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1 Introduction 
The Tampa Bay Area Regional Transit Authority (TBARTA) is conducting the Innovative Transit 

Technologies (ITT) study to examine the technical, financial, and regulatory feasibility of implementing 

aerial gondolas, air taxis, and hyperloop technologies. The work for this study is being documented in a 

series of technical memoranda. Technical Memorandum 3 includes the governance and regulatory 

framework for each of the technologies. The research and information contained within this memo 

provides an understanding of where each of the technologies are in the regulatory process, important 

regulatory considerations to determine in order to implement the technologies, and what governmental 

bodies must develop in order to certify and implement the emerging technologies. This assessment will 

ultimately shed light on the projected timeframe to anticipate demonstrations and implementation.  

The other technical memoranda include: 

• Tech Memo 1 (Literature Review) 

• Tech Memo 2 (Industry Interviews) 

• Tech Memo 4 (Preliminary Corridor Analysis) 

The study process will incorporate the research related to the regulatory process alongside the 

literature review and research, industry interviews, and Tampa Bay transit needs to assess potential 

corridor market connections within the Tampa Bay region. The information from these technical 

memoranda will be assembled into a final report. Figure 1 shows the study process and schedule, along 

with an arrow that identifies where the government and regulatory review falls within the study 

timeline. 

1.1 Purpose of this Document 
This technical memorandum describes the regulatory framework and process that is either in place or 

currently under development for aerial gondolas, air taxis, and hyperloop technologies. Currently, each 

of the technologies are in very different stages of regulatory development, with different governmental 

bodies providing oversight. While the governance of emerging technologies still requires development 

and vetting, the latest status as of the date of this writing provides insights to what it will take to make 

the technology operational in the future, how the modes can be integrated into existing systems and 

infrastructure, and the range of implementation timelines that can be anticipated for each of the 

modes.  

Figure 1: TBARTA Innovative Transit Technologies Project Schedule and Process 
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This technical memorandum does not provide a final analysis, nor does it represent the extensive 

research conducted through other phases of the study. The compiled data from this tech memo, like the 

data from the other memos, will be used to support the final report. If additional interviews and 

discussions are held with industry experts throughout the study, this document will be updated upon 

completion of this study.  

2 Aerial Gondolas 
Aerial gondolas currently operate throughout the world and in the U.S. as a productive mode of transit. 

The existing frameworks provide a basis for understanding the regulatory requirements and the 

standards related to implementation, operations and maintenance. This memo identifies the general 

governance and regulatory framework for aerial gondolas/cable propelled transit systems, particularly 

as it relates to publicly operated facilities.  

This section outlines how the technology is standardized in the U.S. market, what certifications must be 

met, and any noteworthy legislation that controls operations or governance related to aerial gondola 

systems. 

2.1 Federal Roles and Responsibilities  

U.S. Department of Transportation 

Americans with Disabilities Act (ADA) 

The U.S. Department of Transportation (USDOT) enforces regulations governing the Americans with 

Disabilities Act (ADA) for public transit vehicles and facilities, which includes ensuring that recipients of 

federal aid and state and local entities responsible for these vehicles and services do not discriminate 

based on disability in transportation programs or activities. The USDOT issues guidance to transit 

agencies on how to comply with the ADA to ensure that public transit vehicles and facilities are 

accessible. For gondola operations, this includes accessibility in pedestrian access to terminals and 

vehicle cabins. 

Federal Transit Administration 

Background 

While it may be expected that the Federal Transit Administration (FTA) would have an active role in 

standardization, certification and legislation of aerial gondola systems, the agency does not play an 

active role on these activities. There are no FTA guidelines or requirements directly related to these 

systems. Interviews conducted during this study indicated that the control of safety and security 

regulations is deferred to the state and/or local owner and operator of the planned or active gondola 

system.  

Overview of FTA Authorities  

FTA has the authority to develop guidelines and standards for aerial gondolas, as it relates to funding of 

public aerial gondola systems. This includes implementing ADA requirements at gondola terminal 

facilities. In addition, any federal funding through FTA would have to meet Buy America procurement 

requirements, which could be a challenge given that much of the gondola equipment is manufactured in 
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Europe. FTA considers waivers to the Buy America requirements and have approved waivers submitted 

by local jurisdictions.  

Buy America  

FTA’s Buy America requirements prevent FTA from obligating an amount that may be appropriated to 

carry out its program for a project unless "the steel, iron, and manufactured goods used in the project 

are produced in the United States”. FTA’s Buy America requirements apply to third-party procurements 

by FTA grant recipients. When procuring steel, iron or manufactured goods (including rolling stock), 

the grantee must include in its bid or request for proposal (RFP) a notice of the Buy America provision, 

and require that the bidder or offeror submit a completed Buy America certificate in accordance with 49 

CFR §§661.6 or 661.12. 

The FTA issues waivers under limited circumstances; when a Buy America requirement is not in the 

public’s best interest, when there are not enough materials in the US to produce appropriate demand or 

quality, or when the US materials will cost more than 25 percent of the cost of rolling stock. When 

procuring vehicles, which includes operations control, communication, traction power equipment, and 

rolling stock prototypes, the cost of the components and subcomponents produced in the U.S. currently 

must be more than 70 percent. Final assembly for vehicles also must occur in the U.S., and be subject to 

pre-award and post-delivery audits. The most recent waiver issued by FTA was in 2016, when there were 

11 waivers granted. 1  

Federal Aviation Administration  

The Federal Aviation Administration (FAA) controls the airspace in the Tampa Bay area and throughout 

the country for fixed wing and rotary aircraft. It is conceivable that one or more potential gondola 

alignments might cross flight paths of the Tampa and St. Pete-Clearwater international airports and any 

general aviation airports. Thus, any gondola project should be filed with the FAA after preliminary 

decisions have been made about tower heights, locations, and ropeway space between the towers. The 

FAA would then conduct an initial evaluation (typically within 45 days), after which any issues raised can 

be negotiated among the parties until a “determination of no hazard” is reached.   

U.S. Coast Guard 

The United States Coast Guard (USCG) regulates safe operation of watercraft in U.S. waterways. The 

Coast Guard will work with the Army Corps of Engineers in reviewing proposed gondola structures in a 

river, and in the case of Tampa Bay, the Intercoastal Waterway. The USCG will provide comments to the 

Corps on necessary marking devices for any structures.  

Occupational Health and Safety Administration 

Occupational Health and Safety Administration (OSHA) regulations are applicable related to worker 

health and safety in the construction and operation of aerial gondola systems.  

2.2 American National Standards Institute  
Given the history of gondola systems being implemented at ski areas, specific safety standards for such 

systems were developed under sponsorship of the National Ski Area Association by the American 

 
1 https://www.transit.dot.gov/regulations-and-guidance/buy-america/waivers-granted 

https://www.transit.dot.gov/regulations-and-guidance/buy-america/waivers-granted
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National Standards Institute (ANSI). The official title of the standards is the American Operating 

Standard for Passenger Ropeways – Aerial Tramways, Aerial Lifts, Surface Lifts and Conveyors – Safety 

Requirements. These safety standards have become the industry standard since their original issuance 

in 1956 (last updated in 2011). Though oriented to existing and new ski areas, the standards have been 

applied to urban public tramways as well, such as the Roosevelt Island Tramway in New York City, and 

the Portland Tramway in Portland, Oregon. Committee B77 of ANSI is responsible for maintaining the 

standards, and is comprised of operators, users, authorities having jurisdiction, designers, and 

manufacturers of aerial passenger tramways. Currently, no public transit agencies are members of the 

committee. 

The standards related to aerial gondolas are included in Section 3 of the ANSI standards document 

(Detachable Grip Aerial Lifts) and address three major areas: 

• Design and installation 

• Electrical design and installation 

• Operations and maintenance  

The areas for which standards have been developed are included in Table 1.
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Table 1: ANSI American Operating Standard for Passenger Ropeways Topics 
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2.3 Funding Sources 
There are multiple federal funding sources which could financially contribute to a new aerial gondola 

project in the Tampa Bay area.  

FTA Section 5309 Capital Investment Program 

FTA’s Section 5309 Capital Investment Program (New Starts/Small Starts) could provide funding for 

major new transit capital investments, for which public aerial gondola systems would be applicable. If a 

gondola capital investment were under $300 million, then the project would assume a Small Starts 

classification, and if over $300 million, the New Starts classification. Given the smaller capital investment 

typical of individual gondola projects, most would fall into the Small Starts classification. The program 

covers up to 80 percent of project costs. Projects are evaluated using both technical and economic 

performance measures, and must achieve at least a “medium” rating to receive funding. Projects funded 

through the CIG Program require environmental analysis and clearance through the National 

Environmental Policy Act (NEPA) process.  

FTA Section 5307 

Section 5307 urbanized area formula grants are based on various demographic, level of service, and 

ridership variables. Programmatic purpose includes providing funding for transit capital, operating 

assistance, and planning activities in urbanized areas. Fixed guideway systems, such as aerial gondolas, 

are eligible for funding under this program.  

U.S. DOT BUILD Grant 

Better Utilizing Investments to Leverage Development (BUILD), previously called Transportation 

Investment Generating Economic Recovery (TIGER), is a supplementary discretionary grant program 

created in the American Recovery and Reinvestment Act of 2009. The eligibility requirements of BUILD 

allow project sponsors at the state and local levels to obtain funding for multi-modal, multi-jurisdictional 

projects that are more difficult to support through traditional DOT programs. BUILD can provide capital 

funding directly to any public entity, including municipalities, counties, transit authorities, MPOs, port 

authorities, tribal governments, or others in contrast to traditional Federal programs which provide 

funding to very specific groups of applicants (mostly State DOTs and transit agencies). This flexibility 

allows BUILD and traditional partners at the state and local levels to work directly with a host of entities 

that own, operate, and maintain much of the transportation infrastructure, but otherwise cannot turn 

to the Federal government for support. Similar to the CIG Program, projects funded through the BUILD 

Grant Program require environmental analysis and clearance through the NEPA process.            

U.S. DOT Surface Transportation Program   

The Surface Transportation Program (STP) provides funding that may be used by states and localities for 

a wide range of projects to preserve and improve the conditions and performance of surface 

transportation, including highway, transit, intercity bus, bicycle and pedestrian projects. Historically, 

funding for this program has been limited within the region in comparison with other funding programs.  
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2.4 State Roles and Responsibilities  
Legislation  

At this time, there are no specific regulations related to the development, operation, and maintenance 

of gondola systems in the state of Florida. Other states have created State Tramway Safety Boards or 

equivalent bodies to provide jurisdiction and enforcement of state regulations and reviews associated 

with gondola and other aerial systems. These Boards have adopted the ANSI B77.2017 standards 

applicable to gondolas, with certain additions, revisions and deletions, as needed. Boards will revert to 

local authority jurisdiction to grant exceptions from the literal ANSI requirements or permit the use of 

other devices or methods that provide features comparable to those included in the standards. 

Error! Reference source not found. highlights the aerial tramway jurisdiction characteristics for the six 

states with the greatest number of ski areas in the U.S: California, Colorado, New Hampshire, New York, 

Utah, and Vermont.  These six states all have a State Passenger Tramway Safety Board, under different 

departments at the state level, though many of the Boards are under the Department of Labor. All the 

Boards have responsibility for design review, inspection and certification for aerial tramways, and all 

follow the ANSI B77.1 standards.   

