components are calculated using peak hour enplanements. Enplanement figures were taken from Table B-27 

of the previous chapter and reprised in Table C-16, which have been multiplied by industry standards for 

space per passenger to yield the total space requirements for the terminal building. Component performance 

was measured by processing and wait times, with the latter representing the amount of time passengers wait 

at a ticket counter agent position and in the queue. These elements are then translated into component level 

of service.  

Table C-16:  Peak Hour Enplanements, Deplanements, and Total Passengers 2020-2040 

Peak Period Activity 2020 2025 2030 2035 2040 
Peak Hour Enplanements 48 44 51 58 66 
Peak Hour Deplanements  45 43 49 56 64 
Total Peak Hour Passengers 93 87 100 114 130 
Source: Mead & Hunt projections.  

Future component capacity requirements are based on forecasted demand. When demand begins to exceed 

capacity, this represents a point at which the system will become stressed and may possibly exceed available 

space at individual components and within the overall space. Such a breakdown in performance can result in 

increased passenger processing and wait times, queues, congestion, interference with adequate circulation, 

and diminished passenger level of service. This is normally evident at peak seasonal travel periods, with a 

potential decline in level of service occurring for a limited period prior to flight departure. In general, this is 

expected and acceptable. However, once the decline extends beyond a certain threshold of time and/or 

space, additional capacity must be provided.  

For SWO, calculating the capacity of terminal components has an allowance for university athletic teams 

travelling on non-scheduled charter flights. These intermittent flights increase the throughput capacity on 

selected terminal components. Currently, security screening of the chartered passengers is conducted by 

outside security contractors using temporary metal detectors and tables in the lobby near the Stillwater Flight 

Center office. Screened passengers exit the terminal building through doors with direct apron access and 

board the chartered aircraft via apron loading. Accommodating non-scheduled chartered passengers within 

the future terminal building can be accomplished by one of two means: 

 Sharing scheduled commercial service programmed facilities. 

 Increasing the terminal size to account for desired level of service and potential overlap of operations. 
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This analysis uses the first scenario, in which scheduled commercial service dictates the component 

evaluations which are available for university athletic teams’ chartered aircraft with seating capacity of 

approximately 150 seats. 

For the purposes of this study, the following references are used in determining the terminal building 

requirements: 

 FAA Advisory Circular 150/5360-13A, Airport Terminal Planning   

 10th and 11th Editions of the IATA Airport Development Reference Manual (ADRM)1 

 ACRP Report 25, Airport Passenger Terminal Planning and Design, Volumes 1 & 2: Guidebook and 

Analysis Worksheets 

Analysis 

Terminal Gates and Aircraft Parking Positions 

The new terminal building will require one gate and one aircraft parking position based on forecasted 

enplanements. Aircraft apron area is listed under Table C-17. The table includes aircraft to be used at SWO, 

which support enplanements over the planning period. Envoy/SkyWest Airlines currently operate twice daily 

flights using the 50-seat ERJ 145 aircraft at SWO. As stated in the previous chapter, 76-seat ERJ 175 aircraft 

are expected to completely replace the ERJ 145s nationwide by 2031, and possibly sooner at SWO. 

Additionally, Boeing 737-800 aircraft are representative of the narrow body charters used by university athletic 

teams. It is also the largest aircraft on SWO’s apron. The total commercial service apron area required for 

simultaneous occupancy by one ERJ 175 and one Boeing 737-800 is 43,545. 

Table C-17:  Terminal Aircraft Apron Area by Aircraft Type with Minimum Setback from Building 

Aircraft Capacity Gate Requirements and Total Area 

ADG 
Terminal Design 

Aircraft 
Design Aircraft 

Seats 

Aircraft Specs Aircraft Apron Area 
Wing 
Span Length 

Aircraft 
Separation 

Setback 
Nose to Building 

Gate 
Area (sq ft) 

II ERJ 145 50 65.75’ 87.83’ 25’ 35’ 11,638 
III ERJ 175 76 93.92’ 103.92’ 25’ 35’ 20,793 
IV B 737-800 150 117.42’ 129.50’ 25’ 35’ 22,752’ 
Source: Mead & Hunt analysis.  

SWO has paved a large area of apron, including within the area designated previously as the preferred future 

terminal building site. SWO has the option of striping only the area of apron that will serve the scheduled and 

non-schedule air carrier aircraft operated during the planning period. This will allow the remaining apron to be 

used for GA use.   

 
1 Airport Development Reference Manual, 10th Edition, October 2016, and 11th Edition, March 2020, The International Air 
  Transport Association. 
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Main Entrance Hall  

There are three separate areas of public circulation: the departures, entrance, and arrivals halls. The depth of 

this corridor was determined by the ticket hall, which begins at the face of the ticket counters. This provides 

passenger processing depth and bypass circulation of 8 feet (i.e., the 3 feet a passenger occupies at the 

counter plus a 5-foot clear walkway for passengers), passenger queue of 10 feet, corridor circulation of 12 

feet, and passenger seating of 5 feet, for a total width requirement of 35 feet. The length of the corridor is 

dependent upon the terminal layout plan and orientation of the security checkpoint. The ticketing and claim 

hall circulation areas are listed in each component’s area summary. The main entrance hall is calculated at 40 

feet in length by 35 feet in width, for a total area of 1,400 square feet. 

Passenger Ticketing and Check-In 

Calculating airline ticketing and queueing areas to support departing passengers is dependent upon when 

passengers arrive at the terminal. The normal departing passenger arrivals curve (i.e., the time passengers 

arrive at the terminal prior to their flight) typically shows most passengers arrive between 100 to 40 minutes 

prior to departure. This period represents the peak hour. However, a shorter period of one-half hour and a 

smaller percentage of the total peak, 49 percent, was used for this passenger demand analysis because it 

tends to represent a peak period within the peak hour. This places greater demand on the component thus 

requiring greater capacity. It is akin to adding a more accurate surge factor. 

The ticketing and check-in area calculations include both kiosks and counter positions, with the latter 

providing full services, boarding pass, baggage tags, and baggage check. Passengers may print boarding 

passes prior to arrival but may still use either kiosks or counters to obtain baggage tags. All passengers 

checking bags will contact the ticket counters. Table C-18 details the airline ticketing area requirements. 

Table C-18:  Airline Ticketing and Check-In Assumptions and Requirements 

Passenger Ticketing and Check-In Demand Profile 2020 2025 2030 2035 2040 
Design Hour Departing Passengers 48 44 51 58 66 
Percent of Passengers in Peak 30 Minute Period 49% 49% 49% 49% 49% 
Percent of Passengers Using Ticketing 75% 75% 75% 75% 75% 
Peak 30-Minute Originating Passengers 18 16 19 21 24 
Processing Time Per Passenger (Average) 2.5 2.5 2.5 2.5 2.5 
Service Level Maximum Wait Time 10 10 10 10 10 
Queue Results 
Number of Staffed Service Positions Required 2 2 2 2 2 
Average Queue Wait Time 1 1 1 1.5 3 
Maximum Queue Wait Time 2 1 2 3.5 6 
Maximum Number of Passengers Waiting in Queue 1 1 2 3 5 
Source: Mead & Hunt analysis.  

Ticket counter frontage, which is the amount of linear footage each counter provides, is important in 

managing passenger queues. Airports may opt to increase counter length to provide more area for passenger 

queues, which can reduce the depth of the ticket hall. It also allows for additional staff during anticipated peak 

passenger demand times (e.g., seasonal holidays) providing a greater level of service and capacity for 
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processing customers to meet scheduled departure times. Adequate counter length has been included in the 

program to meet the potential requirements for a second airline or second peak-hour flight int eh future. Table 

C-19 shows the ticket hall requirements. 

Table C-19:  Ticket Hall Requirements 

Terminal Ticket Hall Requirements Measurement 
Ticket Counter and Concourse Length (ft) 24 
Passenger Check-In, Circulation, Queue Seating Area (sq ft) 840 
Seating Area (sq ft) 120 
Total Terminal Ticket Hall Area (sq ft) 960 
Source: Mead & Hunt analysis.  

Airline Ticket Offices (ATOs) are areas consisting of airline ticketing, check-in, baggage check (i.e., the area 

behind the ticket counters), and the private offices and operations areas that support the airlines’ business. 

These areas typically include a manager and supervisors’ office, an agent check-in and check-out area, a 

break room, a locker room, office equipment, and supplies storage. The operations area includes 

workstations for supervisors and managers (e.g., aircraft load and balance figures/statistics), as well as 

equipment storage, radio chargers, and baggage tugs and carts. Airlines will need at least one parking space 

for a company SUV at the apron area adjacent to their operations space. Table C-20 details the calculations 

for ATO space needs. A detailed breakdown of the proposed ATO and ground operations areas is included in 

Appendix Five 

Table C-20:  Airline Ticket Offices and Ground Operations Area 

Airline Ticket Offices and Ground Operations Requirements Area (sq ft) 
Airline Ticket Offices 568 
Airline Ground Operations 556 
Sub-Total 1,124 
Circulation (10%) 112 
Subtotal ATO and Ground Operations 1,236 
GSE Equipment Storage 800 
Total ATO and Ground Operations Space 2,036 
Total Area for Two ATO and Ground Operations Spaces 4,072 
Source: Mead & Hunt analysis.  

Checked Baggage Inspection Screening 

The Transportation Security Administration (TSA) operates checked baggage inspection screening manually, 

using Explosive Trace Detection (ETD) devices in the process. This is not anticipated to change during the 

planning period. Table C-21 lists the number of ETD devices required during the 20-year planning period. 
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Table C-21:  Checked Baggage Inspection Screening Assumptions and Area Requirements 

Baggage Screening Demand Profile 2020 2025 2030 2035 2040 
Peak Hour Passengers Checking In  48 44 51 58 66 
Percent of Passengers Checking Bags 65% 65% 65% 65% 65% 

Average Number of Bags Per Passenger 1 1 1 1 1 
Number of Bags to Process in Peak Hour 31 28 33 38 43 
Percent of Over & Odd-Size Bags 2% 2% 2% 2% 2% 

Total Number of Bags to Process  31 29 33 38 43 
Process Rates Per Hour ETD 24 24 24 24 24 
Number of ETD Required 2 2 2 2 2 

Total Area Required (sq ft) 300 300 300 300 300 
Source: Mead & Hunt analysis.  

Airline Outbound Baggage Make-Up Room 

The values shown in Table C-22 were calculated for scheduled flights in each period based on its forecasted 

critical aircraft. Area calculations use a runout conveyor from the TSA’s screening room into the make-up 

area, usually running along the back wall of the space. Baggage carts are manually set perpendicular to the 

conveyor so they can be pulled directly out of the make-up room by the baggage tug driver. The loading area 

is protected and closed after the flights have departed. The make-up room has been programmed for a single 

ERJ 175 aircraft, with space allocated for loading two carts per flight. This allows for seasonal increases in 

checked baggage. If needed, university athletic team charter flights can use this facility. 

Table C-22:  Airline Outbound Baggage Make-Up Room Area 

Baggage Make-Up Demand Profile 2020 2025 2030 2035 2040 
Narrow-Body Equivalent Aircraft  0.7 0.7 0.7 0.7 0.7 
Scheduled Departures Per Gate in 2 – 3 Hour Period 1 1 1 1 1 
Staged Carts per Equivalent Aircraft 1 1 1 1 1 
Area Required per Cart (sq ft) 200 200 200 200 200 
Make-Up Area Required (sq ft) 300 300 300 300 300 
Conveyor and Circulation (sq ft) 250 250 250 250 250 
Total Make-Up Area (sq ft) 950 950 950 950 950 
Source: Mead & Hunt analysis.  

Passenger Security Screening Checkpoint 

The TSA has one security screening checkpoint in the existing terminal building. Given that passengers 

typically arrive at the terminal over a period greater than one hour, a single checkpoint will remain sufficient to 

manage demand and process the number of enplanements on scheduled commercial flights through 2040. 

TSA’s innovations in security screening have been installed at major airports, the most recent with an 

announcement that Analog Computed Tomography (CT) scanning devices are being installed throughout the 

country. SWO’s existing screening device will likely be replaced when a new terminal is built; TSA’s new 

checkpoint layout standards were released in December 2021, thereby affecting all new installations. The 

Analog CT scanner or another similar device will be installed at SWO in the future as these are representative 

of the TSA’s technology program for security screening checkpoints.    
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The values in Table C-23 list results for the anticipated departing passenger demand. The null, or zero, 

maximum wait time shown in the chart is considered a very good level of service during the peak hour.  

Table C-23:  TSA Security Screening Checkpoint Requirements and Area 

Security Screening Demand Profile 2020 2025 2030 2035 2040 
Design Hour Departing Passengers 48 44 51 58 66 
Number of Passengers in Peak 30-Minute Period 25 24 29 34 39 
Screening Throughput Rate per Hour 150 150 150 150 150 
Passengers Processed Per Minute Per Lane 2.5 2.5 2.5 2.5 2.5 
Maximum Target Wait Time in Queue 10 10 10 10 10 
Minimum Required Number of Screening Lanes 1 1 1 1 2 
Maximum Wait Time in Queue - - - - - 
Checkpoint Space Requirements (sq ft) 2,100 2,100 2,100 2,100 2,100 
Source: Mead & Hunt analysis.  

TSA’s field office operations space requirements are listed in Table C-24.  

Table C-24:  TSA Field Office Area 

TSA Field Office Requirements 2020 2025 2030 2035 2040 
Transportation Security Manager-on-Duty  120 120 120 120 120 
Break/Training Room 150 150 150 150 150 
Training Storage 100 100 100 100 100 
IT Room 30 30 30 30 30 
Total TSA Field Office (sq ft) 400 400 400 400 400 
Source: Mead & Hunt analysis.  

Passenger Departures Lounge 

Passenger departures lounge space requirements were initially calculated to serve ERJ 145 aircraft. Up-

gauging the aircraft to the next higher seat capacity aircraft (i.e., ERJ 175) would have a limited effect on 

overall passenger level of service in this area due to the area per passenger provided in the calculations. 

However, it would be prudent to plan and program the terminal building with the larger seat capacity of the 

ERJ 175 from the beginning, which is included in the following space calculations. Various lounge seating 

types and arrangements would be possible within this space. Concessions amenities would be provided for 

this area, increasing the total number of seats and space. A service animal relief area will also be provided 

adjacent to this space. Passenger departures lounge seating area and ancillary space requirements are 

presented in Table C-25. 
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Table C-25:  Passenger Departures Lounge Requirements 

Passenger Departures Lounge Demand Profile 2020 2025 2030 2035 2040 
Peak Hour Departing Passengers 48 44 51 58 66 
Departures Lounge Seating Area (sq ft) 1,296 1,245 1,380 1,635 1,775 
Gate Podium Width / Depth 4 / 8 4 / 8 4 / 8 4 / 8 4 / 8 
Area per Podium Position (sq ft) 32 32 32 32 32 
Number of Podium Positions 1 1 1 1 1 
Total Podium and Queue Area (sq ft)1 100  100  100 100  100  
Boarding Corridor Width / Lounge Depth 6 / 25 6 / 25 6 / 25 6 / 25 6 / 25 
Total Boarding Corridor (sq ft) 150 150 150 150 150 
Total Departures Lounge Area (sq ft) 1,160 1,545 1,680 1,885 2,025 
Total Area for Two Departure Lounges (sq ft)  2,320 3,090 3,610 3,770 4,050 
Source: Mead & Hunt analysis.  

Note: 1 Assumes a 25-foot lounge depth. 

Concessions 

Proposed concessions for SWO are comprised of a restaurant serving the public pre-secure area, so that it 

can become viable through airport business patronage. A small news/gift store located within the public 

concourse that has proximity and visibility to both departing and arriving passengers should also be provided. 

A news/gift store and cafe that includes both fresh bakery as well as pre-prepared packaged sandwiches, and 

other refrigerated foods, would best serve passengers in the post-security area of the terminal building. Small 

airports have successfully managed a dual operation that allows the larger restaurant to serve both pre-

secure and post-secure spaces; this would also be the recommendation for food and beverage service at 

SWO. Terminal concessions requirements are shown in Table C-26. 

Table C-26:  Terminal Concessions 

Terminal Concessions Requirements Area (sq ft) 
Public Pre-Secure Space 
Restaurant 1 1,500 
News and Gifts 150 
Passenger Post-Security Space 
News/Gifts and Cafe 225 
Seating Area  150 
Total Concessions Area (sq ft) 2,025 
Source: Mead & Hunt analysis.  

Note: 1 Restaurant space includes kitchen and refrigerator storage. 

Secure Concourse Circulation  

Secure concourse circulation is determined broadly by calculating the number of equivalent aircraft in the 

flight schedule.2 One aircraft is currently operated at SWO, an ERJ 145, which counts as one equivalent 

aircraft. Using an aircraft wingtip separation of 25 feet and aircraft wingspan of 79 feet for ADG II, concourse 

 
2 Using ACRP Report 25, Equivalent Aircraft value equals .70 for an Embraer 145 aircraft and is rounded up in the worksheets. An EJR 
175 aircraft also counts as on Equivalent Aircraft.  



C. Facility Requirements  

 C.30 

length circulation is equal to 104 feet multiplied by the corridor width of 15 feet to equal a total of 1,560 square 

feet of secure concourse circulation area. 

As stated previously, accommodating the ERJ 175 aircraft in the initial terminal building planning and 

programming is prudent. With a larger wingspan than the ERJ 145, ERJ 175 increases the ADG from II to III. 

Under the circumstances, using the smaller 94-foot wingspan of the ERJ 175 rather than the full 118-foot 

width of the ADG III category would be more appropriate for determining the overall width of the secure 

circulation space. 

Using a premise of two parking positions would translate into 213 total feet of secure concourse length and 

corresponding departure lounge; however, this length would be considered greater than necessary during the 

early timeframe of the planning period. Depending on terminal arrangement, this building length might be 

required due to activities on the non-secure public side of the building. A balance must be struck between the 

departures lounge efficiency on the secure side of the terminal and the activities on the non-secure public 

side. Applying a depth of 15 feet provides the total square footage of the secure concourse circulation needs. 

A lounge depth of 25 feet is considered the minimum for passenger queueing at the gate during boarding to 

keep the circulation corridor from becoming congested. Other uses can fill the space between the lounges but 

overflow of passengers from one lounge to the other might be compromised. A reduced initial secure 

concourse length may be appropriate, with an understanding that expansion of the concourse beyond the 

planning period might be necessary to meet requirements. This is left to the design team’s discretion based 

upon location, adjacency, and layout of the components.   

Restrooms 

Secure and non-secure restroom programming figures fall below the threshold of 3.0 equivalent aircraft (EQA) 

requirement noted in the reference guide ACRP Report 130: Guidebook for Airport Terminal Restroom 

Planning and Design. Using this guidance, a minimum of six fixtures are required per men’s restroom. Men’s 

fixtures serve as the basis for calculating women’s restroom fixture requirements with parity set at a 1.25 

factor, or a 56 percent to 44 percent ratio of women to men. Women’s restrooms are therefore calculated to 

have eight fixtures. Since secure restrooms are calculated using arriving passengers as a basis for planning, 

the figures are also appropriate for serving a narrow body charter aircraft at SWO.  

Non-secure restrooms are typically smaller than secure restrooms, as the number of passengers and visitors 

in the departures or arrivals areas will see stable usership over time instead of a spike. This is compared to 

deplaning passengers, who will use a restroom during a very short period immediately following a flight. For 

SWO, four fixtures for men and five for women is appropriate. This provides one accessible and one standard 

water closet and two urinals for the men’s restroom, and one accessible and four standard water closets for 

the women’s restroom. The latter is equivalent to one fixture per 30 passengers and visitors for a combined 

arrival and departure flight. The restroom area is calculated as fixtures multiplied by 135 square feet per 

fixture. Restroom requirements are shown in Table C-27. 
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Table C-27:  Restroom Fixtures and Area 

Restroom Requirements Fixtures Area (sq ft) 
Public Pre-Secure Space 
Men’s Restroom  4 540 
Women’s Restroom 5 675 
Family Restroom 1 120 
Mother’s Room 2 - 100 
Janitor  - 80 
Total Fixtures and Area 10 1,435 
Passenger Post-Security Space 
Men’s Restroom 5 675 
Women’s Restroom 6 810 
Family Restroom 1 120 
Mother’s Room - 100 
Janitor  - 100 
Total Fixtures and Area 12 1,705 
Grand Total Fixtures and Area 22 3,140 
Source: Mead & Hunt analysis.  

Notes: 1 Restroom space is calculated using 135 square feet per fixture, which accounts for the 

fixture, lavatory, circulation, and plumbing access. 
 2 Mother’s room is included with the restroom program. However, it is preferable for this 

function to be located away from the restroom block to a quieter area of the terminal. 

One family restroom is located inside both the secure and non-secure areas as part of the restroom block. A 

mother’s room should be planned and designed as a part of the terminal public and secure passenger space. 

The location should be convenient to both arrivals and departures halls but should remain separate from the 

restroom area. A service animal relief area (SARA) of at least 150 square feet is also required on the secure 

side of the terminal. 

Baggage Claim 

Baggage claim device display length is calculated using a peak 20-minute period for arriving passengers. At 

SWO, all passengers will arrive at the claim hall within 20 minutes of disembarking their flight. The area of the 

claim hall is determined by the device length, the number of passengers claiming bags, and industry 

standards for claim hall space. Table C-28 lists these factors and results of the analysis. 

The baggage claim area consists of the claim device, passenger queueing area around the device, and the 

circulation area. A baggage services office is likely not required initially, since the airline will keep unclaimed 

baggage at their ticket office. 



C. Facility Requirements  

 C.32 

Table C-28:  Baggage Claim Assumptions and Device Length 

Baggage Claim Demand Profile 2020 2025 2030 2035 2040 
Design Hour Arriving Passengers 45 43 49 56 64 
Passengers Arriving in Peak 20-Minute Period 45 43 49 56 64 
Percent of Passengers Checking Bags 65% 65% 65% 65% 65% 

Passengers Checking Bags 29 28 32 37 42 
Average Number of Bags Per Passenger 1 1 1 1 1 
Number of Bags to Process in Peak Period 29 28 32 37 42 
Average Passenger Party Size 1.2 1.2 1.2 1.2 1.2 
Number of Passenger Parties   24 23 27 31 35 
Percent of Additional Visitors at Claim  10% 10% 10% 10% 10% 

Total People at Claim Device  27 25 29 34 39 
Claim Device Display Frontage per Person 1.5 1.5 1.5 1.5 1.5 
Total Length of Baggage Claim Device Display (ft) 40 38 44 51 58 
Source: Mead & Hunt analysis. 

With the option for allowing university athletic teams use of the baggage claim device, additional length would 

have the additional benefit of reducing passenger congestion during normal use. An alternative is to provide a 

single run-out belt along the length of the outside wall of the baggage claim area. This would allow the larger 

bags for team members’ gear to be delivered in an orderly manner. Passengers can queue in the adjacent 

baggage claiming area, and smaller bags can still be delivered to the claim device. The run-out belt could 

serve scheduled commercial service passengers travelling with odd or oversize bags 

Providing a baggage claim device with 75 linear feet of display frontage will provide additional length to 

account for seasonal travel. Table C-29 details the baggage claim area requirements. 

Table C-29:  Baggage Claim Area 

Baggage Claim Demand Profile 2020 2025 2030 2035 2040 
Length of Baggage Claim Device Display 40 38 44 51 58 
Passenger Claim Area  750 570 660 765 870 
Circulation Factor 1.25 1.25 1.25 1.25 1.25 
Passenger Area 695 712 825 956 1,088 
Claim Device Area 282 262 322 392 462 
Total Claim Area (sq ft)  977 974 1,147 1,348 1,550 
Claim Hall Circulation (sq ft) 1,750 1,750 1,750 1,750 1,750 
Source: Mead & Hunt analysis. 

Rental Car Agencies 

Enterprise and Avis car rentals are available with prior reservations, and Hertz has an office in SWO’s 

terminal building. Space for Hertz’s counter and operations offices will be provided, as will be space for an 

additional car rental company so it’s available when the need occurs. The standard counter and operations 

office is 150 square feet with an allowance for passenger queueing set at eight feet from the counter. This 

equates to a total of 230 square feet for each rental car company. 
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Building Support and Envelope Space 

Building systems, chases, and interior and exterior wall structures represent approximately 15 percent of the 

total area of the terminal building. The terminal space summary is detailed in Table C-30. 

Table C-30:  Terminal Space Summary 

Terminal Space Summary by Component (sq ft) 2020 2025 2030 2035 2040 
Main Entrance Hall 1,400 1,400 1,400 1,400 1,400 
Terminal Ticket Hall 960 960 960 960 960 
Airline Ticket Office & Ground Operations 4,072 4,072 4,072 4,072 4,072 
Checked Baggage Inspection Screening 300 300 300 300 300 
Airline Outbound Baggage Make-Up 950 950 950 950 950 
Passenger Security Screening Checkpoint & Exit Lane 2,100 2,100 2,100 2,100 2,100 
Secure Concourse Exit Lane 1 520 520 520 520 520 
TSA Field Office 400 400 400 400 400 
Secure Concourse Circulation 3,195 3,195 3,195 3,195 3,195 
Passenger Departures Lounge 2,320 3,090 3,360 3,770 4,050 
Concessions 
Non-Secure 1,650 1,650 1,650 1,650 1,650 
Secure 375 375 375 375 375 

Restrooms 
Non-Secure 1,435 1,435 1,435 1,435 1,435 
Secure 1,705 1,705 1,705 1,705 1,705 

Inbound Baggage Drop-Off 1,200 1,200 1,200 1,200 1,200 
Baggage Claim 977 974 1,147 1,348 1,550 
Baggage Claim Hall 1,750 1,750 1,750 1,750 1,750 
Car Rental  230 230 230 230 230 
SARA 150 150 150 150 150 
Sub-Total Building 25,689 26,456 26,899 27,510 27,992 
Building Systems, Structure @ 15% of Program Space 3.853 3,968 4,035 3,821 4,199 
Total Building 29,542 30,424 30,934 31,637 32,191 
Source: Mead & Hunt analysis.  

Note: 1 Based on a 65-foot-long checkpoint (including document check stations) and an 8-foot wide corridor. 

Terminal Curbside 

Vehicular access to the existing terminal curbside is via the approximately 20-foot wide, one-way frontage 

road accessible from North Hargis Road/West Airport Road, which runs from north to south. Upon reaching 

the primary terminal curbside, the frontage road splits into four lanes. The first lane is adjacent to the terminal 

frontage sidewalk, is the main terminal curbside; and is the most frequently used lane. The second lane may 

be used as an outer curb, for vehicle stacking, as a temporary double-parking lane, or as a pull-out lane. This 

lane can increase curb capacity equal to the inner lane, depending on maneuverability factors. The third lane 

serves as a through-lane. The fourth lane, on the east edge of the roadway, is reserved for handicap parking. 

The terminal curbside is roughly divided between the arrivals and departures areas of the terminal building. 

This distinction is recommended to continue for SWO’s future terminal plans due to the likely secondary 

entrance to the ticket hall, an exit from the baggage claim, and a central entrance to the security checkpoint. 

A bus and hotel courtesy van drop-off/pick-up stop is located at the south end of the existing curb. Vehicle 
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curb lanes will serve all vehicle types: private cars, taxis, transportation network company (TNC) vehicles, 

ride-hailing services, buses, and hotel courtesy vans.  

Curb length methodology requirements are based upon peak hour enplanements. The premise of this formula 

is that a curbside lane is considered a series of stopping or parking spaces, each accommodating one vehicle 

and the average number of vehicles each space can serve during a given period is inversely proportional to 

the average length of time a vehicle occupies a space. Industry standard factors used in the analysis are 

shown in Table C-31. 

Table C-31:  Percent of Passengers Using Each Travel Mode and Average Vehicle Dwell Time 

Mode Percent Wait Time (minutes) 
Private Vehicle 80% 3 
Taxi and TNC 12% 2 
Hotel Shuttle 6% 3 
Bus 2% 4 
Source: ACRP Report 25, Vol. 2, Terminal Planning Spreadsheet Model, Transportation 

Research Board, 2010; Mead & Hunt analysis.  

Vehicle curb frontage requirements were determined using peak hour enplanements and deplanements 

factored by 45 percent for a peak 15-minute period within the peak hour. This represents a peak surge 

demand of approximately 10 percent. Vehicle stacking or double-parking increases curb frontage capacity, 

but this should be limited to a maximum of 50 percent of the frontage to maintain maneuverability for vehicles 

exiting the inner curb and to limit congestion in the bypass lane. Arrivals curb requirements are more 

significant to account for higher vehicle dwell times. Pedestrian crosswalks needed to access terminal parking 

areas would increase the linear curbside frontage requirements and should be added to the figures in Table 

C-32. 

Table C-32:  Vehicle Curb Frontage Requirements 

Curb Frontage 2025 2030 2035 2040 
Departures 88 100 114 129 
Arrivals 94 110 120 138 
Total Curbside (linear feet) 182 210 234 267 
Source: Mead & Hunt analysis.  

Vehicle Parking 

Passenger and visitor vehicle parking is currently distributed across five parking lots near the existing terminal 

building. The lots contain over 200 spaces, of which 34 spaces are dedicated to car rental companies. Five 

spaces are allocated to air traffic control employees in the lot north of the terminal building. The total number 

of existing spaces available for passenger and visitor parking is over 200. A summary of parking space 

allocation by lot is shown in Table C-33. 
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Table C-33:  Existing Terminal Parking and Occupancy 

Parking Lot Existing Occupancy Percent 
West (of Hargis Road) 50 45 90.0% 
East (of Hargis Road) 43 41 95.3% 
South 23 21 91.3% 
North 36 36 100% 
Overflow Undesignated1 Unknown --- 
Total 1522 143 94.1% 
Source: Mead & Hunt analysis.  

Notes: 1Overflow lot is shared with the Sanborn Park ballfields and does not have designated 

parking spaces. 

 2Total parking spaces is over 200 when including the overflow lot. 

As shown in the table, SWO’s total parking occupancy rate is 94 percent. This parking occupancy is well 

above the industry threshold of 85 percent, the level at which additional spaces should be provided. Above 85 

percent passengers and visitors begin to search for a parking space which can negatively impact their 

schedules. It has been assumed that the existing figures shown in Table C-33 represent an average day of 

the peak month. 

Parking figures are typically determined using annual enplanements and utilization figures from peak hour 

enplanements as a basis for determining future requirements. Using 85 percent as a minimum requirement 

for planning, the number of required existing parking spaces has been increased by 15 percent of the current 

total to yield 198. A factor of 4.125 spaces results from dividing 198 by the 2020 peak hour enplanements of 

48. Applying this factor to each time period’s peak hour enplanements provides the minimum number of 

parking spaces required. By increasing the factor to 4.75 provides approximately 115 percent of 2020 

enplanements, allowing for additional growth over the planning period and additional flexibility during peak 

activity. Table C-34 summarizes the parking requirements at SWO throughout the planning period. 

Table C-34:  Passenger and Visitor Parking 

Passenger and Visitor Parking (Including Rental 
Cars) 2020 2025 2030 2035 2040 
Peak Hour Enplanements 48 44 51 58 66 
Parking Space Minimum Requirements 230 210 240 275 315 
Source: Mead & Hunt analysis.  

Use of the parking methodology assumes a duration-of-stay consistent with the existing parking counts. 

Should future parking surveys (e.g., counting vehicle license plates that remain overnight) indicate that 

average duration-of-stay increases over time, the parking factor can be increased accordingly. Conducting the 

surveys at different times of the year would also provide a better understanding of SWO’s true customer 

needs.  

Terminal Building Conclusion 

The amount of space required to provide sufficient public non-secure and secure area within a future terminal 

building was calculated to accommodate one scheduled commercial service flight during the peak hour, with 

the understanding that passengers travelling aboard charter flights could use the terminal when there is no 
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scheduled commercial activity. This practice could improve chartered air carrier and airport operations by 

removing passengers from the terminal apron during departures and arrivals, assuming a passenger boarding 

bridge is included in the new terminal (which is recommended). 

The analysis indicates that, including university athletic team charter flights, the aircraft size, passenger seats, 

and potential passenger demand essentially support a two-gate replacement terminal. The use of B 737 

aircraft for charter flights requires the following standard to be met as outlined by the FAA’s Private Charter 

Standard Security Program: 

“The Private Charter Standard Security Program (PCSSP) is for operators with an FAA Part 121, 125, 

or 135 certificate using aircraft with a maximum certificated takeoff weight greater than 100,309.3 

pounds (45,500 kg) or configured with 61 or more passenger seats.  The cost of this type of operation 

is provided by a single entity, not individual passengers.  This program includes requirements to 

screen passengers and their accessible property.” 

If charter airlines or SWO allow passengers the use of the departures lounge prior to boarding, this may be 

perceived as a higher level of service. With a potential for light concessions sales, passengers could 

purchase goods, food, or beverages and use the restrooms for boarding. 

Constructing the initial terminal building with sufficient space to accommodate existing scheduled commercial 

service and non-scheduled charter service will allow for post-planning period growth, the introduction of a 

second air carrier during the planning period, or the introduction of an unanticipated second early morning 

flight to an additional airport. Including the additional space in the new terminal building would benefit SWO 

and the community by offering opportunity to support these events should they occur. This could increase the 

community’s options, maximize opportunity for competition, and raise the level of passenger service within a 

modern facility. 

An initial two-gate terminal building would increase area requirements, mainly through the addition of a 

second departures lounge and aircraft apron parking position. The cost of the lounge area would be less than 

if it were added at a future date. Sufficient space for additional ticketing counters has been provided in the 

ticket hall should the university athletic teams’ charter flights, or a second commercial air carrier, want to 

lease ticket counters and the accompanying secure operations area. SWO would be responsible for this 

option, but the cost could be postponed until such time as an air carrier might request these facilities. 

Providing flexibility for a building with a lifespan of 30 to 40 years will provide SWO the means to adapt to 

changes in air transportation through and beyond the planning period. It is also recommended that the new 

terminal building use a single parking lot that can accommodate the full parking needs of SWO’s passengers 

and visitors. 
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Landside and Terminal Area Support Facilities 

General Aviation Facilities 

GA facilities support and serve the based and transient airport users through aircraft storage, pilot and 

passenger amenities and services, and aircraft maintenance. GA traffic at SWO represented approximately 

91.8 percent of total operations in 2020 and is expected to compromise 94.3 percent by 2040. Based aircraft 

are expected to increase from 80 in 2020 to approximately 101 in 2040. 

Fixed Base Operators 

FBOs are businesses providing aircraft services such as fuel sales, aircraft maintenance, flight training, and 

aircraft storage. Currently, Stillwater Flight Center is the sole FBO at SWO. The facility requirements for FBOs 

depend on staffing and equipment needs to keep up with an anticipated increase in demand. New or 

expanded FBO buildings might be necessary as the existing facility reaches capacity.  

Aircraft Hangar Storage 

Based on the high investment of owning and operating aircraft, 

hangar storage is generally the most desired option for both short- 

and long-term aircraft storage. Aircraft hangar storage at SWO 

consists of 20 T-hangar units, 19 large group storage hangars, and 

four individual “Port-A-Port” hangars. T-hangars are designed to 

house one small aircraft per space, while group hangars are 

designed to house larger aircraft or multiple smaller aircraft. Port-A-

Port hangars are short-term T-hangars owned by the City of 

Stillwater. Table C-35 presents the estimated aircraft hangar storage demand throughout the planning period. 

Table C-35:  Hangar Storage Analysis, 2020-2040 

Hangar Type 2020 2025 2030 2035 2040 
Based Aircraft 80 87 91 96 101 
Total Hangar Spaces 43 48 52 56 58 
T-Hangar Units 24 28 30 32 34 
Group Hangars 19 20 22 23 24 
Source: Mead & Hunt analysis using forecast projections.  

As of 2020, there are 0.54 hangar spaces to every based aircraft at SWO, confirming that group hangars are 

storing multiple aircraft. This ratio is used to estimate future storage recommendations, as it is expected that 

future storage facilities will reflect many of the existing characteristics of the current storage patterns. While 

the existing Oklahoma State University (OSU) fleet of 37 aircraft are based almost exclusively outside on 

apron tiedowns, SWO personnel indicate no other based aircraft use apron tiedown storage.  

The based aircraft forecast presented in Chapter B – Forecasts of Aviation Activity projected an increase 

of 16 single engine aircraft, two jet aircraft, one helicopter, and two light sport aircraft from 2020 to 2040. The 

number of multi-engine aircraft are not ultimately expected to change from 2020 to 2040. The OSU fleet of 
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aircraft is expected to increase somewhat during the planning period, and these aircraft will likely remain 

based outside until such time that funding can be arranged to construct covered parking. In consideration of 

similar storage preference characteristics, it is expected that additional T-hangar units will be needed to 

correspond with the increase in single engine aircraft. Group hangars should be added to accommodate any 

additional single engine aircraft as well as the other larger aircraft types. The actual number, size, and 

location of future hangars will depend on user needs and financial feasibility at the time demand occurs. 

Aircraft Apron Storage 

As previously listed in Chapter A – Inventory of Existing 

Conditions, there are six aprons at SWO that will collectively 

provide approximately 109 aircraft tiedowns when all aprons are 

constructed.  

GA apron storage requirements typically are based on the 

estimated amount of itinerant and based aircraft using tiedowns or 

apron storage spaces. Itinerant aircraft typically only require short-term, temporary storage on an apron, while 

based aircraft, if using tiedowns, typically have need of longer-term requirements until additional hangar 

spaces are provided. 

Apron space calculations use 400 square yards of apron per itinerant aircraft and 300 square yards of apron 

per based aircraft. There are two reasons for this: 

 Itinerant aircraft users will not be as familiar with the layout and circulation patterns at SWO so additional 

maneuvering space is essential. 

 Whereas typically smaller, single engine based aircraft use apron storage, itinerant aircraft of various 

sizes do and will continue to use temporary apron storage at SWO. 

Larger military aircraft are also regularly accommodated on the aprons. Therefore, it is necessary to provide 

additional apron area to accommodate the larger aircraft. As presented in Table C-36, the amount of 

anticipated demand for GA apron space is expected to exceed existing capacity during the planning period. 
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Table C-36:  Apron Storage Requirements, 2010-2040 

Apron Type 2020 2025 2030 2035 2040 
Projected Apron Requirements 34,786 39,719 42,799 46,543 50,283 
Itinerant GA Aprons 22,576 27,509 30,589 34,003 37,083 
Based GA Aprons1 12,210 12,210 12,210 12,540 13,200 
Existing Apron Area 39,502 39,502 39,502 39,502 39,502 
Itinerant GA Aprons2 21,166 21,166 21,166 21,166 21,166 
Based GA Aprons3 18,335 18,335 18,335 18,335 18,335 
Source: Mead and Hunt analysis using forecast projections.  

Notes: Apron areas calculated for area available for aircraft parking. 
 1 The total number of OSU based aircraft is expected to remain stable through 2030 as older aircraft are replaced. A slight 

increase is expected thereafter through 2040. 

 2 Itinerant aprons are currently located on the Terminal, Hangar 1, and Southeast General Aviation Ramps. 
 3 Based GA aprons are currently located on the University Flight Center North and South Ramps, and they are only used for 

basing OSU aircraft. 

Following completion of the University Flight Center South Ramp, all OSU based aircraft will be moved to 

tiedowns in this area. The existing University Flight Center North Ramp is then likely to be used for itinerant 

aircraft tiedowns. 

With the evolving technologies of electric propulsion and enhanced battery capacity, electric Urban Air 

Mobility (UAM) and Vertical Takeoff and Landing (eVTOL) aircraft are expected to become a larger part of the 

nationwide fleet in the future. SWO should plan and program for adequate area to accommodate at least one 

electric aircraft charging station accommodating ADG II aircraft. This translates into an approximate 9,300 

square feet of apron area (including adequate wingtip clearance). The preferred location would be near the 

edge of the designated itinerant apron where adequate electrical power supply can be accessed.  

General Aviation Facilities Conclusion 

To accommodate the projected growth in single-engine aircraft, T-hangar structures should be increased by 

approximately 10 over the planning period. Group hangars should be increased by approximately five to 

account for the forecasted growth in the remaining aircraft. It is anticipated that additional GA apron space for 

itinerant aircraft will be required, including one charging station for electric aircraft. 

Air Cargo Facilities 

Currently, air cargo aircraft use the terminal apron just southwest of the terminal building for loading and 

unloading of air cargo directly onto the aircraft to and from the delivery trucks. This location provides easy 

access for the delivery trucks to the apron. It is expected that this location will continue to be utilized for air 

cargo loading throughout the planning period. 

Air Cargo Facilities Conclusion 

The air cargo facilities are sufficient in size and can accommodate air cargo throughout the planning period. 
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Large Scale Aeronautical Facilities 

The presence of the recently completed OSU Flight Center at SWO is part of the continued expansion of the 

Oklahoma Aerospace Institute for Research and Education (OAIRE) that was announced in late 2021. It will 

be the first Aerospace Institute in the state of Oklahoma and twice the size of any facility in the country. 

Coupled with OSU’s Research and Development (R&D) opportunities for Unmanned Aerial Systems (UAS) 

and the State Department of Commerce’s strong support for aeronautical development, many potential 

opportunities exist to provide additional offerings for training, educating, and certifying students for careers in 

the aviation industry. Careers in aircraft Maintenance, Repair, and Overhaul (MRO), education, and 

experimental aircraft enterprises can be expected. With the likely influx of aviation-focused students, SWO will 

become more attractive for additional aviation entities to invest in facilities. 

Large Scale Aeronautical Facilities Conclusion 

It is not anticipated that SWO’s west side property will be required for GA facilities within the planning period. 

Therefore, the reservation of adequate space for large-scale aeronautical development immediately west of 

Runway 17/35 and northwest of Runway 4/22 should be planned and protected for non-GA aeronautical uses. 

Airport Traffic Control Tower (ATCT) 

The existing ATCT is located atop the terminal building connected to the ticketing area with an open stair from 

the common area up to the conference room on the second level. Access to the upper three levels that define 

the ATCT facilities is controlled though a secure locking mechanism at the second-floor door opened only with 

the correct entry of numerical codes. The level directly above the conference room is an equipment room; the 

level above that is a breakroom/toilet area for the ACTC personnel. The 600 square feet of space within the 

ATCT cab is the highest structure within the building. 

Siting requirements for ATCTs are found in FAA Order 6480.4B, Airport Traffic Control Tower Siting Process, 

and AC 150/5300-13B, Airport Design. Accessibility requirements for people with disabilities to public 

buildings is described in Title II of the 2010 Standards for Accessibility, commonly called the Americans with 

Disabilities Act (ADA). 

ATCT Requirements 

Generalized ATCT requirements are summarized below. ATCT buildings must: 

 Provide sufficient height to have unobstructed views of all controlled aircraft movement areas including 

runways, taxiways, and ramp areas, as well as airborne traffic patterns and runway approaches, having a 

perpendicular line-of-sight (LOS) with the primary runway/taxiway system. 

 Provide sufficient height such that the LOS angle of incidence to the key point on the airfield is equal to or 

greater than 0.80 degrees. 

 Orient so the primary operational view faces north, or alternatively east, west, or south in that order of 

preference. 
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 Prevent the impairment of visibility by direct or indirect external light sources, sunlight, reflective surfaces, 

naturally occurring atmospheric conditions, and industrial/municipal discharges. 

 Prevent degrading or affecting the performance of existing or planned communications, navigation, or 

surveillance equipment. 

 Avoid adverse impacts to any current or planned terminal instrument procedures. 

 Comply with Federal Aviation Regulations (FAR) Part 77, Objects Affecting Navigable Airspace and all 

airport design criteria surfaces. 

 Comply with the ADA public access requirements if the existing terminal building is remodeled and the 

existing ATCT is to remain.  

 Comply with all safety and security regulations contained in FAA Order 1600.69C, FAA Facility Security 

Management Program commensurate with the Facility Security Level (FSL) assigned to the ATCT. 

