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AIRPORT COOPERATIVE RESEARCH PROGRAM

Airports are vital national resources. They serve a key
role in transportation of people and goods and in regional,
national, and international commerce. They are where the
nation’s aviation system connects with other modes of trans-
portation and where federal responsibility for managing 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 Air-
port 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 sponsored by the Federal Aviation Administration
(FAA). The ACRP carries out applied research on problems
that are shared by airport operating agencies and are not being
adequately addressed by existing federal research programs. It
is modeled after the successful National Cooperative Highway
Research Program and Transit Cooperative Research Program.
The ACRP undertakes research and other technical activities
in a variety of airport subject areas, including design, con-
struction, maintenance, operations, safety, policy, planning,
legal issues, human resources, and administration. The ACRP
provides a forum where airport operators can cooperatively
address common operational problems.

The 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 US. Department of Trans-
portation with representation from airport operating agencies,
other stakeholders, and relevant industry organizations such as
the Airports Council International-North America (ACI-NA),
the American Association of Airport Executives (AAAE), the
National Association of State Aviation Officials (NASAO),
and Airlines for America (A4A) as vital links to the airport
community; (2) the TRB as program manager and secretariat
for the governing board; and (3) the FAA as program spon-
sor. In October 2005, the FAA executed a contract with the
National Academies formally initiating the program.

The ACRP benefits from the cooperation and participa-
tion of airport professionals, air carriers, shippers, state and
local government officials, equipment and service suppliers,
other airport users, and research organizations. Each of these
participants has different interests and responsibilities, and
each is an integral part of this cooperative research effort.
Research problem statements for the ACRP are solicited
periodically but may be submitted to the 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 the TRB. Panels include expetienced prac-
titioners 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 tech-
nical 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 manag-
ing 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 end-users of the research: airport oper-
ating agencies, service providers, and suppliers. The ACRP
produces a series of research reports for use by airport opera-
tors, local agencies, the FAA, and other interested parties, and
industry associations may arrange for workshops, training aids,
field visits, and other activities to ensure that results are imple-

mented 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.otg

Address Inquiries to:

Christopher W. Jenks
Director, Cooperative Research Programs
202-334-3089
¢jenks@nas.edu

Michael R. Salamone
Manager, Airport Cooperative Research Program
202-334-1268

msalamone@nas.edu
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THE NATIONAL ACADEMIES

Advisers to the Nation on Science, Engineering, and Medicine

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of distinguished scholars engaged in scientific
and engineering research, dedicated to the furtherance of science and technology and to their use for the general welfare. On the
authority of the charter granted to it by the Congress in 1863, the Academy has a mandate that requires it to advise the federal
government on scientific and technical matters. Dr. Ralph J. Cicerone is president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the National Academy of Sciences, as a parallel
organization of outstanding engineers. It is autonomous in its administration and in the selection of its members, sharing with the
National Academy of Sciences the responsibility for advising the federal government. The National Academy of Engineering also
sponsors engineering programs aimed at meeting national needs, encourages education and research, and recognizes the superior
achievements of engineers. Dr. C. D. Mote, Jr., is president of the National Academy of Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences to secure the services of eminent members
of appropriate professions in the examination of policy matters pertaining to the health of the public. The Institute acts under the
responsibility given to the National Academy of Sciences by its congressional charter to be an adviser to the federal government
and, on its own initiative, to identify issues of medical care, research, and education. Dr. Harvey V. Fineberg is president of the
Institute of Medicine.

The National Research Council was organized by the National Academy of Sciences in 1916 to associate the broad community of
science and technology with the Academy’s purposes of furthering knowledge and advising the federal government. Functioning in
accordance with general policies determined by the Academy, the Council has become the principal operating agency of both the
National Academy of Sciences and the National Academy of Engineering in providing services to the government, the public, and
the scientific and engineering communities. The Council is administered jointly by both Academies and the Institute of Medicine.
Dr. Ralph J. Cicerone and Dr. C. D. Mote, Jr., are chair and vice chair, respectively, of the National Research Council.

The Transportation Research Board is one of six major divisions of the National Research Council. The mission of the Transporta-
tion Research Board is to provide leadership in transportation innovation and progress through research and information exchange,
conducted within a setting that is objective, interdisciplinary, and multimodal. The Board’s varied activities annually engage about
7,000 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 individu-
als interested in the development of transportation. www.TRB.org

www.national-academies.org
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Letter From the AOC Chair

This year marks the completion of eight years for the Airport
Cooperative Research Program, producing practical near-term
research results to help the airport industry. It is also a major
milestone for the ACRP Oversight Committee (AOC) as several
colleagues and |, who were appointed to the AOC at its onset, leave
after completing our second full term to make room for new voices
to lead the AOC.

Since the program’s inception in late 2005, ACRP has directed more
than $86 million to the research and development of practical
solutions to real-world problems that airports face every day. We
do not do this alone. To guide this research, ACRP has engaged
thousands of airport industry practitioners who have collectively
submitted more than 1,100 problem statements, volunteered for
381 research projects, and contributed to the production of nearly
200 publications. This work is very important and both necessary
and timely for our industry.

The theme of this year’s annual progress report is “Reaching the Airport Community with the Information

It Needs.” We always seek ways to improve and extend ACRP’s value and effectiveness for airports and this
past year was no exception. Our efforts to connect with the airport industry involve expanded dissemination
and engagement to make our program stronger and better serve their needs.

Today the airport industry faces an array of complexities—economic shocks, emergency preparedness, air
carrier mergers, climate change and sustainability, new commercial and economic development opportunities,
evolving government regulations, and the like. We see significant change to the commercial airline industry
and general aviation. From an industry standpoint, these factors result in a shift from historically predictable
trends and reliable revenue streams, to an industry characterized by economic threat and uncertainty.

Our work is most useful when it is in the hands of those who need it most—airport practitioners—and when
they are able to put the results into practice. So the AOC directed ACRP resources to take a close look at
our library of publications to develop new strategic ideas for research, look for ways to help airports get the
results, and share successful implementations when we hear of them.

We refined methods by which practitioners could author problem statements of improved quality and
relevance to the ACRP. We also designed a new collaborative process by which the AOC could identify one
or more grand challenges—current or emerging issues of strategic importance regarding which ACRP could
make meaningful contributions to the airport industry. The AOC intended that these initiatives support
and extend the ACRP’s value to the industry as the program matures into an increasingly effective research
program. ACRP continues with dissemination efforts to reach out to industry practitioners. Highlights
include an expanded webinar series, recruiting and training a second cohort of ACRP Ambassadors,
producing new e-videos, publishing four more Impacts on Practice, and participating in key industry
conferences, workshops, and events.

We could not do this without the strong support and active participation of the Federal Aviation
Administration, along with the highly professional and committed efforts of the TRB staff. Those of us
departing the AOC leave knowing the next group of leaders has a well-functioning research program
serving our airport community.

7

Sincerely,

fmes Wilding







CONTENTS

Annual Report of Progress, 1

Introduction, 1
What Is ACRP?, 3
How ACRP Works, 4
Serving and Involving Airport Practitioners, 5
Problem Statements, 5
Volunteer Opportunities, 5
Conducting and Applying Research, 6
Graduate Award Program, 7
Dissemination, 7
Major Accomplishments of 2013, 9
Reaching the Airport Community with the Information It Needs, 9
Delivering Research into the Hands of Those Who Need It Most: Airport Practitioners, 10
Reaching Airport Practitioners Face-to-Face, 10
Attending Industry Conferences and Events, Leveraging Airports and Other Organizations, 11
Leveraging New Media to Scale Dissemination Efforts, 11
Impacts on Practices, 15

Appendix A: Publications of the Airport Cooperative Research Program, 19
Appendix B: Summary of Project Status Through December 31, 2013, 27
Notice to Readers, 59

How to Order, 59






AIRPORT COOPERATIVE RESEARCH PROGRAM
Annual Report of Progress

December 31, 2013

Introduction

Today’s airports face a myriad of challenges: regulatory developments at the local,
state, and national levels; increased energy costs; tight capital markets and budgetary
uncertainties; extreme weather events and climate change; growing surface transpor-
tation needs; customer service obligations; and more. Now, more than ever, airport
practitioners need workable, proven solutions and sound data and information to
steer policies, decisions, and best practices to stay on track and remain competitive.

The Airport Cooperative Research Program (ACRP) is a national resource for the air-
port industry, fulfilling the vital needs of airport practitioners by providing industry-
driven research at no cost to airports of all sizes across the country and beyond. After
eight years in operation, ACRP has engaged thousands of public- and private-sector
airport practitioners, academicians, consultants, advocates, and students to identify the
airport industry’s most pressing challenges and fund research to document, mitigate,
and create tools to help surmount and avoid those challenges.

Since its establishment in 2005, ACRP has authotized more than $86 million for
381 projects to generate nearly 250 research products in the form of reports, digests,
syntheses, CDs, and web documents addressing problems in every area of the air-
port organization (see Figure 1). To do so, ACRP has convened hundreds of panels
with thousands of industry experts to obtain research ideas (see Figure 2) and ensure
that each research product is guided by a relevant yet diverse set of perspectives and
expertise.

Figure 1: Funding Across ACRP Research Fields
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Figure 2: Sources of Problem Statements by Sector
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As a result, more airport practitioners are getting involved in ACRP—participating in
panels, proposing on REFPs, downloading reports, applying research results—which in
turn creates a sharper, more robust, and more relevant program for all. The quantity
and breadth of ACRP’s research spans 10 fields of interest (see Figure 3).

Figure 3: Projects Across ACRP’s Research Fields*
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*Uncategorized projects have been excluded.

In addition to publishing reports on industry-driven research priorities, ACRP works
to ensure that these products reach those who need them most. In 2013, ACRP’s
dissemination efforts reached a respectable “cruising altitude” through several coordi-
nated outreach initiatives, including e-videos, webinars, workshops, speaker presenta-
tions, publications on applied results, ACRP Ambassadors, conference exhibits, and
more. Together, these efforts reached several thousand stakeholders (see Figure 4).

Airport Cooperative Research Program



Figure 4: Practitioners Reached Through ACRP Outreach
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What Is ACRP?

ACRP is an industry-driven, applied research program that develops near-term practical
solutions to problems faced by airport operators. ACRP is managed by the Transportation
Research Board of the National Academies and sponsored by the FAA. The research is
conducted by contractors who are selected on the basis of competitive proposals.

The need for ACRP was identified in TRB’s Special Report 272: Airport Research Needs:
Coaperative Solutions in 2003, a study sponsored by the FAA. ACRP carries out applied
research on problems that are shared by airport operating agencies and are not being
adequately addressed by existing federal research programs. It is modeled after the
successful National Cooperative Highway Research Program and Transit Cooperative
Research Program. ACRP undertakes research and other technical activities in a variety
of airport subject areas, including design, construction, maintenance, operations, safety,
legal issues, policy, planning, human resources, and administration. ACRP provides a
forum in which airport operators can cooperatively share lessons learned and address
common operational problems and opportunities.

ACRP was authorized in December 2003 as part of the
Vision 100-Century of Aviation Reauthorization Act.

ACRP Partner Industry Organizations

ACRP partners with leading airport

The primary participants in ACRP are:

An independent governing board, the AOC,
appointed by the Secretary of the U.S. Depart-
ment of Transportation with representation
from airport operating agencies, other stake-
holders, and partner industry organizations;
TRB as program manager and secretariat for
the governing board; and

FAA as program sponsof.

industry associations, including:
e Airports Council International-
North America (ACI-NA)
American Association of Airport
Executives (AAAE)

National Association of State
Aviation Officials (NASAO)
Airport Consultants Council (ACC)
Airlines for America (A4A)

2013 Annual Report of Progress



In October 2005, the FAA executed a contract with the National Academies to formally
initiate the program.

How ACRP Works

Core to ACRP’s success is the way in which the program engages airport practitioners
to help identify gaps in knowledge and practice facing airports every day. For industry
transparency and to facilitate practitioner involvement, ACRP follows an established
research cycle that offers multiple points of entry and engagement (see Figure 5).
The resulting cooperative process is proven and has been used successfully for more
than 50 years by other TRB programs. It produces easy-to-use research products (in
the form of reports, guidebooks, manuals, CDs, and other publications and tools) of
immediate, relevant, and long lasting value to the airport industry.

Figure 5: ACRP Annual Research Cycle

Review proposals
and select research
contractors.

The ACRP annual research cycle unfolds as follows:

¢ At the beginning of the year, ACRP solicits “problem statements” from the air-
port community, which identify issues and data gaps facing airport practitioners.

e In the spring, with problem statements in hand, ACRP volunteers meet to
conduct a comprehensive review of the statements, ultimately selecting the
most promising and worthwhile research ideas for funding;

* In the summer, the AOC meets to select problem statements for funding,
Then, ACRP forms project panels of individuals with expertise and interest
in the topic areas.

Airport Cooperative Research Program



* In the early fall, project panels meet and are asked to use the original problem
statements to develop detailed scopes of work that serve as a basis for requests

for proposals (REFPs). They then prepare the RFPs, which ACRP distributes to

the airport community through a variety of channels.

* In the winter, individuals and agencies respond to the RFPs by submitting
proposals to perform the work. The project panels review the proposals and

select contractors to perform the work.

¢ The project panels then provide technical guidance, review deliverables, and
provide general oversight throughout the research phase of the projects.

Since 2005, ACRP has received more than 1,100 problem statements, covering a wide
range of concerns. Over the past eight years, these problem statements submitted by
industry practitioners have helped ACRP produce more than 200 research products.

Serving and Involving Airport Practitioners

ACRP’s broad mission is to provide resources to support
applied research on a wide variety of issues faced by air-
port practitioners, including all levels of professional staff
within the airport community, from CEOs, airport man-
agers, and executive directors to mid-level managers and
nonsupervisory technical and professional staff to trainees,
students, and interns. These professionals represent air-
ports, suppliers, public safety agencies, airlines, airport ten-
ants, local and regional government authorities, equipment
suppliers, industry associations, research and consulting
firms, the media, the public, and many other stakeholders
in the airport community. Each of these practitioners has
different interests and responsibilities, and each is an inte-
gral part of this cooperative research effort.

ACRP offers many opportunities for airport practitioners
to support and benefit from its work.

Problem Statements

Nobody is as focused on the needs of
aviation as ACRP is, and that's why |
see value in the program. I've used
ACRP products, webinars, guidebooks,
and synthesis reports. | have served
on a panel, and now I'm serving as an
Ambassador. What drives me is that |
get to work with the finest aviation
infrastructure in the world, and helping
to improve on our system through the
dissemination of ACRP research products
is an honor for me.
- Vivek Khanna,
Oklahoma Aeronautics Commission

ACRP invites all stakeholders to submit problem statements at any time. Information
on how to submit a problem statement and a list of previously funded projects are

available on the ACRP homepage (www.TRB.org/ ACRP/ACRP.aspx).

Volunteer Opportunities

Airport practitioners are invited to volunteer in many ACRP activities to help peers
learn about and understand the value of ACRP research products. For example, ACRP
works with practitioners who volunteer to participate on project panels, serve as ACRP
Ambassadors, present as a member of the ACRP Speaker’s Bureau, and present on a
webinar. As partners in dissemination, these individuals are critical to ACRP’s mission.

*  DProject Panels. As part of the publication development process, ACRP recruits
airport professionals to participate on project panels to provide techni-

2013 Annual Report of Progress



Participants

1200

cal guidance and counsel to research teams. Project panels must convene
around topics ranging from customer service and community involvement
to environmental issues, emergency response, and airport infrastructure (see
Figure 6 for participation by sector). They help guide ACRP research by pre-
paring project statements (REPs), selecting contractors, and providing techni-
cal guidance and counsel throughout the life of the project.

Figure 6: Panel Participation by Sector
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ACRP Ambassadors. The Ambassador Program strengthens ACRP’s connec-
tion to the airport industry and improves stakeholder awareness of, and access
to, ACRP’s solutions-based research products. Ambassadors serve as liaisons
between TRB and ACRP audiences. In concert with ACRP, Ambassadors
identify, select, and attend industry events within their geographic regions,
staff the ACRP exhibit booth, describe and promote solutions (in the form
of ACRP research products) to a wide array of issues affecting airports, and,
as opportunities arise, present on other topics as needed.

Speaker’s Burean. Airport practitioners and experts who conduct research on
behalf of ACRP are also encouraged to present at industry forums by par-
ticipating in ACRP’s Speaker’s Bureau. Speakers represent ACRP and increase
awareness of its research products and value to the industry at regional con-
ferences and workshops around the country.

Conducting and Applying Research
Once ACRP issues RFPs, airport professionals may

The value of ACRP Report 65 is that it
is scalable to all airports, organizing
important documented plans of
cooperating organizations into one,
easy-to-use resource.
— Daniel Rak,
Terminal Services Supervisor,
Fort Wayne International Airport

become involved by directly conducting research. Since
its founding in 2005, ACRP has funded hundreds of
research projects across 11 research fields, distributing
over $86 million in funds to support the development of
more than 200 publications.

All airport practitioners are encouraged to apply the
research results from ACRP’s ever-expanding library of

Airport Cooperative Research Program



research reports, syntheses, and digests. All of these resources are available on the
ACRP website and may be downloaded for free.

Graduate Award Program

ACRP’s Graduate Award Program was reintroduced in 2008 to encourage applied research
on airport and related aviation system issues and to foster the next generation of aviation
community leaders. The program is intended to stimulate thought, discussion, and research
by those who may become future airport managers, operators, designers, and policy makers
in aviation. Each year, ACRP selects applicants to participate in the program and conduct
applied research to help the public sector continue to improve the quality, reliability, safety,
and security of the U.S. civil aviation system into the foreseeable future. Appropriate topics
may be drawn from a wide range of subjects of interest to the U.S. public-sector airport/
aviation community. Applicants present their papers at TRB’s Annual Meeting, Papers are
included as part of the Compendium of Papers for TRB’s Annual Meeting, and are con-
sidered for publication in the Transportation Research Record. From 2008 to 2013, 52 students
participated, representing 25 different universities.

Dissemination

To share how ACRP’s research is applied in real-world conditions, ACRP publishes
the Impacts on Practice (IOPs) series. Each issue highlights airports using solutions
from ACRP research. ACRP encourages airport practitioners to submit examples of
how they are using ACRP research results for inclusion in upcoming IOPs.

ACRP has a history of sharing information and research results through webinars. Past
webinars are available online (http://www.TRB.org/Aviation1/ElectronicSessions.
aspx). ACRP held its first webinars in 2011. Since then, ACRP has hosted 27 webinars
reaching more than 5,000 practitioners.

New media, including social media outlets such as LinkedIn, Facebook, and Twitter, as
well as e-videos and webinar technology, have revolutionized how individuals across
the globe obtain information and interact with others who share their interests—at
little or no costs beyond development. ACRP has been at the forefront of using this
technology to serve its mission.

Started in late 2010, ACRP’ LinkedIn discussion group now includes more than
2,200 members, more than half of whom are at a senior or managerial level within
their organizations. ACRP established a Facebook page a year later and currently has
several hundred “likes.” Social media tools continue to serve as an important and
interactive source of information and announcements on news relating to new publi-
cations, events, and opportunities to engage in the program.

ACRP’s web pages serve as one of its primary tools for sharing information with air-
port practitioners. Housed under TRB’s website (www. TRB.org), ACRP’s pages attract
visitors from all 50 states and many foreign countries, including Canada, India, United
Kingdom, Brazil, China, and France (Figure 7). While most of ACRP’s visitors come
via Google searches, 25 percent of ACRP’s total web visitors come directly to the site,
not through a search engine or third-party referral, indicating a strong awareness of
the site on the part of many web visitors. Since the launch of the ACRP web pages
in 2007, visits overall have been increasing from year to year, and in 2013 total visits
exceeded 170,000, of which more than 112,000 were unique visits (Figure 8).
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Figure 7: Worldwide Web Coverage for ACRP Publications

Web page visits per country

Figure 8: Growth of Visits to ACRP Website since 2007
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Major Accomplishments of 2013

Reaching the Airport Community with the Information It Needs
ACRP?s research products and publications have greatly contributed to and enhanced
solutions to real-world airport problems. ACRP publications include project reports,
synthesis reports, research digests, and the Impacts on Practice series.