 

Table 2: Sample of State Tramway Responsibilities 

 

State 
State 

Coordinating 
Board Name 

State Department where 
the Coordinating Board is 

housed 

Function 
 

Standards Design 
Review 

Inspection/ 
Certification 

Registration 

California  Industrial Relations Yes Yes  
ANSI 
B77.1 

Colorado 

Passenger 
Tramway 

Safety 
Board 

Regulatory 
Agencies 

Yes Yes Yes 
ANSI 
B77.1 

New 
Hampshire 

Passenger 
Tramway 

Safety 
Board 

Labor Yes Yes Yes 
ANSI 
B77.1 

New York 
Passenger 
Tramway 

Board 
Labor Yes Yes Yes 

ANSI 
B77.1 

Utah 

Passenger 
Ropeway 

Safety 
Committee 

Traffic and Safety 
Division 

Yes Yes Yes 
ANSI 
B77.1 

Vermont 
Passenger 
Tramway 

Board 
Labor Yes Yes Yes 

ANSI 
B77.1 
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The Florida Department of Transportation (FDOT) would require an intergovernmental agreement (IGA) 

for any gondola alignment that crosses a state highway. In other states, locally owned gondola or 

tramway facilities entered an IGA for aerial crossing, construction or permanent easements, and to 

cover indemnification to the state DOT if an accident occurs. If any state funding is to be provided, a 

funding commitment would also be part of the IGA or in a separate agreement.  

Funding Sources 

Florida’s State Transportation Trust Fund (STTF) serves as the state’s funding source for transit. Specific 

programs administered by the FDOT Transit Office that could fund construction of a new public aerial 

gondola project include: 

• New Starts Transit Program. This program provides grants to local governments in developing 
and constructing fixed guideway and bus rapid transit projects that accommodate and manage 
urban growth and development. The program leverages state funds to generate local 
transportation revenues and secure FTA Section 5309 New Starts funding for Florida projects.  

• Public Transit Block Grant Program. This program provides matching funds for FTA’s Section 5307 
program.  

• Transit Corridor Program. This program provides funding to support new services within specific 
corridors when the services are expected to help reduce or alleviate congestion or improve other 
mobility issues within the corridor.  

• FDOT Service Development Program. This program provides initial funding for special projects 
that apply a new or innovative technique or measure to improve or expand public transit services. 
These projects specifically involve the use of new technologies; services, routes, or vehicle 
frequencies; the purchase of special transportation services; and other techniques for increasing 
service to the public.  

2.5 Local Roles and Responsibilities  
Regulations 

At the local level, a new gondola facility will need to meet all local city or county requirements with 

respect to site development codes. This includes development standards for external terminal facilities, 

such as any park-n-ride, rideshare, and bus transfer facilities, and overall placement and design of 

terminals and towers. Any local design standards that are more stringent than at the federal or local 

level may need be addressed, such as offset distances from existing developments.    

Funding Sources 

At the local level, governments could fund a new aerial gondola project through existing revenue streams, 

such as tax proceeds and local jurisdictional general funds to the extent the proposed project is eligible 

and the funds are available. Revenue from temporary or permanent sales taxes dedicated to transit are 

increasingly utilized for capital investments. Several potential innovative funding sources could be 

considered: 
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• Special Assessments. These impose special charges on property close to a new gondola facility. 
The assessment is levied only on parcels that receive a special benefit that can be clearly identified 
and measured.  

• Joint Development. This refers to the development of a transportation facility and/or adjacent 
private real estate development, in which a private sector partner: (1) with respect to the 
transportation facility either provides the facility or makes a financial contribution to offset its 
costs; and/or (2) incorporates a profit-sharing mechanism into the private portion of the project 
that enables the public sector to share in the private returns. 

• Naming rights. This involves the selling of naming rights of premium transit stations to private 
entities. The New York Metropolitan Transportation Authority (MTA), Las Vegas Monorail, 
Massachusetts Bay Transportation Authority (MBTA), and Dubai Metro have all employed naming 
rights to help pay for stations. 

• Private contributions. These include donations from private entities in exchange for a specific 
benefit (e.g., advertising). In 2010, Apple Inc. (Apple) contributed approximately $4 million to 
renovate the Chicago Transit Authority’s (CTA’s) North/Clybourn station in exchange for CTA 
leasing the bus turnaround that formerly wrapped around the station’s east side to Apple at no 
cost for ten years, with options for future lease extensions. The bus turnaround and station is also 
adjacent to a new Apple Store that was under construction. Apple also received right of first 
refusal for advertising in the station and priority on naming rights if the CTA later decides to offer 
those rights to outside bidders. Other agencies, like the New York MTA and the Southeastern 
Pennsylvania Transportation Authority, have employed private developer contributions. 
Contributions from local universities may also be considered. 

Planning Process 

As mentioned previously, application of federal CIG and BUILD funds will require NEPA documentation 

to clear a corridor for new aerial gondola installation. Environmental documentation will also be 

required for use of Florida’s New Starts funding, and even if only local funds are applied, environmental 

planning to confirm the location and configuration of a new aerial gondola corridor should be 

conducted. This includes being included in local and regional transportation plans. Local zoning may 

need to be modified to accommodate a new gondola facility as an official transportation use and specific 

corridor provision.  

The planning process could involve the local city or county jurisdiction working with another public or 

private institution to conduct an initial feasibility analysis, with an agreement to complete the planning, 

design and operations and maintenance of the new gondola system. The local jurisdiction(s) could also 

involve a potential gondola equipment vendor and operator, such Dopplemayr and Leitner in project 

development. This strategy could include use of a public-private partnership (P3), such as Design-Bid-

Build and Design-Bid-Build-Operate-Maintain, or a broader P3 involving private financing.  

Local jurisdictions can play a role in inspecting new facilities during construction and final certification. 

This is particularly applicable to Florida where there is no State Tramway Board to provide official state 

certification. This may also require local jurisdictions to conduct safety audits on a gondola facility, as 

part of a local building inspection process.  
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Economic/Business Development and Industry Councils/Coalitions 

Aerial gondola systems, when completed, could obtain support from local economic and business 

associations that would directly benefit from this transportation service. This support could be in the 

form of marketing use of the system and/or financially supporting operations and maintenance through 

private donations or special assessment districts. Such associations could include downtown or 

neighborhood business associations, community redevelopment authorities, and major land uses such 

as hospitals and sporting venues.   

2.6 Case Studies 
The following three aerial tram systems were evaluated further with respect to governmental and 

regulatory requirements they followed in the design, construction, operations and maintenance of the 

tram system: 

• Portland Aerial Tram (Portland, Oregon) 

• Roosevelt Island Aerial Tram (New York City) 

• Disney Skyliner Gondola (Walt Disney World, Lake Buena Vista, Florida) 

The Portland and Roosevelt trams are under local jurisdiction, while the Disney gondola is a private 

facility within Walt Disney World. 

Portland Aerial Tram 

The Portland Aerial Tram connects the Willamette River waterfront with Oregon Health Sciences 

University (OHSU) on Marquam Hill. It is a fixed-grip tramway facility. The tramway project was 

completed in December 2006 after eight years of planning, and opened to the public in January 2007.  

Modeled after successful construction and management of the non-profit Portland Streetcar, Portland 

Aerial Transportation, Inc. (PATI) was formed in 2002 to oversee construction of the tramway, after 

which it was turned over to the City of Portland for ownership. 

On April 16, 2020, the ITT project team conducted a virtual meeting with representatives of the tramway 

operator and a representative from the City of Portland Bureau of Transportation to discuss the 

regulatory process and standards currently in place for the Portland Tram. Representatives explained 

that there are three parties involved in the operation, maintenance and financing of the Portland tram: 

The City of Portland owns the tram and ensures maintenance and inspections are conducted. Through 

an IGA between the City of Portland and OHSU, the OHSU is responsible for funding the operations and 

maintenance, which is done through a contract with Dopplemayr.  There is also an agreement between 

the City and the Oregon Department of Transportation that addresses the tram aerial crossing of 

Interstate 5. An eight-member Tramway Management Committee is in place to coordinate operations, 

maintenance and funding. It is made up of three members from the City, three from OHSU and one 

assigned member. The committee meets on a quarterly basis. The content of each agreement is as 

follows: 

City/OHSU Agreement  

The City or Portland and the OHSU are party to an IGA which outlines the roles and responsibilities of 

the City and OHSU regarding operations of the Portland Aerial Tram. The agreement defines the City’s 

role for the construction and maintenance of civil elements of the Tram, inspection responsibilities, and 
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enforcement provisions. Likewise, the agreement defines for OHSU its responsibilities for operating the 

Tram service, including the provision for acquiring a third-party operator. Additional details on required 

service operations, OHSU’s role in supporting previous City agreements with the State for operations, 

and rights to inspect documents are also included in the responsibilities.  

The agreement defines the joint obligations of the Executive Management Committee. Details include 

the process for adopting annual budgets, provisions for both minor and major tram maintenance 

activities, fare divisions, establishing a Major Maintenance Reserve fund, and criteria for emergency 

Tram shutdowns.  

City/ODOT Agreement 

Because the aerial tram crosses an interstate highway and an arterial state road, the City had to enter an 

agreement with ODOT to obtain aerial privileges, and subsequent concurrence from the Federal 

Highway Administration. This included a commitment for the City to construct, operate, and maintain 

the tram across ODOT right-of-way. A Miscellaneous Facility and Operation Permit was also required for 

the City to indemnify, defend, save, and hold harmless the State of Oregon, the Oregon Transportation 

Commission and its members, and ODOT. Through the IGA, the City is also responsible for the cost of 

the design review prior to construction, at a fee of $20,000.  

Standards 

In the design, construction, operation and maintenance of the Portland Tram, the ANSI B77.1 standards 

related to aerial facilities were followed. The City of Portland conducts inspections on a quarterly basis, 

and it also reserves the right to conduct an added “unannounced” inspection. The City of Portland 

reports ridership and operational data to the Federal Transit Administration’s (FTA’s) National Transit 

Database (NTD). The City would be responsible for coordinating with the National Transportation Safety 

Board (NTSB) if a major accident were to occur. 

Roosevelt Island Aerial Tram 

In 1976, New York City’s Roosevelt Aerial Tram was the first urban aerial tram to open in the U.S. The 

New York State Urban Development Corporation was formed in 1968 to facilitate development on the 

island, including the aerial tram. As part of the New York State Urban Development Corporation, a bond 

was made available to the island to provide adequate transportation to the community. The tram was 

then included as part of the island’s development plan and financed by bonds. The total capital cost for 

building the tram was $6.25 million; $2 million for the ropeway, testing and cabins, and the remainder 

for towers and terminals. In today’s dollars, the cost of construction would be over $25 million. 

Since 1976, the Roosevelt Island Operating Corporation (RIOC), a New York State public benefit 

corporation, has been responsible for planning, design, construction and operations and maintenance of 

the tram, with ownership by the City of New York. RIOC has a contract with Leitner-Poma to handle the 

operations and maintenance. It is a five-year contract (as of March 2017) with an optional five-year 

renewal, for $21,767,456 over the five years. The contract ensures the tram will operate in state-of-the 

art conditions during that time. In February 2018, RIOC contracted separately with Hardesty and 

Hanover to provide engineering service for the long-term and overhaul projects related to the tram. 
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The RIOC has an agreement with the New York City Transit Authority (NYCTA) for fare collection on the 

tram, using Metro Cards. RIOC also has commercial insurance policies to protect from general liability, 

vehicle liability, property damage, and elected officials/employee liability. 