ATCT Analysis 

An analysis of the existing ATCT LOS indicates that no obstructions block the view of any runway surfaces 

and most taxiway surfaces. However, as illustrated in Figure C-3 the tops of Group Hangars 1 and 2 obscure 

a segment of Taxiway F from ATCT LOS, as are all the ramps northeast of Group Hangar 1 including the 

OSU Flight Center Ramp North. Additionally, most of the Southeast GA Taxilane is obscured from ATCT LOS 

by the hangars located north of the taxilane. In interviews, ATCT personnel have confirmed these LOS 

issues. They also report that a taller cab elevation at the current location might eliminate the LOS issue and 

taller windows in the cab would be preferrable. 

The existing LOS angle of incident as calculated to the key point on the airfield (i.e., Runway 17) is 0.04, 

meaning the controller eye height elevation (1003.7 feet AMSL) is barely above the Runway 17 elevation 

(1,000 feet AMSL). This angle of incident does not meet the requirements in FAA Order 6480.4B, which as 

previously stated is a minimum 0.80 degrees. 

The status of the life safety requirements such as exit requirements and smoke proof enclosures along with 

fire rated partition locations have not been documented. Fire protection and fire and smoke detection are also 

potentially out of date. 

Security concerns exist regarding reasonable provisions for employee parking. Currently, there is inadequate 

parking at the terminal and the ATCT personnel share parking spaces with other users on the terminal 

building. 

The current equipment room is a little larger than a closet and does not have adequate heating, ventilation, 

and air conditioning (HVAC), leading to equipment overheating and the inability for the tower to install 

additional equipment needed for backup and redundancy purposes. The employee breakroom and restroom 

are extremely small by modern standards. 

The existing ATCT is not accessible to people with disabilities. However, the multi-story buildings Section 

206.2.3 of Title II of the ADA states that air traffic control towers have an exemption from the requirements to 
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have an elevator that serves both the cab and one floor below. Given that the space located two-levels below 

is an equipment room, this level would be exempt from the elevator requirements also. Title II of the ADA 

does not allow for elevator exemptions for all public areas of new or renovated airport terminals. Therefore, 

should the decision be made to remodel the existing terminal building and retain the existing ATCT in its 

present location, ADA requirements include the installation of either an elevator or a vertical platform lift to the 

second floor of the existing terminal (i.e., the airport conference room) as part of the renovation process. 

To improve security, it is expected that the conference room will be set aside for use by ATCT personnel only. 

Controlled access will require a separate entrance into the facility and will be designed to minimize the 

usability of the existing terminal building.  

Airport Traffic Control Tower Conclusion 

Given that the existing ATCT is located atop the existing terminal building, the sizable cost to provide an 

elevator or vertical platform lift to the second floor if the existing terminal building is remodeled will be 

questionably spent. Spending construction monies on improving the ATCT in the existing location is not 

practical considering a replacement facility will likely be constructed in less than ten years due to the 

antiquated design. Long-term cost savings can be achieved by separating the tower from the terminal during 

the upcoming remodel rather than performing another renovation a few years later. Segregating a secure 

entrance and providing secure parking for ATCT personnel will minimize the usability of the existing terminal 

building and parking areas. Additionally, it is unknown at this time if the existing ATCT will structurally support 

additional height that would alleviate the unobstructed LOS issues with Taxiway F and the Southeast GA 

Taxilane, and the inadequate LOS angle of incident. 

It is recommended that a future ATCT location be evaluated. Since the primary runway (Runway 17/35) is 

oriented north-south, and perpendicular LOS is preferred with an east facing view being the second-most 

advantageous orientation, a site on the west side of SWO is recommended for evaluation in the next chapter, 

Chapter D – Alternatives Analysis. 

While this Master Plan will evaluate and recommend a future ATCT location, the use of the Airport Facilities 

Terminal Integration Laboratory (AFTIL) method or the Alternate Siting Process (both outlined in Order 

6480.4B) is required. A follow-on ATCT Siting Study will need to be prepared separate from this Master Plan 

to either confirm the recommended site or select another location. Close coordination with and review by the 

Technical Operation Services Air Traffic Organization (AJW) Terminal Facilities Execution will be conducted 

before an official written decision memorandum of a new ATCT site can be provided. 

Aircraft Rescue and Fire Fighting Facility 

According to Code of Federal Regulations (CFR) Part 139.315, ARFF equipment and staffing requirements 

are based upon the length of the largest air carrier aircraft that serves an airport with an average of five or 

more daily departures. Table C-37 presents the ARFF Index, aircraft length criteria, and representative air 

carrier aircraft.  
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Table C-37:  ARFF Support Requirements 

ARFF Index Aircraft Length Representative Aircraft 
A Less than 90’ ERJ 135, CRJ 200 
B At least 90’ but less than 126’ CRJ 900, A319/A320, ERJ 145E/175F 
C At least 126’ but less than 159’ ERJ 195, A321, B 737-800/900 
D At least 159’ but less than 200’ B 757, B 767, A330 
E At least 200’ B 747, B 777, A340 
Source: CFR Part 139.315 ARFF Index Determination.  

Notes: Bold = SWO critical aircraft, E – Existing, F – Future. 

SWO currently holds an ARFF index designation of B, with Index C services provided with prior arrangement. 

The Index B designation is due to the average commercial operations of two departures daily of the ERJ 145, 

which is the existing critical aircraft. The ERJ 175 is the forecasted future critical aircraft. Both aircraft are 

within the ARFF index B classification. The Index C provided services accommodate the longer aircraft used 

by OSU and visiting universities athletic teams. 

The existing ARFF facility is centrally located on the east 

edge of the terminal apron just south of the terminal 

building. It provides approximately 1,110 square feet and is 

comprised of one vehicle storage bay. An additional bay is 

leased in tandem with the adjoining apartment. While an 

older structure the ARFF is in good functioning condition. 

SWO’s ARFF facility currently operates two vehicles, which 

were detailed in Chapter A – Inventory of Existing 

Conditions. The existing equipment can accommodate the necessary requirements for its current ARFF 

index. However, SWO desires to store both ARFF vehicles indoors with ample equipment and material 

storage and maintenance space provided.  

ARFF Conclusion 

It is recommended that alternative locations for a new ARFF building providing two vehicle bays and ample 

storage and maintenance area be analyzed in the next chapter. Additionally, SWO should engage with an 

engineering or architectural firm to right-size the ARFF building space and layout to best conform with FAA 

guidance, as well as with local codes and ordinances. 

Snow Removal Equipment and Airport Maintenance Facility 

Airport maintenance is responsible for the upkeep, protection, and preservation of airport facilities and snow 

removal equipment (SRE) is used for snow and ice removal from airport pavements. Facilities that are right 

sized to store equipment and material is an important part of the airport planning process. Currently, SWO 

does not have a dedicated SRE facility, so equipment is stored outdoors and indoors where space is 

available. 
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FAA AC 150/5220-20A, Airport Snow and Ice Control Equipment, provides guidance in the purchase of AIP-

eligible SRE. AC 150/5220-18A, Buildings for Storage and Maintenance of Airport Snow and Ice Control 

Equipment and Materials, provides siting factors and space allocation calculation for SRE facilities. FAA AC 

150/5200-30D, Airport Field Condition Assessments and Winter Operations Safety, provides guidance to 

airport sponsors in developing snow and ice control plans.  

SRE Requirements 

The minimum SRE requirements at commercial service airports are primarily based on three factors: the total 

square footage of designated Priority 1 paved area identified in the winter storm management plans, the 

annual aircraft operations, and the amount (in tonnage) of snow to be removed in a given time period. Priority 

1 paved areas are defined as the primary runway, parallel taxiway, terminal ramp, control tower access, and 

ARFF access. In SWO’s Snow and Ice Control Plan, approved by the FAA in June 2021, the following are 

identified as Priority 1 areas: 

 Runway 17/35 

 Taxiways A, A3, A4, and C 

 Terminal/airline apron 

 ARFF access ramp 

 Southeast GA Taxiway to the Airport Operations and 

Maintenance Center and Administration Offices 

 ILS equipment roadways (glideslope and localizer antennas) 

 PAPIs

This amounts to over 1,335,000 square feet of Priority 1 pavement, which classifies SWO as a large airport by 

AC 150/5220-18A.  

Commercial service airports with more than 40,000 aircraft operations should have equipment to clear the 

Priority 1 surfaces of one inch of snow weighing up to 25 pounds per cubic foot in 30 minutes. The 

calculations for SWO indicated approximately 3,980 tons of snow is removed per hour assuming one inch of 

snow accumulation. However, SWO’s current Snow and Ice Control Plan sets the removal time at one hour.  

The FAA online snow removal equipment calculator provides a recommended amount of SRE. It is possible 

for equipment to be multi-purpose that combines multiple functions on one platform (e.g., a plow truck may 

also double as a hopper spreader, and an assortment of quick-change attachments allow a vehicle to convert 

from one function to another). Table C-38 presents the existing SRE equipment at SWO and the equipment 

recommendations based on these calculations. Based on the assumptions and calculations presented in this 

analysis, SWO is eligible for two Class III high-speed rotary plows with the capacity to cast 2,500 tons of snow 

per hour a distance of 100 feet. The rotary plows should be supported by four snowplows of equal snow 

removal capacity, equaling 40 feet of actual blade length with a 30-degree plow cutting angle and a 20-mile 

per hour operating speed. 

SWO currently meets these minimum equipment requirements; however, it appears that SWO is eligible for 

two sweepers that are available at its discretion through AIP funding. It is recommended that SWO replace or 

supplement the existing SRE vehicles that do not meet the requirements or that have exceeded the expected 

useful lifespan (i.e., generally 10 to 15 years). SWO is planning to replace the two existing rotary plows with 

newer equipment in Fiscal Year 2022. The existing SRE vehicle inventory that does not meet the 
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recommendations could be used to clear secondary and tertiary paved areas such as GA aprons, taxilanes, 

hangar areas, access roads, automobile parking, and off-airside surfaces.  

Table C-38:  AIP Eligible SRE Recommendations 

Equipment Existing Recommended 
Rotary Plows (Snow Blowers)  Two Blizzard Buster 12-foot Tow-Behind Brooms  Two Class III 

Plows 

 Snow Dog Plow 9-foot truck mounted 
 Tractor mounted 12-foot snow pusher box 
 Dump Truck mounted 11-foot plow 
 Sand truck mounted 10-foot plow 
 Motor grader with 14-foot blade 

 Four Class III with a total 40-foot 
blade length 

Multi-Purpose Equipment 

 Wyle 800-gallon towed motorized chemical de-ice 
sprayer with 42’foot boom 

 New Holland Skid Steer with bucket 
 ATV-mounted de-ice granular spreader 

 Two Sweepers 
 Two Hopper Spreaders 

Source: SWO Snow and Ice Control Plan, dated June 10, 2021, and Mead & Hunt analysis using FAA AC 150/5220-20A.  

SRE and Airport Maintenance Facility Requirements 

SRE is a costly piece of complex and technologically advanced equipment. To protect and service equipment, 

and to protect local and federal investment, specifically designed maintenance and storage buildings are 

needed. SRE should be housed in a building capable of maintaining a temperature of 50 degrees Fahrenheit 

to prolong the useful life of the equipment and to enable more rapid response to operational needs. 

Total space allocation for an SRE facility is based on the total of three individual areas determined necessary 

to meet different functional purposes: 

 Storage area (including equipment parking, snow and ice control materials, and equipment parts) 

 Support area (including administrative and equipment maintenance areas) 

 Special equipment area (including heating, ventilation air conditioning, steam generation, emergency 

power, and machine rooms). 

Space allocation for each area is determined by local building code and ordinance, values provide by tables in 

AC 150/5220-18A, and applying equipment clearance values as determined by using equipment safety zone 

concepts. 

Using this guidance, a total SRE and airport maintenance facility consisting of approximately 15,500 square 

feet3 is recommended. Thus, since the existing facility is approximately 9,000 square feet, with plans to 

expand to expand to approximately 13,000 square feet, the SRE needs exceed the existing conditions.   

SRE and Airport Maintenance Facility Conclusion 

It is recommended that SWO continue programming for the replacement of the existing antiquated SRE 

vehicles that do not meet the recommendations presented in this analysis or have exceeded their useful 

 
3 Includes storage area allocation for two self-propelled rotary snowplows, four trucks and/or tractors for snowplow operations, four 10-
foot-long snow blades, two 10-foot sweepers, and two spreader hoppers. Support area allocation does not include sleeping quarters but 
does include a lunchroom, kitchen, a cleaning bay, and a repair bay. 
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lifespans with equipment that are eligible for AIP funding. Alternative sites for a future SRE and Airport 

Maintenance Facility will be examined in the next chapter. Additionally, as with the ARFF building, SWO 

should engage with an engineering or architectural firm to right-size the SRE building space and layout to 

best conform with FAA guidance, as well as with local codes and ordinances.  

Fuel Storage Facility 

The City of Stillwater owns the SWO fuel storage facility, which provides both Jet A and 100LL AVGAS. 

According to fuel sales records provided by SWO, there has been an average of 123,456 gallons of Jet A and 

123,456 gallons of 100LL AVGAS sold during the past four years (i.e., 2017-2020). Based on the 2020 total 

aircraft operations, this equates to approximately 79.7 gallons of Jet A fuel sold per turbine-powered aircraft 

operation and 2.0 gallons of 100LL AVGAS fuel sold per piston-powered aircraft operation. 

Typically, as operations increase, fuel storage requirements can be expected to increase proportionately. 

Current aircraft trends at SWO indicate that GA aircraft are more frequently used for business purposes and 

less for recreation or leisure purposes. The distance travelled for aircraft being used for business purposes is 

typically longer compared to recreation or leisure aircraft. Coupled with the continued increase in training 

operations by the OSU Flight Center, aviation fuel trends suggest that the ratio of 100LL AVGAS gallons sold 

per operation will slightly increase throughout the planning period. Additionally, with the airlines transitioning 

from 50-seat aircraft to larger 76-seat aircraft, and larger business jets continuing to use SWO, the ratio of Jet 

A gallons sold per operation will also increase. Using the increasing gallons sold per operation ratio, an 

estimate of fuel storage needs can be calculated as a two-week supply during the peak month of operations, 

which is an industry rule-of-thumb planning standard. Table C-39 presents the demand for fuel storage 

compared to the existing capacity. 

Table C-39:  Fuel Storage Requirements, 2020-2040 

Fuel Type 2020 2025 2030 2035 2040 
Jet A 
Average Day of Peak Month Turbine-
Powered Aircraft Operations 

15 18 20 22 24 

Two Weeks of Operations 213 256 287 311 39 
Gallons Per Operation 79.7 80.0 82.0 84.0 86.0 
Forecast Fuel Storage Demand 17,000 20,480 23,515 26,110 29,140 
Actual Fuel Storage (gallons)1 24,000 24,000 24,000 24,000 24,000 
Fuel Storage Excess/Deficiency (gallons) 2,200 -1,280 -4,315 -6,910 -9,940 
100LL AVGAS 
Average Day of Peak Month Piston-
Powered Aircraft Operations 

254 317 349 373 396 

Two Weeks of Operations 3,556 4,437 4,884 5,222 5,548 
Gallons Per Operation 2.0 2.2 2.3 2.3 2.3 
Forecast Fuel Storage Demand 7,105 9,760 11,230 12,010 13,315 
Actual Fuel Storage (gallons) 2 20,000 20,000 20,000 20,000 20,000 
Fuel Storage Excess/Deficiency (gallons) 8,895 6,240 4,770 3,990 2,685 
Source: Mead & Hunt analysis.  

Notes: 1 Existing Jet A fuel storage capacity (80 percent of storage tank capacity is considered full). 

 2 Existing 100LL AVGAS fuel storage capacity (80 percent of storage tank capacity is considered full). 
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Fuel Storage Facility Conclusion 

It appears that the existing Jet A fuel storage capacity is somewhat undersized and additional capacity may 

be needed in the future based on the generalized planning standard. The existing fuel storage area has 

sufficient space to either include additional fuel storage tanks or replace older tanks with new larger tanks. 

Non-Aeronautical Tenants and Ground Facilities 

SWO-owned property provides opportunities for potential non-aeronautical tenants to occupy space and 

generate revenue to help fund airport operations and future improvements. Continued population and job 

growth are the result of a desirable quality of life, a well-educated labor base, a high-quality public institution 

in OSU, a central presence in the United States, and strong community support. These competitive strengths 

and assets provide the opportunity to accommodate a variety of non-aeronautical land use needs on portions 

of airport property, thereby benefitting SWO, the City of Stillwater, and the surrounding region.  

According to Woods & Poole projections, Payne County is expected to add over 8,800 jobs from 2020 to 

2040, representing an approximate 0.8 percent Compound Annual Growth Rate (CAGR). As the largest city in 

Payne County, Stillwater would be expected to add the most jobs within the county. SWO has ample 

undeveloped property to accommodate some of this job growth as it relates to non-aeronautical tenants. 

The continued growth and cultivation of commercial passenger service at SWO over time should stimulate 

non-aeronautical development related to ancillary travel services. With the nearby softball fields, a right-sized 

hotel may be supportive of both the commercial air carrier passengers and crew using SWO, as well as the 

users of the adjacent public use facilities. Commercial establishments, such as convenience stores, gas 

stations, and restaurants serving both SWO and the surrounding community, could be viable options for 

development. With the current and planned configuration of the road system along the east side of SWO, 

access and capacity would be attractive for these types of future small-scale development. Currently, the 

closest hotel is more than three miles from SWO. 

The west side of SWO not reserved for aeronautical development affords the opportunity for development of 

large-scale non-aeronautical tenants. These property parcels are currently zoned as public/light industrial. 

This property is situated in a favorable location for long-term opportunities as the needs arise and supporting 

infrastructure can be supplied. The area surrounding SWO is not generally a preferred location for office and 

commercial space users, so market expectations seem to support R&D facilities and light industrial type 

development on SWO’s west side. It could also include facilities consisting of warehouses or cargo handling 

and sorting facilities. Any large-scale development would need to be sited and constructed in consideration of 

Federal Aviation Regulations (FAR) Part 77 imaginary surfaces regulating height restrictions. 

Non-Aeronautical Tenants and Ground Facilities Conclusion 

It is recommended that options for the provision of non-aeronautical facilities, and the infrastructure needed to 

support it be evaluated and identified in the next chapter, Chapter D – Alternatives Analysis. This includes 

property on both the east and west sides of SWO. 
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Airport Access, Circulation, and Truck Routes 

Stillwater’s major access roadways are the north-south oriented US Highway 177 and east-west oriented 

State Highway 51, which meet in the middle of the City of Stillwater. State Highway 51 intersects with 

Interstate 35 (I-35) approximately 16 miles west of Stillwater and US Highway 177 intersects with the 

Cimarron Turnpike Spur approximately five miles to the north. 

SWO is accessible by vehicle, truck, and bus. The primary access to SWO from the south is Airport Industrial 

Road (recently renamed North Hargis Road), which runs from the intersection of North Western Road and 

West Lakeview Road to the intersection of West Airport Road just east of the terminal building. West Airport 

Road is SWO’s primary access from the east, which intersects with North Washington Street (US Highway 

177) approximately 3/4 miles to the east. Current plans include a complete proposed realignment of North 

Hargis Road so that it would be located further east of the terminal area, as illustrated in Figure C-4. 

When Hargis Road is realigned, the existing roadway network will continue to provide access and entrance 

points for all passengers, employees, tenants, and other ground operators, including access to the terminal 

parking areas. Connectivity with the realigned Hargis Road will be maintained at two locations at the north 

and south ends. 

The proposed realigned North Hargis Road will be a two-lane roadway constructed of asphalt. Using the 

Highway Capacity Software, the one-way capacity of a 35 mile per hour (mph) roadway with no curb and 

gutter results in an Annual Average Traffic (AADT) of 1,650 cars per day. The capacity for a two-lane facility 

doubles to 3,300 cars per day, which is the effective AADT of the proposed realigned North Hargis Road. 

According to traffic counts for Hargis Road measured approximately one quarter mile north of the intersection 

with West Lakeview Road, AADT for 2022 is equal to 1,822 cars per day. Using an annual increase in traffic 

of about 2.0 percent yields approximately 2,404 cars per day by 2042. The capacity of North Hargis Road is 

well over the existing and forecasted demand for the vehicle traffic. Once North Hargis Road is realigned, 

there will be no need for further improvements except for additional access points as needed to serve future 

tenants. 

West Airport Road is a two-lane road, and thus also has a capacity of 3,300 cars per day. According to traffic 

counts for West Airport Road measured approximately one quarter mile west of the intersection with North 

Washington Street/Highway 177, AADT for 2022 is equal to 2,413 cars per day. Using an expected annual 

traffic increase of about 2.6 percent, AADT is expected to increase to 3,480 cars per day. Based on this 

analysis, future traffic on West Airport Road will likely exceed the road’s capacity. It is recommended to 

closely monitor traffic conditions so that demand does not exceed capacity before improvements are 

provided.  

With the potential development of SWO’s west side property, there will be a need to provide vehicular access. 

Most likely this access will be provided by improvements made to West Airport Road from the west via 3310 

Road and its connection to West Lakeview Road.   
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Considering vehicle circulation at the terminal and the provision of future parking areas, it is recommended 

that terminal reconfiguration alternatives be evaluated that increase parking areas and improve passenger  

pick up/drop off vehicle lanes. This could be accomplished while maintaining clear routes to the GA facilities 

to both the north and south of the terminal area.  

According to the National Highway Freight Network, there are two primary truck routes that pass within 

approximately 30 miles of SWO. These routes are I-35, running north/south through the center of the state, 

and Interstate 44, running northeast/southwest from Oklahoma City to Tulsa. Neither truck route has or is 

planned to have an impact on SWO. 

There is a railroad that runs through the City of Stillwater, called the Stillwater Central Railroad. This railroad 

continues to the north and then connects into the BNSF railroad network. Presently there are no stubs that 

extend to SWO property, and it is not anticipated that a connection will be provided during the planning 

period. 

Access, Circulation, and Truck Routes Conclusion 

It is recommended that the current airport access be maintained in the existing location once North Hargis 

Road is realigned. In conjunction with the terminal building alternatives evaluation, various vehicle access 

points, circulation routes, and parking facilities will be analyzed and considered. Traffic conditions on West 

Airport Road east of the intersection with the proposed realigned North Hargis Road should be monitored so 

that capacity improvements can be provided accordingly. 

Utilities 

The major utility systems at SWO include water, sanitary sewer, stormwater drainage, electric, natural gas, 

and communications, which were assessed for their ability to accommodate the requirements of any future 

development that might reasonably be expected to occur at SWO (e.g., hangar development, apron 

expansion, and new or expanded aeronautical or non-aeronautical facilities). Water and waste water are 

analyzed separately below, but the existing stormwater drainage, electric, natural gas, and communications 

utilities are adequate to meet the existing and anticipated demand. 

Water Usage 

Metered water usage information was gathered from the City of Stillwater’s billing system for all meters 

registered to the city from 2015 through 2019, which includes meters serving the terminal building and various 

SWO support facilities. Not included in this review were meters registered to private third parties, which 

support private hangars and other establishments.  

Meter water usage was compared to passenger enplanement, commercial service operations, and air cargo 

volume on an annual basis. No correlation was found between metered water usage and passenger 

enplanement, commercial service operations, or air cargo volume for the period reviewed. While commercial 

service operations and air cargo volume remained relatively steady for all five years and passenger 

enplanement was relatively stable from 2017 through 2019, annual metered water usage varied from a high of 
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244,000 gallons in 2016 to a low of 66,000 gallons in 2019. The reason for the variation in water usage was 

not known, but it could be attributed to construction activities or variations in operation and maintenance 

procedures. An average of 4.4 gallons of water per passenger enplanement were used for the period of 2017 

through 2019. 

The peak month water usage during the review period was October of 2016. This month’s usage was 46,800 

gallons, an average usage rate of one gallon per minute or 1,560 gallons per day. SWO’s metered water 

usage has historically been very low, particularly compared to its fire flow demands. If adequate capacity for 

fire protection is maintained for SWO, sufficient domestic flow would surely be maintained for even very large 

increases in passengers, air cargo, or commercial service operations. SWO is served by a 12-inch water line 

and 8-inch sanitary sewer line, which, by observation, should be more than sufficient to serve the airport’s 

domestic needs. 

Utilities Conclusion 

The utility systems at SWO are observed to be sufficient for the existing and future needs, and no alterations 

are necessary. 

Perimeter Security 

The security fence that surrounds the airport property is an 8-

foot chain link topped with three strands of barb wire. There 

are 21 secure vehicle gates placed at strategic locations 

around the perimeter fence providing access from the non-

secure landside areas to the secure landside and airside 

facilities. There are ten pedestrian gates providing secure 

access to aprons, hangars, and airside facilities. Three are 

near the airport administration building providing access to the 

south corporate hangar ramp, with an additional gate currently being provided near the Cowboy Hangar. Four 

are located near the terminal building and four are in the northeast hangar development area. SWO staff 

indicate that the existing perimeter security system is generally adequate for existing and future needs. 

However, increased cameras and automated gates would improve security at SWO. 

There is no existing continuous perimeter roadway system. SWO has used gravel and millings from city 

roadway projects to improve the rougher areas near the security fence for what are the beginnings of a 

perimeter road. A continuous paved perimeter road would make the patrolling of the airport perimeter possible 

in all weather conditions. 

Perimeter Security Conclusion 

SWO staff indicate the security perimeter fencing and access gate system are generally adequate for existing 

and future needs. However, increased cameras for improved airfield surveillance, additional automated gates, 

and a continuous paved perimeter road are recommended. 
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SUMMARY 

The information provided in this chapter provides the basis for understanding the facility improvements that 

are needed at SWO to accommodate future aviation demand efficiently and safely. Following are the major 

improvement considerations that have been identified in this chapter. 

Airside Considerations 

Instrument Approach Procedures and Navigational Aids 

 Evaluate the potential to implement a GPS-based IAP providing visibility minimums of 1/2 mile to Runway 

35 and NPA IAPs providing visibility minimums not less than 3/4 mile to Runways 4 and 22. 

Airfield Design Standards 

 Evaluate remediation of the deficient Runway 17/35 ROFA width, as well as the deficient Runway 4/22 

ROFA and ROFZ width. 

 Monitor the pavement strength of the apron surrounding T-hangar 2. 

Pavement Marking, Lighting, and Signage 

 Evaluate potential installation of a full approach light system, such as a MALSR, in conjunction with the 

potential Runway 35 IAP improvement. 

 Maintain the non-precision threshold markings in conjunction with the proposed NPA IAPs to Runways 4 

or 22. 

 Replace all LED edge lighting with incandescent lighting. 

Taxiway/Taxilane System 

 Redesign Taxiway F1 to a right-angled taxiway. 

Landside Considerations 

Terminal Building 

 Construct a new terminal building approximately 32,000 square feet in total size incorporating appropriate 

programmed space needs to meet the anticipated passenger demand. 

General Aviation Facilities 

 Construct approximately 10 additional T-hangar spaces and five additional group hangars over the 

planning period. 

 Evaluate additional GA apron space for itinerant aircraft. 

Large Scale Aeronautical Facilities 

 Evaluate property reservation west of Runway 17/35 and northwest of Runway 4/22 for non-GA 

aeronautical uses. 
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ATCT Facility 

 Reconstruct ATCT building in a new, physically separated location from the terminal building. 

 Evaluate suitable locations for the relocated ATCT building using the AFTIL Alternate Siting Process and 

a subsequent ATCT Siting Study. 

ARFF Facility 

 Reconstruct the ARFF building in a new location, right-sizing the space to best conform with FAA 

guidance or other local building codes.  

 Evaluate suitable locations for the relocated ARFF building. 

SRE and Airport Maintenance Facility 

 Program the replacement of the existing SRE vehicles no longer fulfilling their primary function or 

exceeding their useful lifespans. 

 Evaluate sites for a future SRE and Airport Maintenance Facility, right-sizing the space to best conform 

with FAA guidance or other local building codes. 

Fuel Storage Facility 

 Evaluate future expansion of Jet A fuel storage in accordance with demand. 

Non-Aeronautical Tenants and Ground Facilities 

 Evaluate property reservation for non-aeronautical facilities. 

Access, Circulation, and Truck Routes 

 Maintain airport access to North Hargis Road following its proposed realignment. 

 Evaluate vehicle access points, circulation routes, and parking facilities in conjunction with the terminal 

building reconstruction. 

 Monitor for capacity improvements on West Airport Road east of the intersection with the proposed 

realigned North Hargis Road. 

Perimeter Security 

 Program for additional cameras, automated gates, and a continuous perimeter road. 
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D. Alternatives Development and Recommendations 

INTRODUCTION 

This chapter presents the development alternatives analysis and recommendations for Stillwater Regional 

Airport (SWO) to satisfy the facility requirements described in Chapter C – Facility Requirements. It does so 

in terms of concepts and reasoning, and it provides a description of the various factors and influences that 

meet the needs of the airport users as well as fulfills the strategic vision for the City of Stillwater. The ultimate 

recommendations will form the basis for SWO’s long-term development plan.  

DEVELOPMENT ASSUMPTIONS AND GOALS 

In concert with the role of SWO and informed by community input received during the planning process, a 

series of basic assumptions and goals have been established. These goals intend to guide and direct the 

evaluation process of future SWO development and maintain continuity throughout the process. They involve 

several categorical considerations relating to both the short- and long-term facility needs. These 

considerations include safety enhancement, capital improvements, land use compatibility, financial and 

economic conditions, public interest and investment, and community recognition and awareness. While some 

represent more tangible and physical activities than others, all are deemed important and appropriate for 

future airport development. 

Development Assumptions 

 Assumption One:  SWO will be developed and operated in a manner that is consistent with local 

ordinances and codes, federal and state statutes, and Federal Aviation Administration (FAA) grant 

assurances and regulations. 

 Assumption Two:  The recognized role of SWO will continue to serve as a facility accommodating 

regional commercial service passenger activity, along with general aviation (private, corporate, and 

training) activity and a small amount of military aviation activity. 

 Assumption Three:  Runway 17/35 will be designed, constructed, and maintained to FAA-defined 

Runway Design Code (RDC) C-III-2400 dimensional standards. 

 Assumption Four:  While the existing and future RDC for Runway 4/22 has been determined to be A-I-

VIS, SWO desires to maintain this runway in a manner that protects for the limited use of commercial air 

carrier aircraft operations. This creates redundancy when Runway 17/35 is inoperable due to long lasting 

maintenance or rehabilitation, or in the event of aircraft incidents. Standards to be maintained include the 

runway length and width, parallel taxiway separation standards, and instrument approach protection 

consistent with past recommendations contained on the existing Airport Layout Plan (ALP). 

 Assumption Five:  SWO will accommodate the forecast aviation activity reliably and safely.  
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 Assumption Six:  The existing lengths provided by both runways are adequate to accommodate the 

needs of the existing and forecast aircraft fleet safely and efficiently.  

 Assumption Seven:  The plan for future airport development should strive to make the most efficient use 

of the available area for aviation-related activities because the amount of accessible landside 

development area is at a premium. 

 Assumption Eight:  To the maximum extent possible, future facilities will be designed compatible and 

complementary with the operation of SWO and the surrounding land uses. 

Development Goals 

 Provide effective direction for future development through the preparation of a rational plan and 

adherence to the adopted development program. 

 Plan and develop SWO to be capable of accommodating the future needs of the City of Stillwater, Payne 

County, and the surrounding area. 

 Program the construction of facilities when demand is realized (construction is to be demand driven, not 

forecast driven). 

 Plan SWO to accommodate the aviation forecasts safely and efficiently with needed facilities. The primary 

potential facilities improvement under consideration include: 

 The terminal building. 

 A standalone Airport Traffic Control Tower (ATCT). 

 Improved vehicle roadway access and parking facilities. 

 An Aircraft Rescue and Fire Fighting (ARFF) Facility and a Snow Removal and Equipment 

(SRE)/Airport Maintenance Facility. 

 Aircraft storage hangars and aprons. 

 Terminal landside development. 

 Enhance the self-sustaining capability of SWO and the financial feasibility of future development. 

 Integrate the needs of existing tenants with future development plans, recognizing and accommodating 

the needs of general aviation including corporate and flight training. 

 Plan and develop airport facilities to be environmentally compatible with their surroundings, minimizing 

the potential environmental impact to both on and off airport property. 

 Encourage the protection of existing public and private investment in land and facilities, and advocate for 

the resolution of any potential land use conflicts. 

AIRSIDE DEVELOPMENT CONCEPTS, ALTERNATIVES, AND 

RECOMMENDATIONS 

Because all other functions relate to and revolve around the basic runway/taxiway layout and Instrument 

Approach Procedures (IAPs), airside development alternatives must first be examined and evaluated. The 
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primary objective of the airside alternatives analysis is to examine options that will result in the best and 

safest possible aircraft operating environment. The analysis has been prepared to provide SWO with a 

comprehensive outline of each alternative’s key components, advantages, and disadvantages associated with 

each.  

Airfield Design Standards 

Runway 17/35 Design Standards 

As presented in the previous chapter, an FAA-owned glideslope equipment building and antenna are located 

approximately 370 feet west of the Runway 17/35 centerline. Thus, the Runway Object Free Area (ROFA) 

width is deficient by 30 feet, providing only a total width of 770 feet. A frangible windsock was also located 

250 east of the runway centerline; however, it was constructed recently with FAA approval and is not 

considered an obstruction or non-standard condition. 

Recommendation.  Plan and program the relocation of the glideslope antenna and equipment building a 

minimum of 30 feet to the west outside the ROFA. 

Instrument Approach Procedure Improvement 

As stated in the previous chapter, an evaluation of implementing improved GPS IAPs to Runways 35, 4, and 

22 is warranted to enhance SWO’s access during inclement weather conditions. 

Runway 35 

This runway is currently equipped with an Area Navigation (RNAV) Global Positioning Satellite (GPS) 

approach with visibility minimums as low as 3/4-mile and a Very High Frequency Omni-Directional Range 

(VOR) approach with visibility minimums as low as 1-1/4 mile. The installation of a Medium Intensity 

Approach Light System with Runway Alignment Indicator Lights (MALSR) on Runway 35 would provide 

lighting credit enabling a decrease of the visibility minimums to as low as 1/2-mile. In doing so, the RPZ and 

the runway end approach surface would increase in size accordingly. Figure D-1 illustrates the location of the 

MALSR, increased RPZ, increased runway end approach surface, the existing vertical guidance approach 

surface, the Federal Aviation Regulations (FAR) Part 77 approach surface, and the Precision Obstacle Free 

Zone (POFZ) associated with this IAP improvement. The POFZ would extend beyond existing SWO property 

to the west (approximately 0.7 acres), and the future RPZ would extend beyond SWO property (approximately 

12 acres) encompassing West Lakeview Road. Because public roadways are considered incompatible land 

uses within an RPZ, coordination with FAA headquarters is required before approval of this improved IAP can 

be granted. There are five tree obstructions penetrating the existing and improved FAR Part 77 approach 

surface. 

Runway 4 

The existing and future RDC for Runway 4/22 is A-I-VIS, so Runway 4 is a visual approach runway served by 

no IAPs. However as stated in Development Assumption Four, SWO wishes to maintain the runway for use 
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by commercial air carrier aircraft operations in emergencies. To achieve an IAP with visibility minimums as 

low as 3/4-mile to Runway 4, as designated on the existing ALP, installation of a RNAV (GPS) approach can 

be implemented. According to FAA Advisory Circular (AC) 150/5300-13B, an Approach Lighting System 

(ALS) is recommended but not required for this type of IAP. Non-precision markings are required and are 

currently provided on Runway 4. In implementing this type of IAP, the RPZ and threshold siting surface would 

increase in size accordingly. It is anticipated that this IAP would provide vertical guidance so a vertical 

guidance approach surface would be required that is free of any obstructions. Figure D-2 illustrates the 

location of the larger RPZ, increased runway end approach surface, vertical guidance approach surface, and 

FAR Part 77 approach surface associated with this IAP improvement. The future RPZ would extend beyond 

SWO property (approximately 10.7 acres). There is a single tree obstruction penetrating the existing and 

improved FAR Part 77 surface and is within the larger RPZ. 

Runway 22 

Like Runway 4, Runway 22 is visual approach only but would be maintained to achieve IAP with visibility 

minimums as low as 3/4-mile. Installation of a RNAV (GPS) approach could also be implemented on Runway 

22 to achieve an IAP with visibility minimums as low as 3/4-mile. An ALS is recommended but not required for 

this IAP, and non-precision markings are required and currently provided. Figure D-3 illustrates the location 

of the larger RPZ, increased runway end approach surface, vertical guidance approach surface, and FAR 

Part 77 approach surface associated with this IAP improvement. The future RPZ would extend beyond SWO 

property (approximately 10.7 acres). A bush penetrates the improved FAR Part 77 surface and is within the 

larger RPZ. 

Recommendation. Continue to include the improved visibility minimum IAPs as shown on the existing ALP to 

Runways 35, 4, and 22 for use by commercial air carrier aircraft operations. Obstruction removal is 

recommended at the time of IAP implementation. As indicated on the existing ALP, an avigation easement will 

be sought for property inside the future Runway 35 RPZ that extends south of West Lakeview Road and is 

outside existing SWO property. Property inside the larger Runway 35 RPZ north of West Lakeview Road and 

outside existing SWO property is recommended for fee simple acquisition. Property acquisition is 

recommended for property within the future Runway 4 and 22 RPZs that extend beyond existing SWO 

property. The cost to mitigate the incompatible land uses within the RPZs might outweigh the benefits gained, 

but preserving the airspace associated with the improved IAPs assures that future implementation is not 

impeded by obstructions created beyond SWO’s boundary. 
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Taxiway/Taxilane Design Standards 

As presented in the previous chapter, Taxiway F1 nearly leads directly from the Hangar 1 Ramp to Runway 

4/22, which could cause inadvertent runway incursions. Additionally, Taxiways F1 and B west of Runway 

17/35 are not designed with the recommended right-angled taxiway geometry. The repositioning of Taxiway F 

northwest of the existing Taxiway F will provide a full-length taxiway parallel to Runway 22. The existing 530-

foot separation of Taxiway F from the runway centerline will be reduced to 240 feet; this improvement has 

been on the existing ALP and is proposed to be continued. 

Recommendation. When pavement age and conditions warrant, it is recommended to reconfigure Taxiway 

F1 to a right-angled intersection and located such that two 90-degree turns are required between the Hangar 

1 Ramp and Runway 4/22. The realignment should also help alleviate some of the pilot confusion that occurs 

near the Taxiways A and F intersections with Runway 4/22. Taxiway B should also be reconfigured to a right-

angled intersection perpendicular with Runway 17/35 when its pavement age and condition warrants 

reconstruction.  

A taxiway renaming study and project is recommended to rename two of three separate taxiways that are 

currently designated Taxiway F. 

When aeronautical development occurs on the west side of SWO, an ultimate parallel taxiway should be 

provided west of Runway 17/35. The location of this taxiway should be positioned outside the relocated 

glideslope antenna and its associated Critical Area (i.e., approximately 600 feet west of Runway 17/35, 

centerline to centerline). Additionally, the previous ALP presented a relocation of Taxiway F 290 feet to the 

northwest parallel to Runway 4/22. The relocated Taxiway F will be approximately 240 feet southeast of 

Runway 4/22, centerline to centerline. Figure D-4 presents the ultimate layout of the taxiway system. 
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LANDSIDE DEVELOPMENT CONCEPTS, ALTERNATIVES, AND 

RECOMMENDATIONS 

With the framework of SWO’s ultimate airside development identified, placement of needed landside facilities 

can now be analyzed. The overall objectives of the landside plan is to provide conceptual development 

locations for facilities that are conveniently located, accessible to the community, and accommodate the 

specific requirements of SWO’s users. 

Passenger Terminal Building 

As previously presented in Chapter B - Forecasts of Aviation Activity and Chapter C - Facility 

Requirements, programming for the expansion (or replacement) of the existing passenger terminal building 

at SWO is a critical factor in formulating the Master Plan recommendations.  

The most important consideration in making a passenger terminal siting recommendation is the location of 

existing infrastructure. Locating the passenger terminal improvements where they can be easily accessed by 

existing utilities (i.e., water, sanitary sewer, electricity, fiber, telecommunications, etc.) is important; however, 

the real driving influences are:  

 Airside access to the existing runway, taxiway, and aircraft parking Terminal Ramp pavement. 

 Landside access to the local and regional roadway system. 

The existing passenger terminal building area on the east side of SWO has these infrastructure prerequisites, 

which makes it the logical choice for future passenger terminal improvements. 

Siting considerations and other long-term planning and space reservation factors that are considered in the 

passenger terminal building alternatives evaluation should: 

 Accommodate a single-story building consisting of 32,000 square feet. 

 Accommodate a minimum of two gates/holdrooms. 

 Accommodate a minimum of two airlines. 

 Accommodate a minimum of two parking positions for aircraft as large as the Boeing 737-800 (although 

the ERJ 175 is the critical commercial service aircraft used for the terminal improvement calculations). 

 Allow for the development of vehicle parking with an area large enough to accommodate the needed 315 

total parking spaces, which includes short-term, long-term, employee, and rental cars. 

 Minimize the conflicts between commercial service and GA functions. 

 Consider the impacts of the passenger terminal building improvements on existing buildings and 

infrastructure in the terminal area (e.g., continuation of existing commercial service operations during 

construction, Group Hangar 1, ARFF Facility, and Fixed Base Operator (FBO) facilities). 
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 Maximize use of the existing Terminal Ramp pavement, including consideration of providing Passenger 

Boarding Bridges (PBB) and ensuring the provision of commercial service aircraft parking positions and 

on-apron aircraft taxilanes. 

Although the future passenger terminal building footprint should be reserved at 32,000 square feet with 

adequate space for PBBs, the passenger terminal building may be phased. The provision of PBBs may also 

be phased.  

Additionally, even though the planning assumptions considered a single-story building, the final decision will 

be left to the design phase of the passenger terminal architectural project scheduled to begin in the fall of 

2022. 

Passenger Terminal Area Plan – Concept 1 

Concept 1 proposes the development of a new passenger terminal building northeast of the existing facility. 

The new terminal would be rotated 45 degrees clockwise from its current configuration and provides a 

northwest-southeast façade orientation that maximizes the utilization of the Terminal Ramp pavement. The 

existing passenger terminal building would remain operational during the construction of the new facility and 

would later be modified to serve an FBO/GA terminal facility role. Siting of the new passenger terminal would 

also require removal of Group Hangar 1 and the removal of the existing ATCT and replacement with a new 

facility to provide increased separation from the adjacent GA facilities. A new passenger terminal parking area 

would be constructed southeast of the new terminal building accessible via the new airport loop access 

roadway system. The airport loop road will connect to West Airport Road, North Airport Industrial Access 

Road, and the proposed realigned North Hargis Road.  

Key elements and design considerations of Concept 1 are presented in Figure D-5. The relative advantages 

and disadvantages of this concept are outlined below. 

Advantages 

 Minimizes impacts to existing commercial service operations during construction. 

 Maximizes sight-line visibility and prominence of passenger terminal building. 

 Maximizes separation between commercial service and GA functions. 

 Maximizes utilization of new Terminal Ramp pavement. 

 Maximizes redevelopment opportunities of existing passenger terminal building (e.g., for FBO and/or GA 

terminal uses). 

 Potential reduction of construction costs due to site separation from existing passenger terminal building. 

 Maximizes phasing options for ATCT removal. 

Disadvantages 

 Requires removal or relocation of Group Hangar 1. 