In 2013, ACRP produced 39 publications, including 19 reports, one research digest,
four legal digests, and 11 syntheses. Some of the most frequently downloaded reports

include:

*  ACRP Synthesis 40: Lssues with Airport Organization
and Reorganization examines organizational design
and features a Flight Plan of critical consider-
ations that airport managers use when organizing
or reorganizing their airport functions for maxi-
mum effectiveness.

o ACRP Synthesis 46: Conducting Airport Peer Reviews
reveals a range of peer review formats being
used at airports when faced with challenging cir-
cumstances and the need to reach out to those in
similar situations for workable solutions.

o ACRP Synthesis 43: Environmental Assessment of Air
and High-Speed Rail Corridors provides examples
of where the modes are compared through aca-
demic research and NEPA impact reports for spe-
cific environmental effects, and where additional
research can improve the ability to assess the envi-
ronmental outcomes of these two systems.

Many of ACRP’s products offer innovations and new tools
that serve airport practitioners. The documents listed here
illustrate some of ACRP’s innovative reports and tools that
were developed this year.

o ACRP Report 93: Operational and Business Continuity Planning for Prolonged Airport
Disruptions provides a guidebook and business continuity software tool for
airport operators to assist, plan, and prepare for disruptive and catastrophic
events that have the potential for causing prolonged airport closure that
result in adverse impacts to the airport and the local, regional, and national

economies.

This year, ACRP Synthesis 36: Exploring
Airport Employee Commute and Parking
Strategies was awarded the Association
for Commuter Transportation 2013
Excellence in Scholarship Award. ACRP
Synthesis 36 addresses alternatives to
the drive-alone commute for airport
employees, the effectiveness and
challenges of airport employee commute
options programs, and commute options
programs offered by non-airport
employers that might be applicable to
the airport environment.
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o ACRP Report 83: Assessing Opportunities for Alternative Fuel Distribution Programs
provides a guidebook and toolkit for airports to introduce and market alter-
native fuels to their airport community that includes tenants and consumers
off airport.

In 2013, ACRP published four IOPs.

o Contingency Planning for Unexpected Passenger Delays describes how Fort Wayne
International Airport and Buffalo Niagara International Airport have devel-
oped and implemented IROPS plans based on ACRP Report 65: Guidebook for

Airport Irregutar Operations (IROPS) Contingency Planning.

e N o Maximizging Airport Facility Utilization and Efficiency with Common-Use Resources
Soproses o T describes how the San Diego County Regional Airport Authority imple-

mented common-use systems using techniques presented in ACRP Report 30:
Reference Guide on Understanding Common Use at Airports.

o Implementing Effective Airport Marketing Approaches to Tenants and the Community
shares lessons learned by Fort Wayne International Airport as it implemented
the seven easy-to-follow steps presented in ACRP Report 28: Marketing Guide-
book for Small Airports.

*  Evaluating Terminal Renewal and Replacement Options describes how airport per-
sonnel from the Port Authority of New York and New Jersey used ACRP
Report 68: Guidebook for Evaluating Terminal Renewal Versus Replacement Options
for Terminal A at Newark Liberty International Airport.

Delivering Research into the Hands of Those Who Need It Most:

Airport Practitioners

ACRP hit a high point for dissemination in 2013, as many of the dissemination activi-
ties it previously launched began to bear results. Whether through face-to-face interac-
tions, presentations at industry gatherings, or leveraging new media channels, ACRP
is making sure that its research is being disseminated to airport practitioners, that they
are using it, and that they are becoming more engaged with ACRP. Highlights include
launching the ACRP Ambassador Program, revitalizing the ACRP Speaker’s Bureau,
sustaining ACRP’s presence at key industry conferences and events, hosting informa-
tion sessions and workshops at major airports, expanding the ACRP webinar series,
and creating ACRP e-videos.

Reaching Airport Practitioners Face-to-Face

ACRP recognizes that one of the most effective ways to reach airport practitioners
is through in-person interactions. In 2013, ACRP’s Ambassador Program helped dis-
seminate ACRP results and engagement opportunities to airport professionals around
the country.

Airport Cooperative Research Program



The second year of the ACRP Ambassador Program
saw the installation of eight new airport professionals as
the 2013 ACRP Ambassador cohort. ACRP conducted
an Ambassador orientation program in March 2013 to
provide Ambassadors with information on the ACRP
research process, familiarize them with the policies and
procedures of the program, and summarize recent and
ongoing ACRP research projects. For most of 2013,
ACRP had a total of 16 Ambassadors serving the pro-
gram. These Ambassadors attended 29 airport industry
events across the country, reaching approximately 5,000
practitioners through direct Ambassador—practitioner
interactions.

Attending Industry Conferences and Events,
Leveraging Airports and Other Organizations

ACRP staff attend, participate in, and present at airport
industry events throughout the year, and these events

ACRP’s Ambassadors for 2013-2014

From left to right: Christopher Willenborg, Alex
Kashani, Gary Shafer, Dan Frazee, Linda Howard,
Frederick Busch, and Craig Williams.

present valuable opportunities to reach practitioners and distribute ACRP research
results during formal presentations and informal interactions. In 2013, staff attended
more than a dozen industry events, interacting with thousands of attendees over the
course of the year. In 2013, more than 600 individuals volunteered to serve as panel
members. ACRP also hosts information sessions and workshops at major airports

across the country to publicize its research.

In 2013, the Speaker’s Bureau included 25 individuals with affiliations in the private
sector, academia, and state and federal government. ACRP continually looks for areas
of improvement across its various dissemination programs and activities. In 2013,
ACRP conducted a survey of Speaker’s Bureau representatives to gather valuable
feedback and determine areas for development and improvement within the program,

which it will begin to implement in 2014.

Leveraging New Media to Scale Dissemination Efforts

In 2013, ACRP established an ACRP Ambassador Twitter
account (@WACRPambassadors) to enhance recruiting, program
name recognition, and event-specific Ambassador activities.
The account uses conference, event, and industry hashtags to

develop searchable ACRP content on Twitter and to publicize
Ambassador activities. By the end of 2013, the ACRP Ambas-

sador Twitter account already had 300 followers.

ACRP continues to exploit web technology to deliver and pub-
licize ACRP research results and activities via LinkedIn and
Facebook. Building on its success of previous years, ACRP

ACRP’s Ambassador Twitter Page

launched an expanded webinar series in 2013, producing 10 webinars that in total
attracted more than 2,200 participants and involved 36 key researchers of ACRP pub-
lications as speakers and moderators. Speakers presented 26 different ACRP reports

that supported the following themes.
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Environmental planning for airport winter conditions. Sate winter operations are criti-
cal to airports. ACRP research and a 2013 webinar examined aircraft deicing
materials and stormwater management.

Airport organization and workforce development. ACRP supports practitioners
and managers with guidance on trends and effective organizational practices,
including in-depth case studies. A 2013 webinar related to ACRP Synthesis 40
and received the highest satisfaction rating of all webinars in 2013.

Managing small airports. ACRP has developed resources to provide a range
of practical guidance to small-airport managers on financial, administrative,
operational, and technical issues as well as airport business plans.

o Airport planning with uncertainty in traffic and fuel price fore-
casting. ACRP shares strategies to help address fluc-
tuations in traffic and fuel price for airport managers.

o Airport emergency management and IROPS. Practitioners
at all airports require tools for managing emergencies
and IROPS. ACRP research has developed step-by-
step templates and customizable resources to help
airport managers during these unexpected events.

o Airport legal research digests. Since 2006, ACRP has
focused on providing legal research and reports on
topics of interest including federal, state, and local
regulations; day-to-day operations and tenant activi-
ties; and airport governance.

*  Understanding and mitigating disease transmission at air-

ACRP Report 77: Guidebook for Develop-
ing General Aviation Airport Business
Plans, one of the most frequently down-
loaded reports produced in 2012, con-
tinued to be popular in 2013. The report
was featured in ACRP’s 2013 spring webi-
nar, “Managing Small Airports.”

ports. Research provides practitioners with prevention
and control strategies to reduce exposure of trans-
mittable diseases.

Capital planning considerations for airport improvements.
Publications on airport planning, as well as design,
are commonly used ACRP resources. For example,
ACRP Report 25: Airport Passenger Terminal Planning
and Design contains spreadsheet models and sample
data sets to assist planners.

Airport emissions inventories and reduction strategies. Regulations and best practices
are researched and shared to help practitioners meet requirements.

Airport sustainability practices and strategies. ACRP oversees research projects
focusing on sustainability to educate airport managers on alternatives fuels
and products in order to minimize the environmental impact of airports and

support the values of customers and local communities.

ACRP’s webinars attracted attendees representing executive, technical, and adminis-
trative level airport employees from airports of all sizes in nearly every state. In post-
webinar surveys, 88 percent of webinar attendees reported that they were “greatly
satisfied” or “satisfied” with the ACRP webinar they attended.

Airport Cooperative Research Program



In 2013, ACRP also produced an e-video on problem statement devel-
opment. The e-video guides airport practitioners through the process
of creating and submitting a problem statement and encourages mem-
bers of the airport industry to use problem statements as a tool to
suggest research topics for ACRP. The e-video, titled “Developing an
ACRP Problem Statement,” is posted to the ACRP web site (http://
www.trb.org/ ACRP/ACRP.aspx).

ACRP e-video, “Developing an ACRP
Problem Statement,” with Craig
Williams.
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IMPACTS on PRACTIoe
ApriL 2013

Contingency Planning for

Unexpected Passenger Delays

afety and reliability are critical
S issues in the airport industry

just as price and location are in
retail sales. However, unlike location,
airport reliability is consistently under
siege from unexpected events such as
extreme weather, geological events, power
outages, and security threats. Any of
these can result in excessive passenger
delays and irregular operations (IROPS).
Appropriate planning and coordination
between the various organizations
involved in air transportation can mitigate
the severity of irregular operations. IROPS
require non-standard actions from a
variety of aviation service providers.
ACRP Report 65: Guidebook for Airport
Irregular Operations (IROPS) Contingency
Planning (2012) is a resource to assist

Right:
Aircraft diversion to

Fort Wayne International
Airport on July 5, 2012.

Photo courtesy of Dan Rak.

airports in the development of irregular
operations contingency plans in close
collaboration with all service providers.
ACRP Report 65 features numerous
resources that can be customized to the
user’s specific airport. These resources
include guidance on the topics to include
in a plan, checklists, worksheets, sample
agendas, and a sample IROPS plan.
As with any successful initiative, the
development and usefulness of an IROPS
plan require a point person, or IROPS
Champion, to facilitate the coordination
between all service providers and the
creation of an airport’s IROPS plan. An
IROPS plan is a dynamic plan that should
grow and change over time as new
situations are encountered and lessons are
learned that can improve future actions.

Airport staff at Fort Wayne International
Airport (FWA) in Indiana have developed
and implemented an IROPS plan based
on ACRP Report 65. Daniel Rak, terminal
services supervisor for FWA, noted that
the value of ACRP Report 65 is that it
enables diverse airport stakeholders to
document their individual plans and
develop a cohesive, comprehensive plan
for the airport that would allow for a

www.TRB.orc/ACRP

quick response when an event occurs.
Additionally, Mr. Rak remarked that
“ACRP Report 65 is scalable to all airports
organizing important documented plans
of cooperating organizations into one,
easy-to-use resource.” The IROPS Plan
for FWA includes a checklist for diverted
aircraft, gate use plans, runway use plans,
aircraft specifications, and individual
plans for airlines and concessionaires.
The FWA IROPS Plan was developed for
numerous unexpected events; however,
one event type was a regular occurrence —
flight diversions - that could benefit from
formalized plans. The formal documented
plan was seen as an opportunity to
provide quality customer service while
streamlining communication efforts as the
situation develops. Particularly during a
diversion event, this plan ensures a high
level of service to existing airport customers
as well as those on the diverted aircraft.
FWA schedules post-event conference
calls with stakeholders to review lessons
learned during the event that will later be
incorporated into a bi-annual review of
the plan and an annual IROPS workshop -
these activities ensure that the IROPS plan
is relevant, current, and state of the art.

Buffalo Niagara International Airport
(BNIA) has also developed and
implemented an IROPS plan based on
ACRP Report 65. The IROPS Plan for BNIA
includes a communication flow chart for
information sharing, consolidated tracking
of actions during the event, defined
support for passengers, and resources.
The defined areas of coordinated support
for passengers include: (1) support
for deplaning passengers, (2) sharing
facilities, and (3) providing a sterile area
for passengers who have not cleared
U.S. Customs and Border Protection.

continued on page 2
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IROPS Contingency Planning—continued

The passenger support defines roles and
activities for airlines, airport staff, the FBO,
concessionaires, and the FAA while the
passengers are onboard, deplaning, and in
the terminal. A resource inventory beyond
the initial planned shared use includes a
listing of ground equipment, mats, food,
water, and fuel that can be requested
during an IROPS event.

Tom Dames, airfield superintendent
at BNIA, values the role of contigency
planning and communciation: “Before
the plan, many of our associates were not
well prepared for irregular operations. The
contingency plan has eliminated the fear
of having to support an IROP activity alone
and with little experience. Now, the amount
and frequency of communication across
the airport’s departments, the airlines, and
supporting resources has increased for
each diverted flight. This communication
flow has led to several well-supported
diverted flights that probably would have

ACRP—Research that works for airports

www. TRB.org/ACRP

Since 2006, an industry-driven, applied research program that develops near-term, practical
solutions to problems faced by airport operators.

been delayed on the apron for additional
minutes under the inefficient practice.”

Understanding an airport’s current
response capabilities is an important step
in the development of an IROPS plan.
ACRP Report 65 provides detailed checklists
and tables to assist with the compilation
of existing IROPS event response
capabilities. The following topics and
related components provide a summary
of the type of information that should be
included in the capability documentation:

Availability of Services during an
IROPS Event

e Existing procedures.

e Airport’s goals for service to
passengers and other customers.
e Contingency response procedures.
e Coordination with other local service
providers.
Coordination of Services during an
IROPS Event
e Challenges of coordination between
two or more service providers.
e Challenges dependent on whether it
is a departure or arrival.
e Steps to improve the availability of
service.

Pre-position of Resources Required during
an IROPS Event
e Necessary resources.
e Arrangements,/procedures for shared
resources.
® Steps to ensure passenger’s needs
are met during extended stays in the
terminal.

Sharing Situational Information during
an IROPS Event

e Type of information being shared.

e Mechanism for sharing information.

e Use of the information by each
service provider.

Left:

Irregular Operations Contingency Plan report covers for
Fort Wayne International Airport (top image) and
Buffalo Niagara International Airport (bottom image).

Better Customer
Service through
Collaboration

“The purpose of the
Buffalo Niagara International
Airport IROPS response
management process is

to identify and document
actions requiring
coordination between two
or more aviation service
providers. Joint actions
are identified that reflect
both current individual
contingency plans and
areas of recommended
communication,
collaboration, and
coordination between
service providers.”

Buffalo Niagara International Airport
Irregular Operations Contingency Plan

A

e Additional beneficial shared
information.

Coordination procedures for service
providers to assist each other during
an extended delay, diversion, or
special mobility event.

Procedure to report the effectiveness
of the response to meeting passenger
needs during an event by each
service provider, individually and
collectively, to establish lessons
learned and improve response.

Airport Cooperative Research Program
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Maximizing Airport Facility Utilization and
Efficiency with Common-Use Resources

he common-use facility allocation
I and management approach is
an alternative to the traditional
reliance on exclusive-use facilities.
Common-use systems can increase the
utilization and flexibility of a facility, and
subsequently reduce costs, by providing an
interface that allows the use of proprietary
systems from multiple airlines. Although
the principles and benefits involved in
common-use resources are apparent, the
application of common use should be
carefully designed to optimize results.
ACRP Report 30: Reference Guide on
Understanding Common Use at Airports
(2010) addresses the various business
aspects, provides feasibility assessment
techniques, and details standard practices
of common use.

Right:
San Diego County Regional
Airport Authority Action
Committee for Common
Use kickoff meeting.

Photo courtesy of SDCRAA.

ACRP Report 30 details the essential
considerations for implementation of
common use in the operational areas
of planning, design and construction,
terminal operations, airside operations,
facilities maintenance, and technology.
The areas emphasize the importance of
business justifications for common use,
cooperation and trust among agencies and
businesses, consideration of the effects of
airport characteristics, common goals, and
required resources.

One popular and typically effective
common-use function is gate operation.
Common-use gates can add value, provide
flexibility and functionality, increase gate
position utilization, lower airline facility
costs, and accommodate temporary
needs. However, for these advantages
to be realized, airlines must cooperate
and coordinate activities, which can be
encouraged by airport operator installations
that are consistent with airline desires.
Other examples of common-use airport
applications include check-in counters,
passenger processing, terminal services,
curbside services, janitorial services, ramp
control, cargo operations, ramp and ground
handling, communications infrastructure,
and business software systems.

ACRP Report 30 provides a roadmap for
practitioners to implement the principles
of common use. San Diego International
Airport (SAN) is one airport that utilized the
report to implement new business models
for common use. The roadmap provides
essential information about the basics of
common-use practices for communicating
with stakeholders, specifies assessment
processes for common-use capabilities,
and describes necessary steps to develop
strategies for implementation.

Airport management at SAN convened the
first meeting of their Action Committee for
Common Use in January 2011. The purpose
of the committee was to provide a forum
for discussion and information exchange
among the airport management, aviation
consultants, airlines using the airport,
and common-use experts (including one
of the authors of ACRP Report 30). The
initial committee meeting included 33
individuals and served as the opener for
nine additional meetings.

In consonance with ACRP Report 30,
the committee established goals to:
1) provide an effective communication
forum; 2) outline policies and procedures;
3) ensure common-use implementation
aligns with business strategies and goals;
4) establish criterion and measures; and
5) account for all stakeholders’ interests.
As a final product, the committee
developed a comprehensive set of
recommendations and considerations for
common-use implementations.

In response to their use of the report,
Peter Aarons, program manager of Airport
Design and Construction at San Diego
County Regional Airport Authority,
remarked that, “ACRP Report 30 was

continued on page 2
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Common Use at Airports—continued

instrumental in our process for common
use. Having a nationally recognized
model to follow gave us the confidence
and background information needed to
assemble stakeholders, lead the discussion
of implementing common-use business
models, and move towards achieving our
goals. The roadmap proved to be especially
helpful for our airport.”

The steps followed by SAN (consistent

with ACRP Report 30) for common-use

implementation include:

1. Conduct an audit of current activities
and review common-use criteria.

2. Establish a committee comprised of
stakeholders.

3. Perform cost-benefit analyses.

Formulate an implementation decision.

Create and refine common-use

strategies.

Provide training and education.

Execute common-use strategies.

Review and refine strategies.

Document lessons learned.

10. Reconvene committee to review initial
common-use implementation.

11. Reunite committee at regular intervals
to improve common-use processes.

12. Disseminate findings to the aviation
community to improve the state of the
practice.

<o

o o N

ACRP—Research that works for airports

Since 2006, an industry-driven, applied research program that develops near-term, practical
solutions to problems faced by airport operators.

SAN has completed the majority of the
process with ongoing efforts in Step 11
and a future goal of disseminating lessons
learned in Step 12. The image below
illustrates the steps of the roadmap for
developing common-use processes.

The roadmap process can support an
airport in developing and adapting
common-use approaches into its own
unique airport environment. Successful
realization of common-use advantages
is possible through open and effective
communication with all users and by
exploring qualitative and quantitative
benefits for all stakeholders. Airport
staff and businesses must understand
the value and benefit of common-use
approaches for processing passengers,
receive support from executive leaders,
and have processes in place to support
collaborative decision making.

