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Executive Summary

Overview

The Advanced Air Mobility (AAM) Regional Implementation Strategic Toolkit outlines
foundational information and strategic efforts that will provide the groundwork necessary for
the eventual integration of AAM in the San Diego region. This initiative, led by the San Diego
Association of Governments (SANDAG) in collaboration with Caltrans and the San Diego
County Regional Airport Authority (SDCRAA), aims to enhance our regional multimodal
transportation infrastructure by preparing our region for future technologies, including
sustainable and efficient aerial mobility solutions.

Key Strategic Areas

AAM Fundamentals & Use Cases

AAM employs various novel concept vehicles, the most common of which are electric vertical
takeoff and landing (eVTOL) aircraft, proposed for urban, suburban, and rural use cases.
Applications are vast, but some include emergency response, medical transport, freight
logistics, and urban and regional passenger mobility. This section provides planners and
audience members with the required industry context to navigate this document.

Stakeholder Collaboration & Engagement

SANDAG established a multi-disciplinary AAM Collaborative, engaging government bodies,
industry leaders, and academia. The Collaborative participated in various sessions and
workshops that identified challenges and opportunities and shared essential insights critical
to the development of this document.

Policy Framework & Strategy

This effort ensured coordination with federal (FAA), state, and local agencies. It assessed
copious statutory and standards documents critical for keeping regulatory compliance at the
forefront when beginning to plan for AAM infrastructure. A few key policy areas examined in
this document include operational certification, safety, cybersecurity, environmental
regulations, and infrastructure integration.

Infrastructure Development & Integration

Like any transportation modality, infrastructure and connectivity with existing transportation
hubs are essential for AAM success. In this document, the audience will explore existing
vertiport guidance, the anticipated need for additional electrical grid capacity, broadband
infrastructure, and other data-reliant technological solutions to be aligned with AAM growth
for a scalable integration approach.

Regulatory & Environmental Considerations

Compliance with FAA standards, California Environmental Quality Act (CEQA), and National
Environmental Policy Act (NEPA) are required compliance considerations and should be
integrated into planning efforts early. This document will help provide a basic understanding
of navigating the plethora of compliance considerations required for planning and
implementation efforts.

Case Studies
This document leverages case studies to assist planners, jurisdictions, and audience
members in conveying potential planning outcomes based on various inputs. It also provides

AAM Regulatory Framework 7



an approach for on-vertiport permitting and a high-level roadmap and considerations for
future AAM projects.

AAM Outreach Toolkit

Paramount to the success of all transportation integration efforts is engagement. In
Appendix D of this document, planners and audience members will find information on
industry assumptions, stakeholder roles and outreach recommendations, key messaging,
template outreach materials, and other relevant resources.

Executive Takeaways
¢ AAM presents significant opportunities for enhancing mobility and accessibility
around the San Diego region in the long term.

¢ Multi-stakeholder collaboration is key to regulatory and policy streamlining and
successful implementation.

¢ Infrastructure investment, safety considerations, and public participation are pivotal
for long-term, scalable integration viability.

e The region must proactively plan for scalable AAM integration to ensure seamless
multimodal connectivity for all next-generation systems.

This strategy positions San Diego as a leader in AAM readiness, ensuring that regulatory,
operational, and infrastructure recommendations provide a foundation for future adoption
efforts throughout the region.
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1| AAM Resources

Advanced Air Mobility (AAM) is a broad term encompassing the emerging aviation
ecosystem that envisions advanced, highly automated aircraft technology to transport
people and goods more efficiently and sustainably.

It uses new and innovative technologies to provide efficient, sustainable, and accessible air
transportation solutions for urban, suburban, and rural mobility. Using predominantly
electrically powered aircraft capable of autonomous flight, AAM can contribute to sustainable
transport objectives and net-zero targets.

AAM can provide benefits to society that include:
e Disaster response
¢ New solutions for medical transport of passengers and supplies
e Easier access for travelers between rural, suburban, and urban communities
¢ Reduced commute times
¢ Rapid package delivery

Industry and regulatory agencies are working with regulators across the globe to develop
and support potential standards and policies to build scalable AAM systems in anticipation of
AAM aircraft entry into service.

1.1 Fundamentals of AAM

This section provides a synopsis of the fundamental components of AAM and is intended to
serve as a brief, high-level reference guide. For detailed information, a full report assessing
the current AAM industry is provided in Appendix E — AAM Industry & Market Assessment
Report.

Elements of AAM

The primary elements of AAM include aircraft, airspace, and supporting infrastructure. The
AAM ecosystem is a framework of rapidly evolving regulatory, technical, and operational
solutions within these three domains.

Table T Elements of the AAM Ecosystem

Element of AAM Aircraft Airspace Supporting Infrastructure

. Ground-based

Certification

Maintenance

Digital Solutions

Routing/Mapping

Airframe e  Policy services
Engines Airspace Regulation e  Vertiports
Safety Systems Airspace Design . Airports
Regu}atory, Communication Airspace e  Buildings
Technical, and S Management
. ystems
Operational . Power
Considerations Navigation Control Systems N
Svet e Resilience
ystems Technology/Software

Communications
Facility development

Security
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Aircraft

AAM aircraft are most commonly conceptualized as electric vertical takeoff and landing
(eVTOL) aircraft, but include:

e Unmanned Aerial Systems (UAS) or drones

e Vertical Takeoff and Landing (VTOL): aircraft that can take off and land vertically
without the need for a runway

e Short Takeoff and Landing (STOL): fixed-wing aircraft that can take off and land on
short distances

e Conventional Takeoff and Landing (CTOL): fixed-wing aircraft that require a runway to
take off and land, such as typical commmercial aircraft

AAM aircraft can be powered with electric, hybrid, or hydrogen energy sources and are
progressively designed to be autonomous or remotely piloted.