The RIOC and Leitner-Poma follow ANSI B77 standards related to design, construction, operations, 

maintenance, and inspection for the tram. The ANSI standards requirement is a directive from the New 

York State Department of Labor, which oversees certification of the tram for operational safety and 

compliance with NY State code regulations. The Department of Labor also identified worker protection 

and public health requirements. A Passenger Tramway Advisory Council advises the Department of 

Labor on tram operational and development issues (along with various ski areas in the state). This 

Council consists of seven members, all appointed by the Governor. Four members are required to be an 

officer or employee of a ski center, and three members are representatives of the public. 

The RIOC also has advertising and posting standards for the tram. These standards provide guidance in 

the application of paid advertising within tram cabins, and are intended to raise revenue and promote 

ridership. This extends to designated Main Street kiosks that are available for the positing of flyers at no 

charge.  

Walt Disney World Skyliner 

The new Disney Skyliner gondola system at Walt Disney World opened in September 2019 and consists 

of a 9,000-foot line and two 3,800-foot lines, with 300 enclosed cabins. The system transports guests 

between Epcot and Hollywood Studios, and serves four Disney resorts. The aerial system was developed 

in response to the increased congestion on the park’s surface transportation system. 

Regulation 

On April 23, 2020, the ITT project team conducted a virtual meeting with Disney representatives to 

review the regulations and standards governing the Skyliner operation. As there currently is no state 

tramway board in Florida, Disney regulates the gondola operation through use of the ANSI B77-1 

standards, as well as additional Disney standards and provisions through the Reedy Creek Improvement 

District (RCID). RCID is a special district, set up at the inception of Disney World, to function as a self-

administering authority for the Walt Disney World property. In this role, the RCID Building and Fire 

Departments are responsible for facility and fire marshal inspections, and the activation of evacuation or 

rescue plans if there is a malfunction. The Skyliner meets both ADA and Occupational Safety and Health 

Administration (OHSA) requirements. 

Standards 

ANSI standards have been applied across the board in the design, construction, operations, and 

maintenance of the Skyliner system, and these standards are also used when conducting inspections 

three times a year. The former head of the Colorado Tramway Board was hired as an independent 

contractor to perform the inspections. Disney has also added Walt Disney Engineering staff to provide 

an added layer of inspection, referred to as “hazardous analysis” staff. As a designated “like” attraction 

(similar to an attraction), the gondola must meet all the added standards related to safety. In regards to 

the ADA, the gondola cabins have a separate boarding area for passengers with disabilities where the 

gondola is taken off the main line and is completely stopped (normally the gondolas do not come to a 
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complete stop for boarding but rather continue to move slowly through the boarding area). The stations 

include ADA access ramps for passengers in wheelchairs.  

2.7 Key Takeaways 
The assessment of aerial gondola regulatory requirements applied at the federal, state and local level 

led to the following conclusions: 

1. There are no apparent direct Federal regulations related to the design, construction, operation, 

maintenance, or inspection of aerial gondolas. However, ADA and OHSA regulations do apply. 

2. At the state level, most states with ski areas have Passenger Tramway Safety Boards, which 

regulate new or renovated aerial gondolas with respect to design, construction, and inspection. 

In several states, these Boards report to their Department of Labor. However, the state of 

Florida does not have any legislation covering aerial gondolas.  

3. ANSI Standard B77.1 is universally applied to both public and private aerial gondola systems, for 

design, construction, operations and maintenance and inspection. 

4. There are a variety of potential funding sources at the federal and state level that could be used 

to contribute to the cost of construction, equipment procurement, and operations and 

maintenance. At the federal level, this includes several categories of funds: the USDOT’s BUILD 

Grant, the FTA’s Capital Investment Grant (CIG) Program, Section 5307 funds, and the FHWA’s 

Surface Transportation Program. The Buy America provisions may be a challenge given most 

gondola equipment historically has been built in Europe. 

5. At the state level, the FDOT New Starts Transit Program, Public Transit Block Grant Program, 

Transit Corridor Program, and Service Development Program are all potential funding sources to 

help cover capital and operations and maintenance costs for aerial gondolas.  

6. Local government involvement in gondola development will include inspection, certification, 

and in many cases ownership of the gondola facility. Local zoning and site development 

standards will also need to be followed in the location and configuration of terminals and 

intermediate stations for gondola facilities.  

7. Potential local funding sources, other than taxation mechanisms, which could help cover 

operating costs, include special assessments, joint development, naming rights, and private 

contributions. 

8. The existing aerial gondolas in Portland, New York City and at Disney World follow the ANSI 

B77.1 standards in regards to agreements and responsibilities among public and private parties. 

The systems in Portland and New York City are owned by the cities, and intermediate entities 

such as OHSU in Portland and the Roosevelt Island Operating Corporation in New York contract 

with private vendors to operate and maintain their systems. All three systems undergo regular 

inspections   

3 Air Taxis 
The development of air taxis is part of a larger framework of Urban Air Mobility (UAM) that incorporates 

aircraft vehicles, infrastructure, a new air traffic management process, and a series of various 

certifications and processes to regulate the flight and integration of the air mobility network. Currently, 

the air taxi developers and air mobility companies are developing systems to meet existing certifications 

where possible, as newer necessary standards and requirements have yet to be developed. NASA has 
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also played a critical role in convening the industry to identify, analyze, and determine how Advanced 

Air Mobility will be integrated in the future.  

Significant work remains to be done in creating a regulatory framework for UAM that will allow it to 

“take off” as a common transportation mode. While the federal government will take the lead role in 

developing national standards and certification requirements, local jurisdictions and states will still have 

an important role to play in how UAM can integrate into the community fabric.  

3.1 Federal Roles and Responsibilities 
The Federal Aviation Administration (FAA) is the governmental agency within the USDOT that is 

legislatively empowered to regulate all aspects of civil aviation and the national airspace (NAS), as well 

as airspace above surrounding international waters. The FAA has authority over construction and 

operations of airports (including the conversion or sale of federal aviation lands), air traffic 

management, the certification of both personnel and aircraft, and the protection of U.S. assets during 

the launch or re-entry of commercial space vehicles (FAA Website, 2020).   

The major functions of the FAA are to: 

• Regulate U.S. Commercial space transportation 

• Regulate air navigation facilities geometric and flight inspection standards 

• Encourage and develop civil aeronautics, including new aviation technology 

• Regulate civil aviation to promote transportation safety in the U.S., especially through the Flight 

Standards District (FSD) Offices  

• Develop and operate a system of air traffic control (ATC) and navigation for both civil and 

military aircraft 

• Research and develop the NAS and civil aeronautics 

• Develop and carry out programs to control noise and other environmental impacts results from 

civil aviation 

The FAA is divided into four core Lines of Business (LOB): Airports, Air Traffic Organization, Aviation 

Safety, and Commercial Space Transportation. Each has a specific role within the FAA. Airports plan and 

develop projects, oversee their construction and operation, and ensure compliance. The Air Traffic 

Organization (ATO) has the primary duty of ensuring safe and efficient movement of air traffic within the 

NAS. ATO facilities include Air Traffic Control Towers and Terminal Radar Approach Control Facilities. 

Aviation Safety is responsible for aeronautical certification of personnel and aircraft, including pilots, 

airlines, and mechanics. Commercial Space Transportation ensures protection of U.S. assets during the 

launch or re-entry of commercial space vehicles. 
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Existing UAS Policies 
The existing policies for small unmanned air 

systems (sUAS), or drones, have served as a 

jumping off point for the development of 

regulations for a future air taxi industry.   

However, the drone industry itself has been 

hampered by the relatively slow pace of 

regulatory development. In 2016, the FAA 

introduced the drone operator certification 

rule, known as the Part 107. While at the 

time this was regarded as an historic 

advancement in governing the drone 

industry, drone technology has advanced 

even further since then. For example, 

Beyond Visual Line of Sight (BVOS) operation 

of drones are technically feasible. So too are cargo-carrying drones with weights greater than 70 

pounds. Existing FAA policies for drones have not caught up with these technological advances. For 

example, civilian drones are still defined in law as small Unmanned Aircraft Systems (sUAS) under 55 

pounds, including the hardware and cargo it is carrying.  Drone pilots must maintain visual line of site 

with the drone, and they are limited to controlling one drone at a time.  Finally, operations at night, over 

people or moving traffic, are all prohibited unless certain waivers are granted by the FAA.  

Electrification vs. Automation 
A primary challenge to expanding drone regulations is that doing so will rely heavily on increased trust 

and certification in autonomous systems. Functions like BVLOS rely heavily on technologies like 

automated detect and avoid (DAA) systems. The FAA must strike a balance between being open to new 

technologies like DAA and minimizing the risk that autonomous aircraft could pose to humans and 

property. The principles and regulations governing manned aviation are challenging to adapt to 

autonomous aviation technology, despite the fact that some autonomy has long been part of manned 

aviation (e.g., autopilot operation at cruising altitude). The policies and protocols for managing aviation 

rely heavily on human operators and observers. For example, air traffic control relies on person-to-

person communication between a pilot and air traffic controller. While the long-range vision for UAM 

includes full-scale autonomy, there is generally wide-spread acceptance that autonomy is a more distant 

and aspirational goal.  Information gathered in the literature review and industry interviews suggest that 

2030 would be the earliest that fully autonomous air taxi operations could become a reality. In the 

interim period, a pilot would be still be required inside the aircraft. The pilot’s responsibilities would 

gradually decrease as the autonomous technology matures.   

Small Unmanned Aircraft Rule (Part 107) 

The Part 107 was the first drone pilots 
license that was introduced in the United 
States, which was a historic break from prior 
policy, which allowed virtually anyone to 
recreationally fly a drone as long as they 
were under 400 feet. Part 107 operators are 
required by the FAA to comply with all Part 
107 rules, which include requirements like 
maintaining visual line of site with the 
aircraft, only operating during daylight 
hours, and no operations over people.   
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Parallel to the need to certify autonomous 

systems is the need to certify electric 

propulsion systems within an aircraft. The 

advent of electric propulsion offers UAM 

the most significant value proposition in 

the short and medium term. The premise 

is that because these electric propulsion 

systems are quieter, cleaner, and more 

cost effective, they will be more 

acceptable to local communities and will have a larger market share than existing air taxi service, which 

has traditionally been provided by helicopters. Moreover, electrically powered aircraft have a more  

straightforward regulatory pathway to commercialization than a fully automated aircraft because 

manufacturers can utilize the existing FAA certification pathway (see Figure 2 below). The certification 

process generally involves engineers proving through testing and data exchange with the FAA that they 

are able to meet the airworthiness requirements that apply to existing aircraft. In fact, electric 

propulsion may offer certain efficiencies in terms of airworthiness over traditional aircraft. Figure 3 

identifies multiple types of electric aircraft under development, which have different regulatory 

pathways based on measures like weight, passenger capacity, and airframe configuration. 

 

Figure 2: Electric Aircraft Typologies and Applicable Certification Pathways (Source: 
https://www.foxrothschild.com/content/uploads/2020/01/BRO_Electric-Aircraft_Rivera_January-2020.pdf) 

Legislative Backdrop 
There are a few other hurdles for the advancement of UAS and ultimately UAM that are outside of the 

control of the FAA.   

