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Future System Condition Scenarios 
Introduction 
The aviation system planning process provides the framework for guiding future aviation 
development to meet existing demands while accommodating the needs of the future. There are 
numerous factors inherent to and external from the airport system that may impact its 
development over time. Within the aviation system, changes pertaining to levels of commercial 
service provided within the state, aircraft technologies, federal and state regulations, and other 
considerations impact how airports should be developed over time. Externally, population shifts 
and public investment decisions—which are driven by broader political agendas and 
governmental priorities—affect airport development within states and nationally. Because these 
factors evolve over time, it is important to consider multiple scenarios when planning the future 
aviation system.   

The need for forward-thinking contingency planning is an important element of airport resiliency, 
a broad concept that refers to the ability of an airport to manage and quickly, effectively, and 
efficiently overcome disruptive conditions. The value of proactively planning to maintain financial 
and operational continuity in the face of unexpected events was evident during the COVID-19 
pandemic (COVID-19). COVID-19 had devastating effects on multiple sectors of the aviation 
industry. In 2020, enplanements dropped by more than 55 percent at Tennessee’s commercial 
service airports, resulting in drastic reductions in passenger-related airport revenues such as 
Passenger Facility Charges (PFCs), gate and jet fees, parking, and retail commissions. Air 
cargo was less impacted by the pandemic, fueled by consumers’ reliance on e-commerce and 
the need to ship medical supplies quickly around the globe. Air cargo volumes decreased 8.9 
percent globally in 2020 compared to 2019 but increased by 3.0 percent at the top ten busiest 
air cargo hubs.1 Volumes at Memphis International Airport (MEM) grew by 6.7 percent between 
2019 and 2020 to reach 4.6 million metric tons.2 Memphis International Airport surpassed Hong 
Kong International Airport (HKG) to become the busiest air cargo hub in the world. General 
aviation airports generally reported minimal changes in activity level, with some facilities 
witnessing additional traffic due to a higher number of corporate/business operations and other 
activities.  

These findings suggest that the impacts of COVID-19 on aviation remain uneven, with major 
differences as a result of geographic regions, airport types, aviation activities supported, and 
other variables. Nonetheless, airports with diverse revenue streams, existing resiliency and/or 
contingency plans, and the flexibility to pivot in the face of evolving obstacles are often able to 
most easily endure changing conditions, or even find new opportunities to enhance resiliency, 
sustainability, and economic vitality.  

This chapter of the TASP considers the potential impacts of eight conditions or “scenarios” that 
the Tennessee Department of Transportation (TDOT) Aeronautics Division has selected as 
having a high potential for impacting the system through the 20-year planning horizon of the 
TASP. Each of these scenarios will likely impact future airport development in terms of 
demands, recommended facilities and services, and the role aviation plays within the 
multimodal transportation network. The degree and timeframe of these impacts are currently 

 
1 https://aci.aero/news/2021/04/22/aci-world-data-reveals-covid-19s-impact-on-worlds-busiest-airports/ 
2 https://aci.aero/wp-content/uploads/2021/04/2020PrelimTop10Cargo.pdf 
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unknown. Therefore, this chapter provides a series of “what-if” scenarios that should be 
frequently re-evaluated to determine when, how, and/or if airport planning and investment 
decisions should be adjusted to align with current conditions. To evaluate these scenarios, 
TDOT Aeronautics Division identified several perspectives from which each scenario should be 
evaluated shown in Table 1. This exercise offers the opportunity to reflect and proactively 
maintain current planning efforts with ever-changing internal and external factors affecting the 
aviation industry at global, domestic, and/or Tennessee-specific scales. 

Table 1: Future Scenarios and Evaluation Perspectives 
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Changes to Commercial Service and Airline Service 
In the years immediately preceding COVID-19, airlines added new service at all six commercial 
service airports in the state, and enplanements were at an all-time high. According to forecast 
projections developed by the TASP, enplanements will grow by an average of 1.8 percent 
annually statewide between 2019 and 2040. Activity levels at Nashville International Airport 
(BNA), the largest passenger service airport in Tennessee, will exceed this average to grow at 
an average annual rate of 2.1 percent. The number of revenue-paying passengers boarding an 
aircraft in Tennessee is projected to increase from 13.2 million in 2019 to 19.2 million by the end 
of the forecast horizon in 2040. While COVID-19 has reduced demand for passenger travel 
since March 2020, the rebound is occurring more quickly than many analysts initially projected.  

In addition to scheduled passenger service, commercial service airports are critical for the 
delivery and processing of air cargo. Memphis International Airport was the busiest cargo airport 
in the world in 2020 in terms of volume.3 FedEx’s “SuperHub” at Memphis International Airport 
operates over 400 flights and handles more than 180,000 packages each day with a staff of 
more than 11,000 workers. Demand for air cargo continues to reach all-time highs as shoppers 
increasingly turn to e-commerce to purchase durable and nondurable goods; vaccines and other 
COVID-19 relief supplies are transported globally; and the U.S. economy remains strong. 
Additionally, the International Air Transport Association (IATA) recognizes several key operating 
conditions supportive of air cargo, including a robust manufacturing sector, a rising number of 
new export orders, supply chain disruptions causing manufacturers to turn to air cargo to 
recover lost time during the production process, and the need for businesses to quickly refill 
stocks due to low levels of inventory compared to sales volumes.4 IATA reported that air cargo 
demand was up nine percent in February 2021 compared to pre-COVID-19 levels witnessed 
during the same month in 2020. The Airports Council International-North America (ACI-NA) 
World Annual Traffic Forecast predicts air cargo traffic (in metric tons) will increase by 26 
percent from 2019 to 2040. 

Projected growth in commercial passenger service and air cargo will place new demands on 
Tennessee’s commercial service airports, although growth may not be equally distributed 
between facilities. The following subsections specifically consider how increases in passenger 
and air cargo volumes may affect airport infrastructure in terms of maintenance and capacity 
enhancements, as well as the funding necessitated by such needs. Additionally, the state and 
federal regulations subsection discusses the Essential Air Service (EAS) program. This 
federally-funded program supports connectivity and accessibility for residents and businesses in 
rural communities through the U.S. but has faced scrutiny due to rising costs and lack of 
government oversight. 

 
3 https://flymemphis.com/properties-and-cargo 
4 https://www.iata.org/en/pressroom/pr/2021-04-07-01/ 
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INFRASTRUCTURE 

The near-term recovery of passenger travel and long-term growth trends for passenger and air 
cargo portends a return to profitability for U.S. airlines but renewed strains on commercial 
service infrastructure. “Building the Runway to Economic Growth,” an annual report on domestic 
airport infrastructure needs published by ACI-NA, reports that commercial service airports in the 
U.S. need $99.8 billion in investment through 2025. This includes capacity enhancements to 
serve more passengers and larger aircraft; implement new airside standards and security 
requirements; reconstruct existing infrastructure; and enhance multimodal access, 
environmental stewardship, and the passenger experience.  

As shown in Table 2, Tennessee’s commercial service airports report $1.5 billion in investment 
needs through 2025—an average of $300.0 million each year for f ive years. In contrast, in 2019 
TDOT Aeronautics Division had $50,707,488 in funding available from the State Tennessee 
Equity Fund (TEF), non-primary entitlement funds (NPE), supplemental funding, and state 
apportionment combined. This funding was allocated across all of Tennessee’s state system 
airports, including general aviation airports, in accordance with the funding eligibility 
requirements associated with each funding source. The significant gap between available 
funding and investment needs may hinder the system’s ability to meet the growing needs of 
businesses, travelers, and logistics companies in the years ahead and diminish airports’ roles 
as economic engines for their communities, the state, and nation. 

Table 2: Commercial Service Investment Needs, 2021-2025 

 City FAA ID Airport 2021-2025 NPIAS* 
Development Estimate 

Bristol/Johnson/ 
Kingsport TRI Tri-Cities Airport $54,532,205 

Chattanooga CHA Lovell Field $12,000,000 

Jackson MKL McKellar-Sipes 
Regional Airport $16,781,111 

Knoxville TYS McGhee Tyson Airport $146,680,916 

Memphis MEM Memphis International 
Airport $909,143,317 

What If

The number of 
commercial service 
passengers continue to 
grow at a steady pace? 

Could We

Continue to develop 
infrastructure at current 
commercial service 
airports, as well as 
explore developing 
commercial service at 
general aviation 
airports?
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 City FAA ID Airport 2021-2025 NPIAS* 
Development Estimate 

Nashville BNA Nashville International 
Airport $309,543,627 

TOTAL $1,448,681,176 
*NPIAS = National Plan of Integrated Airport Systems (NPIAS). Source: FAA NPIAS 2021-2025 

Tennessee’s commercial service airports not only lack sufficient funding to meet growing 
demands but limitations such as encroachment, land ownership, and environmental conditions 
may constrain airports’ abilities to expand even if funding were available. Over time, it may be 
necessary to promote the development of commercial air service at general aviation airports 
that currently provide limited or no scheduled and unscheduled air charter/taxi services.  

Commercial air service development requires a comprehensive evaluation of factors including 
local economic conditions; how a proposed airport’s services, fares, and facilities compare to 
nearby or “competing” peer facilities; and specific drivers of aviation demand within the 
proposed airport’s catchment area. It also involves close collaboration with potential carriers to 
understand the costs and revenue issues that influence carriers’ decisions regarding which 
markets to serve. In a 2003 General Accounting Office (GAO) report, air carriers were asked to 
identify their top priorities when examining small markets for new or additional service. The 
results are as follows, listed in order of priority: 

 Actual or potential market demand 
 Demographic/economic data 
 Airport costs 
 Congestion at the carrier’s hubs 
 Incentives 
 Limits on the potential community’s airport gates and runways 

Ultimately, providing commercial air service is driven by a carrier’s ability to be profitable within 
a specific market in the long-term. Airport sponsors and other stakeholders involved in air 
service development can extend financial and non-financial incentives to carriers to enhance 
profitability. Incentives can include financial subsidies via waiving landing fees, providing in-kind 
support, and offering minimum revenue guarantees. However, as stated by an Airport 
Cooperative Research Report (ACRP) on Passenger Air Service Development (2009),  

Like any business, airlines seek to maximize profitability, and do so by establishing and 
operating routes that make a positive contribution to their bottom line. . . At the most 
basic level, a carrier’s air service decisions are based on weighting the revenue that it 
can generate in a market versus the cost of providing service to that market. (p. 24) 

Any airport must closely evaluate its community, the market in which it is located, and many 
other factors to decide if the investment involved in air service development is worth the 
potential upside. 
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FUNDING 

Tennessee’s commercial service airports receive public support through the federal Airport 
Improvement Program (AIP), state grants through the TEF, and capital contributions from local 
government sources. All types of public funds have associated eligibility requirements that 
stipulate the types of projects that can be supported. AIP-eligible projects include most types of 
airside improvements and landside development projects to support passengers and the 
traveling public. Hangars, debt service, and revenue-producing projects are typically ineligible 
for federal support.  

Because of these eligibility considerations as well as the significant gap between public funds 
and development needs, airports can generate revenue through tenant lease agreements, 
commercial activities, and other strategies. PFCs provide another source of federally-authorized 
funding to support airport development. Airport sponsors can levy PFCs on passengers to 
conduct specific airport improvement projects designed to preserve or enhance airport safety, 
security, or capacity; reduce noise generated by airport activity; or increase airline competition.5 
PFCs must be tied to specific projects, and FAA approval is required to implement a PFC.   

PFCs are capped at $4.50 per segment, and there is a maximum of two PFCs per segment per 
one-way trip and four PFCs on a two-way trip, for a maximum of $18 total.6 The FAA decreases 
AIP entitlement funds by 50 percent at large and medium hub airports that collect PFCs of $3 or 
less per flight segment and 75 percent for those airports that charge more than $3 per flight 
segment. Between the inception of the PFC program in 1992 and 2018, a total of $56.9 billion 
was collected from passengers traveling in the U.S.7 As of December 2019, 400 U.S. airports 
are approved to collect PFCs, including 98 of the top 100 airports in the U.S. in terms of 
passenger enplanements. All Tennessee’s commercial service airports are currently collecting 
PFCs at the maximum allowable rate ($4.50 per flight segment), as shown in Table 3.  

Table 3: PFCs Approved at Tennessee’s Commercial Service Airports 

Associated 
City Airport Name FAA ID Start – Expiration 

Years 
Total PFC 
Approved* 

Bristol/ 
Johnson/ 
Kingsport 

Tri-Cities Airport TRI 2007 - 2023 $18,954,523 

 
5 GAO (2018). “Airport Funding: Alternative Methods for Collecting Airports’ PFCs and Implementation 
Factors to Consider.” p.1.  
6 Passenger Facility Charges, 14 Code of Federal Regulations (CFR) Part 158 (June 22, 2007) 
7 FAA (2019). “Key passenger facility charge statistics as of December 31, 2019.”  

What If

Funding levels for PFCs 
do not increase?

Could We

Explore new funding 
opportunities for 
commercial service 
airports?
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Associated 
City Airport Name FAA ID Start – Expiration 

Years 
Total PFC 
Approved* 

Chattanooga Lovell Field CHA 2005 - 2022 $35,073,749 

Jackson McKellar-Sipes Regional 
Airport MKL 2002 - 2025 $332,248 

Knoxville McGhee Tyson Airport TYS 2003 - 2023 $103,771,921 

Memphis Memphis International 
Airport MEM 2018 - 2029 $152,778,627 

Nashville Nashville International 
Airport BNA 2015 - 2036 $1,099,716,682 

*Note: Total PFCs Approved refers to total charges allowed by airport location. This may include multiple PFC-
funding projects. Source: FAA 2019 

According to a 2017 GAO report, PFCs contributed approximately 18 percent of airport capital 
improvement funding between FY2009 – 2013 (more recent analysis is unavailable). Thus, 
while PFCs provide an important source of airport funding, they are insufficient to fill the funding 
shortages for projects necessary to meet the ongoing maintenance and rising capacity 
enhancement needs of U.S. airports. Further, the PFC cap was last raised in 2000—increasing 
from $3.00 (established in 1994) to $4.50 per flight segment. According to ACI-NA, “In the two 
decades since then, construction and related costs have risen steadily, meaning that the real 
value of the PFC—what it’s actually able to purchase—has declined by 40 percent.” In January 
2020, the RAND Corporation issued a report to Congress addressing 21 questions related to 
infrastructure funding and financing at commercial service airports (federally mandated under 
Section 122 of the 2018 FAA Reauthorization Act). Among other recommendations, the report 
advised Congress to remove the cap on PFCs and index the cap to inflation.8 Airlines strongly 
oppose an increase to PFCs, contending such an increase could reduce passenger demand. 
This, in turn, would reduce tax revenues into the Airport and Airway Trust Fund (AATF) used to 
fund other FAA programs.  

While the future of the PFC cap remains uncertain, all airports face the same broad industry 
trends: rising demand for passenger and air cargo services, larger aircraft, and new regulations 
affecting landside and airside planning and development. Commercial airports must work with 
state and federal partners to carefully prioritize capital development projects, finance projects 
through bonds and other mechanisms, increase airport revenues through new commercial 
activities, and consider entering into public-private partnerships to expand access to funds to 
expand and modernize Tennessee’s airports. 

  

 
8 https://www.rand.org/pubs/research_reports/RR3175.html 
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STATE AND FEDERAL REGULATIONS 

The 1978 Airline Deregulation Act (ADA) offered air carriers near-total independence in 
determining where to provide airline service and the fares charged for that service. 
Understanding that small markets may lose access to the National Air Transportation System, 
the Essential Air Service (EAS) Program was developed to provide federal subsidies to support 
a minimum level of service to remote markets. Today, the U.S. Department of Transportation 
(DOT) supports service to 110 communities in the lower 48 states and Puerto Rico and 60 
Alaskan communities that would otherwise not receive scheduled air service.9   

Over the years, Congress has limited the scope of the program, mostly by eliminating subsidy 
support for communities within a specified driving distance of a major hub airport and capping 
subsidies under certain criteria. The FAA Modernization and Reform Act of 2012 included 
additional EAS reform measures, including the requirement that a community have a minimum 
number of daily enplanements to remain eligible for subsidy. Further, the Consolidated 
Appropriations Act of 2014 (P.L. 113-76) and the Continuing Appropriations Resolution of 2015 
(P.L. 113-164) introduced additional measures to limit the scope of the program. The FAA 
Reauthorization Act of 2018 (P.L. 115-254) changed certain requirements regarding application 
of subsidy caps and sought to discontinue the Air Transportation to Noneligible Places (ATNEP) 
program in 2020.10 

Despite these attempts to reduce expenditures into the program, a recent Congressional 
Research Service (CRS) report noted that inflation-adjusted expenditures into the EAS Program 
rose 132 percent between 2008 and 2013. As of March 2021, EAS airports in the lower 48 
states and Puerto Rico receive $311.9M annually, for an average of $2.8M per airport. While the 
EAS Program provides important connectivity to some of the nation’s most remote communities, 
the program has come under scrutiny, with critics citing rising costs and insufficient cost control 
measures. For example, the CRS report (2018) recognizes that the enabling statute does not 
require the U.S. DOT to consider costs when evaluating airlines’ bids to provide service, and 
neither the subsidized carrier nor the communities they serve are required to take steps to 

 
9 https://www.transportation.gov/policy/aviation-policy/small-community-rural-air-service/essential-air-
service 
10 CRS (2018). “EAS.” Available online at https://fas.org/sgp/crs/misc/R44176.pdf (accessed May 2021). 