Airspace

Small drones and UAS operate in low-level airspace up to 400 feet above ground. Aircraft
generally considered as part of AAM, such as Passenger Air Vehicles (PAVs), will operate in
the UAM Corridor, the space between low-level airspace and commercial airliners. Airspace in
the United States is split into six classes - five of which are above 1200 feet above ground and
are controlled and regulated by the Federal Aviation Administration.

Commercial
Airspace

6500ft %‘_/_ij = _'{I; - .

UAM Corridor

v | T :
Vo "o I "—ﬁ hor?

—

600t
100ft Buffer zone

400ft

Low-Level
Airspace

Not to scale

Figure 1AAM Airspace

Ground Infrastructure and Facilities
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Existing airports and heliports are anticipated to be used in the early phases of AAM.
However, new fixed ground infrastructure solutions will need to be developed and integrated
with existing transportation networks to support vertical takeoff, landing, and operations of
AAM aircraft, currently referred to as “vertiports.”

The exact type of infrastructure and facilities required at any vertiport will largely be
governed by its location, size, and the type of operation it provides. This includes
consideration of fuel sources, capacity for touchdown and lift-off, parking, maintenance, and
ground support equipment. Additional facilities may also be required, depending on AAM
use-specific needs, such as uninterruptible back-up power supply infrastructure for
emergency services operations or passenger processing facilities for people movement
operations.

AAM Actors

Policymakers and regulating agencies will form the basis of AAM operations. Infrastructure
providers and operators will emerge as policies and regulations develop and the industry
matures. The actors relevant to the AAM space in the SANDAG region are described in the
table below.

Table 2 AAM Actors

Actors Examples

e International Civil Aviation Organization (ICAO) — a United
Nations agency that acts as the global forum for
international civil aviation. ICAO develops policies and
standards to help countries develop aviation in a
consistent manner.

¢ National Aeronautics and Space Administration (NASA) —
a United States federal agency operating independently
and responsible for the civil space program. NASA's AAM
research aims to provide the technical solutions required
to enable AAM and is helping to inform emerging

Policy, Guidance, and standards and regulations.
Standards Makers _ ]
e United States Department of Transportation (USDOT) — a

United States federal agency that established an AAM
Interagency Working group, consisting of 19 federal
departments, to facilitate the coordination of safety,
operations, infrastructure, and security to develop the
AAM ecosystem.

e State and Local Governments — Several state and local
governments have developed or are in the process of
developing frameworks, roadmaps, strategies, feasibility
studies, and/or committees for AAM.

e Federal Aviation Administration (FAA) — the aviation

operating mode under USDOT responsible for the safety
Regulators of civiland commercial aviation in the National Airspace
System (NAS) in the U.S. The FAA also certifies
manufacturers and operators.

AAM Regulatory Framework 1



Actors

Examples

European Union Aviation Safety Agency (EASA) —the
equivalent agency to the FAA in regulatory and safety
oversight for Europe, which can be monitored for best
practices.

Original Equipment
Manufacturer (OEMs)

OEMs produce aircraft and, in some cases, operate them.

Secondary system suppliers are related to airspace,
aircraft, and ground infrastructure, such as vertiport
management systems that integrate aeronautical data,
flight scheduling, air traffic coordination, and real-time air
monitoring data.

Commercial and
Operational Models of
Vertiports

Companies that plan and design vertiports

Companies that construct and/or operate vertiports

Infrastructure Providers

Airport and airfield operators

Building owners/operators where vertiport facilities may
be located

Power and charging providers
Data and communications providers

Weather monitoring and reporting mechanisms

Aircraft Operators

Emergency services
Health services
Cargo/freight/logistics
Standalone AAM operators
National postal services
Airlines

Passenger-carrying service providers (E.g., Uber, Lyft)

AAM Use Cases

The specific scenarios or examples that illustrate the use of AAM to address various transport
needs can be defined as use cases. Some of these use cases are already in the early stages of
operation with delivery of freight and cargo by drones. As the strategy for the region
develops, use cases relevant in the regional context will evolve.

Table 3 AAM Use Cases

AAM Regulatory Framework
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Core Use Cases Other Use Cases

O Emergency and Public
Services - this includes
medical emergency

O — €Vvacuations, rapid air
Q:_ transfer of critical care
patients, disaster response

and relief, pharmaceutical and medical
deliveries, and mobile field hospitals

Maintenance, Inspection,
Surveying - this includes
surveying of infrastructure,
such as power lines, wind
turbines, pipelines, bridges,
railroads, or aircraft

Freight & Cargo - this

ss includes autonomous delivery
.4 of time-sensitive or high-value
People Movement - this may

cargo or goods such as
o [Q‘ include intra-city and inter-
@ ||| \ city connections or rural

Research - this includes
assessments of air quality,
biodiversity, and habitat using
remote sensing and mapping

L& B

Testing and Simulation - this
includes assessing new
technologies, evaluating aircraft
system performance, and
training personnel.

groceries
transit

o™
W/

1.2 SANDAG AAM Collaborative

Purpose

AAM brings expansive opportunity, and like all new technological innovations that have the
potential to significantly change our transportation landscape and transform our way of
living, we must ensure our region is prepared for integration activities. Continued investment
from the AAM industry and lessons learned from previous innovative transportation
technologies, like micromobility and other autonomous vehicle integration, render the need
for public agencies to (1) better understand the potential impacts to communities and (2)
develop strategies to effectively prepare our regional efforts for seamless implementation.