Legal and business arrangements are
critical for airport operators who manage
common-use facilities. ACRP Report 30
provides essential details about fee
structures and considerations for usage of
the facilities. The considerations include
cost distribution (by square footage or
other measure), rates and charges (by
landed weight, passengers, turns, or use),

www. TRB.org/ACRP

The following business
drivers need to be
considered when
looking at common-use

implementation:

* Maximize existing facility
utilization

* Avoid or defer capital costs

* Maximize facility flexibility

* Decrease the airport’s cost of
doing business

* Decrease the airline’s cost of
doing business

* Improve the quality of service
to airlines

* Improve the quality of service
to passengers

* Increase opportunities for
airlines to add or expand
service

* Gain a competitive advantage
over other airports

ACRP Report 30: Reference Guide on
Understanding Common Use at Airports

N

leasing arrangements and preferences,
liability and safety, assets, competitive
factors, customer service, marketing, and
sustainability. Airport operators might
also consider minimum use or take-
back criteria, such as operations per gate
per day, passengers per gate, seats, or
departures per gate per day, which would
set a minimum level of use for an airline to
sustain gate usage.

Left:
lllustration of the steps of the roadmap for developing
common-use processes at airports.
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APPENDIX A. Publications of the Airport Cooperative Research Program

Reports
No. Proj. No. Title, Pages, Publication Year
1 11-02/Task Safety Management Systems for Airports, Vol. 1: Overview, 40 p. (2007)
04
1 04-05 Safety Management Systems for Airports, Vol. 2: Guidebook, 174 p. (2009)
2 11-02/Task Evaluation and Mitigation of Aircraft Slide Evacuation Injuries, 86 p. (2008)
03
3 04-01 Analysis of Aircraft Overruns and Undershoots for Runway Safety Areas, 58 p. (2008)
4 11-02/Task Ground Access to Major Airports by Public Transportation, 214 p. (2008)
02
5 11-02/Task Quarantine Facilities for Arriving Air Travelers: Identification of Planning Needs and Costs, 34 p. (2008)
05
6 02-04 Research Needs Associated with Particulate Emissions at Airports, 64 p. (2008)
7 02-03 Aircraft and Airport-Related Hazardous Air Pollutants: Research Needs and Analysis, 64 p. (2008)
8 04-02 Lightning-Warning Systems for Use by Airports, 80 p. (2008)
9 02-04A Summarizing and Interpreting Aircraft Gaseous and Particulate Emissions Data, 90 p. (2008)
10 07-01 Innovations for Airport Terminal Facilities, 78 p. (2008)
11 02-06 Guidebook on Preparing Airport Greenhouse Gas Emissions Inventories (& WOD 2), 62 p. (2009)
12 05-01 An Airport Guide for Regional Emergency Planning for CBRNE Events, 52 p. (2009)
13 01-03 Integrating Airport Information Systems, 98 p. (2009)
14 02-02 Deicing Planning Guidelines and Practices for Stormwater Management Systems, 208 p. (2009)
15 02-05 Aircraft Noise: A Toolkit for Managing Community Expectations (& CD 70), 162 p. (2009)
16 01-01 Guidebook for Managing Small Airports (& WOD 5), 140 p. (2009)
17 10-04 Airports and the Newest Generation of General Aviation Aircraft, Vol. 1: Forecast, 36 p. (2009)
17 10-04 Airports and the Newest Generation of General Aviation Aircraft, Vol. 2: Guidebook, 124 p. (2009)
18 03-08 Passenger Air Service Development Techniques, 168 p. (2009)
19 01-06 Developing an Airport Performance Measuring System (& CD 79), 154 p. (2010)
19A 01-09 Resource Guide to Airport Performance Indicators (& CD 94), 288 p. (2011)
20 03-09 Strategic Planning in the Airport Industry (& CD 73), 136 p. (2009)
21 01-05 A Guidebook for Selecting Airport Capital Project Delivery Methods, 100 p. (2009)
22 06-01 Helping Airport and Air Carrier Employees Cope with Traumatic Events, 82 p. (2009)
23 03-02 Airport Passenger-Related Processing Rates Guidebook, 126 p. (2009)
24 10-03 Guidebook for Evaluating Airport Parking Strategies and Supporting Technologies, 162 p. (2009)
25 07-05 Airport Passenger Terminal Planning and Design, Vol. 1: Guidebook, 426 p. (2010)
25 07-04 Airport Passenger Terminal Planning and Design, Vol. 2: Spreadsheet Models and User's Guide (& CD
75), 82 p. (2010)
26 03-04 Guidebook for Conducting Airport Users Surveys, 256 p. (2009)
27 03-03 Enhancing Airport Land Use Compatibility, Vol. 1: Land Use Fundamentals and Implementation
Resources, 316 p. (2010)
27 03-03 Enhancing Airport Land Use Compatibility, Vol. 2: Land Use Survey and Case Study Summaries, 296 p.
(2010)
28 01-04 Marketing Guidebook for Small Airports, 196 p. (2010)
29 07-03 Developing Improved Civil Aircraft Arresting Systems, 206 p. (2010)
30 10-05 Reference Guide on Understanding Common Use at Airports (& CD 74), 244 p. (2010)
31 03-10 Innovative Approaches to Addressing Aviation Capacity Issues in Coastal Mega-regions, 178 p. (2010)
32 04-06 Guidebook for Addressing Aircraft/Wildlife Hazards at General Aviation Airports, 192 p. (2010)
33 01-02 Guidebook for Developing and Managing Airport Contracts (& CD 81), 82 p. (2011)
34 10-06 Handbook to Assess the Impacts of Constrained Parking at Airports (& CD 80), 112 p. (2010)
35 10-02 Planning for Offsite Airport Terminals, 94 p. (2010)
36 01-07 Airport/Airline Agreements--Practices and Characteristics, 112 p. (2010)
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Reports

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

37 03-06 Guidebook for Planning and Implementing Automated People Mover Systems at Airports (& CD 82),
226 p. (2010)

37A 03-07 Guidebook for Measuring Performance of Automated People Mover Systems at Airports, 134 p. (2012)

38 03-13 Understanding Airspace, Objects, and Their Effects on Airports, 164 p. (2010)

39 09-01 Recommended Guidelines for the Collection and Use of Geospacially Referenced Data for Airfield
Pavement Management, 108 p. (2010)

40 07-02 Airport Curbside and Terminal Area Roadway Operations, 40 p. (2010)

41 10-07 Guide to the Decision-Making Tool for Evaluating Passenger Self-Tagging (& CD 83; & WOD 10), 70 p.
(2011)

42 08-01 Sustainable Airport Construction Practices (& CD 88), 320 p. (2011)

43 02-13 Guidebook of Practices for Improving Environmental Performance at Small Airports (& CD 89), 364 p.
(2011)

44 03-11 A Guidebook for the Preservation of Public-Use Airports (& CD 102), 62 p. (2011)

45 10-01 Optimizing the Use of Aircraft Deicing and Anti-Icing Fluids, 180 p. (2011)

46 02-07 Handbook for Analyzing the Costs and Benefits of Alternative Aviation Turbine Engine Fuels at Airports
(& CD 91), 78 p. (2011)

47 01-08 Guidebook for Developing and Leasing Airport Property, 140 p. (2011)

48 03-15 Impact of Jet Fuel Price Uncertainty on Airport Planning and Development (& CD 93), 72 p. (2011)

49 01-10 Collaborative Airport Capital Planning Handbook, 136 p. (2011)

50 04-08 Improved Models for Risk Assessment of Runway Safety Areas (& CD 98), 182 p. (2011)

51 04-09 Risk Assessment Method to Support Modification of Airfield Separation Standards, 136 p. (2011)

52 07-06 Wayfinding and Signing Guidelines for Airport Terminals and Landside, 252 p. (2011)

53 02-11 A Handbook for Addressing Water Resource Issues Afffecting Airport Development Planning, 170 p.
(2011)

54 01-11 Resource Manual for Airport In-Terminal Concessions, 268 p. (2011)

55 03-05 Passenger Level of Service and Spatial Planning for Airport Terminals, 70 p. (2011)

56 02-10 Handbook for Considering Practical Greenhouse Gas Emission Reduction Strategies for Airports (& CD
95), 158 p. (2011)

57 11-02/Task The Carbon Market: A Primer for Airports, 80 p. (2011)

18
58 11-02/Task Airport Industry Familiarization and Training for Part-Time Airport Policy Makers, 64 p. (2011)
15

59 01-12 Information Technology Systems at Airports: A Primer, 108 p. (2012)

60 02-18 Guidelines for Integrating Alternative Jet Fuel into the Airport Setting, 136 p. (2012)

61 10-09 Elimination or Reduction of Baggage Recheck for Arriving International Passengers, 142 p. (2012)

62 04-07 Airport Apron Management and Control Programs, 64 p. (2012)

63 02-03A Measurement of Gaseous HAP Emissions from Idling Aircraft as a Function of Engine and Ambient
Conditions, 112 p. (2012)

64 02-25 Handbook for Evaluating Emissions and Costs of APUs and Alternative Systems (& CD 113), 90 p.
(2012)

65 10-10 Guidebook for Airport Irregular Operations (IROPS) Contingency Planning, 258 p. (2012)

66 01-14 Considering and Evaluating Airport Privatization (& CD 109), 124 p. (2012)

67 03-14 Airport Passenger Conveyance Systems Planning Guidebook (& CD 110), 68 p. (2012)

68 07-07 Guidebook for Evaluating Terminal Renewal Versus Replacement Options (& CD 112), 152 p. (2012)

69 01-16 Asset and Infrastructure Management for Airports: Primer and Guidebook, 136 p. (2012)

70 10-08 Guidebook for Implementing Intelligent Transportation Systems Elements to Improve Airport Traveler
Access Information (& CD 114), 138 p. (2012)

71 02-08 Guidance for Quantifying the Contribution of Airport Emissions to Local Air Quality (& CD 115), 76 p.
(2012)

72 02-14 Guidebook for Selecting Methods to Monitor Airport and Aircraft Deicing Materials, 276 p. (2012)

73 04-10 Airport-to-Airport Mutual Aid Programs, 192 p. (2012)

74 01-18 Application of Enterprise Risk Management at Airports (& CD 117), 72 p. (2012)
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Reports

No. Proj. No. Title, Pages, Publication Year
75 06-02 Airport Leadership Development Program (& CD 133), 334 p. (2013)
76 03-22 Addressing Uncertainity about Future Airport Activity Levels in Airport Decision Making, 152 p. (2012)
77 01-17 Guidebook for Developing General Aviation Airport Business Plans (& CD 119), 174 p. (2012)
78 02-16 Airport Ground Support Equipment (GSE): Emission Reduction Strategies, Inventory, and Tutorial (&
CD 123), 114 p. (2012)
79 03-17 Evaluating Airfield Capacity (& CD 124), 172 p. (2012)
80 02-22 Guidebook for Incorporating Sustainability into Traditional Airport Projects (& CD 125), 104 p. (2012)
81 02-19 Winter Design Storm Factor Determination for Airports, 60 p. (2012)
82 03-12 Preparing Peak Period and Operational Profiles—Guidebook (& CD 126; & WOD 14), 146 p. (2013)
83 02-36 Assessing Opportunities for Alternative Fuel Distribution Programs (& CD 129), 128 p. (2013)
84 02-21 Guidebook for Preparing Airport Emissions Inventories for State Implementation Plans (& CD 131), 68
p. (2013)
85 03-21 Developing and Maintaining Support for Your Airport Capacity Project, 40 p. (2013)
86 02-12 Environmental Optimization of Aircraft Departures: Fuel Burn, Emissions, and Noise (& CD 136), 104
p. (2013)
87 01-20 Procuring and Managing Professional Services for Airports, 120 p. (2013)
88 04-11 Guidebook on Integrating GIS in Emergency Management at Airports (& CD 139), 138 p. (2013)
89 02-24 Guidelines for Airport Sound Insulation Programs, 324 p. (2013)
90 03-25 Impact of Regulatory Compliance Costs on Small Airports (& WOD 15 Vol. 1; & WOD 15 Vol. 2), 92 p.
(2013)
91 02-20A Infectious Disease Mitigation in Airports and on Aircraft, 38 p. (2013)
92 10-11 Guidebook to Creating a Collaborative Environment Between Airport Operations and Maintenance, 148
p. (2013)
93 03-18 Operational and Business Continuity Planning for Prolonged Airport Disruptions (& CD 140), 152 p.
(2013)
94 04-12 Integrating Web-Based Emergency Management Collaboration Tools into Airport Operations—A Primer,
56 p. (2013)
95 04-13 Integrating Community Emergency Response Teams at Airports, 168 p. (2013)
96 07-09 Apron Planning and Design Guidebook, 168 p. (2013)
97 02-17 Measuring PM Emissions from Aircraft Auxiliary Power Units, Tires, and Brakes, 52 p. (2013)
98 03-26 Understanding Airline and Passenger Choice in Multi-Airport Regions, 98 p. (2013)
99 02-29 Guidance for Treatment of Deicing-Impacted Airport Stormwater, 330 p. (2013)
Research Results Digests
No. Proj. No. Title, Pages, Publication Year
11-03 Synthesis of Information Related to Airport Practices, 4 p. (2007)
11-02/Task Model for Improving Energy Use in U.S. Airport Facilities, 20 p. (2007)
01
3 11-03 Synthesis of Information Related to Airport Practices, 4 p. (2007)
4 11-03 Synthesis of Information Related to Airport Practices, 4 p. (2009)
5 11-02/Task Current and Emerging Issues Facing the Airport Industry, 32 p. (2009)
07
6 04-03 Guidance for Identifying and Mitigating Approach Lighting System Hazards, 16 p. (2009)
7 11-02/Task A Summary of How Proposed Firefighting Standards Would Impact Airports, 20 p. (2009)
11
8 11-03 Synthesis of Information Related to Airport Practices, 4 p. (2010)
9 02-01 Alternative Aircraft and Pavement Deicers and Anti-Icing Formulations with Improved Environmental
Characteristics, 12 p. (2010)
10 03-01 Light Detection and Ranging (LIDAR) Deployment for Airport Obstruction Surveys, 30 p. (2010)
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Research Results Digests

No. Proj. No. Title, Pages, Publication Year
11 11-02/Task Helping Airports Understand Payment Card Industry Data Security Standard (PCI DSS), 30 p. (2010)
14

12 11-03 Synthesis of Information Related to Airport Practices, 6 p. (2011)

13 11-03 Synthesis of Information Related to Airport Practices, 8 p. (2012)

14 11-04 Graduate Research Award Program on Public-Sector Aviation Issues, 20 p. (2012)

15 04-07A Use of Towbarless Tractors at Airports—Best Practices, 16 p. (2012)

16 11-01 Legal Aspects of Airport Programs, 12 p. (2012)

17 11-03 Synthesis of Information Related to Airport Practices, 8 p. (2013)

18 11-03 Synthesis of Information Related to Airport Practices (In Production)

19 11-04 Graduate Research Award Program on Public-Sector Aviation Issues Update: 2008-2013 (In
Production)

20 11-07 Taking Inventory of ACRP Research and the Next Challenges Facing the Airport Industry (In
Production)

Legal Research Digests (Project 11-01)

No. Topic No.  Title, Pages, Publication Year

1 01-03 Compilation of Airport Law Resources, 38 p. (2008)

2 01-02 Theory and Law of Airport Revenue Diversion, 30 p. (2008)

3 01-04 Survey of Laws and Regulations of Airport Commercial Ground Transportation, 186 p. (2008)

4 01-01 Compilation of DOT and FAA Airport Legal Determinations and Opinion Letters Through December 31,
2007 (CD 68), 3000 p. (2008)

5 01-05 Responsibility for Implementation and Enforcement of Airport Land-Use Zoning Restrictions, 68 p.
(2009)

6 01-07 The Impact of Airline Bankruptcies on Airports, 62 p. (2009)

7 01-08 Airport Governance and Ownership, 72 p. (2009)

8 01-06 The Right to Self-Fuel, 82 p. (2009)

9 02-03 Case Studies on Community Challenges to Airport Development, 64 p. (2010)

10 02-04 Analysis of Federal Laws, Regulations, and Case Law Regarding Airport Proprietary Rights, 52 p.
(2010)

11 03-03 Survey of Minimum Standards: Commercial Aeronautical Activities at Airports, 60 p. (2011)

12 03-01 Fair Disclosure and Airport Impact Statements in Real Estate Transfers, 70 p. (2011)

13 03-06 An Index and Digest of Decisions: Compilation of Airport Law Resources (CD 108), 0 p. (2012)

14 02-05 Achieving Airport-Compatible Land Uses and Minimizing Hazardous Obstructions in Navigable Airspace,
74 p. (2012)

15 03-02 Compilation of State Airport Authorizing Legislation, 108 p. (2012)

16 04-07 Procurement of Airport Development and Planning Contracts, 50 p. (2012)

17 03-05 State and Federal Regulations That May Affect Initiatives to Reduce Airports' GHG Emissions, 70 p.
(2012)

18 04-04 Buy America Requirements for Federally Funded Airports, 72 p. (2013)

19 04-02 Legal Issues Related to Developing Safety Management Systems and Safety Risk Management at U.S.
Airports, 48 p. (2013)

20 04-01 Airport Responsibility for Wildlife Management, 162 p. (2013)

21 04-05 Compilation of DOT and FAA Airport Legal Determinations and Opinion Letters Through December
2012 (CD 141), 0 p. (2013)

Syntheses (Project 11-03)
No. Topic No.  Title, Pages, Publication Year
1 S01-01 Innovative Finance and Alternative Sources of Revenue for Airports, 52 p. (2007)
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Syntheses (Project 11-03)

No. Topic No.  Title, Pages, Publication Year

2 S03-01 Airport Aviation Activity Forecasting, 32 p. (2007)

3 S04-01 General Aviation Safety and Security Practices, 44 p. (2007)

4 S10-01 Counting Aircraft Operations at Non-Towered Airports, 33 p. (2007)

5 S03-02 Airport Ground Access Mode Choice Models, 151 p. (2008)

6 S10-03 Impact of Airport Pavement Deicing Products on Aircraft and Airfield Infrastructure, 68 p. (2008)

7 S03-03 Airport Economic Impact Methods and Models, 76 p. (2008)

8 S10-02 Common Use Facilities and Equipment at Airports, 132 p. (2008)

9 S02-01 Effects of Aircraft Noise: Research Update on Selected Topics, 100 p. (2008)

10 S02-02 Airport Sustainability Practices, 120 p. (2008)

11 S09-01 Impact of Airport Rubber Removal Techniques on Runways, 116 p. (2008)

12 S04-02 Preventing Aircraft--Vehicle Incidents during Weather Operations and Periods of Low Visibility, 80 p.
(2008)

13 S03-05 Effective Practices for Preparing Airport Improvement Program Benefit-Cost Analysis, 76 p. (2009)

14 S03-04 Airport System Planning Practices, 80 p. (2009)

15 S04-03 Identification of the Requirements and Training to Obtain Driving Privileges on Airfields, 52 p. (2009)

16 S02-03 Compilation of Noise Programs in Areas Outside DNL 65, 112 p. (2009)

17 S02-04 Approaches to Integrating Airport Development and Federal Environmental Review Process, 44 p.
(2009)

18 S06-01 Aviation Workforce Development Practices, 44 p. (2010)

19 S01-02 Airport Revenue Diversification, 64 p. (2010)

20 S08-01 Airport Terminal Facility Activation Techniques, 136 p. (2010)

21 S10-04 Airport Energy Efficiency and Cost Reduction, 82 p. (2010)

22 S09-02 Common Airport Pavement Maintenance Practices, 112 p. (2011)

23 S04-05 Bird Harassment, Repellent, and Deterrent Techniques for Use on and Near Airports, 40 p. (2011)

24 S02-05 Strategies and Financing Opportunities for Airport Environmental Programs, 228 p. (2011)

25 S03-06 Strategies for Reuse of Underutilized or Vacant Airport Facilities, 72 p. (2011)

26 S04-06 Current Airport Inspection Practices Regarding FOD (Foreign Object Debris/Damage), 96 p. (2011)

27 S06-02 Airport Self-Inspection Practices, 122 p. (2011)

28 S10-06 Investigating Safety Impacts of Energy Technologies on Airports and Aviation, 48 p. (2011)

29 S10-05 Ramp Safety Practices, 68 p. (2011)

30 S01-03 Airport Insurance Coverage and Risk Management Practices, 60 p. (2011)

31 S01-04 Airline and Airline-Airport Consortium to Manage Terminals and Equipment, 102 p. (2011)

32 S04-08 Managing Aerial Firefighting Activities on Airports, 44 p. (2012)

33 S02-06 Airport Climate Adaptation and Resilience, 96 p. (2012)

34 S09-03 Subsurface Utility Engineering Information Management for Airports, 58 p. (2012)

35 S09-04 Issues with Use of Airfield LED Light Fixtures, 44 p. (2012)

36 S06-03 Expoloring Airport Employee Commute and Parking Strategies, 70 p. (2012)

37 S04-07 Lessons Learned from Airport Safety Management Systems Pilot Studies, 72 p. (2012)

38 S10-07 Expediting Aircraft Recovery at Airports, 108 p. (2012)

39 S10-09 Airport Wildlife Population Management, 78 p. (2013)

40 S01-05 Issues with Airport Organization and Reorganization, 40 p. (2013)

41 S10-08 Conducting Aeronautical Special Events at Airports, 130 p. (2013)

42 S02-07 Integrating Environmental Sustainability into Airport Contracts, 76 p. (2013)

43 S02-08 Environmental Assessment of Air and High-Speed Rail Corridors, 44 p. (2013)

44 S02-09 Environmental Management System Development Process, 58 p. (2013)

45 S04-09 Model Mutual Aid Agreements for Airports, 64 p. (2013)

46 S01-07 Conducting Airport Peer Reviews, 48 p. (2013)

47 S09-05 Repairing and Maintaining Airport Parking Structures While In Use, 54 p. (2013)

48 S01-06 How Airports Measure Customer Service Performance, 102 p. (2013)
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Syntheses (Project 11-03)

