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AIRPORT COOPERATIVE RESEARCH PROGRAM

Airports are vital national resources. They serve a key role in transpor-
tation of people and goods and in regional, national, and international
commerce. They are where the nation’s aviation system connects with
other modes of transportation and where federal responsibility for man-
aging and regulating air traffic operations intersects with the role of state
and local governments that own and operate most airports. Research is
necessary to solve common operating problems, to adapt appropriate new
technologies from other industries, and to introduce innovations into the
airport industry. The Airport Cooperative Research Program (ACRP)
serves as one of the principal means by which the airport industry can
develop innovative near-term solutions to meet demands placed on it.

The need for ACRP was identified in TRB Special Report 272: Airport
Research Needs: Cooperative Solutions in 2003, based on a study spon-
sored by the Federal Aviation Administration (FAA). ACRP carries out
applied research on problems that are shared by airport operating agen-
cies and not being adequately addressed by existing federal research pro-
grams. ACRP is modeled after the successful National Cooperative High-
way Research Program (NCHRP) and Transit Cooperative Research
Program (TCRP). ACRP undertakes research and other technical activi-
ties in various airport subject areas, including design, construction, legal,
maintenance, operations, safety, policy, planning, human resources, and
administration. ACRP provides a forum where airport operators can
cooperatively address common operational problems.

ACRP was authorized in December 2003 as part of the Vision 100—
Century of Aviation Reauthorization Act. The primary participants in the
ACRP are (1) an independent governing board, the ACRP Oversight
Committee (AOC), appointed by the Secretary of the U.S. Department of
Transportation with representation from airport operating agencies, other
stakeholders, and relevant industry organizations such as the Airports
Council International-North America (ACI-NA), the American Associa-
tion of Airport Executives (AAAE), the National Association of State
Aviation Officials (NASAO), Airlines for America (A4A), and the Airport
Consultants Council (ACC) as vital links to the airport community;
(2) TRB as program manager and secretariat for the governing board; and
(3) the FAA as program sponsor. In October 2005, the FAA
executed a contract with the National Academy of Sciences formally
initiating the program.

ACRP benefits from the cooperation and participation of airport
professionals, air carriers, shippers, state and local government officials,
equipment and service suppliers, other airport users, and research organi-
zations. Each of these participants has different interests and responsibili-
ties, and each is an integral part of this cooperative research effort.

Research problem statements for ACRP are solicited periodically but
may be submitted to TRB by anyone at any time. It is the responsibility of
the AOC to formulate the research program by identifying the highest
priority projects and defining funding levels and expected products.

Once selected, each ACRP project is assigned to an expert panel
appointed by TRB. Panels include experienced practitioners and research
specialists; heavy emphasis is placed on including airport professionals,
the intended users of the research products. The panels prepare project
statements (requests for proposals), select contractors, and provide
technical guidance and counsel throughout the life of the project. The
process for developing research problem statements and selecting
research agencies has been used by TRB in managing cooperative
research programs since 1962. As in other TRB activities, ACRP project
panels serve voluntarily without compensation.

Primary emphasis is placed on disseminating ACRP results to the
intended users of the research: airport operating agencies, service pro-
viders, and academic institutions. ACRP produces a series of research
reports for use by airport operators, local agencies, the FAA, and other
interested parties; industry associations may arrange for workshops,
training aids, field visits, webinars, and other activities to ensure that
results are implemented by airport industry practitioners.

ADDRESS AND CONTACT INFORMATION

Transportation Research Board
500 Fifth Street, NW
Washington, D.C. 20001
202-334-3224

http://www.TRB.org

Address Inquiries to:

Christopher J. Hedges
Director, Cooperative Research Programs
202-334-1472
chedges@nas.edu

Marci A. Greenberger
Manager, Airport Cooperative Research Program
202-334-1371
mgreenberger@nas.edu

Cover photo: Courtesy of Morristown Airport, Morristown, New Jeresy.
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The National Academy of Sciences was established in 1863 by an Act of Congress, signed by President Lincoln, as a private, non-
governmental institution to advise the nation on issues related to science and technology. Members are elected by their peers for
outstanding contributions to research. Dr. Marcia McNutt is president.

The National Academy of Engineering was established in 1964 under the charter of the National Academy of Sciences to bring the
practices of engineering to advising the nation. Members are elected by their peers for extraordinary contributions to engineering.
Dr. John L. Anderson is president.

The National Academy of Medicine (formerly the Institute of Medicine) was established in 1970 under the charter of the National
Academy of Sciences to advise the nation on medical and health issues. Members are elected by their peers for distinguished contributions
to medicine and health. Dr. Victor J. Dzau is president.

The three Academies work together as the National Academies of Sciences, Engineering, and Medicine to provide independent,
objective analysis and advice to the nation and conduct other activities to solve complex problems and inform public policy decisions.
The National Academies also encourage education and research, recognize outstanding contributions to knowledge, and increase
public understanding in matters of science, engineering, and medicine.

Learn more about the National Academies of Sciences, Engineering, and Medicine at www.nationalacademies.org.

The Transportation Research Board is one of seven major programs of the National Academies of Sciences, Engineering, and Medicine.
The mission of the Transportation Research Board is to provide leadership in transportation improvements and innovation through
trusted, timely, impartial, and evidence-based information exchange, research, and advice regarding all modes of transportation. The
Board’s varied activities annually engage about 8,000 engineers, scientists, and other transportation researchers and practitioners from
the public and private sectors and academia, all of whom contribute their expertise in the public interest. The program is supported by
state transportation departments, federal agencies including the component administrations of the U.S. Department of Transportation,
and other organizations and individuals interested in the development of transportation.