Almost all UAM prototypes are being developed with 
a seat reserved for a pilot, until that seat can be 
phased out and used as additional capacity for 
passengers. In the long-term, full-scale autonomy 
will enable scalability, reduces costs and lowers 
barriers to entry for potential UAM pilots or 
“operators”, and ensures higher levels of safety. 
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Under current law, the FAA needs Congressional action to scale and authorize advanced autonomous 

operations, such as BVLOS operations or operations with multiple aircraft being piloted by one person. 

Key legislative actions are needed in the following areas: 

• Security and UAS mitigation (e.g. counter 

drone technology and protocols, which 

are used in instances where a drone 

poses an identified risk or the operator 

displays malintent in their flight 

operations) 

• Increased FAA funding  

• Authorization to regulate large UAS 

(currently, law confines FAA to oversight 

of sUAS, or UAS under 55 lbs., including 

payload) 

Overview of FAA Authorities 

License and oversight of airmen certifications 

The FAA retains authority over the national airspace through a variety of mechanisms. This includes the 

licensure of pilots, oversight of vehicle certification, and guidance to airports. Currently, commercial 

drone operators are required to obtain a Remote Pilot Airman’s Certificate from the FAA. It is unclear 

what the future training requirements will be for air taxi operators. Although the long-term goal is for air 

taxis to operate autonomously, current air taxi aircraft designs assume that a pilot will be on board. 

Given the current and projected shortage of certified pilots, which has already challenged the air taxi 

industry’s scalability, pilot training requirements will be an important discussion point. 

  

UAS/UAM Vehicle Certification 

Vehicle certification is one of the most significant barriers to entry within the aviation industry. The 

process can cost a company up to $5 billion to certify one vehicle (Forbes), and the process can take up 

to 10 years. While there are over 100 companies globally working on UAM vehicle prototypes, it is likely 

that only a few of them will emerge with a certified vehicle. Those companies are likely to have 

experience in vehicle certification already or have a major partner that has experience in vehicle 

certification (Boeing or Airbus on the side of aviation, Hyundai and Toyota on the side of automotive). 

Interesting and dynamic partnerships are being forged to leverage older companies’ regulatory 

expertise, while larger OEMs are taking stake in startups or developing in-house capabilities to leverage 

their existing policy, partnerships, and production infrastructure to develop a vehicle.  

Like many government agencies, the FAA has seen a 
steady reduction in funding over the past 20 years 
or so, while at the same time they’ve become 
responsible for an increasingly diverse number of 
aircraft types and operations, both manned and 
unmanned. Air Traffic Control (ATC) is operating at 
their upper capacity limits, and the need for more 
attention to regulation and certification to meet the 
demands of aviation innovation require more staff 
and more resources. 
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Experience in aircraft certification is valuable 

because, as previously mentioned and as 

demonstrated in Figure 4, this is 

fundamentally a process of designing a 

vehicle to the FAA’s airworthiness 

requirements.  

In addition to vehicle certification, there are 

a number of areas that will require 

coordination and collaboration between 

public and private entities to roll out UAM. 

Figure 4 illustrates five key regulatory areas 

that will need to evolve in order for air taxi 

and air metro operations to become a 

reality. The left three columns are the 

federal, “top down” regulatory 

considerations, whereas the columns on the 

right will require coordination between 

federal, states, local governments and even 

individual neighborhoods/communities.   

 

Figure 4: Five Key Areas for Regulatory Evolution for Air Taxi and Air Metro Operations. Source: NASA UAM Market Study, 2018 

Current State of UAM Vehicle Certification 

The value proposition of UAM is grounded in the promise of significantly reduced costs (potentially up 

to 50 percent) because of the aircraft’s electric propulsion system. The cost savings include reductions in 

Maintenance, Repair and Operations (MRO) costs as well as energy costs. Secondary, though still 

important benefits include reduced emissions and noise.    

The FAA retains control over certification of nearly every aspect of an aircraft – down to the lightbulbs 

that are selected. While many aircraft manufacturers have focused on Part 23 as a viable pathway to 

Figure 3: Current Aircraft Certification and Safety Management 
Process. Source: National Academy Press 
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certification, there are multiple pathways available depending on the configuration of the aircraft. To 

date, no UAM aircraft developer has completed this process successfully.  According to public 

statements, the assumption is that the first certification of an electrically powered aircraft is likely to 

occur under Part 23 by 2021, with numerous aircraft platforms certified by 2025.   

FAA Activities on UAM 
The FAA has several ongoing activities to support UAM. However, their efforts mostly revolve around 

UAS (drone) integration and collaborations with NASA and the air mobility industry to meet the 

challenges associated with introducing new aircraft into the NAS. FAA activities include: 

• FAA/Industry Roundtables (as needed) 

• NASA Advanced Air Mobility Initiative (ongoing) 

• Industry Engagement (ongoing) 

• UAM Vehicle Certification Plan (under development) 

 

One clear takeaway from the most recent UAM Community Meetings, which is fairly typical of the 

relationship between NASA and the FAA, is that the FAA needs to be more heavily involved in these 

plans, as coordination is critical between technologists (NASA) and regulators (FAA), especially given the 

need for additional funding from Congress to support expanded aviation activities and low altitude flight 

operations. That said, there are currently dedicated resources from the FAA to NASA to work on solving 

the challenge of air traffic management under UAM operations. 

FAA UAS and UAM Engagement Efforts to Date 
Drone Advisory Committee  

The Drone Advisory Committee (DAC) is a broad-based, long-term federal advisory committee that 

provides the FAA advice on key UAS integration issues by helping to identify challenges and prioritize 

improvements. The committee helps to create broad support for an overall integration strategy and 

vision. The DAC was established by President Obama in 2014 as a means for soliciting feedback from 

executive-level industry representatives.   
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While the primary focus of this committee has been 

small UAS, it has evolved (both in substance and 

membership) since its inception to confront new and 

emerging challenges to UAS integration. It is highly 

likely that this committee will eventually become a 

consultative arm to the FAA for advising on UAM 

operations, given its relative staying power. In fact, it 

was intentionally taken in-house by the FAA in 2019, 

after 5 years of being administered by the contracted 

organization, Radio Technical Commission on 

Aeronautics (RTCA). This was seen by many in the 

industry as a recommitment to the forum, and 

indicative of the continuing need to maintain an 

executive-level, multi-stakeholder technical advisory 

committee to address UAS integration. 

The stakeholders are provided in Figure 6, and 

generally provide a strong sampling of the types of 

stakeholders that will be required to operationalize 

UAM. Key additions for UAM would also likely 

include airlines, utility providers, ground 

transportation operators, fleet operators, and 

vertiport infrastructure/real estate developers.  

FAA UAS Integration Office 

The FAA established the UAS Integration Office as a 

means for centralizing stakeholder feedback, safety 

considerations, licensing considerations, and general 

UAS activities into one team at the FAA. This office 

has generally been viewed as significantly under-

resourced given its purview and the rapid uptick in 

adoption of UAS. The UAS Integration Office works 

closely with the vehicle certification team on the 

development of processes and liaising with industry 

on new aircraft designs and testing procedures.   

UAS Integration Pilot Program 

The FAA developed the UAS Integration Pilot 

Program (UAS IPP) in 2016 to bring together state, 

local, and tribal governments and the private sector 

to test and evaluate the integration of civilian and 

government public drone operations into the 

The RTCA Inc., formerly known as the 

Radio Technical Commission for 

Aeronautics, is a United States volunteer 

organization that produces technical 

guidance for government regulatory 

authorities and industry. It is a non-

profit organization founded in 1935 and 

is one of the primary technical advisory 

bodies to the FAA. The move to 

transition the DAC from the RTCA to the 

FAA was perceived as a proactive 

indication that the FAA would be 

devoting more serious time and energy 

to drone integration.  

Figure 5: Stakeholders in the FAA Drone Advisory 
Committee 
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national airspace system. The anticipated benefits included identification of ways to balance state and 

local interests with national interests; improving communications across jurisdictions; addressing 

security and privacy risks; and accelerating the approval of operations that currently require special 

authorizations. There is some debate as to how successful this program was, especially from the 

perspective of accelerating timelines for complex operations, which does not appear to have come to 

fruition. From the perspective of UAM, the lasting legacy of the UAS IPP was likely the identification of 

interested and eager “lead” participants, some of whom used the UAS IPP to establish infrastructure for 

UAM operations.  

National Aeronautical and Space Administration  
NASA and the FAA have at times struggled to work together on the promotion and advancement of 

UAM. However, over time, the two agencies have found ways to collaborate such as through NASA’s 

Advanced Air Mobility Initiative (formerly referred to as the NASA UAM Grand Challenge). NASA’s lead 

role in the promotion of UAM is the result of a couple of different factors, including the agency’s 

relatively large Research and Development (R&D) budget compared to the FAA, the agency’s legacy as a 

visionary and aspirational organization (versus the FAA, which is purely regulatory and technical), and 

NASA’s historical relationship with local communities through programs like the Jet Propulsion 

Laboratory in Pasadena, California, which has built deep relationships with local educational institutions 

to encourage STEM learning and incentivize the next generation of engineers.  NASA’s primary role at 

this stage is to bring together the different aspects of the industry ecosystem in order to create a 

technically sound value chain. The result of this effort is a fleshed-out concept of operations (CONOPS), 

that fully reflect the different stakeholders who must be engaged to fully realize the benefits of UAM. 

UAM Community Meetings and Workshops 

NASA is hosting a series of community meetings to update the market research and proposed concept 

of operations (CONOPS) that were identified in 2018. NASA is making a concerted effort to have diverse 

representation at these meetings so that they are not just attended by representatives from the 

aviation/aerospace industry. The list of attendees from the West Coast meeting that took place in 

February 2020 is provided in Error! Reference source not found.. 

NASA Advanced Air Mobility (AAM) (Formerly Urban Air Mobility Grand Challenge) 

North Carolina Department of Transportation is known for having one of the most robust UAS programs in 

the U.S.  North Carolina’s Division of Aviation has been working with a range of partners to advance 

complex drone operations such as hurricane relief, and the delivery of life-saving medical supplies and 

food services. Building off of the infrastructure that they assembled and the success they have 

experienced in rolling out their UAS program, NCDOT recently (January 7th, 2020) hosted one of the first 

pilotless air taxi demonstration flights in Raleigh in collaboration with Ehang. For North Carolina, the 

impetus for investing in UAS and UAM is simple. According to the NCDOT Transportation Secretary, Jim 

Trogdon: “Autonomous connected vehicles of any type are where transportation is headed. We want to 

bring these kinds of opportunities to make sure that we’re economically competitive.” 
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NASA announced on March 3, 2020 that it had signed agreements under the Space Act with 17 

companies to participate in technology demonstrations for the Advanced Air Mobility (AAM) Initiative 

(previously known as the UAM Grand Challenge).  Simultaneously, NASA is looking for opportunities to 

work with local communities who are interested in partnering with them to define the systems-level 

requirements and regulatory framework for UAM implementation.  

The following section outlines the UAM CONOPS that is currently being pursued and tested as part of 

the AAM. 

UAM Concept of Operations – Purpose and Focus 

The goal for NASA’s current activities is to assess the current state of the industry, technologies, and 

policies in order to identify gaps and communicate future opportunities. The CONOPS presented by 

NASA during their recent Community Workshops represent a likely path, but not necessarily the only 

path, for implementation. 