Today, an integrated approach for planning and deploying AAM services does not exist. To
better prepare the San Diego region for the anticipated widespread deployment of AAM,
Caltrans awarded SANDAG and the San Diego County Regional Airport Authority (SDCRAA) a
Sustainable Transportation Planning Grant. Stakeholder participation and insight were
critical in shaping the deliverables of this regional strategy, ensuring that outcomes from this
project place the community and public interests at the forefront. SANDAG's AAM
Collaborative (Collaborative) provided critical, transparent feedback and direction on our
regional strategy. This Collaborative served as a vehicle for quality assurance and the
development of a comprehensive vision and uniform alignment for how AAM planning
should be undertaken within the San Diego region.

Membership

Collaborative members hold a myriad of diverging perspectives, which include expertise
from state, local, and regional public agencies. Niche industry leaders from airports, original
equipment manufacturers, service providers, weather and climate professionals, academia,
and beyond were also included. As members, participants were asked to attend meetings on
a quarterly basis, providing technical expertise and feedback throughout the development of
the project deliverables.

AAM Regulatory Framework 13



1.3 Collaborative Sessions & Stakeholder Engagement
Project Development Team

SANDAG utilizes a Project Development Team (PDT) as a best practice, ensuring that the
agency's projects are well-informed and providing projects with quality assurance to achieve
the greatest project outcomes within our region. The PDT met on a monthly cadence to
discuss program progress, risks, and strategic direction. This practice was essential for the
development of unified regional messaging, delineating regional roles and responsibilities,
and ultimately forming a foundation for the San Diego region to more seamlessly integrate
AAM into our transportation landscape.

The SANDAG AAM Project Development Team was comprised of the following regional
stakeholders:

e Caltrans - District-11 - Project Sponsor

o Caltrans — District-11 serves both San Diego and Imperial Counties and oversees an
extensive portfolio of regional and state priority projects while ensuring our region
has the resourcing and support necessary to navigate the complexity of planning
across our bi-national border region.

¢ San Diego County Regional Airport Authority — Project Partner

o The San Diego County Regional Airport Authority is a regionally independent
agency charged with managing the day-to-day operations of San Diego
International Airport (SAN) and is the responsible entity for the region's Airport
Land Use Compatibility Plan (ALUCP).

e City of San Diego - Airport Division - Project Partner

o The City of San Diego Airport Division is responsible for two general aviation
airports within the region, both of which offer critical regional services, such as law
enforcement, fire, and ambulatory services. The Airport Division is within the City's
Economic Development Department.

Collaborative Session 1 - Kickoff & Project Introduction
Session Focus and Outcomes

In October 2023, the SANDAG AAM Collaborative was initiated with over 50 invitees. Our
team established the following expectations and anticipated participation, informing the
following:

e Establish a clear and uniform vision for integrating AAM into the San Diego region,
e Address major gaps, concerns, and anticipated needs,
o Define individual roles and responsibilities for all pertinent stakeholders,

e Identify non-negotiables as they relate to permitting requirements and transportation
integration,

e Consider and inform on environmental requirements, including, but not limited to,
the California Environmental Quality Act (CEQA) and the National Environmental
Policy Act (NEPA),

e Focus on designing efficient vertiport facilities and operational capabilities.
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This session established our regional AAM vision to develop a comprehensive, equitable,

sustainable, and resilient multi-modal transportation network with robust air transport that

enables the safe, expeditious movement of goods, services, and people. Additionally, this
session provided stakeholders with the SANDAG AAM Collaborative Guiding Principles,
intended to provide a lens via which San Diego’s regional values remained a core
consideration as conversations evolved from diverse and varied perspectives.

Stakeholder Participation

Regional and Southern California Participants

City of San Diego

Long Beach Economic Development
Partnership

San Diego County Regional Airport Authority

LA2028

Caltrans - District-11

Los Angeles World Airports

City of Los Angeles — Department of Planning CAL FIRE
Industry Experts & Academia
Community Air Mobility Wisk

AAM |nstitute

Eve Air Mobility

Skyports ANRA
Tidal Skyway
Palomar College TESIAC

Joby Aviation

BETA Technologies

Harper4D

UPS Flight Forward

Federal Aviation Administration

Collaborative Session 2 - Kickoff & Project Introduction

Session Focus and Outcomes

Hosted virtually in January 2024, the SANDAG AAM Collaborative invited over 80 participants
to an interactive workshop-style collaborative session providing the following:

e Advanced Air Mobility 101

o Introducing AAM allowed our team to work alongside regional stakeholders
without a breadth of industry knowledge to provide an overview of the technology
and establish familiarity with the subject matter.

e SANDAG AAM Charter Exercise

AAM Regulatory Framework
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o Recognizing the plethora of backgrounds providing input and feedback into this
strategy, the SANDAG AAM team worked with the Collaborative participants to
finalize, approve, and adopt a project charter to level-set expectations and provide
parameters for participants about what the Collaborative's role is, and how these
inputs would be utilized in the development of our integration plans.

e Workstreams Strengths, Weaknesses, Opportunities, and Challenges

o Finally, this collaborative session culminated in an initial Strengths, Weaknesses,
Opportunities, and Challenges exercise. Broken out by Guiding Principles Work
Streams, the SANDAG AAM team facilitated four (4) conversations meant to
stimulate dialogue around the unique qualities the San Diego region faces and
establish a transparent rapport with our partners and stakeholder participants.