Learn more about the Transportation Research Board at www.TRB.org.
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LETTER FROM THE AOC CHAIR

The airport industry has settled into a new post-pandemic normal, including
the resumption of in-person meetings and conferences. The ACRP Oversight
Committee was thrilled to once again convene face-to-face and chose 19 new
projects for Fiscal Year 2022.

Having selected more than 500 research, synthesis, legal, and quick-response
projects over the past 16 years, ACRP has available a vast and growing library
of useful research products. These resources guide airport practitioners in
improving the customer experience, increasing efficiencies in day-to-day
activities and responding to once-in-a-lifetime events, such as the COVID-19
pandemic.

Helping industry practitioners find the resources they need when they are searching for guidance has
been an ACRP vision for 2021. With this focus in mind, ACRP set out to improve the ability to search for
products. To facilitate this goal our expert topic panels are asked to identify the appropriate categories
(topic areas) for the products they recommend for publication. Examples of these categories include
Administration, Public Safety, and Security, to name a few. Additionally, we are grouping similarly themed
products together (for example, those dealing with infectious diseases) and are calling these groups
“ACRP Collections.” Check out our new Collections section of the ACRP website (http://www.trb.org/ACRP/
ACRPCollections.aspx): we will be adding new collection themes periodically to address the needs of the
industry.

Airports seek to be good neighbors and to have workforces that represent the diversity of their
communities. ACRP recognizes that the same principle applies to project teams and research approaches.
To build on this effort, we've created ACRP’s Project Teaming Opportunities, a forum to help those
interested in forming research teams to propose on airport-related research projects. The forum can be
used to find potential team members with the needed areas of expertise and perspectives relevant to
airports, while reflecting the diversity of the airport community. The goal is to ensure research results
that are beneficial to all users.

Our success is founded on the collaborative relationship with the Federal Aviation Administration (FAA),
so it was gratifying to extend our agreement with the FAA. We thank the FAA for their continued support
and look forward to what the future holds for ACRP.

— Rhonda K. Hamm-Niebruegge

/\
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Introduction

2021 has been a pivotal year for the airport industry. Last year, in 2020, the global COVID-19 pandemic largely
disrupted air travel as we know it, requiring airports and aviation professionals to adapt to changing public
health conditions and foster a path to operational and financial recovery.

Industry practitioners from around the world have pivoted from adapting to uncertain pandemic
circumstances to accommodating air travel demand surges as passengers return to airports. They have
shared information, best practices, and new technologies to develop procedures to maximize worker and
traveler health and safety, prepare for future public health crises, and work toward industry-wide recovery
and resiliency.

ACRP is proud to have supported airport practitioners by providing critical information and combating
misinformation through its established activities and dissemination channels. Since its establishment in 2005,
ACRP has been conducting essential research and disseminating it to the aviation community. ACRP provides
high-quality, industry-driven research to address day-to-day challenges in the airport industry in the form of
research reports, case studies, events, webinars, and more.

ACRP's 2021 Annual Report of Progress highlights the people, projects, and activities that have helped the
airport industry be more sustainable, resilient, and efficient.

WHAT IS ACRP?

The Airport Cooperative Research Program (ACRP) is an applied research program managed by the
Transportation Research Board, part of the National Academies of Sciences, Engineering, and Medicine,
and sponsored by the Federal Aviation Administration (FAA). Together with public- and private-sector
industry experts, ACRP produces myriad research products that cover a diverse set of topics: safety;
policy and planning; airport design; construction; legal issues; operations and maintenance; human
resources; sustainability; and administration.

Banner image: Looking out of a plane on the runway at DTW.
Image credit: Zachary Trost, National Center for Pavement Preservation (NCPP).



KEY MILESTONES IN ACRP HISTORY

Over the past 16 years, ACRP has grown to meet evolving industry needs and to leverage the latest
technologies. As information-sharing channels have shifted from mainly print materials and in-person
meetings to webinars, social media, and full-scale virtual events, ACRP has embraced these spaces to cultivate
industry-wide practitioner engagement.

ACRP Milestones

2019
First ACRP
2009 2019 Champion
duat
Webinar 2014 200th grir(?r?"l -
program Impacts on 2017 2018 resear(':[h program
launched i IdeaHub repor
2005 Practice launched FirstInsight  published 2021
TRB case studies Event held Implementation
launches introduced support panel
ACRP meets for the

first time

2012 2015 2015
Ambassador Champions First 2020 2020
2007 program 2012 program strategic ACRP 2020 ACRP adopts
First launched lan second strategic
started  social media 2015 P launches  ACRP s
research ) adopted ] plan: Blueprint
report presence Extensive the ACRP  holds its for the Future
publl?shed initiated website Champion first virtual
redesign portal Insight Event
started



Meet the ACRP Staff

Marci A. Greenberger,
ACRP Program Manager

Marci A. Greenberger is the ACRP

Program Manager and has worked

with the Transportation Research
Board (TRB) of the National Academies since 2008.
Prior to becoming ACRP’s Program Manager, she
served as a Senior Program Officer (SPO), managing
projects on operations, maintenance, safety, and
security, as well as legal issues that affect the
industry. Before joining ACRP, she spent more than
18 years in airport operations and management in
senior management positions at airports in Rhode
Island, Indiana, and California. Ms. Greenberger is
an Accredited Airport Executive by the American
Association of Airport Executives (AAAE), holds a
BS in Aviation Management from The Ohio State
University, and earned an MBA from California State
University-Northridge.