The focus of the CONOPS is on commercial passenger carriage. In a “mature” system, the target is 

highly-automated aircraft and airspace operations. Under this system, early passenger-carrying 

operations will likely involve pilots and controllers, albeit with some changes to roles and responsibility.  

NASA considers Small UAS package delivery a separate component to UAM. However, the definition of 

what UAM encompasses is still up for debate. 2 Figure 7 provides an overview of the evolution of UAM, 

and the targeted operational level that NASA is currently focusing on. Figure 8 provides a visual 

 
2 Some advocate that UAM should coalesce around levels of autonomy; others promote the idea that UAM merely 

relates to the introduction of new aircraft passenger and cargo services that have lower impacts on communities, 

and offer more transportation accessibility through low altitude aviation. 
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representation of the discreet actions that are being taken and planned to enable UML-4 (UAM Maturity 

Level 4). 

 

 

Figure 6: UAS Integration Evolutionary Framework Source: Draft NASA CONOPS Framework (Presented at Community Meeting, 
February 2020 

Figure 7: UAM Framework and Barriers: Air Taxi and Air Metro Model. Source: Draft NASA CONOPS Framework 
(Presented at Community Meeting, February 2020 
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Core Focus Areas 

NASA has been engaged in a variety of R&D activities to advance UAM. The CONOPS is organized around 
five key challenge areas, which generally align with the challenges previously mentioned in this technical 
memorandum. They include:  
 

• Airspace system design and implementation 

• Vehicle Production and Development 

• Community Integration 

• Airspace & Fleet Operations Management 

• Individual Vehicle Management and Operations 
 
Figure 8 illustrates these key challenge areas, and the associated sub foci of each overarching 
component of the UAM ecosystem. 
 

 

Figure 8: Five Key Areas for Regulatory Evolution for Air Taxi and Air Metro Operations. Source: Draft NASA CONOPS Framework 
(Presented at Community Meeting, February 2020 

 

3.2 Airspace Design 
Under the UML-4, characteristics of UAM include: 

• Hundreds of simultaneous operations 

• Expanded networks of airspace operations management to include closely-spaced, high throughput 
vertiports 

• Federated suppliers that provide the air traffic information to support autonomous operations 
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• High-density routes between areas where passenger demand is high enabling cost-effective public 
air transit 

• High levels of automation in both vehicles and air traffic control (provided by service suppliers)  

• High performance vehicles capable of tactical avoidance and performance-based separation 
 
The image in Figure 10 illustrates how UAM airspace operations management (AOM) relate to existing 
classifications. Figure 11 and Figure 12 illustrate the anticipated routes and elements within a city that 
would be considered high value. 
 

Under this model, UAM AOM assumes the following: 

• Operations are generally placed over urban areas extending to the metropolitan periphery 

• All aircraft operating in the UAM AOM are appropriately equipped and actively participating in 
the UAM AOM system 

• UAM AOM exists within other classes of airspace, and UAM OAM is dynamic and flexible (e.g., 
FAA can place flight restrictions 

• Routes are characterized by high density operations between high demand locations to enable 
public transit 

• Highly automated vehicles with appropriately trained flight crews are used 

• High performance vehicles capable of performance based separation and tactical deconfliction 
are used to enable higher throughput 

• Higher throughput combined with lower operating costs and reduced per passenger price, put 
air travel within reach of general public as a practical mode of transportation 

• In addition to high density operations, other operations occur within the UAM AOM (emergency 
response, security, news, etc.) 

Figure 9: Illustration of airspace integration between urban air mobility vehicles and traditional manned aviation (to and from 
an airport) 
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Within controlled airspace, the following strategies are set forth: 

• UAM operations inside of controlled airspace are controlled via “cutouts” to enable operations 
without active ATC participation 

• UAM “cutouts” enable operations through ATC actively controlled airspace or to vertiports 
inside ATC actively controlled airspace not being utilized by ATC controlled air traffic (e.g., 
“green space”) 

• UAM OAM “cutouts” are dynamic and flexible, and can be changed based on runway 
configurations or flight restrictions 

Figure 13 illustrates the way that UAM OAM will function within controlled airspace, through the 
provision of “cutouts”. The peach colored areas represent the “cutouts” that will be reserved for UAM 
operations, which must have specified boundaries when these routes cut through controlled airspace 
(e.g., that airspace that is used by manned aviation and is regulated through manned air traffic control 
operators).   
 

 

 

 

 

 

 

Figure 11: Citywide View of UAM Operations, Source: Draft NASA 

CONOPS Framework (Presented at Community Meeting, February 

2020) 

Figure 10: Key Elements of a Mature UAM Environment, Source: Draft 

NASA CONOPS Framework (Presented at Community Meeting, 

February 2020) 
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3.3 Stakeholder Feedback 
NASA conducted several workshops to solicit stakeholder feedback. The following subjects were noted 
as the greatest areas that need improvement or further development: 
 
Vehicle Development and Production (Regulations and Certifications) 

• Design standards need to be established 

• Surveillance standards as well as standards for detect-and-avoid are needed 

• Vehicles must be weather-tolerant 

• A new section of the Floor to Area Ratio (FAR) may be necessary for UAM if density goals set out 
are achieved 

Operations 

• Methods for certifying automation need to be developed 

• Maintenance standards and certification of maintenance facilities are needed 

• Level of pilot training needs to be established 

Figure 12: UAM Ops in controlled airspace, Source: Draft NASA CONOPS Framework (Presented at Community 

Meeting, February 2020) 
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• Operational rules may need to be modified (Instrumental Flight Rules /Visual Flight Rules, 
Airspace, Fuel reserves) 

• Operational certification standards need to be established  

Airspace Design and Implementation 

• What unmanned traffic management looks like in the most complex operating environments 

• Equipage requirements are needed 

• Vertiport integration into the NAS needs to be established and standardized 

• At which point do cities become involved in regulations related to airspace? 

• In what order should service be provided: First come/first serve? 

Airspace and Fleet Operations Management 

• Levels of oversight need to be determined: Will vehicles be certified at the federal and local 
levels? 

• Will the FAA designate anything to the service suppliers?  

• Standards for the UAS Service Supplier network as a whole need to be determined 

• Whether standards need to be established in regulator or via policy 

• Training of the traditional manned air traffic workforce must be considered 

Community Integration 

• A “tolerable” level of noise needs to be determined 

• Responsibilities need to be deconflicted between federal, state and local governments 

• Ownership of data infrastructure must be determined 

• Community outreach best practices need to be developed 

• Data access requirements must be established 

3.4 State and Local Authorities  
State and local authorities, as discussed previously in this memo, do not have authority over their 

airspace unless they can tie airspace operations to a traditional area of state and local authority, such as 

nuisance, privacy, land use, and zoning. Because UAM would involve a much larger scale of low altitude 

aircraft operations in an urban setting than what is experienced today (e.g. with helicopters), it is 

challenging the traditionally held view of airspace as strictly a federal domain.    

There are a number of creative strategies being deployed by cities and states to preemptively control 

how UAS and UAM operate in neighborhoods, which are discussed later in this memo for reference.  

Recent Activities: Local and State-led Implementation Efforts 

UAM Concept of Operations – Purpose and Focus 

The Los Angeles Department of Transportation (LADOT) is taking an active role in guiding UAM 

development within the L.A. metro area. LADOT is utilizing the services of a consultant team to develop 

recommendations across three areas: model land-use and zoning policy, noise classifications, and 

vehicle classifications (based on weight, type of mission, etc.).   

By providing the Los Angeles municipal government with different “levers” for influencing UAM, local 

elected officials can demonstrate proactive posture toward the integration of this new technology, while 
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providing value to partners like NASA and the FAA who are developing airspace configurations that need 

to reflect the will of local communities, if they want to be successful. In this sense, a local-federal 

partnership allows for both a top-down and a bottom-up approach to feeding into the CONOPS, 

ensuring compliance and feasibility at both levels of operations.   

Statewide Electric Aircraft Study, Washington State Department of Transportation 

Washington State has taken a keen interest in utilizing electric aircraft as a means of achieving climate 

goals, attracting new business, and filling gaps in the existing air transportation system.   

The goal of the statewide electric aircraft study is to provide the Washington State Department of 

Transportation (WSDOT) Aviation division with analysis, strategies and options that can be used to 

inform decision-making. The project is guided by three key objectives that were identified by WSDOT in 

its original solicitation:   

1. Evaluate current and projected electric aircraft technology 

and how it will affect air transportation, environmental 

sustainability, and economic vitality 

2. Assess airport infrastructure improvement needs to 

accommodate electric aircraft 

3. Forecast demand for electric propulsion regional passenger 

air service in Washington State 

The goal of the study is to produce guidance for airport 

owners/operators, local communities, and policy makers as to how 

to effectively work together to capitalize on the new opportunities 

offered by electric aircraft, including eVTOLs. Focusing specifically 

on eVTOLs, Seattle Tacoma International Airport has already begun 

the integrating charging capabilities to advance the integration of 

eVTOLs.   

3.5 Looking Forward: UAM Industry Advancement  

UAS and UAM in the State of Florida 
As of May 2020, FDOT Division of Aviation has published resources to their website to support 

regulatory guidance for UAS users in the State of Florida. The primary guidance in the document is to 

defer to federal regulation and requirements for UAS operations. Key takeaways from this guidance 

includes: 

• No state or local UAS law relieves a UAS owner or operator from complying with the federal UAS 

requirements  

• No local or state government may impose an additional registration requirement on the 

operation of UAS in navigable airspace 

• Advisory that any state and local challenges to UAS operations in navigable airspace that conflict 

with federal law are likely to be scrutinized in federal courts 

o E.g., mandating equipment or training for UAS related to aviation safety such as geo-

fencing would likely be pre-empted 

Legal history demonstrates 

that the courts are on the side 

of the FAA when it comes to 

the operations of aircraft in 

navigable airspace. For local 

entities that seek to influence 

the integration of UAS and 

eventually UAM in their 

communities, a collaborative 

approach with federal 

regulators – rather than a legal 

or confrontational approach – 

will likely be the key to 

success.  
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• Advisory that laws traditionally related to state and local police power – including land use, 

zoning, privacy, trespass, and law enforcement operations – generally are not subject to federal 

regulation. 

While there is are no clear statewide policies or initiatives in Florida related to UAM (to the knowledge 

of the research team), the state’s interest in emerging transportation technology is apparent in 

legislation, investments in advancing technology through testing centers (such as SunTrax), and the 

state’s Florida Transportation Plan (FTP). The FDOT’s Strategic Intermodal System (SIS) references the 

state’s interest in monitoring and responding to current and emerging trends, explicitly including 

emerging technologies such as unmanned aerial vehicles. The SIS plan references Florida’s investments 

and history in aviation, including its continued leadership in the space industry, culminating in the 

designation of commercial service spaceports, as well as investments and partnerships in emerging 

space transportation.3 This can be seen through NASA’s partnership with SpaceX to launch from NASA’s 

Kennedy Space Center in Florida to continue human’s exploration of space through flight.   

Local 

Airports 

Airports are a critical piece in nearly all future conceptions of UAM operations. They are the physical 

space where local and state entities, and their residents, most commonly interact with the FAA and the 

NAS. Airports are revenue generators for the community and already provide infrastructure for a 

relatively profitable mode of transportation. Although airports feature many similarities to private 

businesses, such as the need to respond to market forces, they are still public assets that operate in a 

highly regulated environment. The fact that airports play such a key role in UAM business models is an 

opportunity as well as a challenge. 