No. Topic No.  Title, Pages, Publication Year
49 S06-04 Helping New Maintenance Hires Adapt to the Airport Operating Environment, 60 p. (2013)
Web-Only Documents
No. Proj. No. Title, Pages, Publication Year
1 01-03 Analysis and Recommendations for Developing Integrated Airport Information Systems, 80 p. (2009)
2 02-06 Appendices to ACRP Report 11: Guidebook on Preparing Airport GHG Emissions Inventories (& Rep.
11), 87 p. (2009)
3 02-01 Formulations for Aircraft and Airfield Deicing and Anti-lcing: Aquatic Toxicity and Biochemical Oxygen
Demand, 121 p. (2009)
4 04-03 Guidance for Identifying and Mitigating Approach Lighting System Hazards, 88 p. (2009)
5 01-01 Development of a Guidebook for Managing Small Airports (& Rep. 16), 124 p. (2009)
6 01-05 Evaluation and Selection of Airport Capital Project Delivery Methods, 213 p. (2009)
7 11-02/Task How Proposed ARFF Standards Would Impact Airports, 115 p. (2009)
11
8 02-01 Alternative Aircraft Anti-lcing Formulations With Reduced Aquatic Toxicity and Biological Oxygen
Demand, 141 p. (2010)
9 11-02/Task Enhanced Modeling of Aircraft Taxiway Noise, Vol. 1: Scoping, 153 p. (2009)
08
9 02-27 Enhanced Modeling of Aircraft Taxiway Noise, Vol. 2: Aircraft Taxi Noise Database and Development
Process, 138 p. (2013)
10 10-07 Appendix to ACRP Report 41 (self-tagging) (& CD 83; & Rep. 41), 85 p. (2011)
11 02-09 A Comprehensive Development Plan for a Multimodal Noise and Emissions Model, 296 p. (2010)
12 11-02/Task Risk Assessment of Proposed ARFF Standards, 105 p. (2011)
17
13 02-23 Alternative Fuels as a Means to Reduce PM2.5 Emissions at Airports, 175 p. (2012)
14 03-12 Guidelines for Preparing Peak Period and Operational Profiles (& CD 126; & Rep. 82), 316 p. (2013)
15 03-25 Data Supporting the Impact of Regulatory Compliance on Small Airports, Vol. 1: Appendixes A, B, & C
(& Rep. 90), 121 p. (2013)
15 03-25 Data Supporting the Impact of Regulatory Compliance on Small Airports, Vol. 2: Technical Appendixes
(& Rep. 90), 151 p. (2013)
CDs
No. Proj. No. Title, Publication Year
68 11-01/Topic Compilation of DOT and FAA Airport Legal Determinations and Opinion Letters Through December 31,
04-05 2007 (LRD 4) (2008)
70 02-05 ACRP Report 15 Toolkit (& Rep. 15) (2009)
73 03-09 Workbook for ACRP Report 20: Strategic Planning in the Airport Industry (& Rep. 20) (2009)
74 10-05 Supplemental Materials for ACRP Report 30 (& Rep. 30) (2010)
75 07-04 Airport Passenger Terminal Planning Spreadsheet Models for ACRP Report 25, Volume 2 (& Rep. 25
Vol. 2) (2010)
79 01-06 Workbook for ACRP Report 19: Developing an Airport Performance-Measurement System (& Rep. 19)
(2010)
80 10-06 Parking Forecast Model and Instructions for Use: Supplemental Materials for ACRP Report 34 (& Rep.
34) (2010)
81 01-02 Appendixes to ACRP Report 33 (& Rep. 33) (2011)
82 03-06 Database of APM Systems for ACRP Report 37 (& Rep. 37) (2010)
83 10-07 Decision-Making Tool for Evaluating Passenger Self-Tagging (& Rep. 41; & WOD 10) (2011)
88 08-01 Collection of Practices for ACRP Report 42 (& Rep. 42) (2011)
89 02-13 Practices That Enhance Environmental Stewardship (& Rep. 43) (2011)
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CDs

No. Proj. No. Title, Publication Year

91 02-07 The Alternative Fuels Investigation Tool (AFIT) for ACRP Report 46 (& Rep. 46) (2011)

93 03-15 Airport Forecasting Risk Assessment Program for ACRP Report 48 (& Rep. 48) (2011)

94 01-09 Interactive Resource Guide for ACRP Report 19A (& Rep. 19A) (2011)

95 02-10 AirportGEAR and Supplemental Material (& Rep. 56) (2011)

98 04-08 Runway Safety Area Risk Analysis Tool for ACRP Report 50 (& Rep. 50) (2011)

102 03-11 Supplemental Materials for ACRP Report 44 (& Rep. 44) (2011)

108 11-01/Topic An Index and Digest of Decisions: Compilation of Airport Law Resources (LRD 13) (2012)

03-06

109 01-14 Appendices for ACRP Report 66 (& Rep. 66) (2012)

110 03-14 Resource CD for ACRP Report 67 (& Rep. 67) (2012)

112 07-07 Analysis Templates for ACRP Report 68 (& Rep. 68) (2012)

113 02-25 Tools for Evaluating Emissions and Costs of APUs and Alternative Systems (TEECAAS) for ACRP Report
64 (& Rep. 64) (2012)

114 10-08 Applying Intelligent Transportation Systems to Improve Airport Traveler Access Information (& Rep.
70) (2012)

115 02-08 Appendixes to ACRP Report 71 (& Rep. 71) (2012)

117 01-18 Airport ERM Tool for ACRP Report 74 (& Rep. 74) (2012)

119 01-17 Digital Files for ACRP Report 77: Guidebook for Developing General Aviation Airport Business Plans (&
Rep. 77) (2012)

123 02-16 Airport Ground Support Equipment: Tutorial and Database (& Rep. 78) (2012)

124 03-17 Supplemental Material to ACRP Report 79: Prototype Airfield Capacity Spreadsheet Model (& Rep. 79)
(2012)

125 02-22 Evaluation Tool to Supplement ACRP Report 80 (& Rep. 80) (2012)

126 03-12 Guidebook and Toolboxes for ACRP Report 82 (& Rep. 82; & WOD 14) (2013)

129 02-36 Toolkit for Evaluating Alternative Fuel Distribution Programs and Appendixes to ACRP Report 83 (&
Rep. 83) (2013)

131 02-21 Airport Emissions Estimator Tool and Other Support Material for ACRP Report 84 (& Rep. 84) (2013)

133 06-02 Supplemental Materials for ACRP Report 75: Airport Leadership Development Program (& Rep. 75)
(2013)

136 02-12 Departure Optimization Investigation Tool (DOIT) (& Rep. 86) (2013)

137 02-20 The Vector-Borne Disease Airport Importation Risk Tool (2013)

139 04-11 Tool Set for Integrating GIS in Emergency Management at Airports (& Rep. 88) (2013)

140 03-18 Airport Business Continuity Planning Software Tool (& Rep. 93) (2013)

141 11-01/Topic Compilation of DOT and FAA Airport Legal Determinations and Opinion Letters Through December

04-05 2012 (LRD 21) (2013)

Conference Proceedings

No. Proj. No. Title, Pages, Publication Year
41 11-02 Interagency-Aviation Industry Collaboration on Planning for Pandemic Outbreaks, 52 p. (2008)
47 11-02/Task Research on the Transmission of Disease in Airports and on Aircraft, 70 p. (2010)
13
Note

Publications in parentheses with an ampersand (&) are companion publications.

Publications in parentheses without an ampersand are reports or digests published as stand-alone CDs.

2013 Annual Report of Progress

25






S Hoday

sweibold uoISsadu0)

se payslignd - paiejdwod TTOZ/TE/S  600Z/LT/9 laysi4 yb1eT 000'0s€$  (60)000°0S€$  leulwla]-ul wodiy Buipueisispun TT-10
sue|d [ende) uodiy
61 Loday BuigasianQ pue Bunuawajdwi

se paysiignd - pai|dwod 0T0Z/TE/CT  600Z/0T/L 9INH §S6'66€$  (60)000'007% ‘Buidojanaq o) XoogpueH v 0T-T0
V6T Moday slojedlpu| aouewWIOLad

se payslignd - pare|dwod 0T0Z/TE/ZT  6002/8/S "ou| ‘uewAM JBAIIO 000°00¥$  (60)000°00%$ uodiy 01 8pINg 82IN0saY 60-T0
/¥ voday S91eI00SSY Auadouid uodiy Buisea

se payslignd - paie|dwod 0T0Z/0S/6  800Z/¥72/9 pue Buonswy "M'Y 000'06€$  (80)000‘00t$ pue Buidoj@As( 1o} 300gsping 80-T0
9¢ uoday solisuL|loeIRYD pUE SBdI10eId

se paysliand - pae|dwod  0T0Z/S/F  800Z/0E/S S91eI00SSY ® 0PUOdIY G00'€6ES  (80)000'00T$ - sjuawaalby aulliylodiy 10-TO
wia1sAs
6T 1Uoday dnoio uswabeuep awalnsea asuewlouad yodiy

se paysliand - payg|dwod  0TOZ/2/y  8002/9/S ainpniseyul 000'00v$  (80)000'00v$ e Buidojanaq Joj 300g8pIing v 90-T0

(oT)o00'0L$

Tz Hoday (80)000's2$ swaisAs A1anijaq 10aloid

se payslignd - pale|dwod  600Z/0E/.  L00Z/v/y  Ausismun uieisesyloN v66'v6T$  (L0)000°00T$ [ended wodiy 1o} 3ooqaping S0-T0
8¢ Woday suodiy

se paysiigqnd - paiedwod 600Z/0£/6 2002/92/0T Buninsuod €103 000'002$  (£0)000'002$ |lews .oy Yoogaping Bunaxre 0-10

T UBWN20Qg

Aluo-gam pue €T Hoday swalsAs

se paysiignd - paie|dwod 8002/2Z/TT  L00Z/0T/8 Buninsuod yoal oidy 000°00€$  (20)000'00€$ uonewuloyu| Hodiy Buneibaiu €0-T0
€€ Uoday s1oenuo) uodiy Buibeuey

se payslignd - pale|dwod 0T0z/8z/c  L00Z/vely g1NH 000'GT€$  (L0)000'00v$ pue Buidojaasq 1o} yoogeping Z0-T0

G JUBWN20Qg

AlUO-ga/\ pue 9T Loday suodiry

se paysliand - pale|dwod 600Z/TE/S  L00Z/¥2/T  ©lossuuly Jo Ausisnun 0£zZ'26€$  (90)000°00t$ [rews Buibeue Joj 300gspinD T0-T0

uonesisiuiwpy T0
19210 (s)uosrer] sniels areq areq lo10eNUOD  JUNOWY  UONBIO||Y AL "'ON
Jelis vv4d pu3z uels 1denuod

€702 ‘T€ ¥39N3DIA HONOYHL SNLVLS 103r0dd 40 AYVINIANS - g XIANIddV

27

2013 Annual Report of Progress



wtOn_.__< 1e adualali|lu]|

z1eyos "1 BueoH "M ssaiboid uryosessay  ¥T0Z/T/8  €T02/2/S  "dioD Buluueld waisks 687'6¥€$  (ET)000'0SES I4IM dAndnusig BureBmn €2-T0
s109loid
aoueualue pue [ended uodiy
Jablaquaalo S| 'N ou| ul sysiy buibeuepy pue Buissassy
‘W usi4 ' ssalbold Ui yoressay +TOZ/YT/S ZTOZ/YT/8  'SUONN|OS 10843 1081d 000'00€$  (2T)000°00€$ AlInyss800nS 10} 400g8pIND 2210
swniuosuo)
z1eyds ' uewxo0Ig "M ssalbold ul yoressay $TOZ/T/S  2TOZ/T/9 SOIdIVAY 2+9'28€$  (ZT)000'00v$ aullIy-uodiy 10j 400g8pIND vV 12-10
/8 uoday suodlly 10} SB2IAISS [eUOISSB)0.d
se payslignd - paiejdwod €10z/0Z/T  TTOZ/ST/9 gLNH 000'0S€$  (TT)000'0SES Buibeuep pue Buunooid 02-10
aseqele pue [8poN
siwes 'y Bunewns3-1so) e buidojaaag
uIg1spioo uspaslg ¢ ssaiboid Ul yosessay +102/€2/S  TTOZ/ET/L 071 ‘[e1apad YOW 000°00¥$  (TT)000'007$ ‘sjuswanoidwy feyded uodiy 6T-T0
1/ 1Uoday suodiy 1e Juswabeuely
se payslignd - paiejdwod ZTOZ/0E/E  0TOZ/0E/9 VSN ‘UsieN 000°0S€$  (0T)000'0SES sty asudisiug jo uoneoiddy 8T-T0
// voday dnol9 Bunjnsuo)d sue|d ssaulisng 1odily UoeIny
se paysiiand - paleidwod  ZT0Z/T/9  0T02/82/9  Iwawsbeue uoneiny 0Ge'86€$  (0T)000'00v$ [esauas Buidojaasq Jo) 400gaping LT-T0
69 Hoday suodily Joj Juswabeue
se payslignd - pa|dwod TT0Z/T/ZT  0T0Z/9T/9 Buninsuod aHO 000‘00v$  (0T)000'00Y$ alnjniselu| pue Jossy 9T-T0
suoday Joj aping
VY - mw_mwumbw 9NuUaAly aAllBAOUU|
uIgIsSpIoo 1 yooisauyed ‘9 ssalboid ul yoreasay ¥TOZ/TE/T OTOZ/VT/S "ou| ‘ydosloiay Jawesy 000°00¥$  (0T)000‘00V$ Bunuswajdw| pue Buissassy ST-10
99 uoday uoneznenud uodiy
se paysiiand - pae|dwod TT0Z/TE/ZT 0T0Z/0T/S 1aysi4 yb1dT 000'005$ (VY60)000'005%$ Bunenpea3 pue Buuapisuod ¥1-10
aouewlopad uodiy
(07)000'00T$ Bunjrewyousg Joy uonedlddy gam
auowees '\ moyong ‘a ssalbold ul yoressay $T0Z/TE/CT 0TOZ/0E/6 Buninsuo)d snepewy /z/'6v5$  (V60)000'005$ uaAug-aseqereq e Buidojanag €T-T0
65 1oday suodiy 1e swalsAs Abojouyoa ]
se paysliand - pae|dwod TTOZ/TE/S  600Z/L/L 271 ‘dnoio yied €¥8'8ve$s  (60)000°0SE$ uoinewlou| 1o} JaWid v ZT-10
192140 (s)uosrer] sniels areq areq 10J0eNUOD  unowy uoie0||v 9L ‘ON
yeis vv4 pu3 uels 19B10U0D

(penunuog) g X|IaN3ddv

Airport Cooperative Research Program

28



suonpuoD
sIquy pue aulbul jo uonound

£9 uoday e se JJeiolly Bup| wolj suoissiwg
se paysiiand - pas|dwod ZT0Z/0S/E  6002/ZT/T "Oul ‘yoseasay sukpoiay Tvl'66¥$  (90)000°005$ dVH snhoase9 JO juswainsesi\ V€e0-20
sisAjeuy pue spasN yosessay
/ uoday :sjuein|jod My snopiezeH
se paysliand - pa1e|dwod 200Z/8T/ZT 9002/6T/ZT "Oul ‘Ydseasay aukpolay 000'00T$  (90)000°'00T$ parejoy-uodily pue yelouy €0-20
T¥-T soonoeld SWalSAS 1uswabeue
Buioiag pue T Loday 191eMWIOIS 10} S3J110eId
se payslignd - pale|dwod 800¢/¢T/6  9002/6/0T Il'H WZHD 000°00€$  (90)000°00€$  pue sauleping Buluueld Burleg 20-20
8 Juswnood
AlUO-ga/ se paysignd
yodal feuy |In} ‘6
1s961Q S)nsay yoseasay
se paysiignd uodai feuy sonsuLoRIRYD [RIUSWUOIIAUT
10 Alewiwins ‘g JuswnooQ panoidw| yum suonejnuwiio
AluO-ga/ se paysignd euljore)d Buio-nuy pue sia218Qg
uodas wus| - paig|dwod 0T0Z/82/  900Z/T/TT Yinos jo AusisAiun 000'009%  (90)000°009%  1UBWSARY puR RIdIY SAINRUIS)Y T10-20
JusawuolIAUT (20
Bless ‘g Alunwwo) uodiy ayx
z1eyos "1 uojed 'H swdojansq ul (¥T)000'00€$  BuiBebuz Joy souePIND - USDIXSN 82-T0
SlyMm ‘9
auoweles ‘W euelq 'L uawdojanaq ul (¥T)000'0S.$ lawid v - UsDIXaN 12-10
aoualadxg
z1eyos 1 puowAey ¢ swdojansq ul (¥1)000'00%$ Jawoisn) uodiy 8y Buiroidw 92-T0
sanunuoddo
ssauisng uodiy ul uonedionied
200 'S 271 ‘S90INIBS ssauisng |[ews pue Alsianq
Z1eyds 'L BN 'O ssaiboid Ul yosessay #T0zZ/2T/ZT  €TOZ/ET/8 [eiopad aleisx3 000'052$  (ET)000°0S2$ Buiseasou 1o} 300g8pIND v G210
uebims ‘s uosueH 92IN0S 8nuaAay
SlalleneN [ uunbny ‘0 ssalbold Ul yoressay $T0Z/ZT/ZT E€TOZ/ET/S ® JBIIIN J9IIIN SlleH 2T9'66€$  (ET)000'007$ vodiy ue se ABisu3 s|gqemausy ¢-10
1901110 (s)uosrer] snyels areq areq 10]0BJJU0D  JUNOWY uoneoso||y e ‘ON
Jeis vvd pug vels 10e1U0D