Kerry L. Ahearn

Kerry Ahearn was an SPO for
ACRP and NCHRP who managed

synthesis topics. She has 23 years of

experience as an aviation manager

and subject-matter expert, and she is certified by the

FAA as a Commercial, Instrument, and Multi-Engine
pilot. Ms. Ahearn has held senior management
positions in the areas of operations, security, and
noise abatement and served as the manager of
Boulder City Airport in Las Vegas for nine years. She
worked with Innovative Emergency Management
(IEM) to evaluate and improve emergency

Banner image: New virtual ramp control tower for United Airlines at IAH in

Houston, TX. Image credit: HarrisonKornberg Architects.

preparedness at air carrier airports throughout

the country. Ms. Ahearn is an Accredited Airport
Executive and a Certified Airport Executive by AAAE.
She earned her bachelor’s degree from Embry-Riddle
Aeronautical University.

Jordan Christensen

Jordan Christensen joined ACRP

staff as an SPO in July 2021. She

previously worked at the Boise

Airport as the Airport Security
Manager where she was responsible for developing
and managing the airport emergency operations
program, airport security program, credentialing
and training, and co-managing airport operations.
Ms. Christensen also previously served on the Board
of Directors for National Safe Skies Alliance. Ms.
Christensen has a Certified Member designation from
AAAE, graduated with a BA in Aviation Management
from Westminster College, and recently completed
her MBA from Boise State University.

Lawrence D. Goldstein

Lawrence Goldstein was an SPO who
managed research projects across
the Cooperative Research Programs
at TRB. He retired in 2021 after more
than 10 years with the National Academies. Before
joining ACRP, he specialized in transportation system
financial and economic analysis for more than 35
years. Mr. Goldstein received his BA in Physics and
Mathematics from Columbia College, his MA in
Astronomy from Columbia University, and his MURP

from George Washington University.



Matthew J. Griffin

Matthew Griffin joined ACRP as an
SPO in October 2019. He previously
served as the Director of Regulatory
Affairs and Education at the Airport
Consultants Council. Mr. Griffin also served as the
Senior Manager for Policy and Regulatory Affairs at
Airport Council International-North America and
spent time with the Capital Region Airport Authority
in Lansing, Michigan. Before joining the staff, he
served on various ACRP panels. Mr. Griffin holds a BS
in Aviation Management from Purdue University as
well as a private pilot's certificate.

O

Sarah Kosling

Sarah Kosling joined ACRP in

2020 as an Associate Program
Officer/Business Analyst. She has

a background in international
development, specializing in the areas of strategic
foresight and data analysis. Previously, she served in

O

the Peace Corps in Nepal as a food security volunteer.

She holds a BS in Biology from Denison University.

Joseph D. Navarrete

Joseph Navarrete joined ACRP as an
SPO in 2009, bringing experience
as both a principal investigator
and panelist on ACRP projects
from his previous job at a large consulting firm. His
background is in airport planning for both large
and small airports across the country. He began
his career at the Metropolitan Washington Council
of Governments, and he served as the chief of
airport system planning for the Maryland Aviation
Administration. He holds a BA in Geography and

a certificate in Cartography from George Mason
University.

O

Theresia Schatz

Theresia Schatz is an SPO with
more than 30 years of aviation
industry experience. Before
managing research projects for
ACRP, she worked for The Port Authority of New
York and New Jersey in various supervisory and

managerial positions entailing airport operations,
administration, and property management at JFK,
Newark Liberty, and LaGuardia airports. Ms. Schatz is
an Accredited Airport Executive by AAAE and holds a
BS in Aviation Management from the Florida Institute
of Technology, an MBA from Baruch College, City
University of New York, and an AAS in Aerospace
Technology from Farmingdale College, State
University of New York.

Gail Staba

Before retiring in 2021, Gail

Staba was an SPO responsible

for facilitating the ACRP Synthesis

studies. She has more than 20
years of experience in transportation planning and
environmental management at ports and airports.
Ms. Staba’s prior experience includes airport planning
and environmental consulting in California and
work on airport planning, ground transportation,
and facilities maintenance management teams
at Oakland Airport, San Francisco Airport, Port of
Oakland, and Vandenberg Air Force Base Spaceport.
She holds a BS in Environmental Planning and Policy
from the University of California, Davis and an MS in
Transportation Engineering from the University of
California, Berkeley.

Brittany Summerlin-Azeez

Brittany Summerlin-Azeez serves

as ACRP’'s Program Coordinator

and joined the program in 2017.

She manages the day-to-day
administrative and logistical aspects of meetings and
correspondence between SPOs, panel members, and
our sponsor. She also assists with the Ambassador
and Champion programs. Ms. Summerlin-Azeez has a
background in human resources and sales. She holds
a BS in English and Political Science from Howard
University and has a green belt certificate from Lean
Six Sigma.



Research and Publications

Industry-driven research is at the core of ACRP’s mission to provide near-term, practical solutions to

meet airport needs. Through IdeaHub, ACRP solicits problem statements from airport operators, industry
associations, federal and state transportation agencies, universities, aviation consultants, and others to
understand the most relevant industry issues. The problem statements undergo a formal review process, and
then the ACRP Oversight Committee (AOC) considers them for selection. Once the AOC determines the year’s
research topics and funding levels, volunteer panels are formed to scope the work, select the contractor, and
provide technical guidance and oversight. Ultimately, these research projects will yield new resources that
will address the concerns of and provide solutions for airport practitioners. In 2021, ACRP selected 19 new
research products that address key issues such as emergency response planning and working with data. In
addition, the ACRP Synthesis oversight panel met in October and selected 9 topics.