What If

EAS subsidy levels 
were impacted such that 
McKellar-Sipes 
Regional Airport could 
not benefit from the 
program?

Could We

Support McKellar-Sipes 
Regional Airport as they 
continue to participate in 
the program and focus 
TDOT Aeronautics 
Division efforts on 
retaining commercial 
service in the area?
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minimize government costs.11 A 2014 GAO report offered a number of recommended 
improvements to control costs, including a suggestion that multimodal options such as bus 
service to large airports or air taxi service between communities could be more cost-effective 
than the current EAS program.12 

Tennessee has one commercial service airport that participates in the EAS program, McKellar-
Sipes Regional Airport (MKL), located in Jackson. McKellar-Sipes Regional Airport receives 
$1.9M in EAS support. Until May 31, 2021, the airport offered 18 weekly flights on a nine-seater 
Cessna Caravan to St. Louis Lambert International Airport (STL) and Hartsfield–Jackson Atlanta 
International Airport (ATL) through Air Choice One. Service shifted to Boutique Air effective 
June 1, 2021. Like Tennessee’s other commercial service airports, McKellar-Sipes Regional 
Airport continues to grow in terms of enplanements. Between 2015 and 2019, the enplanements 
at McKellar-Sipes Regional Airport grew over 200 percent. This growth indicates that there is 
demand for commercial service in the region that is not being filled by Tennessee’s other 
commercial service airports. 

Changes in General Aviation Fleet Services 
Industry analysts often refer to the changing composition of the U.S. general aviation fleet from 
small, piston-powered aircraft to larger and more sophisticated jets as having an impact on 
multiple levels of the industry. This shift has implications for airports in terms of airfield design, 
hangar storage and fuel requirements, recommended passenger support facilities, and overall 
capacity. To highlight the extent to which the general aviation fleet has changed over time, 
Figure 1 shows the number and percent total general aviation aircraft by type (piston, 
turboprop, and jet) delivered to U.S. consumers in five-year increments between 1960 and 
2020. Prior to the 1980s, over 90 percent of U.S. general aviation aircraft were piston-powered. 
As the cost of f lying rose over time, piston-powered aircraft declined through the mid-1990s both 
in terms of percent total and number. The economic boom of the early 2000s reversed this trend 
as more hobby fliers entered the market by obtaining their private pilot licenses and purchasing 
small recreational aircraft. The economic recession that began in 2007 likely reversed this trend 
again, and the percent of piston-powered aircraft delivered to U.S. consumers has ranged 
between 48 and 55 percent of all general aviation aircraft since 2010. This long-term focus 
highlights the importance of regularly evaluating the type of aircraft utilizing Tennessee’s 
airports, as many facilities were initially designed in a significantly different era of f light. 

  

 
11 Ibid. p.12. 
12 GAO-14-454T, Commercial Aviation: Status of Air Service to Small Communities and the Federal 
Programs Involved, April 30, 2014, p. 9 



 

10 

 

Figure 1. Manufactured General Aviation Airplane Shipments by Type, 1960 – 2020 

Source: GAMA 2020 

More recently, the FAA Aerospace Forecast 2020 – 2040 reported a small but steady decline in 
the total general aviation fleet between 2010 and 2019 with a compound annual growth rate 
(CAGR) of negative 0.6 percent. A more nuanced evaluation of that decline reveals that the f leet 
is shifting from small, single- and multi-engine (SE and ME) piston-powered aircraft to larger 
turbine-powered turboprop and jet aircraft. As shown in Table 4 and Figure 2, SE and ME 
piston-powered aircraft declined by an average of 1.0 percent each year while turbine aircraft 
grew by 1.8 percent between 2010 to 2019. These trends are anticipated to continue during the 
FAA forecast period of 2020 to 2040, with small general aviation aircraft giving way to larger and 
more sophisticated turbine-powered aircraft. Over time, the total general aviation fleet is 
anticipated to remain static, with growth in turbine aircraft offsetting the losses within the piston-
powered category.  
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Table 4. Active GA and Air Taxi Aircraft, 2010 (Actual) – 2040 (Projected)1 

Year SE 
Piston 

ME 
Piston 

Turbo
prop Jet Exp.2 Light 

Sport3 Other Total GA 
Fleet 

Total 
Piston 

Total 
Turbine 

Historical 
2010 139,519 15,900 9,369 11,484 24,784 6,528 5,684 223,370  159,007  27,367  

2015 127,887 13,254 9,712 13,440 27,922 2,369 4,941 210,031  144,427  30,372  

Forecast Period 
2020 128,495 12,750 9,995 15,495 27,970 2,845 4,490 212,380  144,420  32,655  

2025 122,245 12,485 10,230 17,760 29,365 3,545 4,545 211,400  138,135  35,810  

2030 115,710 12,195 10,795 19,970 30,805 4,185 4,575 210,440  131,570  39,305  

2035 109,600 11,900 11,530 22,035 32,245 4,810 4,595 209,960  125,440  42,870  

2040 104,335 11,635 12,595 24,000 33,475 5,430 4,615 210,380  120,185  46,675  

CAGR 

2010-19 -0.8% -2.4% 0.7% 3.0% 1.3% -9.3% -2.8% -0.6% -1.0% 1.8% 

2019-20 -0.8% -0.4% 0.3% 3.1% 0.9% 5.4% 1.8% 0.0% -0.7% 1.9% 

2020-30 -1.0% -0.4% 0.8% 2.6% 1.0% 3.9% 0.2% -0.1% -0.9% 1.9% 

2020-40 -1.0% -0.5% 1.2% 2.2% 0.9% 3.3% 0.1% 0.0% -0.9% 1.8% 

Notes: (1) An active aircraft is one that has a current registration and was flown at least one hour during the calendar 
year. (2) Exp. = Experimental. (3) Light sport aircraft are defined as 1-2 person simple-to-operate, easy-to-fly aircraft 

that have a max weight of 1,320 pounds. Source: FAA Aerospace Forecasts, 2020 – 2040 

Figure 2. Active GA and Air Taxi Aircraft, 2010 (Actual) – 2040 (Projected) 

Source: FAA Aerospace Forecast, 2020 - 2040 
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The FAA cites several concurrent trends driving the shrinking piston-powered fleet and growing 
turbine-powered fleet (including rotorcraft). The largest component of the U.S. fleet, SE and ME 
fixed-wing piston aircraft, are being negatively affected by an aging private pilot population, 
rising private ownership costs, and an aging general aviation fleet being retired instead of 
replaced. At the same time, these same trends may be driving growth within the light sport 
aircraft category. This category is anticipated to grow by 3.3 percent annually through 2040. As 
the smallest category of aircraft, light sport aircraft are generally less expensive to own and 
operate while supporting many of the same types of GA activities as their larger counterparts.  

Growth in the more sophisticated and expensive turbine aircraft is being catalyzed by the 
continued strength of the U.S. economy indicated by a rising U.S. gross domestic product 
(GDP) and expanding corporate profits. COVID-19 may drive more businesses to embrace 
corporate/business aviation due to health and safety concerns associated with conventional 
commercial airline service. The industry is also witnessing an uptick in the number of pilots 
seeking commercial certif ication after many years of decline, driven in part by new student 
recruitment efforts aimed at curtailing the potential threat of a future pilot shortage.  

In addition to these broad industry trends catalyzing shifts within the existing fleet, new 
technologies are now beginning to enter the market that may further transform the future U.S. 
general aviation aircraft f leet. Small all-electric and hybrid-electric aircraft are already flying, and 
the pace of development is accelerating. Advocates of electric aircraft cite the significantly lower 
cost of f lying and reduced carbon emissions and noise as the technology’s greatest benefits. 
Hydrogen-powered aircraft are also under development, which some analysts believe offer the 
great potential for the future of f light. Shifts within the GA fleet in terms of aircraft size, 
sophistication, and fuel type may place new demands on Tennessee’s airports and challenge 
traditional revenue structures. At the same time, fleet changes may offer benefits in terms of 
environmental sustainability, noise reduction, and cost of flying. The opportunities and 
challenges associated with such shifts raise new questions about the long-term development 
and operations of Tennessee’s airports in terms of infrastructure, funding, and sustainability, as 
explored in the following sections.  

INFRASTRUCTURE  

  

What If

The number of ATCTs in 
Tennessee remains the 
same and non-towered 
airports continue to 
determine their 
operations through 
alternative strategies?

Could We

Determine the preferred 
strategy for estimating 
operations at non-
towered airports to 
ensure operation count 
methodologies are 
consistent?
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As the fleet shifts away from smaller, piston-powered aircraft to more sophisticated jets, the 
number of active general aviation aircraft in the U.S. increases, and the total number of general 
aviation hours flown rises, airports may need to consider expanding existing or constructing new 
infrastructure to meet rising demands. Airport planning and design are driven by understanding 
the number and type of operations occurring at an airport, particularly by the critical or design 
aircraft, which is defined as the most sophisticated aircraft that conducts at least 500 operations 
per year.13 The critical or design aircraft drives the design standards associated with airside 
facilities including the runway, taxiways, apron, and other facilities. The number and type of 
operations occurring at an airport are also important inputs during airport master planning, 
system planning, and environmental studies.  

Despite its application during airport planning efforts, obtaining operations counts at airports 
without an air traffic control tower (ATCT), also referred to as non-towered airports, is 
challenging and the results often inaccurate. Various strategies have been employed at non-
towered airports, including: 

 Deploying technology-based solutions such as acoustical counters and video-
capturing devices 

 Applying standard ratios of operations per based aircraft 
 Conducing visual surveys 
 Evaluating fuel sales 
 Analyzing ADS-B data    

Each of these solutions can aid in estimating operations occurring at a particular airport. The 
results obtained by aircraft counting technologies, for example, differ based on airfield layout, 
f leet mix, and the airports’ ability to manipulate and process the data obtained, among other 
considerations. The accuracy of ADS-B data depends on the percent of aircraft using the airport 
that are ADS-B out-equipped, coverage provided by the receiver at the airport, and the type of 
operations being conducted. Flight training and military operations are generally under-counted 
due to technological limitations.  

Thus, despite some improvement in the field, non-towered airports are at a significant 
disadvantage in terms of obtaining accurate information about the type and number of 
operations occurring at their facility. Eight airports in Tennessee have ATCTs (Table 5). Five 
airports’ ATCTs, including all general aviation facilities, operate less than 24 hours a day. This 
factor also impacts airports’ abilities to accurately count operations that occur outside of the 
tower’s hours of operations. 

Table 5. ATCTs at Tennessee System Airports 

Associated City FAA 
ID Airport Name Service 

Level 
NPIAS 

Classification or 
Nonprimary Role 

Hours of 
Operations 

Bristol/Johnson/Kingsport TRI Tri-Cities Airport CS Non-Hub 0600-2200 

Chattanooga CHA Lovell Field CS Small 0600-2350 

Jackson MKL McKellar-Sipes 
Regional Airport CS Regional 0700-1900 

Knoxville TYS McGhee Tyson 
Airport CS Small 24 hours 

 
13 FAA AC 150/5000-17, Critical Aircraft and Regular Use Determination 
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Associated City FAA 
ID Airport Name Service 

Level 
NPIAS 

Classification or 
Nonprimary Role 

Hours of 
Operations 

Memphis MEM Memphis 
International Airport CS Small 24 hours 

Millington NQA Millington-Memphis 
Airport GA Regional 

0900-0200 Mon;  
0530-0200 Tue-Fri;  
0530-1900 Sat-Sun 

Nashville BNA Nashville 
International Airport CS Medium 24 hours 

Smyrna MQY Smyrna Airport GA National 0700-2200 Mon-Fri;  
0700-1900 Sat-Sun 

Sources: FAA ADIP 2019; NPIAS 2020; AOPA 2020 

TDOT Aeronautics Division may want to consider adopting a standardized statewide 
methodology to count operations at non-towered airports for planning purposes. The 
methodology should offer recommended strategies by airport type based on factors such as: 

 Airf ield geometry/configuration 
 Airspace in which the airport is located (important for understanding if aircraft 

need to be ADS-B out equipped) 
 Type of aviation activities typically supported  
 Dedicated budget/staffing available 
 Ability to process and manipulate data 

Additional information regarding counting operations at non-towered airports is available in 
ACRP Report No. 129, Evaluating Methods for Counting Operations at Non-towered Airports 
(2015).  

FUNDING 

Electric aircraft offer numerous advantages in terms of reduced cost of operations, improved air 
quality, fewer carbon and other greenhouse gas emissions, and lower noise emissions as 
compared to their fossil fuel-powered counterparts. As small two- and four-seater electric 
aircraft will be first to the market, general aviation users including recreational pilots and flight 
schools will likely be the first to benefit. However, the airports that support electric general 
aviation activities may face a critical challenge: reduced fuel sales. Because the sale of 100LL 
and/or Jet-A fuel is the primary revenue-generating activity at many general aviation airports, 
the shift to electric aircraft could seriously impact an airport’s financial self-sufficiency. Fuel 
sales are also in part used to support the TEF. According to TDOT Aeronautics Division, this 
fund collected $27.7 million in aviation-related revenues allocated to public-use airports in 
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Tennessee in FY2019. Reduced aviation fuel taxes into the TEF could have a potentially 
serious impact on the state’s ability to support the maintenance and development of the state 
aviation system.  

Decreased fuel revenues to airports and to TDOT Aeronautics Division may be compounded 
should demand for general aviation increase as the primary operating expense associated with 
flying (i.e., fuel) falls. If electrification does result in a significant decrease in state aviation tax 
revenues as demand increases, fewer resources would be available to help airports keep pace 
with new and growing aviation infrastructure needs bolstered by the lower cost of f lying. 
Airports, TDOT Aeronautics Division, state and local policymakers, airlines, and other industry 
players will need to work together to rebalance the revenue/demand structure as the entire 
industry shifts. 

Growth in electric aircraft ownership raises questions about who should pay for the installation 
and maintenance of charging stations within the state. This growth also concerns the 
identif ication of the first airports that should receive available public support. Further 
complicating the issue, the industry has not adopted a single, industry-wide standard for 
universal electric aircraft charging equipment. Public support would have to ensure no one 
manufacturer was unfairly supported through the allocation of public funds for the installation of 
a specific type of charging station. New solutions are beginning to emerge that provide multiple 
plugs to support various manufacturers, but technologies are in the early phases of 
development with testing still underway. 

The electrif ication of aircraft may also impact the broad electricity grid, particularly with the 
concurrent electrification of other transportation modes including automobiles, buses, railways, 
and boats. Additional demands may require utility companies to construct new transmission 
lines, substations, and other costly infrastructure, particularly if demand arises at specific 
airports or areas of the state currently without excess power capacity. Finally, environmental 
benefits associated with electric aircraft, namely, reduced greenhouse gas (GhG) emissions and 
improved air quality, are a function of how electricity is generated. In Tennessee, nuclear power 
provides 43 percent of in-state energy consumption since the Tennessee Valley Authority’s 
(TVA) Watt Bar 2 generating plant began commercial operations in 2016. Nuclear power 
produces far fewer emissions than energy produced by fossil fuels, although the extraction of 
uranium and production and storage of radioactive waste presents its own environmental 
concerns.  

SUSTAINABILITY 

Growing concern about the impacts of carbon and other GhG emissions, fluctuating oil and fuel 
costs, and the aviation industry’s overall sustainability goals have led to rising interest in 
alternative fuel production for both piston- and turbine-powered aircraft. Sustainable aviation 
fuels (SAF) are currently available that utilize various types of biomass to create Jet-A fuel for 
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turbine aircraft. Nearly identical in chemistry to Jet-A produced using fossil fuels, SAFs are 
“drop-in ready,” meaning that neither fueling infrastructure nor aircraft need to be retrofitted to 
deploy this new technology. SAF can provide up to an 80 percent reduction in carbon emissions 
over the lifecycle of the fuel compared to traditional Jet-A, depending on the sustainability of the 
feedstock used, production methods, and supply chain from production to the airport.14 
Additionally, alternative jet fuel solutions may be an important bridging strategy that alleviates 
some emissions concerns during the market transition between aircraft utilizing traditional fuels 
and electric aircraft. Fueling hybrid-electric aircraft with SAF would be particularly impactful 
while providing the additional benefit of noise reduction.  