Stakeholder Participation

Regional and Southern California Participants

City of San Diego

San Diego County Regional Airport Authority

Caltrans - District-11

Industry Experts & Academia

Community Air Mobility Wisk
AAM Institute Eve Air Mobility
Skyports ANRA
Tidal Skyway
Palomar College TESIAC
Qualcomm Archer

Collaborative Session 3 - In-Person Strengths, Weaknesses, Opportunities, and
Challenges Exercise and Analysis

Session Focus and Outcomes

April 2024 provided a unique opportunity for the SANDAG AAM Collaborative on the heels of
an industry conference hosted in Downtown San Diego. 35 participants joined the SANDAG
AAM team for an in-person Collaborative session hosted at the SDCRAA administration
building. This session began with a thought-provoking and well-engaged fireside chat,
flowing naturally into the primary exercise of the day, the robust Strengths, Weaknesses,
Opportunities, and Challenges (5.W.O.C.) exercise.
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Leveraging the preliminary results from the former Collaborative session, the SANDAG AAM
team designed a S.W.O.C. exercise that would test the initial assumptions developed during
our earlier sessions, particularly as industry participants were provided with the opportunity
to personally engage with the regional transportation systems. These discussions produced

incredible insights, from climate-versus-weather deep-dives to the establishment of a public-

engagement strategy. The session concluded with a multi-page qualitative analysis report,
shared with participants. The report summarized key findings and offered further guidance
for the SANDAG AAM team

Stakeholder Participation

Regional and Southern California Participants

City of San Diego

San Diego County Regional Airport Authority

Caltrans — District-11

Caltrans — Headquarters — Aeronautics Division

Industry Experts & Academia

Community Air Mobility Eve Air Mobility
AAM Institute ANRA
Skyports Alcifo
UPS Flight Forward TESIAC
Fullerton College Rhoman Aero
Qualcomm Crown Consulting
21IQLabs Federal Aviation Administration
Harper4D Flight Crowd
TruWeather Solutions Nuair

North Central Texas Council of Governments

Collaborative Session 4 - Project Development and the “Case Study” Concept
Session Focus and Outcomes

Building upon Collaborative 3, the SANDAG AAM team hosted the 4" virtual session in July
2024, during which the SANDAG AAM Team presented to the participants on project status,
solicited feedback on the initial concept, and “Case Study” approach.

AAM Regulatory Framework
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The SANDAG AAM team provided pre-read materials to participants to streamline discussion,
including a draft annotated outline of the final deliverable and a “Case Study” concept that
explores navigating infrastructure deployment, specifically around policy and regulatory
hurdles that will be required to be addressed for efficient, streamlined integration. The
SANDAG AAM team introduced draft concepts and received real-time feedback that would
ultimately shape and reinforce the final deliverable.

Stakeholder Participation

Regional and Southern California Participants

City of San Diego

San Diego County Regional Airport Authority

Caltrans - District-11

Industry Experts & Academia

Community Air Mobility Eve Air Mobility
AAM Institute ANRA
Skyports North Central Texas Council of Governments
UPS Flight Forward TESIAC
Nuair Tidal
TruWeather Solutions Harper4D

Collaborative Session 5 - Final Implementation Strategy Report Overview
Session Focus and Outcomes

The 5th and final Collaborative session was held virtually in January 2025, during which the
SANDAG AAM Team provided a summary of previous work completed and a deep dive into
the final draft deliverable. The session provided an overview of the updated work completed
and solicited real-time inputs valuable to finalizing the draft deliverable. The Collaborative
participants' final call-to-action requested a thorough review of the draft deliverable and to
provide feedback meant to improve the final product.

Stakeholder Participation

Regional and Southern California Participants

City of San Diego

San Diego County Regional Airport Authority

Caltrans - District-11
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Industry Experts & Academia

Alcifo

Eve Air Mobility

AAM Institute

ASPIRE NSF ERC

TruWeather Solutions

North Central Texas Council of Governments

Woolpert

APG

usu

Wisk Aero

Harper4D Solutions

Flyabout Strategies

Advanced Air Mobility Association

AUVSI CA Chapter

Ricondo & Assoc.

2liglabs

1.4 AAM Guiding Principles for SANDAG
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The San Diego region is primarily interested in achieving regional readiness for Advanced Air
Mobility (AAM) as opposed to the early adoption of the technology. This involves a multi-
modal approach to transportation and cross-jurisdictional collaboration for infrastructure
investments. The focus is on achieving a connected, equitable, and safe AAM ecosystem,
leveraging the collective insight and intelligence of various stakeholders.
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Early-Stage Planning Focus Areas for AAM in San Diego Region

These emerging guiding principles will support the development of a comprehensive and
scalable framework for the integration of AAM in the region.

Equity, Public Benefit,and Engagement

Emergency Services Enhancement: Utilize AAM for faster and more efficient
emergency response, including medical evacuations and wildfire control.

Public Awareness and Acceptance - Conduct public outreach programs with
transparency to educate communities about the benefits and challenges of AAM.

Stakeholder Collaboration - AAM is developed with a community-first approach,
with early identification and tools to engage in ongoing dialogue with stakeholders.