 Group Hangar 1 removal or relocation impacts existing airport revenue generating tenants. 
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Passenger Terminal Area Plan – Concept 1A 

Like Concept 1, Concept 1A proposes the development of a new passenger terminal building northeast of the 

existing facility. Similarly, this terminal would also be rotated 45 degrees clockwise from its current 

configuration, providing a northwest-southeast orientation maximizing the utilization of the Terminal Ramp 

pavement. The existing passenger terminal building would remain operational during the construction of the 

new portion of the facility, and later be connected to the new terminal building. The existing terminal building 

would also be modified to serve as a component of the new passenger terminal as well as an FBO/GA 

terminal facility. Siting of this passenger terminal concept would also require relocation of the existing modular 

building of the current terminal and the removal of the existing ATCT. A new passenger terminal parking 

facility would be constructed southeast of the new terminal and would be accessible via the airport loop 

access roadway, West Airport Road, North Airport Industrial Access Road, and the proposed realigned North 

Hargis Road. 

Key elements and design considerations of Concept 1A are presented in Figure D-6.  The relative 

advantages and disadvantages of this concept are outlined below. 

Advantages 

 Potentially minimizes impacts to existing commercial service operations during construction. 

 Potentially minimizes construction costs from reusing portions of existing passenger terminal building. 

 Improves separation between commercial service and GA functions. 

 Improves utilization of new Terminal Ramp pavement. 

 Facilitates redevelopment opportunities for portion of existing passenger terminal building (e.g., for FBO 

and/or GA terminal uses). 

Disadvantages 

 Introduces construction phasing and operational complexities through integration of and connection to 

existing passenger terminal building. 

 Provides fewer phasing options for ATCT removal compared to Concept 1. 

 Improves, but does maximize, separation between commercial service and GA functions. 

 Potentially accelerates phasing of ATCT removal. 

 Minimizes site-line visibility and prominence of passenger terminal building compared to Concepts 1 and 

2. 
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Passenger Terminal Area Plan – Concept 2 

Concept 2 proposes the development of a new passenger terminal building directly east of the existing facility 

while maintaining the existing east-west facing orientation. The existing passenger terminal building would 

remain operational during the construction of the new facility and later be removed (including the modular 

terminal building and ATCT) to accommodate a connection of the terminal apron. Siting of the new passenger 

terminal building will also require the relocation of the existing ARFF facility. A passenger terminal parking 

facility serving passenger autos, rental cars, and employees would be constructed east of the new terminal. 

As with Concepts 1 and 1A, the new parking facilities would be accessible via the airport loop access 

roadway and its connection to West Airport Road, North Airport Industrial Access Road, and the proposed 

realigned North Hargis Road. 

Key elements and design considerations of Concept 2 are presented in Figure D-7. The relative advantages 

and disadvantages of this concept are outlined below. 

Advantages 

 Improves sight-line visibility and prominence of passenger terminal building compared to Concept 1A. 

 Improves separation between commercial service and GA functions. 

 Improves utilization of new Terminal Ramp pavement. 

 Facilitates conversion or redevelopment opportunities for Group Hangar 1 for FBO and/or GA terminal 

uses. 

Disadvantages 

 Maximizes impacts to existing commercial service operations during construction. 

 Potentially increases construction costs due to minimal site separation from existing passenger terminal 

building. 

 Prohibits potential redevelopment opportunities of existing passenger terminal building (e.g., for FBO 

and/or GA terminal uses). 

 Reduces phasing and scheduling options for ATCT removal. 

 Requires relocation of existing Group Hangar 1 tenants for reusing or repurposing as FBO/GA terminal. 

Recommendation 

Passenger Terminal Area Plan Concept 1 is preferred for many reasons. It minimizes impacts to the existing 

commercial service operations of the existing passenger terminal building during construction, which 

potentially reduces construction costs. It creates several varied phasing options for the ATCT removal and 

maximizes separation of the commercial service functions from the GA functions. When construction of the 

new passenger terminal building is complete, Concept 1 allows the entire existing terminal building to be 

repurposed into an FBO/GA terminal. It also maximizes the site-line visibility and prominence of the 

passenger terminal building. 
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Terminal Area Landside Development 

The terminal area landside development analysis focuses on the property directly east of the existing terminal 

building, between the proposed terminal building improvement options and the proposed realigned North 

Hargis Road. Landside facility improvements are evaluated on properties not needed to support the 

passenger terminal functions either directly or indirectly (e.g., vehicle parking facilities and roadway relocation 

or improvement). This section accounts for on-airport land uses, landside constraints and opportunities, and 

any physical and environmental constraints. An emphasis will be placed on potential revenue generation, 

existing and planned infrastructure, and vehicle access. 

The alternatives reflect development on all appropriate developable sites. The alternatives all include similar 

increases in impervious surface, and the associated environmental impacts of the landside alternatives are 

likely to be very similar. The existing vegetation and drainage area, located roughly in the middle of the 

development site, remains largely intact and consistent within each development concept. The topography 

within this area makes development difficult and cost prohibitive. Retaining native vegetation, to the extent 

possible, benefits the natural environment and minimizes runoff and drainage into Sanborn Lake and other 

downstream detention facilities. Retention of the existing trees at the primary entrance/secondary exit 

provides an attractive backdrop for the proposed entrance monumentation signage. 

Each passenger terminal building alternative previously presented, Concepts 1, 1A, and 2, has two landside 

development concepts prepared and presented here. 

Terminal Area Landside Alternative – Concept 1-01 

Terminal Area Landside Alternative - Concept 1-01, associated with Passenger Terminal Area Plan – 

Concept 1, proposes the reservation of space for future terminal parking expansion at the southwest end of 

the passenger parking lot. In the northeast area of Concept 1-01, multi-story office buildings providing a total 

of 100,000 square feet of space and the required parking are located just beyond the primary entrance/ 

secondary exit of the terminal area. The development of office buildings would provide a professional, 

welcoming experience for airport visitors. 

In the south portion of the development area just beyond the terminal parking expansion reserve, a 17,000-

square foot light industrial facility is proposed. Additionally, a multi-unit, 25,000-square foot commercial 

development is located near the primary exit/secondary entrance intersection with the proposed realigned 

North Hargis Road. These uses can generate revenue for SWO while enhancing the overall visitor experience 

and surrounding community amenities. 

Key elements and design considerations of Terminal Area Landside Alternative - Concept 1-01 are presented 

in Figure D-8.  
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Figure D-8:
Terminal Area Landside Development 

Alternative - Concept 1-01

APPROXIMATE SCALE 1” =  250’

Source:  The Olsson Studio.
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Terminal Area Landside Alternative – Concept 1-02 

Terminal Area Landside Alternative - Concept 1-02, likewise associated with Passenger Terminal Area Plan – 

Concept 1, also proposes the reservation of space for future terminal parking expansion at the southwest end 

of the passenger parking lot. The multi-story office building development for this concept, providing 

approximately 80,000 square feet of space, is situated farther to the southwest when compared to Concept 1-

01, adjacent the retained native vegetation and drainage area. Parking lots for the office buildings are located 

next to the buildings, which allows for a more attractive open landscape of native trees and prairie vegetation 

at the primary entrance/secondary exit. This also maximizes site lines to the proposed passenger terminal 

building as airport visitors enter and approach the terminal area. 

In the south portion of the development area just beyond the terminal parking expansion reserve, a light 

industrial facility is proposed similar to Concept 1-01. However, this facility is slightly reoriented, and the 

parking lots are sited differently on the parcel. A smaller multi-unit commercial facility, that is also reoriented, 

and parking lots redesigned for the site are located near the primary exit/secondary entrance intersection with 

the proposed realigned North Hargis Road. 

Concept 1-02 also proposes the cell phone lot be located east of the proposed realigned North Hargis Road, 

near the primary entrance/secondary exit. This could be a shared use parking lot that also serves Sanborn 

Lake Park. Park improvements such as a shelter could be accommodated by this parking lot while also 

providing parking for airport visitors waiting to pick up arriving passengers. 

Key elements and design considerations of Terminal Area Landside Alternative - Concept 1-02 are presented 

in Figure D-9.  

  



�������

��	�
�

����

D.20

Figure D-9:
Terminal Area Landside Development 

Alternative - Concept 1-02

APPROXIMATE SCALE 1” =  250’

Source:  The Olsson Studio.
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Terminal Area Landside Alternative – Concept 1A-01 

Terminal Area Landside Alternative - Concept 1A-01, associated with Passenger Terminal Area Plan – 

Concept 1A, proposes the reservation of space for terminal parking expansion at the southeastern end of the 

passenger parking lot. A cell phone lot is also proposed in this area. The multi-story office building 

development for this concept is located just beyond the primary entrance/secondary exit of the terminal area. 

Similar to Concept 1-01, the development of approximately 100,000 square feet of office space would provide 

a professional and welcoming experience for airport visitors. Parking lots for the office buildings are located 

next to the buildings with a slightly different configuration compared to other concepts. 

Two 20,000-square foot light industrial buildings are located on the west side of the development area, 

configured with loading access between the buildings. Like the previous concepts, multi-unit commercial 

development is located near the primary exit/secondary entrance intersection with the proposed realigned 

North Hargis Road. However, Concept 1A-01 provides a unique orientation and configuration compared to the 

previous concepts. Subdivision of the commercial space could be provided to accommodate various potential 

tenants. 

Key elements and design considerations of Terminal Area Landside Alternative - Concept 1A-01 are 

presented in Figure D-10.  

Terminal Area Landside Alternative – Concept 1A-02 

Terminal Area Landside Alternative - Concept 1A-02, also associated with Passenger Terminal Area Plan – 

Concept 1A, likewise proposes the reservation of space for terminal parking expansion at the southeast end 

of the passenger parking lot. This concept proposes two multi-story office buildings providing approximately 

80,000 square feet of space, which are located just beyond the primary entrance/secondary exit of the 

terminal area. The parking lots designed for the office buildings are arranged in a quarter-circle west of the 

buildings, somewhat shielded from view of airport visitors as they approach the terminal area. 

Two smaller light industrial buildings are located on the west side of the development area along the primary 

exit road. At the southwest corner of the site, near the primary exit/secondary entrance, there are commercial 

parcels that could be subdivided as needed to accommodate prospective tenants. Parking is located behind 

the buildings to provide architectural character along the proposed realigned North Hargis Road.  

Across the proposed realigned North Hargis Road, a shared use parking lot is proposed that could serve as 

both the cell phone lot and as a trailhead for the nearby Sanborn Lake Park trails.  

Key elements and design considerations of Terminal Area Landside Alternative - Concept 1A-02 are 

presented in Figure D-11.  
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Figure D-10:
Terminal Area Landside Development 

Alternative - Concept 1A-01

APPROXIMATE SCALE 1” =  250’

Source:  The Olsson Studio.
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Figure D-11:
Terminal Area Landside Development 

Alternative - Concept 1A-02

APPROXIMATE SCALE 1” =  250’

Source:  The Olsson Studio.
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Terminal Area Landside Alternative – Concept 2-01 

Terminal Area Landside Alternative - Concept 2-01, associated with Passenger Terminal Area Plan – 

Concept 2, allocates the reservation of space for future terminal parking expansion at the southeastern end of 

the proposed passenger parking lot. With the proposed passenger terminal building located on the west side 

of the site, additional landside development area is available in the northeastern corner. Therefore, Concept 

2-01 proposes three multi-story office buildings providing a total of 100,000 square feet of space located just 

beyond the primary entrance/secondary exit of the terminal area. The required parking is shown between the 

buildings, somewhat shielding it from airport visitors as they approach the terminal area. 

Like the preceding concepts, commercial development is located near the primary exit/secondary entrance 

intersection with the proposed realigned North Hargis Road. Concept 2-01 shows a convenience store 

occupying this site, which would benefit the surrounding community, provide revenue to SWO, and provide 

fuel for drivers returning their rental cars. 

Key elements and design considerations of Terminal Area Landside Alternative - Concept 2-01 are presented 

in Figure D-12. 

Terminal Area Landside Alternative – Concept 2-02 

Terminal Area Landside Alternative - Concept 2-02, likewise associated with Passenger Terminal Area Plan – 

Concept 2, also proposes the reservation of space for future terminal parking expansion at the southeastern 

end of the proposed passenger parking lot. This concept provides for commercial development in the 

northeast corner of the site along the primary entrance road. Providing approximately 16,000 square feet of 

space, it may be subdivided as needed to accommodate prospective tenants. Southwest of the commercial 

development, adjacent to the retained native vegetation and drainage area, multi-story office building 

development is shown providing approximately 80,000 square feet of space. Parking lots for the office 

buildings are located to the north, which provides separation from the commercial land uses and maximizes 

the sight lines to the proposed passenger terminal building. 

In the southern portion of the site, additional office development is proposed. This three-story building 

provides an additional 60,000 square feet of space, and ample parking is provided between the building and 

the primary exit/secondary entrance road. The preserved native vegetation and drainage area is used as an 

amenity area for the office park development. The office buildings are positioned next to the existing trees to 

help surround the office users with nature. Trails through the existing vegetation area could connect office 

users to each building as well as to the public trails at Sanborn Lake Park. 

Key elements and design considerations of Terminal Area Landside Alternative - Concept 2-02 are presented 

in Figure D-13.  
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Figure D-12:
Terminal Area Landside Development 

Alternative - Concept 2-01

APPROXIMATE SCALE 1” =  250’

Source:  The Olsson Studio.
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Figure D-13:
Terminal Area Landside Development 

Alternative - Concept 2-02

APPROXIMATE SCALE 1” =  250’

Source:  The Olsson Studio.
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Recommendation 

The six concepts presented in the preceding section represent various landside development schemes for the 

terminal area. No concept is selected as the preferred development at this time. SWO can use the concepts 

as a marketing tool for potential developers as demand occurs and financial realties are more defined. 

ATCT 

As presented in the previous chapter, the existing ATCT is not sited to provide adequate line of sight (LOS) 

angle of incidence to Runway 17 and unobstructed views to all aircraft movement areas. Additionally, the 

location atop the terminal building does not meet sufficient safety guidelines of separation from non-secure 

vehicles and persons, is not structurally sustainable, and is not compliant with the Americans with Disabilities 

Act (ADA). The evaluation of four new ATCT alternative sites is presented below. 

Alternative Location One 

Alternative One is located approximately 1,285 feet west of the Runway 17/35 centerline and 3,625 feet south 

of Runway 17. With a primary view to the east, this location affords excellent visibility to all approach areas 

and runway ends. Based on an eye height elevation of 1,054 feet, which is approximately 95 feet above 

ground level (AGL), a LOS angle of incidence of 0.80 degrees is achieved to Runway 17. As presented on 

Figure D-14, all aircraft movement areas are afforded unobstructed views. Total tower height would be 

approximately 120 feet AGL with an approximate top elevation of 1,079 feet1. This alternative is below all FAR 

Part 77 obstruction surfaces. 

Alternative Location Two 

Alternative Two is located approximately 1,142 feet east of the Runway 17/35 centerline and 972 feet 

northwest of the Runway 4/22 centerline. With a primary view to the west, this location affords acceptable 

visibility to the approach areas and Runways 17, 35, and 4. The Runway 22 approach area would be behind 

the primary viewing direction toward Runway 17/35 but is not expected to create controller viewing issues. 

Based on an eye height elevation of 1,039 feet, which is approximately 60 feet AGL, a LOS angle of incidence 

of 0.81 degrees is achieved to Runway 17. As presented on Figure D-15, most of the primary aircraft 

movement areas provide unobstructed views except for the Southeast GA Taxilane, which is virtually 100 

percent obscured from controller views. Additionally, portions of the south end of the existing Terminal Ramp 

and the north end of the University Flight Center Ramp South would also be obscured. However, with the 

expected removal of the portable building housing the TSA security screening checkpoint and secure holding 

room, and the existing ATCT atop the existing terminal building, some, but not all, of the obstruction areas 

would be alleviated. Total tower height would be approximately 85 feet AGL with an approximate top elevation 

of 1,064 feet. This alternative is below all FAR Part 77 obstruction surfaces. 

  

 
1 All tower heights estimated at 25 feet above controller eye elevation. 
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Alternative Location Three 

Alternative Three is located approximately 1,543 feet west of the Runway 17/35 centerline and 2,520 feet 

north of Runway 22. With a primary view to the east, this location affords excellent visibility to all approach 

areas and runway ends. Based on an eye height elevation of 1,072 feet, which is approximately 120 feet 

AGL, a LOS angle of incidence of 0.81 degrees is achieved to Runway 17. As presented on Figure D-16, all 

primary aircraft movement areas provide unobstructed views except for a portion of the southern end of the 

Southeast GA Taxilane. Total tower height would be approximately 145 feet AGL with an approximate top 

elevation of 1,097 feet. This alternative is below all FAR Part 77 obstruction surfaces. 

Alternative Location Four 

Alternative Four is located approximately 1,618 feet southwest of Runway 22 and 746 feet southeast of the 

Runway 4/22 centerline. With a primary view to the west, this location affords adequate visibility to the 

approach areas and Runways 17, 35, and 4. The Runway 22 approach area would be slightly behind the 

primary viewing direction toward Runway 17/35 but is not expected to create controller viewing issues. Based 

on an eye height elevation of 1,065 feet, which is approximately 100 feet AGL, a LOS angle of incidence of 

0.80 degrees is achieved to Runway 17. As presented on Figure D-17, most primary aircraft movement areas 

provide unobstructed views except for parts of Taxiways A and B and the southern portion of the Terminal 

Ramp. With the expected removal of the portable building housing, the TSA security screening checkpoint, 

secure holding room, and the existing ATCT atop the terminal building, many of the obstructions would be 

alleviated. However, the existing terminal building would still obscure parts of the Terminal Ramp from the 

controller’s eyesight. Total tower height would be approximately 125 feet AGL with an approximate top 

elevation of 1,090 feet. A taller tower would alleviate the obstructed views to the Terminal Ramp, but this 

alternative is above the existing FAR Part 77 obstruction surfaces; additional height will increase the amount 

of penetration. 

Recommendation 

Alternative Location One is preferred because of its more central location of Runway 17/35, lower height, and 

better visibility to all approach areas, runway ends, and aircraft movement areas. 
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ARFF Facility 

As presented in the previous chapter, the existing ARFF Facility is not adequately sized to store both ARFF 

vehicles indoors, nor does it provide sufficient area for equipment and material storage. There is also 

generally insufficient space for ARFF related maintenance activities. With the redevelopment of the terminal 

area and the proposed reuse of the existing ARFF Facility for additional FBO facilities, alternative locations for 

a future ARFF facility meeting the siting requirements provided in FAA AC 150/5210-15A should be evaluated 

and a preferred site selected. Siting factors for an ARFF Facility are summarized below: 

 One vehicle must be able to respond to the midpoint of the farthest runway serving air carrier aircraft 

within three minutes from the time an alarm sounds. 

 Any other vehicles must respond within four minutes from the time an alarm sounds to the same point. 

 Sites should provide immediate, unimpeded, and straight access to the airfield network with a minimum of 

turns. 

 Direct access to the terminal apron that minimizes crossing of active runways. 

 Provide maximum surveillance of the airfield. 

 Minimize interference or obstruction from other airport uses such as fuel farms, access roads, and aircraft 

taxiing or parking areas. 

There are four ARFF facility alternative locations presented in Figure D-18 and the evaluation of each is 

outlined below. 

Alternative Location One 

This location is located near the north end of Taxiway A. Direct access to the airfield system can be provided 

via a connection to the north end of Taxiway A. Response times to the midpoint of Runway 17/35 within the 

prescribed period should be met from this location. Direct access to the Terminal Ramp is possible without 

crossing Runway 17/35. No additional airport uses are currently located at this location. This location does not 

maximize airfield surveillance when compared to Alternative Location Two. Joint use of the ARFF Facility and 

a City of Stillwater fire station is possible in this location, should SWO and the city choose to enter into a joint 

use agreement. Landside access can be provided through a road connection to East 580 Road. 

Alternative Location Two 

This location is located on the west side of SWO, west of Runway 17/35. Utilizing the access road and utilities 

installed for the preferred ATCT site would reduce the initial installation costs for this location. Airfield 

surveillance is maximized from this location, as are vehicle response times to the midpoint of Runway 17/35. 

However, Runway 17/35 would have to be crossed to access the Terminal Ramp. Airside access is less direct 

for this location compared to the other three alternatives, so an initial paved access road would need to be 

provided to Runway 17/35. This location also affords the opportunity for a joint ARFF Facility and City of 

Stillwater fire station. 
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Alternative Location Three 

This location is at the south end of Taxiway A, south of the new OSU Flight Center. Currently, this site is the 

storm water detention facility for the OSU Flight Center facilities. Direct existing airside access is provided by 

Taxiway A1, thus response times to the midpoint of Runway 17/35 within the prescribed period should be met 

from this location. Direct access to the Terminal Ramp is provided without crossing Runway 17/35. The 

University Flight Center Ramp South is near this location, but the tie-down areas are north of Taxiway A1 and 

should not interfere with the ARFF vehicles responding to an emergency. Like Alternative Location One, this 

location does not maximize airfield surveillance when compared to Alternative Locations Two and Four. This 

location also affords the opportunity for a joint ARFF facility and City of Stillwater fire station through landside 

access directly via North Hargis Road. 

Alternative Location Four 

This location is at the south end of the Terminal Ramp, near the intersection of the Southeast GA Taxilane 

and the University Flight Center Ramp South. Figure D-21, which follows the South GA Area Alternative One 

analysis, provides more details about this site. It is centrally located, provides direct airside access via the 

Terminal Ramp, and response times to the midpoint of Runway 17/35 within the prescribed period would be 

met from this location. Aircraft tie-downs associated with both the University Flight Center Ramp South and 

the Terminal Ramp are close to this location, but these facilities should not interfere with ARFF vehicles 

responding to an emergency. Like Alternative Location Two, this location maximizes airfield surveillance when 

compared to Alternative Locations One and Three. Vehicle access can be provided by a new access route 

serving the future GA development in the area, but its location does not afford the opportunity for a joint ARFF 

Facility and City of Stillwater fire station. 

Recommendation 

Based on a central east side location providing excellent response times to the airfield and Terminal Ramp, 

Alternative Location Four is the preferred ARFF Facility location. 

Snow Removal Equipment (SRE) and Airport Maintenance Facility 

The previous chapter indicated that an ultimate SRE and Airport Maintenance Facility building totaling 

approximately 15,500 square feet is considered appropriate for SWO. Thus, alternative locations meeting 

siting factors outlined in FAA AC 150/5220-18A should be evaluated and a preferred site selected. Siting 

factors include: 

 No interference with fire lanes used by the ARFF services and aircraft taxiing operations. 

 Direct access to taxiways and runways without using airport perimeter roads to reduce wear and tear on 

equipment and prevent slow response times. 

 Emphasis on the mitigation of runway incursions by eliminating the need for employee, private, and 

service vehicles to cross runways or taxiways to access the facility. 
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 Consideration of the effect on other existing facilities and avoidance of existing and future revenue-

producing areas such as aprons and hangar areas. 

There are six SRE and Airport Maintenance Facility alternative locations presented in Figure D-19, and the 

evaluation of each is outlined below. 

Alternative Location One 

This location is at the northeast end of Taxiway F, northeast of the existing fuel storage facility. Direct airside 

access is provided to Taxiway F and landside access through a connection to Wright Drive. Ample space is 

available for outdoor material storage and future expansion needs. This site is not anticipated to be developed 

for revenue-producing facilities because of its proximity to the fuel storage facility and distance from the 

airside facilities. 

Alternative Location Two 

This site is located near the north end of Taxiway A. If developed in conjunction with an ARFF facility, the site 

development costs could be reduced by combining utilities and vehicle access across two facilities. Near-

direct airside access to Taxiway A is available and landside access can be provided by a road connection to 

East 580 Road. 

Alternative Location Three 

Located on the west side of SWO, this site can be developed in conjunction with the preferred future ATCT 

site and ARFF facility, thus benefitting from the utilities provided when the ATCT is constructed. Airside 

access is less direct than the other alternative locations, requiring an initial paved access road to Runway 

17/35. Landside access can make use of the vehicle road provided for the ATCT. 

Alternative Location Four 

This location is at the south end of Taxiway A, south of the new OSU Flight Center. Currently, this site is the 

storm water detention facility for the OSU Flight Center facilities. Excellent direct airside access is provided 

via Taxiway A1 to Taxiway A, and landside access can be provided directly to North Hargis Road. The site’s 

size prevents both an ARFF and SRE and Airport Maintenance Facility from being collocated in the same 

area, and it would only marginally accommodate a 15,500-square foot facility. 

Alternative Location Five 

This location is an expansion of existing facilities consisting of the current Airport Operations and 

Maintenance large group hangar, the plane wash bay, and the Administration Building. Constructing a facility 

that makes use of existing structures and reuse of space, to the extent practical provides a fiscally 

responsible alternative to a new stand-alone facility. With the proposed removal of Group Hangar 1 for 

terminal building development, a large group hangar is of increased need and demand. Continued Airport use 

of the existing Operation and Maintenance large group hangar prevents lease and associated revenue from 

this large group hangar.   
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Alternative Location Six 

This location is co-located with the ARFF Alternative Location Four presented in the previous section, near 

the intersection of the Southeast GA Taxilane and the University Center Ramp South. Excellent direct airside 

access is provided via the Terminal Ramp to Taxiway A and is centrally located. Landside access can be 

provided by a new access route serving the future GA development in the area. Utilities are also readily 

available and accessible.  

Recommendation 

With the aforementioned recommendation of ARFF Alternative Location Four, the continuation of a 

centralized location for SRE, Airport Maintenance, and ARFF is most responsible. Therefore, Alternative 

Location Six, co-locating the SRE facility with the future ARFF location, is the preferred site.  

General Aviation Facilities 

As has been established in previous chapters, general aviation (GA) is a very diverse category of aviation 

uses considering aircraft size, technology and sophistication, mission of the organization operating the 

aircraft, and both airside and landside access requirements. GA as a category includes private aviation 

related to recreational flying, flight training, business transportation and storage, corporate aviation related to 

employee transportation and aircraft storage, and Fixed Base Operators (FBOs) or Specialized Aviation 

Service Operators (SASOs) providing aviation services. FBOs and SASOs may provide one or many services 

generally consisting of aircraft maintenance, aircraft charter and rental, aircraft storage, fuel sales, and aircraft 

manufacturing and/or refurbishment. 

The diverse aviation use categories mentioned above will impact the appropriateness of a given location for 

specific GA uses. However, as in most cases, any given site can accommodate a variety of GA uses. The 

recommendations provided here attempt to identify the best types of facilities for a specific developable site. 

Ultimately, SWO must evaluate specific development proposals and make land use determinations based on 

the proposed site use efficiencies, striving to maximize the utilization of the available property in the most 

efficient and effective manner (i.e., the highest and best use of each property parcel), and for SWO’s best 

business and financial practices. 

With the configuration of the terminal building layout decided, alterative GA facilities can be considered and 

evaluated. SWO GA landside development is divided by the passenger terminal building into two separate 

areas: the northeast area and the south area. Conceptual level planning layouts are provided for these two 

areas in the following sections. 

Northeast Area 

The proposed GA layout in the northeast area of SWO assumes that Taxiway F will be relocated to the 

northwest by approximately 290 feet. When relocated, additional aviation development area is made 

available. However, because of the northeast area’s proximity to Runway 4/22, the allowable height of any 

structures will be limited, so aircraft apron parking is the anticipated primary aviation use between existing 
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Taxiway F and the relocated Taxiway F, similar to the existing Hangar 1 Ramp. Additionally, as the timing of 

the taxiway relocation is unknown, most initial and intermediate period development will occur southeast of 

the existing Taxiway F. 

A replacement location for the existing Group Hangar 1 to be built new is proposed at the northeastern edge 

of the old University Flight Center Ramp North. Relocation of this hangar is not feasible nor planned due to 

poor hangar condition, age, wear, and the prior master plan recommendation for removal or demolition. 

Ample space is available for a 10,000-square foot hangar and an adjoining 5,000-square foot office space. 

The vacated Flight Center building is proposed for demolition, providing development space for additional 

hangars or support facilities. Sufficient space for two electric aircraft charging stations is recommended at the 

south end of the apron. 

Between the OSU Maintenance Hangar and the Rock Hangar, space is reserved for additional box hangars 

or T-hangars. An off-season storage building is currently proposed for construction between the fuel storage 

facility and the Rock Hangar. Figure D-20 provides the layout of proposed GA facilities in this area. 

South Area 

Both South Area alternatives assume continued development of the OSU Flight Center facilities adjacent to 

the University Flight Center Ramp South. Minor variations to the existing layout are proposed. Additionally, 

development at the southeast end of the Southeast GA Taxilane reflects current plans for additional T-

hangars, box hangars, and corporate hangars. A proposed airport road provides vehicle access from North 

Hargis Road along the northeast side of the MD-80 site. 

South Area GA Alternative One 

This alternative retains the two proposed OSU Maintenance Hangars north of the existing flight center. 

Aircraft parking apron is provided along the north ends of the hangars. The T-hangar layout remains 

unchanged. 

Two corporate hangars are proposed north of the OSU T-hangars on the east edge of the University Flight 

Center Ramp South. Two additional corporate hangars are provided southwest of the Southeast GA Taxilane 

adjacent to the Simmons Hangar. An ARFF facility is proposed at the junction of the University Flight Center 

Ramp South and the Southeast GA Taxilane, as described above. Figure D-21 shows the proposed South 

Area GA Development – Alternative One. 

South Area GA Alternative Two 

This alternative slightly modifies the current OSU Flight Center plans by proposing one maintenance hangar 

directly north of the existing flight center facility instead of two. Additional aircraft parking apron is proposed 

between the east edge of the University Flight Center Ramp South and the proposed Maintenance Hangar. 

The T-hangar layout remains unchanged. 

Like Alternative One, this alternative proposes two corporate hangars north of the OSU T-hangars on the east 

edge of the University Flight Center Ramp South. One 10-unit T-hangar is proposed at the northwestern end  
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of the Southeast GA Taxilane. This alternative provides for an ARFF south of the existing OSU Flight Center. 

Provided with both excellent airside and landside access, this facility could be a joint use ARFF and city fire 

station facility, as described above. Figure D-22 shows the proposed South GA Area Development – 

Alternative Two. 

Recommendation 

Alternative One is the preferred GA development concept for the south area.  

Large Scale Aeronautical Development 

As presented in the previous chapter, large scale aeronautical development should be reserved for such 

facilities as Unmanned Aerial System (UAS) research and development (R&D), aircraft Maintenance, Repair, 

and Overhaul (MRO), larger corporate aviation facilities, and aeronautical training and education industries. 

Two large areas on SWO property are reserved for this development: 

 Northeast Area – East of Runway 17/35 and northwest of Runway 4/22. 

 West Area – West of Runway 17//35 and northwest of Runway 4/22. 

Northeast Area 

The area east of Runway 17/35, consisting of approximately 60 acres, has excellent airside access via 

Taxiway A but is lacking in landside access and utilities. The current use is for a hay and pasture lease. This 

area should be reserved for development of corporate aviation facilities, utilizing the airside access provided 

by Taxiway A. Landside access can be provided via a connection to East 580 Road. 

West Area 

The west area, consisting of approximately 100 acres, is located west of Runway 17/35 and northwest of 

Runway 4/22. Currently, this area lacks both airside and landside access, is undeveloped, and leased for hay 

and pasture uses. It is recommended that this area be reserved for UAS R&D facilities, MRO hangars, and 

aeronautical training and education capabilities. Airside access can eventually be provided through a future 

parallel taxiway west of Runway 17/35 and northwest of Runway 4/22. Landside access can make use of the 

access road and utilities developed for the future ATCT. 

Non-Aeronautical Development 

There are three large areas of SWO property that are available for non-aeronautical development. 

Southeast Area 

This area is located southeast of the proposed realigned North Hargis Road. Current uses include Sanborn 

Lake Park, ballfields, and hiking trails in the eastern portion of the area. Hay and pasture lease comprise the 

southern and western portions. It is recommended that the recreation uses remain, acting as a buffer between 

airport facilities and the residential areas to the east. Trail head access improvements can be incorporated 

into the design of the proposed realign North Hargis Road. The hay and pasture leased land adjacent to  



ARWsg

TR

ARWsg

ARWsg

ARWsg

ARWsg

8

9

10

11

13

12

15

16

18

14

19

17

20

TAXIW
AY A

PR
O

PO
SE

D 
RE

AL
IG

NE
D 

NO
RT

H 
HA

RG
IS

 R
D

N AIRPORT INDUSTRIAL ACCESS RD.

RUNW
AY 4/2

2

RU
N

W
AY 17/35

TW A3 

TW A2 

TW A1

TW B 

TW A4

TERMINAL
RAMP

UNIVERSITY FLIGHT
CENTER RAMP SOUTH

SE GA TAXILANE

110'

55'

79'

10 Unit
T-Hangar
(Approx. 50'X 220')

Corporate Hangar
(Approx. 75'X 75')

79'

110'

110'

Joint Use ARFF/
City Fire Station
(Approx. 60'X 110)

ADG II

ADG I

ADG II

ADG II

GENERAL AVIATION
DEVELOPMENT AREA

8 CURRENT TERMINAL/ATCT
9 ARFF

10 T-HANGAR 1
11 COWBOY HANGAR
12 AIRPORT OPERATIONS & MAINTENANCE
13 HANGAR 10
14 ADMINISTRATION BUILDING
15 PLANE WASH BAY
16 WAITS HOLDING HANGAR
17 PORT-A-PORT HANGARS
18 WASTE MANAGEMENT BUILDING AND FACILITY
19 DETWILER HANGAR
20 NEW OSU FLIGHT CENTER

NO. BUILDING

Corporate
Hangars
(Approx. 75'X 75')

Large
Hangar
(Approx. 125'X 100')

Box Hangars
(Approx. 60' X 60')

11 Unit T-Hangar
(Approx. 50' X 235')11 Unit

T-Hangars
(Approx. 235'X 50')

Box Hangars
(Approx. 60' X 60')

LE
ASE

 LI
NE

Vehicle Access Road

Figure D-22
South Area General Aviation Proposed Development - Alternative Two

D.43

N
APPROXIMATE SCALE 1" = 300'



D. Alternatives Development and Recommendations  

 D.44 

and southeast of the proposed realigned North Hargis Road (containing approximately 48 acres) is 

recommended for future light industrial, R&D facilities, city development, or cargo handling and sorting 

facilities as the demand materializes. Utilities to be provide along the proposed realigned North Hargis Road 

make this area valuable for short- and medium-term development. Zoning changes from Public to Industrial 

would be required, and it is recommended that a buffer remain between the existing residential development 

and any facilities recommended here. 

North Area 

This area is in the far northern section of Airport property, both east and west of Runway 17/35 as well as 

north and south of East 580 Road. Consisting of approximately 260 acres, the area is currently undeveloped 

and leased for hay and pasture. Like the southeast area, it is recommended that the hay and pasture leases 

continue until such time as light industrial, R&D facilities, or cargo handling and sorting facilities demand is 

realized. Adequate utilities are presently lacking, so improvements are anticipated for future development. 

Zoning changes from Public to Industrial would also be required. 

West Area 

The area in the western part of Airport property, west of the proposed large-scale aeronautical development, 

is recommended for reservation of non-aeronautical development. Consisting of approximately 100 acres, this 

area is currently undeveloped and leased for hay and pasture. Like the other areas, it is recommended that 

the hay and pasture leases continue until such time as light industrial, R&D facilities, or cargo handling and 

sorting facilities demand is realized. Also like the other areas, adequate utilities are presently lacking and 

improvements are anticipated for future development. Zoning changes from Public to Industrial would similarly 

be required. 

Figure D-23 presents the large scale aeronautical and non-aeronautical development areas within SWO 

property. 
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SUMMARY 

The main goals for this chapter are to identify airport improvements that accommodate existing and future 

demand safely and efficiently, and to develop SWO in a financially feasible and environmentally sustainable 

manner as demand is realized. The alternative evaluation and selection are based on input and comments 

provided by airport users and key airport and community stakeholders.  

Utilizing the recommended components of SWO’s airside and landside development areas results in the 

Conceptual Development Plan presented in Figure D-24. The plan presents SWO with a comprehensive 

development scheme accommodating a wide range of aviation user groups and operational activities. As with 

any airport planning decision, the ultimate build-out of the various aviation and aviation-compatible 

development areas will be demand driven, and the depicted development far exceeds that which is projected 

during the 20-year planning period. The Conceptual Development Plan will be carried forward to the Capital 

Improvement Plan (CIP) and will be used for the preparation of the ALP set representing the ultimate long-

term airport configuration. 
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E. Financial Implementation 

INTRODUCTION 

This chapter documents the strategy to implement, fund, and finance the recommended 20-year project 

improvements (i.e., the Capital Improvement Program or CIP), finance operations, and maximize the potential 

to receive federal and state grant funds at Stillwater Regional Airport (SWO or the Airport). It also establishes 

a financially prudent plan for improvement funding on a local level. The CIP is planned for implementation 

through three phases of development including a five-year Phase I period (0 – 5 years - 2023-2027), a five-

year Phase II period (6 – 10 years - 2028-2032) and a ten-year Phase III period (11 – 20 years - 2033-2042). 

The CIP identifies improvement needs and allows budgeting and financial decision to be made with a 

comprehensive understanding of future financial implications. Although the CIP will be used for preliminary 

programming by the Federal Aviation Administration (FAA) and the Oklahoma Department of Aerospace and 

Aeronautics (ODAA), this analysis does not guarantee any financial commitment from federal, state, or local 

governments to provide funding for the CIP. 

CAPITAL IMPROVEMENT APPROACH 

The CIP identifies the overall airport development objectives, individual project costs, and anticipated funding. 

The CIP projects are based on the needs identified in Chapter C - Facility Requirements, the most recent 

approved Airport’s CIP (kept on file with the FAA), and planning and pavement maintenance projects. The 

following considerations influenced the project priority approach: 

 Ability to meet user demand 

 Ability to enhance efficiency and meet FAA design standards 

 Ability to repair and upgrade facilities reaching the end of useful life. 

Projects also considered SWO preference and ability to facilitate an orderly sequence of improvements while 

taking into consideration economic and environmental factors. Projects are sequenced according to strategic 

vision, forecast demand triggers, and funding considerations. The first phase projects are sequences in year-

by-year format, the second and third phase projects are identified in priority order without year distinction. 

This allows flexibility for changes or adjustments to the timing and priority of projects based on SWO needs as 

it progresses through the planning periods. 

COST ESTIMATES AND PROECT PHASING 

Cost Estimates 

Cost estimates, based on current construction unit costs, have been prepared so SWO and the FAA can 

allocate financial resources for the improvement projects that have been identified as potentially being 

needed during the 20- year planning period. Professional engineers and architects develop cost estimates for 
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each project based on 2022 dollars. Contingencies are included to account for unknown factors at the 

planning level of design. The contingency amount varies by project but is generally set between 5 and 15 

percent depending on the complexity and overall project cost. Costs for planning, environmental review, 

design, and construction management are included as appropriate. The cost estimates are intended to be 

used for planning purposes only and should not be construed as construction cost estimates, which can only 

be compiled following the preparation of detailed engineering design documents. 

Project Phasing 

Project phasing prioritizes projects through a priority ranking system based on development needs. The 

FAA’s priorities in administering the CIP gives highest priority to projects that currently do not meet FAA 

design standards to maintain safety, security, and efficiency. Projects with higher priority are considered to 

have more urgency and are placed in the beginning phase. Those projects with lower priorities are placed in 

later phases. Several projects can and will be phased over multiple years. This approach helps distribute 

capital costs more evenly and allows SWO to implement improvements as demand materializes. Project 

phasing supports accelerating or delaying project implementation in response to economic conditions and 

changing airport user needs. 

Future demand for airport facilities is difficult to predict accurately, especially during the latter phases of the 

20-year planning period. Therefore, emphasis is placed on the initial portion of the planning period. In this 

phase, projections are more definable, and the magnitude of program accomplishment is more pronounced. 

Phase I Projects 

Table E-1 provides the sequencing and costs for each project placed in the first phase (i.e., 1-5 years). Phase 

I major improvement projects are centered around the development of the new passenger terminal, which 

includes relocation of Group Hangar 1, the relocation of Airport Drive, and constructing vehicular parking 

facilities. The first phase construction of a new Airport Traffic Control Tower (ATCT) is included in this phase. 

Other projects identified include hangar construction, equipment purchases, and pavement maintenance. 
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Table E-1:  Phase I (1-5 Years) Development Plan Project Costs 

Project 
Number Project Description Total Cost1 
Year 1 (2023) 
A.1 Prepare Re-evaluation of Terminal Building Environmental Assessment (EA) $78,225 
A.2 Design Terminal Building, Parking, and Utility Relocation $1,874,438 
A.3 Prepare Airport Traffic Control Tower (ATCT) Siting Study $100,000 
A.4 Prepare ATCT EA $200,000 
A.5 Replace Two Primary Mower Apparatus $30,000 
2022 SRE Equipment – FY 22 Grant Carryover $280,829 

Year 1 Totals $2,563,492 
Year 2 (2024) 
A.6 Construct New Group Hangar $2,500,000 

A.7 
Design and Construct Terminal Building (Phase One), Including Demolition of Group 
Hangar #1 

$19,000,000 

A.8 Design and Construct Terminal Area Roadways and Parking Lots (Phase One) $907,000 
A.9 Crack Seal, and Re-Mark Taxiway A $60,000 
A.10 Crack Seal, Seal Coat, and Re-Mark Runway 4/22 and Taxiway F $200,000 

Year 2 Totals $22,667,000 
Year 3 (2025) 
A.11 Construct Terminal Building (Phase Two) $1,500,000 
A.12 Construct Terminal Area Roadways and Parking Lots (Phase Two) $615,000 
A.13 Construct One Corporate Hangar with Pavement $2,213,000 

Year 3 Totals $4,328,000 
Year 4 (2026) 
A.14 Construct Terminal Building (Phase Three) $1,400,000 
A.15 Construct Terminal Area Roadways and Parking Lots (Phase Three) $653,500 
A.16 Replace Mower $80,000 
A.17 Remove Rubber, Crack Seal, and Re-Mark Runway 17/35 $150,000 
A.18 Construct Portions of Perimeter Road (Phase One) $107,000 

Year4 Totals $2,390,500 
Year 5 (2027) 
A.19 Construct ATCT, with Access Road, Utilities, and ASOS Back-Up (Phase One) $10,888,889 
A.20 Implement Airport Safety Management System (SMS) $90,000 
A.21 Construct One OSU Flight School Maintenance Hangar, Including Pavement $5,349,000 
A.22 Construct One 10-Unit T-hangar $1,200,000 

Year 5 Totals $17,527889 
Subtotal Phase I $49,476,881 
Notes: 1 Cost estimates based upon 2022 data, are intended for preliminary planning purpose and do not reflect a detailed 

engineering evaluation. 