SAFs offer an important step forward in terms of the sustainability of turbine-powered aircraft. 
There is still pressing need for an alternative fuel solution for piston-powered aircraft reliant on 
100LL fuel, which composed nearly 60 percent of the U.S. general aviation fleet in 2019.15 
100LL fuel is the only lead-containing transportation fuel used in the U.S. and is a primary 
contributor to the relatively low levels of lead produced in the country. The FAA has partnered 
with the U.S. Environmental Protection Agency (EPA), engine manufacturers, and fuel 
producers to develop and deploy operationally safe alternatives to 100LL fuel through the Piston 
Aviation Fuels Initiative (PAFI). At the time of this writing in May 2021, a lead-free alternative to 
100LL fuel has not been approved for use. Several companies, including Shell and Swift Fuels, 
continue to develop a high-octane unleaded fuel replacement for piston aircraft that offers the 
same performance, reliability, and cost as traditional leaded fuels. These alternatives are also 
anticipated to reduce engine maintenance requirements, as lead results in significant engine 
wear, including spark-plug fouling and corrosion in the oil system.16  

Economic Development 
As an FAA state block grant program (SBGP) participant, TDOT Aeronautics Division is 
responsible for prioritizing state and federal dollars for the planning, maintenance, and 
expansion of Tennessee’s 78 system airports. In FY2019, $50.7 million was invested into 
Tennessee’s aviation assets via the state TEF and FAA AIP, as shown in Table 5. The 69 
Tennessee airports included in the NPIAS are eligible for federal AIP funding; the remaining 
nine non-NPIAS facilities are only eligible for state funding.17,18  

  

 
14 https://www.bp.com/en/global/air-bp/news-and-views/views/what-is-sustainable-aviation-fuel-saf-and-
why-is-it-important.html 
15 FAA Aerospace Forecasts, 2020-2040 
16 https://www.flyingmag.com/when-will-we-see-unleaded-av-gas/ 
17 Airports can also request funding for projects focused on promoting job creation in the Tennessee 
aviation industry via the Aeronautics Economic Development Fund. The fund is supported by the general 
fund when budged for and approved by the Tennessee state legislature each fiscal year. 
18 FAA AIP funds are annually distributed via discretionary grants and entitlement programs. Nonprimary 
entitlement (NPE) funds are provided to all general aviation airports included in the NPIAS that meet 
certain FAA requirements. Eligible airports receive $150,000 per year for a maximum of $600,000 over a 
four-year period. An airport can transfer its NPE to another eligible airport should it so choose.  
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Table 6. Federal and State Investment into Airports, FY2019 - 2020 

Funding Source (FY2019-2020) Amount ($) 
FAA SBG $13,982,472 

Supplemental Appropriations $9,000,000 

TEF1  $27,725,016 

TOTAL AIRPORT GRANT FUNDING $50,707,488 
Note: (1) The TEF is currently split 50/50 between general aviation and commercial service airports. Sources: FAA 

Grant History Look-up (accessed June 2021), TDOT Aeronautics Division 2021  

State and federal funds are allocated to development projects designed to enhance safety, 
security, and capacity; preserve pavement and other existing infrastructure assets; modernize 
facilities; and comply with FAA standards. Statewide programs, such as weather reporting 
stations and airfield pavement maintenance and marking, are also supported. Based on the 
analyses of the TASP, the Tennessee state aviation system will require $1.47 billion in 
investment over the 20-year planning horizon, which equates to $73.5 million annually.19 As 
shown in Figure 3, the system will experience an annual funding shortfall of $22.8 million if 
investment levels remain constant over time.  

When considering funding shortfalls in Tennessee, it is critical to note that the investment gap is 
likely significantly higher. Each available funding source has requirements that restrict the 
project types eligible for and airports with access to those funds. Further, TDOT Aeronautics 
Division only has discretionary control over the state apportionment of FAA funding and 50 
percent of the TEF allocated to general aviation facilities. These considerations, coupled with 
the priority ranking model (as discussed on page 35) and volume of projects needed (as 
detailed in Chapter 10 – TASP System-Wide Cost Estimates), exacerbates the funding gap 
experienced by airports in the state. 

  

 
19 For full details regarding cost estimates reported in the TASP, see Chapter 10 – TASP System-Wide 
Cost Estimates. It is important to note that cost estimates reported in the TASP were developed solely 
based on evaluating airports in terms of the performance measures (PM) and facility and service 
objectives (F&SO) established by the TASP. TASP cost estimates reflect neither actual airport capital 
improvement programs (ACIPs), nor cost estimates developed by TDOT Aeronautics Division as part of 
the ACIP planning process. Because of these exclusions, total investment needs at Tennessee’s system 
airports are likely significantly higher than those reported in the TASP.  



 

18 

 

Figure 3. Projected Annual Aviation Funding Gap 

Sources: Kimley-Horn 2021, TDOT Aeronautics Division 2021, FAA 2021 

In March 2020, the Coronavirus Aid, Relief, and Economic Security (CARES) Act included $10 
billion in funding for airports included in the NPIAS. The subsequent Coronavirus Response and 
Relief Supplemental Appropriations Act (CRRSAA), signed into law in December 2020, included 
an additional $2 billion in economic relief to NPIAS airports. At the time of this writing in June 
2021, Congress is debating the largest infrastructure spending bill in U.S. history to address 
America’s failing infrastructure including roads, bridges, railways, and airports.  

Such significant and often acute priority changes at state and federal levels highlight the 
importance of planning for alternative funding scenarios. While some airports may soon 
experience an influx of new funding, future administrations may decrease support with cuts 
ultimately offsetting the current injection of support. Furthermore, most federal funding is 
allocated to primary commercial service airports. Nonprimary commercial service and GA 
airports have limited access to COVID relief funds, and non-NPIAS airports are not eligible for 
any federal support. The following subsections address several scenarios pertaining to 
investment into airports including infrastructure-specific requirements, the importance of 
revenue generation for economic self-sufficiency and resiliency, and the importance of 
environmental sustainability as an indispensable component of long-term system vitality.  
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INFRASTRUCTURE 

The TASP established performance measures (PMs) and facility and service objectives 
(F&SOs) to provide a mechanism for evaluating the ability of individual airports and the aviation 
system to optimally support the needs of all airport users. The outcomes of this task are used to 
identify projects to help support airports’ abilities to meet recommended performance needs as 
documented in Chapter 8 – Future System Performance. Project costs are documented in 
Chapter 10 – System-Wide Cost Estimate and Implementation Plan. Infrastructure needs 
are addressed by multiple PMs and F&SOs. However, the PMs that fall under Goal #1: Protect 
and Preserve Existing Airport Infrastructure by Prioritizing Airport System Needs and the F&SO 
category Airside Facilities address infrastructure most specifically.  

Table 7 reports all projects that fall within these two cost categories, organized first by 
Goal/F&SO category, then alphabetically (duplicate projects between Goal #1 and F&SO have 
been removed). This shows that the Tennessee aviation system requires $489.6 million to 
protect and preserve existing infrastructure (Goal #1) and $675.8 million to achieve the F&SO 
established for each airport classification through 2040. In total, infrastructure-related needs 
total $1.17 billion over the forecast horizon, or $58.3 million annually. As previously noted, the 
costs reported in Table 7 exclude airport-specific needs identified in individual ACIPs (unless 
also identif ied by the TASP). Actual statewide needs when accounting for these airport-
identif ied projects and limitations associated with various funding sources are likely significantly 
higher.  

Table 7. Tennessee Infrastructure Project Cost Summary, 2020 - 2040  

Goal #1: Protect and Preserve Existing Airport Infrastructure by Prioritizing Airport System Needs and 
Airside Facilities1 

Project Category System Cost ($) 

 Airfield Lighting & Signage (10-year useful life)  $32,942,423 

 Airport Fencing (20-year useful life) $27,645,444 

 Loading Bridges (20-year useful life)  $1,398,000 

 NAVAIDs & Weather Reporting Equipment (15-year useful life) $89,799,609 

 Terminal Building (40-year useful life)  $337,798,795 

GOAL #1 SUBTOTAL $489,584,271 
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Facility and Service Objectives: Airside Facilities2 

Project Category System Cost ($) 

 24-Hour Fueling  $1,057,540  

 Aircraft Apron  $10,420,776  

 Airport Visual Aids  $83,694  

 Full Parallel Taxiway  $26,492,167  

 Minimum Airfield PCI (Excluding Runway)  $396,778,149  

 Minimum Runway PCI  $176,675,345  

 Primary Runway Length  $13,006,100  

 Primary Runway Strength  $13,153,133  

 Primary Runway Surface  $0  

 Primary Runway Width  $11,793,841  

 Runway Approach and Visibility Minima  $15,599,000  

 Runway Lighting  $1,630,176  

 Runway Visual Aids  $4,649,436  

 Taxiway Lighting  $798,622  

 Unobstructed Approaches  $3,666,500  

 Weather Reporting  $0  

FACILITY AND SERVICE OBJECTIVE SUBTOTAL $675,804,479  

STATE TOTAL $1,165,388,750 
1Note: Projects identified by the Airport Pavement Management System (APMS) have been removed to avoid 
duplication; however, APMS projects do otherwise fall under Goal #1. Names of PMs have been abbreviated. 

2Airside F&SOs Primary Runway Surface and Weather Reporting are not included because they did not result in any 
suggested projects. Source: Kimley-Horn 2021 

Figure 4 presents infrastructure costs by project type and airport classification. Improvement 
projects associated with minimum airfield PCI (excluding runways), terminal buildings, and 
minimum runway PCI compose 78 percent of the total infrastructure investment need. The top 
two project types alone (i.e., minimum airfield PCI [excluding runways] and terminal buildings) 
compose 34 and 29 percent of the total need, respectively. Terminal building improvements at 
Commercial Service airports represent the largest single need at $279.1 million, followed closely 
by airfield PCI (excluding runways) improvements at Regional Service airports at $230.4 million. 
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*Notes: Projects with an investment need of less than $1.0 million have been removed from the graphic for brevity. Projects identified by the TASP only. APMS 
projects have been removed to avoid cost duplication (as described under Table 7). Source: Kimley-Horn 2021

Figure 4. Infrastructure Need Costs by Project Type and Airport Classification* 
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FUNDING 

Airports have access to various sources of public funding depending on their AIP eligibility, state 
classification, and the willingness and ability of the local airport sponsor to invest in the airport, 
among other factors. Additionally, airports can encourage various types of on-airport 
commercial activities to enhance their ability to be financially self-sufficient. Financial self-
sufficiency offers airports independence, resiliency against unexpected decreases in public 
funding, and a level of self-determination unavailable to facilities wholly reliant on external 
funding sources. Airport-generated income can be used to support hangar development and 
other types of revenue-producing projects generally ineligible for federal or local support. In that 
way, airports that produce revenue can further invest in their facilitates to optimally meet the 
needs of their users, making them an attractive place to base aircraft and do business. Financial 
self-sufficiency is not only a goal of many airports, but a federal mandate for airports receiving 
AIP funding. FAA Grant Assurance number 24, Fee and Rental Structure, and number 25, 
Airport Revenues, support revenue generation at airports as a means to leverage federal 
funding and maximize public investment into airports.  

As one of the first steps to self-sufficiency, airports should develop a business plan to define 
their goals, identify key stakeholders, set performance metrics, and establish timelines for 
completion. ACRP Report No. 77, Guidebook for Developing General Aviation Airport Business 
Plans, provides five reasons for completing a business plan, all of which support the primary 
goal of f inancial self-sufficiency: 

 Generate more revenue 
 Reduce or eliminate expenses 
 Secure more capital funding 
 Rely less (or not at all) on subsidies (both state and federal) 
 Create more jobs 

The development of a business plan offers airports the opportunity to evaluate the financial 
health of their operations, consider various strategies to expand existing revenue-generating 
activities, and identify means to diversify their business model to include additional aeronautical- 
and non-aeronautical related activities. ACRP Reports number 16, Guidebook for Managing 
Small Airports, and number 121, Innovative Revenue Strategies—An Airport Guide, provide 
ideas on traditional and non-traditional means for generating additional revenues at airports.  

Airports are also encouraged to consider funding strategies outside of traditional public sources. 
Public-private partnerships (PPP or P3s) provide a mechanism for a private party to bring 
funding resources for airport development projects in exchange for a portion of the fees 
associated with that project over the long-term. PPPs have the primary advantages of 
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preserving the airport’s bonding capacity for other projects, bringing specialized knowledge of 
development to the airports, and avoiding the coverage and reserve requirements associated 
with traditional airport revenue bonds.20  

STATE AND FEDERAL REGULATIONS 

Revenue-generating projects provide an important mechanism for closing funding gaps between 
capital improvement and maintenance needs and government contributions. Yet, while funding 
agencies recognize the need for revenue generation, public funds cannot generally be used to 
support such projects. AIP-funded projects must advance one of the policies contained in the 
enabling legislation (49 USC § 47101), including airport safety, security, capacity, and 
environmental needs. Nonprimary airports may use AIP NPE funds to support revenue-
producing facilities, such as hangars and fuel farms, if all other airside development needs have 
been met, which is a standard that few airports can achieve. As a participant of the FAA’s 
SBGP, Tennessee abides by these same project criteria when allocating AIP dollars to eligible 
airports.   

In addition to capital contributions, TDOT Aeronautics Division manages the Aeronautics 
Economic Development Fund to “impact job creation and investment opportunities in 
Tennessee’s aviation industry.”21 Supported by the general fund, this program offers an 
alternative source of funding for revenue-generating projects such as hangar development and 
infrastructure improvements for tenant businesses located at airports. The Tennessee General 
Assembly allocated $6.0 million in FY2020 to the Aeronautics Economic Development Fund, as 
shown in Table 8. The state may consider expanding grant funding to ensure Tennessee 
airports can continue to support the aviation community, particularly as the fleet shifts away 
from piston-powered aircraft to jets/turboprops and electric aircraft begin commercial 
deployment. 

Table 8. Aeronautics Economic Development Fund Award Recipients, FY2020 

Award Recipient Project Description Award 
Amount  

City of Murfreesboro 
Site development and pavement of an apron and taxiway for the 

expansion of Middle Tennessee State University (MTSU) at 
Murfreesboro Municipal Airport (MBT) in Murfreesboro 

$1,000,000 

Everett-Stewart 
Regional Airport 

Construction of a 6,400 square foot corporate hangar, ramp, access 
driveway, and parking for a maintenance facility at Everett-Stewart 

Regional Airport (UCY)  
$736,477 

 
20 FDOT (2015) p. 125. 
21 https://www.tn.gov/tdot/aeronautics/aero-eco-dev-fund.html 
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Award Recipient Project Description Award 
Amount  

Greeneville Municipal 
Airport Authority 

Construction of a 25,000 square foot hangar with 3,000 square foot of 
office space and apron for an aviation business relocating to Greeneville 

Municipal Airport (GCY) 
$1,000,000 

McKellar-Sipes 
Regional Airport 

Construction of office space for an existing hangar, parking, and an 
access driveway for an aviation company planning to locate at McKellar-

Sipes Regional Airport (MKL) 
$913,181 

Metropolitan 
Knoxville Airport 

Authority 
Design and construction of a general aviation airport in Oak Ridge* $1,000,000 

Sumner County 
Regional Airport 

Authority 

Site development to build an access road, taxiway, and apron for a 
medical transport business and additional airport expansion at Music 

City Executive Airport (XNX) 
$897,499 

Tullahoma Airport 
Authority 

Construction of a 10,000 square foot hangar for an aviation business 
that is expanding at Tullahoma Regional Airport/William Northern Field 

(THA) 
$452,843 

TOTAL $6,000,000 
*Note: Project pending FAA approval. Source: TDOT Aeronautics Division 2020 

SUSTAINABILITY 

Over the planning horizon of the TASP (2019-2040), statewide enplanements are anticipated to 
grow from 13.2 million to 19.2 million (2019 baseline), the number of based aircraft will rise from 
3,385 to 3,682 (2020 baseline), and general aviation operations will increase from 1.5 million to 
1.9 million (2019 baseline). The FAA’s Terminal Area Forecast (TAF) projects air carrier 
operations will annually grow by 3.2 percent, from 389,446 operations today to 611,783 
operations by the end of the forecast period. Without additional airside and landside 
development, many airports will feel the strain brought by the additional aircraft and the pilots 
and passengers they serve. Capacity enhancement such as runway and taxiway extensions, 
parking ramp expansions and strengthening projects, and additional storage facilities may be 
required to ensure aircraft can operate safely and efficiently. Pilot and passenger support 
facilities, including terminals, ground transportation support, baggage handling, security 
infrastructure, and access roads may need to be constructed, expanded, renovated, or 
otherwise modernized. Such modernization will be necessary to ensure regulatory compliance, 
accessibility, and alignment with traveler demands for comfort, convenience, and connectivity.  
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Whether new construction or maintenance of existing facilities, airside and landside airport 
improvement projects must be undertaken in compliance with all applicable environmental laws 
and regulations. Projects that receive federal funds are required to comply with the National 
Environmental Policy Act (NEPA) among other federal mandates. This may include airport noise 
compatibility planning, airport noise and access restrictions, and various environmental reviews 
for airport development. Multiple departments under the Tennessee Department of Environment 
and Conservation are responsible for managing state environmental compliance and permitting 
including air quality, water, and waste management.  