As for the opportunity, airports are a natural trip origin location in a future air taxi or air metro network.  

Airports have the infrastructure and operational capabilities that will be required in order to guarantee 

that UAM operations are safe.  Airports would serve as an ideal transfer location to air taxi and/or air 

metro service for arriving air travelers who need transportation into the urban center. In this respect, 

airports represent a significant component of the demand equation in nearly every air taxi model.   

 
3 https://fdotwww.blob.core.windows.net/sitefinity/docs/default-
source/content/planning/systems/programs/mspi/plans/sis-policyplan.pdf?sfvrsn=4d7341ad_0 

https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/content/planning/systems/programs/mspi/plans/sis-policyplan.pdf?sfvrsn=4d7341ad_0
https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/content/planning/systems/programs/mspi/plans/sis-policyplan.pdf?sfvrsn=4d7341ad_0


 

5/8/2020 Page 31 
TBARTA Innovative Transit Technology Study 

While the opportunity for airport collaboration is 

promising, it has challenges as well. Airports are 

highly complex organizations, from both a regulatory 

and an operational perspective, which makes 

integration of new technology potentially difficult. 

New aircraft innovation and services have failed 

multiple times, as barriers to entry are high and 

forecasting demand for services is challenging due to 

the multiplicity of influencing factors. Infrastructure 

requires a long lead time, and many regulations are 

dependent on federal and congressional authority 

that is out of their control.  One of the biggest barriers 

to implementation of UAM is the availability of 

infrastructure. However, airports rely heavily on the 

FAA as their governmental source of revenue. The 

FAA does not currently offer funding that would cover 

UAM-specific infrastructure upgrades, which require 

significant electrification upgrades that are not 

typically covered by FAA Airport Improvement Plan 

(AIP) funds. Moreover, AIP funds are typically used for 

general infrastructure needs of the airports, which means it is unlikely that the FAA will divert funds 

away from critical infrastructure projects at one airport to fund UAM-related infrastructure at another 

airport. This means that airports will likely need the support of the local communities or their private 

sector partners in order to pay for some upgrades to their facilities required to operate e-aircraft. 

However, airports represent a valuable potential partner in the local community. Many cities and transit 

authorities have more contact than ever with their airports, as innovations in travel and transport has 

increasingly integrated the airport and the metropolis. As the UAM industry continues to evolve, 

airports will continue to be a critical stakeholder. Early activities to stimulate this relationship(s) may be 

as basic as research or outreach to a local airport to understand their motivations for new commercial 

opportunities.  

Land Use and Planning 

Land use and zoning are arguably the most important regulatory tools that cities and counties hold 

when it comes to the future of UAM because the FAA recognizes that land use and zoning are a matter 

of local jurisdiction. In contrast, almost every other aviation-related regulatory proposition that a city, 

county, or state could put forward could likely be challenged successfully by the FAA in court. Land use 

thus represents a strategic decision that local authorities can make to guide the implementation of UAM 

routes and operations within their jurisdictions. In order to maximize the network effect of UAM 

operations, coordination with regional planning bodies (or other cities) can ensure coordination of 

infrastructure between key transit markets.   

Noise Profiles and Classifications 
Noise profiles and classifications may be viewed as an essential influencing factor in establishing land 

use and zoning policy for UAM operations, vehicle maintenance and storage. Vehicles have various 

characteristics that make up their noise profile, ranging from the placement, presence, and speed of 

In 2011, John Kasarda published 

“Aerotropolis”, which was based on the 

idea of a new urban form where the 

metropolis formulated around the airport, 

because of their unique role at 

intersection of business, recreation, and 

connectivity.  

While we often focus on the role of large 

“hub” airports in communities, local 

airports, represent a particularly relevant 

opportunity for UAM operations. These 

local airports represent important federal 

assets that can generate revenue for local 

communities, especially if new aircraft 

technology can provide low-impact 

aviation operations to those communities.  
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propellers, to the weight and configuration of the airframe. Different communities have different 

thresholds for noise depending on, for example, adjacent land uses, zoning, and aircraft circulation. In 

order for any air taxi operator to be successful, it will be key to identify routes that respect acceptable 

noise levels in communities or persuade communities to accept a higher level of noise. There are various 

mechanisms for controlling noise. For example, one way is to ensure that traffic from the air taxis does 

not exceed the existing noise profile of the community. This can be achieved through allowing different 

operations depending on the time of day, regulating takeoff and landing operations, and zoning takeoff 

and landing in non-residential communities.  

3.6 Potential Next Steps: State-level Action/Coordination 
In order to understand the best path forward in regards to local and state-level actions for advancing 

UAM, the following sequence of considerations should be discussed across multiple stakeholder groups. 

The goal of this process is to identify what the agency’s position is toward UAM, and what role the 

agency wants to play (e.g., how engaged does the agency want to be, and what role do they envision for 

themselves?)  

1) Identify the extent to which UAM fits into TBARTA’s and local transit agency plans. Identify if 

and how UAM could serve as a cost-effective alternative to building ground-based 

transportation in a number of scenarios. For example:  

a. Instances where latent demand for UAM is currently being serviced by unnecessarily 

long automobile trips because ground-based transit service would be cost-prohibitive 

b. Instances where there is an explicit goal to attract new business 

opportunities/jobs/economic development in transportation innovation 

i. because there is a high level of recreational or commercial activity in the 

aviation industry (especially general aviation) 

ii. because there is a legacy base of workers in the aviation/aerospace industry 

that can retrained toward electric vehicle systems 

c. Instances where there are specific sustainability goals that need to be met 

d. Communities that have a relatively high level of executive and business travelers using 

helicopter services  

2) Determine the go/no-go scenario for opening up Tampa to the UAM industry. One of the 

advantages of a long-lead time for aircraft development is that proactive communities can play 

a fundamental role in the development of vehicles, business models, routes, and mission types 

that will be implemented by the private sector. Considerations might include: 

a. Are there expectations or potential requirements for modal equity? 

b. Are there reasons to control where vehicles fly, and what characteristics of different 

vehicles are permitted in different areas of the city? 

c. Is there interest to attract business, or to simply “stay out of the way”? 

If the agency determines that they are interested in taking a more active role in fostering the capabilities 

of UAM technology, then the following sequence of activities could be beneficial: 

1) Identify the resources for overseeing or liaising with the UAM industry.  Since there are no 

public funding/financing mechanisms in place (at the time of this writing), a key consideration is 

how to accommodate the resource demands for coordination with federal agencies like FAA and 

NASA. Some strategies for this include: 
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a. Incorporating UAM into a transportation innovation fellowship-type position 

b. Requesting executive resources to support the initiative 

c. Requesting political resources to support the initiative, for example through a local or 

state entity’s economic development and commerce agencies 

2) Establishing a stakeholder working group with 

representatives from public and private entities. 

In addition to aviation stakeholders, other key 

public-sector actors include: 

a. Development services 

b. Public safety/emergency responders 

c. Public works/utility providers 

d. Where appropriate, elected officials 

and/or their staffers 

e. NASA and/or FAA (FAA may be dealt with 

most easily by partnering with a local 

airport, who is well versed in the unique 

culture and personality of the FAA) 

f. Nearby or adjacent cities with which the 

community has significant connectivity  

3) Advocate for state-level attention to the industry, 

for example through outreach to the state 

legislature or other such bodies which commission funding for advanced transportation 

technology initiatives or aviation initiatives  

a. State economic development entities 

b. State transportation commissions 

c. State department of transportations (including the division of aviation/aeronautics) 

4) Work with private sector partners, public sector partners, and federal regulators to establish 

plans for demonstrations or pilot projects that aimed at developing public trust and confidence 

in a new mode of transit 

5) Initiate a comprehensive policy development process that provides guidance on local-level 

challenges like: 

a. Land-use and zoning 

b. Noise and vehicle classifications 

c. Fleet management and vehicle storage 

d. Considerations for local-level registration requirements (vehicle vs. operator) 

e. Route planning and management 

f. Integration with other transportation innovation initiatives, such as connected and 

autonomous vehicle technology, data specification requirements 

4 Hyperloop 
The development of hyperloop technology is being led by private companies in the U.S., Europe and 

Canada. The two companies leading the way are Virgin Hyperloop One (VHO) and Hyperloop 

Transportation Technologies (HyperloopTT). VHO has an innovation campus in California, a test track 

(Development Loop, or “DevLoop”) in Nevada, and offices in Dubai and London. The company has raised 

The creation of a stakeholder 

working group that works in close 

collaboration (for example, co-

chaired) with the Tampa 

International Airport would be a 

particularly valuable framework for 

approaching stakeholder 

engagement with the UAM 

industry, as airports are in many 

respects the local voice of the FAA, 

and are a critical part of virtually 

every UAM business model 

currently under consideration.    
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significant investment (close to $400 million) and has feasibility studies and partnerships around the 

world.4 Similarly, HyperloopTT started in California, with offices in Brazil, Spain, France, and Dubai. 

HyperloopTT recently debuted their test track in Toulouse, France.5 Other companies currently working 

on hyperloop technology include TransPod (Canada), Hardt Hyperloop (Netherlands), Hyper Poland 

(Poland) and Zeleros Hyperloop (Spain). While these companies have less presence in the U.S., the 

continued development through regulatory processes in other countries will be important to monitor.  

As test tracks focus on the design and functional testing of the technology, the next critical stage will be 

for regulators to identify the process and structure to govern an emerging transit technology mode. 

Hyperloop developers are working to jumpstart the certification process in the absence of federal 

regulations and identify locations to develop hyperloop certification centers. Since hyperloop is an 

entirely new technology mode that doesn’t fit the mold of existing regulatory administrations of the 

USDOT, the Non-Traditional and Emerging Transportation Technology (NETT) Council has been 

established to identify how to address the hyperloop regulatory and certification process.  

The role of the federal, state and local agencies will vary, based largely on the project phase. In 

preparation, states that are interested in hyperloop technology will need to coordinate with their DOTs 

and/or transportation authorities to have the statutes in place that would allow them to build and 

implement this new mode of transportation, especially if they plan to use state-owned rights of way. 

With interest and investors in hyperloop being driven by the private sector, it will be important that the 

state and locality is comfortable with a P3 approach and the associated level of risk. 

The estimated timeframe for when hyperloop technology will be  tested, validated, certified and ready 

for commercial operation is generally unknown. VHO has stated that their goal is to have an operational 

system in the mid-2020s. Meeting that goal will depend on the pace of statutory and regulatory 

development.6  An operational hyperloop system sometime in the 2030s may be a more realistic goal7 

Before any hyperloop system can be constructed, it will have to go through a project development and 

environmental review similar to any large-scale transportation project. Furthermore, it is anticipated 

that some level of public funding will be necessary, even if costs are less than other high speed rail 

options. 

While this report can identify the regulatory processes currently in place that would apply to hyperloop, 

there are still significant unknowns at this point, and variables are anticipated to change with time as 

the technology continues to develop.  

4.1 Federal Roles and Responsibilities  
Developers, investors, and public sponsors of hyperloop have already begun approaching the USDOT to 
obtain the necessary safety authorizations, permits, and funding for this emerging technology. The 
USDOT has responded with new transportation regulatory structures and approaches.  
 