PROJECTS AND FUNDING

Since 2005, ACRP has overseen more than $162 million to fund 672 research projects covering a range of
topics that airports face, from operations and maintenance to environmental issues. The images below
illustrate the breakdown of funding and projects by research topic.

FUNDING BY RESEARCH TOPIC (2005-2021)

$2,570,000
Human Resources $1,250,000
$7,090,000 SEaLILY
Maintenance $750,000
$7.270,000 Construction
Design  °\ $40,190,000

$11,105,000 Environment

Safety

N

TOTAL
FUNDING
$162,209,015

$11,920,000
Operations

$19,011,937
Administration

$35,212,078
Special Projects

$25,840,000
Policy and Planning

Data runs through fiscal year 2021

Banner image: Directing a plane to a gate at DEN. Image credit: Zachary Trost,

National Center for Pavement Preservation (NCPP).

PROJECTS BY RESEARCH TOPIC (2005-2021)

8 Human Resources
21 Maintenance 3 Security
19 Design r 3 Construction

31 Safety

108 Environment

32 Operations

51
Administration

TOTAL
PROJECTS

672
68 Policy
and Planning

328 Special
Projects

Data runs through fiscal year 2021




IdeaHub

IdeaHub serves as a collaborative online platform to help airport practitioners share ideas and develop ACRP
problem statements that address important issues facing the aviation industry. The platform'’s interactive
design aims to improve research ideas through engagement and discussion. IdeaHub fosters collaboration
among practitioners by allowing the industry to provide feedback on research ideas and to turn those ideas
into problem statements with the goal of being selected by the AOC as a research project. In 2021, ACRP
launched IdeaHub’s Project Teaming Opportunities. Project Teaming Opportunities seeks to help practitioners
who are submitting proposals to build competitive research project teams that reflect the diversity of the
airport community and incorporate the needed expertise and perspectives of multiple stakeholder groups.

In 2021, ACRP selected 19 projects from 70 problem statements to fund in fiscal year (FY) 2022.
2021 ACRP IDEAHUB METRICS

Ideas’

Research | 0 I S ::
Syntheses NN s>

Legal B
Total 2018 | 128 2019 |73 2020|132 2021 | 70
Comments

Research | I ¢
Syntheses [V 111

Legal |3

Total 2018 | 326 2019 | 154 2020 | 257 2021 | 95

Problem Statements/Topics Submitted for Funding Consideration?

Problem Statements | N o
Syntheses Topics NN >
Legal B

Total 2018 |90 2019 | 109 2020 | 83 2021 | 90

Community Members

Total 2018 | 615 2019 | 215 2020 | 215 2021 | 218
Notes: Legend:
' Twelve months ending on September 30.
= 2 208l 201900 2020 2021 [

2 Includes resubmitted problem statements/synthesis topics.



2021 Publication Highlights RESEARCH PUBLISHED IN 2021
In 2021, ACRP published 21 new research products Research

covering a variety of topics from emergency response Reports
planning to cultivating the next generation of airport HeE ReDsiegaersctP;
industry leaders to integrating new and emerging
technologies. Practitioners engaged with and WebResources
downloaded the following 2021 publications more
] ) Syntheses
than any others over the past year. To view the full list
of 2021 publications, see Appendix B. Web-Only
Documents

ACRP Research Report 226: Planning and Design of Airport Terminal Restrooms and
Ancillary Spaces.

This report provides a thoughtful, step-by-step process to help airport industry
practitioners plan, design, and implement terminal restroom and other ancillary amenity
projects. It is an updated and expanded version of ACRP Report 130: Guidebook for Airport
Terminal Restroom Planning and Design and reflects the latest thinking on this quickly
evolving topic.

ACRP Research Report 229: Airport Collaborative Decision Making (ACDM) to Manage
Adverse Conditions.

Airport collaborative decision making (ACDM) is a process in which the stakeholders

of operations share information to improve policies, planning, real-time coordination,
and decisions regarding operations. This report proposes a step-by-step approach to
implementing ACDM, supported by templates and a workbook, to involve stakeholders,
define common goals and objectives, appoint leadership for the initiative, tailor a vision

that serves the local needs, and develop a roadmap of successful projects delivering
practical improvements.

ACRP Synthesis 115: Practices in Airport Emergency Plans

An airport emergency plan (AEP) is meant to support airports in defining roles and
responsibilities of stakeholders during emergencies, identifying specific threats that could
affect airports, and establishing communication protocols for the airport community.
ACRP Synthesis 115: Practices in Airport Emergency Plans gathers relevant data specific to
AEP practices that can effectively be applied to other airports, including general aviation
airports, whether required to maintain an AEP or not.

ACRP Research Report 233: Airport Biometrics: A Primer

Biometrics is one of the most powerful but misunderstood technologies used at airports
today. The ability to increase the speed of individual processes, as well as offer a touch-
free experience throughout an entire journey is a revolution that is decades in the
making. ACRP Research Report 233: Airport Biometrics: A Primer is designed to help aviation
stakeholders, especially airport operators, to understand the range of issues and choices
available when considering, and deciding on, a scalable and effective set of solutions

using biometrics.