Beyond regulatory mandates, airport development provides the opportunity to enhance airport 
sustainability. Airport sustainability can be enhanced through a variety of means, including by 
implementing construction best management practices; identifying strategies to reduce airport 
waste, energy consumption, and carbon emissions; encouraging users to arrive at the airport 
via alternative or shared-use transportation options; and adopting many other practices that 
support social, environmental, and economic goals. A key first step towards enhancing airport 
sustainability is developing an airport sustainability plan as a component of the master planning 
process or as a stand-alone document. Some airports also choose to pursue sustainability 
projects independent from other efforts, although developing a coordinated process of 
improvement is often a more efficient means of obtaining specific targets.  

The Sustainable Aviation Guidance Alliance (SAGA) Sustainability Database provides over 900 
strategies for enhancing airport sustainability searchable by airport type, practice type, 
environmental category, and other factors. The SAGA Sustainability Database is available 
online at www.airportsustainability.org. In this way, the new aviation demands anticipated 
through the 20-year planning horizon of the TASP provides the opportunity to proactively plan 
for and embrace environmental best practices and enhance the long-term viability, 
sustainability, and resiliency of the state’s aviation assets. 

  

http://www.airportsustainability.org/
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Rapid Population Growth 
Extensive population growth is closely associated with increased demand for both commercial 
service and general aviation. Understanding projected growth in Tennessee allows TDOT 
Aeronautics Division and airports to plan projects to accommodate increased demand. Figure 5 
presents the correlation between population and commercial service enplanements in 
Tennessee from the period of 2009 to 2019. Between 2009 and 2014 and immediately following 
the recession, population steadily grew (+3.7 percent change; +0.9 percent CAGR) while 
enplanements dropped (-20.1 percent change; -5.5 percent CAGR). This is likely due to 
residents having less disposable income for leisure air travel and businesses choosing to 
minimize employee trips to reduce expenses. With the economy in full recovery, enplanements 
began to rebound by 2015 and immediately outpaced population growth witnessed during this 
same period. Between 2015 and 2019, population grew by 3.6 percent (0.9 percent CAGR) 
while enplanements increased by 46.7 percent (10.1 percent CAGR). 

Figure 5. Enplanements at Tennessee’s Commercial Service Airports and Population, 2009 – 2019 

Sources: U.S. Census Bureau 2021, FAA ACAIS 2021 

Looking ahead, Tennessee’s population is projected to increase by 13.9 percent between 2020 
and 2040 (0.7 percent CAGR) according to projections produced by the Boyd Center for 
Business and Economic Research at Tennessee State University. This projected level of growth 
is consistent with projections for the U.S. population, which is similarly anticipated to grow at 0.7 
percent CAGR. However, population in Tennessee is not anticipated to occur evenly across the 
state. Limited or negative growth in eastern and western regions will off-set more robust activity 
in Middle Tennessee.  

Figure 6 depicts projected population growth within all counties with an airport through 2038. As 
shown, the highest levels of growth through the forecast horizon will occur in 10 counties within 
the Nashville-Davidson-Murfreesboro-Franklin Metropolitan Statistical Area (MSA) (Nashville 
MSA). Four of these five counties have a CAGR of greater than one percent. The Nashville 
MSA is the 36th-largest MSA in the U.S. and largest metropolitan region in the state. The 
Nashville MSA is anchored by Nashville, the state capital and seat of Davidson County. The 
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population of the Nashville MSA increased from 1.65 million in 2010 to 1.93 million in 2019 for a 
CAGR of 2.0 percent. This was higher than the growth experienced by the state (0.9 percent 
CAGR) and the U.S. (0.7 percent CAGR) during that same period. These historical trends are 
anticipated to continue through the planning horizon. The Boyd Center for Business and 
Economic Research project the total population of the Nashville MSA to reach 2,522,796 by 
2040.  

Table 9 provides detailed population information for the 65 counties in Tennessee with an 
airport, including baseline 2018 population numbers and historical (1998-2018) and projected 
(2018-2038) annual growth rates. The populations in Rutherford, Wilson, Montgomery, Sumner, 
Sevier, Robertson, Maury, Fayette, Blount, Cumberland, Bedford, and Knox counties will grow 
faster than the state average of 0.7 percent CAGR through the forecast period (2038). The 
subsections that follow explore how shifting population patterns and unequal growth across 
Tennessee may affect individual airports and the system in terms of funding, infrastructure, and 
land use.  
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Figure 6: Projected Population Growth (CAGR) by Tennessee County, 2018 - 2038 

Source: Woods & Poole Economics 2020 
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Table 9. Population Growth by County with a State System Airport, 2018 (actual) – 2038 (projected) 

County 
Population CAGR 

Baseline 
(2018) 

Historic 
(1998-2018) 

Projection 
(2018-2038) 

Bedford 49,038 1.5% 0.8% 

Benton 16,184 -0.1% 0.0% 

Blount 131,349 1.2% 0.9% 

Bradley 106,727 1.1% 0.7% 

Campbell 39,583 0.1% 0.1% 

Carroll 28,020 -0.3% -0.2% 

Carter 56,351 0.1% 0.1% 

Claiborne 31,756 0.4% 0.3% 

Coffee 55,700 0.8% 0.4% 

Cumberland 59,673 1.4% 0.9% 

Davidson 692,587 1.0% 0.7% 

DeKalb 20,138 0.8% 0.5% 

Dickson 53,446 1.2% 0.7% 

Dyer 37,320 0.1% 0.1% 

Fayette 40,507 2.0% 0.9% 

Fentress 18,217 0.6% 0.3% 

Franklin 41,890 0.4% 0.2% 

Gibson 49,045 0.1% 0.1% 

Giles 29,503 0.1% 0.0% 

Greene 69,087 0.6% 0.3% 

Hamblen 64,569 0.6% 0.5% 

Hamilton 364,286 0.9% 0.5% 

Hardeman 25,220 -0.4% -0.3% 

Hardin 25,776 0.2% 0.1% 

Hawkins 56,530 0.4% 0.2% 

Henderson 27,847 0.6% 0.3% 

Henry 32,358 0.3% 0.2% 

Hickman 25,063 0.8% 0.4% 

Houston 8,263 0.1% 0.1% 

Humphreys 18,486 0.2% 0.1% 

Jackson 11,758 0.5% 0.2% 

Johnson 17,778 0.1% 0.1% 

Knox 465,289 1.1% 0.8% 

Lake 7,411 -0.4% -0.2% 

Lauderdale 25,825 -0.3% 0.0% 
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County 
Population CAGR 

Baseline 
(2018) 

Historic 
(1998-2018) 

Projection 
(2018-2038) 

Lawrence 43,734 0.5% 0.3% 

Lewis 12,086 0.4% 0.3% 

Lincoln 34,117 0.5% 0.3% 

Macon 24,265 1.1% 0.6% 

Madison 97,605 0.5% 0.2% 

Marion 28,575 0.2% 0.2% 

Marshall 33,683 1.2% 0.7% 

Maury 94,340 1.6% 0.9% 

McMinn 53,285 0.5% 0.3% 

McNairy 25,832 0.4% 0.3% 

Monroe 46,357 1.2% 0.7% 

Montgomery 205,950 2.3% 1.4% 

Obion 30,267 -0.3% -0.2% 

Overton 22,068 0.6% 0.4% 

Perry 8,064 0.3% 0.3% 

Polk 16,898 0.4% 0.2% 

Rhea 33,044 0.8% 0.5% 

Robertson 71,012 1.6% 1.0% 

Rutherford 324,890 3.2% 1.9% 

Scott 22,039 0.3% 0.2% 

Sevier 97,892 1.9% 1.2% 

Shelby 935,764 0.3% 0.2% 

Sullivan 157,668 0.2% 0.1% 

Sumner 187,149 2.0% 1.3% 

Tipton 61,581 1.2% 0.6% 

Warren 40,878 0.4% 0.2% 

Washington 128,607 1.0% 0.5% 

Wayne 16,558 0.0% 0.0% 

White 27,107 0.8% 0.5% 

Wilson 140,625 2.5% 1.9% 

Tennessee 6,770,010 1.0% 0.7% 

U.S. 327,167,434 0.9% 0.6% 

Sources: Woods and Poole 2020, U.S. Census Bureau 2021 
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INFRASTRUCTURE  

The exponential growth anticipated for middle Tennessee could place new capacity strains on 
the region’s airports due to increased demand for passenger travel and air cargo. The airports 
within the Nashville MSA are presented in Table 10. Nashville International Airport (BNA) is the 
only commercial service airport in the MSA. Nashville International Airport is the busiest airport 
in the state and ranked 31st nationally in terms of enplanements as of 2019. All other facilities in 
the Nashville MSA are general aviation airports, including two National, four Regional, and four 
Local airports as categorized by the NPIAS 2021.  

Table 10. Airports in Nashville MSA 

County Associated City Airport Name FAA 
ID 

Service 
Level 

NPIAS Hub 
Size or 

Nonprimary 
Role* 

Davidson Nashville John C Tune Airport JWN GA National 

Davidson Nashville Nashville International 
Airport BNA CS Medium Hub 

Dickson Dickson Dickson Municipal Airport M02 GA Local 

Macon Lafayette Lafayette Municipal Airport 3M7 GA Local 
Maury Columbia/Mount Pleasant Maury County Airport MRC GA Regional 

Robertson Springfield Springfield Robertson 
County Airport M91 GA Local 

Rutherford Murfreesboro Murfreesboro Municipal 
Airport MBT GA Regional 

Rutherford Smyrna Smyrna Airport MQY GA National 

Sumner Gallatin Music City Executive Airport XNX GA Regional 
Sumner Portland Portland Municipal Airport 1M5 GA Local 

Wilson Lebanon Lebanon Municipal Airport M54 GA Regional 
*Note: Nashville International Airport is the only commercial service airport and thus the only airport with a hub size. 
All other airports listed are Nonprimary general aviation airports and thus presented by NPIAS role. Source: NPIAS 

2021  

To meet the demands brought by the rapidly growing population of middle Tennessee, these 
airports may need to expand existing facilities or construct new facilities to support additional 
and/or more sophisticated aircraft, as well as the passengers they serve. Facilities that should 
be evaluated for expansion and/or improvement needs are listed below.  

What If

Population continues to 
grow exponentially in 
middle Tennessee?

Could We

Prioritize infrastructure 
improvements at airports 
in this area to 
accommodate increases 
in overall aviation 
demand?
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 Airside 
o Runway extension / pavement strengthening 
o Taxiways to facilitate the efficient movement of aircraft 
o Increased pavement maintenance due to increased usage 
o Ramp space 
o Air cargo and baggage handling facilities 

 Landside 
o Ground transportation facilities (curb fronts, parking garages, etc.) 
o Passenger check-in areas 
o Security areas 
o Waiting areas 
o Jet bridges 
o Hangar storage 

FUNDING 

As Tennessee’s urban core continues to grow, the population of the state’s rural areas are 
experiencing a concurrent decline. The populations of Pickett, Hancock, Haywood, and Grundy 
counties may contract by over 10 percent through the next two decades. In fact, 35 counties are 
projected to experience zero or negative growth, accounting for over one-third of all counties in 
the state. While there are no airports in the four counties with the greatest projected declines, 
the 19 airports listed in Table 11 are in counties projected to have zero or negative population 
growth through 2040. Tri-Cities Airport (TRI) in rural northeast Tennessee is the only 
commercial service airport in this group. 

Table 11. Airports in Counties with Zero or Negative Projected Growth (2020 – 2040) 

County Associated City Airport Name FAA ID Service 
Level 

NPIAS Hub Size or 
Nonprimary Role* 

Benton Camden Benton County 0M4 GA Local 

Campbell Jacksboro Colonel Tommy C Stiner 
Airfield JAU GA Local 

Carroll Huntingdon Carroll County HZD GA Local 

Carter Elizabethton Elizabethton Municipal 0A9 GA Regional 

Dyer Dyersburg Dyersburg Regional DYR GA Regional 

Giles Pulaski Abernathy Field GZS GA Local 
Hardeman Bolivar William L. Whitehurst Field M08 GA Basic 

Hardin Savannah Savannah-Hardin County SNH GA Basic 

What If

Rural populations 
continue to decline and 
Tennessee’s rural 
airports experience a 
decline in revenue?

Could We

Promote activity 
diversification at rural 
airports to expand their 
revenue streams?
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County Associated City Airport Name FAA ID Service 
Level 

NPIAS Hub Size or 
Nonprimary Role* 

Hawkins Rogersville Hawkins County RVN GA Basic 
Humphreys Waverly Humphreys County 0M5 GA Basic 

Johnson Mountain City Johnson County 6A4 GA Local 

Lake Tiptonville Reelfoot Lake 0M2 GA Non-NPIAS 

Lauderdale Halls Arnold Field M31 GA Non-NPIAS 
Lewis Hohenwald John A. Baker Field 0M3 GA Non-NPIAS 

Marion Jasper Marion County-Brown Field APT GA Local 

Obion Union City Everett Stewart Regional UCY GA Local 

Scott Oneida Scott Municipal SCX GA Local 

Sullivan Bristol/Johnson/
Kingsport Tri-Cities TRI CS Non-hub 

Wayne Clifton Hassell Field M29 GA Basic 
*Note: Tri-Cities Airport is the only commercial service airport and thus the only airport with a hub size. All other 

airports listed are Nonprimary GA airports and thus presented by NPIAS role. Source: NPIAS 2021, Boyd Center for 
Business and Economic Research 2021 

Population is not the only driver of aviation demand, but it often serves as an overall barometer 
of the economic conditions of a region. Areas with limited or no population growth generally 
correlate with regions experiencing high rates of unemployment and poverty, as well as lower 
than average per capita incomes. All counties identif ied by the 2019 – 2020 Reference Guide, 
Tennessee Economy produced by the Department of Labor and Workforce Development 
identif ied as “distressed” are represented in the table above (or do not have an associated 
airport). 

These areas likely find it particularly diff icult to support ongoing staffing, maintenance, and 
operational needs of airports or provide required local matches for federal or state grants via 
subsidies from the general fund. Most airports, including nearly all general aviation facilities, 
compete for funds with many other local government responsibilities such as schools, road 
maintenance and repairs, and some public healthcare and social welfare programs. Local 
investment into airports is often minimal or non-existent in this type of limited funding 
environment. While financial self-sufficiency is recommended for all airports, revenue generation 
is critical for facilities in communities unable to provide adequate local support for ongoing 
maintenance and/or improvement needs.  

Exacerbating the challenges faced by airports in distressed areas, existing revenue streams 
may diminish should current aviation demands decline as nearby residents move elsewhere.  
According to ACRP Report No. 16: Guidebook to Managing Small Airports, the most common 
sources of revenue generation for general aviation airports include fuel sales, commercial land 
leases and rent, T-hangar leases, private hangar leases, agricultural leases, and landing or 
ramp fees. All activities except some types of commercial land leases and rent depend on 
aeronautical use. If operations or based aircraft decline, these revenue streams may also 
decline. As such, innovative sources of revenue generation should be explored. Commercial 
endeavors not directly tied with personal or recreational f lying may be particularly beneficial. 
Personal and recreational activities can be closely tied with local economic conditions, which 
increases the airport’s vulnerability to short-term market conditions. Pursuing more stable 
activities, such as agricultural leases, on-airport energy production, and conservation 
easements can increase the airport’s economic resiliency. These activities are less affected by 
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acute but ultimately short-lived economic challenges such as those brought by COVID-19. The 
ACRP offers several reports on innovative revenue generating strategies and best practices 
including Synthesis 1: Innovative Finance and Alternative Sources of Revenue for Airports, 
Synthesis 19: Airport Revenue Diversification, and 01-15: Assessing and Implementing 
Innovative Revenue Strategies—A Guide for Airports. 

LAND USE  

Projected population increases and resultant aviation demands in the Nashville MSA; Sevier, 
Blount, Monroe, and Knox counties in eastern Tennessee; and (to a lesser degree) Lake, 
Obion, Tipton, and Hardeman counties in western Tennessee could outpace the capacity 
provided at airports in these regions. As explored in the previous Infrastructure section, airports 
may need to expand airside facilities including runways, taxiways, and aprons; enhance 
commercial service and general aviation terminal areas; increase aircraft storage capacity; and 
provide for transportation access and connectivity via single occupancy vehicles, public transit, 
rideshare, and other modes. In some cases, airports may need to increase their environmental 
footprint to meet these expansion needs.  

Because much of the projected growth is in urban areas, airports may be constrained by 
existing land uses or encroaching development. The potential conflicts between existing land 
uses and airports can be particularly acute in growing urban areas, as the same drivers that 
increase demands for air transportation similarly increase demand for land development. As 
new residents move to an area, residential and commercial development expands outward. 
New housing, schools, businesses, roads, medical complexes, and other types of infrastructure 
are constructed or expanded to meet the new population’s needs. Development is governed by 
land use regulations generally designed to ensure the activities on one parcel of land do not 
negatively impact those on an adjacent or nearby parcel in terms of safety, nuisance, or 
otherwise.  