USDOT consists of the Office of the Secretary of Transportation and nine operating administrations 
(OAs), each with their own traditional jurisdiction over specific environmental and regulatory approvals.  

 
4 https://hyperloop-one.com/our-story#hyperloop-one 
5 https://www.cnbc.com/2019/02/26/hyperloop-firm-unveils-first-images-of-its-new-test-track-in-toulouse.html 
6 https://hyperloop-one.com/facts-frequently-asked-questions 
7 https://www.cnn.com/travel/article/how-long-hyperloop/index.html 

https://hyperloop-one.com/our-story#hyperloop-one
https://www.cnbc.com/2019/02/26/hyperloop-firm-unveils-first-images-of-its-new-test-track-in-toulouse.html
https://hyperloop-one.com/facts-frequently-asked-questions
https://www.cnn.com/travel/article/how-long-hyperloop/index.html
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Because hyperloop represents a new mode of travel, it does not fit precisely into the Department’s 
existing regulatory structure. In order to address this gap, USDOT established the Non-Traditional and 
Emerging Transportation Technology (NETT) Council in December 2018. The NETT council was set up as 
an internal deliberative body within USDOT to identify and resolve jurisdictional and regulatory gaps 
that may impede the deployment of new technologies, such as hyperloop, autonomous vehicles, and 
other innovations. 
 
The responsibilities of the NETT Council include identifying and resolving jurisdictional and regulatory 
gaps associated with hyperloop and other emerging technologies with respect to: 
 

• Safety oversight; 

• Environmental review; and  

• Funding issues. 
 
The NETT Council is also working to develop and establish USDOT processes, solutions and best practices 

to streamline regulatory issues of emerging technologies moving forward. Its membership consists of 

the Secretary (ex officio), Deputy Secretary (chair), Under Secretary for Policy (Vice-chair), Chief of Staff, 

Modal Administrators, and other senior leaders from across the Department. 

Meetings are geared toward reviewing emerging technology projects pending before USDOT. For each 

pending project, a working group of the council members is identified and a lead mode for 

environmental review is designated.  

Upon identifying a project that raises unique cross-modal questions, the Council will establish a working 

group of experts from across the Department to study the technology and make recommendations for 

how to approach environmental and safety-related oversight.8 

Various sources indicate hyperloop could be under the purview or FRA, FTA, or FAA. While the 

technology follows a guideway similar to rail projects, the hyperloop capsule has many similar features 

to an airplane fuselage. There is also speculation of whether the first iteration of hyperloop will carry 

passengers or freight. This section is organized to provide an overview of each of these agencies, their 

regulatory authority and legislative/congressional oversight.  

Federal Railroad Administration 
The FRA oversees the safe, reliable, and efficient movement of people and goods over the Nation’s 

railroad system.9 FRA is primarily tasked with overseeing railroad safety regulations, conducting safety 

compliance inspections and investigations, and implementing enforcement mechanisms for safety 

compliance.10 FRA oversees safety regulations and development of minimum standards for track design 

and inspection, grade crossings, signal and train control, mechanical equipment (e.g., locomotives), and 

railroad-operating practices.  

Federal Transit Administration 
The FTA provides financial and technical assistance to local public transit systems that include buses, 

subway, light rail, commuter rail, trolleys and ferries. FTA also oversees transit safety and helps to 

 
8 https://www.transportation.gov/nettcouncil 
9 https://www.transportation.gov/briefing-room/safetyfirst/federal-railroad-administration 
10 https://www.gao.gov/assets/700/690748.pdf 

https://www.transportation.gov/nettcouncil
https://www.transportation.gov/briefing-room/safetyfirst/federal-railroad-administration
https://www.gao.gov/assets/700/690748.pdf
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develop next-generation technology research.11 FTA has regulations allowing for implementation of 

statutory changes to safety programs and has authority to conduct safety inspections. However, it 

typically relies on states to conduct safety oversight activities. FTA also relies on state safety agencies to 

enforce safety standards and monitor agencies for compliance.  

Federal Aviation Administration 
The FAA oversees regulation and oversight of civil aviation within the US and the operation and 

development of the National Airspace system.12 The FAA is responsible for regulating and promoting 

safety of civil aviation, including commercial space transportation within the U.S. They oversee 

development of civil aeronautics, new aviation technology, and the National Airspace System. FAA 

develops and operates air traffic control and navigation for both civil and military aircraft. They are 

responsible for programs to control environmental effects from civil aviation.  

Safety Standards at the Federal Level 

Standardization and Safety 

Regardless of which USDOT modal administration is given regulatory authority over hyperloop 

technology, it will be necessary to conduct safety testing and certification of a full-scale, commercially-

viable system is necessary before a rollout of a passenger or cargo-ready product can commence. A 

standardized approach will be critical.    

A standardized approach will help ensure the interoperability of infrastructure, rolling stock, and 

systems, and it will help to ensure the same level of service for freight or passenger operations.  A lack 

of standardization could lead to, among other things, challenges in linking hyperloop systems developed 

by different vendors, inconsistent service expectations, insufficient local and regional resources to 

support the system, and additional costs to implement. The NASA commissioned Hyperloop Commercial 

Feasibility Report identified safety response issues that could arise without standardized safety 

regulations. For example, emergency response to incidents and evacuations from an elevated hyperloop 

system will require trained fire and rescue personnel with special equipment.  

Because it is a fixed guideway system, hyperloop has some similarities to railway technology from an 

engineering and safety standpoint. The FRA has served as the de facto lead for USDOT in the 

consideration of hyperloop engineering and safety standards since they also regulate magnetic 

levitation train deployment. However, there are still no safety specifications on hand for FRA, or any 

other agency, to evaluate tube transport technology. VHO has moved to develop its own Engineering 

Safety Management Plan to ensure and promote the safety of its system.    

A National Certification Test Track is the next step to provide a center for research and development of 

the technology in an integrated ecosystem of industry partners, government and academia. At the time 

of this writing, hyperloop developers VHO and HTT have developed their own operational test tracks in 

Las Vegas, Nevada and Toulouse, France, respectively. VHO has indicated its intent to identify a location 

in the U.S. for the first hyperloop certification center. Governors from each state received letters 

 
11 https://www.transportation.gov/transition/fta-understanding-federal-transit-administration 
12 https://www.skybrary.aero/index.php/Federal_Aviation_Administration_(FAA) 

https://www.transportation.gov/transition/fta-understanding-federal-transit-administration
https://www.skybrary.aero/index.php/Federal_Aviation_Administration_(FAA)
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regarding VHO’s RFP process, and a reported 17 states answered the call for proposals earlier this year. 
13 

In the absence of federal regulations, VHO has also chosen Certifer as an independent third-party 

evaluator of the company's engineering and safety process based on transportation guidelines. Reports 

indicate that Certifer will evaluate system safety, hardware development, software development, civil 

and mechanical works, guideways, control command and signaling, magnetic propulsion, etc. Certifier 

will also evaluate VHO’s Engineering Safety Management Plan against goals, and if the safety standards 

and regulations assumed by VHO are technically sound. According to VHO, Certifier will evaluate the 

entire transport system – including the civil guideway and structures, capsules, vacuum and guideway, 

docks, control and communications, maintenance and systems.14 

HyperloopTT has worked with a global insurance company to develop a Hyperloop Generic Guideline for 

Design, Operation and Certification based on their safety guidelines to assist in working with the US and 

European regulatory authorities. 15 

Certification and Compliance  

The certification of hyperloop technology could play out in many different scenarios but it may 

ultimately be dependent upon the size of the hyperloop network and the type of service that the 

technology provides. It is more than likely that hyperloop technology will face greater safety scrutiny if 

the technology is used to transport people rather than transport goods. Additionally, a nationwide 

network of hyperloops may require a broader level of safety oversight from the federal government 

whereas a limited, intrastate hyperloop service may require individual rules and safety protocols for the 

particular service. Additionally, any certification will require compliance with state and local guidance.  

 
13 Ayars, Jeff. “17 states submit proposals to host Hyperloop certification center,” MSNBC, 1/15/2020 and updated 1/15/20,  

http://www.msnbc.com/morning-joe/17-states-submit-proposals-host-hyperloop-certification-center 

14 https://hyperloop-one.com/certifer-confirms-virgin-hyperloop-one-technology-ready-independent-third-party-safety-

assessment 
15 https://www.prnewswire.com/in/news-releases/european-commission-moves-ahead-in-assessing-hyperloop-
regulatory-needs-842831750.html 

http://www.msnbc.com/morning-joe/17-states-submit-proposals-host-hyperloop-certification-center
https://hyperloop-one.com/certifer-confirms-virgin-hyperloop-one-technology-ready-independent-third-party-safety-assessment
https://hyperloop-one.com/certifer-confirms-virgin-hyperloop-one-technology-ready-independent-third-party-safety-assessment
https://www.prnewswire.com/in/news-releases/european-commission-moves-ahead-in-assessing-hyperloop-regulatory-needs-842831750.html
https://www.prnewswire.com/in/news-releases/european-commission-moves-ahead-in-assessing-hyperloop-regulatory-needs-842831750.html
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The safety certification compliance of hyperloop will need to cover all components of the service since 

this technology is new and there is no existing infrastructure that can accommodate this technology. 

Certification will need to include all components of the capsule, the tube and vacuum system, levitation 

and propulsion, the autonomous services, the corridor and right of way needs, tunneling, elevated 

tracks, stations and terminals, system overhead and maintenance 

facilities. Some components, such as tunneling, elevated tracks, 

stations and terminals, may only require modification to existing 

safety standards. Other components such as the capsule and tube 

system may require significant amounts of time and effort to 

develop safety standards.  

Certification of the technology will need to go beyond just safety. 

Additional compliance efforts will need to be considered in the 

development of the hyperloop technology and its accompanying 

infrastructure. These additional compliances are dependent upon 

the level of oversight enacted by the federal government. This list 

includes, but is not limited to, environmental compliance, ADA 

compliance, and Department of Homeland Security (DHS) 

compliance. This may add additional costs. At a station or terminal, 

this could include a major overhaul to an entire facility to bring it up 

to code with ADA compliance or DHS compliance if the existing 

facility does not already include those components.  

In terms of how federal oversight might be developed, this new 

technology may likely follow in the footsteps of the U.S.’s move 

towards adopting new technology such as high-speed rail. The FRA 

has relied upon safety standards called the “rule of particular 

applicability” (RPA) which allows specific transportation services with 

new technology to adopt safety standards based on existing 

technology from other parts of the world in a case by case basis. For 

example, in Texas, the proposed high-speed rail line will be a stand-

alone system with no interaction with other freight trains or highway crossings. The service will be 

completely fenced off so that there is limited accessibility to the tracks. Since there are no existing high-

speed rail lines in the U.S. currently, the RPA will allow a systems approach to safety, whereas the rolling 

stock, track, and core systems of the high-speed rail will be developed identical to the Central Japan 

Railway Company, Tokaido Shinkansen high-speed rail system technology.16    

If other countries, such as France or Japan, accelerate development of hyperloop technology, they may 

provide lessons learned and proof of concept that could be utilized as a resource for the U.S. regulating 

agencies. However, the initiative to identify certification centers in the U.S. is not indicative of a “wait 

and see” approach.  