Phase II Projects 

Table E-2 provides the sequencing and costs for each project contained with the second phase (i.e., 6-10 

years). Major projects within this phase include the second phase of ATCT construction, demolition of the 

existing ATCT, property acquisition for approach protection, new and improved Instrument Approach 

Procedures (IAPs), relocation of facilities to meet FAA Runway Object Free Area (ROFA) and Runway 

Obstacle Free Zone (ROFZ) design standards, and terminal building vehicle parking expansion. Other 

projects include expansion of the fuel farm and various hangar construction. 
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Table E-2:  Phase II (6-10 Years) Development Plan Project Costs 

Project 
Number Project Description Total Cost1 
Years 6-10 (2028-2032) 
B.1 Construct ATCT, with Access Road, Utilities, and ASOS Back-Up (Phase Two) $1,000,000 
B.2 Construct Aircraft Rescue and Fire Fighting (ARFF) Facility, Including EA or CATEX $1,920,000 
B.3 Demolish Existing ATCT $40,000 
B.4 Install Whole Airport Facility Back-Up Power Generator $3,000,000 

B.5 
Expand Fuel Farm: One 12,000-gallon Jet A Tank and One 6,000-gallon Unleaded 
AVGAS Tank, Including EA or CATEX 

$1,178,000 

B.6 
Purchase Property for Instrument Approach Procedures (IAP) Implementation and 
Expanded RPZs, Including EA or CATEX 

$2,000,000 

B.7 
Implement GPS IAPs to Runway 35, 4, and 22, Including Installation of MALSR to 
Runway 35 and EA or CATEX 

$7,576,000 

B.8 Relocate Glideslope Antenna and Equipment Building Near Runway 17 Outside of ROFA $731,000 
B.9 Relocate Utility Box Near Runway 4/22 Outside of ROFA and ROFZ $51,000 
B.10 Construct Snow Removal Equipment (SRE) and Airport Maintenance Facility $2,000,000 
B.11 Remodel Existing Terminal and Demolish Existing ARFF Facility $1,200,000 
B.12 Expand Terminal Parking Lots and Roadways (Phase Two) $317,000 
B.13 Construct South GA Development Access Road $611,000 
B.14 Construct Two OSU Flight Center 10-Unit T-hangars with Pavement $7,468,000 
B.15 Runway and Taxiway Pavement Maintenance $2,000,000 
B.16 Construct One Corporate Hangar with Pavement $2,213,000 
B.17 Install Two Electric Aircraft Charging Stations $416,000 
B.18 Construct Two Box Hangars $2,969,000 
B.19 Construct Portions of Perimeter Road (Phase Two) $446,000 
B.20 Construct Concrete Mow Strip/Wildlife Barrier to Entire Perimeter Fence $280,767 
B.21 Rehabilitate Airport Drainage System $500,000 
B.22 Rehabilitate PAPIs for Runways 17, 35, and 4 $1,195,425 
B.23 Acquire Airfield De-icing Vehicle $500,000 
Subtotal Phase II $39,612,192 
Notes: 1 Cost estimates based upon 2022 data, are intended for preliminary planning purpose and do not reflect a detailed 

engineering evaluation. 

Phase III Projects 

Phase III projects are difficult to predict accurately, but like all CIP projects, they must be included on the 

Airport Layout Plan (ALP) to be eligible for FAA funding. Major projects included in this phase are taxiway 

reconstruction and relocation, terminal building vehicular parking expansion, and airfield pavement 

maintenance. Other projects include various hangar construction. Table E-3 provides the sequencing and 

costs for each project contained with the third phase (i.e., 11-20 years). 
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Table E-3:  Phase III (11-20 Years) Development Plan Project Costs 

Project 
Number Project Description Total Cost1 
Years 11-20 (2033-2042) 
C.1 Reconstruct and Realign Taxiway F1, Including CATEX $800,000 

C.2 
Reconstruct and Realign Taxiway B, Including Demolition of Existing Pavement and 
CATEX 

$940,000 

C.3 Relocate Taxiway F, Including CATEX or EA $1,292,000 
C.4 Expand Terminal Parking Lots and Roadways (Phase Three) $439,000 
C.5 Runway and Taxiway Pavement Maintenance $1,076,000 
C.6 Construct One 10-Unit T-hangar with Pavement $2,400,000 
C.7 Construct Two Box Hangars $2,969,000 
C.8 Construct Two Corporate Hangars with Pavement $4,406,000 

C.9 
Construct One OSU Flight Center Maintenance Hangar and One 10-Unit T-hangar, with 
Pavement 

$7,711,000 

C.10 Construct Taxiway West of Runway 17/35, Including EA $27,822,853 
C.11 Runway and Taxiway Pavement Reconstruction $20,000,000 
C.12 Construct Portions of Perimeter Road (Phase Three) $680,000 
C.13 Update Airport Master Plan $750,000 
C.14 Purchase ARFF Vehicle $1,000,000 
Subtotal Phase III $72,285,853 

GRAND TOTAL $161,374,926 
Notes: 1 Cost estimates based upon 2022 data, are intended for preliminary planning purpose and do not reflect a detailed 

engineering evaluation. 

Figure E1 graphically illustrates the location of all projects on the airfield and Figure E2 provides an enlarge 

drawing of the terminal area projects.  
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Figure E-2:
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FINANCIAL IMPLEMENTATION ANALYSIS 

Overall Approach 

The overall objectives and approach for conducting the financial implementation analysis include presenting 

detailed results of the analysis and providing practical guidelines for matching an appropriate amount ant time 

of financial sources with the planned use of funds. The overall approach for conducting the financial 

implementation analysis included the following steps: 

 Gathering and reviewing key SWO historical financial results, capital improvement plans, operating 

budgets, regulatory requirements, City of Stillwater policies, airline agreements, and other operating 

agreements with SWO users 

 Interviewing key SWO officials to gain an understanding of the existing operating and financial 

environment, relationships with the airlines, and overall management philosophy 

 Reviewing the information resented in Chapter B - Aviation Activity Forecasts  

 Reviewing the projects list, cost estimates, and development schedules presented previously and 

projecting the overall financial requirements for the CIP 

 Determining and analyzing the sources and timing of capital funds available to meet the financial 

requirements for operating SWO and financing the CIP 

 Analyzing historical operations and maintenance expenses, developing operations and maintenance 

expense growth assumptions, reviewing assumptions with SWO management, and projecting future 

operations and maintenance expenses for the planning period 

 Analyzing historical revenue sources, developing revenue growth assumptions, reviewing assumptions 

with SWO management, and projecting future airline and non-airline revenues for the planning period 

 Completing results of the review in a Financial Analysis Summary and Implementation Plan that 

evaluates the financial reasonableness of the CIP. 

Organization, Accounting, and Budgeting 

Governmental Organization and Administration 

SWO is owned and operated by the City of Stillwater, Oklahoma (the City). The Airport Director is responsible 

for day-to-day operations, supervision of the administrative and maintenance staff, and reporting to the City.  

Accounting and Budgeting Practices 

The financial transactions of SWO are accounted for in the City’s financial statements in an Enterprise Fund. 

The financial statements are reported using the accrual basis of accounting. Under the accrual basis of 

accounting, revenues are recognized when earned and expenses are recorded when the liability is incurred or 

economic asset used.   
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The annual budget serves as the foundation for SWO’s financial planning and control. The budget is prepared 

on a modified accrual basis where revenues are recognized when measurable and available and expenses 

are recognized when incurred.  

Aviation Forecasts 

In Chapter B - Aviation Activity Forecasts aviation activity forecasts were developed to estimate potential 

future activity levels. These forecasts are then used in Chapter C - Facility Requirements to determine if 

existing Airport facilities have the capacity to meet future demand or if facility modifications are needed.  

These forecasts, which include passenger enplanements, total aircraft operations, and commercial aircraft 

operations aid in the development and prioritization of the projects included in the CIP.  The aviation activity 

forecasts are used in the projection of many capital funding sources and operating revenues described below. 

Capital Funding Sources 

Funding sources for the CIP depend on many factors, including the project eligibility, priority rating models for 

project evaluation, the ultimate type and use of facilities to be developed, SWO’s debt capacity, the availability 

of other financing sources, and the priories for scheduling project completion. For planning purposes, 

assumptions were made related to the funding source of each capital improvement. The following funding 

sources provide background and context when reviewing the financial feasibility of proposed improvements. 

In recent years, SWO has used a combination of FAA Airport Improvement Program (AIP) entitlement and 

discretionary grants, Passenger Facility Charges (PFCs), City Transfers and Capital Contributions, and cash 

reserves/net operating revenues to fund capital improvements. These funding sources, as well as additional 

sources of capital funding, will continue to be important to finance the Airport’s CIP during the twenty-year 

planning period. 

Federal 

The FAA provides funding for airport improvements through the Aviation Trust Fund (ATF), which is financed 

by aviation system user fees and taxes (e.g., airline passenger tax, aircraft parts tax, fuel tax, and aircraft 

registration fees). The AIP provides the mechanism to reinvest the ATF monies at FAA-eligible airports. The 

total amount of federal funds available through AIP is governed by congressional appropriations to the AIP. 

FAA Order 5100.38D, Airport Improvement Program Handbook (AIP Handbook), describes AIP funding 

eligibility. 

The FAA’s most recent version (2024) of the National Plan of Integrated Airport Systems (NPIAS) classifies 

SWO as a non-hub commercial service primary airport. A primary airport is defined by statute as a public use 

airport receiving scheduled air carrier service with 10,000 or more annual enplaned passengers. Primary 

airports are divided into four categories based on the percentage of total U.S. passenger enplanements, with 

non-hub airports accounting for less than 0.05 percent of the total. The NPIAS identifies airports eligible for 

AIP funding and estimates the amount of AIP funds needed to fund the projects that will update airports to 
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current FAA standards and increase capacity as needed. FAA AIP funds available for commercial service 

airports are allocated through entitlement grants and discretionary grants. 

AIP Passenger Entitlement Grants 

AIP entitlement grants are allocated among airports by an enplanements-driven formula. Primary commercial 

service airports receive a minimum of one million dollars in AIP entitlement funds under the current legislation. 

Additionally, under current AIP authorization legislation, eligible projects at non-hub airports in Oklahoma are 

funded on a 90 percent AIP/10 percent local match basis.  

Based on the current program, SWO is projected to receive entitlement grants of approximately $1 million per 

year for the entire 20-year planning period based on its enplanement levels. Non-hub airports (currently, 

those with annual enplanements between 10,000 and approximately 423,000 passengers) can accumulate 

and carryover up to three years of unspent entitlement funds plus the current year, before the awards are 

revoked. At the end of 2022, SWO had $90,000 in entitlements to carryover for use in 2023. The analysis 

assumes the application of annual AIP passenger entitlement funds will be about $5 million during the Phase I 

planning period, $5 million during Phase II, and $10 million during Phase III. 

AIP Discretionary Grants 

Projects eligible for AIP funding may also receive discretionary grants if the total cost exceeds what can be 

covered by entitlement funds. The approval of discretionary grant funds is established through a project 

priority ranking methodology used by the FAA to award grants, at their discretion, based upon a project’s 

importance to the National Airport System (NAS). Discretionary funds are generally provided for projects that 

have placed high in priority towards enhancing safety, security, and capacity and would be difficult to fund 

otherwise. Dollar amounts vary and can be significant compared to entitlement funds. Discretionary grants are 

not guaranteed, and the amount dedicated to any one airport is determined by its demonstrated and 

documented need compared to the needs at other airports within the NAS. 

In past years, SWO received discretionary funds to support runway, taxiway, and apron improvement 

projects. It is reasonable to assume that SWO will receive additional discretionary grants throughout the 20-

year planning period for higher priority, eligible projects such as runway and taxiway projects. Like passenger 

entitlement grants, discretionary grants usually have an FAA funding participation rate of 90 percent and a 

local match of 10 percent. The analysis assumes that $14.8 million of AIP discretionary funds will be required 

during Phase I for the new terminal building and ATCT facilities, and about $2.6 million will be required during 

the five-year Phase II period for ARFF facilities and runway and taxiway improvements. An additional $63.1 

million of AIP discretionary funds are assumed for Phase III for significant runway and taxiway improvements. 

Since the future availability of AIP discretionary grants is not certain until an actual grant is awarded, it should 

be noted that any CIP projects which have discretionary funds indicated as a funding source in the analysis 

may need to be delayed until such funds actually become available. 
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The analysis further assumes that the current AIP program will be extended through 2042 and that future 

program authorizations will provide substantially similar funding levels as it currently does and as it has 

historically provided since the program was established in 1982. 

Bipartisan Infrastructure Law Grants 

With the passage of the Infrastructure Investment and Jobs Act of 2021, known as the Bipartisan 

Infrastructure Law (BIL), was signed into law on November 15, 2021. The legislation included $25 billion in 

funding for the FAA to invest in airport terminals, airport infrastructure, and air traffic control facilities over the 

next five years. 

Included in the BIL is the Airport Infrastructure Grant (AIG) program. Like AIP Entitlements, AIG funds are 

allocated to airports based on passenger enplanements. AIG funds are non-competitive and may be used for 

projects based on PFC eligibility requirements. SWO’s 2023 AIG allocation was $1,019,003. The Financial 

Implementation Analysis assumes the allocations in 2024 – 2026 will be approximately the same amount. The 

analysis assumes these AIG funds will be used toward constructing the new terminal building. 

Also included in the BIL is the Airport Terminal Program (ATP). This program is a discretionary grant program 

providing $1 billion per year to replace aging terminals and airport-owned towers, increase terminal energy 

efficiency and accessibility, and other terminal projects. These grants will be awarded annually through a 

competitive process based on a Notice of Funding Opportunity (NOFO), and not less than $100 million per 

year may be allocated to general aviation (GA) and non-hub airports such as SWO. The analysis assumes 

the Airport will apply for and secure $6.1 million in ATP funding for the new terminal building. 

State 

The ODAA serves as the lead government agency to support, promote, and advocate for Oklahoma’s aviation 

and aerospace industries. The agency provides funding, planning, programming, and engineering expertise 

for Oklahoma’s airports and administers all state aviation grant programs through the Airport Construction 

Program (ACP). Grants are approved for projects including those that are AIP eligible. The analysis assumes 

the ODAA will support SWO with grant funds for two significant projects during Phase I – the new terminal 

building and the new ATCT in the amount of $1,000,000 for each project. 

In addition to ODAA grant funds for certain capital development projects, the ODAA administers a loan 

program in which an airport can secure a loan for up to 70 percent of construction costs of a new aircraft 

hangar. The term of the loan is for ten years. The interest rate is determined by the ODAA at the time a loan 

is issued and is anticipated to be more competitive than what is available in the traditional loan market. It is 

appropriate to allow the ODAA to recover costs associated with administering the loan. For the analysis, it 

was assumed that SWO would secure a loan of $1.75 million for a new group hangar during Phase I. The 

loan rate was assumed to be 1.8 percent and the debt service would be funded through rents from the 

tenant(s) occupying the new hangar.   
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Other Federal/State Grants 

Certain projects identified in the CIP lend themselves to be funded from other federal or state grant funding 

sources. Certain lighting and navigational aids programmed in the CIP, including a Global Positioning System 

(GPS) IAP and the associated Medium Intensity Approach Light System with Runway Alignment Indicator 

Lights (MALSR), the relocation of the Glideslope Antenna and equipment building, and the installation of 

Precision Approach Path Indicators (PAPIs) are assumed to be funded with FAA Facilities and Equipment 

(F&E) funds. Additionally, the CIP includes a project for the acquisition and installation of an airport facility 

backup power generator, for which SWO intends to pursue funding from Federal Emergency Management 

Agency (FEMA) grant opportunities.   

Passenger Facility Charges 

The Aviation Safety and Capacity Expansion Act of 1990 established the authority for commercial service 

airports to apply to the FAA for imposing and using a PFC of up to $3.00 per eligible enplaned passenger. 

With the passage of AIR-21 in June 2000, airports could apply for an increase in the PFC collection amount 

from $3.00 per eligible enplaned passenger to $4.50. The proceeds from PFCs are eligible to be used for AIP 

eligible projects and for certain additional projects that preserve or enhance capacity, safety or security, 

mitigate the effects of aircraft noise, or enhance airline competition. PFCs may also be used to pay debt 

service on bonds (including principal, interest, and issue costs) and other indebtedness incurred to carry out 

eligible projects. In addition to funding future planned projects, the legislation permits airports to collect PFCs 

to reimburse the eligible costs of projects that began on or after November 5, 1990. 

The Airport currently collects PFC revenues through an approved application at the $4.50 collection level. 

Current collections at the $4.50 collection level are approximately $94,000 per year. This open application is 

expected to be fully collected in 2026. Annual PFC collections are anticipated to grow to approximately 

$116,000 per year by the end of Phase I and $171,000 per year by the end of the 20-year planning period.  

The analysis assumes that SWO will submit new PFC applications to fund future projects included in the CIP. 

The analysis assumes that PFC collections available for use on the projects included in the CIP will be about 

$350,000 during the Phase I planning period, $848,000 during Phase II, and $1.5 million during Phase III. The 

analysis assumes that throughout the twenty-year planning period, SWO will use its PFCs to provide some or 

all the required local match on AIP grants as well as the purchase of an airfield deicing vehicle. 

The analysis assumes that SWO will submit PFC applications and amendments, as required, to ensure that 

the collection of PFC revenues continues uninterrupted beyond the authorized expiration date through the 

end of the 20-year planning period in 2042.   

Local 

City Capital Contributions 

SWO is a municipally owned facility and as such, the City may provide funding to the Airport for capital 

projects from its general fund budget, special assessments or as a temporary short-term loan from other City 
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enterprise funds. The analysis assumes the City will provide approximately $3.1 million of funds during the 

short-term period to fund a portion of the local funds required for the construction of the new terminal building 

and associated terminal area roadways and parking lots. Additional City funds are likely to be required to 

support future capital development projects, but those funds are not committed until approved by the City. 

Therefore, for the purposes of the analysis, funding deficiencies are programmed with Other Unidentified 

Funding described below. Local funds can include, but are not limited to, airport revenues from hangar 

leases, fuel surcharges, landing fees, facility charges and fees, concession revenues, airline operations, and 

non-aeronautical facility leases. SWO uses local funds to provide the ten percent match on AIP eligible 

projects and to pay for projects that are not eligible for or do not compete well for AIP funding. 

Private Third-Party Funding 

Certain on-airport development projects may be funded through private third-party funding. This is frequently 

the case for GA or private use development where a third-party will assume the capital development costs of 

a hangar, and in exchange, SWO receives rent through a ground lease. The analysis assumes private third-

party funding of approximately $53.4 million during the twenty-year planning period for hangar development 

projects including maintenance hangars, corporate hangars, box hangars, and T-hangars. If private third-party 

funding does not materialize in the time frame needed, the associated projects may have to be modified, 

delayed, or cancelled until such funding is committed.   

Cash Reserves/Airport Net Operating Revenue 

At the beginning of 2023, SWO had accumulated about $2.3 million in unrestricted cash reserves available for 

operations and capital project funding. Prior to the COVID-19 pandemic, actual operating expenses at SWO 

exceeded operating revenues and the operating deficit, along with minor capital outlay and federal grant 

matches, were generally funded by the City. COVID relief funding alleviated the need for significant City 

subsidies from 2020 through 2023. Beginning in 2024, however, revenue and expense projections included in 

the Financial Implementation Analysis indicate that SWO will again be operating at a deficit and will require 

resumed subsidies from the General Fund to cover operations. The Airport and the City are working to 

reverse this trend by generating additional revenue from existing operating revenue sources and by 

identifying new sources of operating revenue. For conservative planning purposes, the Financial 

Implementation Analysis assumes limited net operating revenue available for capital development. 

The analysis assumes that SWO’s cash reserves available are used to fund the local funding requirements for 

the new terminal building. 

Other Unidentified Funding 

The traditional airport capital funding sources described in the preceding paragraphs are insufficient in 

amount and timing to finance some capital projects planned for implementation during the planning period. As 

previously discussed, the required local matches on federal grants received by the Airport have historically 

been provided through capital contributions from the City. However, as those funds cannot be assured until 

the City has committed to providing that support, those local matches on future federal grants have been 
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programmed as other unidentified funding. Additionally, certain projects included in the CIP are not eligible for 

federal funding, or there are insufficient federal funds available in the time needed to support the projects. 

Those projects have also been programmed with other unidentified funding and include projects such as 

pavement maintenance, parking lots, access and perimeter roads, land acquisition, fencing maintenance, 

drainage rehabilitation, a portion of hangar development, and a portion of the new terminal building. 

Consequently, non-traditional funding sources will be needed to finance the cost of projects totaling about 

$3.5 million during Phase I, $8.1 million during the Phase II planning period, and $8.3 million during the Phase 

III planning period. The source of this non-traditional “other” funding has not yet been determined and 

represents a shortfall for the capital project implementation plan. This “other” funding may potentially include 

sources such as City capital contributions (discussed above), state grant funding, federal economic stimulus 

grants, economic development funding, future private third-party funding, and other possible sources that are 

not certain at this time. If other funding sources cannot be identified and obtained in the time frames needed, 

the associated projects will have to be modified, delayed, or cancelled until such funding can be identified.  

Consequently, this source of capital funding has been referenced in the Financial Implementation Analysis as 

“Other Unidentified Funding.” 

FINANCIAL ANALYSIS AND IMPLEMENTATION FOR THE CIP 

The analysis, along with the Schedules contained in Appendix Six, provides the results of evaluating the 

financial reasonableness of implementing the CIP during the planning period from 2023 through 2042. 

Estimated Project Costs and Development Schedule 

The CIP Estimated Project Costs and Development Schedule is derived from previous results of the Master 

Plan analysis.  The CIP for capital expansion and improvement projects is projected on an annual basis for 

the Phase I planning period from 2023 through 2027, in total for the Phase II planning period from 2028 

through 2032 and in total for the Phase III planning period from 2033 through 2042. For each of these 

planning periods, Schedule E-1 (provided in Appendix Six) presents the CIP including estimated costs and 

anticipated development schedule for the identified projects. 

As presented earlier in Tables E-1, E-2, and E-3, the total estimated cost of projects is $161,374,926 in 2023 

dollars. The estimated costs for the projects are adjusted by an assumed three percent rate of annual inflation 

for the remainder of the twenty-year planning period. The resulting total project costs escalated for inflation 

are $210,184,145. Table E-4 presents a summary of the project schedule and provides a comparison of 2023 

base year costs with escalated costs adjusted for inflation for each of the planning periods. 
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Table E-4:  Summary of 2023 Base Year and Total Escalated CIP Costs 

Planning Period 2023 Base Year Costs Total Escalated Costs 
Phase I (2023-2027) $49,476,881 $52,842,035 
Phase II (2028-2032) $39,612,192 $48,003,271 
Phase III (2033-2042) $72,285,853 $109,338,839 
Total Costs $161,374,926 $210,184,145 
Source: Leibowitz & Horton AMC analysis, 2024. 

Notes: Addition errors are due to rounding of calculated amounts. 

This Financial Implementation Analysis commenced in early 2023. However, due to unforeseen 

circumstances, it was not completed until early 2024. That is why the base year of the analysis is 2023, which 

includes the CIP and it associated cost estimates.   

Sources and Uses of Capital Funding 

Funding sources for the CIP depend on many factors, including AIP and PFC project eligibility, the ultimate 

type and use of facilities to be developed, management's current and desired levels of SWO's airline cost per 

enplaned passenger, the availability of other financing sources and the priorities for scheduling project 

completion. For master planning purposes, assumptions were made related to the funding source of each 

capital improvement. 

Schedule E-2 (provided in Appendix Six) lists each of the CIP projects, their estimated costs (escalated 

annually for inflation) and the assumed funding sources and amounts. During the 20-year planning period, it 

was assumed that AIP entitlement, BIL AIG, AIP discretionary, and BIL ATP grants would fund terminal 

improvements including roadways and parking, a new ATCT, ARFF facilities, Snow Removal Equipment 

(SRE) facilities, and runway and taxiway improvements. State funds are assumed for the new terminal 

building and ATCT, as well as a loan on a new group hangar. Other federal and state grants are assumed for 

improvements to navigational aids and backup power generators. PFC pay-as-you-go revenues were 

assumed to fund the local matches of AIP and AIG grants to the extent available and the acquisition of a 

deicing truck. City contributions and available airport cash reserves are assumed to find the local portions of 

the new terminal building. Private third-party funds are assumed for hangar and other GA development 

projects. Projects for which funding has not been identified, reflected as “Other Unidentified Funding” include 

pavement maintenance, parking lots, access and perimeter roads, land acquisition, fencing maintenance, 

drainage rehabilitation, a portion of hangar development, and a portion of the new terminal building. 

A summary of the sources of capital funding by type and uses of capital funding by planning period for the 

CIP is presented in Table E-5. 
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Table E-5:  Summary of Sources and Uses of Capital Funding for the CIP 

Sources of Capital Funding Phase I Phase II Phase III Totals 
AIP Entitlement/BIL AIG $9,168,052 $5,000,000 $10,000,000 $24,168,052 
AIP Discretionary/BIL ATP $20,936,184 $2,555,883 $63,077,396 $86,569,463 
ODAA Grants and Loans $3,750,000 $0 $0 $3,750,000 
Other Federal/State Grants $0 $14,241,950 $0 $14,241,950 
Passenger Facility Charges $350,000 $848,282 $1,486,075 $2,684,357 
City Contributions $3,052,715 $0 $0 $3,052,715 
Private Third-Party Funding $9,718,729 $17,261,317 $26,449,144 $53,429,190 
Other Unidentified Funding $3,547,885 $8,095,840 $8,326,224 $19,969,949 
Cash Reserves/Net Operating Revenue $2,318,469 $0 $0 $2,318,469 
Total Sources of Capital Funding $52,842,035 $48,003,271 $109,338,839 $210,184,145 
Uses of Capital Funding Phase I Phase II Phase III Totals 
Runway/Taxiway Improvements $431,709 $2,423,661 $78,550,075 $81,405,445 
Terminal Building $24,643,831 $0 $0 $24,643,831 
Terminal Roadway and Parking 
Improvements 

$2,300,761 $384,150 $664,027 $3,348,938 

Hangars and GA Infrastructure $12,293,729 $18,001,745 $26,449,144 $56,744,618 
Land Acquisition $0 $2,423,661 $0 $2,423,661 
SRE/Maintenance Facility $0 $2,423,661 $0 $2,423,661 
ARFF Facilities $0 $2,326,715 $0 $2,326,715 
Air Traffic Control Tower and Navigational 
Aids 

$12,555,541 $12,727,161 $0 $25,282,702 

Other Improvements $398,247 $4,241,408 $1,512,590 $6,152,244 
Total Uses of Capital Funding $52,842,035 $48,003,271 $109,338,839 $210,184,145 
Source: Leibowitz & Horton AMC analysis, 2024. 

Notes: Addition errors are due to rounding of calculated amounts. 

A summary of the application of the different capital funding source to specific categories of CIP projects is 

presented in Table E-6. 

 



  

  

Table E-6:  Summary Application of Funding Sources to the CIP 

Summary of 
Projects 

AIP 
Entitlement/ 

BIL AIG 

AIP 
Discretionary/ 

BIL ATP 

ODAA 
Grants 

and 
Loans 

Other 
Federal/ 

State 
Grants PFCs 

City Contri-
butions 

Private 
Third-Party 

Other 
Unidentified 

Funding 

Cash 
Reserves/ 

Net 
Revenues Total 

Runway/Taxiway 
Improvements 

$8,979,002 $63,897,360 $0 $0 $1,463,738 $0 $0 $7,065,345 $0 $81,405,445 

Terminal Building $5,754,621 $12,136,184 $1,000,000 $0 $0 $2,794,556 $0 $700,000 $2,258,469 $24,643,831 
Terminal Roadway 
and Parking 
Improvements 

$2,070,685 $0 $0 $0 $0 $230,076 $0 $1,048,177 $0 $3,348,938 

Hangars and GA 
Infrastructure 

$0 $0 $1,750,000 $0 $0 $0 $53,429,190 $1,565,429 $0 $56,744,618 

Land Acquisition $0 $0 $0 $0 $0 $0 $0 $2,423,661 $0 $2,423,661 
SRE/Maintenance 
Facility 

$1,944,377 $236,918 $0 $0 $0 $0 $0 $242,366 $0 $2,423,661 

ARFF Facilities $956,374 $1,137,669 $0 $0 $0 $0 $0 $232,671 $0 $2,326,715 
ATCT and 
Navigational Aids 

$1,998,834 $8,800,000 $1,000,000 $11,515,331 $350,000 $0 $0 $1,588,537 $30,000 $25,282,702 

Equipment $1,252,746 $361,331 $0 $2,726,619 $757,174 $28,083 $0 $996,291 $30,000 $6,152,244 

Other Improvements $1,211,413 $0 $0 $0 $113,444 $0 $0 $4,107,471 $0 $5,432,328 

Totals $24,168,052 $86,569,463 $3,750,000 $14,241,950 $2,684,357 $3,052,715 $53,429,190 $19,969,949 $2,318,469 $210,184,145 
Source: Leibowitz & Horton AMC analysis, 2024. 

Notes: Addition errors are due to rounding of calculated amounts. 
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Projected Operations and Maintenance Expenses 

Operations and maintenance expense projections for the planning periods are based on SWO's 2024 budget, 

the anticipated impacts of inflation, aviation traffic increases, facility improvements and the recent experience 

of other airports with similar levels of aviation activity. 

Operations and Maintenance Expense Projection Assumptions 

Operations and maintenance expense growth assumptions, as reflected in Schedule E-4 (provided in 

Appendix Six), were developed to project SWO’s operating expenses during the planning period. Actual 

amounts for 2020 through 2022 and budgeted amounts for 2023 and 2024 provide a comparison with 

expenses that are projected for the period 2025 through 2042.  

For all expense categories reflected on Schedule E-4, projections are based on 2024 budgeted amounts with 

an assumed three percent rate of annual inflation for the remainder of the 20-year planning period. 

Projection of Operations and Maintenance Expense and Operating Expenses Per Enplaned 

Passenger 

The projection of operations and maintenance expenses is provided in Schedule E-4 (provided in Appendix 

Six). As shown in the Schedule, total expenses are expected to grow from $1,613,285 budgeted in 2024 to 

$1,762,880 projected in 2027 reflecting an overall growth rate of three percent per year and total $8,364,160 

during the Phase I planning period. Phase II expenses are projected to total $9,640,151 reflecting a three 

percent annual growth rate for the five-year period 2028-2032, and Phase III expenses are projected to total 

$24,131,134 reflecting a three percent annual growth rate for the 10-year period 2033-2042. 

Schedule E-4 also provides a comparison of SWO’s total operating expenses per enplaned passenger versus 

non-hub airports with similar levels of aviation activity. SWO’s operating expenses per enplaned passenger 

are projected to increase from $62.42 budgeted for 2024 to an average of $62.47 during the Phase III 

planning period. Over the same period of time, the overall non-hub industry average drops slightly from 

$75.60 in 2024 to $74.05 during Phase III1. These comparisons show that SWO’s budgeted and projected 

operating expenses are lower than other non-hub airports of similar size during all three phases of the 20-

year planning period. This implies that SWO currently manages operations and controls expenses in a 

manner that is more cost efficient than other comparable non-hub airports. 

Projected Operating Revenues 

Operating revenue projections for the planning periods are based on SWO’s 2024 budget, current rates and 

charges methodology, current leasing practices, the anticipated impacts of inflation, aviation traffic increases, 

facility expansions and the recent experience of other airports with similar levels of aviation activity. 

 
1 Non-hub Airports, FAA Operating and Financial Summary Report #127 and FAA Air Carrier Activity Information System enplanement 
database. 
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Operating Revenue Projection Assumptions 

Operating revenue growth assumptions, as reflected in Schedule E-5 (provided Appendix Six), were 

developed to project SWO’s operating revenues during the planning period. Actual amounts for 2020 through 

2022 and budgeted amounts for 2023 and 2024 provide a comparison with revenues that are projected for the 

period 2025 through 2042. The analysis organizes revenues into categories for airline revenues, non-airline 

revenues and non-operating revenues.  Annual Inflation was assumed at a three percent rate of annual 

inflation for the remainder of the 20-year planning period. 

Annual revenue growth assumptions for the period 2024 through 2042 are provided in the following sections. 

Airline Revenues 

 Landing Fees – Beginning in 2025, the analysis assumes landing fees will grow based on the annual 

rate of inflation assumed above plus increases in aircraft landed weight assuming on half the annual 

growth rate of passenger enplanements forecast. 

 Terminal Rents, Stand-by ARFF Fees, and Security Fee – Beginning in 2025, the analysis assumes 

terminal rent and ARFF and security fee increases will be based on the annual rate of inflation assumed 

above. 

Non-Airline Revenues 

Concessions projections beginning in 2025 are based on SWO’s 2024 budget with growth based on 

previously described inflation assumptions plus the annual rate of forecast enplanement growth.  

Projections for revenue from non-airline landing fees, fuel flowage fees, and fuel sales are based on SWO’s 

2024 budget with growth based on the assumed annual rate of inflation plus increases in aircraft landed 

weight assuming one half the annual growth rate of the passenger enplanements forecast. 

Non-airline revenue projections for all other revenue categories beginning in 2025 are based on SWO’s 2024 

budget with growth at the annual inflation rate assumed above for all years thereafter. 

Non-Operating Revenues 

Non-operating revenues at SWO are limited and generally include interest income, and gains or losses from 

the sale of capital assets. None of these revenues are typically budgeted. Based on the historically small 

amount, none of these revenues have been projected for the remainder of the planning period.  

Projections of Operating Revenues, Airline Cost Per Enplaned Passenger, and Operating 

Revenues Per Enplaned Passenger 

The projection of operating revenues is provided in Schedule E-5 (provided in Appendix Six). As shown in 

the Schedule, airline revenues are expected to grow from $119,325 budgeted in 2024 to $132,598 projected 

for 2027 and total $601,720 during the Phase I planning period. During the five-year Phase II period, airline 

revenues are projected to total $732,659, and during the ten-year Phase III period, revenues are projected to 

total $1,884,738. The overall annual growth rate for airline revenues is 3.4 percent during the twenty-year 
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planning period. Non-airline revenues are expected to grow from $431,675 budgeted in 2024 to $478,834 

projected for 2027 and total $2,247,122 during the Phase I planning period. During Phase II, non-airline 

revenues are projected to total $2,642,916, and during Phase III, non-airline revenues are projected to total 

$6,780,148. The overall annual growth rate for non-airline revenues is 3.4 percent.  Total SWO revenues 

(including non-operating revenues) are expected to grow from $551,000 budgeted in 2024 to $611,431 

projected for 2027 and total $3,846,411 during the Phase I planning period. During Phase II, revenues are 

projected to total $3,375,575 and during Phase III, revenues are projected to total $8,664,886. The overall 

annual growth rate for total Airport revenues is 3.4 percent.  

Schedule E-5 also provides a comparison of SWO’s airline cost per enplaned passenger (CPEP) versus non-

hub airports with similar levels of aviation activity. The airline CPEP (all airline fees and rentals divided by 

enplaned passengers) is a measure that airlines use to compare their cost of operations among the airports 

they serve. SWO’s airline CPEP is projected to grow from $4.62 budgeted in 2024 to an average of $4.88 

during the Phase III planning period. Over the same period, the overall non-hub industry average drops 

slightly from $13.07 in 2024 to $12.80 during the Phase III2.   

This comparison indicates that SWO’s airline rates and charges are much lower than the industry average 

and are projected to remain below the industry average throughout the planning period. This indicates that 

SWO has room to grow airline rates and charges in the future if it is determined that there is a need or 

justification to do so. SWO should continue to monitor their rates in comparison with the non-hub industry 

average and other comparable peer airports.   

Schedule E-5 also provides a comparison of SWO’s total operating revenue per enplaned passenger versus 

the industry average for other non-hub airports. SWO’s total operating revenue per enplaned passenger is 

projected to grow from $21.32 budgeted for 2024 to an average of $22.43 during the Phase III planning 

period. Over the same period, the overall non-hub industry average drops slightly from $73.71 in 2024 to 

$72.20 during the Phase III3.   

SWO has several non-airline revenues including revenue generated from aeronautical and non-aeronautical 

land rents, building rents, and terminal related concessions. SWO and the City are actively working to 

generate additional revenues from these existing sources and by identifying new sources of revenue from the 

Airport operations. Additionally, as existing tenant leases expire, SWO should continue to review those 

agreements considering current airport operating costs, real estate fair market rental values, and current 

industry best practices.   

SWO’s overall policies for setting and negotiating airline and non-airline user fees and rental rates should 

continue to be reviewed and adjusted over time in order to establish rates that are more comparable with 

other airports having similar levels of aviation activity. 

 
2 Ibid. 
3 Ibid. 
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FINANCIAL ANALYSIS SUMMARY 

The Financial Analysis Summary and Implementation Plan presented in Schedule E-6 (in Appendix Six) 

includes a Capital Cash Flow section that presents a summary of projected capital funding (from Schedule E-

2) and scheduled capital expenditures (from Schedule E-1) with the cash flow that results from implementing 

the CIP. Schedule E-6 also includes an Operating Cash Flow section that summarizes totals for operating 

revenues (from Schedule E-5) and operating expenses (from Schedule E-4) with the addition of beginning 

cash reserve balances to provide the cash flow that results from these activities. 

In Schedule E-1, practical approaches were provided for scheduling capital expenditures to match the 

availability of capital funding. Schedule E-2 provided practical approaches for matching specific capital 

funding sources with each of the identified projects. As shown in Schedule E-6, year-end cash reserves are 

projected to remain extremely low and close to zero throughout the 20-year planning period based on the City 

practice of supporting the financial operations of SWO to the levels necessary to break even. 

Based on the assumptions underlying the Financial Implementation Analysis summarized in the Capital Cash 

Flow section of Schedule E-6, implementation of projects in the CIP that are scheduled throughout the 20-

year planning period are projected to be financially possible subject to substantial FAA discretionary support, 

identification of approximately $53.4 million in funding for projects with Other Unidentified Funding, and 

significant ongoing City financial support. If funding sources are not available in the timeframes needed for 

these projects and other alternative sources cannot be identified, then development of these projects will not 

be feasible during the period that is currently planned. 

Implementation of other capital projects during the 2023-2042 planning period that have AIP discretionary 

grants indicated as a funding source are subject to the availability of those grants which are provided at the 

sole discretion of the FAA. If the identified portion of discretionary funding is not awarded by the FAA, then 

these projects will need to be delayed until funding is available. 

Similarly, it should be noted that implementation of projects programmed for private third-party funding 

depends on favorable market demand conditions. If these favorable conditions do not occur, then the 

investment necessary for implementation of the associated projects may not be available in the time frames 

that are planned.   

Additionally, as previously discussed, SWO is currently operating at a deficit and requires a subsidy from the 

City to cover operating expenses and minor capital outlays. The Financial Implementation Analysis assumes 

that the use of SWO’s CARES Act grant funding is completely applied to capital and operating expenses by 

2023. After 2023, it is assumed that City funding transfers will resume to support SWO operating expenses. 

Finally, the Financial Implementation Analysis relies on achievement of the aviation activity and passenger 

enplanement forecast. Actual aviation traffic may temporarily vary from the projected levels of activity without 

a significant adverse impact on the capital program. If decreased traffic levels occur and persist, 

implementation of all the proposed projects may not be financially feasible. It should also be noted, however, 
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that if the forecast activity levels are not met, then many of the planned capital improvements may not be 

necessary. 

 



 

 F.1 

F. Recycling and Solid Waste Plan 

SUMMARY 

Planning for solid waste and recycling under the on-going master plan fulfills Stillwater Regional Airport 

(SWO)’s federal obligation under the Federal Aviation Administration (FAA) Modernization and 

Reauthorization Act of 2012, FAA Reauthorization Act of 2018, and associated guidance.�

SWO can reduce waste generation and increase landfill diversion by: 

 Integrating waste diversion practices into airport operations. 

 Improving purchasing practices, reducing disposable items, and reusing supplies. 

 Enhancing the existing recycling program. 

 Tracking and voluntarily reporting waste metrics and diversion progress. 

It is estimated that SWO generates approximately 29 tons of landfill-bound waste annually, as well as an 

additional ton of comingled recycling. The recommended strategies contained in this chapter have the 

potential to divert at least five tons of general materials from the landfill a year. Reducing waste generation 

and increasing landfill diversion align with SWO’s efforts to operate in an environmentally responsible 

manner. 

Figure F-1:  Potential Improvements to SWO Waste Stream 
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RECOMMENDATIONS 

The following recommendations to improve waste management at SWO include waste reduction, reuse, and 

recycling strategies. Evaluation of each recommendation considers the estimated relative cost and diversion 

potential; the suggested implementation time frame; and noted alignment with best practices or standard 

programs. Table F-1 shows the key for quick comparison of the impact of each recommendation on diversion. 

Table F-1:  Recommendation Key 

Item Icons Significance 

Relative Cost 

$ $ $ Low cost 

$ $ $ Medium cost 

$ $ $ High cost 

Estimated Diversion Potential 

   
Low diversion potential 

   
Medium diversion potential 

   
High diversion potential 

Benefits 

 

Reduced Environmental Impact(s) 
(For example, Reduced Resource Consumption,  

Emissions, and/or Pollution) 

 
Cost Savings 

 
Support Community / Build Relationships 

Alignment 

BMP Best Management Practice 

TRUE BMP and Total Resource Use and Efficiency 
(TRUE) Certification program element 
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Recommendation 1:  Integrate Waste Diversion in Airport Operations  
 

Relative Cost  Estimated Diversion  Benefits  Alignment 

$ $ $        BMP 
Description 

Waste diversion is the concept of avoiding and/or managing waste to avoid landfill disposal. Waste diversion 

strategies include practices such as reduction, reuse, donation, sustainable procurement, recycling, and 

composting. These strategies offer various levels of fiscal, environmental, and social benefits.  

Action 

It is recommended that SWO continue to integrate waste diversion concepts and practices into existing 

policies and operations, for example, in maintenance operations, purchasing practices, and tenant 

requirements. 

Justification 

Most of the municipal solid waste generated at SWO is collected for landfill disposal (see Current Waste 

Management Program). Waste diversion would reduce the volume of waste sent to the landfill as well as 

reduce the financial and social impacts of waste. 

Information Needed 

 Communication tools to reach SWO staff and tenants. 

 Waste diversion information. 

Action Plan 

 Emphasize importance of waste diversion to SWO staff and tenants. 

 Adopt additional waste diversion policy or integrate in existing guidance documents, including tenant 

lease language or contractor guidance. 

 Identify sources of waste and promote strategies to avoid, reduce, or divert these materials. 

 Continue existing practices such as double-sided printing, digital documentation, and water bottle filling 

stations. 
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Recommendation 2:  Improve Purchasing Practices, Reduce, & Reuse 
 

Relative Cost  Estimated Diversion  Benefits  Alignment 

$ $ $        BMP 

Description 

To reduce the facility’s volume of waste sent to the landfill, SWO should reduce waste generation and reuse 

materials where possible. SWO staff’s existing purchasing practices may generate waste in the form of single-

use and/or disposable items and supplies and tracking of these items could reveal opportunities for reduction 

and reuse. 

Action 

It is recommended SWO adopt a purchasing policy prioritizing durable (versus disposable) items and supplies 

that are reusable, recyclable, compostable, and/or made from recycled content. It is also recommended that 

SWO identify supplies and materials which can be avoided, reused on site, or donated to a third party. 

Justification 

Waste reduction is the most environmentally preferred waste management strategy as determined by the 

Environmental Protection Agency (EPA). Reduction and reuse simultaneously lower waste program costs by 

producing a smaller material stream. 

Information Needed 

 Purchasing records. 

 Waste stream information. 

Action Plan 

 Adjust practices that generate waste (e.g., printing/physical media, housekeeping). 

 Substitute durable alternatives for single use or disposable items in areas such as the administration 

office and staff areas. 

 Reuse items and materials where possible and encourage reuse by passengers, tenants, and 

contractors. 
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Recommendation 3:  Enhance Existing Recycling Program 
 

Relative Cost  Estimated Diversion  Benefits  Alignment 

$ $ $        TRUE 
Description 

To reduce the facility’s volume of waste sent to the landfill, SWO should continue to recycle materials that 

cannot be diverted, reduced, or reused. 

Action 

It is recommended SWO maintain its existing recycling program and supplement current practices with 

additional receptacles, signage, and an education campaign. It is also recommended SWO expand its 

recycling program to include all materials accepted by the City of Stillwater. 

Justification 

Convenient receptacles, effective signage, and educational campaigns have been shown to increase 

participation and improve compliance with a recycling program. Recycling bins should be readily visible and 

instructional recycling signage would greatly increase the effectivity of designated recycling bins. An 

awareness campaign for employees, tenants, or visitors further compounds the program’s effectiveness. 

Information Needed 

 Inventory of related signage and areas of significant waste generation. 

 Protocol for communicating program to employees, tenants, and visitors.  

 Input from janitorial staff and contractors regarding current practices and program effectivity. 

Action Plan 

 Introduce glass to recycling program. 

 Convert surplus garbage bins into recycling bins with labeling.   

 Collocate all recycling and garbage bins into pairs throughout facility. 

 Right-size and standardize bins and bin liners to match capacity needs. 