Airport land use compatibility defines the types of land uses that are considered safe and 
appropriate in the vicinity around airports. Airport land use compatibility practices regulate the 
height of natural and manmade objects to protect aircraft in the sky; prevent land uses that draw 
large congregations of people or attract wildlife; and discourage noise-sensitive populations in 
the vicinity of airports such as hospitals, places of worship, schools, and nursing homes. The 

What If

Airports that need to 
expand their facilities to 
meet growing aviation 
demand are constrained 
by surrounding land 
uses?

Could We

Proactively collaborate 
with airports’ 
communities through 
the planning process, 
particularly by ensuring 
airports are included in 
their local land use 
plans?
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FAA established airport compatibility guidelines, and ACRP offers two volumes of Report No. 
27: Enhancing Airport Land Use Compatibility to promote best practices and implementation: 
Volume 1: Land Use Fundamentals and Implementation Resources and Volume 2: Land Use 
Survey and Case Study Summaries. Land use compatibility issues arise when development 
occurs in the vicinity of an airport that does not align with FAA guidelines and other best 
practices, or when adjacent development leaves no space for the airport to expand. Land use 
incompatibility can lead to degraded airport operations, limited economic development 
opportunities, lost value of public investment, decline in transportation access, and increased 
safety risks.  

While airport compatibility best practices are well established, the authority to codify into 
regulation and enforce zoning regulations falls to the local level. In most cases, county and/or 
municipal authorities are responsible for establishing zoning regulations that promote safe, 
orderly, and harmonious development. Local land use planners and permitting agencies are 
responsible for ensuring those regulations are implemented and enforced. Local land use 
authorities can take an active role supporting airport compatibility by enacting and enforcing 
airport-compatible height and land use zoning as well as considering the needs of an airport, its 
users, and its neighbors in local land use plans. 

State Investment Decisions 
Grant funding allocations in Tennessee are influenced by the FAA’s National Priority System 
(NPS) equation while accounting for local factors and Tennessee-specific priorities. The NPS 
equation was significantly revised in September 2019 to better align with the goals and 
objectives of the FAA.22 The NPS equation is used to quantitatively evaluate development 
projects in a limited-funding environment and assist in justifying public expenditures. The NPS 
equation is as follows, with each variable defined in Table 12.  

National Priority Rating = ((4A)+(2C)+(.7P)+(.7T))/4.2 
Table 12. FAA NPS Equation Variables 

Variable Definition Summary Available 
Points 

A Airport 
Classification Based on the NPIAS hub size and airport activity level 7 to 20 

C Component Identifies the development area, planning study, or type of 
equipment that is the focus of the project 1 to 100 

P Purpose Identifies the underlying objective of the development, planning, 
or equipment project such as capacity or safety 1 to 100 

T Type 
Represents the work to be done such as constructing a 

development project, conducting a planning study, or purchasing 
a piece of equipment 

1 to 100 

Note: Funding decisions for the allocation of state-only funding for non-NPIAS general aviation airports in Tennessee 
are also influenced by the NPS equation, with additional consideration given to local factors and state priorities. 

Sources: FAA Order Number 5090.5, Formulation of the NPIAS and ACIP, TDOT Aeronautics Division 2021 

Informed by the results of this methodology, TDOT Aeronautics Division provides funding based 
on the following state priorities and local factors:23  

 
22 FAA Order Number 5090.5, Formulation of the NPIAS and ACIP, September 3, 2019. 
23 TDOT Aeronautics Division - 2019 Policy 170-02 Direction of the Tennessee Aeronautics Commission 
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 Safety  
 Security  
 Pavement preservation/maintenance  
 Infrastructure preservation  
 Compliance with current FAA standards  
 Planning  
 Capacity and modernization  
 Equipment  
 Landside improvements  
 Revenue producing  

Projects at NPIAS and non-NPIAS airports are prioritized using the same methodology; 
however, non-NPIAS airports are only eligible to receive state funds. Projects associated with 
economic development, increase capacity, modernization, and revenue generation are 
considered on a case-by-case basis.  

The following subsections evaluates several scenarios addressing how state investment 
decisions may affect the state aviation system or individual airports. The funding and state and 
federal regulations subsections assess alternative funding allocation methodologies that could 
be enacted should the availability of funding change over time. The infrastructure subsection 
shifts the discussion to look at how the deployment of electric aircraft may result in additional 
infrastructure needs for airports due to aircraft power and storage requirements, increased 
activity demands, and lost aviation fuel tax revenues. These changes could further exacerbate 
funding shortfalls in Tennessee.   

FUNDING 

TDOT Aeronautics Division annually distributes approximately $50.7 million in state and federal 
dollars to Tennessee’s airports.24 While a local match is required, this funding supports an 
annual investment need of an estimated $73.5 million—resulting in an annual shortfall of $22.8 
million.25 Since every project cannot be funded, the state allocates funding to airports based on 

 
24 State and federal investment into airports via the TEF and AIP, respectively, are primarily derived from 
taxes and fees charged to aviation users including, but not limited to, aviation fuel taxes and commercial 
passenger ticket fees. Public investment into airports could decrease should aviation activity levels 
decline due to COVID. 
25 As noted previously, various funding sources have specific project and airport eligibility criteria, and 
TDOT Aeronautics Division only has discretion over the AIP State Apportionment and State GA TEF. Due 
 

What If

The existing priority 
rating system was 
revised to establish a set 
aside for small general 
aviation airports?

Could We

Enhance access to 
funding for all airports so 
projects of high local 
importance can be 
completed? 
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the priorities identified by the FAA NPS equation along with local factors and state priorities. 
This methodology is highly effective in meeting specific objectives and priorities. However, this 
also means that projects that fall lower on the priority rating list may never be funded. This often 
leads to issues of deferred maintenance which, when ultimately addressed, are costly and 
challenging to correct. Small projects left unattended can exacerbate into major safety or 
emergency issues. It is only then that such projects can become eligible for state/federal 
support. Deferred maintenance issues are particularly applicable to smaller airports with less 
access to operations and maintenance funding generated through revenue-producing projects 
or through subsidies from the local general fund. As such, TDOT Aeronautics Division could 
consider allocating a portion of state funding by classification before applying the priority rating 
system or implementing a small airport set aside to enhance funding access across the system.  

Figure 7 shows the percent of total aviation investment need by state airport classification. As 
shown, Commercial Service airports contribute 44.3 percent of total investment needs identified 
by the TASP, followed by Regional Service (29.6 percent), Community Service (15.7 percent), 
and Community Business (10.0 percent) airports. While Turf airports represent less than one 
percent of total investment need (0.3 percent), even a small investment into these airports 
would likely make a major difference to the communities and users they support.  

Figure 7. Total Investment Need by Airport Classification 

 Source: Kimley-Horn 2021 

  

 

to these and other considerations, the aviation funding shortfall in Tennessee is likely much higher than 
reported here. 
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TDOT Aeronautics Division could consider revising its funding methodology to first allocate 
funding by airport classification, then by state and federal priorities. While the NPS equation 
awards points based on airport type, larger airports receive more points and thus have greater 
access to investment dollars. Figure 8 presents two scenarios for allocating funding by airport 
classification, both of which could be combined with the existing NPS equation: 

 Scenario 1: Classification percent of airport system X baseline available funding = 
Available funding by airport classification 

 Scenario 2: Classification percent of total investment need X baseline available 
funding = Available funding by airport classification 

It is important to note that these methodologies require significant refinement prior to being 
applied in actual policy analyses. In both scenarios, the amount of available aviation funding in 
FY2019 is used as the baseline amount through the forecast horizon ($50.7M * 20 years = 
$1.01B). Due to inflation, administrative changes, and many other factors, 0.0 percent change is 
unlikely. Additionally, this preliminary analysis does not differentiate between NPIAS and non-
NPIAS airports, which is important because non-NPIAS airports are not eligible for AIP funding. 
It also does not account for funding eligibility requirements associated with the TEF, nor TDOT 
Aeronautics Division’s discretion over various funding sources. As such, scenario analyses 
presented here are designed to illustrate one type of alternative funding methodology that could 
be considered by TDOT Aeronautics Division.  

In Scenario 1, Commercial Service and Regional Service airports show a significant gap 
between investment needs and available funding. This is because Commercial Service airports 
compose 7.7 percent of the system but contribute 44.3 percent of the needs. Regional Service 
airports compose 21.8 percent of the system but contribute 29.6 percent of the needs. In all 
other cases, funding exceeds investment needs—meaning that the needs of these airports 
would be fully met. In Scenario 2, the gap between investment needs and available funding is 
smaller than in Scenario 1 for Commercial Service and Regional Service airports. However, the 
needs exceed investment for all other classifications (unlike under Scenario 1).  
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Figure 8. Alternative Funding Scenarios 

Source: Kimley-Horn 2021 

While neither of these scenarios fully meet the needs of all classifications, they do provide some 
insight into alternative funding methodologies that could be combined with the existing project 
prioritization system. Such modifications could be designed so that all airports have access to at 
least some level of funding to meet projects of high local significance. The state could also 
consider increasing the required local match for state and federal grants to reduce the existing 
funding shortfall.  
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STATE AND FEDERAL REGULATIONS 

The Alternate Aviation Fuel Tax Bill and a subsequent amendment were recently approved 
through Tennessee’s legislation process. The Alternate Aviation Fuel Tax Bill effectively 
reduces tax revenue by decreasing the aviation fuel tax rate and capping the maximum 
amount of sales and use tax due on the purchase of aviation fuel to $8.5 million in FY2021-2022 
and to $5.0 million from FY 2022-2023 onward. The reduction in aviation fuel tax revenue 
impacts funding for Tennessee airport development, as the state’s aviation grant program is 
funded through the aviation fuel tax.  

This recent change is one example of how aviation funding is affected by administrative and 
regulatory changes at state and federal levels. As such, it is important to assess the ability of 
the state to support aviation needs should investment dollars decrease over time. Between 
FY2015 and 2020, Tennessee received an average of $16.24 million in federal dollars through 
the SBGP. The baseline state funding through the TEF is assumed to be $27.7 million based on 
the FY2019 receipt. This analysis assumes that federal funding remains the same over time, 
while state funding through the TEF annually decreases by -1.0 percent (Scenario 1) and -2.5 
percent (Scenario 2). These formulas are as follows: 

 Scenario 1 = (Baseline Federal Funding) + ((Baseline State Funding * (-1.0%) ̂  
Investment Year)) 

 Scenario 2 = (Baseline Federal Funding) + ((Baseline State Funding * (-2.5%) ̂  
Investment Year)) 

Figure 9 shows how the funding gap will increase over time even with moderate decreases in 
available state funding. Under the baseline scenario, the system will experience an annual 
$22.8 million funding gap through 2040. If state funding decreases by a moderate 1.0 percent, 
the shortfall would rise to $27.9 million by 2040, and if state funding decreases by 2.5 percent 
annually, the gap would rise to $33.9 million. It is also important to consider that these scenarios 
assume that needs will remain static over time. However, any new or revised FAA or state 
standards, or other conditions affecting airport facility and service requirements, may result in 
additional investment needs over time. 

  

What If

State investment into 
airports decreases over 
time?

Could We

Establish an interest-
bearing loan program to 
help airports maintain 
safe, secure, and 
modern aviation 
facilities?
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Figure 9. Future Investment Scenario Analysis, 2020 – 2040 

Source: Kimley-Horn 2021 

INFRASTRUCTURE  

Airport investment needs are driven by numerous factors, including but not limited to regulatory 
mandates and the type and frequency of aircraft operations occurring at a facility. An airport’s 
critical aircraft drives the dimensional standards applied to some airside facilities and various 
safety areas. Should the type(s) of aircraft regularly operating at an airport change, airport 
improvements may be justif ied. Similarly, the preemptive addition of certain facilities may drive 
new demands as the airport becomes more attractive to additional based and transient aircraft. 
Aligning airport infrastructure with the aircraft reliant upon it (current or projected future) is a 
fundamental component of the airport planning process.   
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The emergence of electric aircraft has raised new questions for airport operators and aviation 
planners in terms of what type of infrastructure will be required, when it should be constructed, 
and who should pay for it. Advocates of electric aircraft project that this technology will generate 
an uptick in aviation demand due to the relatively low and stable cost of electricity and minimal 
maintenance needs associated with electric propulsion systems. These costs savings could be 
passed on to end users, thereby opening new opportunities for recreational and commercial 
users. Accordingly, this technology may drive additional infrastructure needs to support electric 
aircraft and the pilots and passengers they serve. 

Battery charging equipment and associated facilities present the most acute need, although the 
extent of investment required will depend on existing infrastructure (including utility connections 
and power availability), anticipated traffic levels, and many other factors. It is also important to 
consider that the industry has not established a universal or standard charging system, and plug 
types are proprietary by manufacturer. Other infrastructure needs may include additional hangar 
facilities and terminal expansion projects. In the short-term, runway extensions and taxiway 
expansions will likely not be required, as the torque offered by electric propulsion systems result 
in shorter take-off distances than conventionally fueled aircraft of similar sizes. However, 
industry advocates believe that new opportunities for regional or commuter service may arise as 
the cost of f lying decreases. An airport currently designed to support piston-powered GA aircraft 
may need runway, taxiway, or ramp expansions to support larger aircraft operations.  

The availability of electricity is another critical question surrounding electric aircraft. Airports 
assessing their ability to support electric aircraft will need to coordinate with local utility 
providers to determine if existing capacity is sufficient to meet additional demand. If additional 
power is required, airports can implement energy efficiency measures to free up existing 
capacity; upgrade utility infrastructure to obtain more power through the grid; or generate 
electricity on-site through renewable sources such as solar, wind, or geothermal. Employing a 
combination of these strategies may offer the cheapest and most environmentally responsible 
solution for many airports interested in supporting the needs of electric aircraft.  
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Sustainability 
Sustainability is rooted in the fundamental principle of creating the conditions for humans and 
nature to exist harmoniously today and through perpetuity. The United Nations Brundland 
Commission articulated one of the first definitions of sustainability in 1982 as “development that 
meets the needs of the present without compromising the ability of future generations to meet 
their own needs.” Nearly 40 years later, this definition has proven to be an enduring 
conceptualization of stewardship in an evolving world. Sustainability embraces a “triple bottom 
line” approach of addressing long-term needs in terms of the environment; economic growth; 
and social progress through the implementation of goals consistent with the needs and values 
of local communities. ACI-NA expands this concept by adding operations to its 
conceptualization of sustainability known as EONS: Economic viability, Operational excellence, 
Natural resource conservation and preservation, and Social responsibility (March 2006).  

Environmental issues that can be associated with airports include, but are not limited to, GhG 
emissions; energy consumption; air and water quality concerns; noise pollution; environmental 
justice concerns; land utilization; and municipal, construction, and hazardous waste generation. 
In addition to the environmental impact of airport facility and services, aircraft produced an 
estimated 2.1 percent of global CO2 emissions in 2019, with passenger service contributing 
approximately 80 percent of those emissions and air cargo contributing the remaining 20 
percent.26 The International Council on Clean Transportation recently reported that worldwide 
CO2 emissions increased 33 percent between 2013 and 2019.27 Interestingly, while the fuel 
efficiency of certain jet aircraft have improved over time, commercial traffic has increased four 
times faster than those improvements due to growing demand.28 

Airports have many opportunities to enhance the sustainability of their facilities while promoting 
innovation and stewardship within the industry as a whole. For example, sustainability can be 
incorporated during the planning, design, and construction of capital improvement projects, and 
there are numerous best practices associated with nearly every aspect of airport operations. 
Airport sponsors can partner with airlines to improve scheduling to minimize idling time, reduce 
or recycle waste coming off aircraft, and implement other similar strategies. Improved air traffic 
management can also significantly decrease fuel usage, GhG emissions, and noise impacts. As 
all- and hybrid-electric aircraft enter the market, airports will have a role in providing the unique 
facilities and services they may require. This could include electric charging stations, dedicated 
apron space, additional hangar storage facilities, and specialized firefighting equipment and 
trained personnel to extinguish electrical f ires. In addition to mitigating potential impacts, airports 
can also enhance the livability and quality of life in nearby communities. Safety areas can be 
preserved via conservation easements, land and rooftops can be dedicated to renewable 
energy generation, and excess food prepared by concessionaires can be distributed to local 
food banks. These and many other strategies are available in the SAGA database referenced in 
a previous Section, Economic Development (Sustainability). 

The following sections explore some of the key issues affecting airport sustainability today, 
including an overview of several of the FAA’s programs that promote airport sustainability in the 
funding subsection, impacts associated with firefighting foam used to extinguish aircraft fires in 

 
26 https://www.eesi.org/papers/view/fact-sheet-the-growth-in-greenhouse-gas-emissions-from-
commercial-aviation 
27 https://theicct.org/publications/co2-emissions-commercial-aviation-2020 
28 Ibid. 
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the state and federal regulations subsection, and the potential for renewable energy generation 
on airport property in the land use subsection. 