Inclusive and Equitable Mobility - Develop strategies to make AAM services
accessible and affordable for various communities, including low-income and
underserved populations, thereby fulfilling social equity objectives in transportation.

Operational Efficiency

Seamless Multi-modal Connectivity - AAM services are well-integrated with existing
transportation modes, offering hassle-free transitions between AAM and ground-
based services such as micro-mobility, public transit, and ride sharing.

Optimal Airspace Management - Collaborate with relevant regional authorities and
stakeholders to develop a dedicated and optimized airspace management strategy
and tools that minimize conflicts with other air traffic and optimize network
efficiencies.

Safety and Security

Comprehensive Safety and Security Framework - Consider a multi-faceted
approach to safety and security that encompasses safe vehicle design and operation,
robust physical and digital infrastructure, secure operational protocols, and a strong
focus on personal safety for passengers and operators.

Crawl-Walk-Run - Adopt a "Crawl-Walk-Run" methodology in alignment with FAA
guidelines to facilitate Entry into Service (EIS) operations using existing services and
infrastructure as a foundation, while concurrently developing a strategic pathway for
the integration of advanced AAM technologies, capabilities, and interoperability
within the region, thereby supporting increasing scale and automation.

Environmental Sustainability and Economic Viability

Low Emissions - Promote energy-efficient technologies and practices in line with
environmental policies.

Noise Abatement - Understand potential noise impacts at the source and
recommend noise reduction technologies and initial operational procedures to
minimize community impact.

Financial Sustainability — Consider a sustainable business model that attracts
investments and maintains operational viability over the long term.
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¢ Workforce Development - Utilize the integration of AAM to foster local employment
opportunities in various domains, including operations, maintenance, and
administrative roles.

Infrastructure, Demand Capacity, and Technology Scalability

e Vertiport Infrastructure: Update local government land development codes via a
model vertiport permitting process to enable efficient AAM operations.

¢ Grid and Fuel Sustainability: Address the stress on the electrical grid, plan for
appropriate infrastructure improvements, and supporting policies.

¢ Demand Capacity Building (DCB): The implementation strategy should provide a

foundation that can support DCB from market entry to scalable operations and
usage.

¢ Flexible and Scalable Technology Development: Plan to build architecture for
AAM services that is flexible and scalable.
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2 | Policy Framework & Strategy

This document serves as a roadmap for the AAM planning process, designed to support
decision-makers and planners across SANDAG member commmunities in preparing for and
implementing AAM facilities and operations. It aims to inform stakeholders and community
members about AAM concepts and the planning processes applicable to local municipalities.

While this framework does not address every process, regulation, or consideration that may
be encountered, and some elements may be updated as new guidance or industry
developments emerge, it remains a valuable resource for developers, operators,
municipalities, and residents. This framework provides an overview of the nature of AAM
operations and facilities, along with the regulations relevant to their planning, development,
and implementation.

This section identifies critical components and key considerations in the context of an AAM
Regulatory Framework, or process framework, and organizes them into the following
subsections:

2.1: AAM Operations

2.2: AAM Safety

2.3: Intergovernmental Coordination
2.4: Environmental

2.5: AAM Integration

2.6: Infrastructure Connectivity

2.7: Case Study

Each section discusses key topics relevant to AAM program planning, facility design, and
operations implementation phases. Each topic concludes with relevant guidance,
regulations, and educational reference materials. The references provided are not wholly
inclusive of all possible considerations or resources but do provide a starting point for
understanding AAM within a relevant context. Many references also include resources and
contextual links to applicable laws, standards, and background information.

The Section 2.7 case study example integrates content from prior sections to provide a
roadmap of the steps required to permit a vertiport on an airport property, specifically Brown
Field Municipal Airport (SDM) in San Diego, California. The case study assumes existing
permitting procedures and regulatory requirements for heliports and airports would also
apply to vertiports.
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2.1 AAM Operations

Understanding the specifics of the intended operations is an important component in
developing a successful vertiport. The guiding questions below regarding AAM operations
should be considered during the planning, design, and implementation phases of
development.

Who will be the market for this service, and is there exclusivity?
Are the AAM operations intended to be publicly or privately operated?

Will eVTOL vehicles remain in a fixed network with other exclusive vertiports, or
will itinerant or transient operations be permitted?

Would a vertiport be able to accommodate other operations or be limited to one
vehicle type?

Does the vertiport plan to operate autonomous flights in the future?
What is the general range of AAM operations?
Would there be restrictions on when operations are permitted to occur?

Do the AAM facilities connect to other facilities, such as airports or other
transportation hubs?

What types of eVTOL vehicles have the capabilities to provide these services?
AAM Markets

Establishing a specific AAM market defines the type of AAM users and the origins and
destinations (O&D), or the origin point from which the vertiport’'s services will be offered and
the destinations the aircraft will fly to. However, the process of defining the AAM market is
just as valuable. The AAM market should be defined through a process that includes market
cost-benefit analyses (CBAs), forecasts, market viability studies, and profitability studies. This
process helps AAM stakeholders understand the demand for AAM services and the
anticipated market growth that would be necessary to generate the revenues needed to see
a return on investment (ROI) and to fund the continued operations and maintenance of the
vertiport facility.

In the planning phase, ideas on what markets are viable begin to take shape. During this
phase, potential O&D locations can be proposed based on defined interest and anticipated
demand. Discussions with business entities such as the local airport, airlines, fixed-base
operators (FBO), and other tenants can provide valuable insight into interest in connectivity
and other public-private partnerships (P3).