ACRP Research Report 231: Evaluating the Traveler’s Perspective to Improve the Airport
Customer Experience

Today's airports have become much more than transportation hubs. They are increasingly
becoming places where people dine, shop, relax, work, and interact. This expanded role
comes with challenges as airports try to understand and address the needs of their
diverse customer base. ACRP Research Report 231: Evaluating the Traveler’s Perspective

to Improve the Airport Customer Experience presents information and tools to better
understand the traveler's perspective of the airport journey and how airports might
respond to the evolving needs of their travelers.

RESEARCH IN ACTION

ACRP maintains a research library of more than 300 products that are available online to download for free.
The graphs below show the publications with the most engagement (that were viewed or read online without
being downloaded) and the publications that were the most downloaded in 2021.

PUBLICATIONS WITH THE MOST ENGAGEMENT IN 2021

ACRP Report 25: Airport Passenger Terminal
Planning and Design, Volume 1: Guidebook

12,923

ACRP Report 151: Developing a Business Case for
Renewable Energy at Airports

6,495

ACRP Report 98: Understanding Airline and _ 5 282
Passenger Choice in Multi-Airport Regions '
ACRP Research Report 175: Improving Intelligibility _ 5220
of Airport Terminal Public Address Systems !
ACRP Report 26: Guidebook for Conducting _ 4.684
Airport User Surveys !

Data runs through September 30, 2021

PUBLICATIONS WITH THE MOST DOWNLOADS IN 2021

ACRP Report 25: Airport Passenger Terminal
Planning and Design, Volume 1: Guidebook

2,158

ACRP Report 16: Guidebook for Managing Small _ 939
Airports, Second Edition

ACRP Report 143: Guidebook for Air Cargo Facility _ 208
Planning and Development

ACRP Report 229: Airport Collaborative Decision
Making (ACDM) to Manage Adverse Conditions

N
n
(o)}

ACRP Report 226: Planning and Design of Airport
Terminal Restrooms and Ancillary Spaces

698

Data runs through September 30, 2021



2021 Impacts on Practice

ACRP's Impacts on Practice (IOP) series features case studies on industry practitioners who have applied the
program’s research to solve a problem they faced in the field. ACRP's vast research library has helped airport
professionals across the country mitigate wildlife strikes, build new terminals and facilities, ensure safe
paramotor operations, and much more. IOPs showcase these stories and serve as a resource for other airport
practitioners facing similar issues. In 2021, ACRP published four IOPs.

Resources that address public health preparedness, communicable disease mitigation, and emergency
response planning were particularly critical in the past two years as airports navigated the COVID-19
pandemic. Two of the four IOPs published in 2021 highlight airport operators that used ACRP research to
tackle the unique challenges of a global pandemic.

Establishing Health Protocols During the COVID-19

Pandemic at Laredo International Airport

When the COVID-19 pandemic struck, Laredo International Airport
(LRD) in Laredo, TX needed to update its communicable disease
response plan to include more detailed guidance for operating under
the unprecedented conditions of a global pandemic. In April 2020, the
LRD director attended the ACRP webinar Helping Airports Plan for and
Respond to Communicable Disease Threats, which gave the airport the
tools to develop a strong COVID-19 response plan, resume operations,
and keep customers and employees healthy and safe.

Image credit: Elsy Borgstedte, Laredo
International Airport.

Implementing COVID-19 Safety Measures at Airports

During the COVID-19 pandemic, the Aeroplex/Aerolease Group—
which owns and operates airport facilities in Van Nuys, CA and Long
Beach, CA and manages facilities in Santa Monica, CA—struggled

to find concrete guidance and best practices to ensure the safest
possible conditions for their customers once California allowed
nonessential travel again. Aeroplex staff used ACRP Report 91:
Infectious Disease Mitigation in Airports and on Aircraft to deploy best
practices for cleaning and disinfecting commonly used areas and
surfaces within airports.

Image credit: iStock images.



Reducing Conflicts Through Collaborative Partnering

Large-scale construction projects at airports may result in strained
relationships, poor communication, and even litigation with
construction companies. In recent years, an alternative approach
has gained popularity: collaborative partnering. Mineta San Jose
International Airport (SJC) in San Jose, CA used ACRP Research Report
196: Guidebook for Integrating Collaborative Partnering into Traditional
Airport Practices to help the airport deliver the quickest design-build
project ever completed by the City of San Jose.

Image credit: SJC.

Investing in Self-Serve Fueling Stations at Eagle River

Union Airports

Recently, many general aviation airports have implemented self-serve
fuel systems—where pilots pump their own gas—instead of having
fixed-base operators and their staff provide full-service refueling to
aircraft. The airport manager at Eagle River Union Airport in Wisconsin
recognized the potential to capture missed fuel sales by installing self-
serve fueling equipment at the airport and turned to ACRP Research
Report 192: Airport Management Guide for Providing Aircraft Fueling
Services to help carry out the process. After installing the self-serve
fueling station, fuel sales increased and operating costs decreased.

Image credit: EGV.



Events and Activities

ACRP uses a variety of interactive events, competitions, and programs to engage industry practitioners. In
2021, the program continued to grow these efforts to connect with stakeholders both virtually and face-to-
face as in-person events resumed.

ACRP OVERSIGHT COMMITTEE SELECTS FY 2022 PROJECTS

The AOC held its 32" meeting on July 215t and 22" at
the National Academies’ historic J. Erik Jonsson Center
in Woods Hole, Massachusetts. The AOC serves as
the governing body for ACRP, and in this capacity, it
sets the program'’s vision, works with staff to identify
strategic initiatives to ensure the program’s continued
value to the industry, and selects the next round of
research projects for the upcoming fiscal year.