 Install color-coded, graphic instructional signage in public areas, such as Recycle Across America 

standardized recycling labels. 

 Introduce restrictive bin covers to prevent waste contamination in recycling bins.  

 Develop a promotional campaign to communicate information about recycling program to staff, tenants, 

and passengers. 

 Monitor and adjust recycling program using feedback from Stillwater Waste Management Department. 
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Recommendation 4:  Tracking and Reporting 
 

Relative Cost  Estimated Diversion  Benefits  Alignment 

$ $ $        TRUE 
Description 

Monitoring waste metrics provides feedback on the efficiency of diversion efforts. Sharing this information with 

stakeholders has been shown to increase participation in diversion practices. 

Action 

It is recommended that SWO begin to regularly estimate and track the volume of waste sent to the landfill and 

diverted through reduction, reuse, donation, recycling, or other strategies. Sharing the total costs and cost 

savings associated with these services is also recommended. Additionally, SWO should discuss these trends 

with the waste hauler and share this information with program stakeholders (SWO staff and tenants). 

Justification 

SWO does not currently track metrics associated with its waste or recycling. Trends associated with SWO’s 

waste generation, landfill, diversion, and associated costs could indicate opportunities for improvement. 

Information Needed 

 Waste generation, disposal, and cost estimates. 

 Simple tracking tool (spreadsheet). 

 Estimates for volume of waste diverted by various strategies and avoided costs. 

 Mechanism for communicating progress to stakeholders. 

Action Plan 

 Collaborate with Stillwater Waste Management Department to measure or estimate waste disposal. 

 Obtain estimate of associated costs from City of Stillwater. 

 Enter estimates into tracking tool.  

 As strategies are implemented, update tracking tool to reflect waste avoided or diverted, and their 

associated costs.  

 Evaluate data for additional opportunities to set and pursue waste diversion goals. 

 Share and celebrate progress with stakeholders.  
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WASTE PLAN GUIDING ELEMENTS 

Additional Recommendations for Consideration 

In addition to the primary recommendations stated previously, it is suggested that other items could be 

implemented at SWO, which are presented in Table F-2. 

Table F-2:  Additional Recommendations for SWO Waste Recycling Plan 

Recommendations Summary 
Objectives and Targets 
Set specific, measurable, achievable, realistic, and time-bound (SMART) goals for SWO’s waste program. 
Tenant Requirements 
Revise rules and regulations and/or minimum standards to encourage or require waste diversion among tenants, 
including recycling. 
Additional Facilities and New Development 
Consider waste diversion and management in the design and construction process of future airport projects. 
Continuous Improvement 
Maintain and improve the recycling and waste program per the Plan Do Check Act cycle. 
Source: Mead & Hunt. 
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Regulatory Background 

Figure F-2 outlines the introduction timeline and specifics of FAA’s waste planning requirement. The FAA 

provides content guidance for airport waste plans in the September 2014 memo on the topic (available on the 

FAA’s website). 

Figure F-2:  FAA Solid Waste Recycling Planning Requirement Timeline and Details

 
Source: Federal Aviation Administration. 

  

Febuary 2012

FAA Modernization and 

Reform Act (FMRA) of 

2012 Section 132(b) 

expanded the definition of 

airport planning to 

include:

"developing a plan for 

recycling and minimizing 

the generation of airport 

solid waste."

Section 133 of the FMRA 

specifies airports must 

develop an "Airport Waste 

Reduction, Reuse, and 

Recycling Plan" during 

master planning projects. 

September 2014

FAA issues a 

memorandum entitled 

"Guidance on Airport 

Recycling, Reuse, and 

Waste Reduction Plans."

This memo details the 

FAA's expectations of and 

suggestions for an 

airport's solid waste plan, 

including the five 

elements listed in the 

FMRA and two additional 

elements.

October 2018

The FAA 

Reauthorization Act of 

2018 Section 148(a)(1-2) 

amends 49 U.S.C. 

47106(a) to update 

requirements for solid 

waste plans.

July 2019

Reauthorization 

Program Guidance 

Letter (R-PGL) 19-02 

provides details about the 

changes found in the 

October 2018 regulation:

"Any airport that applies 

for a funding grant for a 

project described in the 

facility's master plan must 

1) have a waste plan in 

place or 2) develop one 

concurrently with the 

project grant."
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Figure F-3 details the elements which are required for a solid waste recycling plan per the FMRA (marked 

with an asterisk, *) or suggested for inclusion in a plan in the FAA Memo (marked with two asterisks, **). 

Figure F-4 lists the factors influencing the scope and nature of an airport’s waste program, as described in 

the FAA memo. 

Figure F-3:  Elements of Airport Solid Waste 

Management

 
Source: Federal Aviation Administration. 

 

Figure F-4:  Factors Influencing Airport Solid 

Waste Management Programs

 
Source: Federal Aviation Administration. 
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and process materials

Local infrastructure
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tenants to implement waste 

diversion practices

Interaction between reduction, 
reuse, recycling, composting, 
landfill, and other alternatives
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Airport Information 

Figure F-5 shows a summary of background information about SWO, including its location, operations, air 

carrier, layout, classification, and governance. 

Figure F-5:  SWO Background Information 

  
Sources: Stillwater Regional Airport; Google Earth; Alexrk – “USA Oklahoma location map”. 
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City of Stillwater, 

Payne County 
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Plan Scope 
Municipal Solid Waste (MSW) consists of everyday items that are used and then discarded. This plan focuses 

on the management of MSW and other materials that may be recycled or disposed of in a municipal solid 

waste landfill. There are five primary types of MSW generated at airports:  

 General MSW 

 Food waste 

 Green waste (yard waste) 

 Deplaned waste 

 Construction and demolition (C&D) waste. 

This plan does not address the management of other waste types regulated by federal, state, or local laws, 

specifically: hazardous, universal, or industrial waste; waste from international flights, or C&D waste that is 

subject to special requirements/handling. 

Facilities at SWO include buildings and areas over which SWO has a varying degree of control or influence 

over waste management practices. Some areas fall under direct control of SWO and its staff, while in other 

areas SWO has influence over but not direct control. According to FAA guidance, areas over which SWO has 

direct control or influence should be included in the Recycling, Reuse, and Waste Reduction Plan; areas 

outside SWO’s direct control or influence may be excluded. 

Table F-3 lists a breakdown of the areas SWO controls, influences, and neither controls nor influences. 

Table F-3:  Waste Management Areas at SWO 

Management Level Description 

Areas under direct control 

Public terminal areas 
 Parking and curbside 
 Ticketing / baggage claim area, restrooms, security queue, hold room 
Aircraft Rescue and Fire Fighting (ARFF) Station 
Airport Administration Areas 
 Office spaces 
 Conference rooms 
 Maintenance Facilities/SRE 

Areas under influence 

Terminal Tenants 
 TSA offices 
 Baggage screening 
 Envoy Airlines ticketing counter 
 Air Traffic Control Tower (ATCT) 
General Aviation (GA) facilities 
 Fixed Base Operator (FBO) Stillwater Flight Center 
 Private / leased hangars 
Oklahoma State University (OSU) Flight Center 

Areas not under control or influence TSA Security Checkpoint 
Source: Stillwater Regional Airport.
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Current Waste Management Program 

The waste program at SWO is maintained by airport staff, and the City of Stillwater Waste Management 

Department directly manages waste collection. City garbage trucks collect waste and recyclable materials 

from SWO’s dumpsters. Dumpsters are provided by the Waste Management Department for use by SWO. 

Recycling collection occurs only in the airport administration areas and in the Stillwater Flight Center FBO. 

Figure F-6 shows the materials collected by the Stillwater Waste Management Department in SWO’s existing 

recycling program. 

Figure F-6:  Items Currently Collected for Comingled Recycling at SWO 

  
Source: Stillwater Regional Airport. 

SWO’s janitorial staff are managed by airport administration and are responsible for custodial activities in 

buildings and areas directly managed by the Airport, such as the public terminal and administration areas. 

Janitorial staff collect waste and recyclables from bins and transfer these materials to the appropriate 

dumpsters. 

SWO’s tenants (Envoy Airlines, OSU Flight Center, GA hangars, etc.) are responsible for custodial activities 

in their areas, including transferring waste to the appropriate dumpsters. Terminal tenants are responsible for 

housekeeping in their leased areas and use SWO’s dumpsters. The OSU Flight Center, hangar tenants, and 

other aviation-related businesses at SWO are responsible for individual housekeeping and contracting for 

their own waste dumpsters and recycling services.  

Infrastructure 

Figure F-7 and Figure F-8 detail the existing waste infrastructure in place at SWO. 

Paper
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Figure F-7:  Existing Receptacles Collected by Waste Hauler 

 

Figure F-8:  Existing Terminal Building Infrastructure 
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Waste Audit 

An evaluation of SWO’s information and records, as well as aviation industry waste and recycling trends, 

supported efforts to identify the source, composition, and quantity of waste generated at SWO, including 

areas under SWO’s direct control or influence. This information then served as a foundation to identify 

opportunities to improve and monitor program effectiveness. 

Purchases 

SWO staff do not currently track the quantity and type of disposable items and supplies purchased for the 

facility. This information could provide insight on some of the materials coming into airport facilities that will go 

back out as waste (other materials are brought on-site by visitors, employees, and vendors). Identifying and 

tracking the type and quantity of all disposable items purchased will allow SWO to identify opportunities to 

reduce outgoing waste, including: 

 Some items that could be eliminated 

 Items that have reusable or recyclable alternatives. 

Sources and Composition 

Based on the activities taking place at SWO, a varied waste stream can be expected. Table F-4 lists each 

area included in the scope of this plan and the type(s) of waste likely generated there. A waste sort could also 

be used to identify opportunities to improve the composition of the waste stream (by item substitution and by 

improving recycling to reduce the volume of waste, among others). 

A physical waste material sort could provide more detailed information about the specific composition of 

waste at SWO. This information may include: 

 Types of items included in each general category 

 Contamination rate of the recycling stream  

(items that are not recyclable in the recycling bins) 

 Recovery rate for recycling  

(the proportion of recyclable items that are segregated properly). 

Quantity 

 

 

 

 

These volumes are based upon the capacity and frequency of collection service for each of the 

facility’s receptacles and the EPA’s volume-to-weight conversion factors for MSW. 

29 
Annual tons of MSW 

1 
Annual ton of Recycling 
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Table F-4:  SWO Waste by Area and Material 
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Terminal Building  
Public areas  x x x x  x x x x   x     x 
Airline areas x x x x x x x x x x  x x     x 
Tenant areas x x x x x x x x x x   x     x 
Airport administration 
offices 

x x x x x x x x x    x     x 

TSA security queue  x x x x  x x  x x  x      

Airport Support Buildings 
Maintenance building x x x x x x x x x x   x x    x 
Airport maintenance 
facilities 

  x x x x    x   x  x x x x 

GA facilities x  x x x x x       x     
Other Airport Buildings 

GA and commercial 
hangars 

   x x x x x  x   x      

Cargo tenant facilities x   x x x x x     x x     
Source: Stillwater Regional Airport. 

Review of Recycling Feasibility 

There are several factors that influence the feasibility of recycling and other waste diversion strategies at an 

airport. The project team assessed these factors for influence at SWO. 

Guidelines and Policies 

To evaluate SWO’s existing diversion plan in the context of local, state, and national requirements, the project 

team reviewed federal, Oklahoma state, and local-level waste and recycling regulations, policies, and factors. 

Federal 

As described in Regulatory Background, the FAA’s definition of airport planning includes planning for 

recycling and waste minimization. The EPA is responsible for developing a solid waste management program 

under the Resource Conservation and Recovery Act (RCRA) and related policies and guidance. RCRA 

provides the framework for management of hazardous and non-hazardous waste. All generators of hazardous 

waste, including airports, are required to comply with RCRA and all other federal waste laws and regulations. 

Figure F-9 shows a hierarchy of waste management strategies developed by the EPA. This hierarchy on the 

left ranks these strategies from most- to least-environmentally preferred and places emphasis on reducing, 

reusing, and recycling. In addition to the general waste management hierarchy, the EPA has also developed 

a preference ranking of management strategies for food waste, as shown in the figure at the right. 



Chapter F. Recycling and Solid Waste Plan  

 F.16 

Figure F-9:  Waste Management and Food Recovery Hierarchies 

 
Source: Environmental Protection Agency. 

State 

The Oklahoma Department of Environmental Quality (DEQ) oversees the state’s waste management 

program. Oklahoma statute 252:515 states, “solid waste collection and transportation services shall be 

provided by all incorporated generators of solid waste located within the corporate city or town limits.” While 

municipalities are not required to recycle under the statute, governmental entities may seek reimbursement 

for recycling programs under the Oklahoma Recycling Initiative. 

Local 

Payne County does not currently have a county-wide waste management program. All waste and recycling in 

the City of Stillwater is managed by the Stillwater Waste Management Department, which offers residential 

and commercial trash and recycling services for all city residents. The Oklahoma DEQ oversees the City’s 

waste program, and accepts all recyclable materials listed in Table F-5. 

Table F-5:  Accepted Recyclable Items in the City of Stillwater 

Disposal Area Accepted Recyclable Items 
Curbside  All paper  Aluminum/tin cans  Cardboard  Plastics 1,2, & 5  Glass 

Drop-Off 
 All paper 
 Plant material 
 Textiles/clothing 

 Aluminum/tin cans 
 Antifreeze 
 Car batteries 

 Cardboard 
 Appliances 
 Scrap metal 

 Plastics 1,2, & 5 
 Tires 
 Motor oil 

 Glass 
 Rechargeable 

batteries 
Source: Oklahoma Department of Environmental Quality. 
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Drivers and Constraints 

Many factors affect recycling feasibility at SWO. Such factors include both opportunities for growth, such as 

local commitments, and challenges to the implementation of a recycling plan, such as the availability of 

region-wide recycling infrastructure. 

Airport Policy, Commitment, and Support 

The willingness of SWO staff, contractors, and tenants to support the existing recycling plan are critical to the 

program’s success. Without committing resources such as funding, labor and time, space, and access to 

secure areas, a waste management program could struggle. 

SWO’s staff remain committed to the existing recycling program and wish to oversee its expansion into 

additional areas. They assert recycling and waste reduction represent opportunities for energy and cost 

savings, as well as providing a genuine service to the community. 

Local Dedications 

Based on the resources allocated to local recycling programs, the City of Stillwater appears to generally 

support waste diversion, responsible waste management, and sustainable operations. Based on the 

availability of residential and commercial recycling, this plan assumes the residents of the communities 

surrounding SWO, and therefore its employees and visitors, have been exposed to recycling, receive on-

going messaging about its importance, and are generally supportive of recycling efforts. 

Local Markets, Logistics, and Infrastructure 

Markets for recycled materials fluctuate based on many factors and interactions. Local waste haulers typically 

accept materials that can be recycled cost-effectively in the area. Manufacturers purchasing recycled material 

need a predictable and ready for use product; therefore, recycling facilities are discriminatory about what 

materials they accept. They almost unilaterally prefer materials that are of high value, clean, and easy to 

separate. 

The drop-off location for MSW in the City of Stillwater is the Republic Services Stillwater Landfill operated by 

Republic Services. The landfill facility is located approximately five miles northeast of SWO. Recycling is 

dropped off at the Payne County Recycling Center and it located approximately 10 miles south of SWO. Both 

facilities have adequate capacity to serve SWO and the local area for the foreseeable future. 

Partnerships 

American Airlines, Envoy Airlines’ parent company, has established a sustainability program that includes 

elements of waste diversion and recycling for both passengers and internal operations. American Airlines has 

had an aluminum can recycling program since 1989, and internal operations reflect waste reduction and 

diversion through minimizing paper use and recycling electronic waste. 
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Aligning the SWO program with air carrier practices, like those of American’s, provides opportunities for 

mutually beneficial agreements. SWO can reduce its environmental impact and, by helping the air carriers 

reduce their impact, generate goodwill with the local community. 

Costs 

Airport staff strive to operate SWO to be as self-sustaining as is feasible; therefore, it is imperative that 

programs implemented and maintained at SWO, including recycling and other waste diversion strategies, are 

as cost-effective as possible. See Financial Analysis for more information. 

Review of Waste Management Contracts and Tenant Leases 

The FAA memorandum titled “Guidance on Airport Recycling, Reuse, and Waste Reduction Plans” explains 

that the purpose of reviewing waste management contracts is to “identify opportunities for improving (waste) 

program scope and efficiency, as well as identify constraints.” By reviewing contracts and tenant leases for 

language pertaining to waste management practices, the waste plan may appropriately identify opportunities 

to encourage responsible waste management for all levels of airport activity. 

The Consultant reviewed tenant leases for provisions related to waste management. The contracts detail 

general housekeeping requirements and related expectations for managing trash, but they provide no 

information about or requirement to reduce waste or recycle. The contracts do not necessarily impede 

recycling or other waste management strategies, but neither do they explicitly require conformance with or 

support of any future Airport-related waste efforts. 

Financial Analysis 

According to the FAA memo “Guidance on Airport Recycling, Reuse, and Waste Reduction Plans,” an 

analysis of the financial aspects of waste management assists airport sponsors in determining the cost versus 

benefit of all existing and proposed enhancements to an airport’s practices and should include capital costs, 

physical infrastructure, transport, and labor. 

A financial analysis of the cost for waste management at SWO was not conducted for this plan because the 

City of Stillwater serves as the waste service provider for all City facilities, including SWO. As a result, SWO 

does not receive invoices for waste collection services. It is anticipated that reducing and diverting waste 

generated at SWO would reduce costs through adjustments to the waste collection schedule and size of 

waste dumpsters required at the facility. 
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WASTE GLOSSARY 

(Sorted by chronology) 

FAA Modernization and Reform Act of 2012 (FMRA) – legislation that seeks to improve aviation safety and 

capacity of the national airspace system and provide a stable funding system. 

FAA Reauthorization Act of 2018 – reauthorization of FMRA 2012 to extend funding and administrative 

authority to the FAA. 

Total Resource Use and Efficiency (TRUE) – Zero waste certification program administered by the Green 

Business Certification Inc. (GBCI). 

Environmental Protection Agency (EPA) – independent agency of the US government that establishes 

policies that protect the natural environment. 

Reauthorization Program Guidance Letter (R-PGL) 19-02 – implements provisions to FAA Reauthorization 

Act of 2018 that changed project eligibility, scope, or funding under 49 U.S.C., Chapter 471. 

Municipal Solid Waste (MSW) – everyday items that are used and then discarded. There are five primary 

types of MSW generated at airports: 

 General MSW – common inorganic waste, such as product packaging, disposable utensils, plates and 

cups, bottles, and newspaper. Less common items, such as furniture and clothing, are also considered 

general MSW. 

 Food waste – either food that is not consumed or the waste generated and discarded during food 

preparation. Food waste and green waste make up a waste stream known as compostable waste. 

 Green waste (yard waste) – tree, shrub and grass clippings, leaves, weeds, small branches, seeds, 

pods, and similar debris generated by landscape maintenance activities. Food waste and green waste 

make up a waste stream known as compostable waste. 

 Deplaned waste – waste removed from passenger aircraft. These materials include bottles and cans, 

newspaper and mixed paper, plastic cups, service ware, food waste, food-soiled paper, and paper towels. 

 Construction and demolition (C&D) waste – any non-hazardous solid waste from land clearing, 

excavation, and/or the construction, demolition, renovation or repair of structures, roads, and utilities. 

C&D waste commonly includes concrete, wood, metals, drywall, carpet, plastic, pipes, land clearing 

debris, cardboard, and salvaged building components. 

Resource Conservation and Recovery Act (RCRA) – federal law of the US governing the disposal of solid 

or hazardous waste. 

Oklahoma Department of Environmental Quality (DEQ) – Oklahoma state body dedicated “to protect and 

improve public health and our environment.” 
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APPENDIX ONE. SWOT Analysis 

STRENGTHS, WEAKNESSES, OPPORTUNITIES, 
AND THREATS (SWOT) ANALYSIS 
Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis is a strategic evaluation tool frequently 
used to identify existing influences, either positive or negative, in any number of situations. The SWOT 
analysis is employed early in the planning process, and it closely examines the four primary aspects in how 
they may influence the outcome of a project: 

 Strengths – Internal characteristics that provide an advantage over others. 

 Weaknesses – Internal characteristics that create a disadvantage compared to others. 

 Opportunities – External elements that can be capitalized upon. 

 Threats – External elements risks that can be detrimental. 

These four components of the acronym can also be shown visually through the matrix shown below. 

 Helps Progress Harms Progress 
Within Airport 

Influence 
Strengths Weaknesses 

  

Outside Airport 
Influence 

Opportunities Threats 
  

Stillwater Regional Airport (SWO or the Airport) is an important city economic asset with ample available land 
providing valuable properties for aviation development, therefore this method was used to aid in the 
development of goals, objectives, and visions for the Airport.  

The following SWOT factors were identified by the Committee during the initial kick-off meeting and will be 
addressed throughout the Study: 

Strengths 
 Centrally located in the US 

 Oklahoma State University (OSU) Flight Center 

 Regularly scheduled commercial service operations 

 Good pavement condition 

 Contract Air Traffic Control Tower (ATCT) 

 Community support 

 1,000 acres directly owned by the Airport, not including OSU or other surrounding properties 

 Runway length can accommodate all types of aircraft operations 
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 Annual fuel sales exceeding half a million dollars 

 Many services offered on the airfield 

 Strong GA community 

 Few to no noise complaints 

 Research and Development (R&D) opportunities for Unmanned Aerial Systems (UAS) 

Weaknesses 
 No dedicated funding source for development activity 

 Older and outdated facilities 

 Lack of automation in the tower 

 No facilities to house R&D airfield facilities 

 No utilities supporting development of property on SWO’s western side 

 SWO not financially self-sufficient 

 No specialty services incentivizing users to base their aircraft at SWO 

 High turnover rate for ATCT personnel and TSA agents 

 Difficult rightsizing commercial service aircraft to best fit the area 

Opportunities 
 Room for expansion of crosswind RWY (4/22) 

 Room and demand for aircraft hangar construction 

 OSU Flight School program growth 

 University research group with UAS 

 State and Department of Commerce pushing aerospace development 

 Expansion of commercial service market 

 Diversifying aircraft fuels and electronic aircraft 

Threats 
 COVID and its variants 

 Uncertainty of commercial service market 

 Declining funding for education 

 Low-cost carriers at Oklahoma City and Tulsa 

 No clear package drop-off locations result in unattended packages in the terminal building 

 Pending economical concerns 

 Change in airline business models 

 Laws impacting funding and subsidies for airports 
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APPENDIX TWO. Passenger Demand Analysis 
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INTRODUCTION & METHODOLOGIES 
 

INTRODUCTION 

Achieving air service success requires thoroughly 
understanding the market and the needs of local 
stakeholders, airlines, and trends impacting the aviation 
industry. Air service development efforts are most 
effective when they follow a plan consistent with 
industry trends, the air service needs of the community 
and specific strategies of target airlines for additional air 
service. Stillwater Regional Airport (SWO) is subject to 
several trends that impact air service efforts, including: 

• The years prior to the Coronavirus Disease 2019 (COVID-19) pandemic included major airline consolidation, 
fleet renewal with larger aircraft and rapid growth by ultra-low-cost carriers.  

• The pandemic had an unprecedented worldwide impact on the airline industry. Airlines significantly reduced 
capacity as passenger demand dropped 90 percent in April 2020. 

• Demand has slowly increased, but, in June 2021, capacity from the U.S. to Europe and Asia was still down more 
than 70 percent, and U.S. domestic capacity was down 14 percent. Even with the capacity reductions, March 
2021 airline load factors were 21 points lower than the prior year. 

• Prior to the pandemic, the industry was enjoying record profits due to lower fuel prices and less competition. Due 
to the pandemic, airlines have required financial aid and subsidies, but most have restructured debt and reduced 
costs to reduce cash burn and position for a return to profitability as demand returns. 

• At the end of 2020, one-fourth of the U.S. passenger airline fleet was inactive, but airlines are seeing stronger 
demand in 2021 as the rate of vaccinations accelerate and the economy improves. 

• Incentives for new service continue to be important to airline decision-making. 
• Low-cost carriers and ultra-low-cost carriers, as a group, are growing faster than the majors as domestic leisure 

demand returns faster than business traffic during the pandemic. 
 
With these trends in mind, the responsibility is on airports to monitor their market and be proactive with their air service 
development efforts, especially when performance issues are noted. When service improvements or new service is 
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sought, it is important that airports and communities know and understand their market, and the 
Passenger Demand Analysis is a critical tool in helping communities do so.  
 
The ultimate impact on the airline industry from the pandemic is yet to be determined. There will 
be a long recovery period before the U.S. demand for air travel returns to normal conditions. This 
study reviews historical trends and demand as it existed through the first quarter of 2020. 
Assumptions about the pandemic-affected air travel environment have not been incorporated 
because there is not currently a clear view to where this evolving situation will lead. However, as 
with every other challenge to industry demand, the industry will rebound and air travel will 
continue to be a vital and growing element for economic development throughout the U.S. While 
the evolving environment will create temporary setbacks, the observations and recommendations 
of this study are still valid and important for long-term air service development. 

 

OBJECTIVES 

The objective of the Passenger Demand Analysis is to develop information on the travel patterns of airline passengers 
who reside in the SWO catchment area. The report provides an understanding of the SWO situation and formulates 
strategies for improvement. This analysis includes an estimate of total airline passengers in the catchment area and 
related destinations as well as an assessment of the air service situation at SWO. 
 

METHODOLOGY 

The Passenger Demand Analysis combines Airline Reporting Corporation (ARC) ticketed data and U.S. Department of 
Transportation (DOT) airline data to provide a comprehensive overview of the air travel market. For the purposes of this 
study, ARC data includes tickets purchased through travel agencies in the SWO catchment area (Exhibit 3.1, page 5) as 
well as tickets purchased via online travel agencies by passengers in the SWO catchment area. It does not capture tickets 
issued directly by airline web sites (e.g., www.aa.com, www.united.com) or directly through airline reservation offices. The 
data used include tickets for the zip codes in the catchment area, NOT all tickets. As a result, ARC data represents a 
sample to measure the air travel habits of catchment area air travelers. Data for travel agencies located within the 
catchment area is reported by the zip code of the travel agency. Online travel agency data (e.g. Expedia, Orbitz, and 
Travelocity) is reported by the customer zip code used to purchase the ticket. Although limitations exist, ARC data 
accurately portrays the airline ticket purchasing habits of a large cross-section of catchment area travelers. A total of 
7,272 ARC tickets for the year ended March 31, 2020, were used in this analysis. Adjustments were made for Allegiant 
Air, Frontier Airlines and Southwest Airlines since they have limited ARC representation.
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EXECUTIVE SUMMARY 
 

DATA SOURCE/ 
CATCHMENT AREA 
The Passenger Demand Analysis includes 
7,272 ARC tickets from the SWO catchment 
area for the year ended March 31, 2020. The 
catchment area has an estimated population of 
250,782 in 2020 and 60 zip codes. In addition to 
ARC data, Diio Mi origin and destination data 
and schedule data is used throughout 
the report.  
 

DEPARTURES AND  
AVAILABLE SEATS 
For the year ended March 31, 2020, SWO had 
service by one airline, American Airlines, to one 
hub/destination, Dallas-Fort Worth International 
Airport (DFW). SWO had 875 scheduled 
departures and 39,550 seats for the year ended 
March 31, 2020, with the peak month for seats 
in May. 
 

AIRPORT USE 
Fifteen percent of catchment area travelers 
used SWO, while 54 percent diverted to 
Oklahoma City’s Will Rogers World Airport 
(OKC), 19 percent to Tulsa International Airport 
(TUL), 6 percent to DFW and 6 percent to 
Wichita Dwight D. Eisenhower National 
Airport (ICT).  

In a comparison of domestic versus 
international itineraries, 15 percent of domestic 
travelers and 14 percent of international 
travelers used SWO. OKC served 55 percent of 
domestic and 47 percent of international 
travelers, while TUL served 19 percent of 
domestic and 14 percent of international 
travelers. DFW served 5 percent of domestic 
and 21 percent of international catchment area 
travelers. ICT served 6 percent of domestic and 
4 percent of international travelers. Compared 
to the study completed for the year ended 
December 31, 2018, SWO’s retention improved 

1 percent overall, as the domestic retention 
increased slightly and the international retention 
decreased slightly. 
 

TRUE MARKET 
SWO’s total air service market, called the true 

market, is estimated at 351,291 annual origin 
and destination passengers. Domestic travelers 
accounted for 318,455 of the total true market 
(91 percent). International travelers made up 
the remaining 32,836 passengers (9 percent). 
Compared to the study completed for the year 
ended December 31, 2018, the total true market 
increased 3 percent, with the domestic true 
market increasing 2 percent and the 
international true market increasing 12 percent.  
 

DESTINATIONS 
Forty-eight percent of travelers were destined to 
or from one of the top 25 markets. Denver was 
the number one destination with 4 percent of 
passengers. SWO retained only 5 percent of 
passengers to/from Denver. The next largest 
markets were Orlando-International, Atlanta, 
New York-LaGuardia and Seattle, with retention 
of 15, 10, 15 and 9 percent, respectively. Four 
of the top 25 markets had retention rates 
greater than 20 percent. Two markets had 
retention rates lower than 10 percent. 
  

REGIONAL DISTRIBUTION 
Twenty-five percent of travelers were destined 
to the Southeast region, followed by 14 percent 
to the West region. Travel to the Southwest 
region was the third highest. SWO’s highest 
retention occurred in the Southwest region at 25 
percent and the West region at 17 percent. The 
lowest retention occurred to the Northwest 
region (9 percent) and Alaska (5 percent). Of 
the international travelers, the top three 
international regions were Mexico and Central 
America, Europe, and Asia with the highest 
SWO retention to Asia (20 percent) and the 
lowest retention to Mexico and Central America, 
South America, and the Caribbean, each with 
retention of 11 percent. 
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AIRLINES USED 
As the only service provider at SWO, American 
had the largest share of flown passengers 
based on U.S. DOT data at SWO. Airline share 
of diverting passengers were estimated using 
an approximation of carrier share with ARC 
data. An adjustment was made for Allegiant Air, 
Frontier Airlines and Southwest Airlines. Carrier 
shares of diverting SWO catchment area 
passengers were American with 37 percent, 
United Airlines with 24 percent, Southwest with 
17 percent and Delta Air Lines with 16 percent. 
Alaska Airlines, Frontier Airlines and Allegiant 
each had a share of 2 percent or less while 
other various airlines served 2 percent.  
 

PASSENGER ACTIVITY  
Beginning with the initiation of service in the 
year ended March 31, 2017, SWO’s 

passengers have increased each year since the 
first year, increasing 4.8 percent from 2019 to 
2020. OKC and TUL had declining passengers 
while DFW and ICT passengers increased by 
less than 1 percent over the same period. 
 

DOMESTIC AIRFARES 
SWO’s overall average domestic fare for the 

year ended March 31, 2020, was $209, $25 
higher than OKC, $23 higher than TUL, $15 
higher than ICT and $19 higher than DFW. 
In individual markets, SWO had a higher fare 
than the highest fare at all of the competing 
airports in 14 of the top 25 markets. The highest 
fare difference compared to the highest fare at 

competing airports (greater than $50) was in the 
Denver, Phoenix-Sky Harbor and 
Portland markets. 
 

AVERAGE FARE TREND 
Overall from the year ended March 31, 2017 to 
2020, average domestic fares increased at a 
CAGR of 3.3 percent at SWO, below the 
increase for DFW of 4.4 percent and above the 
increase for ICT of 0.7 percent. OKC’s and 

TUL’s fares decreased at CAGRs of 1.7 and 1.2 

percent, respectively. In the latest year-ended 
period, SWO’s fare differential compared to 

each of the competing airports decreased. The 
fare differential decreased by $5 compared to 
OKC, $6 compared to TUL, $3 compared to ICT 
and $8 compared to DFW. 
 

NONSTOP SERVICE 
For the year ended March 31, 2020, SWO had 
nonstop service to one of the top 25 catchment 
area destinations with an average of 17 weekly 
departures and one destination overall, DFW. 
OKC had service to 18 of the top 25 markets 
with an average of 412 weekly roundtrips, while 
TUL had service to 12 of the top 25 destinations 
with 295 weekly frequencies. DFW had service 
to 24 of the top 25 destinations and 259 total 
destinations. ICT had service to nine top 25 
destinations with 215 weekly frequencies 
on average. 
 

AIR SERVICE OPPORTUNITIES 
SWO is one of the few communities in the U.S. 
that had no commercial service since 
deregulation and was able to successfully 
recruit traditional, legacy service. SWO needs 
to continue to concentrate on improving 
passenger levels on its flights, with load factors 
approximating 71 percent for the 12-months 
ended March 31, 2020. While this is above 
many peer markets at DFW, it is substantially 
below the industry and American averages. The 
revenue per available seat mile (RASM) for 
SWO also tends to be below many of its peer 
markets due to lower average fares. SWO 
should work with American to achieve average 
fares that are a consistent $30 to $40 one-way 
premium over what the fares for American are 
at OKC and TUL.  

 
As SWO continues to recover post-pandemic, 
additional flights or capacity through use of 
larger aircraft are potential opportunities. In the 
near term, it is unlikely that SWO will be able to 
add service to a new hub either on American or 
a different airline until SWO is able to 
consistently have a RASM that is on par or 
above peer markets. Once RASM improves, 
new service to a new hub such as Chicago 
O’Hare International Airport on American or 
new service on United Airlines to Denver 
is possible. 
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AIRPORT USE 
 

To understand airport use, it is important to understand the relative size of the catchment area, current air service and 
passenger activity. SWO’s use was determined using year ended March 31, 2020, ARC data for the zip codes from the 
catchment area. 
 

AIRPORT CATCHMENT 
AREA 

An airport catchment area, or 
service area, is a geographic area 
surrounding an airport where it can 
reasonably expect to draw 
passenger traffic and is 
representative of the local market. 
The catchment area contains the 
population of travelers who should 
use SWO considering the drive time 
from the catchment area to 
competing airports. This population 
of travelers is SWO’s focus market 
for air service improvements and 
represents the majority of travelers 
using the local airport. Exhibit 3.1 
identifies the SWO catchment area. 
It is comprised of 60 zip codes 
within the U.S. with a population of 
approximately 250,782 in 20201. 
 

 
1 Source: U.S. Census Bureau,  Woods & Poole Economics, Inc. 

EXHIBIT 3.1 SWO CATCHMENT AREA 
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AIR SERVICE 

Table 3.1 provides SWO’s departures and seats by month for the year ended March 31, 2020. One airline, American 
Airlines, served SWO to one destination, DFW. There were 875 scheduled departures for the 12-month period with two to 
three daily departures and 39,550 annual seats, with the peak month for seats in May. 
 

TABLE 3.1 DEPARTURES AND SEATS BY AIRLINE AND DESTINATION 

DESTINATION MARKETING 
CARRIER 

CY 2019 CY 2020 
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR 

Dallas, TX (DFW) American 60 87 86 86 85 79 78 69 68 59 56 62 
Total Departures 60 87 86 86 85 79 78 69 68 59 56 62 

Total Seats 2,640 3,828 3,784 3,790 3,740 3,632 3,618 3,264 3,232 2,764 2,530 2,728 
 

PASSENGER AND POPULATION TRENDS 

Exhibit 3.22 plots passenger and population trends from 2011 to 2020. The Stillwater, Oklahoma, Micropolitan Statistical 
Area (Micro) was used for the growth trend of the SWO catchment area population. Since the initiation of commercial air 
service in the year ended March 31, 2017, passengers have grown each year, with a 4.8 percent growth rate for the year 
ended March 31, 2019, to the year ended March 31, 2020, while the population grew only 0.6 percent from calendar year 
2019 to 2020. 
 
EXHIBIT 3.2 PASSENGERS AND POPULATION TRENDS 

 

 
2 Source: Diio Mi; Woods & Poole Economics, Inc. 
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LOAD FACTOR, AVAILABLE SEATS AND PASSENGERS 

Exhibit 3.3 shows SWO’s bi-directional available seats, bi-directional onboard passengers and load factors for arrivals 
and departures by quarter from the second quarter 2017 through the first quarter 2020. The average load factor 
decreased in three of the last four quarters year-over-year with an increase in seats in each of the last four quarters. The 
lowest load factor during the 12-quarter period was in the first quarter of 2020 at 64 percent with part of March impacted 
by the pandemic. The high was in the second quarter of 2017 at 77 percent.  
 
Over the three-year period, available seats were lowest in the first quarter of 2019 at 14,564. The highest number of seats 
was in the third quarter of 2019 at 21,714. The low for onboard passengers at SWO through the three-year span was in 
the first quarter of 2020, and the high for onboard passengers was in the fourth quarter of 2019. Onboard passengers 
increased in three of the last four quarters compared to the previous year. 
 
EXHIBIT 3.3 LOAD FACTOR, AVAILABLE SEATS AND ONBOARD PASSENGERS 
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AIRPORT USE 

Exhibit 3.4 shows the airports used by SWO catchment area 
travelers. An estimated 15 percent of the catchment area’s air 

travelers used SWO for their trips; 54 percent diverted to OKC, 
19 percent to TUL, 6 percent to DFW and 6 percent to ICT. 
 
Table 3.2 shows passengers by domestic and international 
itineraries. Fifteen percent, or 49,398 domestic travelers, and 14 
percent, or 4,499 international travelers, used SWO. OKC is the 
top diversionary airport for domestic passengers, serving 55 
percent of domestic travelers, and the highest diversionary 
airport for international travelers serving 47 percent. TUL served 
the second highest share of diverting domestic passengers with 
19 percent of domestic travelers versus serving 14 percent of 
international travelers. DFW served 5 percent of domestic and 21 
percent of international travelers, while ICT served 6 percent of 
domestic and 4 percent of international travelers. Compared to 
the study completed for the year ended December 31, 2018, the 
total true market increased 3 percent, with the domestic true 
market increasing 2 percent and the international true market 
increasing 12 percent. SWO’s retention improved 1 percent 

overall, as the domestic retention increased slightly and the 
international retention decreased slightly. 
 
 
 

  

TABLE 3.2 AIRPORT USE - DOMESTIC & 
INTERNATIONAL COMPARISON 

RANK ORIGINATING 
AIRPORT 

AIRPORT USE 
PAX % 

Domestic 
1 OKC 174,351 55 
2 TUL 60,643 19 
3 SWO 49,398 15 
4 ICT 19,602 6 
5 DFW 14,461 5 

Subtotal 318,455 100 
International 

1 OKC 15,307 47 
2 DFW 7,049 21 
3 TUL 4,631 14 
4 SWO 4,499 14 
5 ICT 1,350 4 

Subtotal 32,836 100 
Domestic and International 

1 OKC 189,658 54 
2 TUL 65,274 19 
3 SWO 53,897 15 
4 DFW 21,510 6 
5 ICT 20,952 6 

Total 351,291 100 

SWO retained 15 percent of its 

catchment area passengers, 

with OKC being the largest 

diversionary airport at 

54 percent followed by TUL at 

19 percent, DFW at 6 percent 

and ICT at 6 percent.  

EXHIBIT 3.4 AIRPORT USE 
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AIRPORT USE BY COMMUNITY 

Airport retention rates by community are an important aspect to understanding the overall SWO catchment area. ARC 
tickets include local travel agency data which is reported by the agency zip code and online travel agency data which is 
reported by the passenger zip code. Table 3.3 shows how retention varies among the local communities within it.  
 
Overall, the Stillwater community generated the highest number of true market passengers, with 131,923 annual 
passengers, 38 percent of the total. The Enid community generated more than 92,000 passengers while the Ponca City 
community generated more than 35,000 annual passengers. Communities that generally do not use SWO (0 percent 
retention) included the Hennessey, Pawhuska, Crescent, Waukomis, Newkirk and Pond Creek communities. The highest 
retention (greater than 20 percent) was in the Stillwater, Perry, Glencoe and Orlando communities.  
 

TABLE 3.3 AIRPORT USE BY COMMUNITY 

COMMUNITY % AIRPORT USE TRUE MARKET 
PASSENGERS OKC TUL SWO DFW ICT 

Stillwater 43 18 31 7 1 131,923  
Enid 78 10 3 6 4 92,399  

Ponca City 40 25 8 4 22 35,166  
Perkins 63 11 17 6 2 9,737  
Cushing 43 43 5 8 2 8,992  

Perry 53 20 24 4 0 7,356  
Blackwell 30 6 10 5 49 4,817  

Hennessey 100 0 0 0 0 5,064  
Pawhuska 5 91 0 2 1 4,982  
Crescent 92 3 0 5 0 3,960  
Pawnee 14 43 7 33 3 3,693  
Tonkawa 53 12 1 9 24 3,552  
Glencoe 38 32 26 5 0 3,438  

Waukomis 92 4 0 3 2 2,711  
Newkirk 34 11 0 5 50 2,450  
Morrison 65 11 7 14 2 2,001  

Pond Creek 67 7 0 5 22 1,979  
Orlando 73 0 27 0 0 1,728  
Other 49 30 5 5 10 25,342  
Total 54 19 15 6 6 351,291  
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TRUE MARKET 
 

The true market portion of the Passenger Demand 

Analysis provides the total number of passengers in the 
catchment area; specifically, it analyzes the portion of 
passengers diverting from the SWO catchment area. 
This section investigates destinations associated with 
travel to and from the catchment area. In addition, 
destinations are grouped into geographic regions to 
further understand the regional flows of catchment area 
air travelers. 
 

TRUE MARKET ESTIMATE 

The airport catchment area (Exhibit 3.1, page 5) 
represents the geographic area from which the airport 
primarily attracts air travelers. Domestic airlines report 
origin and destination traffic statistics to the U.S. DOT on a quarterly basis. Used by itself, these traffic statistics do not 
quantify the total size of an air service market. By combining ARC tickets with passenger data contained in the U.S. DOT 
airline reports, an estimate of the total air travel market by destination was calculated. The total air travel market is also 
referred to as the “true market”. Passengers were estimated for domestic and international markets on a destination basis. 
Adjustments were made to account for Allegiant Air, Frontier Airlines and Southwest Airlines, which are under-
represented in ARC data.  
 
The ARC data used in this report includes information on initiated passengers ticketed by local or online travel agencies. 
This enables the identification of passenger retention and diversion. According to U.S. DOT airline reports for the year 
ended March 31, 2020, 66 percent of SWO origin and destination passengers initiated air travel from SWO, and the other 
34 percent began their trip from another city (e.g. New York, Dallas and Phoenix). For the purposes of this analysis, it is 
assumed that travel patterns for SWO visitors mirror catchment area passengers.  
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TOP 25 TRUE MARKET DESTINATIONS  

The top 25 destinations for SWO (shown in Table 4.1) accounted for 48 percent of the travel to/from the SWO catchment 
area. Denver was the largest market with 14,798 annual passengers (20.3 passengers daily each way [PDEW]) and 
accounted for 4 percent of all catchment area travel. Orlando-International, Atlanta, New York-LaGuardia and Seattle 
made up the remaining top five markets. SWO had nonstop service to one of the top 10 markets, DFW. 