In the design phase, an AAM service area can be established based on travel times and muilti-
modal connectivity. Then, statistical analyses based on historical and projected
socioeconomics can confirm the financial feasibility of the region supporting the market.
Other investigations, such as market studies with forecasted demand, growth, and types of
AAM operations, should be completed for the proposed vertiport's intended market or
service region, as well as CBAs to determine the profitability and possible ROI for the market
in question.

In the implementation phase, a defined AAM market will be shaped based on interest from
other businesses, specific analyses, and forecasts. Each of these valuable inputs will act as a
resource for establishing a well-defined AAM market.
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AAM Markets Guidance

Airport Master Plan Forecasts: Provide insight on airport service areas and the
future growth of commmercial passenger growth and other aircraft operations,
where applicable.

FAA Terminal Area Forecasts (TAF) The FAA documents historical and
forecasted enplanements, airport operations, Terminal Radar Approach
Control (TRACON) operations, and based aircraft and forecasts future data for
FAA towered airports, FAA contract tower airports, TRACON facilities, and non-
FAA airports.!

FAA Airport Benefit-Cost Analysis Guidance: Clear and thorough guidance to
airport sponsors on how to conduct project-level CBA for capacity-related
airport projects.?

Socioeconomic Data: Historical and projected socioeconomic data from the U.S.
Census Bureau or other similar sources.®

Stakeholder Input: Discussions with airlines and other stakeholders on interest in
specific AAM users and operations.

AAM Network and Operation Types

Setting up the AAM network as a point-to-point or a hub-and-spoke system plays a major
role in the diversity of the operations.

The level of operational exclusivity is determined in the planning phase. When multiple uses
are permitted, the destinations of passengers, cargo, and services will also likely expand,
causing greater diversity for businesses, a community, and the overall region.

The distance from the vertiport to areas of interest to the AAM user, such as hospitals,
entertainment hubs, and other transportation facilities, should be assessed in the design
phase. Then, depending on the destination and uses, the anticipated hours of operation
should begin to take shape.

A network plan of service is established in the implementation phase. This network plan
ultimately determines who can use the facilities, when they can use them, and what
limitations exist. Depending on how exclusive the network plan is, the limitations may
restrict the operations to certain vehicle types, transient, itinerant, or local users, and very
specific hours of service.

AAM Network Guidance

Passenger and cargo airline schedules

FAA TAF The FAA documents historical and forecasted enplanements, airport
operations, Terminal Radar Approach Control (TRACON) operations, and based

TFAA TAF Data Query. https://taf.faa.gov/

2

https://www.faa.gov/sites/faa.gov/files/regulations_policies/policy_guidance/benefit_cost/FA
A_Airport_Benefits_Guidance.pdf

3 United States Census Bureau Data Query. https://data.census.gov/
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aircraft and forecasts future data for FAA towered airports, FAA contract tower
airports, TRACON facilities, and non-FAA airports.*

Helicopter Emergency Medical Service (HEMS) data: Any local publicly available
data on the utilization of HEMS, locations of deployment, destination locations,
and more.

Section 2.5: AAM Integration: See Section 2.5 for more considerations for
integrating an AAM network and operations into existing airport and
transportation plans.

Operational Certification

Applications for operational certification directly relates to the use of the AAM services for
passengers and cargo. As a result, many AAM operations would fall under Part 121 or Part 135
certifications.

1. Aninitial step in the certification process for air taxi and commercial
passenger services identifies whether the AAM operation is commmon or
noncommon carriage. The FAA defines common carriage as an applicant
that makes services available to the public by “holding itself out” through
advertisements or other means to transport people and property for
compensation or hire. A noncommon carriage applicant conducts
operations for compensation or hire without holding out to the public.

2. Either an air carrier or an operating certificate is issued. Air carrier
certificates are issued for services that are interstate, foreign, or overseas
transportation or to carry mail. Operating certificates are for intrastate
transportation.

3. Next, operating rules and kinds of operations are determined. For air
carriers and commercial operators, services will be provided under Part 121,
135, or both.

In the planning phase, an understanding of the AAM network and uses establishes what type
of operational certification is necessary for an operator to pursue.

In the design phase, the Part 121 or Part 135 certification process should be completed. This
includes but is not limited to the preapplication steps, formal application steps, design
assessments, and performance assessments.

In the implementation phase or the administrative functions part of the process, the FAA will
issue the certificate of operations specifications and complete the certification process.

Operations Resources:

FAA Adyvisory Circular (AC) 120-49A, Parts 121 and 135 Certification: Provides
the requirements and process for applying and obtaining an FAA Part 121 or
Part 135 certification for operations. ®

4 FAA TAF Data Query. https://taf.faa.gov/

5 FAA Advisory Circular 120-49A, Parts 121 and 135 Certification.
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_120-49A.pdf
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2.2 AAM Safety

The second component in the development of a successful vertiport is understanding the
concerns related to AAM safety. The guiding AAM safety questions below are to be
considered during the planning, design, and implementation phases of development.

What emergency management plans are in place currently?

How would the community or airport’'s emergency response system be used by
the vertiport?

How is safety addressed for each AAM user type?
How are eVTOL vehicle safety concerns addressed?
How is inclement weather handled?

How are cybersecurity safety concerns addressed?