(penunuod) g X|IaN3ddv

29

2013 Annual Report of Progress



spodily [fews e asuewiopad

et Uoday siauped (80)000'S/.$ [eluswuoaiaug buirosdw
se payslignd - pa|dwod 0T0z/02/8  600Z/9T/9 pue ynws ‘weysalo 000'002$  (60)000'002$ 104 s8211deld JO 400Q09pIND €1-20
9SION pue ‘suoissiwg
9g uoday ‘uing |an4 :sainuedaq yeloay
se paysliand - pa1e|dwod £T0Z/62/€  600Z/0Z/y  du| ‘sauoleioge 8)Ap 000'00€$  (60)000°00E$ J0 uoneZIWNRdQ [ejusWUoIIAUT Z1-¢0
Buluue|d uswaoueyus Aoede)d
£G uoday slauled yodiy Bunoayy senss| 82iN0say
se paysliand - pa|dwod TTOZ/TE/S 600Z/TT/S pue ynws ‘weysalo 000'05T$  (60)000°0ST$ J81eA Buissaippy Jof YoogpueH v TT-20
suodiy
1o} salfa1ens uononpay uolssiwg
9G uoday se9) asnoyuaals [eanoeid
se payslignd - paiejdwod  TT0Z/6/9 6002/6/9 WA Tz6'66¥$  (60)000°'005$ Bupspisuo) Joj yoogpueH 0T-20
|9PO SsuoIssIWwg
TT uawnooqg AJUO-ga pue asIoN [epownn e Joj ueld
se payslignd - pare|dwod 0T0Z/62/0T  800Z/L/L "ou| ‘salojeloqe 8AM 0£9'66T$  (80)000'00Z$ uswdofensq aaisusyaidwo) v 60-20
suoissiwg parejoy
T/ Hoday -uoday woly syedw| Anend Jy
se payslidnd - pargidwod ZT0Z/0S/r  800Z/¢/9  "Oul ‘sauoleloge 9)AM 0.6'66G$  (80)000°'009$ 2207 01 suonnguuod Buikyuend 80-20
suodly 1e sjan4 auibug
o uoday aulgIN] aAeUIa)|Y JO Sljauag pue
se paysiiand - pee|dwod 0T0Z/62/0T L002/2Z/0T oul ‘ISSD 096'66%$  (20)000°005$  S1S0D 8 BuizAjeuy Joj qoogpueH 10-20
2 uawnoog S3LI0JUSAU| SUOISSIWT
AlUO-ga/M pue TT Loday (DHD) seo asnoyusalo
se paysliand - pee|dwod  800Z/8/6  L00Z/6/0T  "dul ‘sauoyeloqe 8AM €0'66T$  (L0)000'002$ uodiy Buredaid uo yoogaping 90-¢0
suoneoadx3
GT voday Aunwwo) Buibeuey
se paysiignd - palejdwod  600Z/TE/E  L00Z/0Z/¥ umoig % wnipue z8e'66e$  (L0)000'00S$ 10} 1|00 V :8SION Hesdly S0-20
eleq suoissiwg
6 Hoday e|loy a1e[noilied pue snoases) 1elolly
se paysiignd - paiejdwod  800Z/TT/.  L00Z/ZTiv -UNOSSIN 10 Asisnun 0Lv'67€$  (L0)000'0SES Bunaidisiu| pue Buizuewwns V¥0-20
9 1oday -ou| ‘dnoi Bunnsuo) suodly e suoissiwg arejnaised
se paysiiand - pae|dwod  800Z/T/E £00¢/2/T [euswuoInUg  /68'66% (90)000°'00T$  Ynm paIeINOSSY SPasN Yoleasay 0-2¢0
122140 (s)uosrer] snjels areq areq lo10enuo)  Junowy uoieoo|y AL "'ON
Jeis vvd pug vels 10e1U0D

(penunuod) g X|IaN3ddv

Airport Cooperative Research Program

30



68 1oday swrelboid uonensu|
se paysiiand - pae|dwod  £T0Z/8/E 0T0¢Z/L2/8 dnolio asuked ssuor 000'002$  (0T)000'002$ punos uodiy 10} saullBpIng ¢-20
suodiy
€T awnaoq AluO-gam ‘dioD 1€ SuoISSIWT G ZINd @Inpay
se paysiignd - paie|dwod  ZT0Z/0E/ 0T0Z/9/L aouewlopad 109loid 862'66¥$  (0T)000‘'00S$ 0] SUESIA B Sse s|and aAlleuls)y €¢-¢0
08 Loday s108lold 1odiy [euonipel |
se payslignd - paie|dwod ZT0Z/TE/S  0T0Z/CT/L umolg % wnipue ] 000'00€$ (V60)000'00€$ owi Ajiqeureisng Buirelodioou| ¢¢-c0
sue|d uonejuswajdw|
8 1oday S90UBI0S 2]B]S 0 S3lI0JUBAU| SUOISSIWT
se payslignd - paie|dwod €102/82/ 0TOZ/TE/S [euswuoliauz gy S08'66¥$  (0T)000°00S$ uodiy Buedald 1o} 30ogaping T1¢-20
16 Loday Buusauibug Yelolly uo pue suodiy
se paysiignd - pa|dwod €T0Z/TE/S TTOZ/9/L  ® YesaH [eluswuosiaug 000'002$  (TT)000°002$ ul uonebniN aseasiq snonoaju| Vv0¢-20
saseasiq aulog-10asu|
LET-AD-dHD JO pealds pue uoissiwsuel |
se paysiignd - paie|dwod  £T0Z/0E/6 0toc/L/6 epuold jo Ausisniun §66'6v2$  (0T)000°0S2$ 9l Ul [9AeIL I JO 8|0y 8yL 0¢-¢0
T8 uoday suodiy Joj uoireuiwialeg
se payslignd - paie|dwod 2T0Z/T/ZT  0T0Z/¥2/9 II'H WZHD 666'6v2$ (¥60)000°'00€$ l1010e4 WIOIS UbISaq JBIUIM 61-20
Bumes
09 Hoday uoday 8y} o |and 18r dAIRUIB)Y
se paysiiand - pais|dwod TTOZ/9T/0T 0T0Z/LT/9 uoneIny uossN Z86'6v2$  (V60)000'052$ Buneibau| Joy saulepIND 8T-¢0
saxelg
/6 Woday ABojouyda] pue adualds pue sall] ‘suun Jamod Aleljixny
se payslignd - paleldwod €TOZ/TE/S  0T0Z/E/6 jo Aussanun unossIN 000°'005$  (Y60)000°005$ woy suoissiwg Nd Bunnsesy 11-20
salbarens uononpay
8/ Uoday uoissiwg pue Alouaaul (3s9)
se paysliand - paiejdwod ZT0Z/0€/9  0T0Z/8T/9 WNAao /T.'665$ (¥60)000'009$ Iuswdinb3 noddns punoio uodity 9T-20
sseln ‘s Buipuad dnoio Ansnpu| vodiry
auoweles ' moureg "¢ uonealgnd - pale|dwod €T10Z/ST/L  010Z/22/6 Buninsuo) eipessed 000°00€$  (V60)000°00€S ay) 1o} saibayens Buiphoay GT-¢0
sfeuae|y buniag
2/ voday slauped 1elolly pue odiy JoJUolN 01
se paysiiand - pale|dwod 2102/82/2 0T0¢/E/9 pue ynws ‘weysalo 000'0ST$ (V60)000'002$  SpPoylsiN Bunosies 1oj yoogspino 1-¢0
122140 (s)uosrer] snjels areq areq lo10eNU0D  JUNOWY uoneao||y apiL ‘ON
Jeis vvd pu3g uels 1denuod

(PanunUOod) g XIaNAddV

31

2013 Annual Report of Progress



Jablaquaalo anaIo "M suodlly 1e suolssiwg
‘N siehg ¢ ssalboid ul yoressay  ¥T0Z/T/v T10C2/€/9 "ou| ‘yoressay eUBIS 000°00S$  (TT)000'00S$ pesT yesay Buikiuend €-20
suppad ‘d Buipuad SUOISSIWT UoIONNISU0D
Z1eyds ‘1 JBysid v uonealgnd - paie|dwod  £T0Z/0E/6 1102/T/L "ou| ‘saloreloqe sAM 086'67€$  (TT)000'0SES uoduy Buirewns3 Joj soueping €€-¢0
SSNIAIY
Buloieg uodiy Aq paoedw)
yserod D slarepn Buinisoay ul swiyolg
alalleneN 3dIpausd 'Y ssaiboid Ul yosessay +102/82/2  1102/0Z/L Il'H WZHO 000'00€$  (TT)O00'00%$ [elqotolN souesinN Buipuelsispun 2e-20
Jablaquaalo oH 'g Buipuad sjuswieal]
‘W siehg ¢ uonealgnd - paie|dwod  €T10Z/ST/6 110C2/8/L "ou| ‘salioreloqe sAM 086'67€$  (TT)000'0SES uolre|nsu| punos JO JUsWSsSassy T€-¢0
(FT)0ZE'96T$ S@2n0RId 9|qeureIsns Jo aseqereq
dlaueneN © enouben "d ssaibold Ul yoressay »T0Z/TE/CT  TTOZ/8T/L INdD 000'005$  (TT)000'00S$ Ansnpul-uodily sy Buroueyug 0€-20
66 1oday slauned Jaremwi01s uodiy payoedw)
se payslignd - pae|dwod €T0z/05/6  TTOZ/TE/S pue ynws ‘weysalo 000'005$  (TT)000'009$ -BuidieQ 40 JUBWIES. | 10} BdUBPIND 62-20
Bunuswajdw| pue
uosdwoy] 'y ‘ou| ‘uipsnig T)Y0T'28% ‘Bulinsea|y ‘Bunenjens 1oy s|oo ]
o)alleneN [ ©eleds 'd ssalbold ul yoressay ¥T0Z/TE/CT  TTOZ/LZ/9 usbueH ssseuep +/8'665$  (TT)000'008$ :saonoeId Aljigeureisns Lodily 8¢-¢0
C dWn|oA 1a3v o}
‘6 Juawnaog AJUO-gapn uianed AlAnoaaIg asIoN IXe] 1ar
se paysliand - pae|dwod £10z/62/€  2102/22/2 "ou| ‘sauoeloqe 8AM  292'v/$ (z1)000'G.$  [ensswwo) ousuas e Buidojansa V.2-20
T awnjoA
‘6 Juawnaoqg AJUO-gapn Bulspo asioN Hodiy
se payslignd - parejdwod €T0Z/62/€ 0TOZ/TT/9  -Ou| ‘seuoleloqe 8IAM 6.2°6¥T$  (0T)000'0STS 10J 8seqereq SSION Ixel Jeldlly 12-20
Buiurea
oprediq 't Buipuad JuspnIs Bunosyy suonipuo)
uieIsp|oo 1 naped ‘A uonealgnd - pae|dwod €T0Z/0S/TT  0T0Z/92/9  "oul ‘sauoleloqe 9k 229'6vv$  (0T)000'0SY$ 8SION Yelolly Buissassy 9¢-20
SWaISAS anneula)yY
19 Hoday SaJeI00SSY pue s,NdV JO SIS0D pue SuoIssIiwg
se paysliand - pae|dwod TT0Z/TE/ZT  0T0Z/L/L 80UdI0S [eluBwuolAUT €22'66T$  (0T)000'002$ Buirenrens oy soogpueH G220
19210 (s)uosrer sneis areq areq lojpenuo)  unowy uoned0|vy aL "'ON
Jelis vv4d pu3a uels 10R1HU0D

(peanunuod) g X|IaN3ddv

Airport Cooperative Research Program

32



SUOISSIWT 3|P|/IXe L Weloy

apeMm ‘d $90UBIS j0 uoreaynuend 1A3av/SIWNAI

sjalleneN ‘¢ euanbas D ssalbold ul yoressay +T10Z/8/0T  £T0Z/8/L [eluswuolnug gy 656'6v2$  (ET)000'0S2$ anoidwy 01 ABojopoyia N S¥-20
ps|ebiws o uonoaipald asIoN Anunwwo)

sjalleneN ‘¢ 8H ' ssalbold Ul yoressay $T0Z/T/6  €T02/2/S  oul ‘seuojeloqe 9)AM TT8'6¥2$  (ET)000°'0SZ$ asIoN Ja1dodl|aH Jo} 8aueping ¥¥-20
suoneuaduo) ZON
S90UBIS 101paid 01 1d3V/SAINT 10} 8INPON

sjalleneN ‘¢ apem 'd ssalbold Ul yoressay GTOZ/6/T  €TOZ/OT/L [euswuolaug gy £/5'66€$  (ET)000'00¥$  Ansiwayd XON 1o wuswdojansq €¥-20
suoday
eljanbas 0 01 pajejay Salpnms yijesH a1gnd

aleleAeN Kauejag "M ssalbold Ul yoressay +T0Z/0S/y ZT0Z/GZ/6  dul ‘ssuoresoqe 9)AM S29'66T$  (2T)000°00Z$ pue Aurend 1y Buipuelsiapun Zr-20
Sa1101UdAU| SUOISSIWT uodily 10}

alaleAeN oplediq 't ssalbold ul yoressay +T0Z/0E/y  2TOZ/T/6 dnoio snwped ayl 866'6v¥$  (2T)000'0Sr$ sBumes 1sniylL yosyel Bunewns3 Tv-20
suodiy
Bingeaid v 1e Buiuue|d uoneldepy pue

auoweres ‘W Appno "L ssalbold Ul yoressay +T0Z/6T/S 2T0Z/0Z/TT D71 ‘sined® Ausamed £26'T6v$  (2T)000°00S$  1uswISsassy ysiy abueyd srewi|d 0v-20
O RRBEERIINELS Jouny uoday arenjea3 o) bunsa |

sjalleneN ‘¢ JoIpausS v ssalbold Ul yoressay $TOZ/7/T  ZTOZ/S/OT  IUSWUIBA0D SplRldMaN £09'6€€$  (2T)000°00S$  Anoixol uanjy3 ajoym Buifddy 6€-20
aoedsiy
Buipuad uosueH pue suodiy yum Aljignedwo)

71eyos "L uosueH 'y uonealgnd - pae|dwod €T02/2/TT  2T0Z/2/S ® JB|IIIN JBIIIN SIeH 058'677$  (2T)000'0S7$ sanioe ABisu3 loy soueping 8¢-20
WigH ‘9 uosueH JeIdIlyy UOIIBIAY [elauss) 10}

alaueneN ‘¢ 8H'd ssalbold Ul yoressay +T0Z/TE/E  TTOZ/ET/9 9 JB|IIN J9|IIN SlleH 000°0S5€$  (TT)000'007$  AorInody [SpoiN 9SION paresBalul 1€-20
swelbold
€8 Uoday uonnqguisiq [N sAIeUIB)Y

se paysiiand - pae|dwod 210z/9/2T  T1102/92/S uonelny uoisN 000°00v$  (TT)000'00S$ 1o} saniunuoddQ Buissessy 9¢-20
aoueqJnisig das|s pue asuefouuy
NOZIS "N uosueH 9SION Yelally mc__ucgm\_w_ucD

s1aueneN ¢ uosueH 'y ssalbold Ul yoressay +T10Z/T€/E  TT0Z/0Z/6  JB|IIIN JBIIIIN SIeH €66'665$  (TT)000'009% 10} spoyIs\ yoressay §e-20

19210 (s)uosien snels areq areq 1010eNUOD  uNnowy uole0||v 9L ‘ON

Jeis vvd pug vels 10e1U0D

(penunuod) g X|IaN3ddv

33

2013 Annual Report of Progress



Jablaquaaio suodly 1e suononpay

‘W apem ‘d uswdoanaq ul (¥1)000'002% uoissiwg pea buipuelsispun 15-20
suodlly Joj sujauag azZIwixe
1Ryl saniunuoddo Abisu3

Z1eyos "L uowo|os "o uswdojanaq ul (¥T)000'00€$  Blgemauay s|quedwo) Buluueld 95-20
S9|1J0id Yeloly

alaueneN ¢ sehald r uswdojanaq ul (r1)000'0S€$  prepuels-uoN .o} asioN Bulspon GS-20
Jablaguaalo apeM ‘d suodiy [euoibay

‘W e "D uawdoanaq ul (rT)000'00S$ e suoissiwz Yesoly Buunsesy ¥5-20
sjnsay Buuojuo

auowrefes ‘\ serod ‘0 Juawdojanaq ul (¥1)000'052$ a1\ wodiy Bunaidis €5-20
ABojopoyia|N uondiosqy

alaueneN ‘¢ densaid ¢ uswdofanaq ul (¥T)000'052$ punos punois Yos pue preH 25-20
sweibold
uone|nsu| punos uodiy ul pasn
S|aAa7 asIoN Jouaiu| Buluiwieleq

Zreyos ‘1L 8H ' swdojansq ul (¥1)000'00€$ 1o} spoyls|n Bunenjens 16-20
SWIAISAS Ixe ] -Jeloly

auowreres '\ ueiqioq 0 wswdojanaq ul (rT)000°'00€$  BANERUIB)Y WOl Susuag Bulaied 05-20
suodiy uo syoedw|

z1eyds ‘| Appnd "L Juawdojanaq ul (rT)000°'0GG$  Jayrespn wueoyiublS Buissalppy 6v-20
9SION Yeloly 1ar
yum paredwo) asiop JaydodljaH

alalleneN ‘¢ NOZIS "N uswdojanaq uj (#T)000‘00.% 10 @ourAouuy Buissassy 817-20
SaIpNIS ase)--1UsWaNaIydy
opredig v wapnis Bunosyy suompuod

uRIspio9 1 siakeg ¢ wswdojanaq ul (¥1)000'009% 8SION Yelouly Buissassy 1¥-20
Buiiepon
suoIssIwg uodlly 10} ereq
apeM ‘d S9IUBI0S feuonesado (3s9) wswdinb3

Z1eyos "L laysiH v ssaiboid Ul yoressay $TOZ/YT/TT  €TOZ/S/L [eluswuUoNAUT gX 000'6.2$  (ET)000'S.Z$ uoddns punois Buiroidw 9t-20

19210 (s)uosien snjeis ared ared J0)0BNUOD  Junowy uoneao|y oL ‘ON

yeis vv4d pu3 uels 10R1U0D

(PanunUOd) g XIaNAddV

Airport Cooperative Research Program

34



0z Uoday Ansnpuj uodiy ayl ui
se paysiiand - pas|dwod  600Z/ST/9  L00Z/.2/9 S9JeI0sSsy ® 0puodly 6¥0'Tze$  (£0)000°GZy$  Buiuueld 21Ba1ens Joj qoogaping 60-€0
8T Hoday sanbiuyoa | uswdojanag
se payslidnd - pare|dwod 600Z/ST/S  2002/TZ/9  Bunnsuod SYLISIAJSIUI 000°00€$  (20)000'00€$ 80IM8S-1ly JIsbusssed 80-€0
suodiy e swaisASs Jano
Vv/.€ uoday a|doad parewoiny Jo aouelllouad
se paysiiand - pa|dwod 2T0Z/TE/T  L00Z/ET/9 noy3 ® ea1 000°00€$  (20)000'00£$ Buunses|y 1o} 300g8pInD L0-€0
suodiy 1e swalsAS JanoN
1€ uoday a|doad parewolny Hunuaswajdwi
se paysiiand - pas|dwod 0T0Z/0E/E  L00Z/ZT/9 noy3 ®ea TrE'sees  (20)000'00S$ pue Buluue|d Joj %00gaping 90-€0
sleulwla] uodiy Jo ubisaqg
GG uoday pue Buluue|d Jo} saul@pIng
se payslignd - parejdwod TTOZ/TE/S  L00Z/82/9 D771 ‘suonnjos suell 826'66€$  (20)000°007$ uonedo||y ddeds Jebusssed G0-€0
9z voday ABojopoyia\
se payslignd - paiejdwod  600Z/TE/8  L00Z/9T/T Aoueynsuo) sqooer 05e'672$  (90)000°052$ AsAINS Jasn-Lodily 1o 3oogaping ¥0-€0
4
pue T sawn|oA ‘2z 1oday Apgredwod
se payslignd - pare|dwod  600Z/ST/6  9002/82/2T wnH %® pe3IN 000°00S$  (90)000°005$ asn pue podiy Buoueyug €0-€0
£z uoday )oogaping saley Buissadoid
se paysiignd - paie|dwod  600Z/05/9  L00Z/9T/T gINH 000'002$  (90)000'002% pale|ay-1ebusssed uodiy 2¢0-€0
0T sAaAINS suoNoNAISqO
1sab1Q s)nsay yoleasay yoday Joy wawAhodag (4vait)
se paysl|gnd - pale|dwod 6002/TE/CT  L00zZ/0€/T  1ddissISSIN Jo Ausianiun 000'0S€$  (90)000°'0SES Buibuey pue uonodsiaq 61T T0-€0
Buiuue|d pue Adljod €0
suoday
z1eyos "1 Appno "L swdojansq ul (rT)000'0SY$  1e salfarens uoneAlasuoD Isrep 65-20
suodiy 0} S|9poA uoisiadsig
olaydsowny Builiep-awi] Jo
alaleneN ¢ elenbas D uswdojanaq ul (¥T)000'00v$  Sswauag [epusiod Buipuelsispun 85-20
19210 (s)uosrer] snyels areq areq lo10enuUo)  Junowy uoieo|y apIL ‘ON
Jeis vv4 pug vels 101U0D