 
TABLE 4.1 TRUE MARKET ESTIMATE - TOP 25 DESTINATIONS 

RANK DESTINATION 
SWO 

REPORTED 
PAX 

DIVERTED 
PAX 

TRUE 
MARKET PDEW 

1 Denver, CO 810 13,989 14,798 20.3 
2 Orlando, FL (MCO) 2,182 11,946 14,128 19.4 
3 Atlanta, GA 1,006 8,603 9,608 13.2 
4 New York, NY (LGA) 1,408 7,992 9,400 12.9 
5 Seattle, WA 801 8,236 9,037 12.4 
6 Chicago, IL (ORD) 1,074 7,946 9,020 12.4 
7 Dallas, TX (DFW) 4,769 3,624 8,393 11.5 
8 Los Angeles, CA 883 7,099 7,982 10.9 
9 Houston, TX (IAH) 945 6,750 7,694 10.5 

10 Tampa, FL 970 6,037 7,007 9.6 
11 Nashville, TN 1,140 5,545 6,685 9.2 
12 Washington, DC (DCA) 978 5,473 6,450 8.8 
13 New Orleans, LA 684 5,221 5,905 8.1 
14 Boston, MA 956 4,726 5,682 7.8 
15 Phoenix, AZ (PHX) 624 4,909 5,534 7.6 
16 Portland, OR 581 4,711 5,292 7.2 
17 Philadelphia, PA 657 4,214 4,871 6.7 
18 Las Vegas, NV 737 4,121 4,858 6.7 
19 Fort Lauderdale, FL 518 3,982 4,500 6.2 
20 Newark, NJ 641 3,660 4,302 5.9 
21 San Francisco, CA 933 3,192 4,125 5.7 
22 Salt Lake City, UT 510 3,237 3,747 5.1 
23 Cancun, Mexico 338 3,334 3,671 5.0 
24 San Diego, CA 1,062 2,576 3,638 5.0 
25 Minneapolis, MN 702 2,694 3,397 4.7 

Top 25 destinations 25,909 143,816 169,725 232.5 
Total domestic 49,398 269,057 318,455 436.2 

Total international 4,499 28,337 32,836 45.0 
All markets 53,897 297,394 351,291 481.2 
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TOP 25 DOMESTIC DESTINATIONS 

Table 4.2 shows the percentage of passengers by market and originating airport for the top 25 domestic destinations. 
Fifteen percent of passengers used SWO for travel to the top 25 domestic markets. Overall, the highest retention rates by 
market (greater than 20 percent) included DFW, San Francisco, San Diego and Minneapolis. The lowest retention rates 
(less than 10 percent) included Denver and Seattle.  
 

TABLE 4.2 TOP 25 DOMESTIC DESTINATIONS BY ORIGINATING AIRPORT 

RANK DESTINATION ORIGIN AIRPORT % TOTAL  
PAX OKC TUL SWO ICT DFW 

1 Denver, CO 55 30 5 6 4 14,798 
2 Orlando, FL (MCO) 54 25 15 4 1 14,128 
3 Atlanta, GA 49 19 10 16 5 9,608 
4 New York, NY (LGA) 52 20 15 4 10 9,400 
5 Seattle, WA 67 10 9 12 2 9,037 
6 Chicago, IL (ORD) 57 21 12 5 5 9,020 
7 Dallas, TX (DFW) 28 13 57 3 0 8,393 
8 Los Angeles, CA 57 23 11 2 7 7,982 
9 Houston, TX (IAH) 58 23 12 4 3 7,694 

10 Tampa, FL 57 20 14 3 6 7,007 
11 Nashville, TN 56 23 17 1 3 6,685 
12 Washington, DC (DCA) 76 5 15 2 1 6,450 
13 New Orleans, LA 72 2 12 13 2 5,905 
14 Boston, MA 47 16 17 2 18 5,682 
15 Phoenix, AZ (PHX) 62 18 11 8 1 5,534 
16 Portland, OR 55 28 11 5 1 5,292 
17 Philadelphia, PA 40 37 13 1 8 4,871 
18 Las Vegas, NV 57 20 15 3 4 4,858 
19 Fort Lauderdale, FL 55 33 12 1 1 4,500 
20 Newark, NJ 62 16 15 1 5 4,302 
21 San Francisco, CA 38 10 23 12 18 4,125 
22 Salt Lake City, UT 51 25 14 3 7 3,747 
23 San Diego, CA 47 9 29 10 5 3,671 
24 Minneapolis, MN 31 24 21 21 4 3,638 
25 Charlotte-Douglas, NC 56 22 15 7 0 3,397 

Top 25 Domestic 54 20 15 6 5 169,725 
Total Domestic 55 19 15 6 5 318,455 

 

  

Four markets had retention 

greater than 20 percent, 

including DFW, San Francisco, 

San Diego and Minneapolis, 

while two markets had retention 

of less than 10 percent, Denver 

and Seattle.  
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TOP 10 DOMESTIC DESTINATIONS BY ORIGINATING AIRPORT 

Table 4.3 shows the top 10 markets when passengers exclusively fly out of SWO as well as the top 10 markets when 
passengers fly exclusively from the alternate airports. Top markets for each of the diverting airports were mixed, largely 
dependent on the type of nonstop service available and frequency of service. Only Atlanta appeared in each of the 
diverting airports top 10 markets. 
 

TABLE 4.3 TOP 10 DOMESTIC DESTINATIONS BY ORIGINATING AIRPORT 

RANK OKC TUL SWO 
DESTINATION PAX DESTINATION PAX DESTINATION PAX 

1 Denver, CO 8,084 Denver, CO 4,420 Dallas, TX (DFW) 4,769 
2 Orlando, FL (MCO) 7,695 Orlando, FL (MCO) 3,494 Orlando, FL (MCO) 2,182 
3 Seattle, WA 6,089 Chicago, IL (ORD) 1,933 New York, NY (LGA) 1,408 
4 Chicago, IL (ORD) 5,101 New York, NY (LGA) 1,902 Nashville, TN 1,140 
5 Washington, DC (DCA) 4,928 Atlanta, GA 1,873 Chicago, IL (ORD) 1,074 
6 New York, NY (LGA) 4,853 Los Angeles, CA 1,823 San Diego, CA 1,062 
7 Atlanta, GA 4,718 Philadelphia, PA 1,799 Atlanta, GA 1,006 
8 Los Angeles, CA 4,589 Houston, TX (IAH) 1,755 Washington, DC (DCA) 978 
9 Houston, TX (IAH) 4,455 Nashville, TN 1,555 Tampa, FL 970 
10 New Orleans, LA 4,226 Fort Lauderdale, FL 1,463 Austin, TX 965 
       

RANK ICT DFW   

DESTINATION PAX DESTINATION PAX   

1 Atlanta, GA 1,542 Boston, MA 1,047   

2 Seattle, WA 1,045 New York, NY (LGA) 896   

3 Denver, CO 877 San Francisco, CA 760   

4 New Orleans, LA 746 Denver, CO 607   

5 Minneapolis, MN 702 Los Angeles, CA 556   

6 Orlando, FL (MCO) 623 Chicago, IL (ORD) 483   

7 Fresno, CA 576 Atlanta, GA 469   

8 San Francisco, CA 484 Tampa, FL 431   

9 Norfolk, VA 482 Philadelphia, PA 394   

10 Phoenix, AZ (PHX) 437 Jacksonville, FL 341   

 
 

 

Top markets for diverting 

airports were mixed, largely 

dependent on the type and 

frequency of available service. 
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TOP 15 INTERNATIONAL DESTINATIONS 

Table 4.4 shows the percentage of passengers for the top 15 international destinations by originating airport. Only the top 
15 international destinations are shown due to the smaller market sizes involved with international itineraries and limited 
available data. SWO retained 13 percent of the catchment area passengers destined for the top 15 international markets.  
 
Cancun, Mexico; London-Heathrow, United Kingdom; and Mexico City, Mexico were the top three international markets. 
San Jose del Cabo, Mexico and Vancouver, Canada made up the remainder of the top five markets. The highest retention 
(15 percent or greater) was to Shanghai, China; Beijing, China; Toronto, Canada; Amsterdam, Netherlands; and 
Mazatlan, Mexico. The lowest retention at less than 10 percent was to Cancun, Mexico; Vancouver, Canada; Dublin, 
Ireland; Lima, Peru; and Rome, Italy. 

 
TABLE 4.4 TOP 15 INTERNATIONAL DESTINATIONS BY ORIGINATING AIRPORT 

RANK DESTINATION ORIGIN AIRPORT % PASSENGERS 
OKC DFW TUL SWO ICT TOTAL PDEW 

1 Cancun, Mexico 35 39 17 9 0 3,671 5.0 
2 London, UK (LHR) 54 25 8 13 0 2,041 2.8 
3 Mexico City, Mexico 22 59 7 12 0 1,964 2.7 
4 San Jose del Cabo, Mexico 51 6 29 11 3 1,908 2.6 
5 Vancouver, Canada 46 4 23 8 19 1,166 1.6 
6 Shanghai, China 48 19 13 15 4 1,141 1.6 
7 Dublin, Ireland 69 9 9 9 4 1,007 1.4 
8 Beijing, China 48 13 0 40 0 981 1.3 
9 Toronto, Canada 39 3 12 21 24 902 1.2 

10 Amsterdam, Netherlands 48 19 13 15 4 884 1.2 
11 Ho Chi Minh City, Vietnam 79 0 0 13 8 842 1.2 
12 Calgary, Canada 39 19 19 13 10 830 1.1 
13 Lima, Peru 28 24 40 5 4 769 1.1 
14 Mazatlan, Mexico 48 19 13 15 4 567 0.8 
15 Rome-Da Vinci, Italy 64 0 27 9 0 563 0.8 

Top 15 International 45 23 15 13 4 19,238 26.4 
Total International 47 21 14 14 4 32,836 45.0 
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FEDERAL AVIATION ADMINISTRATION (FAA) GEOGRAPHIC REGIONS 

It is important to identify and quantify air travel markets, but it is also important to measure air travel by specific 
geographic regions. Generally, airlines operate route systems that serve geographic areas. Additionally, most airline hubs 
are directional and flow passenger traffic to and from geographic regions, not just destinations within the region. 
Therefore, air service analysis exercises consider the regional flow of passenger traffic as well as passenger traffic to a 
specific city. Accordingly, this section analyzes the regional distribution of air travelers from the airport catchment area. 
For this exercise, the FAA geographic breakdown of the U.S. is used (Exhibit 4.1). 
 
EXHIBIT 4.1 FAA GEOGRAPHIC REGIONS 
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Most airline hubs are directional 

and flow passenger traffic to 

and from geographic regions, 

not just destinations within 

the region. 
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REGIONAL DISTRIBUTION OF TRAVELERS 

Table 4.5 divides catchment area travel into the FAA's nine geographic regions and one catch-all international region. The 
Southeast region was the largest traveled region, with 25 percent of passengers. The West region was the second largest 
with 14 percent of passengers, followed by the Southwest, Northwest and East regions.  
 
SWO’s retention rates were highest to the Southwest region (25 percent) and West region (17 percent) while its lowest 
retention rates were to the Northwest region (9 percent) and Alaska (5 percent). 
 

TABLE 4.5 REGIONAL DISTRIBUTION OF TRAVEL BY AIRPORT 

AIRPORT REGION 
SE W SW NW E GL INTL NE C AK TOTAL 

OKC Pax 46,030 27,420 23,844 25,300 23,350 19,468 15,307 4,990 2,928 1,022 189,658 
% 24 14 13 13 12 10 8 3 2 1 100 

TUL Pax 18,926 7,034 7,091 9,578 8,711 6,425 4,631 1,179 1,002 697 65,274 
% 29 11 11 15 13 10 7 2 2 1 100 

SWO Pax 12,675 8,184 11,341 3,794 5,931 5,148 4,499 1,298 909 117 53,897 
% 24 15 21 7 11 10 8 2 2 0 100 

DFW Pax 3,749 3,039 1,366 1,392 2,087 1,388 7,049 1,063 285 93 21,510 
% 17 14 6 6 10 6 33 5 1 0 100 

ICT Pax 5,340 3,229 2,567 3,165 1,861 2,285 1,350 328 409 418 20,952 
% 25 15 12 15 9 11 6 2 2 2 100 

Total 
Pax 86,720 48,906 46,208 43,230 41,940 34,714 32,836 8,857 5,532 2,347 351,291 
% 25 14 13 12 12 10 9 3 2 1 100 

SWO Retention % 15 17 25 9 14 15 14 15 16 5 54 
 
 

  

The Southeast region was the 

largest traveled region, with 25 

percent of passengers, followed 

by the West region. 
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DISTRIBUTION OF INTERNATIONAL 
TRAVEL 

Table 4.6 shows international travelers by airport and 
region. Nine percent of catchment area travelers had 
international itineraries. Mexico and Central America was 
the most frequented international region with 33 percent, 
or 10,725 of the total 32,836 catchment area 
international travelers, followed by Europe with 26 
percent and Asia with 18 percent of the total. Canada 
was the fourth largest region with 9 percent of 
international travel. The remaining top international 
regions were, in order of greatest to least: South 
America, the Caribbean, the Middle East, Australia and 
Oceania, and Africa.  
 
SWO’s retention averaged 14 percent for international destinations. SWO’s retention was highest (20 percent or greater) 
to Asia (20 percent). SWO’s lowest retention (11 percent) was to Mexico and Central America, South America and 
the Caribbean.  
 

TABLE 4.6 REGIONAL DISTRIBUTION OF INTERNATIONAL PASSENGERS 

REGION 
ORIGINATING AIRPORT TRUE 

MARKET 
% OF 

COLUMN 
SWO 

RETENTION 
% OKC DFW TUL SWO ICT 

Mexico & Central America 4,245 3,463 1,679 1,167 171 10,725 33 11 
Europe 4,542 1,545 1,043 1,189 254 8,573 26 14 

Asia 3,151 961 493 1,181 232 6,018 18 20 
Canada 1,280 258 557 408 529 3,032 9 13 

South America 693 370 435 188 73 1,758 5 11 
Caribbean 631 153 216 127 22 1,149 4 11 

Middle East 367 143 100 115 33 758 2 15 
Australia & Oceania 311 121 85 97 28 642 2 15 

Africa 87 34 24 27 8 180 1 15 
Total passengers 15,307 7,049 4,631 4,499 1,350 32,836 100 14 

% of row 47 21 14 14 4 100 - - 

Mexico and Central America 

was the largest international 

region, with 33 percent of SWO 

catchment area international 

passengers. SWO retained 11 

percent of travelers to Mexico 

and Central America.  



5 AIRLINES

18 

AIRLINES 
 

Information in this section identifies airline use by catchment area air travelers. The information is airport and airline 
specific. The intent is to determine which airlines are used to travel to specific destinations. The airline market share at 
SWO is based on U.S. DOT airline reported data. Airline market share at diverting airports is based on ARC data and is 
an estimation of the carrier’s share of diverted passengers. 
 

AIRLINES USED AT SWO 

Table 5.13 provides the airline share for the top 25 SWO 
true markets and total share by airline at SWO. American 
Airlines carried the highest share as the only airline to 
provide nonstop service at SWO. All other carriers, 
through codeshare and interline connections, served 1 
percent of passengers. 

 
3 Source: Diio Mi; Year Ended March 31, 2020 

TABLE 5.1 AIRLINES USED AT SWO 

RANK TOP 25 DOMESTIC  
TRUE MARKETS 

AIRLINE % TOTAL 
PAX AA OTHER 

1 Dallas, TX (DFW) 100 0 4,769 
2 Orlando, FL (MCO) 100 0 2,182 
3 New York, NY (LGA) 100 0 1,408 
4 Nashville, TN 100 0 1,140 
5 Chicago, IL (ORD) 100 0 1,074 
6 San Diego, CA 100 0 1,062 
7 Atlanta, GA 100 0 1,006 
8 Washington, DC (DCA) 100 0 978 
9 Tampa, FL 100 0 970 

10 Austin, TX 100 0 965 
11 San Antonio, TX 100 0 964 
12 Boston, MA 100 0 956 
13 Houston, TX (IAH) 100 0 945 
14 San Francisco, CA 100 0 933 
15 Los Angeles, CA 100 0 883 
16 Miami, FL 100 0 812 
17 Denver, CO 100 0 810 
18 Seattle, WA 100 0 801 
19 Las Vegas, NV 100 0 737 
20 Houston, TX (HOU) 100 0 729 
21 Minneapolis, MN 100 0 702 
22 New Orleans, LA 100 0 684 
23 Sacramento, CA 100 0 683 
24 Philadelphia, PA 100 0 657 
25 Newark, NJ 100 0 641 

Total Top 25 100 0 27,491 
Total All Markets 99 1 53,897 
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AIRLINES USED AT OKC 

Table 5.2 shows the airlines used and top destinations when travelers from the catchment area used OKC. American had 
the highest estimated share of catchment area passengers at OKC, carrying 37 percent of diverting passengers. United 
Airlines had the second highest share at 24 percent, followed by Southwest Airlines, Delta Air Lines, Alaska Airlines and 
Frontier Airlines. All other carriers combined for the remaining 2 percent of passengers. 
 

TABLE 5.2 AIRLINES USED AT OKC 

RANK TOP 25 DOMESTIC 
 TRUE MARKETS 

AIRLINE % TOTAL 
OKC 
PAX AA UA WN DL AS F9 OTHER 

1 Denver, CO 14 63 12 0 0 12 0 8,084 
2 Orlando, FL (MCO) 22 19 18 24 0 18 0 7,695 
3 Seattle, WA 15 42 1 5 36 1 2 6,089 
4 Chicago, IL (ORD) 57 43 0 0 0 0 0 5,101 
5 Washington, DC (DCA) 48 1 52 0 0 0 0 4,928 
6 New York, NY (LGA) 45 16 33 6 0 0 0 4,853 
7 Atlanta, GA 6 10 0 84 0 0 0 4,718 
8 Los Angeles, CA 81 11 1 1 3 1 1 4,589 
9 Houston, TX (IAH) 5 95 0 0 0 0 0 4,455 

10 New Orleans, LA 32 17 52 0 0 0 0 4,226 
11 Tampa, FL 35 8 42 15 0 0 0 4,003 
12 Nashville, TN 26 17 50 7 0 0 0 3,731 
13 Phoenix, AZ (PHX) 95 2 1 2 0 1 0 3,411 
14 Portland, OR 29 38 2 25 5 2 0 2,927 
15 Chicago, IL (MDW) 0 0 90 10 0 0 0 2,806 
16 Las Vegas, NV 67 18 0 14 0 0 0 2,784 
17 Newark, NJ 14 59 11 16 0 0 0 2,669 
18 Boston, MA 46 3 30 21 0 0 0 2,660 
19 Fort Lauderdale, FL 23 9 46 21 0 0 0 2,465 
20 Dallas, TX (DFW) 100 0 0 0 0 0 0 2,337 
21 Sacramento, CA 42 31 1 26 0 1 0 2,193 
22 Fort Myers, FL 34 22 16 28 0 0 0 1,995 
23 Norfolk, VA 55 6 20 18 0 0 0 1,958 
24 Philadelphia, PA 84 10 1 3 0 1 0 1,955 
25 Salt Lake City, UT 12 8 2 74 0 2 0 1,900 

Total Top 25 36 25 19 14 3 3 0 94,531 
Total All Markets 37 24 18 16 2 1 2 189,658 
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AIRLINES USED AT TUL 

Table 5.3 shows the airlines used and top destinations when travelers from the catchment area used TUL. American had 
the highest share of catchment area passengers at TUL, carrying 33 percent of diverting passengers, followed by United 
with 26 percent of passengers. Southwest had the third highest share at 21 percent, while Delta had the fourth highest 
share at 16 percent. Other carriers combined for the remaining 4 percent of passengers. 
 

TABLE 5.3 AIRLINES USED AT TUL 

RANK TOP 25 DOMESTIC 
TRUE MARKETS 

AIRLINE % TOTAL 
TUL 
PAX AA UA WN DL OTHER 

1 Denver, CO 3 75 11 0 11 4,420 
2 Orlando, FL (MCO) 32 27 9 24 9 3,494 
3 Chicago, IL (ORD) 53 47 0 0 0 1,933 
4 New York, NY (LGA) 49 11 34 5 0 1,902 
5 Atlanta, GA 0 7 14 79 0 1,873 
6 Los Angeles, CA 47 4 23 0 27 1,823 
7 Philadelphia, PA 40 11 34 15 0 1,799 
8 Houston, TX (IAH) 0 100 0 0 0 1,755 
9 Nashville, TN 27 10 50 13 0 1,555 
10 Fort Lauderdale, FL 11 30 40 19 0 1,463 
11 Portland, OR 4 35 43 4 13 1,461 
12 Tampa, FL 35 27 38 0 0 1,388 
13 Pittsburgh, PA 60 21 19 0 0 1,206 
14 Dallas, TX (DFW) 100 0 0 0 0 1,049 
15 Phoenix, AZ (PHX) 31 13 50 6 0 999 
16 Las Vegas, NV 12 44 19 7 19 992 
17 Salt Lake City, UT 17 8 17 58 0 944 
18 Boston, MA 25 39 26 10 0 927 
19 Seattle, WA 16 16 34 12 23 892 
20 Richmond, VA 69 13 0 19 0 881 
21 West Palm Beach, FL 83 17 0 0 0 862 
22 Savannah, GA 26 0 0 74 0 805 
23 Minneapolis, MN 0 0 12 88 0 801 
24 Pensacola, FL 25 25 25 25 0 765 
25 Dallas, TX (DAL) 0 0 100 0 0 754 

Total Top 25 28 29 22 16 5 36,743 
Total All Markets 33 26 21 16 4 65,274 

 

American Airlines had the 

highest share of catchment area 

passengers at TUL, carrying 33 

percent of diverting passengers, 

followed by United Airlines at 

26 percent. 
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AIRLINES USED AT DFW 

Table 5.4 shows the airlines used and top destinations when travelers from the catchment area used DFW. American had 
the highest share of catchment area passengers at DFW, carrying 65 percent of diverting passengers. Delta had the 
second highest share at 9 percent, followed by Interjet, a Mexico low-cost carrier headquartered in Mexico City, with an 8 
percent share. United had the fourth highest share at 8 percent. All other carriers combined for the remaining 10 percent 
of passengers. 
 

TABLE 5.4 AIRLINES USED AT DFW 

RANK TOP 25 DOMESTIC 
TRUE MARKETS 

AIRLINE % TOTAL 
DFW 
PAX AA DL 4O UA OTHER 

1 Boston, MA 83 0 0 17 0 1,047 
2 New York, NY (LGA) 84 16 0 0 0 896 
3 San Francisco, CA 82 0 0 18 0 760 
4 Denver, CO 78 0 0 22 0 607 
5 Los Angeles, CA 18 82 0 0 0 556 
6 Chicago, IL (ORD) 78 0 0 22 0 483 
7 Atlanta, GA 43 57 0 0 0 469 
8 Tampa, FL 63 0 0 38 0 431 
9 Philadelphia, PA 100 0 0 0 0 394 
10 Jacksonville, FL 100 0 0 0 0 341 
11 Pensacola, FL 100 0 0 0 0 333 
12 Charleston, SC 100 0 0 0 0 324 
13 Austin, TX 100 0 0 0 0 322 
14 West Palm Beach, FL 100 0 0 0 0 287 
15 Lihue, HI 33 67 0 0 0 284 
16 Salt Lake City, UT 57 29 0 14 0 275 
17 Newark, NJ 100 0 0 0 0 233 
18 Miami, FL 100 0 0 0 0 224 
19 Seattle, WA 33 0 0 0 67 209 
20 Nashville, TN 100 0 0 0 0 207 
21 Houston, TX (IAH) 100 0 0 0 0 202 
22 San Diego, CA 100 0 0 0 0 193 
23 New York, NY (JFK) 100 0 0 0 0 186 
24 Las Vegas, NV 50 0 0 0 50 184 
25 Minneapolis, MN 0 100 0 0 0 140 

Total Top 25 76 13 0 8 3 9,590 
Total All Markets 65 9 8 8 10 21,510 
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AIRLINES USED AT ICT 

Table 5.5 shows the airlines used and top destinations when travelers from the catchment area used ICT. United had the 
highest share of catchment area passengers at ICT, carrying 33 percent of diverting passengers, followed closely by 
American, also with a 33 percent share of passengers. Delta had the third highest share at 27 percent, while Alaska 
carried the fourth highest share at 6 percent. Other carriers combined for the remaining 1 percent of passengers. 
 

TABLE 5.5 AIRLINES USED AT ICT 

RANK TOP 25 DOMESTIC 
TRUE MARKETS 

AIRLINE % TOTAL 
ICT 
PAX UA AA DL AS OTHER 

1 Atlanta, GA 0 4 96 0 0 1,542 
2 Seattle, WA 13 7 0 80 0 1,045 
3 Denver, CO 85 15 0 0 0 877 
4 New Orleans, LA 8 92 0 0 0 746 
5 Minneapolis, MN 0 0 100 0 0 702 
6 Orlando, FL (MCO) 14 43 43 0 0 623 
7 Fresno, CA 83 17 0 0 0 576 
8 San Francisco, CA 50 50 0 0 0 484 
9 Norfolk, VA 0 75 25 0 0 482 
10 Phoenix, AZ (PHX) 29 71 0 0 0 437 
11 Chicago, IL (ORD) 75 25 0 0 0 430 
12 Anchorage, AK 56 0 22 22 0 418 
13 San Diego, CA 73 27 0 0 0 354 
14 New York, NY (LGA) 13 0 88 0 0 341 
15 Jacksonville, FL 0 0 100 0 0 341 
16 Houston, TX (IAH) 100 0 0 0 0 337 
17 Pensacola, FL 0 33 67 0 0 285 
18 Raleigh/Durham, NC 0 100 0 0 0 284 
19 Portland, OR 75 0 0 25 0 258 
20 Bozeman, MT 100 0 0 0 0 241 
21 Dallas, TX (DFW) 0 100 0 0 0 238 
22 Charlotte-Douglas, NC 25 0 75 0 0 233 
23 Buffalo, NY 67 33 0 0 0 218 
24 Tampa, FL 0 75 25 0 0 216 
25 Ontario, CA 57 43 0 0 0 205 

Total Top 25 32 29 31 8 0 11,914 
Total All Markets 33 33 27 6 1 20,952 

  

United Airlines had the highest 

share of catchment area 

passengers at ICT, carrying 33 

percent of diverting passengers, 

followed by closely by American 

Airlines also with a 33 percent 

share of passengers. 
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DIVERTING PASSENGER AIRLINE USE 

Exhibit 5.1 shows the airlines used when travelers from the catchment area originated from any other airport besides 
SWO. Overall, American carried the highest number of diverting passengers, with 37 percent, followed by United with 24 
percent, Southwest with 17 percent, Delta with 16 percent, Alaska with 2 percent, Frontier with 1 percent and Allegiant 
with 1 percent. Other airlines accounted for 2 percent of passengers.  
 
EXHIBIT 5.1 DIVERTING PASSENGER AIRLINE USE 
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When SWO catchment area 

travelers divert to alternate 
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Air Lines. 



6 FACTORS AFFECTING AIR SERVICE DEMAND AND RETENTION

24 

FACTORS AFFECTING AIR SERVICE DEMAND 
AND RETENTION 

 

This section examines several factors that have affected and will continue to affect air service demand in the Stillwater 
area and SWO’s ability to retain passengers. The factors affecting SWO’s ability to retain passengers included in this 
section are airfares, nonstop service availability, and the quality and capacity of air service offered at SWO, OKC, TUL, 
ICT and DFW. 
 

PASSENGER ACTIVITY 
COMPARISON 

To better understand the changes 
in passenger volumes at SWO and 
the diverting airports, Exhibit 6.1 
provides a depiction of origin and 
destination passengers over the 
last 10 years by year ended March 
31 passenger totals as reported to 
the U.S. DOT. During this period: 

• Beginning with the 
initiation of service in the 
year ended March 31, 
2017, SWO’s passengers 
have increased each year 
since the first year, 
increasing 4.8 percent from 2019 to 2020. 

• Each of the alternate airports had increasing growth rates over the 10-year period, with TUL having the lowest 
CAGR at 0.6 percent and DFW having the highest CAGR at 3.4 percent. From 2019 to 2020, however, OKC and 
TUL had declining passengers while DFW and ICT passengers increased by less than 1 percent. 
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AIRFARES 

When a traveler decides which 
airport to access for travel, airfares 
play a large role. Airfares affect air 
service demand and an airport’s 

ability to retain passengers. One-
way airfares (excluding taxes and 
Passenger Facility Charges [PFC]) 
paid by travelers are used to 
measure the relative fare 
competitiveness between SWO and 
the alternate airports. Fares listed 
for the alternate airports are for all 
air travelers using the airport and 
are not reflective of the average fare 
paid only by catchment area 
travelers diverting to these airports. 

 
Table 6.14 shows one-way average 
airfares for the top 25 catchment 
area domestic destinations. Average 
airfares are a result of many factors 
including length of haul, availability 
of seats, business versus leisure fares and airline competition. SWO’s overall average domestic fare for the year ended 
March 31, 2020, was $209, $25 higher than OKC, $23 higher than TUL, $15 higher than ICT and $19 higher than DFW.  
 
In individual markets, SWO had a higher fare than the highest fare at all of the competing airports in 14 of the top 25 
markets. The highest fare difference compared to the highest fare at competing airports (greater than $50) was in the 
Denver, Phoenix-Sky Harbor and Portland markets. 

  

 
4 Source: Diio Mi; Note: Year Ended March 31, 2020; Fares do not include taxes or Passenger Facility Charges 

TABLE 6.1 U.S. DOT AVERAGE DOMESTIC ONE-WAY FARES 

RANK DESTINATION AVERAGE ONE-WAY FARE MIN 
DIFF. OKC TUL SWO ICT DFW 

1 Denver, CO $111 $116 $192 $121 $118 $71  
2 Orlando, FL (MCO) $123 $148 $147 $180 $146 ($33) 
3 Atlanta, GA $196 $200 $194 $199 $150 ($6) 
4 New York, NY (LGA) $201 $215 $232 $221 $194 $11  
5 Seattle, WA $171 $197 $227 $188 $175 $30  
6 Chicago, IL (ORD) $183 $202 $225 $220 $150 $5  
7 Dallas, TX (DFW) $175 $150 $155 $194 - ($39) 
8 Los Angeles, CA $189 $156 $209 $181 $141 $20  
9 Houston, TX (IAH) $199 $199 $181 $217 $182 ($36) 

10 Tampa, FL $162 $158 $204 $170 $160 $35  
11 Nashville, TN $142 $183 $166 $179 $189 ($23) 
12 Washington, DC (DCA) $153 $216 $242 $211 $250 ($8) 
13 New Orleans, LA $170 $178 $175 $172 $141 ($3) 
14 Boston, MA $233 $229 $256 $234 $194 $22  
15 Phoenix, AZ (PHX) $172 $184 $270 $151 $180 $87  
16 Portland, OR $199 $214 $273 $217 $206 $56  
17 Philadelphia, PA $215 $219 $221 $235 $198 ($14) 
18 Las Vegas, NV $147 $140 $185 $124 $128 $39  
19 Fort Lauderdale, FL $163 $161 $173 $188 $131 ($15) 
20 Newark, NJ $229 $241 $200 $252 $236 ($53) 
21 San Francisco, CA $214 $215 $231 $223 $200 $8  
22 Salt Lake City, UT $195 $186 $249 $214 $187 $36  
23 San Diego, CA $185 $199 $208 $201 $184 $7  
24 Minneapolis, MN $209 $203 $184 $217 $145 ($34) 
25 Charlotte-Douglas, NC $235 $237 $267 $219 $245 $22  

Average Domestic Fare $184 $186 $209 $195 $190 $15  

SWO’s overall average 

domestic fare for the year 

ended March 31, 2020, was 

$209, $25 higher than OKC, 

$23 higher than TUL, $15 

higher than ICT and $19 higher 

than DFW.  
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Exhibit 6.2 tracks the average fares at SWO and the competing airports from the year ended March 31, 2011, through the 
year ended March 31, 2020. Based on U.S. DOT airline data, average fares at SWO since initiation of service in the year 
ended March 31, 2017, ranged from $190 (2017) to $212 (2019). Over the same time period, the average fare at OKC 
ranged from $182 (2019) to $194 (2017), while the average fare at TUL ranged from $182 (2019) to $193 (2017), ICT’s 

ranged from $190 (2017) to $196 (2018) and DFW’s fares ranged from $167 (2017) to $190 (2020). Overall from 2017 to 
2020, average domestic fares increased at a CAGR of 3.3 percent at SWO, below the increase for DFW of 4.4 percent 
and above the increase for ICT of 0.7 percent. OKC’s and TUL’s fares decreased at CAGRs of 1.7 and 1.2 percent, 
respectively.  
 
In the latest year-ended period, SWO’s fare differential compared to each of the competing airports decreased. The fare 
differential decreased by $5 compared to OKC, $6 compared to TUL, $3 compared to ICT and $8 compared to DFW.  
 
EXHIBIT 6.2 10-YEAR AVERAGE DOMESTIC ONE-WAY FARE TREND  
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NONSTOP SERVICE 
AVAILABILITY 

Travelers drive to competing airports to access 
air service for many reasons, one of which is 
nonstop service availability. Table 6.25 
compares the level of air service offered at 
SWO with that offered at the competing 
airports. For the year ended March 31, 2020, 
SWO had nonstop service to one of the top 25 
catchment area destinations with an average 
of 17 weekly departures and one destination 
overall, DFW. OKC had service to 18 of the top 
25 markets with an average of 412 weekly 
roundtrips, while TUL had service to 12 of the 
top 25 destinations with 295 weekly 
frequencies. DFW had service to 24 of the top 
25 destinations and 259 total destinations. ICT 
had service to nine top 25 destinations with 
215 weekly frequencies on average.  
 

  

 
5 Source: Diio Mi; Year Ended March 31, 2020 

TABLE 6.2 NONSTOP SERVICE COMPARISON 

RANK DESTINATION AVG WEEKLY DEPARTURES 
OKC TUL SWO DFW ICT 

1 Denver, CO 60 43 0 117 32 
2 Orlando, FL (MCO) 2 1 0 87 0 
3 Atlanta, GA 38 31 0 129 20 
4 New York, NY (LGA) 0 0 0 127 0 
5 Seattle, WA 7 0 0 79 7 
6 Chicago, IL (ORD) 46 46 0 149 48 
7 Dallas, TX (DFW) 61 61 17 0 45 
8 Los Angeles, CA 15 9 0 143 0 
9 Houston, TX (IAH) 55 49 0 118 27 

10 Tampa, FL 0 0 0 53 0 
11 Nashville, TN 3 0 0 52 0 
12 Washington, DC (DCA) 14 0 0 65 0 
13 New Orleans, LA 0 0 0 56 0 
14 Boston, MA 0 0 0 59 0 
15 Phoenix, AZ (PHX) 27 10 0 91 9 
16 Portland, OR 0 0 0 34 0 
17 Philadelphia, PA 8 0 0 69 0 
18 Las Vegas, NV 16 10 0 106 9 
19 Fort Lauderdale, FL 0 0 0 61 0 
20 Newark, NJ 5 0 0 64 0 
21 San Francisco, CA 7 0 0 90 0 
22 Salt Lake City, UT 15 10 0 74 0 
23 San Diego, CA 0 0 0 63 0 
24 Minneapolis, MN 14 10 0 82 19 
25 Charlotte-Douglas, NC 19 14 0 70 0 

Total Top 25 Frequencies 412 295 17 2,037 215 
Total All Markets 503 354 17 6,725 231 

Number of Top 25 Served 18 12 1 24 9 
Total Destinations Served 29 19 1 259 14 

DFW offered the highest service 

levels to the top 25 catchment 

area destinations followed by 

OKC, TUL, ICT and SWO. 
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QUALITY OF AIR SERVICE AT 
COMPETING AIRPORTS 

The quality of air service offered by an airport is a factor 
in a traveler’s decision when selecting which airport to 
originate travel from. In general, passengers prefer 
larger over smaller aircraft and jet over turboprops.  
 
Table 6.36 provides SWO’s and the competing airports 
total departures by aircraft type for the year ended 
March 31, 2020. SWO had 875 departures and 39,550 
seats, all on regional jet aircraft. Comparatively, OKC 
offered 26,157 departures and more than 2.7 million 
seats on a mix of regional jet and narrow-body aircraft. TUL had 18,425 departures and nearly 2.0 million seats, with 49 
percent of the departures on regional jet aircraft, while ICT had 12,027 departures and nearly 1.1 million seats, 64 percent 
of which were on regional jets. DFW had the highest level of service with nearly 350,000 departures and nearly 44.3 
million seats on a wide range of aircraft types. 
 

TABLE 6.3 DEPARTURES BY AIRCRAFT TYPE BY ORIGIN 

AIRCRAFT TYPE SEAT RANGE TOTAL DEPARTURES 
OKC TUL SWO DFW ICT 

Turboprop 9-30 - - - 4,837 - 

Regional jet 
30-50 2,029 3,799 875 36,432 4,957 
51-70 3,605 634 - 15,369 441 

71-100 8,575 4,542 - 84,114 2,301 

Narrow body jet 
70-125 862 247 - 6,828 130 
126-160 9,487 8,329 - 123,130 3,600 

>160 1,599 874 - 65,273 598 

Wide body jet 
160-240 - - - 3,372 - 
241-300 - - - 7,789 - 

>300 - - - 2,571 - 
Total Departures 26,157 18,425 875 349,715 12,027 

% Turboprop Departures 0% 0% 0% 1% 0% 
% Regional Jet Departures 54% 49% 100% 39% 64% 

Total Seats 2,740,941 1,966,567 39,550 44,250,928 1,083,133 
 
 

 
6 Source: Diio Mi; Year Ended March 31, 2020 

SWO offered a total of 875 

departures and 39,550 seats. 

SWO’s departures were 

provided on regional jet aircraft; 

more than 50 percent of the 

service at OKC and ICT and 

nearly 50 percent of the service 

at TUL were provided on 

regional jets. 
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RETENTION RATE SENSITIVITY 

Considering the previous factors of airfares, nonstop service and quality of service, a retention rate sensitivity follows in 
Table 6.4. The purpose is to show how small changes in passenger retention can affect passenger volume. Passengers 
in total and for each of the top 25 markets are calculated using varying degrees of retention. An increase in retention of 10 
percentage points would create an estimated additional 35,129 annual passengers (48.1 PDEW) for SWO.  
 

TABLE 6.4 RETENTION RATE SENSITIVITY 

RANK DESTINATION REPORTED 
PAX 

RETENTION 
% 

RETENTION IMPROVEMENT 
5% 10% 15% 

1 Denver, CO 810 5 1,550 2,290 3,029 
2 Orlando, FL (MCO) 2,182 15 2,888 3,594 4,301 
3 Atlanta, GA 1,006 10 1,486 1,967 2,447 
4 New York, NY (LGA) 1,408 15 1,878 2,348 2,818 
5 Seattle, WA 801 9 1,253 1,705 2,157 
6 Chicago, IL (ORD) 1,074 12 1,525 1,976 2,427 
7 Dallas, TX (DFW) 4,769 57 5,188 5,608 6,028 
8 Los Angeles, CA 883 11 1,282 1,681 2,081 
9 Houston, TX (IAH) 945 12 1,330 1,714 2,099 

10 Tampa, FL 970 14 1,320 1,671 2,021 
11 Nashville, TN 1,140 17 1,474 1,809 2,143 
12 Washington, DC (DCA) 978 15 1,300 1,623 1,945 
13 New Orleans, LA 684 12 979 1,274 1,569 
14 Boston, MA 956 17 1,240 1,525 1,809 
15 Phoenix, AZ (PHX) 624 11 901 1,178 1,454 
16 Portland, OR 581 11 846 1,110 1,375 
17 Philadelphia, PA 657 13 901 1,144 1,388 
18 Las Vegas, NV 737 15 979 1,222 1,465 
19 Fort Lauderdale, FL 518 12 743 968 1,193 
20 Newark, NJ 641 15 856 1,071 1,286 
21 San Francisco, CA 933 23 1,139 1,346 1,552 
22 Salt Lake City, UT 510 14 698 885 1,073 
23 Cancun, Mexico 338 9 521 705 888 
24 San Diego, CA 1,062 29 1,244 1,426 1,608 
25 Minneapolis, MN 702 21 872 1,042 1,212 

Total Top 25 25,909 15 34,395 42,882 51,368 
Total Domestic 49,398 16 65,320 81,243 97,166 

Total International 4,499 14 6,141 7,783 9,424 
Total of All Markets 53,897 15 71,461 89,026 106,590 

An increase in retention of 10 

percentage points would create 

an estimated additional 35,129 

annual passengers (48.1 

PDEW) for SWO. 
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SITUATION ANALYSIS 
 

Stillwater is located approximately 70 miles, or an 
approximate 90-minute drive, from both TUL and OKC, 
creating challenges in retaining passengers flying out of 
SWO. For the 12-months ended March 31, 2020, SWO 
retained approximately 15 percent of catchment area 
passengers, which was 1 percentage point higher than 
the previous true market estimate.  
 
SWO is one of the few communities in the U.S. that had 
no commercial service since deregulation and was able 
to successfully recruit traditional, legacy service. In 
August 2016, American Airlines commenced service to 
DFW with small regional jet aircraft. While the pandemic 
threatened service at SWO, American remained in the 
market during the entire pandemic and has since 
returned SWO to its pre-pandemic, twice daily service.  
 
SWO needs to continue to concentrate on improving passenger levels, with load factors approximating 71 percent for the 
12-months ended March 31, 2020. While this is above many peer markets at DFW, it is substantially below the industry 
and American averages. The RASM for SWO also tends to be below many of its peer markets due to lower average fares. 
SWO should work with American to achieve average fares at a consistent $30 to $40 one-way premium over what the 
fares for American are at OKC and TUL.  
 