Although still in the midst of the COVID-19 pandemic,
the majority of the committee was able to attend in
person; a sophisticated video system enabled seamless
virtual participation for those unable to travel.

ACRP staff and the AOC at the Jonsson Center.
Each year, nearly all of the program'’s problem

statements (research ideas) are contributed by airport industry practitioners, and this year, 54 were submitted
for consideration. They spanned a variety of topics, including administration and human resources, the
environment, policy and planning, safety, design and construction, and operations and maintenance. Each
problem statement had received extensive review by staff, TRB aviation committees, as well as airport
practitioners. The problem statements and industry comments were provided to the AOC in June, and
members were asked to rate each problem statement prior to the July meeting. The AOC considered the
problem statements in the order of their collective rating, from highest to lowest. At the conclusion of its
deliberations, the AOC funded 19 projects for FY 2022.

Banner image: Looking out at PHX from the 24th Street light rail station.
Image credit: Gannett Fleming.



AMBASSADORS

The ACRP Ambassador program comprises a select group of experienced airport professionals that help
amplify the program’s reach. Ambassadors volunteer to attend conferences and industry events across the
country to help staff exhibit booths and present ACRP research to encourage its implementation, engage
fellow practitioners in ACRP's research process, and share information and key messages about the program.

In 2021, Ambassadors resumed travelling to in-person conferences to interact with their peers face-to-face.
Ambassadors attended several industry events in 2021, including the North Carolina Airports Association
Annual Conference in Pinehurst, NC, the 4 States Airport Conference in Kansas City, MO, and the Mississippi
Airports Association Annual Conference in Biloxi, MS. Since the initiative's inception in 2012, Ambassadors
have engaged thousands of practitioners at more than 200 events across the United States and Canada.

AMBASSADOR EVENTS ATTENDED (2012-2021)

*Number in circle represents number of events completed in each state.




UNIVERSITY DESIGN COMPETITION

The ACRP University Design Competition is a national competition that engages students in addressing issues
related to airports and the National Airspace System. The competition challenges individuals and teams

of undergraduate and graduate students working with faculty advisors to create innovative solutions to
address issues in the areas of airport operations and maintenance, runway safety/runway incursions/runway
excursions, airport environmental interactions, and airport management and planning. Students can win cash
prizes for their design solutions, and first place winners are given the opportunity to present their work at a
national award ceremony.

In 2021, the following teams received recognition:
» Florida Institute of Technology, FlyKey—First place, Airport Environmental Interactions Challenge.

» San Jose State University, Conceptual Design of Vertiport and UAM Corridor—First place, Airport Operation
and Maintenance Challenge.

» Michigan Technological University, Graphical NOTAM Interface for Improving Efficiency of Reporting NOTAM
Information—First place, Runway Safety/Runway Incursions/Runway Excursions Challenge.

» University of California, Berkeley, High Occupancy Vehicle (HOV) Traffic Management Concept on Airfields:
Increasing Airport Capacity and Reducing Passenger Delay—Tied for first place, Airport Management and
Planning Challenge.

» University of Utah, Automatic Independent Video-based Air Traffic Surveillance System (AIVATS)—Tied for first
place, Airport Management and Planning Challenge.

GRADUATE RESEARCH AWARDS

The Graduate Research Awards provide an opportunity to stimulate thought, discussion, and research from
those likely to become future managers, operators, designers, and policy makers in aviation. This graduate
student research program focuses on applied research to address issues at airports and related aviation
systems to help the public sector continue to improve the quality, reliability, safety, and security of the civil
aviation system. Award recipients receive a stipend to conduct their unique research projects, access to a
panel of expert advisors in their research area, and an opportunity to present their final papers at the TRB
Annual Meeting. They are also considered for publication in the Transportation Research Record: Journal of the
Transportation Research Board. In 2021, ACRP granted funding to conduct research projects to nine students
out of 18 diverse and competitive applicants.

The 2021 award winners are as follows:

» Lama Abufares, University of lllinois at Urbana-Champaign: “Density Prediction of Wet Airfield Flexible
Pavements Utilizing Ground-Penetrating Radar Data.”

» Michael Ammoury, Syracuse University: “Incorporating Smart Building Technologies into an Airport
Management Framework to Improve Sustainability and Resilience.”

» Fernando Cordero Montoya, Auburn University: “Development and Scoring of Flexible Airport Service
Resilience Performance Measures.”

» Mitchell Fisher, Auburn University: “Understanding How Personal Environmentalism Beliefs Influence
Air Travel Behavior and Modeling its Potential Impact on National Air Travel Volumes.”

» Caroline Marete, Purdue University: “A Framework for Assessing the Impact of Sustainability Planning in

U.S. Small Hub Airports: Multiple Case Study.”



» Parisa Sanaei, Syracuse University: “Incorporating Photogrammetry and Laser Scanning Technologies
into Runway Inspection Procedures.”

» Varun Sudarsanan, Purdue University: “Terminal Airspace Trajectory Prediction Framework for In-time
Prognostics.”

» Javier Viana, University of Cincinnati: “Al-Driven Enhancement of Passenger Flow Prediction Using a
Genetic Fuzzy Inferencing System for Airports.”

» Yanyu Wang, Carnegie Mellon University: “Proactive Improvements of Standard Taxi Routes in Airports
Based on Reinforcement Learning and Data-Driven Simulation.”