(penunuod) g X|IaN3ddv

35

2013 Annual Report of Progress



109(01d

Gg uoday Aoede) uodiy InoA Joj oddng
se paysliand - pae|dwod €T0Z/62/€  0T0Z/E/9 wnH % pealN 086'662$  (0T)000'00€$ Buiurelurey pue Buidopraq TZ-€0
sploysaiyL
Buipuad Anoede) uodiy pue Aejag
a18lieneN ZspeuwssH 3 uonealgnd - paigdwod €T0Z/TE/CT  0TOZ/0E/8 D771 ‘suonnjos suell 000'052$  (0T)000'0S52$ yeuolly buunsesy pue Buiuyag 02-€0
suoIsIoa( JUSWISaAU|
ysiem ‘d dnoig yoleasay jende)d pue ‘sisAjeuy 150D
utelsplo9 siwes 'y ssalbold Ul yoressay +T0Z/TE/T  0T0Z/92/. Iuswdolaaad olwouodd vy6'6re$  (0T)000'0SE$ -lMauag ‘swil Jo anfen Jabusssed 6T-€0
suondnisig uoday
£6 uoday D71 ‘Jfeuoneulaiu] pabuojoid 1o} Buluue|d Aununuod
se paysiignd - palejdwod  €102/82/9  0TOZ/E/9 suonnjos ¥siy z6z'sye$s  (0T)000‘0SES ssauisng pue [euopelado 8T-€0
6. 1oday
se paysl|gnd - pale|dwod ZT0Z/0E/9  6002/62/9 1aysid ybleT 000's2S$  (60)000'GeS$ AyoedeD plaiiy Buirenjens LT-€0
suodiy
siwes 'y annsu| Je oBJe) Iy Jo 10edw| d1wouodg
ul@1Isp|o9 uaqueH ' ssaiboid Ui yoresssy  $T0Z/T/E 6002/S/9 [eLows ajered 098'66v$  (60)000°‘00S$ 8y} Bupewns3 1oy 300gaping 9T-€0
juswdojanaq pue
8y Loday Buiuue|q yodiy uo Aureuasun
se paysiiand - pae|dwod TT0Z/82/  600Z/v/E "oUl 'VH9 0.6'66€$  (60)000'00%$ 30lid [an4 18 Jo 10edw| ST-€0
/9 uoday 300QgapIng Buluue|d WalsAS
se paysl|gnd - palejdwod ZTOZ/0E/E  8002/92/8 D77 ‘suonnjos suell 000'00€$  (80)000°00€$ souefanuo) sabusssed Hodiy ¥T-€0
8¢ uoday suodiy uo s109)3 JIayl pue
se paysliand - paie|dwod 0T0Z/0E/r  800Z/TT/L Koueynsuo) sqooer 8e6'66TS  (80)000°002$  ‘S199lO ‘@oedsiy Buipuelsiapun €T-€0
28 uoday 3o0ogaping - sajljoid [euoneladO
se payslignd - pa1e|dwod ZT0Z/0S/0T  800Z/ET/8 dINH ¥70'2v€$  (80)000'0SE$ pue polad Yead Buliedaid ¢1-€0
1 uoday S91eID0SSY suodiy asn-alqnd Jo
se paysiignd - pa|dwod TTO0Z/ST/T  800Z/€2/9 ® lequuiry L8Oy 1 0E¥'22S$  (80)000'009$  uonBAIBSBId BU) 10} 400g8pIND TT-€0
suoibay-eba|\ [e1seo) ul Sanss|
T€ Uoday dnoio Aoede) uoneiny Buissalppy
se paysliand - pae|dwod 6002/0S/6 ~ 8002/9/C swaisAs 8aInosay 000'00€$  (20)000°00€$ 0} sayoeoiddy aaienoul| 0T-€0
182110 (s)uosrer] snieis areq areq Jo10enuUo)  Junowy uoIeo|y AL "'ON
jels vv4d pu3g uels 1981U0D

(penunuog) g X|IaN3ddv

Airport Cooperative Research Program

36



AeIiooN g

o)alleneN ¢ Aing awdojanaq ul (¥T)000°005$ Buiuueld Lodiy - usDIXeN €€-€0
s9|Npayos
1abiaquaaln 1614 Aeq ubisag uodiy

‘W JgIsuly ‘a uswdojanaq uj (#T)000‘00¥$ Buisn pue Bulredaid 1o} asueping 28-€0
s8]0y Uodiy yum

uIlspio9 I preyig -y uawdojanaq ul (#7)000°'00S$  suoneldadx3 Anunwwo)d Buiubiy TE-€0
lapms "D (r1)000'05$ lawnd v spodiy

Z1eyds ‘| Js|sury *d ssaiboid Ul yoressay $T0zZ/T2Z/TT  €T0Z/L/8 uonelodiod uonng 000'66T$  (ET)000'0STS 1e swalsAs Yesolly pauuewun 0€-€0
spodily qnH-UON pue -jlews uo

uILIsp|oo 1 uosispuy ‘d ssalbold Ul yoressay GT0Z/T2Z/Z  €102/22/L "oul ‘'YY9 2/6'662$  (ET)000'00€$ sabueyd Ansnpuj suliy Jo s1oay3 62-€0

dnolo yoleasay

zreyos 1 mobseo ‘s ssaifoid Ul yoseasay +T02/TE/E  2T0Z/LT/. IudwdoPAsQ dlWwouods #86'66€$  (2T)000°'007$  swodiy "S'N Jo 10edw) olwouod3 82-€0
suodiy pasamo
-UON 1e suonesadO yesolly

S]aleAeN [ saidng "L ssalbold Ul yoressay +102/82/¢ TT0Z/TZ/TT uadioop 000°00%$  (TT)000'00¥$  Bununod Joj spoyisiy Bunenjeas 1L2-€0
suodiy aidniniy
86 Hoday yum suolbay ul aoloy) Jabuassed

se paysiignd - paie|dwod  £T0Z/0E/6 TT0Z/v/8  Bunnsuod SYL1SIAIBIUl 000'05¢$  (TT)000'0S2$ pue aulply Buipuelsiapun 9¢-€0

GT uawnoog

Aluo-gam pue o6 Hoday suodlly [[ews uo si1so)

se paysiignd - palejdwod €T0Z/TE/T  TTOZ/E/9  "oul ‘Bupnsuod uosiun £86'662%  (TT)000'00€$  9oueldwo) Alorenfiay Jo 10edw GzZ-€0
uawdolanaq pue Buluue|d

ul@Isp|o9 uunbny o ssaiboid Ui yosessay +102/0€/y  TTOZ/LT/L ynws InqiIANGD 000°00v$  (TT)000'00t$ Anjioe4 obred Jry 10y saulspIng ¥2-€0
dnoio Buluue|d |rey labuassed

Z1eyds ‘1L uunbny o ssalbold Ul yoressay +T10Z/0S/y  0T0Z/6Z/L swalsAs 9aInosay Zsy'66€$  (0T)000'00$ pue uoneiny buneibaiul €2-€0
Bupey uoisioaqg uodiy
9/ voday ul sjaAa AlAnoy uoday aining

se paysiiand - pas|dwod 2T0Z/TE/.  0T0Z/ST/L  Bunnsuod SY1SIAIBIUl 000'05€$  (0T)000'0SES noqy Aurensoun Buissaippy ¢e-€0

19210 (s)uosrer] snjels areq areq lo10enuUo)  Junowy uoieo|y AL "'ON

Jeis vv4 pu3z uvels 1denuod

(penunuod) g X|IaN3ddv

37

2013 Annual Report of Progress



ST
1s961g synsay yoseasay

saonoeld 1sag - suodily

se paysliand - pale|dwod TTOZ/0E/8 6002/02/y  SOreldossy 7 0puodly S62°8€$  (80)000°00£$ 1e sl0j0el | SS8RIMO JO 8SN V2070
29 Hoday swelboid [01U0D
se payslignd - paweidwod TTOZ/0E/8  600Z/8/S S81eI00SSY ® OPUOdIY 000°00€$  (80)000‘00ES pue juswaleuen uoidy Lodiy 10-¥0
SuodlyY UoneIAY [eIBUSD)
Z¢€ uoday Te sprezeH aj|p|M/HRIIY
se paysiiand - pae|dwod 0T0Z/ST/T  8002/2/9 auozolg S06'662$  (80)000'00€$ Buissaippy 104 300g8pIing v 90-%0
Z dWn|oA ‘T uoday S91eI00SSY SWaISAS Juawabeuey
se payslignd - paedwod 6002/ST/S  L00Z/¥2/S yoseasay paliddy 000'00€$  (20)000'00€$ Aiayes Hodiy 1oj %0008pIND v S0-70
|auuoslad asuodsay Aouabiawg
1ablaquasio UOMIeIAY |IAID JO 3S1219X]
‘W #oeuuo] N ssalbold ul yoressay +T10Z/LT/6  £TOZ/ST/9 uoneiodiod uoand 000'062$  (ZT)000'00€$ pue Buiures | paseg-uonenuis V¥0-70
|auuoslad asuodsay Aouabiawg
Y0 S9JeId0SSY UOIIBIAY |IAID JO 8SI101aXg
-70 01 SYNsay - pard|dwo TTOZ/TE/CT  L00Z/ZT/6 yoseasay palddy £60'66v$  (20)000°005% pue Buiures) paseg-uonenuis ¥0-%0
P JUswno0q
>_:O-Q®>> pue 9 splezeH Ewum\mm
15861 synsay yoleasay Bunybi yoeosddy Bunebimn
se payslignd - paiejdwod  6002/2/2  L00Z/E/0T yoaL eubiA 000'00€$  (£0)000'00€$ pue Buifynuspy 1o} dduepIND €0-70
g 1oday suoday Aq asn
se paysiignd - paie|dwod 800z/L/TT  900Z/L/TT "ou| ‘Tesdpad VAW L€6'66T$  (90)000'002$ 10} swasAs Buiurep-uiuybi 20-¥0
sealy
€ 1oday S9)el00SSY Aayes Aemuny loj syooysiapun
se paysliand - pa1e|dwod 800Z/TE/T  900Z/6T/6 yoseasay palddy 986'6v2$  (90)000°052$  PUB SUNUBAQ Yeldlly JO SiIsAleuy T0-¥0
A1sJes %0
Slawoisn)d |[euoleulsiu]
z1eyos "1 19N 1 uswdojanaq ul (¥1)000'009% 10} $301A18S Hoday Buinoiduw Ge-€0
aoedsily pue Jyeloiy
10} sabuey) ainpadold uaioig
uIRlspioo 1 uojed ‘H uswdojansq ul (¥T)000'00S$ -fewndo Buipueisispun - USDIXSN ¥€-€0
192140 (s)uosien] snels areq areq 1010eNUOD  uNnowy uoneoao|y oL 'ON
yeis vv4 pu3 uels 19e0U0D

(penunuod) g X|IaN3ddv

Airport Cooperative Research Program

38



SETIEIEETS) |00 JUBWSSASSY YSiy
‘W ueqged ‘s wswdojansq ul (¥1)000'00%$ (zd¥) auoz uonaaloid Aemuny 8T-70
Juswabeue\ prezeH ajiplIM
21eyos "L SUOAT ") luswdojanaq Ul (€T)000'0S52$ 01 yoeolddy SWS ue buif|ddy LT-v0
1abiaquasio suodiry
‘W SUOAT ") ssaiboid ul yoressay #T0Z/LT/8 €T0Z/8T/9 uonelodiod uoind z66'662$  (€T)000'00€$ loj wawabeue ysiy Aeyes 9T-¥0
Juswabeuey sue|d asuodsay uapiou| [eulwa ]
z1eyos "1 uouid "o ssaiboid uryosessay ¥T0Z/T/E  2T0Z/0T/.  AousBisw3z sanesouul 000'Gze$  (2T)000'SZES uoduy Buidojaaaq 1o 100 L ST-¥0
sjueNSU0)D |9poIN
Buipuad Juawalbeuep JUSWISS3SSY YSIY uonnguisiq
aleleAeN ‘T ISPOY M uonedlgnd - parejdwod  €T0Z/S/ZT  2T0Z/9/9 Asyes vodity 000°002$  (2T)000°'002$ uoned0 JO-IeaA Aemuny ¥T-¥0
G6 1oday Juswabeuey suodiy e swea| asuodsay
se payslignd - palejdwo) €102/92/. 1102/92/.  Aousbiswz aanenouu] 000'00v$  (TT)000‘00v$ Adusbiew3 Ayunwwo) Bunelbaiuj €T-70
suoneladQ
1odJy OjuI S|00] uoneloge||0d
16 Hoday Juswabeue juswabeue Aouabiawg paseq
se paysliand - pee|dwod €T0Z/TE/L  TTOZ/ST/.  Adusbisw3z aaesouul 000'00¥$  (TT)000'00v$ -gaM BuneiBaiul uo yoogaping ZT-%0
suodiy
88 1oday 1e Juswabeue Aouabiaw3g
se paysliand - pa|dwod €10z/82/¢  TTOZ/CT/L "oul ‘youed 6¥6'v22$  (TT)000'0S€$  ul S19 BuneiBalu| uo 3oogaping TT-¥0
€/ Uoday Juswabeuey swelbold
se paysliand - pa|dwod  ZT0Z/T/E  0T0Z/9/L Aoushiawz aaesouu] 000'00€$  (V60)000'00€$ pIY [lemn Lodiy-01-uodily 0T-70
spJepuels uoneredas
TG Moday S91eI00SSY plaIy Jo uoneaipoly uoddng
se payslignd - paie|dwod TT0Z/9T/Z  600Z/0T/9 yoressay panddy 000'052$  (60)000'052$ 0] POYIBIA JUBWISSISSY SIY 60-¥0
(vsd) seary
0G 1oday S91eI00SSY Aajes Aemuny JO JUBWISSASSY
se paysiiand - pas|dwod TTOZ/TE/E  6002/8/9 yoressay panddy 000'00¥$  (60)000'007$ YS1Y 10} S|9pON panosdwij 80-70
192140 (s)uosien snels areq areq 1010eNUOD  unowy uole0||v 9L ‘ON
Jeis vv4 pug vels 10e1U0D

(penunuod) g X|IaN3ddv

39

2013 Annual Report of Progress



25 uoday

Slauled

sauljapIing uonewlou|

se payslignd - palejdwod  TTOZ/T/E  800Z/TZ/8 pue ynws ‘weyselo 000°052$  (80)000°0S2$  Buipuukepn pue abeubis uodiy 90-20
T dWN|OA ‘Gz Loday yoogaping :ubisaqg pue Buiuue|d
se payslignd - paiejdwod 6002/TE/0T  L00Z/82/9 umoig % wnipue 000'00v$  (20)000‘00V$ feulwia ] 1shusssed uodiy S0-20
apIino
S,J9sn pue S|apo 19ayspealds
Z awn|oA ‘Gz Hoday :ubisaq@ pue Buiuueld
se paysliand - pae|dwod 6002Z/T€/0T  L002/9/9 umolg % wnipue 000'00v$  (£0)000‘00V$ [eulwia] Jabusssed uodiy ¥0-20
62 Loday SjueNSU0) SwalsAs Bunsaily
se paysliand - pale|dwod 6002/TE/0T L00Z/€2/S  Buussuibuz uonosiold SSy'66v$  (L0)000°00S$  yesoay A1D panosdw Buidojeneq €0-20
0 Hoday (60)000'0ST$ suoneladQ Aempeoy ealy
se payslignd - pare|dwod 0T0Z/6T/S 900Z/ST/TT Aoueynsuod sqooer 000'825$  (90)000°00t$ [eulwid ] pue apisgind Hodiy 20-20
0T uoday sanioey
se payslignd - pae|dwod  800zZ/8/.  900Z/8/2T  "Ou| ‘s8ieloossy uebiod 000°00v$  (90)000°00¥$ [euiwla | Hodily Joj suoieAouy T0-20
ubisaq :/0
Gl tonmm Em‘_mo‘_n_
se paysiignd - paig|dwod ZT0Z/0€/0T  0T0Z/62/6 Ausianun arels olyo 000'00T$  (0T)000'00T$  Iuswdojasq diysiepes Hodiy 20-90
SlUaAZ dllewnel |
22 Uoday =3l0))Tq | yum Buidod seakojdw3 jenuepy
se paysiignd - pag|dwod 600Z/TE/S  L00Z/S/ZT UuoN jo Ausisnun 9T¥'662$  (20)000°00€$  89In0say Jslued iy pue uodiy T0-90
S921N0SaYy UrWNH :90
1abiaquasin saoljoeld
‘W elde] v ssalbold Ul yaressay +102/92/6 £€T0Z/1Z/8 salbojouyoa] uoyeis 000'05€$  (ET)000'0SES 1s8g AIn0as-18gA0 wodiy 20-S0
SIUBA3
2T voday INYgD Jo} Buluue|d Aouabiswg
se payslidnd - pare|dwod 800Z/TE/0T 9002Z/ST/TT  "dioD Buluueld waisAs +9v'8vzs  (90)000'052$ [euoifay 1o} 8pino wodiy uy T0-S0
A1uN23s G0
19210 Amvcom_m_n_ snyels aled Qe l01oeauod junowy uoneqo||y 9L ‘ON
Jelis vv4d pu3a uels 10R1HU0D

(panunuod) g X|IaN3ddv

Airport Cooperative Research Program

40



Jablaquaaio Buipuad Sealy JUSWaAOA Hodlly JeaN
‘n elN "L uonealignd - pale|dwod £T0Z/0S/TT  TTOZ/TE/S S8]eI00SSY %® 0PUOdIY 000'G2e$  (TT)000‘00S$ 1o u1 Bupiiop Joj seonoeld iseg ¢0-60
juswabeue|y JUsWaned
pIaIMIy Jo} ereq pasuaiajey
6€ Hoday S9JeI00SSY Alrenedsoa9 Jo 8sn pue uonav|0d
se payslignd - paie|dwod 0T0Z/0S/r  900Z/9/TT yoreasay pallddy 9£9'662$  (90)000'0SES  BU1 J0) SBUIIBPINS PBPUSWILLIOISY T0-60
aJurUdUIRI 60
2 uoday saonorld
se paysiignd - paie|dwod  010z/22/9 600¢/T/9 S8]eI00SSY %® 0PUOdIY 000'0ST$  (60)000°0ST$ uononsuoD Hodily sjqeurelsng T10-80
uonodNIISUOo) :80
sanijigesiq
UUM Suosiad pue Ajlap|3 ay
Z3eyos L = uswdojanaq Ul (#1)000'0Sv$ 10} BuipuyAep podiy Bupueyus €1-20
ubisa@ pue Buluue|d woonsay
S]aleAeN [ snotepss ‘N ssalbold ul yoressay +10Z/¥2/S E£102/SZ/E aouel||Y [eImosNydly 986'6v2$  (2T)000'052$ [eulwla | Lodily Joj oogsping ¢1-.0
suodiy 1e
syrem Buinol pue siorejeasy oy
‘dioD salfojouyoa | uononpay Abisug
S)alleAneN ‘[ uoaaqr ssalboid ul yoressay T0Z/LT/T  ZT0Z/8T/6 souewlopad 108lold /¥6'6¥2$  (2T)000°'052$ pue Buines-1s0D Jo uonenjeas 11-20
sjue)Nsu0)D
SlalleneN [ uunbny o ssalbold Ul yoressay +102/82/¢ 2TOZ/LTIS uodiy e)ea 000'00€$  (2T)000°00€$  Buiuueld AjioeS uoneIny [eiBusD) 0T-L0
96 Loday ¥oogeping
se paysi|gnd - palejdwod €TOZ/TE/L  2TOZ/ST/9 ~ SOIeID0SSY P OPuodly 000'052$  (2T)000'052$ ubisaq pue Bupiied uoidy 60-20
uonoejsnes Jawoisnd
Buipuad pue UONRIBUSS) BNUBASY 9SEaIdU|
Z1eyds 'L uspaalg '* uoneolgnd - parg|dwod €T02/0S/TT  TTOZ/E/9 umolg 7 wnipuet 888'96v¥$  (TT)000'00S$ 01 ubisaq reuiwa ] Buinoidu 80-L0
89 1oday suondo awade|day sNsIdA
se paysliand - pas|dwod ZT0Z/ST/S  0T0Z/9T/8 S$8]eI00SSY %® 0PUOdIY 000'00¥$  (0T)000‘00V$ [emauay [eulwla] Bunenjeas ,0-.0
19210 (s)uosrer] snyeis areq areq 10]0BJJU0D  JUNOWY uoneoso||y apIL ‘ON
Jeis vvd pug vels 10e1U0D