As SWO continues to recover post-pandemic, additional flights or capacity through use of larger aircraft are potential 
opportunities. In the near term, it is unlikely that SWO will be able to add service to a new hub either on American or a 
different airline until SWO is able to consistently have a RASM that is on par or above peer markets. Once RASM 
improves, new service to a new hub such as Chicago O’Hare International Airport on American or new service on United 
Airlines to Denver is possible.  
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TOP 50 TRUE MARKETS  
 

TABLE A.1 TOP 50 TRUE MARKETS 

RANK DESTINATION 
SWO 

REPORTED 
PAX 

RETENTION 
% 

TRUE 
MARKET PDEW 

DIVERTING PASSENGERS 
OKC TUL DFW ICT 

1 Denver, CO 810 5 14,798 20.3 8,084 4,420 607 877 
2 Orlando, FL (MCO) 2,182 15 14,128 19.4 7,695 3,494 134 623 
3 Atlanta, GA 1,006 10 9,608 13.2 4,718 1,873 469 1,542 
4 New York, NY (LGA) 1,408 15 9,400 12.9 4,853 1,902 896 341 
5 Seattle, WA 801 9 9,037 12.4 6,089 892 209 1,045 
6 Chicago, IL (ORD) 1,074 12 9,020 12.4 5,101 1,933 483 430 
7 Dallas, TX (DFW) 4,769 57 8,393 11.5 2,337 1,049 0 238 
8 Los Angeles, CA 883 11 7,982 10.9 4,589 1,823 556 131 
9 Houston, TX (IAH) 945 12 7,694 10.5 4,455 1,755 202 337 

10 Tampa, FL 970 14 7,007 9.6 4,003 1,388 431 216 
11 Nashville, TN 1,140 17 6,685 9.2 3,731 1,555 207 52 
12 Washington, DC (DCA) 978 15 6,450 8.8 4,928 349 78 117 
13 New Orleans, LA 684 12 5,905 8.1 4,226 124 124 746 
14 Boston, MA 956 17 5,682 7.8 2,660 927 1,047 91 
15 Phoenix, AZ (PHX) 624 11 5,534 7.6 3,411 999 62 437 
16 Portland, OR 581 11 5,292 7.2 2,927 1,461 65 258 
17 Philadelphia, PA 657 13 4,871 6.7 1,955 1,799 394 66 
18 Las Vegas, NV 737 15 4,858 6.7 2,784 992 184 161 
19 Fort Lauderdale, FL 518 12 4,500 6.2 2,465 1,463 27 27 
20 Newark, NJ 641 15 4,302 5.9 2,669 700 233 58 
21 San Francisco, CA 933 23 4,125 5.7 1,554 393 760 484 
22 Salt Lake City, UT 510 14 3,747 5.1 1,900 944 275 118 
23 Cancun, Mexico 338 9 3,671 5.0 1,287 612 1,435 0 
24 San Diego, CA 1,062 29 3,638 5.0 1,708 322 193 354 
25 Minneapolis, MN 702 21 3,397 4.7 1,050 801 140 702 
26 Charlotte-Douglas, NC 524 15 3,389 4.6 1,893 740 0 233 
27 Sacramento, CA 683 21 3,331 4.6 2,193 228 114 114 
28 Chicago, IL (MDW) 0 0 3,238 4.4 2,806 369 0 64 
29 West Palm Beach, FL 287 9 3,091 4.2 1,511 862 287 144 
30 Austin, TX 965 32 3,056 4.2 1,448 161 322 161 
31 Norfolk, VA 241 8 3,043 4.2 1,958 362 0 482 
32 Miami, FL 812 27 2,996 4.1 1,400 448 224 112 
33 Pittsburgh, PA 564 19 2,971 4.1 1,098 1,206 0 103 
34 Houston, TX (HOU) 729 25 2,917 4.0 1,459 729 0 0 
35 Boise, ID 157 5 2,858 3.9 1,865 640 0 196 
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TABLE A.1 TOP 50 TRUE MARKETS 

RANK DESTINATION 
SWO 

REPORTED 
PAX 

RETENTION 
% 

TRUE 
MARKET PDEW 

DIVERTING PASSENGERS 
OKC TUL DFW ICT 

36 Richmond, VA 136 5 2,725 3.7 1,597 881 55 55 
37 Pensacola, FL 381 14 2,702 3.7 938 765 333 285 
38 Reno, NV 271 10 2,669 3.7 1,538 724 45 90 
39 Fort Myers, FL 318 12 2,663 3.6 1,995 271 0 80 
40 San Antonio, TX 964 37 2,609 3.6 1,588 0 0 57 
41 Madison, WI 420 16 2,556 3.5 1,353 463 132 189 
42 Anchorage, AK 117 5 2,347 3.2 1,022 697 93 418 
43 Savannah, GA 127 6 2,289 3.1 1,229 805 42 85 
44 Jacksonville, FL 341 15 2,272 3.1 754 496 341 341 
45 Raleigh/Durham, NC 568 26 2,222 3.0 1,036 335 0 284 
46 Knoxville, TN 317 14 2,220 3.0 1,374 423 106 0 
47 St. Louis, MO 352 16 2,144 2.9 1,135 388 111 158 
48 Milwaukee, WI 180 8 2,122 2.9 1,413 529 0 0 
49 Fresno, CA 384 18 2,112 2.9 1,056 0 96 576 
50 Honolulu, HI 139 7 2,091 2.9 1,533 279 105 35 

Top 50 Destinations 35,888 15 236,360 323.8 128,369 46,770 11,620 13,713 
Total Domestic 49,398 16 318,455 436.2 174,351 60,643 14,461 19,602 

Total International 4,499 14 32,836 45.0 15,307 4,631 7,049 1,350 
Total All Markets 53,897 15 351,291 481.2 189,658 65,274 21,510 20,952 
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GLOSSARY 
 

AIRLINE CODES 
4O Interjet 
AA American Airlines 
AS Alaska Airlines 
DL Delta Air Lines 
F9 Frontier Airlines 
G4 Allegiant Air 
UA United Airlines 
WN Southwest Airlines 
 

AIRPORT CATCHMENT AREA (ACA) 
The geographic area surrounding an airport 
from which that airport can reasonably expect to 
draw passenger traffic. The airport catchment 
area is sometimes called the service area. 
 

AIRPORT CODES 
DAL Dallas-Love Field, TX 
DCA Washington-National, DC 
DFW Dallas-Fort Worth, TX 
HOU Houston-Hobby, TX 
IAH Houston-Intercontinental, TX 
ICT Wichita, KS 
JFK New York-Kennedy, NY 
LGA New York-LaGuardia 
LHR London-Heathrow, UK 
MCO Orlando-International, FL 
OKC Oklahoma City, OK 
ORD Chicago-O'Hare, IL 

AIRPORT CODES (CONTINUED) 
PHX Phoenix-Sky Harbor, AZ 
SWO Stillwater, OK 
TUL Tulsa, OK 
 

ARC 
Acronym for Airline Reporting Corporation. 
 

AVERAGE AIRFARE 
The average of the airfares reported by the 
airlines to the U.S. DOT. The average airfare 
does not include taxes or passenger facility 
charges and represents one-half of a 
roundtrip ticket. 
 

CAGR 
Abbreviation for compounded annual growth 
rate, or the average rate of growth per year over 
a given time period. 
 

DESTINATION AIRPORT 
Any airport where the air traveler spends four 
hours or more. This is the Federal Aviation 
Administration definition. 
 

DIVERSION 
Passengers who do not use the local airport for 
air travel, but instead use a competing airport to 
originate the air portion of their trip. 

FAA 
Acronym for the Federal Aviation 
Administration. 
 

HUB 
An airport used by an airline as a transfer point 
to get passengers to their intended destination. 
It is part of a hub and spoke model, where 
travelers moving between airports not served by 
direct flights change planes en route to their 
destination. Also an airport classification system 
used by the FAA (e.g., non-hub, small hub, 
medium hub, and large hub. 
 

INITIATED (ORIGIN) PASSENGERS 
Origin and destination passengers who began 
their trip from within the catchment area. 
 

LOAD FACTOR 
The percentage of airplane capacity that is used 
by passengers.  
 

LOCAL MARKET 
The number of air travelers who travel between 
two points via nonstop air service.  
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MICRO 
Acronym for Micropolitan Statistical Area. 
Micros have at least one urban cluster with a 
population ranging from 10,000 to 50,000 that 
has a high degree of social and economic 
integration with the core as measured by 
commuting ties. 
 

NARROW-BODY JET  
A jet aircraft with a single aisle designed for 
seating over 100 passengers. 
 

NONSTOP FLIGHT 
Air travel between two points without stopping 
at an intermediate airport. 
 

ONBOARD PASSENGERS 
The number of passengers transported on one 
flight segment. 
 

ORIGIN AND DESTINATION (O&D) 
PASSENGERS 
Includes all originating and destination 
passengers. In the context of this report, it 
describes the passengers arriving and 
departing an airport. 
 

ORIGINATING AIRPORT 
The airport used by an air traveler for the first 
enplanement of a commercial air flight. 
 

PASSENGER FACILITY CHARGE 
Fee imposed by airports of $1 to $4.50 on 
enplaning passengers. The fees are used by 
airports to fund FAA approved airport 
improvement projects. 
 

PAX 
Abbreviation for passengers. 
 

PDEW 
Abbreviation for passengers daily each way. 
 

POINT-TO-POINT 
Nonstop service that does not stop at an 
airline’s hub and whose primary purpose is to 

carry local traffic rather than connecting traffic. 
 

REFERRED PASSENGERS 
Origin and destination passengers who began 
their trip from outside the catchment area.  
 

REGIONAL JET 
A jet aircraft with a single aisle designed for 
seating fewer than 100 passengers.  

RETAINED PASSENGERS  
Passengers who use the local airport for air 
travel instead of using a competing airport to 
originate the air portion of their trip. 
 

TRUE MARKET 
Total number of air travelers, including those 
who are using a competing airport, in the 
geographic area served by SWO. The true 
market estimate includes the size of the total 
market and for specific destinations. 
 

TURBOPROP AIRCRAFT 
A type of engine that uses a jet engine to turn a 
propeller. Turboprops are often used on 
regional and business aircraft because of their 
relative efficiency at speeds slower than, and 
altitudes lower than, those of a typical jet. 
 

U.S. DOT 
Acronym for U.S. Department of Transportation. 
 

WIDE-BODY JET 
A jet aircraft with two aisles designed for 
seating greater than 175 passengers.



 

 

FOR MORE INFORMATION, PLEASE CONTACT  
JEFFREY HARTZ | 959 REDCEDAR WAY | COPPELL, TX 75019 

360-600-6112 | JEFFREY.HARTZ@MEADHUNT.COM | WWW.MEADHUNT.COM 
 

 



 

  3.1 

APPENDIX THREE. FAA TAF Comparison Tables 



AIRPORT NAME: STILLWATER REGIONAL AIRPORT

Airport AF/TAF 

Year Forecast TAF (% Difference)

 Passenger Enplanements

Base yr. 2020 17,410 17,410 0%

Base yr. + 5yrs. 2025 28,000 28,964 -3%

Base yr. + 10yrs. 2030 31,830 28,964 10%

Base yr. + 15yrs. 2035 36,150 28,964 25%

 Commercial Operations

Base yr. 2020 1,920 1,920 0%

Base yr. + 5yrs. 2025 2,284 2,517 -9%

Base yr. + 10yrs. 2030 2,284 2,645 -14%

Base yr. + 15yrs. 2035 2,180 2,776 -21%

 Total Operations

Base yr. 2020 62,643 62,643 0%

Base yr. + 5yrs. 2025 77,354 80,967 -4%

Base yr. + 10yrs. 2030 85,234 84,121 1%

Base yr. + 15yrs. 2035 91,200 87,423 4%

 NOTES: TAF data is on a U.S. Government fiscal year basis (October through September).
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Federal Aviation Administration 
Southwest Region, Airports Division 
AR/OK Airports Development Office 

FAA-ASW-630 
10101 Hillwood Pkwy. 
Fort Worth, Texas 76177 

March 17, 2022 

Paul Priegel 
Airport Director 
Stillwater Regional Airport 
723 South Lewis 
Stillwater, OK 74074-4652 

Federal Aviation Administration (FAA) 
Stillwater Regional Airport (SWO) Aviation Activity Forecast Approval 

Airport Improvement Program Grant Number 3-40-0090-033-2021 

The FAA Airports District Office has reviewed the aviation forecast for the Stillwater Regional 
Airport (SWO) Airport Master Plan dated December 3, 2021. The FAA approves these forecasts 
for airport planning purposes, including the existing and future critical aircraft. 

Our approval is based on the following: 
• The forecast is supported by reasonable planning assumptions and current data
• The forecast appears to be developed using acceptable forecasting methodologies
• The difference between the FAA Terminal Area Forecast (TAF) and the Airport’s

forecast for total operations is within the 10 percent and 15 percent allowance for the 5
and 10 year planning horizons.

Approval of this forecast does not automatically justify any of the capital improvements shown 
on the ALP or recommended in the master plan. All future projects will need to be justified by 
current activity levels at the time of proposed implementation. Lastly, the approved forecasts 
may be subject to additional analysis, or the FAA may request a sensitivity analysis if this data 
is to be used for environmental or Part 150 noise planning purposes.      

This forecast was prepared at the same time as the evolving impacts of the COVID-19 public 
health emergency. Forecast approval is based on the methodology, data, and conclusions at 
the time the document was prepared. However, consideration of the impacts of the COVID-19 
public health emergency on aviation activity is warranted to acknowledge the reduced 
confidence in growth projections using currently-available data.   

Accordingly, FAA approval of this forecast does not constitute justification for future projects. 
Justification for future projects will be made based on activity levels at the time the project is 
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requested for development. Documentation of actual activity levels meeting planning activity 
levels will be necessary to justify AIP funding for eligible projects. 

If you have any questions about this forecast approval, please call me at (817) 222-5641. 

Sincerely, 

Arkansas/Oklahoma  
Airports District Office 
Southwest Region 

Enclosures: TAF Summary Report for Stillwater Regional Airport 
Forecast of Aviation Activities and Critical Aircraft Designations 

cc: Kelly Maddoux, AICP, Mead & Hunt 
     Tim House, FAA Program Manager 
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APPENDIX FOUR. Runway Length Analysis 

The runway length analysis recommends the length necessary to meet existing and future aircraft demands. 
The determination of runway recommendation for airport planning purposes uses the methodology found in 
FAA AC 150/5325-4B, Runway Length Requirements for Airport Design. This AC states the design objective 
for primary runways is to provide a runway length for all aircraft that will regularly use the runway without 
causing operational weight restrictions. AC 150/5000-17, Critical Aircraft and Regular Use Determination 
defines regular use as 500 annual operations, excluding touch-and-go local operations. 

RUNWAY LENGTH METHODOLOGY 
FAA AC 150/5325-4B describes five steps to determine recommended runway lengths.  The information from 
these steps is to be used for airport design and not for flight operations.  The five steps are: 

1. Identify potential design aircraft 
2. Identify the most demand aircraft 
3. Determine appropriate methodology 
4. Determine the recommended runway length 
5. Apply necessary adjustments as needed. 

Design Aircraft and Most Demanding Aircraft 

The existing design aircraft (and most demanding aircraft) for Runway 17/35 has been determined to be the 
Embraer ERJ 145. The future design aircraft (and most demanding aircraft) is the Embraer ERJ 175. 

The existing and future design aircraft (and most demanding aircraft) for Runway 4/22 has been determined 
to be the family grouping of small aircraft (i.e., aircraft with maximum takeoff weight equal to or less than 
12,500 pounds) that have approach speeds greater than 50 knots but have less than 10 passenger seats 
excluding crew (i.e., pilot and copilot) as defined by AC 150/5325-4B. This family grouping of small aircraft is 
further divided into two categories according to percentage of fleet: 95 percent and 100 percent. The 
differences between the two percentage categories are based on the airport’s location and amount of existing 
or planned aviation activities. 

The 95 percent of the fleet category is intended to serve medium size population communities with a diversity 
of usage and a greater potential for increased aviation activities. It also includes those airports that are 
primarily intended to service low-activity locations, small population communities, and remote recreational 
areas. The 100 percent of the fleet category is intended to serve communities located on the fringe of a 
metropolitan area or a relatively large population remote from a metropolitan area. Stillwater and aircraft 
activity at SWO are best represented by the 95 percent category. 
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Determine Appropriate Methodology 

Following guidance provided in AC 150/5325-4B, individual Airport Planning Manuals (APMs) produced and 
published by aircraft manufacturers should be used for regional jets or aircraft with Maximum Takeoff Weight 
(MTOW) greater than 60,000 pounds. Therefore, the APMs for the ERJ 145 and ERJ 175 will be used to 
determine a recommended length for Runway 17/35; the family grouping of small aircraft will be used to 
determine a recommended length for Runway 4/22. 

The performance requirements of the design aircraft determine recommended runway length. Factors that 
affect aircraft performance capabilities include the airport elevation, air temperature, aircraft payload, fuel 
load, and wind conditions. These factors are explained below. 

Elevation 
Aircraft performance declines at higher altitudes because the air is less dense. Higher elevations negatively 
impact thrust produced by the aircraft on takeoff and the aerodynamic performance of the aircraft. An 
elevation of 1,000 feet above mean sea level (AMSL) is used for this analysis.  

International Standard Atmosphere (ISA) 

International Standard Atmosphere (ISA) is a mathematical model that describes how the earth’s atmosphere, 
or air pressure and density, changes relative to altitude. The atmosphere is less dense at higher elevations. 
ISA is frequently used in aircraft performance calculations because conditions that deviate from ISA will affect 
aircraft performance. ISA at sea level occurs when the temperature is 59 degrees Fahrenheit. According to 
the 1976 Standard Atmosphere Calculator, the ISA at SWO’s 1,000 feet AMSL occurs when the temperature 
is 55 degrees Fahrenheit.  

Density Altitude (DA) 

Density Altitude (DA) compares air density to ISA at a point in time and specific location and is also a critical 
component of aircraft performance calculations. DA is used to describe how aircraft performance differs from 
the performance that would be expected under ISA. DA is primarily influenced by elevation and air 
temperature. Figure 4-1 illustrates how DA is impacted when factoring in the average maximum temperature 
of the hottest month. The SWO DA during the hottest month, when the ambient air temperature is 94 degrees 
Fahrenheit, is 3,400 feet AMSL. As a measure of high temperature impacts on aircraft performance, this DA is 
used in aircraft performance assessment. 
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Figure 4-1:  Density Altitude for SWO 

 

Takeoff Weight and Destination 

Aircraft takeoff weight is directly related to the distance of the flight and the load that the aircraft is carrying. 
For shorter distances, aircraft may depart with a full passenger load and less than full fuel tanks. In those 
instances, the aircraft will typically be departing below MTOW and will not require as long of a runway. Aircraft 
require more fuel for longer trips, and the longest trips may require payload restrictions on the passengers, 
baggage, and cargo that can be carried. An aircraft with full passenger load and fuel will be near its MTOW. 

Currently, Envoy Airlines provides twice daily non-stop service to Dallas Fort Worth International Airport 
(DFW), which is approximately 200 nautical miles (NM) from Stillwater. Additional long-term potential 
destinations that could be served by commercial air carriers include Denver International Airport (DEN) and 
Chicago O’Hare International Airport (ORD), which are located approximately 225 NM and 550 NM from 
Stillwater, respectively. 

SWO Density 
Altitude = 3,400’ 

SWO Elevation = 1,000’ 

Average Maximum 
Temperature of the 
Hottest Month = 94° F 
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Recommended Runway Length Determination 

Runway 17/35 

The runway 17/35 length analysis is based on the payload and range table and the takeoff performance 
charts in the APMs for the existing and future design aircraft.  AC 150/5325-4B allows for runway length 
determination to be based on MTOW. As seen in Figure 4-2, the runway length for the E-145 at 48,502 
pounds MTOW and at SWO’s DA of 3,400 feet AMSL is approximately 8,200 feet (represented by the red 
dashed line). However, using SWO’s existing runway length of 7,401 feet, the operational takeoff weight is 
approximately 46,200 pounds (represented by the solid red line), about 2,500 pounds less than its MTOW. It 
is understood that the ERJ 145s departing SWO currently fly to DFW, do not need full fuel capacity, and are 
not routinely carrying full passenger loads. In other words, the ERJ 145s are not required to takeoff at MTOW. 
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Figure 4-2:  E-145 Takeoff Runway Length Requirements 

 
Source: Mead & Hunt analysis using Embraer E 145 Airport Planning Manual. 

When using the payload versus range chart (see Figure 4-3), it is only when an approximate 650-NM range is 
required does the ERJ 145 begin to experience maximum payload restrictions. Since payload is a measure of 
passengers, baggage, and cargo (i.e., not including fuel), the MTOW reductions do not affect the future 
destinations most likely to be served by air carriers from SWO because the reduced weight can be met with 
less fuel and not fewer passengers. As detailed above, the most likely future destinations to be served from 
SWO are DEN and ORD, which are within the range of the maximum payload allowed. 

SWO Density 
Altitude = 3,400’ 

MTOW = 
48,502 Pounds 

Operational 
Takeoff Weight = 
46,200 Pounds 

Existing Runway 
Length = 7,401’ 

MTOW Runway 
Length = 8,200’ 
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Figure 4-3:  E-145 Payload Versus Range 

 
Source: Mead & Hunt analysis using Embraer E 145 Airport Planning Manual. 

Figure 4-4 presents the runway length requirements of the ERJ 175. The runway length required at the 
83,500 MTOW and DA of 3,400 feet AMSL is approximately 9,000 feet. Using SWO’s existing runway length 
of 7,401 feet indicates the operational takeoff weight is approximately 76,000 pounds, about 7,500 pounds 
less than MTOW. However, as with the ERJ 145s, it is not expected that ERJ 175s departing SWO will be 
required to operate at MTOW. This is verified by Figure 4-5, which indicates that not until an approximate 

Maximum Payload = 
12,755 Pounds 

500, 1,000, 
and 1,500 NM 

Payload = 11,100 
Pounds 

Operational Takeoff 
Weight = 46,200 Pounds 

Payload = 8,500 
Pounds 
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1,300-NM range is required does the E-175 experience maximum payload restrictions. The reduced MTOW 
can be met with less fuel and not fewer passengers. 

Figure 4-4:  E-175 Takeoff Runway Length Requirements 

 
Source: Mead & Hunt analysis Embraer E 175 Airport Planning Manual. 
Note: There is a typo of 8,000 feet in field length rather than 9,000 feet. 

SWO Density 
Altitude = 3,400’ 

MTOW = 
83,500 Pounds 

Operational 
Takeoff Weight = 
76,000 Pounds 

Existing Runway 
Length = 7,401’ 

MTOW Runway 
Length = 9,000’ 
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Figure 4-5:  E-175 Payload Versus Range 

 
Source: Mead & Hunt analysis using Embraer E 175 Airport Planning Manual. 

Runway 4/22 

Figure 4-6 uses the 95 percent of the small aircraft fleet with approach speeds greater than 50 knots and less 
than 10 passenger seats. Using SWO’s elevation of 1,000 feet (not the DA of 3,400 feet) and the mean 
maximum temperature of the hottest month (94 degrees Fahrenheit), a runway length of approximately 3,450 
feet is recommended as shown in the chart. 

Maximum Payload = 
22,487 Pounds 

500, 1,000, and 
1,500 NM 

Payload = 21,000 
Pounds 
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Figure 4-6:  Small Aircraft with Less Than 10 Passenger Seats Takeoff Runway Length Requirements 

 
Source: Mead & Hunt analysis using FAA AC 150/5325-4B, Runway Length Requirements for Airport Design. 

Apply Necessary Adjustments 

AC 150/5325-4B allows for the adjustment of runway lengths for non-zero effective runway gradients (i.e., 
runways having a difference in centerline elevation that is not equal to zero). The adjustment increases the 
takeoff length thy 10 feet for every 1-foot of maximum elevation difference of the runway centerline. For 
Runway 17/35 an adjustment of 430 feet is provided since the maximum centerline elevation difference is 43 

SWO Elevation = 1,000’ 

Mean 
Maximum 

Temperature of 
the Hottest 

Month = 94° F 

Recommended Runway 
Length = 3,450’ 
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feet. For Runway 4/22 an adjustment of 280 feet is afforded since the maximum centerline elevation 
difference is 28 feet.   

Table 4-1 provides the recommended runway lengths after applying the adjustments. 

Table 4-1:  Runway Length Recommendations with Adjustments 

Runway 
Recommended 
Runway Length 

Maximum Centerline 
Elevation Difference Adjustment 

Final Recommended 
Runway Length 

17/35    7,401 
Existing Design Aircraft 
(E-145) 8,200’ (MTOW) 43’ 430’ 8,630’ 

Future Design Aircraft 
(E-175) 9,000’ (MTOW) 43’ 430’ 9,430’ 

4/22    5,002 
Existing and Future 
Design Aircraft (C 172) 3,450’ 28’ 280’ 3,730’ 
Source: Mead & Hunt using airport planning manuals and FAA AC 150/5325-4B methodology. 

RUNWAY LENGTH CONCLUSION 
The runway length analysis suggests that Runway 17/35, with an existing length of 7,401 feet is slightly 
deficient to accommodate both the existing and future design aircraft when operating at MTOW. However, 
since the existing destination for Envoy Airlines aircraft is DFW and the most likely destinations for air carriers 
to provide long-term future service from SWO is DEN and ORD, which are within the ranges of both the ERJ 
145 and 175 aircraft without requiring payload restrictions, this indicates that the Runway 17/35 length is 
sufficient, and no additional runway length is recommended. This is supported by the fact that no airport users 
have indicated runway length is insufficient for their operations and have not requested a runway extension. 
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APPENDIX FIVE. ATO and Ground Operations Analysis 

Table 5-1 shows a detailed breakdown of the proposed Airline Ticket Offices (ATO) and ground operations 
areas. 

Table 5-1:  Airline Ticketing and Operations Office Space Program 

Location Quantity Calculation Notes 
Airline Ticket Office  
Ticket Counters 3  Additional Counter 
Counter Length w/ Bagwell  12’   
Counter Depth to Back Wall 12.5’   
Total Ticketing Area (sq ft) 150   
Station Manager (sq ft) 108  Enclosed Office 
Supervisor's Office (sq ft) 90   
Agent Check-In/Cash-Out Workstations (sq ft) 70 2 x 35 Counters 
Break & Conference Room (sq ft) 150  Kitchen Setup 
Sub-Total ATO Space (sq ft) 568   
Airline Ground Operations Space (sq ft) 
Workstation Load & Balance 108   
MOD Desk  108   
Equipment Shelves – Radios/Chargers, Manuals 50 5 x 10  
Tow Bars   90 15 x 6  
Aircraft Maintenance Stores 100 10 x 10  
Lockers & Heavy Weather Gear Storage 100  Full Height Lockers 
Sub-Total Operations Space 556   
Sub-Total ATO & Operations Space 1,124   
Circulation (10%)  112  Back of House 
Total ATO & Ground Operations Space (sq ft) 1,236   
GSE Equipment Storage (sq ft) 800  1 Tug and 1 Cart 
Grand Total ATO and Ground Operations Space (sq ft) 2,036   
Source: Mead & Hunt analysis. 



 

  6.1 

APPENDIX SIX. Financial Implementation Analysis Schedules 

The Schedules used in the Financial Implementation Analysis are presented on the following pages and 
described below. 

 Schedule E-1 – Estimated Project Costs and Development Schedule: This schedule presents the CIP 
including estimated costs and anticipated development schedule for individual projects in the program. 
The schedule provides practical approaches for matching capital expenditure amounts with capital 
funding availability in the Phase I, Phase II, and Phase III planning periods. This schedule also applies 
inflation adjustments to provide escalated development costs for projects implemented throughout the 
entire 20-year planning period.  

 Schedule E-2 – Projected Capital Funding Sources: This schedule lists each of the CIP projects, their 
estimated costs (escalated for inflation) and the assumed funding sources and amounts. The schedule 
applies specific capital funding sources to each individual project in the capital program. 

 Schedule E-3 – Statewide Hangar Loan Program Funded Debt: This schedule provides the details of 
the debt issue through the State Hangar Loan Program, which may be required in 2024 to partially fund 
the construction of a new Group Hangar. The schedule includes the anticipated terms of the loan and the 
resulting annual debt service requirements including associated interest costs. Debt service is planned to 
be funded with additional revenues from the tenant(s) of the hangar. 

 Schedule E-4 – Actual, Budgeted, and Projected Operations & Maintenance Expenses: This 
schedule reflects the past three years of actual operations and maintenance expenses, budgeted 2023 
and 2024 operations and maintenance expenses, and projections of these expenses through the Phase I, 
Phase II, and Phase III planning periods. This schedule also provides a comparison of SWO’s annual 
expenses per enplaned passenger with the industry average of other non-hub airports.   

 Schedule E-5 – Actual, Budgeted, and Projected Operating Revenues: This schedule reflects the 
past three years of actual operating revenues, budgeted 2023 and 2024 operating revenues, and 
projections of these revenues through the Phase I, Phase II, and Phase III planning periods. These 
revenues are organized into categories for airline revenues, non-airline revenues and non-operating 
revenues, and provides statistical comparisons of SWO’s airline cost per enplaned passenger and 
operating revenues per enplaned passenger with other non-hub airport industry averages.  

 Schedule E-6 – Financial Analysis Summary and Implementation Plan – Budgeted and Projected 
Net Revenues, Capital Funding, and Capital Expenditures: This schedule includes a Capital Cash 
Flow section that presents a summary of projected capital funding (from Schedule E-2) and scheduled 
capital expenditures (from Schedule E-1) with the cash flow that results from implementing the CIP. It 
also includes an Operating Cash Flow section that summarizes totals for operating revenues (from 
Schedule E-5) and operating expenses (from Schedule E-4) with the addition of beginning cash reserve 
balances to provide the cash flow that results from these activities. 



STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-1
Master Plan - Financial Implementation Analysis

Estimated Project Costs and Development Schedule
13-Feb-24

Funding Schedule
Phase II Phase III

Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Total
Capital Improvement Program 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Funding
Funds Used for Capital Improvement Projects
AIP Entitlement Grants $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,000,000 $5,000,000 $10,000,000 $20,000,000
BIL Airport Infrastructure Grants (AIG) 1,019,003 1,019,683 1,019,683 1,019,683 0 4,078,052 0 0 4,078,052

AIP Entitlements & AIG carryover from the prior years 90,000 289,467 0 0 0 90,000 0 0 90,000
AIP Entitlement & AIG unspent current year + carryover (289,467) 0 0 0 0 0 0 0 0

AIP Discretionary/BIL Airport Terminal Grants (ATP) & Tower Grants (ATCT) 0 12,136,184 0 0 8,800,000 20,936,184 2,555,883 63,077,396 86,569,463
Oklahoma Aeronautics Commission (OAC) Grants 0 1,000,000 0 0 1,000,000 2,000,000 0 0 2,000,000
Other Federal / State Grants 0 0 0 0 0 0 14,241,950 0 14,241,950
Passenger Facility Charges 94,261 102,117 110,628 113,501 116,449 536,957 629,141 1,526,199 2,692,297

PFC beginning year unliquidated balance 446 94,707 196,825 307,453 420,954 446 187,403 (31,737) 446
PFC unspent current year + carryover (94,707) (196,825) (307,453) (420,954) (187,403) (187,403) 31,737 (8,387) (8,387)

Debt Proceeds (10 yrs, 1.8%) Thru 2033 0 1,750,000 0 0 0 1,750,000 0 0 1,750,000
Less Debt Service 0 0 (192,788) (192,788) (192,788) (578,365) (963,942) (385,577) (1,927,884)
Plus Debt Service Reimbursed by Tenant 0 0 192,788 192,788 192,788 578,365 963,942 385,577 1,927,884

City Contribution 228,083 2,576,280 224,121 224,232 (200,000) 3,052,715 0 0 3,052,715
Private 3rd Party Funding 0 0 2,347,772 0 7,370,957 9,718,729 17,261,317 26,449,144 53,429,190
Other Unidentified Funding 0 1,792,800 0 368,249 1,386,836 3,547,885 8,095,840 8,326,224 19,969,949
Net Operating Cash Flow 0 0 0 0 0 0 0 0 0

Funds Available Current Year 2,047,619 21,564,414 4,591,575 2,612,164 19,707,793 50,523,565 48,003,271 109,338,838 207,865,675
Beginning Cash Balance/Funds Carried Over from Prior Year 2,319,155 1,803,282 20,686 20,686 20,686 2,319,155 686 686 2,319,155
Funds Used Current Year (2,563,492) (23,347,010) (4,591,575) (2,612,164) (19,727,793) (52,842,035) (48,003,271) (109,338,839) (210,184,145)
Funds Carried Over to Next Year $1,803,282 $20,686 $20,686 $20,686 $686 $686 $686 $685 $685

Estimated Days Unrestricted Cash on Hand >> 408                 5                     5                     4                     0                     0                     0                     
Estimated Project Costs and Development Schedule

2023 Phase II Phase III Total
Base Year Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Escalated

Capital Project Description Costs 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Costs

Short Term Projects (2023-2027)
Capital Projects 2023

A.1
t

Prepare Re-evaluation of Terminal Building Environmental 
Assessment (EA) $78,225 $78,225 $78,225 $78,225

A.2 t Design Terminal Building 1,874,438 1,874,438 1,874,438 1,874,438
A.3 i Prepare Airport Traffic Control Tower (ATCT) Siting Study 100,000 100,000 100,000 100,000
A.4 i Prepare Airport Traffic Control Tower (ATCT) EA 200,000 200,000 200,000 200,000
A.5 e Replace Two Primary Mower Apparatus 30,000 30,000 30,000 30,000

2022 e SRE Equipment - FY22 Grant Carryover 280,829 280,829 280,829 280,829
Total Capital Projects 2023 $2,563,492 $2,563,492 $0 $0 $0 $0 $2,563,492 $0 $0 $2,563,492

Capital Projects 2024
A.6 g Construct New Group Hangar $2,500,000 $2,575,000 $2,575,000 $2,575,000
A.7

t
Design and Construct Terminal Building including 
Demolition of Group Hangar #1, Phase 1 19,000,000 19,570,000 19,570,000 19,570,000

A.8
x

Design and Construct Terminal Area Roadways and 
Parking Lots, Phase 1 907,000 934,210 934,210 934,210

A.9 r Crack Seal, and Re-Mark Taxiway A 60,000 61,800 61,800 61,800
A.10

r
Crack Seal, Seal Coat, and Re-Mark Runway 4/22 and 
Taxiway F 200,000 206,000 206,000 206,000
Total Capital Projects 2024 $22,667,000 $0 $23,347,010 $0 $0 $0 $23,347,010 $0 $0 $23,347,010
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-1
Master Plan - Financial Implementation Analysis

Estimated Project Costs and Development Schedule
13-Feb-24

Funding Schedule
Phase II Phase III

Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Total
Capital Improvement Program 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Funding
Funds Used for Capital Improvement Projects
AIP Entitlement Grants $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,000,000 $5,000,000 $10,000,000 $20,000,000
BIL Airport Infrastructure Grants (AIG) 1,019,003 1,019,683 1,019,683 1,019,683 0 4,078,052 0 0 4,078,052

AIP Entitlements & AIG carryover from the prior years 90,000 289,467 0 0 0 90,000 0 0 90,000
AIP Entitlement & AIG unspent current year + carryover (289,467) 0 0 0 0 0 0 0 0

AIP Discretionary/BIL Airport Terminal Grants (ATP) & Tower Grants (ATCT) 0 12,136,184 0 0 8,800,000 20,936,184 2,555,883 63,077,396 86,569,463
Oklahoma Aeronautics Commission (OAC) Grants 0 1,000,000 0 0 1,000,000 2,000,000 0 0 2,000,000
Other Federal / State Grants 0 0 0 0 0 0 14,241,950 0 14,241,950
Passenger Facility Charges 94,261 102,117 110,628 113,501 116,449 536,957 629,141 1,526,199 2,692,297

PFC beginning year unliquidated balance 446 94,707 196,825 307,453 420,954 446 187,403 (31,737) 446
PFC unspent current year + carryover (94,707) (196,825) (307,453) (420,954) (187,403) (187,403) 31,737 (8,387) (8,387)

Debt Proceeds (10 yrs, 1.8%) Thru 2033 0 1,750,000 0 0 0 1,750,000 0 0 1,750,000
Less Debt Service 0 0 (192,788) (192,788) (192,788) (578,365) (963,942) (385,577) (1,927,884)
Plus Debt Service Reimbursed by Tenant 0 0 192,788 192,788 192,788 578,365 963,942 385,577 1,927,884

City Contribution 228,083 2,576,280 224,121 224,232 (200,000) 3,052,715 0 0 3,052,715
Private 3rd Party Funding 0 0 2,347,772 0 7,370,957 9,718,729 17,261,317 26,449,144 53,429,190
Other Unidentified Funding 0 1,792,800 0 368,249 1,386,836 3,547,885 8,095,840 8,326,224 19,969,949
Net Operating Cash Flow 0 0 0 0 0 0 0 0 0

Funds Available Current Year 2,047,619 21,564,414 4,591,575 2,612,164 19,707,793 50,523,565 48,003,271 109,338,838 207,865,675
Beginning Cash Balance/Funds Carried Over from Prior Year 2,319,155 1,803,282 20,686 20,686 20,686 2,319,155 686 686 2,319,155
Funds Used Current Year (2,563,492) (23,347,010) (4,591,575) (2,612,164) (19,727,793) (52,842,035) (48,003,271) (109,338,839) (210,184,145)
Funds Carried Over to Next Year $1,803,282 $20,686 $20,686 $20,686 $686 $686 $686 $685 $685

Estimated Days Unrestricted Cash on Hand >> 408                 5                     5                     4                     0                     0                     0                     
Estimated Project Costs and Development Schedule

2023 Phase II Phase III Total
Base Year Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Escalated

Capital Project Description Costs 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Costs
Capital Projects 2025

A.11 t Construct Terminal Building, Phase 2 $1,500,000 $1,591,350 $1,591,350 $1,591,350
A.12

x
Construct Terminal Area Roadways and Parking Lots, 
Phase 2 615,000 652,454 652,454 652,454

A.13 g Construct One Corporate Hangar with Pavement 2,213,000 2,347,772 2,347,772 2,347,772
Total Capital Projects 2025 $4,328,000 $0 $0 $4,591,575 $0 $0 $4,591,575 $0 $0 $4,591,575

Capital Projects 2026
A.14 t Construct Terminal Building, Phase 3 $1,400,000 $1,529,818 $1,529,818 $1,529,818
A.15

x
Construct Terminal Area Roadways and Parking Lots, 
Phase 3 653,500 714,097 714,097 714,097

A.16 e Replace Mower 80,000 87,418 87,418 87,418
A.17

r
Remove Rubber, Crack Seal, and Re-Mark Runway 17/35 
and Taxiway A 150,000 163,909 163,909 163,909

A.18 o Construct Portions of Perimeter Road, Phase 1 107,000 116,922 116,922 116,922
Total Capital Projects 2026 $2,390,500 $0 $0 $0 $2,612,164 $0 $2,612,164 $0 $0 $2,612,164

Capital Projects 2027
A.19

i
Construct ATCT, with Access Road, Utilities, and ASOS 
Back-Up, Phase 1 $10,888,889 $12,255,541 $12,255,541 $12,255,541

A.4 i Reimburse Airport Traffic Control Tower (ATCT) EA 0 0 0 0
A.20 o Implement Airport Safety Management System (SMS) 90,000 101,296 101,296 101,296
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-1
Master Plan - Financial Implementation Analysis

Estimated Project Costs and Development Schedule
13-Feb-24

Funding Schedule
Phase II Phase III

Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Total
Capital Improvement Program 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Funding
Funds Used for Capital Improvement Projects
AIP Entitlement Grants $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,000,000 $5,000,000 $10,000,000 $20,000,000
BIL Airport Infrastructure Grants (AIG) 1,019,003 1,019,683 1,019,683 1,019,683 0 4,078,052 0 0 4,078,052

AIP Entitlements & AIG carryover from the prior years 90,000 289,467 0 0 0 90,000 0 0 90,000
AIP Entitlement & AIG unspent current year + carryover (289,467) 0 0 0 0 0 0 0 0

AIP Discretionary/BIL Airport Terminal Grants (ATP) & Tower Grants (ATCT) 0 12,136,184 0 0 8,800,000 20,936,184 2,555,883 63,077,396 86,569,463
Oklahoma Aeronautics Commission (OAC) Grants 0 1,000,000 0 0 1,000,000 2,000,000 0 0 2,000,000
Other Federal / State Grants 0 0 0 0 0 0 14,241,950 0 14,241,950
Passenger Facility Charges 94,261 102,117 110,628 113,501 116,449 536,957 629,141 1,526,199 2,692,297

PFC beginning year unliquidated balance 446 94,707 196,825 307,453 420,954 446 187,403 (31,737) 446
PFC unspent current year + carryover (94,707) (196,825) (307,453) (420,954) (187,403) (187,403) 31,737 (8,387) (8,387)

Debt Proceeds (10 yrs, 1.8%) Thru 2033 0 1,750,000 0 0 0 1,750,000 0 0 1,750,000
Less Debt Service 0 0 (192,788) (192,788) (192,788) (578,365) (963,942) (385,577) (1,927,884)
Plus Debt Service Reimbursed by Tenant 0 0 192,788 192,788 192,788 578,365 963,942 385,577 1,927,884

City Contribution 228,083 2,576,280 224,121 224,232 (200,000) 3,052,715 0 0 3,052,715
Private 3rd Party Funding 0 0 2,347,772 0 7,370,957 9,718,729 17,261,317 26,449,144 53,429,190
Other Unidentified Funding 0 1,792,800 0 368,249 1,386,836 3,547,885 8,095,840 8,326,224 19,969,949
Net Operating Cash Flow 0 0 0 0 0 0 0 0 0

Funds Available Current Year 2,047,619 21,564,414 4,591,575 2,612,164 19,707,793 50,523,565 48,003,271 109,338,838 207,865,675
Beginning Cash Balance/Funds Carried Over from Prior Year 2,319,155 1,803,282 20,686 20,686 20,686 2,319,155 686 686 2,319,155
Funds Used Current Year (2,563,492) (23,347,010) (4,591,575) (2,612,164) (19,727,793) (52,842,035) (48,003,271) (109,338,839) (210,184,145)
Funds Carried Over to Next Year $1,803,282 $20,686 $20,686 $20,686 $686 $686 $686 $685 $685

Estimated Days Unrestricted Cash on Hand >> 408                 5                     5                     4                     0                     0                     0                     
Estimated Project Costs and Development Schedule

2023 Phase II Phase III Total
Base Year Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Escalated

Capital Project Description Costs 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Costs
A.21

g
Construct One OSU Flight School Maintenance Hangar, 
Including Pavement 5,349,000 6,020,347 6,020,347 6,020,347

A.22 g Construct One 10-Unit T-hangar 1,200,000 1,350,611 1,350,611 1,350,611
Total Capital Projects 2027 $17,527,889 $0 $0 $0 $0 $19,727,793 $19,727,793 $0 $0 $19,727,793

Total Short Term Project Costs $49,476,881 $2,563,492 $23,347,010 $4,591,575 $2,612,164 $19,727,793 $52,842,035 $0 $0 $52,842,035
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-1
Master Plan - Financial Implementation Analysis

Estimated Project Costs and Development Schedule
13-Feb-24

Funding Schedule
Phase II Phase III

Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Total
Capital Improvement Program 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Funding
Funds Used for Capital Improvement Projects
AIP Entitlement Grants $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,000,000 $5,000,000 $10,000,000 $20,000,000
BIL Airport Infrastructure Grants (AIG) 1,019,003 1,019,683 1,019,683 1,019,683 0 4,078,052 0 0 4,078,052

AIP Entitlements & AIG carryover from the prior years 90,000 289,467 0 0 0 90,000 0 0 90,000
AIP Entitlement & AIG unspent current year + carryover (289,467) 0 0 0 0 0 0 0 0

AIP Discretionary/BIL Airport Terminal Grants (ATP) & Tower Grants (ATCT) 0 12,136,184 0 0 8,800,000 20,936,184 2,555,883 63,077,396 86,569,463
Oklahoma Aeronautics Commission (OAC) Grants 0 1,000,000 0 0 1,000,000 2,000,000 0 0 2,000,000
Other Federal / State Grants 0 0 0 0 0 0 14,241,950 0 14,241,950
Passenger Facility Charges 94,261 102,117 110,628 113,501 116,449 536,957 629,141 1,526,199 2,692,297

PFC beginning year unliquidated balance 446 94,707 196,825 307,453 420,954 446 187,403 (31,737) 446
PFC unspent current year + carryover (94,707) (196,825) (307,453) (420,954) (187,403) (187,403) 31,737 (8,387) (8,387)

Debt Proceeds (10 yrs, 1.8%) Thru 2033 0 1,750,000 0 0 0 1,750,000 0 0 1,750,000
Less Debt Service 0 0 (192,788) (192,788) (192,788) (578,365) (963,942) (385,577) (1,927,884)
Plus Debt Service Reimbursed by Tenant 0 0 192,788 192,788 192,788 578,365 963,942 385,577 1,927,884

City Contribution 228,083 2,576,280 224,121 224,232 (200,000) 3,052,715 0 0 3,052,715
Private 3rd Party Funding 0 0 2,347,772 0 7,370,957 9,718,729 17,261,317 26,449,144 53,429,190
Other Unidentified Funding 0 1,792,800 0 368,249 1,386,836 3,547,885 8,095,840 8,326,224 19,969,949
Net Operating Cash Flow 0 0 0 0 0 0 0 0 0

Funds Available Current Year 2,047,619 21,564,414 4,591,575 2,612,164 19,707,793 50,523,565 48,003,271 109,338,838 207,865,675
Beginning Cash Balance/Funds Carried Over from Prior Year 2,319,155 1,803,282 20,686 20,686 20,686 2,319,155 686 686 2,319,155
Funds Used Current Year (2,563,492) (23,347,010) (4,591,575) (2,612,164) (19,727,793) (52,842,035) (48,003,271) (109,338,839) (210,184,145)
Funds Carried Over to Next Year $1,803,282 $20,686 $20,686 $20,686 $686 $686 $686 $685 $685

Estimated Days Unrestricted Cash on Hand >> 408                 5                     5                     4                     0                     0                     0                     
Estimated Project Costs and Development Schedule

2023 Phase II Phase III Total
Base Year Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Escalated

Capital Project Description Costs 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Costs
Mid Term Projects (2028-2032)

B.1
i

Construct ATCT, with Access Road, Utilities, and ASOS 
Back-Up, Phase 2 $1,000,000 $0 $1,211,831 $1,211,831