How are electrical safety concerns addressed?
Public Safety

Public safety is a critical component of successful AAM operations. To ensure that public
safety is upheld, safeguards must be put in place to protect the passengers, AAM support
staff, and the public in the general vicinity of the vertiport. Public safety risks and mitigation
can be addressed in a safety management system (SMS), which may be developed
voluntarily or created per regulatory requirements. AAM stakeholders should stay informed
on evolving SMS regulations and their applicability to AAM.

In the planning phase, public safety risks are identified in relation to AAM operations. This
may include the security of the passenger processing facilities, ticketing, baggage areas, auto
parking areas, and the vertipad. Transportation Security Administration (TSA) requirements
for the terminal and airport operation area (AOA) provide a starting point for vertiports to
follow. In the planning stages, stakeholders should review safety Standards and
Recommended Practices (SARPS) and incorporate the methodology into the planning,
design, implementation, and operation of AAM.

In the design phase, facilities should be strategically configured to ensure public safety while
meeting FAA and TSA standards.

In the implementation phase, the necessary facilities are constructed with the required
equipment, staff, policies, and procedures put in place. Vertiport and AAM operators should
develop and adopt an SMS to proactively manage risks and formalize systems safety
practices.®

Public Safety for AAM Operations Guidance

FAA Engineering Brief (EB) #105, Vertiport Design, Chapter 6.2: Provides
interim guidance regarding security screening and access control measures.

Program for Applied Research in Airport Security (PARAS) Security
Considerations for AAM Operations at Airports: Authored by industry
professionals and key stakeholders, this document discusses security

6 SMSs are currently required for Part 139 airport operators, Part 121 air carriers, Part 91.147 air tour
operators, and certain Part 21 type certificate and production certificate holders. SMS requirements
may be extended to AAM in the future.

AAM Regulatory Framework 26



regulations and considerations for AAM implementation on airport property,
although official standards or regulations have yet to be published.”

FAA AC 150/5390-2D Heliport Design: Standards and regulations for heliport
design. Not specific for VTOL aircraft, but referenced as interim guidance for
many design elements. Chapter 7: Heliport Site Safety Elements includes
standards for marking obstructions, security, and safety on-site.®

14 Code of Federal Regulations (CFR) Part 5, Safety Management Systems:
Federal regulatory requirements for SMS, applicable to certain operators,
OEMs, and landing facilities.®

FAA Safety Management Systems: This webpage provides information about
SMSs, training materials, and reference materials. The Policy and
Requirements page in the Reference Library includes a comprehensive list and
links to the regulatory framework.™®

ICAO Annex 19, Safety Management: International provisions for safety
management of aviation, including SARPS."

Electrical, Thermal, and Chemical Safety

With the electrical demand of eVTOL vehicles, significant safety efforts are required to
manage electrical and thermal energy, as well as any chemical materials that are used in the
batteries or other equipment and operations.

In the planning phase, specific policies or procedures to promote safety are identified. For
electrical energy, this may include management and security of high voltage areas; the
storage; use of batteries; electrical charging processes and equipment; electromagnetic
interference; and security of electrical utilities and facilities. For thermal energy, this may
include cooling systems, fire codes, and other safeguards that reduce thermal energy,
adding protection from electrical fires. For chemical materials, this may include the disposal
of batteries and the handling of any other hazardous materials.

In the design phase, analyses efforts are made to determine if the required policies and
procedures dedicated to safety can be obtained. To determine this, additional studies may be
necessary to calculate whether the infrastructure and facility can supply the resources for the
anticipated demand.

7 Program for Applied Research in Airport Security (PARAS) Security Considerations for AAM Operations
at Airports. (2023).
https://www.sskies.org/images/uploads/subpage/PARAS_0041.AAMOperations_.FinalReport_.pdf

8 FAA AC 150/5390-2D Heliport Design. (2023).
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_150_5390_2D_Heliports.pdf

914 CFR Part 5, Safety Management Systems. https://www.ecfr.gov/current/title-14/chapter-
I/subchapter-A/part-5

© FAA Safety Management Systems. https://www.faa.gov/about/initiatives/sms

Policy and Requirements:
https://www.faa.gov/about/initiatives/sms/reference_library/policy_and_requirements

TICAO Annex 19, Safety Management.
https://elibrary.icao.int/reader/250466/&returnUrl%3DaHROcHM6LY91bGlicmFyeS5pY2FvLmludC9leH
Bsb3JIO3NIYXJjaFRIeHQ9YW5uZXgIMjAXOSUyMCVFMiU4MCU5NCUyMHNhZmV0eSUyMGlhbmFnZ
WI1lbnQ7cGhyYXNITWFOY2g9MCOwWcm9kdWNOLWRIAGFpbHMVMjUwNDY2?productType=ebook
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In the implementation phase, any policy or procedure that is at risk of not being upheld due
to the increasing equipment, batteries, electrical loads, or frequency of usage should be
modified so that it is consistent with industry safety standards and requirements for
electrical and thermal energy and chemical materials.

Electrical, Thermal, and Chemical Safety Guidance

Overview of Potential Hazards in Electric Aircraft Charging Infrastructure:
Identifies potential hazards associated with the deployment of electric aircraft
and associated charging infrastructure.

2021 International Fire Code: Contains regulations to safeguard life and property
from fires and explosion hazards. Topics include general precautions,
emergency planning and preparedness, fire department access and water
supplies, automatic sprinkler systems, fire alarm systems, special hazards, and
the storage and use of hazardous materials.

National Fire Protection Association (NFPA) 400 Hazardous Materials Code:
Minimum NFPA standards for the storage and handling of hazardous
materials such as lithium batteries.”