ACRP CHAMPIONS

The ACRP Champion program provides opportunities for early- to mid-career professionals to grow their
professional networks, facilitate and initiate research, and develop valuable ACRP expertise. ACRP Champions
must be sponsored by their respective organization and complete a series of “missions” designed to build
knowledge and drive engagement in ACRP's research and dissemination activities over a two-year period.

CHAMPION SPOTLIGHT: Andrew Ndolo

In 2021, Andrew Ndolo, an airport planner at the Metropolitan Washington
Airports Authority, became the third person to successfully complete the ACRP
Champion program. Mr. Ndolo's accomplishments include authoring a problem
statement on the implementation of NextGen navigational aids and the impact
on small airports; serving on three ACRP project panels; identifying a case study
for the ACRP Impacts on Practice series for ACRP Report 113: Guidebook on General
Aviation Facility Planning, ADG Il Aircraft Apron Configurations; and partnering
with the Airport Consultants Council to organize and host a networking and
informational webinar for young professionals. Mr. Ndolo now serves as an ACRP Ambassador in the
Eastern Region where he continues to represent and disseminate ACRP research.

/\




Digital Engagement and Dissemination

Over the years, ACRP has continued to expand the platforms it uses to disseminate its research to as many
practitioners as possible. ACRP uses several web-based channels to reach new practitioners and keep existing

users updated and engaged.

WEBINARS

ACRP's webinar series covers a variety of topics and
presents research findings to practitioners across
the country. Principal Investigators (Pls) and research
teams discuss their findings, lessons learned, and
cutting-edge solutions to issues facing the airport

industry with a large audience of airport practitioners.

kb 1 group did a fantastic job in
developing this tool to facilitate the
development of an AEP [Airport Emergency
Plan]. Thank you for the hard work and hope

to see future helpful tools that can be used to
develop other documents in the near future. o

— Feedback on Developing
Airport Emergency Plans webinar

2021 WEBINAR METRICS

Average webinar
satisfaction
rating in 2021

Number of
webinars
hosted in 2021

90%

Practitioners reached

..’ since 2011 (including
'r‘ repeat attendees)
38 31,194

Data runs through September 30, 2021

attended at least

‘ Practitioners who have
one webinar
1,7

= Very good presentation for UAS [Unmanned
Aircraft Systems] users operating within the airport
environment. These type of UAS presentations are
hard to come by. Thank you for hosting! ”

— Feedback on The Day of the Drones - Airports
and Unmanned Aircraft Systems, Part 2 webinar

- Fascinating topic. | certainly sensed the challenge in conducting this
work, and keeping up with a dynamic situation, never mind COVID. It feels
that you have established a framework tool which airports could pick up,
calibrate, and apply to themselves, realizing that there may need to be an
on-going calibration process reflecting our changing world. 7?

— Feedback on How Ridehailing Companies Affect
Airport Revenues and Operations webinar

Banner image: MSY. Image credit: Kim Stevens, State Aviation Journal.



FEATURED ACRP WEBINAR: The Day of the Drones: Airports and Unmanned Aircraft Systems

ACRP hosted its first two-part webinar series, The Day of the Drones: Airports and Unmanned Aircraft
Systems, in April 2021. Over 500 practitioners attended the series, which explored the range of new
safety, economic, operational, regulatory, community, environmental, and infrastructure challenges to
airports that have emerged due to the rapid introduction of unmanned aircraft systems (UAS). Presenters
discussed resources that airports can use to avoid adverse impacts and maximize benefits and featured
research from ACRP Research Report 212: Airports and Unmanned Aircraft Systems, Volume 1: Managing

and Engaging Stakeholders on UAS in the Vicinity of Airports; Volume 2: Incorporating UAS into Airport
Infrastructure—Planning Guidebook; and Volume 3: Potential Use of UAS by Airport Operators.

Outside Terminal 2 at RDU. Image credit: Kim Stevens, State Aviation Journal.




SOCIAL MEDIA

Social media provides a relevant and accessible platform for ACRP to reach new practitioners and
stakeholders, engage with its existing network, and highlight events and accomplishments. ACRP maintains an

active presence on Facebook, Twitter, and LinkedIn.

2021 SOCIAL MEDIA METRICS

4

MONTH TWITTER
Impressions' Engagements?
January 7,142 93
February 9,355 70
March 5,620 35
April 3,100 24
May 1,789 5
June 6,010 36
July 3,067 31
August 1,964 71
September 3,971 72

" Number of times a post is displayed online.

in f

2 Number of interactions a post or page receives (i.e., reactions, shares, comments, and link clicks).

3 Number of times a post or page was viewed at least once.

Data runs through September 30, 2021

WEBSITE

ACRP's website is a complete repository of program
updates, activities, and products. It is integral

for providing up-to-date program information,
announcing events and deadlines, and accessing
research and other publications. Throughout 2021,
ACRP has continued to refine content, transition
pages to a new, more modern web design, create
interesting and engaging web banners, and improve
search optimization.

LINKEDIN FACEBOOK
Impressions’ Engagements? Reach?
3,020 198 613
1,908 100 393
1,889 122 524
2,045 134 633
1,834 i) 252
1,509 73 330
941 30 275
989 52 235
1,643 85 681
2021 WEBSITE METRICS
Total research product *
downloads e 441,277
®°'321 Total pageviews
Total users ;}%
12,204

Data runs through September 30, 2021



ACRP Research Collections

ACRP research results are published in various formats and cover a wide array of subjects. ACRP Collections
aggregate all of our relevant products and publications—from research reports to syntheses to legal digests
and beyond—on several widely researched themes all in one, central location. ACRP plans to add more
Collections as these resources become available. See the Collections section of the ACRP website

(http://www.trb.org/ACRP/ACRPCollections.aspx).