B.2
z

Construct Aircraft Rescue and Fire Fighting (ARFF) Facility, 
Including EA or CATEX 1,920,000 0 2,326,715 2,326,715

B.3 o Demolish Existing ATCT 40,000 0 48,473 48,473
B.4 e Install Whole Airport Facility Back-Up Power Generator 3,000,000 0 3,635,492 3,635,492
B.5

g

Expand Fuel Farm: One 12,000-gallon Jet A Tank and one 
6,000-gallon Unleaded AVGAS Tank, Including EA or 
CATEX 1,178,000 0 1,427,537 1,427,537

B.6

s

Purchase Property for Instrument Approach Procedures 
(IAP) Implementation and Expanded RPZs, Including EA or 
CATEX 2,000,000 0 2,423,661 2,423,661

B.7
i

Implement GPS IAPs to Runway 35, 4, and 22, Including 
Installation of MALSR to Runway 35 and EA or CATEX 7,576,000 0 9,180,830 9,180,830

B.8
i

Relocate Glideslope Antenna and Equipment Building Near 
Runway 17 Outside of ROFA 731,000 0 885,848 885,848

B.9
o

Relocate Utility Box Near Runway 4/22 Outside of ROFA 
and ROFZ 51,000 0 61,803 61,803

B.10 f Construct SRE/Maintenance Facility 2,000,000 0 2,423,661 2,423,661
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-1
Master Plan - Financial Implementation Analysis

Estimated Project Costs and Development Schedule
13-Feb-24

Funding Schedule
Phase II Phase III

Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Total
Capital Improvement Program 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Funding
Funds Used for Capital Improvement Projects
AIP Entitlement Grants $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,000,000 $5,000,000 $10,000,000 $20,000,000
BIL Airport Infrastructure Grants (AIG) 1,019,003 1,019,683 1,019,683 1,019,683 0 4,078,052 0 0 4,078,052

AIP Entitlements & AIG carryover from the prior years 90,000 289,467 0 0 0 90,000 0 0 90,000
AIP Entitlement & AIG unspent current year + carryover (289,467) 0 0 0 0 0 0 0 0

AIP Discretionary/BIL Airport Terminal Grants (ATP) & Tower Grants (ATCT) 0 12,136,184 0 0 8,800,000 20,936,184 2,555,883 63,077,396 86,569,463
Oklahoma Aeronautics Commission (OAC) Grants 0 1,000,000 0 0 1,000,000 2,000,000 0 0 2,000,000
Other Federal / State Grants 0 0 0 0 0 0 14,241,950 0 14,241,950
Passenger Facility Charges 94,261 102,117 110,628 113,501 116,449 536,957 629,141 1,526,199 2,692,297

PFC beginning year unliquidated balance 446 94,707 196,825 307,453 420,954 446 187,403 (31,737) 446
PFC unspent current year + carryover (94,707) (196,825) (307,453) (420,954) (187,403) (187,403) 31,737 (8,387) (8,387)

Debt Proceeds (10 yrs, 1.8%) Thru 2033 0 1,750,000 0 0 0 1,750,000 0 0 1,750,000
Less Debt Service 0 0 (192,788) (192,788) (192,788) (578,365) (963,942) (385,577) (1,927,884)
Plus Debt Service Reimbursed by Tenant 0 0 192,788 192,788 192,788 578,365 963,942 385,577 1,927,884

City Contribution 228,083 2,576,280 224,121 224,232 (200,000) 3,052,715 0 0 3,052,715
Private 3rd Party Funding 0 0 2,347,772 0 7,370,957 9,718,729 17,261,317 26,449,144 53,429,190
Other Unidentified Funding 0 1,792,800 0 368,249 1,386,836 3,547,885 8,095,840 8,326,224 19,969,949
Net Operating Cash Flow 0 0 0 0 0 0 0 0 0

Funds Available Current Year 2,047,619 21,564,414 4,591,575 2,612,164 19,707,793 50,523,565 48,003,271 109,338,838 207,865,675
Beginning Cash Balance/Funds Carried Over from Prior Year 2,319,155 1,803,282 20,686 20,686 20,686 2,319,155 686 686 2,319,155
Funds Used Current Year (2,563,492) (23,347,010) (4,591,575) (2,612,164) (19,727,793) (52,842,035) (48,003,271) (109,338,839) (210,184,145)
Funds Carried Over to Next Year $1,803,282 $20,686 $20,686 $20,686 $686 $686 $686 $685 $685

Estimated Days Unrestricted Cash on Hand >> 408                 5                     5                     4                     0                     0                     0                     
Estimated Project Costs and Development Schedule

2023 Phase II Phase III Total
Base Year Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Escalated

Capital Project Description Costs 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Costs
B.11

o
Remodel Existing Terminal and Demolish Existing ARFF 
Facility 1,200,000 0 1,454,197 1,454,197

B.12 x Expand Terminal Parking Lots, Phase 4 317,000 0 384,150 384,150
B.13 g Construct South GA Development Access Road 611,000 0 740,429 740,429
B.14

g
Construct Two OSU Flight Center 10-Unit T-hangars with 
Pavement 7,468,000 0 9,049,952 9,049,952

B.15 r Runway and Taxiway Pavement Maintenance 2,000,000 0 2,423,661 2,423,661
B.16 g Construct One Corporate Hangar with Pavement 2,213,000 0 2,681,781 2,681,781
B.17 g Install Two Electric Aircraft Charging Stations 416,000 0 504,122 504,122
B.18 g Construct Two Box Hangars 2,969,000 0 3,597,925 3,597,925
B.19 o Construct Portions of Perimeter Road, Phase 2 446,000 0 540,477 540,477
B.20

o
Construct Concrete Mow Strip/Wildlife Barrier to Entire 
Perimeter Fence 280,767 0 340,242 340,242

B.21 o Rehabilitate Airport Drainage System 500,000 0 605,915 605,915
B.22 i Rehabilitate PAPIs for Runways 17, 35, and 4 1,195,425 0 1,448,653 1,448,653
B.23 e Acquire Airfield De-icing Vehicle 500,000 0 605,915 605,915

Total Mid Term Project Costs $39,612,192 $0 $0 $0 $0 $0 $0 $48,003,271 $0 $48,003,271
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-1
Master Plan - Financial Implementation Analysis

Estimated Project Costs and Development Schedule
13-Feb-24

Funding Schedule
Phase II Phase III

Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Total
Capital Improvement Program 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Funding
Funds Used for Capital Improvement Projects
AIP Entitlement Grants $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,000,000 $5,000,000 $10,000,000 $20,000,000
BIL Airport Infrastructure Grants (AIG) 1,019,003 1,019,683 1,019,683 1,019,683 0 4,078,052 0 0 4,078,052

AIP Entitlements & AIG carryover from the prior years 90,000 289,467 0 0 0 90,000 0 0 90,000
AIP Entitlement & AIG unspent current year + carryover (289,467) 0 0 0 0 0 0 0 0

AIP Discretionary/BIL Airport Terminal Grants (ATP) & Tower Grants (ATCT) 0 12,136,184 0 0 8,800,000 20,936,184 2,555,883 63,077,396 86,569,463
Oklahoma Aeronautics Commission (OAC) Grants 0 1,000,000 0 0 1,000,000 2,000,000 0 0 2,000,000
Other Federal / State Grants 0 0 0 0 0 0 14,241,950 0 14,241,950
Passenger Facility Charges 94,261 102,117 110,628 113,501 116,449 536,957 629,141 1,526,199 2,692,297

PFC beginning year unliquidated balance 446 94,707 196,825 307,453 420,954 446 187,403 (31,737) 446
PFC unspent current year + carryover (94,707) (196,825) (307,453) (420,954) (187,403) (187,403) 31,737 (8,387) (8,387)

Debt Proceeds (10 yrs, 1.8%) Thru 2033 0 1,750,000 0 0 0 1,750,000 0 0 1,750,000
Less Debt Service 0 0 (192,788) (192,788) (192,788) (578,365) (963,942) (385,577) (1,927,884)
Plus Debt Service Reimbursed by Tenant 0 0 192,788 192,788 192,788 578,365 963,942 385,577 1,927,884

City Contribution 228,083 2,576,280 224,121 224,232 (200,000) 3,052,715 0 0 3,052,715
Private 3rd Party Funding 0 0 2,347,772 0 7,370,957 9,718,729 17,261,317 26,449,144 53,429,190
Other Unidentified Funding 0 1,792,800 0 368,249 1,386,836 3,547,885 8,095,840 8,326,224 19,969,949
Net Operating Cash Flow 0 0 0 0 0 0 0 0 0

Funds Available Current Year 2,047,619 21,564,414 4,591,575 2,612,164 19,707,793 50,523,565 48,003,271 109,338,838 207,865,675
Beginning Cash Balance/Funds Carried Over from Prior Year 2,319,155 1,803,282 20,686 20,686 20,686 2,319,155 686 686 2,319,155
Funds Used Current Year (2,563,492) (23,347,010) (4,591,575) (2,612,164) (19,727,793) (52,842,035) (48,003,271) (109,338,839) (210,184,145)
Funds Carried Over to Next Year $1,803,282 $20,686 $20,686 $20,686 $686 $686 $686 $685 $685

Estimated Days Unrestricted Cash on Hand >> 408                 5                     5                     4                     0                     0                     0                     
Estimated Project Costs and Development Schedule

2023 Phase II Phase III Total
Base Year Phase I (0 - 5 Years) (6 - 10 Years) (11 - 20 Years) Escalated

Capital Project Description Costs 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042 Costs
Long Term Projects (2033-2042)

C.1 r Reconstruct and Realign Taxiway F1, Including CATEX $800,000 $0 $1,210,072 1,210,072
C.2

r
Reconstruct and Realign Taxiway B, Including Demolition of 
Existing Pavement and CATEX 940,000 0 1,421,834 1,421,834

C.3 r Relocate Taxiway F, Including CATEX or EA 1,292,000 0 1,954,266 1,954,266
C.4 x Expand Terminal Parking Lots, Phase 5 439,000 0 664,027 664,027
C.5 r Runway and Taxiway Pavement Maintenance 1,076,000 0 1,627,547 1,627,547
C.6 g Construct One 10-Unit T-hangar with Pavement 2,400,000 0 3,630,215 3,630,215
C.7 g Construct Two Box Hangars 2,969,000 0 4,490,879 4,490,879
C.8 g Construct Two Corporate Hangars with Pavement 4,406,000 0 6,664,470 6,664,470
C.9

g
Construct One OSU Flight Center Maintenance Hangar and 
One 10-Unit T-hangar, with Pavement 7,711,000 0 11,663,579 11,663,579

C.10 r Construct Taxiway West of Runway 17/35, Including EA 27,822,853 0 42,084,562 42,084,562
C.11 r Runway and Taxiway Pavement Reconstruction 20,000,000 0 30,251,794 30,251,794
C.12 o Construct Portions of Perimeter Road, Phase 3 680,000 0 1,028,561 1,028,561
C.13 o Update Airport Master Plan 750,000 0 1,134,442 1,134,442
C.14 e Purchase ARFF Vehicle 1,000,000 0 1,512,590 1,512,590

Total Long Term Project Costs $72,285,853 $0 $0 $0 $0 $0 $0 $0 $109,338,839 $109,338,839

Total Project Costs $161,374,926 $2,563,492 $23,347,010 $4,591,575 $2,612,164 $19,727,793 $52,842,035 $48,003,271 $109,338,839 $210,184,145
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-2
Master Plan - Financial Implementation Analysis

Projected Capital Funding Sources
FEMA/BRIC 13-Feb-24

FAA F&E Inc. OSU
AIP AIP Oklahoma Other Passenger

Total Entitlement Discretionary/ Total Aeronautics Federal/ Facility Private Other Cash
Escalated and BIL-AIG BIL-ATP-ATCT Federal Commission State Charges City 3rd Party Debt Unidentified Reserves/ Total

Capital Improvement Projects Costs Funding Funding Funding Grants Grants (PAYG) Contribution Funding Proceeds Funding Net Revs Funding

Short Term Projects (2023-2027)
Capital Projects 2023

A.1
t

Prepare Re-evaluation of Terminal Building Environmental 
Assessment (EA) $78,225 $70,403 $70,403 $7,823 $78,225

A.2 t Design Terminal Building 1,874,438 1,406,388 1,406,388 Assumes Local Match + 15% ineligible >>>> 468,051 1,874,438
A.3 i Prepare Airport Traffic Control Tower (ATCT) Siting Study 100,000 90,000 90,000 10,000 100,000
A.4 i Prepare Airport Traffic Control Tower (ATCT) EA 200,000 0 Reimb in 2027>>> 200,000 0 200,000
A.5 e Replace Two Primary Mower Apparatus 30,000 0 30,000 30,000

2,022 e SRE Equipment - FY22 Grant Carryover 280,829 252,746 252,746 28,083 0 280,829
Total Capital Projects 2023 $2,563,492 $1,819,536 $0 $1,819,536 $0 $0 $0 $228,083 $0 $0 $0 $515,873 $2,563,492

Capital Projects 2024
A.6 g Construct New Group Hangar $2,575,000 $0 $1,750,000 $825,000 $0 $2,575,000
A.7

t
Design and Construct Terminal Building including 
Demolition of Group Hangar #1, Phase 1 19,570,000 1,468,361 12,136,184 13,604,545 1,000,000 $2,482,859 700,000 1,782,596 19,570,000

A.8
x

Design and Construct Terminal Area Roadways and 
Parking Lots, Phase 1 934,210 840,789 840,789 93,421 0 934,210

A.9 r Crack Seal, and Re-Mark Taxiway A 61,800 0 61,800 0 61,800
A.10

r
Crack Seal, Seal Coat, and Re-Mark Runway 4/22 and 
Taxiway F 206,000 0 206,000 0 206,000
Total Capital Projects 2024 $23,347,010 $2,309,150 $12,136,184 $14,445,334 $1,000,000 $0 $0 $2,576,280 $0 $1,750,000 $1,792,800 $1,782,596 $23,347,010

Capital Projects 2025
A.11 t Construct Terminal Building, Phase 2 $1,591,350 $1,432,475 $1,432,475 $158,875 $0 $1,591,350
A.12

x
Construct Terminal Area Roadways and Parking Lots, 
Phase 2 652,454 587,208 587,208 65,245 0 652,454

A.13 g Construct One Corporate Hangar with Pavement 2,347,772 0 2,347,772 0 2,347,772
Total Capital Projects 2025 $4,591,575 $2,019,683 $0 $2,019,683 $0 $0 $0 $224,121 $2,347,772 $0 $0 $0 $4,591,575

Capital Projects 2026
A.14 t Construct Terminal Building, Phase 3 $1,529,818 $1,376,996 $1,376,996 $152,822 $0 $1,529,818
A.15

x
Construct Terminal Area Roadways and Parking Lots, 
Phase 3 714,097 642,687 642,687 71,410 0 714,097

A.16 e Replace Mower 87,418 0 87,418 0 87,418
A.17

r
Remove Rubber, Crack Seal, and Re-Mark Runway 17/35 
and Taxiway A 163,909 0 163,909 0 163,909

A.18 o Construct Portions of Perimeter Road, Phase 1 116,922 0 116,922 0 116,922
Total Capital Projects 2026 $2,612,164 $2,019,683 $0 $2,019,683 $0 $0 $0 $224,232 $0 $0 $368,249 $0 $2,612,164

Capital Projects 2027
A.19

i
Construct ATCT, with Access Road, Utilities, and ASOS 
Back-Up, Phase 1 $12,255,541 $728,834 $8,800,000 $9,528,834 $1,000,000 $350,000 $1,376,707 $0 $12,255,541

A.4 i Reimburse Airport Traffic Control Tower (ATCT) EA 0 180,000 180,000 -200,000 20,000 0
A.20 o Implement Airport Safety Management System (SMS) 101,296 91,166 91,166 10,130 0 101,296
A.21

g
Construct One OSU Flight School Maintenance Hangar, 
Including Pavement 6,020,347 0 6,020,347 0 6,020,347

A.22 g Construct One 10-Unit T-hangar 1,350,611 0 1,350,611 0 1,350,611
Total Capital Projects 2027 $19,727,793 $1,000,000 $8,800,000 $9,800,000 $1,000,000 $0 $350,000 -$200,000 $7,370,957 $0 $1,386,836 $20,000 $19,727,793
Total Short Term Project Funding $52,842,035 $9,168,052 $20,936,184 $30,104,236 $2,000,000 $0 $350,000 $3,052,715 $9,718,729 $1,750,000 $3,547,885 $2,318,469 $52,842,035
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-2
Master Plan - Financial Implementation Analysis

Projected Capital Funding Sources
FEMA/BRIC 13-Feb-24

FAA F&E Inc. OSU
AIP AIP Oklahoma Other Passenger

Total Entitlement Discretionary/ Total Aeronautics Federal/ Facility Private Other Cash
Escalated and BIL-AIG BIL-ATP-ATCT Federal Commission State Charges City 3rd Party Debt Unidentified Reserves/ Total

Capital Improvement Projects Costs Funding Funding Funding Grants Grants (PAYG) Contribution Funding Proceeds Funding Net Revs Funding

Mid Term Projects (2028-2032)
B.1

i
Construct ATCT, with Access Road, Utilities, and ASOS 
Back-Up, Phase 2 $1,211,831 $1,000,000 $1,000,000 $211,831 $0 $1,211,831

B.2
z

Construct Aircraft Rescue and Fire Fighting (ARFF) 
Facility, Including EA or CATEX 2,326,715 956,374 1,137,669 2,094,043 232,671 0 2,326,715

B.3 o Demolish Existing ATCT 48,473 43,626 43,626 4,847 0 48,473
B.4 e Install Whole Airport Facility Back-Up Power Generator 3,635,492 0 2,726,619 908,873 0 3,635,492
B.5

g

Expand Fuel Farm: One 12,000-gallon Jet A Tank and one 
6,000-gallon Unleaded AVGAS Tank, Including EA or 
CATEX 1,427,537 0 1,427,537 0 1,427,537

B.6

s

Purchase Property for Instrument Approach Procedures 
(IAP) Implementation and Expanded RPZs, Including EA or 
CATEX 2,423,661 0 2,423,661 0 2,423,661

B.7
i

Implement GPS IAPs to Runway 35, 4, and 22, Including 
Installation of MALSR to Runway 35 and EA or CATEX 9,180,830 0 9,180,830 0 9,180,830

B.8
i

Relocate Glideslope Antenna and Equipment Building 
Near Runway 17 Outside of ROFA 885,848 0 885,848 0 885,848

B.9
o

Relocate Utility Box Near Runway 4/22 Outside of ROFA 
and ROFZ 61,803 55,623 55,623 6,180 0 61,803

B.10 f Construct SRE/Maintenance Facility 2,423,661 1,944,377 236,918 2,181,295 242,366 0 2,423,661
B.11

o
Remodel Existing Terminal and Demolish Existing ARFF 
Facility 1,454,197 0 1,454,197 0 1,454,197

B.12 x Expand Terminal Parking Lots, Phase 4 384,150 0 384,150 0 384,150
B.13 g Construct South GA Development Access Road 740,429 0 740,429 0 740,429
B.14

g
Construct Two OSU Flight Center 10-Unit T-hangars with 
Pavement 9,049,952 0 9,049,952 0 9,049,952

B.15 r Runway and Taxiway Pavement Maintenance 2,423,661 1,000,000 1,181,295 2,181,295 242,366 0 2,423,661
B.16 g Construct One Corporate Hangar with Pavement 2,681,781 0 2,681,781 0 2,681,781
B.17 g Install Two Electric Aircraft Charging Stations 504,122 0 504,122 0 504,122
B.18 g Construct Two Box Hangars 3,597,925 0 3,597,925 0 3,597,925
B.19 o Construct Portions of Perimeter Road, Phase 2 540,477 0 540,477 0 540,477
B.20

o
Construct Concrete Mow Strip/Wildlife Barrier to Entire 
Perimeter Fence 340,242 0 340,242 0 340,242

B.21 o Rehabilitate Airport Drainage System 605,915 0 605,915 0 605,915
B.22 i Rehabilitate PAPIs for Runways 17, 35, and 4 1,448,653 0 1,448,653 0 1,448,653
B.23 e Acquire Airfield De-icing Vehicle 605,915 0 605,915 0 605,915

Total Mid Term Project Funding $48,003,271 $5,000,000 $2,555,883 $7,555,883 $0 $14,241,950 $848,282 $0 $17,261,317 $0 $8,095,840 $0 $48,003,271

Long Term Projects (2033-2042)
C.1 r Reconstruct and Realign Taxiway F1, Including CATEX $1,210,072 1,089,065 $1,089,065 $121,007 $0 $1,210,072
C.2

r
Reconstruct and Realign Taxiway B, Including Demolition 
of Existing Pavement and CATEX 1,421,834 1,279,651 1,279,651 142,183 0 1,421,834

C.3 r Relocate Taxiway F, Including CATEX or EA 1,954,266 1,145,495 613,344 1,758,839 195,427 0 1,954,266
C.4 x Expand Terminal Parking Lots, Phase 5 664,027 0 664,027 0 664,027
C.5 r Runway and Taxiway Pavement Maintenance 1,627,547 1,464,792 1,464,792 162,755 0 1,627,547
C.6 g Construct One 10-Unit T-hangar with Pavement 3,630,215 0 3,630,215 0 3,630,215
C.7 g Construct Two Box Hangars 4,490,879 0 4,490,879 0 4,490,879
C.8 g Construct Two Corporate Hangars with Pavement 6,664,470 0 6,664,470 0 6,664,470
C.9

g
Construct One OSU Flight Center Maintenance Hangar 
and One 10-Unit T-hangar, with Pavement 11,663,579 0 11,663,579 0 11,663,579

C.10 r Construct Taxiway West of Runway 17/35, Including EA 42,084,562 2,000,000 35,876,105 37,876,105 300,000 3,908,456 0 42,084,562
C.11 r Runway and Taxiway Pavement Reconstruction 30,251,794 1,000,000 26,226,615 27,226,615 300,000 2,725,179 0 30,251,794
C.12 o Construct Portions of Perimeter Road, Phase 3 1,028,561 0 1,028,561 0 1,028,561
C.13 o Update Airport Master Plan 1,134,442 1,020,998 1,020,998 113,444 0 1,134,442
C.14 e Purchase ARFF Vehicle 1,512,590 1,000,000 361,331 1,361,331 151,259 0 1,512,590

Total Long Term Project Funding $109,338,839 $10,000,000 $63,077,396 $73,077,396 $0 $0 $1,486,075 $0 $26,449,144 $0 $8,326,224 $0 $109,338,839

Total Project Funding $210,184,145 $24,168,052 $86,569,463 $110,737,515 $2,000,000 $14,241,950 $2,684,357 $3,052,715 $53,429,190 $1,750,000 $19,969,949 $2,318,469 $210,184,145
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-3
Master Plan - Financial Implementation Analysis
Statewide Hangar Loan Program Funded Debt

13-Feb-24

Debt Issue Structure
Issue Date: 01-Jan-24

Interest: 1.8%
Term: 10 Years 

Project Funding Requirement: $1,750,000
Debt Service Reserve Fund Requirement (MADS): 0

Capitalized Debt Issue Costs (0%): 0
Total Debt Requirement: $1,750,000

Debt Service Schedule
Payment Beginning Annual Debt Interest Principal Ending
Number Year Principal Service Payment Payment Principal

1 2024 $1,750,000 $192,788 $31,500 $161,288 $1,588,712
2 2025 1,588,712 192,788 28,597 164,192 1,424,520
3 2026 1,424,520 192,788 25,641 167,147 1,257,373
4 2027 1,257,373 192,788 22,633 170,156 1,087,217
5 2028 1,087,217 192,788 19,570 173,218 913,999
6 2029 913,999 192,788 16,452 176,336 737,663
7 2030 737,663 192,788 13,278 179,510 558,152
8 2031 558,152 192,788 10,047 182,742 375,411
9 2032 375,411 192,788 6,757 186,031 189,380
10 2033 189,380 192,788 3,409 189,380 0

Totals $1,927,884 $177,884 $1,750,000



STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-4
Master Plan - Financial Implementation Analysis

Actual, Budgeted and Projected Operations & Maintenance Expenses
13-Feb-24

Phase I (0 - 5 Years) Phase II Phase III
Actual Actual Actual Budget Budget (6 - 10 Years) (11 - 20 Years)

Operations & Maintenance Expenses 2020 2021 2022 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042
Personnel Compensation and Benefits $931,380 $1,022,892 $1,128,603 $1,083,722 $1,136,965 $1,171,074 $1,206,206 $1,242,392 $5,840,359 $6,793,911 $17,006,452
Travel and Training 10,318 14,914 26,086 33,235 30,000 30,900 31,827 32,782 158,744 179,264 448,733
Insurance 7,851 7,851 26,765 46,960 31,000 31,930 32,888 33,875 176,652 185,240 463,691
Utilities and Telecommunications 7,522 8,840 12,641 26,500 15,000 15,450 15,914 16,391 89,254 89,632 224,366
Dues and Subscriptions 4,928 5,095 5,905 5,000 5,000 5,150 5,305 5,464 25,918 29,877 74,789
Advertising and Promotion 9,523 575 3,824 7,300 3,800 3,914 4,031 4,152 23,198 22,707 56,839
Janitorial Services and Supplies 8,221 28,040 39,410 44,500 44,500 45,835 47,210 48,626 230,671 265,909 665,620
Contract for Services 8,422 52,645 60,555 57,500 60,000 61,800 63,654 65,564 308,518 358,529 897,466
Parts and Supplies 33,774 20,201 33,980 37,500 27,500 28,325 29,175 30,050 152,550 164,326 411,338
Chemicals 22,754 21,387 23,940 25,000 25,000 25,750 26,523 27,318 129,591 149,387 373,944
Clothing and Uniforms 1,857 3,117 3,392 6,000 6,000 6,180 6,365 6,556 31,102 35,853 89,747
Equipment and Other Rentals 6,023 1,905 1,905 2,300 2,300 2,369 2,440 2,513 11,922 13,744 34,403
Repairs and Maintenance 74,549 34,647 79,917 41,146 36,750 37,853 38,988 40,158 194,894 219,599 549,698
Fuel and Oil 42,170 19,444 34,756 26,000 26,000 26,780 27,583 28,411 134,774 155,362 388,902
Supplies, Minor Tools, Safety Equipment 19,580 8,523 9,422 8,300 8,300 8,549 8,805 9,070 43,024 49,596 124,149
Professional Services 64,362 4,405 4,000 54,000 4,000 4,120 4,244 4,371 70,735 23,902 59,831
Software Maintenance 0 4,600 3,600 44,600 3,600 3,708 3,819 3,934 59,661 21,512 53,848
Technology and PC Hardware 1,068 4,439 506 7,200 1,000 1,030 1,061 1,093 11,384 5,975 14,958
Office Supplies and Postage 15 686 1,141 1,250 1,250 1,288 1,326 1,366 6,480 7,469 18,697
Direct Costs 8,272 19,727 19,727 19,727 19,727 20,319 20,928 21,556 102,257 117,878 295,072
Indirect Costs 19,602 23,913 23,913 23,913 23,913 24,630 25,369 26,130 123,956 142,892 357,685
Miscellaneous Expenses 6,033 734 279 1,680 1,680 1,730 1,782 1,836 8,708 10,039 25,129
Contingency 0 350 0 11,444 100,000 103,000 106,090 109,273 429,807 597,548 1,495,776

Total Operations & Maintenance Expenses $1,288,222 $1,308,929 $1,544,268 $1,614,777 $1,613,285 $1,661,684 $1,711,534 $1,762,880 $8,364,160 $9,640,151 $24,131,134
Annual Growth Rate - 1.6% 18.0% 4.6% -0.1% 3.0% 3.0% 3.0% 2.7% 3.0% 3.0%

Operating Expenses Per Enplaned Passenger:
Stillwater Regional Airport $104.62 $64.39 $70.12 $67.68 $62.42 $59.35 $59.58 $59.81 $61.54 $60.54 $62.47
Non-Hub Industry Average $65.89 $75.95 $75.83 $75.71 $75.60 $75.48 $75.37 $75.25 $75.48 $74.90 $74.05

Projected
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-5
Master Plan - Financial Implementation Analysis

Actual, Budgeted and Projected Operating Revenues
13-Feb-24

Phase I (0 - 5 Years) Phase II Phase III
Actual Actual Actual Budget Budget (6 - 10 Years)(11 - 20 Years)

Revenues 2020 2021 2022 2023 2024 2025 2026 2027 Total 2028-2032 2033-2042
LDW - Landed Weight Growth + Inflation
ENP - Enplanement Growth + Inflation

AIRLINE REVENUES
Landing Fees 28,758 22,959 36,821 25,325 29,325 $31,463 $32,828 $34,252 $153,194 $194,866 $538,539
Terminal Rent 47,676 51,731 50,889 51,000 51,000 52,530 54,106 55,729 264,365 304,749 762,846
Stand By ARFF Fee 21,310 14,310 23,140 7,000 20,000 20,600 21,218 21,855 90,673 119,510 299,155
Security Fee 18,030 13,565 18,755 14,000 19,000 19,570 20,157 20,762 93,489 113,534 284,197

Total Airline Revenues $115,774 $102,565 $129,605 $97,325 $119,325 $124,163 $128,309 $132,598 $601,720 $732,659 $1,884,738
Annual Growth Rate - -11.4% 26.4% -24.9% 22.6% 4.1% 3.3% 3.3% 0.5% 3.4% 3.4%

Airline Cost Per Enplaned Passenger:
Stillwater Regional Airport $9.40 $5.05 $5.89 $4.08 $4.62 $4.43 $4.47 $4.50 $4.43 $4.60 $4.88
Non-Hub Industry Average $12.02 $13.13 $13.11 $13.09 $13.07 $13.05 $13.03 $13.01 $13.05 $12.95 $12.80

NON-AIRLINE REVENUES
Fuel Sales (Profit from Fuel Sales, Net with Purchases) $16,748 -$5,416 $44,794 $0 $0 $0 $0 $0 $0 $0 $0
Room Rental 54,917 55,579 59,562 59,000 59,000 60,770 62,593 64,471 305,834 352,553 882,508
Pasture Rental 26,725 28,837 34,404 25,000 29,000 29,870 30,766 31,689 146,325 173,289 433,775
Hangar Rental 83,927 87,008 94,771 85,000 88,000 90,640 93,359 96,160 453,159 525,842 1,316,283
Land Rental 38,953 116,059 123,842 120,000 120,000 123,600 127,308 131,127 622,035 717,057 1,794,931
Concessions 1,660 840 1,209 900 1,000 1,116 1,179 1,246 5,441 7,374 22,494
Landing Fee - Non-Airline 750 675 675 675 675 724 756 788 3,618 4,485 12,396
Fuel Flowage Fee 81,782 83,168 108,747 82,000 92,000 98,709 102,990 107,458 483,157 611,344 1,689,534
Parking Fee 15,650 27,478 29,088 21,600 22,000 22,660 23,340 24,040 113,640 131,461 329,071
ID/Access Card Fee 0 0 1,050 0 0 0 0 0 0 0 0
Vendor Sales Sharing 11,962 5,697 8,961 7,400 8,000 8,240 8,487 8,742 40,869 47,804 119,662
Interest on Loan 160 60 0 40 0 0 0 0 40 0 0
Miscellaneous Revenue 4,965 4,488 7,055 18,000 5,000 5,150 5,305 5,464 38,918 29,877 74,789
Ad Sales 0 0 0 4,800 0 0 0 0 4,800 0 0
Workers' Comp Contributions 0 0 0 0 0 0 0 0 0 0 0
Nonaviation Fuel Sales 8,150 5,096 7,459 0 7,000 7,210 7,426 7,649 29,285 41,828 104,704

Total Non-Airline Revenues $346,349 $409,570 $521,617 $424,415 $431,675 $448,689 $463,509 $478,834 $2,247,122 $2,642,916 $6,780,148
Annual Growth Rate - 18.3% 27.4% -18.6% 1.7% 3.9% 3.3% 3.3% -1.7% 3.3% 3.3%

NON-OPERATING REVENUES
Interest Income $0 $7,160 $9,313 $0 $0 $0 $0 $0 $0 $0 $0
Gain on Sale of Assets 0 0 22,680 0 0 0 0 0 0 0 0
COVID Relief Funding 0 0 0 997,569 0 0 0 0 997,569 0 0

Total Non-Operating Revenues $0 $7,160 $31,993 $997,569 $0 $0 $0 $0 $997,569 $0 $0
Annual Growth Rate -           - 346.9% 3018.1% -100.0%           -           -           -           - -           - 

Total Revenues $462,123 $519,295 $683,215 $1,519,309 $551,000 $572,852 $591,819 $611,431 $3,846,411 $3,375,575 $8,664,886
Annual Growth Rate - 12.4% 31.6% 122.4% -63.7% 4.0% 3.3% 3.3% -2.2% 3.3% 3.3%

Operating Revenues Per Enplaned Passenger:
Stillwater Regional Airport $37.53 $25.19 $29.57 $21.87 $21.32 $20.46 $20.60 $20.75 $20.96 $21.20 $22.43
Non-Hub Industry Average $61.02 $74.06 $73.94 $73.83 $73.71 $73.60 $73.49 $73.38 $73.60 $73.04 $72.20

Projected
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STILLWATER REGIONAL AIRPORT (SWO)
City of Stillwater, Oklahoma

SWO - MP - 2023 - 6 Schedule E-6
Master Plan - Financial Implementation Analysis

Financial Plan Summary
Budgeted and Projected Net Revenues, Capital Funding and Capital Expenditures

13-Feb-24

Phase I (0 - 5 Years) Phase II Phase III
Operating/Capital Cash Flow Budget Budget (6 - 10 Years) (11 - 20 Years)

2023 2024 2025 2026 2027 Total 2028-2032 2033-2042

Passenger Enplanements 23,858 25,846 28,000 28,727 29,473 135,904 159,236 386,282
Annual Growth Rate - 8.33% 8.33% 2.60% 2.60% 5.43% 2.59% 2.58%

Operating Cash Flow
Revenues:

Airline Revenues $97,325 $119,325 $124,163 $128,309 $132,598 $601,720 $732,659 $1,884,738
Non-Airline Revenues 424,415 431,675 448,689 463,509 478,834 2,247,122 2,642,916 6,780,148
Non-Operating Revenues 997,569 0 0 0 0 997,569 0 0

95,468 1,062,285 1,088,831 1,119,716 1,151,449 4,517,749 6,264,576 15,466,248

Total Revenues $1,614,777 $1,613,285 $1,661,684 $1,711,534 $1,762,880 $8,364,160 $9,640,151 $24,131,134

Operations & Maintenance Expenses (1,614,777) (1,613,285) (1,661,684) (1,711,534) (1,762,880) (8,364,160) (9,640,151) (24,131,134)

Total Net Operating Cash Flow Available
For Capital Expenditures $0 $0 $0 $0 $0 $0 $0 $0

Capital Cash Flow
Beginning Cash Balance $2,319,155 $1,803,282 $20,686 $20,686 $20,686 $2,319,155 $686 $686

Other Capital Funding Sources:
AIP Entitlement Grants $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,000,000 $5,000,000 $10,000,000
BIL Airport Infrastructure Grants (AIG) 1,019,003 1,019,683 1,019,683 1,019,683 0 4,078,052 0 0

AIP Entitlement & AIG unspent current year + carryover (289,467) 0 0 0 0 0 0 0
AIP Entitlements & AIG carryover from the prior years 90,000 289,467 0 0 0 90,000 0 0

AIP Discretionary/BIL Airport Terminal Grants (ATP) & Tower Gra  0 12,136,184 0 0 8,800,000 20,936,184 2,555,883 63,077,396
Oklahoma Aeronautics Commission (OAC) Grants 0 1,000,000 0 0 1,000,000 2,000,000 0 0
Other Federal / State Grants 0 0 0 0 0 0 14,241,950 0
Passenger Facility Charges 94,261 102,117 110,628 113,501 116,449 536,957 629,141 1,526,199

PFC beginning year unliquidated balance 446 94,707 196,825 307,453 420,954 446 187,403 (31,737)
PFC unspent current year + carryover (94,707) (196,825) (307,453) (420,954) (187,403) (187,403) 31,737 (8,387)

Debt Proceeds (10 yrs, 1.8%) Thru 2033 0 1,750,000 0 0 0 1,750,000 0 0
Less Debt Service 0 0 (192,788) (192,788) (192,788) (578,365) (963,942) (385,577)
Plus Debt Service Reimbursed by Tenant 0 0 192,788 192,788 192,788 578,365 963,942 385,577

City Contribution 228,083 2,576,280 224,121 224,232 -200,000 3,052,715 0 0
Private 3rd Party Funding 0 0 2,347,772 0 7,370,957 9,718,729 17,261,317 26,449,144
Other Unidentified Funding 0 1,792,800 0 368,249 1,386,836 3,547,885 8,095,840 8,326,224

Total Other Capital Funding Sources $2,047,619 $21,564,414 $4,591,575 $2,612,164 $19,707,793 $50,523,565 $48,003,271 $109,338,838

Total Funds Available for Capital Expenditures $4,366,774 $23,367,696 $4,612,261 $2,632,849 $19,728,479 $52,842,720 $48,003,957 $109,339,524

Capital Improvement Program Expenditures 2,563,492       23,347,010     4,591,575       2,612,164       19,727,793     52,842,035     48,003,271     109,338,839    

Ending Cash Balance $1,803,282 $20,686 $20,686 $20,686 $686 $686 $686 $685

Subsidy Required to Fund Operating Deficit

Projected
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APPENDIX SEVEN. Airport Obstacle Action Plan 

INTRODUCTION 
Airports are required to protect approach and departure paths from encroachment by objects to ensure the 
safety of people on the ground and in aircraft. The City of Stillwater is responsible for maintaining clear 
approach and departure surfaces at Stillwater Regional Airport (SWO). This responsibility is derived from FAA 
grant assurances attached to all FAA-administered airport financial assistance programs. Specifically, the 
following grant assurances apply to maintaining clear airport approaches: 

 Grant Assurance 19 states that the airport shall be operated in a safe and serviceable conditions and in 
accordance with appropriate minimum standards required by applicable agencies. 

 Grant Assurance 20 states that an airport sponsor must also take appropriate action to ensure that 
terminal airspace will be adequately cleared and protected by removing, lowering, lighting, or otherwise 
mitigating existing airport hazards and by preventing the establishment of future hazards. 

 Grant Assurance 21 states that an airport sponsor must take appropriate action, to the extent practicable, 
including the adoption of zoning laws, to restrict the use of land adjacent to the airport to uses compatible 
with normal airport operations. 

 Grant Assurance 29 says the airport sponsor must keep the Airport Layout Plan (ALP) up to date 
(obstacles are generally shown on the ALP plan and profile sheets). 

The Federal Aviation Administration (FAA) has issued a reminder memo regarding airport sponsors’ 
requirements and the FAA’s policies (see Attachment One). The objective of this Obstacle Action Plan (OAP) 
is to identify existing obstructions, recommend steps for their removal, and provide means and methods for 
addressing future obstructions based on the ultimate airport configuration. 

OBSTRUCTION ANALYSIS 
Imaginary Surfaces 

The determination of surrounding objects as obstacles is based on a set of imaginary surfaces established to 
identify and evaluate obstacles. Both existing and future surfaces are utilized. Existing surfaces are designed 
to identify objects that penetrate or come close to penetrating surfaces of the existing airport configuration. 
The OAP will identify initial action steps to remove these obstacles. The future surfaces are designed to 
protect for the long-term airport configuration and address long-term action steps for removing and preventing 
obstructions. 

A variety of imaginary surfaces have been established to aid airport sponsors in evaluating objects in the 
surrounding airspace and prioritize steps for their removal. The following surfaces are used in the OAP, which 
were detailed and evaluated in the Master Plan. 
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 Threshold Siting Surface (TSS). 

 Straight-In Visual Portion of the Final Approach Segment Surface (20:1 TERPS Surface) 

 Vertical Guidance Surface (VGS). 

 Precision Approach Path Indicator (PAPI) Obstacle Clearance Surface.  

 Inner Approach Obstacle Free Zone (IAOFZ). 

 Federal Aviation Regulations (FAR) Part 77. 

Because the 20:1 TERPS Surface is virtually identical to the TSS (only slightly narrower at the outer edge), it 
is considered in the TSS analysis that follows. 

Obstacle Identification 

Since trees are the primary tall objects surrounding SWO and not manmade objects, this OAP will focus on 
tree analysis. To determine existing tree obstacles, data provided in the Airport Geographical Information 
System (AGIS) is used for object identification, height, and location. Some trees that are very close together 
and of similar height may not be collected as individual points by the AGIS data. Depending on the density 
and height of trees, there may be more than one tree at a particular AGIS identified location. 

RECOMMENDATIONS 
Based on the data and analysis Runway Ends 4, 22, and 35 have obstacles that penetrate the FAR Part 77 
imaginary surfaces, as identified in Table 7-1. 

Recommendation 1 

Remove obstacles that penetrate the FAR Part 77 Surfaces. 

Action 

It is recommended that SWO negotiate with property owners and remove off-airport trees that penetrate the 
FAR Part 77 surfaces identified in Table 7-1. Removal of trees is preferred since Airport Improvement 
Program (AIP) grant funds may not be used to address the same obstacle more than once. SWO should 
remove on airport trees and bushes as soon as possible to maintain clear approaches to the runways. 
Grading of ground on SWO property should commence with the next major projects near Runway Ends 4 and 
35. 

Justification 

Obstacles to these surfaces have a negative effect on the ability to retain existing nighttime approaches or 
approaches with vertical guidance.  
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Table 7-1:  Existing FAR Part 77 Surface Obstacles, By Runway End 
Runway 
End/ 
Obstacle No. Description Latitude Longitude 

Top 
Elevation Proposed Mitigation 

Runway 4      
24026 Tree W 97° 05' 32.193" N 36° 09' 13.766" 977.9’ Remove 
33875 Tree W 97° 05' 29.953" N 36° 09' 11.370" 980.4’ Remove 
GROUND Terrain Varies Varies 965.0’ Grade 
Runway 22      
25775 Tree W 97° 04' 42.641" N 36° 10' 00.075" 1001.9’ Remove 
25816 Tree W 97° 04' 27.013" N 36° 09' 59.711" 1033.1’ Remove 
33899 Bush W 97° 04' 42.548" N 36° 09' 59.852" 996.6’ Remove 
33907 Bush W 97° 04' 42.125" N 36° 09' 59.833" 996.4’ Remove 
33915 Bush W 97° 04' 42.317" N 36° 10' 00.734" 997.7’ Remove 
33923 Bush W 97° 04' 42.685" N 36° 10' 00.585" 998.2’ Remove 
33931 Bush W 97° 04' 42.199" N 36° 10' 00.072" 996.6’ Remove 
Runway 35      
19625 Ground W 97° 05' 17.924" N 36° 09' 05.161" 966.5’ Grade 
35263 Tree W 97° 05' 04.771" N 36° 08' 57.231" 982.7’ Remove 
35271 Tree W 97° 05' 04.881" N 36° 08' 57.108" 982.1’ Remove 
35279 Tree W 97° 05' 04.696" N 36° 08' 55.970" 986.6’ Remove 
35287 Tree W 97° 05' 04.670" N 36° 08' 55.612" 988.6’ Remove 
35311 Tree W 97° 05' 03.665" N 36° 08' 54.056" 990.9’ Remove 
35303 Tree W 97° 05' 04.658" N 36° 08' 54.982" 987.0’ Remove 
Source: Mead & Hunt analysis. 

Information Needed 

 Property owner’s names. 

 Property deeds. 

Action Steps 

 Review deeds and property information to verify any existing easements. 

 Perform site visits to confirm location and number of individual trees at each location. 

 Meet with property owners, verify owner information is correct, and discuss proposed mitigation measures 
(removal of trees). 

 Remove trees within five years. 
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APPENDIX EIGHT. Airport Layout Plan 
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