FUNDING 

Airports and the aircraft they serve emit various pollutants that can negatively impact 
environmental and human health. The sources of these emissions can be generally categorized 
into three “scopes”, as depicted in Figure 10:29  

 Scope 1: Emissions from airport-controlled sources 
 Scope 2: Emissions from purchased electricity 
 Scope 3: Emissions from other sources related to the activities of an airport 

As highlighted in this graphic, emission sources can include:  

 Vehicles such as ground support equipment (GSE), ARFF trucks, and on-site 
energy generation 

 Off-site electricity generation used for heating, cooling, and lighting 
 Aircraft, auxiliary power units (APUs), and passenger, pilots, and staff travel to 

and from the airport  

Identifying specific emission sources is a key step in selecting mitigation measures, as such 
measures are generally targeted to specific sources.  

  

 
29 https://www.airportco2.org/possible-sources-of-emissions-at-an-airport.html 
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Figure 10. Sources of Airport Emissions 

Source: Airport Carbon Accreditation 2021 

Understanding an airport’s contribution to air quality is an important aspect of environmental 
stewardship and advancing any sustainability-related goals. Additionally, certain airports are 
required to conduct detailed air quality assessments under NEPA, the Clean Air Act (CAA) of 
1970, and subsequent Clean Air Act Amendments (CAAA) of 1990. Under NEPA, airports 
receiving federal funding must assess the potential air quality impacts of a proposed airport 
improvement project. Under the CAA, the U.S. EPA established the National Ambient Air 
Quality Standards (NAAQS) to identify six criteria pollutants that adversely affect human and 
environmental health. Threshold values by criteria pollutant are also defined. Any U.S. county 
that exceeds these thresholds by pollutant are defined as “nonattainment areas,” counties below 
each threshold are categorized as “attainment areas,” and areas without sufficient information to 
make a determination are “unclassified.” An area that had been in nonattainment but has since 
improved and has an U.S. EPA-approved air quality plan to maintain the standard is designated 
as a “maintenance area.” The General Conformity Rule under the CAAA states that airports 
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located in a nonattainment or maintenance area must demonstrate that a proposed 
improvement project will not degrade air quality.  

To support commercial service airports located in nonattainment or maintenance areas of 
NAAQS, the FAA established the Voluntary Airport Low Emissions (VALE) Program to 
“encourage airport sponsors to implement clean technology projects that improve air quality.”30 
Eligible projects include but are not limited to:  

 Alternative fuel vehicles and supporting recharging/refueling infrastructure 
 Gate electrif ication 
 Remote ground power 
 Electric- or hydrogen-powered GSE 
 Geothermal systems to cool air  
 Solar thermal technologies to warm water 
 Underground fuel hydrant systems 

Between 75 and 90 percent of an eligible project’s costs are reimbursable through the VALE 
Program, including feeds associated with preparing the application and engineering/design 
costs. VALE projects also generate Airport Emission Reduction Credits (AERC) to meet future 
air emission regulation requirements for future projects.31  

The only nonattainment area in Tennessee is part of Sullivan County, which has exceeded the 
threshold value for sulfur dioxide (2010 standards) since 2013.32 Because there are no 
commercial service airports in this county, there are currently no VALE-eligible airports in the 
state. Memphis International Airport (MEM) received a VALE grant in FY2018 for $2,399,521 for 
a 90 percent federal match for the purchase and installation of 14 GPU and PCA units 
($266,613 local match). Lovell Field (CHA) received $4,065,282 in VALE funding in FY2011 for 
a one-megawatt ground-mounted solar array ($213,910 local match). Between FY2005 and 
FY2020, 121 projects at 56 airports across the nation have received $241,935,150 in VALE 
funding for electrification, renewable energy generation, and other types of projects aimed at 
reducing airport emissions. 

Similar to the VALE Program, the Zero Emissions Airport Vehicle and Infrastructure Program 
enables FAA to award AIP grants to acquire and operate Zero Emissions Vehicles (ZEVs). AIP 
funds can be used for a 50 percent project match, with greater consideration given to airports in 
nonattainment areas. The Volkswagen Clean Air Settlement’s mitigation trust fund has also 
been used to fund investments such as the electrif ication of GSE at U.S. airports. 

 
30 https://www.faa.gov/airports/environmental/vale/media/VALE-brochure-2020.pdf 
31 Ibid. 
32 U.S. EPA Green Book (May 2021). Available online at 
https://www3.epa.gov/airquality/greenbook/anayo_tn.html.  

https://www3.epa.gov/airquality/greenbook/anayo_tn.html
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STATE AND FEDERAL REGULATIONS 

The availability of f irefighting services either on or near the airfield is critical to ensuring the 
safety of people in the air and on the ground. All Part 139 airports must provide aircraft rescue 
and firefighting (ARFF) services during air carrier operations that require a Part 139 certif ication. 
Further, some aircraft hangars incorporate fire suppression systems due to regulatory mandates 
and to provide for the highest level of safety for airport users. In both cases, fire suppression 
systems at airports depend on the use of aqueous file-forming foam (AFFF) containing per- and 
polyfluoroalkyl (PFAS) to extinguish petroleum-based fires occurring in the airport environment. 
The FAA requires Part 139-certified airports to use AFFF containing PFAS due to their unique 
efficacy in extinguishing aircraft f ires. ARFF vehicles routinely discharge AFFF to ensure 
operability of foam proportioning systems and discharge functions and the competency of ARFF 
personnel.   

While critical for emergency response, PFAS contains thousands of toxic chemicals that present 
significant risks to human health and the environment. Exposure can lead to cancer, 
developmental defects, and damage to multiple systems including the liver, thyroid, and immune 
system. PFAS can travel long distances, permeate soil, seep into groundwater, and be carried 
through the air. The EPA has stated that any exposure to PFAS over 0.070 micrograms per liter 
(μg/L) or 70 parts per trillion (PPT), roughly equivalent to three drops of water in an Olympic 
swimming pool, in a lifetime can lead to health concerns.     

Due to these concerns, the FAA Reauthorization Action of 2018 (enacted October 5, 2018) 
included a mandate directing the FAA to cease requiring the use of AFFF containing PFAS no 
later than three years from the date of enactment (October 4, 2021). With the deadline rapidly 
approaching as of this publication (June 2021), a safer alternative has not yet been approved for 
use at U.S. airports. According to the FAA, PFAS-free foams do not provide the same level of 
f ire suppression, flexibility, and ability to rapidly extinguish f ires as existing technologies. Until 
the FAA approves a safer alternative that provides the same level of safety as current 
technologies, Part 139-certified airports in the U.S. continue to have limited ability to remove 
PFAS from their facilities. Globally, all 27 major Australian airports have transitioned to PFAS-
free foams, as well as many major hubs around the world including airports in the United Arab 
Emirates, Germany, United Kingdom, Sweden, and New Zealand. 

What If

The US EPA bans the 
use of PFAS?
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While U.S. airports must continue to purchase and store AFFF containing PFAS in case of 
emergencies, specialized discharge and containment equipment is available that allows FAA-
compliant testing to occur without regular foam discharges such as the Ecologic System 
manufactured by E-One or the Oshkosh ECO EFP. The FAA and some state departments of 
transportation, including Colorado and Michigan, provide grant funds to help airports purchase 
this equipment. ACRP Report No. 173: Use and Potential Impacts of AFFF Containing PFAS at 
Airports provides a comprehensive resource about the use and risks associated with PFAS in 
airport environments. An accompanying screening tool helps airports adopt AFFF lifecycle best 
practices, identify and manage potential risks associated with historic and current AFFF use, 
and prioritize resources to address concerns related to AFFF and PFAS.  

Beyond just airports, the U.S. EPA has made addressing PFAS an active and ongoing priority. 
In February 2019, the agency released the PFAS Action Plan, which outlines the agency’s 
approach in addressing current PFAS contamination issues, preventing future contamination, 
and effectively communicating with the public. 

LAND USE 

As shown in Figure 10, Scope 2 emissions are those contributed by off-site energy generation 
ultimately used for heating, cooling, lighting, and other airport purposes. Addressing these 
Scope 2 emissions is an important component of advancing airport sustainability. Because 43 
percent of all power in Tennessee is generated using nuclear power, the state’s energy grid is 
far cleaner than in some other areas of the country (see Figure 11). However, 28 percent of 
energy generated comes from coal and 17 percent is generated using natural gas. Both sources 
are GhG emitters, and all sources of power generation results in some environmental impacts. 
For example, the transmission lines can bisect habitats and raise issues of environmental 
justice. As such, Tennessee airports, with the support of TDOT Aeronautics Division, should 
assess the feasibility of on-site renewable power generation to fill a portion of energy demands.  
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Figure 11. Tennessee Net Electricity Generation by Source (Thousand MWh), February 2021 

 Source: U.S. Energy Information Administration Electric Power Monthly (February 2021) 

Depending on the project’s design and ownership structure, renewable energy generation may 
provide for operational reliability, mitigate risk against power interruptions affecting the power 
grid, and provide a means to generate revenue by selling excess energy or leasing property to a 
third-party. ACRP Report No. 141, Renewable Energy as an Airport Revenue Source (2015), 
highlights the unique business and public policy value of renewable energy generation at 
airports including price stabilization, control over power supply, and broad public appeal. 
Developing a renewable energy project requires numerous decisions including, but not limited 
to, the type of technology best suited to the local airport environment (based on climate, 
available infrastructure, space availability) and ownership structure. Airports should carefully 
consider the most appropriate business structure to meet their needs, and work with a partner 
that specifically understands the unique requirements of the airport environment. Any 
technology deployed must ensure that the system poses no risk to pilots, air traffic control (ATC) 
services, or airport operations. For example, while solar photovoltaic (PV) arrays are generally 
considered to be a compatible land use in the vicinity of airports, panels must be oriented so 
that they do not negatively impact pilot visibility due to glint and glare. Understanding that 
renewable energy generation at airports is becoming an increasingly common way to reduce 
airport operating costs and demonstrate commitment to sustainability, the FAA prepared 
Technical Guidance for Evaluating Selected Solar Technologies on Airports (2018).33 This 
guidance provides a checklist to ensure proposed solutions meet FAA regulatory guidelines  

 
33 https://www.faa.gov/airports/environmental/policy_guidance/media/FAA-Airport-Solar-Guide-2018.pdf 
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Unmanned Aircraft Systems 
Initially developed and deployed for military usage due to the advantages of unmanned flight in 
terms of risk to human life, f light duration, and cost of operations, UAS are now fully in the 
mainstream. Equipment and software that once existed on the cutting-edge of military 
operations are now inexpensive and readily available in the commercial market. In addition to 
advancements affecting the vehicles themselves, enhanced onboard technologies such as 
cameras, light detection and ranging (LiDAR), infrared sensors, and other imaging equipment 
have opened new opportunities for commercial, agricultural, governmental, and research-
oriented applications. UAS are now deployed for a wide array of tasks including aerial spraying, 
monitoring environmentally sensitive areas, providing visual feedback to emergency response 
crews, aerial f irefighting, and aerial surveillance and photography. Many state government 
agencies deploy UAS to conduct bridge and port inspections, and some airports are testing the 
viability of using the technology to remotely monitor pavement conditions.  

Advancements in UAS and the equipment they carry have resulted in a burgeoning number of 
registered drones in the U.S., which reached 871,006 in 2020. As UAS become more numerous 
and sophisticated, it will become increasingly critical to carefully manage their integration into 
the National Airspace System (NAS) to mitigate any negative impacts on airports; traditional 
aircraft; and the pilots, passengers, and businesses they serve. Several midair collisions have 
already occurred, and near-misses are regularly reported. Fortunately, no pilots nor passengers 
have been injured or killed to date. Yet with the potential for conflicts continuing to grow, a 
cohesive and comprehensive strategy should be developed, implemented, and enforced prior to 
a catastrophic incident forcing the issue at the Congressional level. In addition to concerns 
regarding airspace safety and congestion, UAS opens new questions regarding regulations, 
taxation, and funding. Each of these issues will be explored in the sections that follow.  

FUNDING 

U.S. and international investment into UAS technologies is strong, and industry forecasts are 
being realized earlier than predictions initially indicated. The U.S. market for UAS, including civil 
government, recreational, and commercial uses, grew from $40 million in 2012 to approximately 
$1 billion by 2017. The impact of commercial UAS applications (corporate and consumer uses) 
is expected to add between $31-$46 billion on the nation’s Gross Domestic Product (GDP) by 
2026. Business is largely driving these trends, with commercial activity anticipated to become 
the largest global market for UAS use behind military applications.  

What If

UAS usage continues to 
expontially increase for 
governmental, 
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registration fee to off-set 
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local and state 
agencies?
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Regulators responsible for analyzing, administrating, and facilitating their integration into the 
existing transportation network have limited means of generating revenue to support this work. 
The primary focus of government resources has been on determining potential impacts on 
existing aviation and airport infrastructure and operations and how to safely integrate UAS into 
the NAS. At the federal level, the FAA is supported by the AATF, which is largely funded by 
various tax revenues associated with domestic and international passenger travel, air cargo, 
and the sale of aircraft fuels. Similarly, state agencies including TDOT Aeronautics Division are 
generally supported by aeronautical-related taxes and fees. Airports receive government 
subsidies, enact PFCs (as feasible), and generate revenue through fuel sales, aeronautical- and 
non-aeronautical-related leases, and various other commercial activities. Because most civilian 
unmanned aerial vehicles (UAV)34 are electric, carry neither passengers nor cargo, and are 
generally outside of the scope of existing aeronautical-related tax and fee mechanisms, UAS 
are not directly contributing to the agencies currently responsible for their administration. This is 
very different from the tax model for traditional manned aircraft, where the tax on fuel and other 
types of user or registration fees are collected and used to support staffing and other needs for 
aviation development at the state and federal level. Government efforts are currently being 
underwritten by traditional manned aircraft users, who, in many cases, would rather not share 
the airspace with UAV at all. 

Looking ahead, it will be important for regulators to consider how to equitably collect taxes and 
fees from UAS users to help support the agencies charged with maintaining the highest level of 
safety for all airspace users. Recently updated FAA rules now require all UAS users to register 
their equipment. As a starting point, TDOT Aeronautics Division could enact a registration fee 
based on the assessed value of the equipment modeled after existing aircraft registration fees. 
A federal tax on equipment purchases should also be considered to support federal activities. 

AIRSPACE 

An aircraft striking an object midflight has always been one of the biggest safety risks of f light. A 
turbine engine ingesting a large bird can result in complete engine failure and, in some extreme 
cases, require an aircraft to conduct an immediate emergency landing. Even much smaller 
objects colliding with aircraft during flight can cause catastrophic damage, placing aircraft and 

 
34 The term UAV is used when specifically referring to vehicles, while UAS encompass the various 
systems that make a UAV function. This includes but is not limited to the Global Position System (GPS) 
module, ground control module, transmission systems, camera, software, and operator. These terms are 
not interchangeable although highly interrelated.    
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their passengers in extreme danger. UAV present a similar threat. With UAV usage trending 
increasingly upwards, the risk of midair collision similarly grows. This has led some analysts to 
believe a catastrophic event is not only possible but virtually inevitable.  

To address this potential threat, the FAA has implemented new and increasingly stringent rules 
governing the use of recreational drones in the vicinity of airports and within controlled and 
uncontrolled airspace. On December 28, 2020, the FAA issued additional rules to allow for the 
operation of recreational vehicles over people and at night under certain conditions. Additionally, 
the Remote Identif ication (Remote ID) requirement mandates that operators install equipment 
that broadcasts out identifying information. If operators do not have this equipment, operations 
can only be conducted in FAA-recognized identification areas (FRIAs).35 Recreational users will 
soon be required to pass an aeronautical knowledge test and carry proof of test passage when 
flying.  

Unfortunately, there are reports that many UAV operators do not know or follow existing rules, 
and both airports and traditional pilots are unfamiliar with federal mandates. In fact, 34 
unauthorized drone sightings at or near Tennessee airports or aircraft were reported to the FAA 
in 2020 (see Table 12 for a summary of all events). The previous FAA rule stated that UAV 
could be operated within five miles of an airport with prior airport permission. While no longer 
valid, this rule is still cited by airports, land use authorities, and other stakeholders and many 
airports believe they have the authority to govern UAV usage within their vicinities.  

In addition to these federal rules, communities may enact local land use restrictions governing 
where UAV can be operated from and some states have enacted regulations associated with 
operations with their boundaries (Tennessee has not enacted such regulations). Local 
restrictions may become increasingly critical as package delivery via UAS expands beyond a 
limited number of test sites to reach more widespread deployment. New types of zoning 
ordinances may be required addressing where such operations can be launched from including 
neighborhood sub-distribution station or specialized trucks designed as mobile 
distribution/launch facilities.  

Table 13. Unauthorized UAS Sightings in the Vicinity of Tennessee Airports and/or Aircraft, 2020 

Date 
(2020) City Summary 

1/29 Knoxville 
Prelim info from FAA Operations: Knoxville, TN/UAS incident/late report - 1400e/TYS 
ATCT advised Eurocopter EC35, reported a possible UAS at 1,200 feet while s bound 
at same altitude 3 s TYS. No evasive action taken.  Leo notification not reported. 