(penunuod) g X|IaN3ddv

41

2013 Annual Report of Progress



Jablaquaalo uowo|oS 'Yy doys)Iom S|19 pue
W KsuiaNoW "IN swdojansq ul (¥1)000'002$ Buureys uomewnojul - UsDIXeN 21-60
Juswabeue Lodiy
1abiaquasin UOIBIAY [BJBUDS) 10} SaulldpINg
‘W aulo o wawdojanaq ul (¥T)000'0SE$ 8oUBUBJUIRIA JUBWSAR] TT-60
Jablaquaalo sasn pu3 ABiau3 reuiwla] uodiy
W enoubep "d ssalbold Ul yoressay GTOZ/ST/E  €T0Z/9T/6  Ausisnun NBY sexal Tee'66€$  (ET)000°00t$ Bulyoid pue bupprewyousg 0T-60
el "L adurUBUIBI\ pue uoneladO
ajalleneN ¢ ueboT v ssalbold Ul yoressay GT0Z/8/Z  €£T0Z/6/8 Buussuibug suing 000‘'0ve$s  (ET)000'0VES waisAs Bunybi plewy a3 60-60
aouepIing pue sj0o ]
SuoNN|0S 32IN0SaYy sisAeuy :Juswabeue sfPIIM
alaleneN ¢ uosuigoy ‘¢ ssaiboid Ul yosessay +T0Z/TE/T  ZTOZ/T/OT [euswuolAug 60Z'6v2$  (2T1)000°0S2$  pue Jeremuwiols uodily Buiouereg 80-60
uoneANndY pue ‘BuluoISSILIWOD
Aisianiun ‘uononisuo) ‘ubisaq ‘Buiuuelq
auouwreres '\ ueresym ‘d ssalbold ul yoressay +T10Z/TE/S 2TOZ/ST/TT a1e1s ueblyolN 000'002$  (2T)000'002$ Ul s8]0y 8durUaURA Hodiy 10-60
aoueUaUIRI suoneladO
1abiaquaain Hodiy uo saanoeid Aljigeureisns
‘W Bueiy "1 ssaiboid Ul yoressay +10Z/0S/T  2102/.2/6 us|lv zood 000'00€$  (2T)000‘00E$ Jo syoedw| Bunenfens 90-60
S92110eld pue U0I1123|9S
(SIND) swalsAs uswabeue
Jablaquaalo aoueualuie 1aindwo)
W 997 'y ssalbold Ul yoressay $T0Z/T/L  ZTOZ/ZT/L luizunireg ® ssod 000'00€$  (2T)000'00€$ [NJSS829NS UO ddUEPIND S0-60
yoeolddy swalsAs
3|0YM V :Buluoissiwwossy pue
S91RI00SSY uoneziundo (N®O) asueuaiurey
alaleneN ‘¢ p{stesn|s ssalboid ul yoressey ¢TOZ/ET/Y  ZTOZ/VTIZT » Blaquiojg wIsagas Ge8'6v¢$  (2T)000'052$ pue suonesado Buip|ing uodiy ¥0-60
Aisianiun
alels ¥ anlisu| suonnjos
aloleAeN T e "L ssaiboid Ul yoressay +T0Z/TE/E  2TOZ/Y/9 aluyoaKi|od euibiA 000°'00e$  (21)000°00€$  Bunybi aberes Bunjred uodiy €0-60
19210 (s)uosren snjeis areq areq J0)0BRJUOD  Junowy uoneo||y 9L ‘ON
Jelis vv4d pu3a uels 10R1HU0D

(peanunuod) g X|IaN3ddv

Airport Cooperative Research Program

42



Buluue|q
G9 1oday Aouabunuo)d (S40HI) suonelsado
se payslignd - paleldwod zT0zZ/¥2/c  0T0Z/92/8 unH ® pealN 9/6'665$  (0T)000'009% Jejnfau| Hodiry Joj 300gepIng 0T-0T
slabuassed [euoneuiaiu|
T9 Uoday BuinLLy 10} @oayday abebbeg
se payslidnd - pareidwod TTOZ/TE/0T  6002/2g/.  Bunnsuod SYL1SIAJSIUI 000'00v$  (60)000°00%% JO uondNPay 0 uoneulwl|3 60-0T
UOITeWIOjU| SSBI2Y JBjanel |
0/ voday slauled 1odiy anoidw] 01 SwaIsAs
se payslignd - paie|dwod  ZT0Z/0E/r  600Z/ET/Y pue ynws ‘weysalo 000'06€$  (60)000'05€$ uonenodsuel] wabiiul Bukiddy 80-0T
0T uswnooq Buibbe |
AlUO-ga/W\ pue T Loday -J|os Jabuassed jo suonealduy
se payslignd - paie|dwod 0TOZ/0E/.  6002/9T/9 "oul ‘youed 000'0s€$  (60)000'05€S$ aIning pue sniels uaund ,0-0T
€ uoday suoday 1e Bunjred paurensuo) Jo
se payslignd - paiejdwod  0T0Z/8/€  800Z/9T/9 S91eI00SSY P OPUOJIY €9G'86€$  (80)000°'00$  S1oedW| BY) SSBSSY 01 300qpPUBH 90-0T
suodiy
0€ uoday 1e s uowwo) Buipueisiapun
se payslignd - pa1e|dwod  6002/62/6  800Z/0E/S "oul ‘youeg T86'66€$  (80)000'005$ uo apIing adualisjey S0-0T
4 yeloly
pue T Sawn|oA ‘/T Hoday uoneIAY [elauas) Jo uonelauas
se paysliand - pa1e|dwod 600Z/TE/S  L00Z/L2/9 "oUl 'VHD 06£'96¥$  (20)000'005$ 1S8MaN 8ayi pue suodily 0-0T
salbojouyoda |
g uoday Bunioddns pue saibarens buped
se paysiiand - pae|dwod  600Z/T/6 ,00¢/vT/6 Aoueynsuod sqoder 000°'00€$  (20)000°00€$  Hoduy Bunenjea3 Joj yoogaping €0-0T
Ge uoday sfeulwla |
se paysiiand - paie|dwod  6002/T/6  9002/8T/2T asuasIdeN 000'05€$  (90)000'0SE$ uodily dusyo Joj Buluueld ¢0-0T
(80)000°'00T$
G Woday (80)000'05% spinj4 Buidj-nuy pue Buioleq
se payslignd - pale|dwod 0TOZ/TE/L  L00Z/0Z/€ "0U| ‘UOlBINY SdY 0£0'6v€$  (90)000°00€$ yeJouly Jo asn sy Buiziwndo T0-0T
suonesado 0T
122140 (s)uosrer] snjels areq areq 10]0BJUOD  JUNOWY uoneoao||y L ‘ON
Jeis vv4 pug vels 1081U0D

(penunuod) g X|IaN3ddv

43

2013 Annual Report of Progress



suonediunwwod

1abiaquaain 1oday Jo suoneladQ pue
‘W sawer ‘o ssalbold ul yoressay +T0Z/8/TT  £T02/6/3 "ou| ‘alndaguell T82'662$  (€T)000'00€$ ‘uBisaq ‘Buluueld Joy 8oUBPIND 0c-0T
1aBlaquasio laupres 's suoday 1e (INaD) Bunen
‘W Ana M ssalbold Ul yaressay +10zZ/€/ZT  €T0Z/E/6 "oul ‘ALY OlesolN €82°662$  (ET)000'00€$  UoIsIDaQ aAreloqe||0D Bunuenpy 6T-0T
suodiy
1abiaquaalin seynsuo) UoleINY [eIBUS9) Te aduRUSIURIA
‘n Busson o ssalboid ul yoressay STOZ/8T/C  £T0Z/8T/6 uodiy ela@ 96%'662$  (ET)000'00V$ SAlIe]JUaNSId U0 X00qsping 8T-0T
suodiy Te a21nIeS
Zreyos ‘1 Js|sury *d ssaiboid Ul yoresssy  STOZ/Y/Z €102/S/8 "ou| ‘youeg 086'6¥¥$  (ET)000'0ST$ -J|8s paresBayu| Bunuswaldwi LT-0T
saoloeld 199
Z1eyds ‘1L o7'd ssalbold Ul yoressay +T0Z/6/TT  £TOZ/OT/L laysi4 ybieT 000'00€$  (ET)000'00€$ :suodiy e uonenodsuel| punolo 9T-0T
slauped suonelado
Z1eyds ‘1 UenOH "IN ssalbold Ul yoressay  $T0Z/S/S ¢102/5¢2/9 pue yuws ‘weysaio 000'00¥$  (2T)000‘00v$ JajuIpn 1odlly o) Yoogaping ST-0T
yoeouddy Bune
Buipuad uoisioaq pue Buluue|d ssauisng
Z1eyds ‘1L uosipei\ ‘L uoneslqnd - pae|dwod  €T0Z/v/TT  210Z/2/8 071 ‘[elapad HOW S6£'662$  (2T)000°'00€$ V :SdOHl Jo} paredaid Bureg ¥T-0T
Jablaquaalo Buipuad Ssuodlly 1e S821n0say pue
‘W Jijoeuuol ‘N uonealgnd - paieidwod  €102/v72/8  ZT0Z/EC/S ‘di0D Buluueld weisAS 000'002$  (21)000°002$ [suuosiad Joy SIN Buneibaiul €1-0T
suodiy
Jablaquasalo e suonesado (411) @duaH ayr
‘W sbbug ¢ ssaifold Ul yoressay $T0Z/TE/T  2TOZ/0E/L unH ® peaN 000'05€$  (2T)000'05€$  ybnouy L Buibeuen o} xoogaping 21-0T
sjuswedag
aourUBUIRI pue suoneladO
26 Uoday 1odily usamiag Juswuolianug
se payslignd - pajeldwod €T0Z/0E/y  TT02/L2/L BunnsuoD snapewy 0v8'66€$  (TT)000'005$ aAyeloqel|oD e Buneald TT-0T
suoIssas bulurel] - Buluue|d
PISH SuoISSas Aouabunuo) (S4oyI) suonelado
Buiures) - parsidwod €102/TE/T  2T0Z/Ve/C unH % pedalN €50'TST$  (2T)000°00€S JenBau) Wodiy Jo} Yoogaping VOT-0T
122110 (s)uosrer] snjels areq areq Jo10enNUOD  Junowy uoIeo|y AL "'ON
Jelis vv4 pu3z uels 1denuod

(penunuog) g X|IaN3ddv

Airport Cooperative Research Program

44



(¥1)000°€S0'T$
(£T)000'09T'T$
(21)000'022'T$
(TT)000'00.%
(0T)000'006%

(60)000°005$
(80)000'005%
9|qel €0-TT pleog yoressay (20)000'00.$ Sa910eId Lodiy 0}
auoweles ‘N nonaq ‘d 9as :109loid Buinunuod 9002/1/2 uoneuodsuel| (90)000°00S$  pa1e|9y uonewlou| JO SISBYIUAS €0-TT
(¥1)9.5'€2T$
(€T)000'9TC$
(zT)000'0V$
(1T7)000'00T$
(0T)000'052%
(60)000'S2$
(80)000°000°'T$
a|gel 2o-TT (£L0)000°297%
auowreles ‘| BN 89S 103[01d Buinunuod 9002/1/2 snouep (90)000°'065$ SpasN [e1oads Joj asuodsay oINd 20-1T
(¥1)000'002%
(€T)000'0S$
(21)000'002$
(TT)000'05$
(0T)000'005$
(60)000°009%
(80)000'00€$
leblaquasi  umepues o 9|qel T0-TT plreog yoressay (£0)000'SLV$
‘W l8|Ind4 "a 89S 109[01d Buinunuod 9002/1/2 uoneuodsuel (90)000'002$ sweiboid Hodiy Jo s1oadsy [ebs TO-TT
syo9loud |e1oads 1T
uoljeuIpIo0D puke uoeIIUNWWOD
Zreyds ‘1L 9N 1 uawdojanaq ul (¥1)000'00%$ lapjoyaxels sdodl €2-0T
Buluue|q
Jablaquaalo 1UBPID2Y 1eIDIIY Ul Juswabebu]
‘W Hoeuuol "N swdojansq ul (¥1)000'005$ lapjoyaxers buinoidui) 22-0T
yoeoliddy
Jablaquaalo parelbaiu| uy :suonenbay
W swdojansq ul (¥T)000'05E$ [esepad yum buikidwod T2-0T
192140 (s)uosien snels areq areq 1010eNUOD  unowy uone0||v 9L ‘ON
yeis vv4d pu3 uels 19e0U0D

(penunuod) g X|IaN3ddv

45

2013 Annual Report of Progress



preog yoleasay (¥1)000'00€$ wawdojarsg
auoweles ‘A mmm._mo._n_ ul yoJeasay co_ﬁmtogmcg._. Am._uvooo.oom% Juswialels wa|qold dHdV /0-TT
jolo) preog yoseasay
0} s)nsay - pae|dwo) uoneuodsuel | 0% (0T)000'052% $8S58201d 4OV Bunenjeas 90-TT
(¥T)000'009%
(€T7)000'009%
(z1)000'00Z%
(TT)LV6'8VT$ sjnsay
auoweles ‘N Ja)emoys 18loid Buinunuod snouen (0T)000°'009%  Yosessay dHIV JO uoneulwassI SO-TT
SanIsIaAIUN
uRlsp|oo ] siwes 'y awdojansq ul (#T)000'002$ 40} uonnadwo yareasay Hodiy V¥0-TT
(rT)o00‘'0VT$
T 1s8b1Q synsay (eT)o00'0¥TS
yolessay se paysiiand (zT)o00'0rTS
uoday smels :gzez pue (TT)000'0V TS
‘9922 ‘9022 ‘¥8TC ¥l (0T)000'00T$ sanss|
g4l se paysiignd siaded preog yoseasay (60)000'00T$ UOIRIAY 10128S-21|gnd uo welboid
uRIsp|o9 siwes o 108l01d Buinupuod uonrenodsuel | (80)000'00T$ premy yoseasay arenpels ¥0-TT
1920 (s)uosrenr sneis areq areq J010B1U0D  UNoWY uoneoo||vy AL ‘ON
jeis vvd pug uels 1081U0D

(penunuod) g XIaN3ddv

Airport Cooperative Research Program

46



0T 1s901g yoreasay

sybiy Arerandoid podiy Buiprebay

jeBa se paysiignd - parejdwo)d 8002 1270190 ‘bs3 oimoH Ipor meT ase) pue ‘suonenbay ‘smeT [eiapad Jo SisAfeuy $0-20
6 1sab1q yoreasay juawdojnag
[eba se paysignd - pagjdwo)d 8002 1290120 uosuyor Bulysiad aker uoduy 01 sebus|ieyd Anunwiwo) uo seIpnis ased €0-20
abenbue [spoN
J0 wawdojanag pue asn pueT a|quedwod-uodiy 10}
G0-Z0 01Ul palelodioou) 800z aung Buninsuo) sselbuowa]  S|00L JBLIO pue Juswase] uonebiAy Jo S$800NS pue asn 20-20
G0-20 ol parelodioou| 800z AInC S91eI00SSY % %99y aoedsly ajqebineN Bunosyy suononnsqo T0-20
sweibold asudiaiug ssauisng pabejueapesiq
pajjeoue) Hodiy Joj saipnis Aredsiq jo sjusws|g Jo AeninNs 60-TO
/ 1sab1q yoreasay
[eBa se paysiignd - parejdwo) 800z Areniga4 Jawiay °s |aiueq diysiaumQ pue asueuidano Hodily 80-T0
9 1sab1q yoreasay
eba se paysiigqnd - parejdwo)d 1002 1890190 ale\ UAj@oor suoday uo sarddniyueg aullly Jo 1oedw| ayl 10-TO
8 1sabiq yoreasay
[efia se paysiiand - paie|dwoD 800z Arenuer "a’ud ‘Jeyreud |aiueqg 9 [an--)18S 01 1ybIy 8y L 90-10
G 1s961q yoreasay S91eId0SSY suonosay Buiuoz asn-pue uodiy
[eba se paysijgnd - pae|dwod 1002 |udy  %aayd ‘A Wel|jip\ JO JuswdvJoug pue uonejuswsaldwi Joj ANjigisuodsay GO-TO
€ 1sab1q yoreasay uoneuodsuel] punoio
[eba se paysiignd - parejdwo)d 1002 [udy uaspunuly Yyiws [eroiawwo) Jjo uonenbay pue sme Lodiy Jo AonIing ¥0-T0
T 15961 yoreasay
[eba se paysignd - pae|dwo)d 100z Arenuer Alsianiun 199N $92IN0Say MeT uodiy Jo 1siq/uonejidwo) €0-TO
2 1sab1q yoreasay
[efia se paysiiand - pajajdwoD 100z Arenuer Kesdwaq |ned UOISIAIQ dnuaAay Hodily Jo meT pue Aloay L 20-10
(89-aD-dH0D) ¥ 1s9b1a yoseasay /002 'T€ Jaqwadaq ybnody) sisna uoluido pue
[eba se paysignd - pae|dwod 9002 Jaquwadag d11 plureigo % [9baids  suoireulwlslaq@ eba uodily 4 pue 10Q 1o uone|idwod T0-T0
132110 a1eq uons|dwo) parewnsy areq we)nsuo) oL "ON
yels uels

sweibouid 1odily Jo s1oadsy [eba]
TO-TT 1.O3r0dd 442V

(penunuod) g X|IaN3ddv

47

2013 Annual Report of Progress



(TYT-aD-d¥D) T2 15961Q yosessay

2702 leqwiadaq ybnouy) siena uoido pue

[eba se paysignd - paje|dwo)d 2102 Aeniga4 d11 plurelgo % [9baids  suoneulwlsla@ [eba uodily vy pue 10Q 1o uone|idwod S0-¥0
8T 1s9b1q yoseasay
[eba se paysignd - paejdwo)d TTOZ Yorew 3UBYIS uAMmo Jauuod  sModily papund Ajjesapad 1o} siuswiaiinbay esuswy Ang 70-¥0
suwliad Bunelado
s,uoduy/1IoumoQ Japun s,dNg Juswabeuely Jarep Wiols
pue S3AdN Japun sanijiqisuodsay JoyeladO-ueus |
Jabiaquaslo Buiprebay snwiad S3AdN Hodiy Bunsix3 jo Aeans
‘N ssalboid ul yoreasay 2102 4290100 Nao pue ‘meT ase) ‘suone|nbay ‘smeT [eiapa- Jo SisAjeuy £0-70
6T 1s901q yoseasay suodily ‘S'N 1e Juswabeuey ysiy A19jes pue swalsAs
[eba se paysignd - paajdwo) TTOZ Jaqwadag Jauple » £ajo4 swabeue A1ajes Buidojanaq 01 parejay sanss| [eba 20-%0
02 1s961q yoseasay
[efa7 se paysijand - pajejdwoD TT0Z udy [I9SseD pue peoig wawabeue ajp|IM 10} ANjigisuodsay Lodiy T0-¥0
(80T-aD-d¥D) €T 1s001a YoIeasay S82IN0SaY Me
[efa7 se paysiiand - paja|dwoD 600¢ Jaquiadad dT7 [1I9MA20Y yasiiy uejdey uodiy Jo uone|idwo) :suoisoaq 40 1sahia pue xepu| uy 90-€0
/T 1s961Q yoJeasay suoissiwg OHO ,suodily 99npay 0}
[efia7 se paysiiand - paja|dwoD 6002 J2quaA0N d77 ‘llemyo0y yosury uejdey]  saAeniUl 108YY Aey Tey L suonenbay [elspad pue slels S0-€0
GO- 01Ul paresodioou| - parejdwo)d 6002 JagquianoN d7171 piwrelga g |9baids Ao1j0d pue meT :sabrey) pue sajey uodily ¥0-€0
1T 159013 yoseasay suodiy 1e saniAnoy
[eba se paysiignd - pare|dwod 600z AINC d717 ‘l1om00Y yasiy uejdey [eannNeUoIaY [B12JaWWOoD (SpJepuelsS wnwiuly Jo ASAINS £0-€0
GT 15901 yoseasay
[eba7 se paysijand - paja|dwoD 6002 1snbny "bs3 “oimoH Ipor uonesifia] Buizuoyiny uoneiny arels Jo uopedwod 20-€0
21 1s9b1Q yoleasay slajsuel] areisy
[eba se paysignd - pae|dwo)d 6002 AInc ‘bs3 ‘sewoy] Aue [eay ul sjuswarels 1oedw| yodiy pue aInsojasiq Jre T0-€0
¥T 159013 yoseasay aoedsly a|gqebireN Ul UodNNSYQO shoplezeH
[efa7 se paysiignd - parejdwod 010z Isnbny alep\ uAjeoor  Buiziwuiy pue sasn puet ajgredwod-Hodily Buinaiyoy §0-20
132110 a1eq uons|dwo) parewnsy areq we)ynsuo) apiL ‘ON
Jels uels