Impacts

ACRP continues to measure its impact on the airport industry to ensure its products benefit practitioners.
This year, ACRP went straight to the source and sent an impact assessment survey to all airports in the FAA's
National Plan of Integrated Airport Systems. The questionnaire covered several topics including the airport's
familiarity with ACRP, benefits from implementing ACRP products, barriers to product implementation, and
key challenges faced by the airport.

Preliminary survey results confirmed there are still many airports that are not aware of ACRP and its potential
benefits, yet many of these respondents indicated an interest in becoming engaged in the future. The top
areas where airports saw benefits from using ACRP products included planning and preparedness (62
percent), regulatory compliance (50 percent), and safety and operational efficiency (40 percent). Respondents
also shared that volunteering with ACRP resulted in professional development and gave them a chance to give
back to the industry.

Overall, respondents found the program provides value by producing research that is useful and relevant,
addressing issues airports may not have the resources to explore themselves. ACRP will continue to measure
impact regularly to maintain program relevance, remain connected with the airport community, and to track
industry trends. The full Impact Report will be published in early 2022.


http://www.trb.org/ACRP/ACRPCollections.aspx

Appendix A: Publications of the Airport Cooperative

Research Program, 2021

Research Reports

No. Proj. No. Title, Pages, Publication Year

220 02-82 Guidebook for Developing a Zero- or Low-Emissions Roadmap at Airports, 104 p. (2021)

225 03-47 Rethinking Airport Parking Facilities to Protect and Enhance Non-Aeronautical Revenue, 146 p. (2021)

226 07-16 Planning and Design of Airport Terminal Restrooms and Ancillary Spaces, 120 p. (2021)

227 03-46 Evaluating and Implementing Airport Privatization and Public-Private Partnerships, 190 p. (2021)

228 10-26 Airport Microgrid Implementation Toolkit, 108 p. (2021)

229 10-27 Airport Collaborative Decision Making (ACDM) to Manage Adverse Conditions, 64 p. (2021)

230 06-07 Enhancing Academic Programs to Prepare Future Airport Industry Professionals, 122 p. (2021)

231 01-40 Evaluating the Traveler's Perspective to Improve the Airport Customer Experience, 196 p. (2021)

232 06-06 Playbook for Cultivating Talent in the Airport Environment, 104 p. (2021)

233 03-55 Airport Biometrics: A Primer, 248 p. (2021)

234 09-18 Rapid Repair and Replacement of Airfield Concrete Pavement Slab, 134 p. (2021)

235 01-43 Guidebook for Conducting Airport User Surveys and Other Customer Research, 242 p. (2021)

Syntheses (Project 11-03)

No. Topic No. Title, Pages, Publication Year

115 S04-24 Practices in Airport Emergency Plans, 166 p. (2021)

Web-Only Documents

No. Proj. No. Title, Pages, Publication Year

51  02-85 Commercial Space Vehicle Emissions Modeling, 106 p. (2021)

Legal Research Digests (Project 11-01)

No. Topic No. Title, Pages, Publication Year

21 10-01 Compilation of DOT and FAA Airport Legal Determinations and Opinion Letters as of December 31,
2019, Update (2021)

21 10-01 Compilation of DOT and FAA Airport Legal Determinations and Opinion Letters as of December 31,
2020, Update (2021)

41 10-03 Legal Issues Relating to Airport Commercial Contracts, 32 p. (2021)

42  12-01 Legal Implications of Data Collection at Airports, 80 p. (2021)

43 13-01 Legal Considerations for Telecommunications at Airports, 36 p. (2021)

WebResources

No. Proj. No. Title, Pages, Publication Year

2 07-15A Airport Passenger Terminal Design Library, 2020 Updates (2021)

10  11-02/Task 37 Periodic Publication on Transformative Technologies at Airports (2021)

Banner image: Terminal 2 at RDU. Image Credit: Kim Stevens, State Aviation
Journal.
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Notice to Readers

Information about project status is available on the ACRP website at www.TRB.org/ACRP. Detailed project
write-ups will be available only on the ACRP website.

How to Order ACRP Publications from TRB

ACRP publications are listed in Appendix A. To order ACRP publications visit our online store:

trb.org/Finance/Bookstore.aspx. Secure purchases can be with made with VISA, Mastercard, or
American Express. To order by phone please call (202) 334-3213.

Banner image: Passengers flowing through CVG's ticketing area. Image credit:
CVG.



TRANSPORTATION RESEARCH BOARD

500 Fifth Street, NW
Washington, DC 20001

ADDRESS SERVICE REQUESTED

The National Academies of
SCIENCES * ENGINEERING - MEDICINE

The nation turns to the National Academies
of Sciences, Engineering, and Medicine for
independent, objective advice on issues that
affect people’s lives worldwide. A P 2 1

www.national-academies.org




	Table of Contents
	Introduction
	Meet the ACRP Staff
	Research and Publications
	Events and Activities
	Digital Engagement and Dissemination
	Appendix A: Publications of the Airport Cooperative Research Program, 2021
	Appendix B: Summary of Project Status Through December 21, 2021
	Notice to Readers
	How to Order ACRP Publications from TRB