1/29 Morristown 
Prelim info from FAA Operations: Morristown, TN/UAS incident/late report - 
1400e/Knoxville ATCT advised Eurocopter EC35, observed a UAS at 1,200 feet 3 s 
Morristown. No evasive action taken. Leo notification not reported. 

2/9 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/1313c/Nashville 
TRACON advised Cessna C25B, reported a four-foot-wide red UAS 40 feet from 
aircraft while northbound at 6,000 feet 23 east-southeast BNA. No evasive action 
taken. Nashville airport authority notified. 

 
35 https://www.faa.gov/uas/getting_started/remote_id/ 
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Date 
(2020) City Summary 

2/16 Nashville 
Prelim info from FAA Operations: Nashville, TN/UAS incident/1355c/TSOC advised  
B737, MCI - BNA, reported a fixed-wing UAS while on 2.3 mile final to runway 20r. 
There was no evasive action taken.  Nashville airport authority was notified. 

2/22 Cleveland Close-out info from FAA Operations: Cleveland, TN/UAS incident/1158e/ Chattanooga 
ATCT advised aero commander AC50, FTY - CHA, Bradley County Sheriff notified. 

3/3 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/1810c/e75l, BOS - BNA, 
reported an unusual TCAS reading in the descent for approach to runway 02r 3 miles 
south BNA. UAS appeared to be at 700 feet. No evasive actions reported and 
Nashville Airport Police Department was notified. 

3/10 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/2135c/Nashville ATCT 
advised b739, ATL - BNA, observed grey UAS off front side while northeast bound at 
600 feet southwest of BNA. No evasive action taken. Pic believed they hit the UAS 
due to the proximity. No damage was found after landing. Nashville Airport Police 
Department notified. 

5/6 Memphis 
Prelim info from FAA Operations: Memphis, TN/UAS incident/1130c/helo, reported a 
UAS while maneuvering at 800 feet 3.3 south-southwest MEM. No evasive action 
taken. Southaven Police Department notified. 

5/13 Memphis 

Prelim info from FAA Operations: Memphis, TN/UAS incident/0745c/Memphis ATCT 
advised a306, CLE - MEM, reported a gray/black UAS from the 12 o'clock position 
while westbound at 1,200 feet 3 e MEM. No evasive action taken. Memphis Police 
Department notified. 

5/16 Smyrna 
Prelim info from FAA Operations: Smyrna, TN/UAS incident/1056c/Smyrna FCT 
advised Piper PA22, reported a UAS below and to the right while southbound at 1,600 
feet 2.5 n MGY. No evasive action taken. Smyrna Police Department notified. 

5/18 Memphis 

Prelim info from FAA Operations: Memphis, TN/UAS incident/2050c/Memphis ATCT 
advised c550, HOU - MEM, reported possible UAS while northbound at 4,000 feet on 
short final runway 36r MEM. No evasive action taken. Law enforcement notification 
not made due to uncertainty if it was a UAS. Multiple aircraft did not detect any UAS 
activity in the vicinity. 

5/27 Memphis 

Prelim info from FAA Operations: Memphis, TN/UAS incident/0955c/Memphis ARTCC 
advised A306, mobile downtown aircraft, al (BFM) - MEM, observed a UAS at 2,500 
feet 7 n MEM aircraft. No evasive action taken. Memphis Airport Police Department 
notified. 

5/30 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/1400c/Nashville 
TRACON advised Beechcraft BE35, BGF - SPI, reported a gold UAS 500 feet below 
aircraft while northwest-bound at 8,000 feet 11 se BNA. No evasive action taken. 
Nashville Airport Police Department notified. 

7/11 Smyrna 

Prelim info from FAA Operations: Smyrna, TN/UAS incident/0920c/Smyrna ATCT 
advised Cessna c172, MGY - MGY, reported a red and black UAS 500 feet from the 
right side while southbound at 2,200 feet 2.8 n MGY. No evasive action taken. Smyrna 
Airport Department of Public Safety notified. 

7/22 Smyrna 

Prelim info from FAA Operations: Smyrna, TN/UAS incident/1055c/Smyrna ATCT 
advised Piper P28a, reported a UAS pass off the left side while northbound at 1,600 
feet 2 north-northwest Smyrna. No evasive action taken. Smyrna Airport Police 
Department notified. 

7/26 Memphis 

Prelim info from FAA Operations: Memphis, TN/UAS incident/1836c/Memphis ATCT 
advised Learjet LJ45, HOU - MEM, reported a black quadrotor UAS 300 feet from the 
left side while eastbound at 1,100 feet 2 n MEM. No evasive action taken. Memphis 
Airport Police Department notified. 
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Date 
(2020) City Summary 

7/30 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/1855c/Nashville ATCT 
advised H60, reported black quadcopter UAS 50 feet below aircraft from the 12 
o'clock position while at 1,500 feet 4 se Nashville. No evasive action taken. Nashville 
Airport Police Department notified. 

7/8 Crossville 
Prelim info from FAA Operations: Crossville, TN/UAS incident/1206c/Atlanta ARTCC 
advised Piper PA32, reported a white quadrotor UAS while southbound at 3,500 feet 
35 n Hinch Mountain VOR. No evasive action taken. Fentress County Sheriff notified. 

7/8 Chattanooga 

Prelim info from FAA Operations: Chattanooga, TN/UAS incident/1816e/Chattanooga 
ATCT advised Cessna c525, reported a grey UAS while on final approach to runway 2 
while westbound at 2,100 feet 4 s Chattanooga. Evasive action not reported. 
Chattanooga Police Department notified. 

8/13 Smyrna 
Prelim info from FAA Operations: Smyrna, TN/UAS incident/0845c/e-roc advised  
Cessna c172, reported UAS 300 feet off the right wing at 500 feet .25 northwest of 
runway 14. No evasive action taken. Airport public safety department notified. 

8/2 Memphis 
Prelim info from FAA Operations: Memphis, TN/UAS incident/1435c/Cessna c700, 
CMH - MEM, reported a red UAS from below while westbound at 800 feet 2 e MEM. 
No evasive action taken. Memphis Police Department notified. 

8/9 Chattanooga 

Prelim info from FAA Operations: Chattanooga, TN/UAS incident/1917e/Chattanooga 
ATCT advised Cirrus SR22, reported a silver UAS while west-northwest bound 300 
feet off the 3 o'clock position at 6,400 feet 17 e CHA. No evasive action taken. 
Hamilton County Sheriff notified. 

8/20 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/1528c/Nashville ATCT 
advised b738, ECP - BNA, reported passing a UAS while at 6,000 feet vicinity 
Nashville, TN. No evasive action taken. Nashville Police Department notified. No 
additional information provided. 

9/7 Knoxville 
Prelim info from FAA Operations: Knoxville, TN/UAS incident/1150e/Knoxville 
TRACON advised CRJ9, CLT - TYS, reported UAS below aircraft while northbound at 
7,000 feet 12 ese Knoxville. No evasive action taken. Sevier County Sheriff notified. 

9/7 Knoxville 

Prelim info from FAA Operations: Knoxville, TN/UAS incident/1513e/Knoxville APCH 
advised CRJ2, ORD - TYS, reported UAS off right side while southeast bound at 
3,500 feet 10 n TYS. No evasive action was taken. Knoxville Police Department 
notified. 

9/7 Knoxville 

Prelim info from FAA Operations: Knoxville, TN/UAS incident/1754e/Knoxville APCH 
advised Cessna c206, reported UAS 300 feet below aircraft while orbiting at 2,500 
feet 16 east-northeast Knoxville. No evasive action reported. Sevier county sheriff 
notified. 

9/26 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/1815c/Nashville 
TRACON advised Cessna c25b, PBI - JWN, reported UAS 200 feet below aircraft 
while northwest bound at 6,000 feet 10 nne Nashville. No evasive action reported. 
Nashville airport authority notified. 

10/29 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/1325c/Nashville ATCT 
advised Cessna c172, BNA - BNA, reported a UAS at the 9 o'clock position while 
southbound at 2,900 feet 17 ese BNA. No evasive action taken. Nashville Airport 
Police Department notified. 

11/10 Knoxville 

Prelim info from FAA Operations: Knoxville, TN/UAS incident/0928e/Knoxville ATCT 
advised Diamond DA40, MBT - TYS, reported a small UAS 500 feet off the right wing 
while northeast bound at 4,000 feet 8 nw TYS. No evasive action taken. Knoxville 
County Dispatch notified. 
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Date 
(2020) City Summary 

11/18 Knoxville 

Prelim info from FAA Operations: Knoxville, TN/UAS incident/1548e/McGhee Tyson 
ATCT advised Cessna c172, reported a silver UAS 500 feet below of the 12 o'clock 
position while southwest bound at 3,500 feet 9 west-southwest volunteer VORTAC 
(VXV). No evasive action taken. Knox County Sheriff notified. 

11/21 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/0935c/Nashville APCH 
advised Cessna c172,reported a UAS from the 9 o'clock position while southbound at 
7,000 feet 2 w BNA. No evasive action taken. Nashville Metro Airport Police 
Department notified. 

11/6 Nashville 

Prelim info from FAA Operations: Nashville, TN/UAS incident/1234c/Nashville 
TRACON advised Beechcraft BE40, BNA - PTK, reported quadcopter UAS pass 500 
feet below aircraft while northbound at 2,000 feet 3 w Nashville. No evasive action 
reported. Nashville Airport Police Department notified. 

11/7 Jasper 

Prelim info from FAA Operations: Jasper, TN/UAS incident/1100e/Memphis ARTCC 
advised Cirrus SR22, reported UAS 200 feet below aircraft while southbound at 
11,000 feet 20 e jasper. Pilot advised evasive was taken to avoid UAS. Marion County 
Sheriff notified. 

12/1 Memphis 

Prelim info from FAA Operations: Memphis, TN/UAS incident/1250c/Memphis 
TRACON advised DC10, Toronto, Canada (CYYZ) - MEM, reported white UAS above 
aircraft from the left side while westbound at 1,900 feet 4 e Memphis. No evasive 
action reported. Shelby County Sheriff notified. 

12/3 Smyrna 

Prelim info from FAA Operations: Smyrna, TN/UAS incident/1229c/Smyrna ATCT 
advised Cessna c172, reported a small black UAS from the right side while 
southbound at 1,400 feet 1 s Smyrna. No evasive action taken. Smyrna Airport 
Authority notified. 

Source: FAA 2021 

SUSTAINABILITY 

The use of UAS to conduct package deliveries is one of the most highly anticipated applications 
of this emerging technology. Driven in large part by consumers’ growing expectations for fast 
delivery of goods and a global race towards innovation, major companies including Amazon, 
DHL International, UPS, FedEx, Wing (a subsidiary of Google’s parent company Alphabet) and 
many others have heavily invested in the field. Additionally, UAS may play a major role in 
enhancing medical care in remote and traditionally underserved areas. Zipline distributes blood 
and other critical medical supplies in Ghana and Rwanda. As of this writing, Drone Delivery 
Canada is soon anticipated to deploy its multi-rotor drone Sparrow to provide COVID-19-related 
cargo to the Beusolei First Nation Community in Canada.  

What If

The path to Part 135 
certification is 
streamlined for UAS 
operators, increasing the 
use of UAS for delivery 
services?

Could We

Encourage adoption of 
UAS at existing cargo 
and delivery companies 
at Tennessee airports?
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These trends may play a major role in decreasing the environmental footprint associated with 
“last mile” travel. Last mile travel is defined as the final segment of a product’s movement 
between a warehouse or distribution center and the consumer’s home or business. In today’s 
marketplace, the environmental impact of this journey rises in correlation with the speed at 
which it occurs. Speed decreases efficiency when trucks are deployed only half full and multiple 
trips are taken to the same areas to conduct overnight or same-day deliveries. Trucks also 
contribute to roadway congestion, resulting in less-than-optimal travel speeds, increased idling 
time, and more GhG emissions.  

With sales by e-commerce growing by double-digits each year, the market potential for UAS to 
conduct even a fraction of last-mile deliveries is massive. Fortune Business Insights projects 
that the size of the worldwide drone package delivery market will increase from $642.2 million in 
2019 to $7.39 billion by 2027, resulting in a CAGR of 41.8 percent.36 In the U.S., the FAA 
administered the UAS Integration Pilot Program (IPP) from 2017 to 2020 to test and evaluate 
the integration of package delivery UAS into the NAS. This work has since continued under the 
UAS Beyond Program, focused on the “remaining challenges of UAS integration, including 
beyond visual line of sight (BVLOS) operations, societal and economic benefits of UAS 
operations, and community engagement.”37 Additionally the FAA’s UAS Partnership for Safety 
Plan (PSP) was established in December 2016 to partner with industry on similar topics.38 
UAS IPP and PSP participants testing the use of UAS for package deliveries are required to use 
the FAA’s existing Part 135 certif ication process. Part 135 certification is generally required for 
all aircraft operators that f ly for commercial purposes and is currently the only path for small 
drones to carry property for compensation beyond BVLOS. The process has been adopted for 
UAS operations to remove nonapplicable rules, such as the requirement that operators carry 
flight manuals onboard aircraft. Except such minor adjustments, all f ive stages of the Part 135 
process must be met to ensure the certificate holder understands and complies with 14 Code of 
Federal Regulations (CFR) in an “appropriate and continuing manner.” 39  

There are currently three Part 135 UAS operators in the U.S. including: 

 Wing Aviation, LLC to deliver food and over-the-counter pharmaceuticals to 
households in Christiansburg, Virginia 

 UPS Flight Forward, Inc. to deliver medical supplies at the WakeMed hospital 
campus in Raleigh, NC 

 Amazon Prime Air to deliver consumer goods (additional details unavailable at the 
time of this writing) 

These Part 135 carriers are participants of the UAS PSP, and the FAA is currently working with 
several additional applicants through the agency’s partnership programs.40  

 
36 https://www.globenewswire.com/news-release/2020/11/30/2136699/0/en/Drone-Package-Delivery-
Market-to-Hit-USD-7-388-2-Million-by-2027-Diverse-Entities-Such-as-Amazon-and-FedEx-to-Explore-
Wider-Delivery-Applications-of-Drones-States-Fortune-Business-.html 
37 https://www.faa.gov/uas/advanced_operations/package_delivery_drone/ 
https://www.faa.gov/uas/advanced_operations/package_delivery_drone/ 
38 https://www.faa.gov/uas/programs_partnerships/psp/ 
39 https://www.faa.gov/licenses_certificates/airline_certification/135_certification/cert_process/ 
40 https://www.faa.gov/uas/advanced_operations/package_delivery_drone/ 
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In partnership with FedEx, TDOT Aeronautics Division, and others, the Memphis Shelby-County 
Airport Authority (MSCAA) is one of eight participants of the UAS Beyond Program to test the 
integration of drones on airport property (MSCAA also participated in the UAS IPP). Since 2018, 
FedEx has been testing the use of UAS to conduct on-airport operations to help inform federal 
policies. UAV have now flown for hundreds of hours to inspect aircraft and fencing and conduct 
security patrols of apron and warehouse facilities.41 Other lead program participants include the 
Choctow Nation of Oklahoma; Virginia Center for Innovative Technology; Kansas, North 
Carolina, and Wyoming departments of transportation; City of Reno, Nevada; and the University 
of Alaska-Fairbanks.42  

Urban Air Mobility  
Largely representing an entirely new mode of transportation, UAM is the usage of small aircraft 
to transport passengers short distances in urban and suburban environments. UAM is aimed at 
alleviating traffic in heavily congested urban areas with the use of semi-automated or 
autonomous aircraft with vertical take-off and landing capabilities (VTOL). Most (but not all) 
aircraft are full- or hybrid-electric (eVTOL), and flights may be scheduled or on-demand. Over 
the past several years, the number of aircraft in-development has exploded. The World eVTOL 
Aircraft Directory included less than 10 designs in 2016; today, the directory includes 464 
designs.43 There are over 150 start-up firms represented, as well as some of the largest players 
in the aerospace industry including Boeing, Airbus, and Embraer; major automotive companies 
including Hyundai, Porsche, Toyota, and Volvo; and technology companies like Uber and Intel. 
Management consultancy Roland Berger projects that more than 160,000 UAM aircraft will be 
flying in congested cities by 2050.44 

Reflecting the growth in the number of vehicles in design, venture capital growth into the 
technology grew steadily before skyrocketing in recent years. Venture capital investment rose 
from $2.2 million in 2012 to $185.7 million in 2018, dipped briefly in 2019 to $111.6 million, and 
then grew to $1.1 billion in 2020. Two companies, Joby Aviation and Lilium, collected $940 
million in venture capital investment in 2020, representing 85 percent of all investment that year. 
As of March 2021, only three companies, Joby, Lilium, and Archer, have surpassed the $1.0 
billion in minimum capital requirement that industry analysts estimate is required for the 
successful development, certification, and commercialization of air taxis. Thus, while many firms 
have jumped into the UAM industry, a much smaller number of companies are anticipated to 
have the capacity to overcome the many hurdles necessary for widespread commercial 
deployment. Figure 12 highlights some of the key challenges to UAM implementation identified 
by the NASA Aeronautics Research Institute (NARI). 