 
16 https://www.federalregister.gov/documents/2020/03/10/2020-03521/texas-central-railroad-high-speed-rail-
safety-standards 

The Florida Department of 

Transportation (FDOT) is the 

designated State Safety 

Oversight (SSO) Agency in 

Florida to oversee safety and 

security for all Rail Fixed 

Guideway Transit systems that 

are funded fully or partially by 

state dollars. Systems that fall 

within this state oversight, 

rather than FRA, include: 

Hillsborough Area Regional 

Transit Authority (HART) 

Tampa Electric Company 

(TECO) Line Streetcar, The 

Jacksonville Transportation 

Authority (JTA) Automated 

Skyway Express, and the 

Miami-Dade Department of 

Transportation and Public 

Works Metromover and 

Metrorail.  

https://www.federalregister.gov/documents/2020/03/10/2020-03521/texas-central-railroad-high-speed-rail-safety-standards
https://www.federalregister.gov/documents/2020/03/10/2020-03521/texas-central-railroad-high-speed-rail-safety-standards
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4.2 State Roles and Responsibilities  
Generally, the role of safety enforcement and certification of the technology appears to lie with the 

federal agencies, with the exception of FTA’s deference to safety enforcements through the State Safety 

Oversight program. Areas where the technology intersects with surface streets and ground 

transportation may offer instances where the State DOT would have some authority over specifications 

and design guidelines (similar to a rail crossing on a state highway – or agreements to use state ROW for 

alignments). Additionally, States play a greater role in developing funding mechanisms for 

transportation projects since there is usually a state funded requirement for federal aid.  

State Safety Oversight Program 
In 2016, the Moving Ahead for Progress in the 21st Century Act (MAP–21) established a comprehensive 

public transportation oversight program called the State Safety Oversight (SSO) program which allows 

states the ability to have more oversight over rail fixed guideway public transportation systems that are 

not overseen by FRA.17 FTA reviews and approves each State’s SSO program plan and a state must have 

an SSO program if they are receiving federal funding.18 Each state’s SSO agency is independent from any 

public transportation agency.19 The program requires that states demonstrate their ability to adopt and 

enforce federal and relevant state law for their fixed guideway systems. The SSO program within each 

state establishes a minimum standard of safety for all rail fixed guideway public transportation systems. 

These minimum standards must be consistent with the National Public Transportation Safety Plan, the 

Public Transportation Safety Certification Training Program, the rules for Public Transportation Agency 

Safety Plans and all applicable Federal and State laws. The SSOA reviews and approves all Public 

Transportation Agency Safety Plans for every rail fixed guideway.  

State Funding Mechanisms 
Through conversations with hyperloop developers, as well as their study partners, the study team 

learned that public private partnerships (P3s) are emerging as the preferred governance model for the 

hyperloop projects that have been proposed to date. States have created or enhanced funding 

mechanisms for transportation projects through sales taxes, tax increment financing (TIF) schemes, or 

P3s. A P3 is a contractual agreement between a public agency (federal, state or local) and a private sector 

entity. Through this agreement, the skills and assets of each sector (public and private) are shared in 

delivering a service or facility for the use of the general public. In addition to the sharing of resources, 

each party shares in the risk and reward potential in the delivery of the service and/or facility. The State 

of Florida has the requisite enabling P3 legislation, polices, and departmental procedures to undertake 

Hyperloop project implementation through a P3.  

Florida State Statue 334.30 (“P3 Law”) clearly identifies project criteria to qualify for a P3 under existing 

legislation.  

Before approval of a P3 project, FDOT must determine that the proposed project is in the public’s best 

interest; the project would not require state funds to be used unless the project is on the State Highway 

System; it would have adequate safeguards in place to ensure that no additional costs or service 

disruptions would be realized by the traveling public and residents of the state in the event of default or 

 
17 https://www.govinfo.gov/content/pkg/FR-2016-03-16/pdf/2016-05489.pdf 
18 https://www.transit.dot.gov/regulations-and-guidance/safety/national-public-transportation-safety-plan 
19 https://ecfr.io/Title-49/pt49.7.674#_top 

https://www.govinfo.gov/content/pkg/FR-2016-03-16/pdf/2016-05489.pdf
https://www.transit.dot.gov/regulations-and-guidance/safety/national-public-transportation-safety-plan
https://ecfr.io/Title-49/pt49.7.674#_top
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cancellation of the agreement by FDOT;  it would have adequate safeguards in place to ensure that 

FDOT or the private entity has the opportunity to add capacity to the proposed project and other 

transportation facilities serving similar origins and destinations; and the project would be owned by 

FDOT upon completion or termination of the agreement.   

Based on review of existing legislation, hyperloop would be an eligible technology for a P3 project in the 

state of Florida once certified. However, individual hyperloop projects (segments) would need to meet 

the stringent criteria for financial plans and ridership to ensure the project’s long term viability.   

Local Authority  
The greatest opportunity for local government to shape the future of hyperloop technology, is through 

local and regional master plans, zoning and land use ordinances. Local jurisdictions can incorporate 

mechanisms to enhance public transportation and allow for emerging transportation technology. 

Designated transit-oriented development (TOD) districts or overlays could be utilized in addition to tax 

incentives for business and housing adjacent to existing or proposed transportation hubs.  

In 2016, the USDOT’s Volpe Center conducted a high level commercial feasibility analysis for NASA that 

looked at regulatory issues. On the one hand, the report states that local governments will need to be 

involved in identifying the appropriate connections to local transit systems in order for a long-distance 

travel option like hyperloop to be successful. On the other hand, the report questions whether local 

communities will be willing to invest in hyperloop technology (e.g. by giving public right of way) given 

that the technology is focused on long-distance trips instead of community-based trips.   

Florida High-Speed Rail Authority 
In the fall of 2000, voters in the state of Florida passed a constitutional amendment mandating the 

development of a high-speed rail network connecting the state’s five largest metropolitan areas. In 

response to this amendment the state legislature established the Florida High-Speed Rail Authority 

(FHSRA) to implement the amendment. The FHSRA was responsible for the project’s environmental 

documentation. As part of the alternatives analysis for the project, a solicitation was made for proposals 

for the Design, Build, Operate, Maintain, and Finance (DBOMF) of an HSR system. Utilizing a DBMOF 

would allow for the quickest implementation of the project and would maximize both public and private 

project contributions. 

Two firms were found to be responsive. The differentiating feature was the proposed propulsion 

technology. Most notably, both responsive bidders were seeking a P3 with FDOT. Considering that 

hyperloop and high speed rail serve similar market connections, have similar capital costs, and are 

similar in size and scope in regards to their construction, there may be some benefit to creating a Florida 

Hyperloop Authority.  

4.3 Hyperloop Regulatory Efforts to Date 
Currently, work on Hyperloop technology is in its infancy, but that has not stopped state led efforts to 

understand the process of adopting and funding this future technology. The State of Missouri recently 

published the Missouri Blue Ribbon Panel (BRP) on Hyperloop report to develop a path towards 

implementation of hyperloop technology. The two primary objectives of this study were to develop a 

plan to establish the state as the premier location for research and development of this technology and 

understand how to fund a hyperloop project. Additionally, the report explores the regulatory and 
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legislative framework at both the federal and state level. The BRP report provides a framework for 

understanding the considerations that are necessary for any state interested in assessing hyperloop.  

The Northeast Ohio Areawide Coordinating Agency (NOACA), along with Hyperloop Transportation 

Technologies (HyperloopTT), developed the Great Lakes Hyperloop Feasibility Study to assess the 

feasibility of creating a hyperloop connection between Cleveland, Ohio and Chicago, Illinois. This report 

identified some key licensing and safety regulation considerations such as complying with fire codes and 

instituting appropriate evacuation protocols for passengers and emergency response. While the report 

indicates that HyperloopTT understands the need to address these type of issues in the concepts and 

designs, it also recognized that there is a need for the federal and state regulatory authorities to weigh 

in and approve the concepts. The feasibility study was conducted within the protocols of typical USDOT 

procedures in the absence of any determinations from the NETT council to date. Design considerations 

related to alignment geometry and passenger comfort along curves utilized high-speed rail standards 

based on FRA requirements. 

Testing facilities 
The two main companies working within the U.S., HyperloopTT and VHO, have both established testing 

facilities. Hyperloop TT has established a test track in Toulouse, France. The operational readiness of this 

facility and the design speeds that are being tested are not publicly available, although marketing 

images have been published.20 VHO’s DevLoop in Nevada has reportedly tested speeds up to 240 mph.21 

A high-speed hyperloop test track is planned in the Netherlands where the European Hyperloop Center 

(EHC) will promote accelerated development of hyperloop and test its ability to provide a CO2 neutral 

alternative to short-haul air travel. The EHC test track is planned to be two-miles and have a Learning 

Center to discuss safety standards and the European standardization process. 22 

Hyperloop Technology Outside of the U.S.  
Outside of the U.S., a consortium of European and Canadian hyperloop companies has partnered to 

create a joint technical committee (JTC) called JTC 20 to define and establish a standard methodology 

and framework to regulate hyperloop and ensure interoperability throughout Europe. The private 

consortium leading this specific initiative for international standardization includes Hardt Hyperloop, 

Hyper Poland, TransPod, and Zeleros Hyperloop. By developing common standards, specifications, and 

approaches, JTC 20 will work to mitigate potential challenges to implementation across the European 

continent. 

The proposal for the creation of JTC 20 was a joint effort by the national standardization organizations of 

Spain and Netherlands to codify standards and specifications to address potential implementation 

challenges that may occur from cross-continental implementation. JTC 20 will have working groups 

focused on infrastructure, vehicles, and communications protocols.  

 
20 https://www.cnbc.com/2019/02/26/hyperloop-firm-unveils-first-images-of-its-new-test-track-in-toulouse.html 
21 https://www.virgin.com/news/watch-virgin-hyperloop-one-building-devloop 
22 https://www.busworldacademy.org/article/first-hyperloop-test-centre-will-be-in-groningen-the-netherlands 

https://hardt.global/
https://www.cnbc.com/2019/02/26/hyperloop-firm-unveils-first-images-of-its-new-test-track-in-toulouse.html
https://www.virgin.com/news/watch-virgin-hyperloop-one-building-devloop
https://www.busworldacademy.org/article/first-hyperloop-test-centre-will-be-in-groningen-the-netherlands
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A network of hyperloop research centers in France, Poland, Spain and the Netherlands will be underway 

for technology testing and validation of standards developed by JTC 20. If successful, recommendations 

will go before the European Parliament and Council of the European Union.23 

4.4 Key Takeaways 
While studies continue to evaluate the feasibility and applicability of hyperloop technology within 

technical and regulatory frameworks, the continued development of certification standards and 

identification of appropriate regulatory authorities are crucial components to making the technology a 

reality. USDOT’s creation of the NETT Council is a positive development towards making some of these 

determinations and answering questions that have been raised. The outcomes of NETT Council 

Committees will be important to monitor as states and locals look towards federal guidance.  

The State of Florida has the necessary P3 capabilities in place, and the FDOT has an eye to the future of 

innovative transportation technologies. Because the ultimate vision for hyperloop is that of a seamless 

cross-country network, there will be a need for coordination across state lines.  

 

 
23 https://www.innoenergy.com/news-events/european-countries-agree-to-establish-common-standards-for-
hyperloop-systems/ 

https://www.innoenergy.com/news-events/european-countries-agree-to-establish-common-standards-for-hyperloop-systems/
https://www.innoenergy.com/news-events/european-countries-agree-to-establish-common-standards-for-hyperloop-systems/