29 CFR Section 1910.176, Handling Materials — General: Provides the minimum
requirements for the storage and handling of hazardous materials such as
lithium batteries.™

Pipeline and Hazardous Materials Safety Administration (PHMSA) Lithium
Battery Guide for Shippers A Compliance Tool for All Modes Of
Transportation: Demonstrates scenario-based situations that outline the
requirements for those who may be packaging and shipping lithium-ion
batteries for all modes of transportation.'

Lithium Battery Recycling Regulatory Status and Frequently Asked
Questions: Clarifies how hazardous waste and universal waste regulations
pertain to recycling lithium-ion batteries and answers frequently asked
questions. Directs readers to associated regulations and resources.”

Forecast of AAM activity: Provides input on the electrical load that will be
necessary for charging, as well as the number of vehicles and batteries to
accommodate them.

2 NFPA 400 Hazardous Materials Code. https://www.nfpa.org/codes-and-standards/all-codes-and-
standards/list-of-codes-and-standards/detail?code=400

329 CFR Section 1910.176, Handling Materials — General. https://www.osha.gov/laws-
regs/regulations/standardnumber/1910/1910.176

™ Lithium Battery Guide for Shippers A Compliance Tool For All Modes Of Transportation. (2023).
PHMSA. US Department of Transportation.
https://www.phmsa.dot.gov/sites/phmsa.dot.gov/files/2023-07/Lithium%20Battery%20Guide.pdf

> Environmental Protection Agency (EPA). Lithium Battery Recycling Regulatory Status and Frequently
Asked Questions. (2023). https://rcrapublic.epa.gov/files/14957.pdf
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Cybersecurity Safety

Essential data for AAM departure and arrival, flight paths, alternate destinations, conflict
management, and more will be exchanged through networks. This data, accessed or
operated by the FAA, AAM operators, pilots, UAS Service Suppliers (USSs), Providers of
Services for UAM (PSUs; also applicable to AAM), Supplemental Data Service Providers
(SDSPs), vertiport operators, and more, is critical for safe and efficient operations and
therefore must be safeguarded against potential cyberattacks.

In the planning phase, collaboration with providers and users of secure networks should
occur to establish protocols in line with existing and upcoming needs and standards. Public
agencies may also have an interest in the exchange of data for the protection of people and
property on the ground and in the air. Agencies that provide public safety services should
begin collaborating with the FAA, USSs, and associated private industry stakeholders to
discuss protocols for secure and timely data requests.’”® In addition, collaboration should also
occur with agencies that operate in sensitive airspace that is prevalent in the San Diego
region, including the U.S. Department of Defense (DoD), U.S. Immigration and Customs
Enforcement (ICE), and U.S. Department of Homeland Security (DHS).

In the design phase, the requirements necessary for AAM facilities are identified. These may
include overall network security such as firewalls, intrusive detection systems (IDS), and other
means of security; secure channels of communication; aircraft systems security; data
encryption and privatized sources of data; monitorization of cybersecurity infrastructure and
processes; and others as applicable.

In the implementation phase, a cybersecurity plan is established, adding in customized
protocols and systems that are specific to the vertiport's protection. The plan must be able to
accommodate the forecast of AAM activity and vehicle types, as well as updated and new
cybersecurity safety protocols that change over time.

Cybersecurity Guidance

Addressing Electric Aviation Infrastructure Cybersecurity Implementation:
Provides input on various cybersecurity components and interconnections. It
reviews the sensitivities and the criticality of operational data, with best
practices for identifying gaps.”

National Cybersecurity Strategy: National strategy that aims to defend critical
infrastructure, disrupt and dismantle threat actors, shape market forces to
drive security and resilience, invest in a resilient future, and forge international
partnerships to pursue shared goals.’®

International Air Transport Association (IATA) Cybersecurity Risk Assessment
Guidance Material: Offers a risk assessment approach and guidelines for
operators to handle cybersecurity.

6 FAA ConOps v.2. 2023. FAA.
https://www.faa.gov/researchdevelopment/trafficmanagement/utm-concept-operations-version-
20-utm-conops-v20. See for details on service providers and air operations.

7 https://www.nrel.gov/docs/fy230sti/82856.pdf

8 National Cybersecurity Strategy https://www.whitehouse.gov/wp-
content/uploads/2023/03/National-Cybersecurity-Strategy-2023.pdf
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IATA Cybersecurity Supply Chain Oversight Guidance Material: Provides
guidance to operators on cybersecurity best practices and aviation-specific
supply chain activities.

International Aviation Trust Framework (in progress): Guidance material
published by the International Civil Aviation Organization (ICAO) contains
policies, requirements, and best practices relevant to stakeholders for newly
emerging technologies, such as AAM. More guidance and requirements
relating to cybersecurity for aviation systems are expected to emerge from the
working group.®

Pilot & Operator Certification

Pilot and AAM operator requirements to obtain licenses to pilot AAM vehicles are currently
being developed by the FAA, ICAO, and European Union Aviation Safety Agency (EASA). In
October 2024, the FAA published final rules for training and certifying pilots for AAM under a
new aircraft classification for powered-lift.

In the planning phase, AAM stakeholders should review further material on the processes
and requirements for AAM pilots and operators as it is released. Proponents should consider
if the vertiport will accommodate training and certification operations. Stakeholders may
consider creating partnerships with organizations that will support the AAM pilot workforce,
including local flight trainin
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