 
41 https://flymemphis.com/drones/ 
42 https://www.faa.gov/uas/programs_partnerships/beyond/lead_participants/ 
43 https://evtol.news/aircraft 
44 https://www.flightglobal.com/farnborough-2020/consultancy-predicts-160000-uam-aircraft-in-service-by-
2050/139470.article 
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Figure 12. Key Challenges to UAM Implementation 

Source: NARI 2021 (http://www.dot.state.mn.us/airport-economic-study/) 

In many ways, UAM represents the evolution of UAS technologies by carrying heavier and more 
valuable payloads than ever before. These two emerging technologies face many of the same 
challenges including airspace integration, the need for additional regulatory involvement, and 
public acceptance of risk. However, the complexity of these issues differ in terms of degree, 
cost, and other considerations. While UAM promises to relieve urban ground congestion, 
enhance mobility within and between urban/suburban environments, reduce GhG emissions 
and other pollutants generated by the transportation sector, and provide numerous other 
benefits, this emerging technology introduces many new questions. The following subsections 
address three of the primary issues surrounding UAM integration identified by TDOT 
Aeronautics Division, including airport funding, state and federal regulations, and airspace. 
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FUNDING  

Roadway congestion around airports is a growing industry-wide concern as demands for 
passenger air service and air cargo grow. Traffic bottlenecks cost logistics providers and freight 
forwarders thousands of dollars annually and result in increased GhG emissions as trucks 
carrying air cargo to and from handling facilities sit in traffic around airports. Further, as 
demands for passenger travel grow, so too do the number of personal vehicles, taxis, and 
transportation network companies (TNCs) transporting those passengers. This also reduces the 
availability of curb-front realty as passengers are picked up and dropped off by rideshare 
providers. In many urban environments, ground transportation networks to airports are already 
at capacity and expansion opportunities are constrained by existing development, ownership, 
and other obstacles.  

UAM has been proposed as a potential solution to the growing challenge of airport accessibility 
by providing an alternative mode for passenger travel. In this scenario, passengers travel by air 
taxi to a central multi-modal hub where they check-in, drop baggage, and potentially undergo 
security screening. Passengers would then travel by bus or light rail to the terminal facility. 
Roadways could be reserved for cargo. Additionally, terminal congestion could be reduced by 
shifting all pre-security activities, such as ticketing, to an off-site facility. Further, utilizing air taxis 
to transport passengers could provide new opportunities for regional commercial service 
airports by expanding accessibility outward to a broader catchment area. Demand could 
become better balanced between capacity-constrained large hub airports and smaller facilities 
that currently have excess capacity. The potential for air taxis to increase demand for air travel 
more broadly drove United Airlines to conditionally purchase $1.0 billion in eVOTL aircraft from 
UAM start-up Archer, which promises to begin air taxi service to Los Angeles International 
Airport (LAX) by 2024.45 

While offering an innovative solution to the congestion and capacity issues faced by many 
commercial service airports, the deployment of UAM vehicles for passenger transport to and 
from airports may disrupt existing revenue streams. ACI-NA reports that car parking contributes 
20.4 percent of non-aeronautical revenue at commercial service airports globally, and that f igure 
doubles to 40.8 percent at North American facilities. 46 Parking revenues, as well as those 
generated by taxi, limousine, and shared-ride buses, are already threatened by the growth of 

 
45 https://evtol.com/news/archer-commits-launching-urban-air-mobility-los-angeles-2024/ 
46 https://aci.aero/news/2020/04/22/aci-report-shows-the-importance-of-the-airport-industry-to-the-global-
economy/ 

What If

UAM becomes a 
frequent method for 
users to access 
Tennessee’s airports?

Could We

Charge a fee for this 
service, similar to fees 
associated with ride-
sharing applications to 
generate a new stream 
of revenue for airports?
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TNCs. A 2017 survey reported that parking revenues declined between 5 and 10 percent at all 
of the busiest 100 U.S. airports where TNCs had operated for more than one year. A 2019 study 
by Ricondo & Associates reported similar f indings at the top 25 U.S. airports. Similar trends 
have been recorded in rental car revenues as passengers chose rideshare options instead of a 
personal vehicle.  

To better regulate TNCs and replace lost revenues, many airports now permit and charge initial 
activation, annual, per-trip, and other fees to providers and their drivers. Nashville International 
Airport was the first airport in the country to permit a TNC in 2014. Approximately 350 additional 
U.S. airports have since followed suit. Despite these changes, the 2019 Ricondo & Associates 
study reports that the majority of airports in its survey have been unable to replace parking, 
rental car, and other lost revenues with the rise of TNC usage. 

As UAM begin to enter commercial deployment, airports are advised to learn from the lessons 
offered by the rise of TNCs and their impact on airport revenue structures. In many cases, 
airports reacted after the arrival of TNCs once their revenues were already on the decline. Fee 
structures that have been established are still generally too low to recoup the losses, and TNCs 
and their riders are now better prepared to oppose any proposed fee increases. Since UAM are 
still years away, airports have the opportunity to consider how UAM usage may impact existing 
revenues and preemptively prepare for their arrival. In the long-term, most existing ground 
transportation revenues could diminish, forcing airports to take a proactive and forward-thinking 
approach to profitability.  

In addition to the potential for lost ongoing revenues, the arrival of UAM may also necessitate 
new off-site vertiports with multi-modal functionality to support “last-segment” airport 
connectivity. Vertiports must provide terminal facilities to process passengers and charging 
stations for electric air taxis. These advanced multi-modal hubs will be expensive to design, 
construct, permit, and maintain. Initial investment needs will likely be too costly to be passed 
directly on to the passengers they are designed to support. Figure 13 highlights some of the 
players that likely have a key role in the deployment of UAM at airports. 
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Figure 13. Stakeholders Involved in Deployment of UAM for Airport Connectivity 

Source: Kimley-Horn 2021 

STATE AND FEDERAL REGULATIONS 

As shown in Figure 14, employment in the air transportation industry is projected to grow by 10 
percent between 2019 and 2029, significantly outpacing all occupations in the U.S. economy. 
Within that category, the demand for commercial pilots, who are defined as pilots who fly 
commercially but do not hold an FAA-issued Airline Transport Pilot (ATP) certificate and cannot 
work for a commercial air carrier, will grow most rapidly at nine percent. All airline pilots, 
copilots, and flight engineers earned a median pay of $160,970 in 2020. This is four times 
higher than the average median wage for all U.S. occupations at $41,940.47 

 
47 https://www.bls.gov/ooh/transportation-and-material-moving/airline-and-commercial-pilots.htm#tab-5 
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Figure 14. Projected Change in Air Transportation Employment, 2019 - 2029 

Source: BLS, U.S. Department of Labor, Occupational Outlook Handbook, Airline and Commercial Pilots at 
https://www.bls.gov/ooh/transportation-and-material-moving/airline-and-commercial-pilots.htm (accessed May 2021) 

In addition to meeting these new demands, trained aviators, maintenance technicians, and other 
aviation workers will be required to replace those leaving the industry for retirement and other 
reasons. While workers in the air transportation industry ultimately earn significantly more than 
the average U.S. median wage, prospective students face high educational costs, lengthy 
training and licensure requirements, and relatively low starting wages. Combined with 
increasingly stringent federal requirements, the aviation industry faces significant challenges in 
the years ahead to ensure the availability of qualif ied workers to meet growing demands.  

Such challenges will only be exacerbated with the emergence of UAM. Air taxis are anticipated 
to become more autonomous over time. However, the FAA currently lacks a clear certif ication 
pathway for unmanned aircraft to fly in controlled airspace. It is further unlikely that such a 
certif ication will occur in the near-term given the high risk to human life inherent to UAM 
operations. As such, the UAM industry will likely rely on manned vehicles through the 
foreseeable future.  

Given the impending shortage of workers trained in existing technologies, the workforce 
challenges faced by the UAM will be steep. The Boeing Pilot and Technician Outlook 2020 – 
2039 warns that the impending retirement of thousands of pilots will result in a shortage of 
61,000 helicopter pilots by 2038. As shown in Table 13, the FAA’s U.S. Civil Airmen Statistics 
reports 20,614 commercial and 4,092 airline rotorcraft pilots certified in the U.S. as of December 
21, 2020.48 The number of commercial rotorcraft pilots declined nine percent while the number 
of airline transport pilots increased by 13 percent between 2011 and 2020.  

 
48 Commercial pilots can be compensated for their services and are certified to fly charter flights, rescue 
and f irefighting operations, and other GA activities. Aircraft pilots are contracted to an airline and are 
certif ied to fly passengers and cargo for compensation.  
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Table 14. Number of Commercial and Airline Transport Pilots in the U.S., 2011 - 2020 

Year Commercial Airline 
Transport 

2011 22,720 3,633 

2012 22,588 3,823 

2013 22,235 3,908 

2014 22,016 4,083 

2015 21,990 4,128 

2016 21,770 4,148 

2017 22,285 4,162 

2018 22,257 4,137 

2019 21,481 4,158 

2020 20,614 4,092 
Percent 
Change -9% 13% 

 Source: FAA U.S. Airmen Statistics 2020 

The number of all rotorcraft pilots (recreational, commercial, and airline transport) is projected to 
grow annually by 1.1 percent between 2020 and 2030 and 1.3 percent between 2031 and 
2040.49 Based on these forecast rates, the projected number of rotorcraft pilots will likely be 
insufficient to fly the number of air mobility routes touted by the industry. Because eVTOL 
technologies are currently unknown, these projections may not align with the needs of the 
industry and fixed-wing pilots may be able to fill some roles. Further, automation may lower the 
training and certif ication requirements for UAM pilots, although any modifications to existing 
requirements are likely a long way off. Training requirements will likely exceed current standards 
until technologies are proven, risks are proven commensurate with or lower than current 
rotorcraft, and public perception is accepting of UAM operations in urban environments. 

In addition to pilots, the UAM industry will require other trained professionals to maintain their 
f leets. UAM technicians will need specialized training addressing electric propulsion systems, 
vehicle configurations, software, and other technologies involved in UAM. Because numerous 
eVTOL designs are in development, the level of continuity between aircraft and level of 
technician specialization required are currently unknown. Manufacturers may need to develop 
their own workforce programs to train technicians certif ied to work on their specific vehicles. To 
further support workforce development, state and federal agencies could establish programs to 
connect eVTOL manufacturers with existing aviation educational programs. UAM could also be 
incorporated into the FAA’s STEM Aviation and Space Education (AVSED) program to help 
inspire the next generation of aviation professionals. Similarly, TDOT Aeronautics Division’s 
Aviation Outreach and Education Program could prioritize funding for programs aimed at 
supporting UAM deployment in Tennessee.  

 

 
49 FAA Aerospace Forecasts, 2020 - 2040 
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AIRSPACE  

The integration of UAM into the existing 
airspace environment is one of the most 
critical unresolved questions surrounding the 
widespread deployment of this technology. To 
begin to take on this important issue, the FAA, 
in collaboration with NASA and industry 
partners, released Version 1.0 of the UAM 
Concept of Operations (ConOps 1.0) in 
February 2020. ConOps 1.0 offers one of the 
first comprehensive looks into the current state 
of the practice from the FAA’s perspective. 
The document recognizes UAM’s role in terms 
of relieving urban congestion and enhancing 
mobility and connectivity while underlining the 
importance of maintaining the highest level of 
safety for all airspace users. ConOps 1.0 and 
other industry guidance generally agree that 
UAM corridors need to be established to integrate UAM into controlled airspace. These 
corridors will be designed to promote safe and efficient operations without the need for ATC 
services. The FAA’s preliminary concept for multiple UAM corridors within an urban environment 
is shown in Figure 15. The following describes the operations inside and outside UAM corridors 
for UAM aircraft, f ixed-wing aircraft, helicopters, and UAS traffic management (UTM) 
operations:50, 51 

 Inside UAM Corridors: 
o All aircraft operate under UAM-specific rules, procedures, and 

performance requirements 
o Fixed-wing aircraft and UTM aircraft cross UAM Corridors 
o Helicopters and UAM aircraft operate within or cross UAM Corridors 
o Operations do not vary with airspace class 

 
50 UTM is a new concept referring to a set of traffic management services specifically for use by UAV 
operating at low altitudes (i.e., below 400 feet AGL), similar to traditional ATC services provided to 
traditional aircraft. 
51 FAA ConOps v.1, p. 5 

Source: FAA ConOps 1.0 2020 

Figure 15. Conceptualization of Multiple UAM Corridors 
 within an Urban Environment 
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 Outside of UAM Corridors, operations adhere to relevant air traffic management 
(ATM) and UTM rules based on operation type, airspace class, and altitude 

Corridors will be selected to minimize impacts to existing ATM and UTM operations; achieve the 
interests of public stakeholders in terms of local environmental, noise, safety, security, and other 
concerns; and to meet customer needs.52 A report produced by the MITRE Corporation 
expands on the concepts presented by the FAA to offer four guiding principles for UAM airspace 
integration:53 

 No additional rules should be imposed on legacy aircraft traffic operating under 
instrument flight rules (IFR) and visual f light rules (VFR)  

 Minimal additional requirements should be imposed on existing ATC services; any 
additional requirements are mostly related to off-nominal situations 

 Procedures for UAM operators should provide flexibility to address the needs of a 
given airspace and scalability to enable increasing operational tempo 

 Equitable rules and airspace access should be established that maximize routing 
preference for both legacy operators and UAM operators 

The MITRE Corporation report offers a more dynamic and robust airspace model that builds 
upon the FAA’s UAM corridor concept. In this model, the eVOTL aircraft travels between 
“dynamic delegated corridors” (DDCs) in controlled airspace and VFR corridors in uncontrolled 
airspace. DDCs are specific corridors designed to enable separation between traditional aircraft 
operating under IFR and UAM aircraft. The status of this dynamic change would depend on 
environmental conditions, traffic density/demand, airport configurations, and other factors. VFR 
corridors are clearly defined pathways through controlled airspace where communication with 
the ATC services is not required. Corridors are not placed near typical instrument procedures, 
so ATC does not need to worry about interactions between aircraft flying under IFR and VFR. 
The MITRE Corporation’s depiction of airspace integration concepts is shown in Figure 16.  

 
52 Ibid., p. 16 
53 Lascara, Brock, et al. (2019). UAM Airspace Integration Concepts: Operational Concepts and 
Exploration Approaches. p. 6. 



 

66 

 

Figure 16. Depiction of UAM Airspace Integration Concepts 

Source: The MITRE Corporation 2019 

While The MITRE Corporation’s, FAA’s, and others’ conceptualization of UAM integration 
address numerous critical questions, the industry recognizes that airspace is likely one of the 
most complex regulatory hurdles associated with UAM. Due to the volume of UAM traffic 
anticipated and other key differences between UAM and traditional aircraft, existing ATC 
services are ill-suited to manage the integration. A new hybrid management scheme must be 
developed, tested, evaluated, and refined before being implemented at scale.  

Notably, research has been ongoing for several years, and the pace of development has 
recently accelerated. The FAA is partnering with NASA on their Advanced Air Mobility National 
Campaign, and four working groups were established in mid-2020 to address the primary 
components of UAM deployment. In May 2021, NASA announced it will begin meeting with five 
public entities to develop best practices in terms of integrating UAM into local planning efforts 
and locating vertiports. These entities include the Massachusetts, Minnesota, and Ohio 
departments of transportation; City of Orlando, Florida; and the North Central Texas Council of 
Governments. Partnerships like these and those of the UAS IPP, of which TDOT Aeronautics 
Division is a member, will be essential to maintaining safe and equitable access to the NAS for 
traditional and innovative users in the years ahead. 
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Conclusion 
In the coming years and decades, the aviation industry will continue to evolve in concert with 
technological changes, regulatory requirements, and the demands generated by users in terms 
of expectations and the role that aviation plays in their lives. As the industry is already seeing 
with reliance on air cargo, it is likely that air transportation will eventually become an inherent 
element of normal commercial and leisure activities. New technologies promise an era where 
flight is cheaper, cleaner, and more accessible than ever before, providing a level of connectivity 
unimaginable to previous generations. In turn, new open opportunities may arise for Tennessee 
residents and businesses as the urban/rural divide dissolves. People can choose to live and 
raise their families in rural areas but conveniently access urban centers for work, school, or 
other commercial activities via regional electric or UAM aircraft. Such connectivity may result in 
economic growth in distressed areas and more evenly distribute population growth across 
Tennessee. Airports, TDOT Aeronautics Division, and other state and local decisionmakers 
have important roles in supporting the state aviation system so it remains modern and aligned 
with current conditions. By proactively planning for changes, TDOT Aeronautics Division plays a 
critical role in ensuring Tennessee is well-poised to benefit from the numerous economic, 
sustainability, and mobility benefits offered by the trends discussed in this and other chapters of 
the TASP.  
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