(PanunUOd) g XIaNAddV

Airport Cooperative Research Program

48



Jablaquaalo
‘W juswdojanaq uj suodiy uo smeT swiealiH Jo 1oeduw| €0-90
Jablaquaalo
‘W juawdojanaq uj sluawWaalby Lodiy Joy Juswabeue 3siy 19eiuo) 20-90
Jablaquaalo
‘W juswdojanaq uj sweH [an4 yum sanssj| [eba pue [euoneiado T0-90
Uodly uoneiny [elauas) asn
Jablaquaalin 2l|qnd papund-d|Y Ue 0} SS90y 9|qeuoseay apinoid 0}
‘W ssalbold ul yoreasay eT0Z AINC d717 ‘Iem00y yosaiy uejdey  suonehijgo usweaiby Juels yum asueldwod o) aping v 0-S0
Jablaquaalo
‘W juswdojanaq uj suodily pue juswpuswy Yyuno- ayl €0-50
Jablaquaalo
‘W ssalfoid ul yoreasay €102 JagquianoN Vvd ‘[euoneulaiu| me] Aeas suodiry 01 Aljigesnddy pue Ayunwwi ubislanos 20-S0
Jabiaquasio suodiy 1e saniAnoy
‘W ssalfoid ul yoreasay €102 1snbny ‘bs3 “YomoH Ipor JusWpUBWY 1S4 JO asIolaxg ay) Bbunosyy suonenbay T0-S0
9T 1s961Q yoreasay sjoenuo)d
[eba se paysiiqnd - parejdwo)d 1102 [udy |l9sseD pue peoig Buiuue|d pue juawdopAa@ Hodily 0 uBWaINd0.d 1070
sme VdIN-IUIA 8rels pue (Vd3N)
10V A21j0d [elUBWUOIIAUT [eUOlRN 3U} Japun s1oalold
Jabiaquasio juswdojana pasodold 10 SMaIASY [elUSWUOIIAUT
‘W Buipuad uonealgnd - palsjdwo)d 2102 Yore 3NUBYIS UAMS) JBuuo) pue Buiuue|d Hodiy ul losuods uodiy 8yl Jo 8]0y ayL 90-70
122140 a1e uona|dwo) parewnsy areq ue)nNsuo) apIL ‘ON
ueis uels

(penunuod) g X|IaN3ddv

49

2013 Annual Report of Progress



/v sbuipaadoid

290UaI8jJu0)d gyl se paysiignd preog 1/elolly uo pue suodiny
- plaH wnisodwAs - pajsjdwo)d yoJeasay uoneuodsuel | Ul 9seasI JO uoIssiwsuel] 3yl uo wnisodwAs yoleasay T Ysel
suodiy
Vv 01 SInsay - pare|dwod  TT0Z/0E/8 600Z/LT1¥ S81eI00SSY ® OPUOdlY  gnH WNIps pue abreT palos|as wou ereq Juapiou| duey ZTsel
L 1s8bia sinsay
yoseasay pue / Juswnaod AluO suoday 10edw|
-0d/M se paysliand - paie|dwod  6002/ST/9  8002/€2/2T "oUl ‘YYD PINOM splepuels Bunybyaii4 pasodoid MoH jo Arewwns v TTsel
V1V ‘Ivvy S[eusre
‘WYN-IOV 01 s)insay - pae|dwod  8002/ST/9 1002/9T/0T II"H WZHO Burota@ peiiy pue Yeidlly Jo 8SN [eUOEN JO Srewnsy 0T Msel
S8[0IYBA punolis
paj|eoued pue yesolly wolj sbupliey pue subis playly Jo ANliqisIA 60 sel
T BaWn|oA ‘6 uawnoaoqg AlUQ
-g3M Se paysliand - paigdwod  6002/TE/8 800¢/VT/C "ou| ‘ssuioreloqe S|AM Buidoos - asioN Aemixe | yelouly Jo BuldpolN pasueyus 80 Msel
G 1s901q synsay yoleasay preog
se paysligqnd - paww|dwod  6002/IE/T 1002/T/8 yoJeasay uoneuodsuel ] Ansnpu| Lodily sy Buioe sanss| buibiswg pue Jualnd 10>sel
T sbuipaaosolid
90UBIBJU0D g Sk paysiignd preog doysjiopn v :uoneIny 1oj
- pIoH doysxiop - paeidwod  2002/ST/6 1002/ST/2 yoseasay uoneuodsuel | Buluue|d siwapued uo uoneloge|0) Ansnpul-Aouabelsiu) 90 )sel
S1s0D pue spaaN Buiuue|d Jo
G Hoday se payslignd - pare|dwod  /002Z/€/TT ,00z/8z/e ‘dioD Buluueld wa1sAS  uonedynuap| (sidjaARIL Uy BulALLY 10§ sanjioed sunuerend G0 YseL
T dWnN|OA ‘T
1oday se payslignd - paigidwod  2002/2/TT 1002/2/T uonelodiod IYLIN  MSIAIBAQ :Suodily 10} SWalSAS Juswabeue A1ayes Lodiy 0 qsel
saunlu]
Z Moday se paysiignd - pae|dwod  2002/ST/ZT 9002/6/0T  Ausianun uoibuiysepn abioss uonendeAs api|S Yeldlly Jo uonebniy pue uonenjeas €0 Msel
¥ uoday se paysiiand - pae|dwod  2002/0€/6 9002/9T/8 uefood maynen uonenodsuel] 2lidnd Ag suodily Jofey 01 820y punolo coxsel
Z 1seb1q synsay yoleasay Alojeloqe swaisAs
se paysiignd - paeldwod  Z00Z/TE/L  900Z/ET/OT  ABisu3 Ausisaun NV sexsl sanijoed wodiy "s'N ul 8sn ABisuz Buinoidw Joy [BPON TOsel
192140 snels areq areq 10100U0D E ‘ON
Jeis puz uels

Spaa| [e10ads o) asuodsay o1nd
¢0-TT LO3r0dd ddov

(Panunuod) g XIaNaAddv

Airport Cooperative Research Program

50



JETIETIEEY) suodiy |jews
‘W ssaifold ul yosessay  ¥102/v/9 €102/5/8 "ou| ‘yolreg 10} sd0ndRId 1S9g pue SPoyIsN A1sAllad LI SAIeUIS)Y €zsel
Buidwes
Z1eyds "1 ssalbold Ul yoleasay  ¥TOZ/ST/V €T02/VT/8 D771 [ewswuoliaug AuabeH Mue ] -|an4 1elolly UOHRIAY [eI1aud9) 1o} Saonoeld 1sag zzsel
S91RI00SSY salnads
al1alreneN ‘¢ ssalboid Ul yoreasay  ¥T0Z/T2/S £102/22/v 99UBI9S [eIUBWIUOIIAUT pasabuepug/paualealy] 01 asuodsay uLodiy aAeAouu| TZsel
DOV 01 s)nsay preog suodiy e sanss|
- pIaH doysyiopn - pareidwo)  TT0Z/T/2T T102/T/2T yoseasay uoneuodsuel] ABojouyda] uonewIoU| UO SlusWalelS wajgqold buidojanag 0Z Msel
aalleneN juswdojanaq uj aseasi Jo pealds ayl pue |aAel] Iy U0 wnisodwAs 6T Msel
JAS]
voday se paysliand - paie|dwod  TT0Z/0E/8 0T02/2/1T $801M8S ABiaug [eqol9 doed Suoduny 10} JaWid v 19Je uogued a8y L 8T )sel
ZT wawnaoq Aluo
-G8/ se paysiiand - paie|dwod TT02/V/T 0T0¢/6T/C "00SSY ¥ pineq Uaqoy sprepuels 444y pasodoid JO JUBWSSassY sty LT Xsel
sjuswalels
paj|@aue) wajqold Buidieg 44OV Buiznuold pue ‘Buidoos ‘sisAjeuy 9T Msel
89 s1ayewAaljod uodiy
uoday se paysiiqnd - pae|dwod  0T0Z/8T/TT 0T0Z/6T/T seynsuoD uodily eyaa  swil-led Joj Bulurel | pue uonezueljiwes Asnpuj uopeiny GT Xsel
TT 159013 synsay yolessay (SSA 10d) prepuels uonosiold ereq
se paysiiand - pasejdwod  0TOZ/ST/S 6002/ST/0T "ouj ‘yauegd Ansnpu| preD uswAed sy puelsiapun suodiy buidiaH YT Xsel
122140 snjels areq areq Jojoenuod 9L "ON
yeis pu3 vels

(penunuod) g XIaN3ddv

51

2013 Annual Report of Progress



9T SISayIuAs

S9 INd

se paysl|igqnd - pare|dwo)d 8002 |1dy uosueH % I9|IA J3[IA SleH 9pISINQ sealy ul swelbold asioN jo uone|jidwo) £0-20S
0T SIsayiuAs
se paysi|gnd - palejdwod £00Z Yarei dniy saoloeId AjIqeureisns podiy 20-20S
6 SISOUIUAS soido] pa19|as
se paysl|gqnd - pag|dwod 1002 Yoren S9JRI00SSY 9A3ID) 9IISON uo arepdn yoleasay :asIoN Uodlly Jo s10a3 T0-20S
juswuoJinug 20
juswdojanaq u| 90IAIBS Iy Bulurelurel Joy salbarens 0T-TOS
suodiy e sdiysuonejay
juawdojanaq u| lapjoyaxels aAnoay3 dojanaq ol saondeld 60-T0S
Juswabebuz Jawoisn) 10}
ssalfoid ul yoreasay €102 Yoren Jaysi4 ybia suodiy 1e eipajy [e120S Jo anfeA ay) Buipueisiapun 80-T0S
9v SISaYIUAS
se paysl|gqnd - pag|dwod 210z Aeniga- S91eI00SSY ® D10 SMaINY Jaad Hodily Bunonpuo) 10-T0S
8 SISOUIUAS 9ouewlopad
se payslignd - pae|dwod 2102 Areniga4 '0U| ‘Yoal0JaY Jawesy| 92INI3S JawoisnD ainsea| suodiy MoH 90-T0S
Ov SIsayiuAs
se paysl|ignd - pae|dwo)d 2102 Areniga Buninsuo) ajjIAuSY Wiy uoneziuebiosy pue uoneziuebiO Lodiy YlIM Sanss| S0-T0S
TE SISaYuAS juawdinb3 pue sjeuiwia |
se paysl|gnd - palejdwod 010z |udy SoidivAY  abeue|n 0] SWNILOSUOD Uodily-auljly pue aullly ¥0-T0S
0€ SISaUIUAS saonoeld
se paysligqnd - pae|dwod 0102 [udy '00SSY % Yyonjey uoy  juawabeue|y ysiy pue abeiano) asueinsu| Lodiy €0-T0S
6T SISaYIUAS
se paysl|ignd - pae|dwod 6002 Yoren '0U| ‘Yo9)0JaY Jawesy| uoneolIsIanig anuanay uodiy 20-T0S
T SISBYIUAS suodlly 1o) anuanay
se paysl|gqnd - pae|dwod 900z AInc Aoueynsuo) sqooer JO S92IN0S dAITRUIR)Y pUE 3dueUl4 dAIRAOUU| TO-TOS
uollessiuiwpy 10
snjels areq we)nsuo) aido | apIL "ON
uels

saoloreid 1odily 01 pale|ay Uonew.lolU| JO SISBYIUAS

€0-TT 123r0odd ddoVv
(PanunUod) g XIaNAddV

Airport Cooperative Research Program

52



€T SISaYIUAS

dnolg yoreasay

sIsAjeuy 150D uduag weiboid Juswanoidu|

se payslignd - paig|dwo)d 8002 |Udy juswdojanaq d1wou093 uodiy Buuredald 10} S8andeld anloay3 G0-£0S
T SISayIuAs
se paysiignd - pai|dwod 8002 [udy S91el00SSY Ynws Inqjim saonoeld Buluue|d waisAs vodily ¥0-£0S
. SIS8yIuAS
se paysligqnd - paig|dwod 1002 Yoren S91eID0SSY %P Jauue] djAoH S|9pOIA pue spoyis|A 19edw| olwouod] uodiy £0-£0S
G sIsayIuAs
se paysljigqnd - palejdwo) 900 18go100 Bunjnsuo) swaIsAS uoneIny S|9pON 2210YD BP0 SS822Y punols) uodiy 20-€0S
Z SIsayIuAs
se paysl|gnd - paiejdwod 900z 1snbny B RE[5) saifbojopoyisN Bunsedsio uoneiny T0-€0S
buluue|d pue Adljod €0
sweiboid Buiuue|d
egels ‘o juswdojanaq u| J31Se\ 9|qeureisns uodily wolj pauses] suossa T1-20S
egels ‘o enoubep 'd ssalbold ul yoleasay €102 Yore 'oU] ‘JUBWUOIIAUT 1814 suodily 1e saAleniu| usalo) Jo SaWoN0 0T-20S
¥ SISSUYIUAS $S920.d
se paysliqnd - palsjdwo) 2102 Yyore 'ou| ‘UBWUONIAUT IS4 jJuswdojaAsg WalSAS Juswabeue [eluswUOIIAUT 60-20S
e SISaUIUAS sloplioD |iey
se payslignd - paig|dwo)d 2T0Z Yarew Alslaniun a1eis euozuy  paads-ybiH pue Jiy JO JUBWSSISSY [eIUSWUOIIAUT 80-20S
2 SISaUIUAS sjoenuo)d
se paysiignd - pais|dwod 2102 Yarey 1aysi4 ybre]  wodily ol Aljiqeureisns ejuswuoiiaug Buirelbaiul 10-20S
€€ SISayIuAs
se payslignd - pajajdwod 1102 udy dnois vav 8oudlIsay pue uoneldepy srew!|D Lodily 90-20S
2 SISBYIUAS s109loid
se paysijiqnd - palejdwo) 010Z Judy "ou| ‘Bunnsuo) uosiun [eluswuolIAug Wodiy Joj saniunuoddo Buipun4 G0-20S
/T SISOUIUAS S9SS9201d M3INSY [eIUSWIUOIIAUT [elapa
se payslignd - paig|dwo)d 800z [dy ABIBUAS JH % SY  pue uawdojana@ Hodily Buireibaiu) 01 sayoeolddy 0-20S
122140 suosrel sneis areq weynsuo) aido ] AL "'ON
jeis vv4 ueis

(penunuod) g X|IaN3ddv

53

2013 Annual Report of Progress



eqels ‘9 SUOAT "M ssalbold ul yoreasay €10z Areniga4 D771 ‘swueynsuo) Alpue suoday e swalsAs Bunloday Aefes 0T-¥0S
Gt SISBUIUAS
se paysl|gnd - paejdwod 2102 Yore S81RID0SSY SUIMOO/-YHWS suodiry 10} siuswsalby piv [eniniAl [BPOIN 60-70S
Z€ SISaYIUAS
se paysiignd - paiejdwod T10Z Aey [euoieUIBIU| Yled [eoND  suodily Uo samAndy Bunybysiid feusy Buibeue 80-70S
L€ SISayIuAS Apms 10|1d swaisAs
se payslignd - paig|dwo)d 1T0Z |Udy D71 ‘sueynsuo) Aipue  uswabeuey A1ayes Lodily Wol) pausea] SuossaT 10-70S
9z sIsayiuAs
se paysl|gqnd - paig|dwod 0102 [udy suonnjos uodiy Jayreld Qo4 Buiprebay saonoeld uonsadsu| Lodiy uain) 90-70S
€2 SISayIuAs
se payslignd - paisjdwod 010z |udy Ausisnun arers iddississin suodiy uo senbjuyos] uejeday pag S0-¥0S
ST SISaUAS splaly uo sabsjiaud Buiaug urelgo
se paysligqnd - paig|dwod 8002 Aen sjueynsuo) Alayes uodiy 01 Buiures] pue syjuawalinbay sy} Jo uoneINUSP| £0-70S
2T SIsayIuAs Aiuslaniun ANIGISIA MOT JO Spoliad pue suoiresadO
se paysl|igqnd - pae|dwod ,00zZ aung areIs usal9 Buymog  JsiuIp Buung siuapiou] adIysA-1eIIY Builuanald 20-70S
€ SISaYIUAS "ou|
se payslignd - paja|dwio) 9002 1370100 ‘S|lIH pue YW ‘spjoukay sed19RId AUNJ3S pue Alojes UoHeIAY [elausD) 10-70S
A1sjes %0
S92INI3S pue Ssaljioe
egels ‘9 juawdojanaq u| aue|deas Jo JuswdojanaQg pue uoneAasald 0T-€0S
eqels ‘o wiswdojansq uj suodiny e s107 auoyd 118D 60-£0S
eqels ‘9 asumoig 'S ssalbold ul yoseasay €T0Z Yarew ou| ‘Buusauibul O-1 uonenlasald duisiy Aiunoayoeg 80-£0S
egels ‘o Iyred ‘s ssalfoid ul yoreasay €102 Yoren salfojouyoa] uoyels S| Aouaby alignd yum ereq S| Uodiy Buneibalu) 10-€0S
STASISEINTAS sanioed vodiy
se paysligqnd - paie|dwo)d 0102 |udy '0U| ‘Yo9)0IaY Jawesy| JuRJRA 10 PaZI|INISPUN JO 9SNayY Joj salbarens 90-£0S
12210 suosrel snjels areq we)nsuo) aido | apL ‘ON
Jels vvd uels

(PanuUnUOod) g XIaNAddV

Airport Cooperative Research Program

54



TT SIsayiAs

se payslignd - paig|dwo)d 1,00z aung rwWOYEPIO Jo Ausianiun  sAemuny uo sanbiuyda] [eroway Jaqgny jo 10edw T10-60S
aourUBlIUIR (60
0 sIsayiuAs
se paysliand - pare|dwo) 6002 Ydten druy senbluyos | uoneAndy Aljioed feuiws | Lodiy 10-80S
uonoNIISUO) :80
egels ‘o nonaqd ‘d ssalfoid ul yoreasay €10z Areniga "ou| ‘sa1eIo0ssy ueblio)d suod.iy uo sisjanel] Buiby jo syoedw) TO-/0S
ublsaq :/0
61 SISOUIUAS juswuoliAug
se paysiiand - pasejdwod 2102 Yoltew s80IMaS Hodiy OINS uodiiy 8y 0} sauiH soueusiureN maN Bundepy ¥0-90S
9¢€ SISBYIUAS salbarens bupyed
se payslignd - paig|dwo)d 1T0Z AeIN Buninsuod YING pue Bunnwwo) aakojdw3 uodiy Buuojdx3 £0-90S
PRASISEINTAS
se paysiignd - paie|dwod 010z Aey suonnjos uodiy Jayreid s8onoeld uonoadsul-4|8s uodiy 20-90S
8T SISaYIUAS dnoio Juswabeuep
se paysl|igqnd - paie|dwod 6002 Yoren UoNBIAY [euoneuIBIU| s9911081d JuswdodAad 92J0PI0 N UOIRINY T0-90S
S821N0SaYy UeWnNH :90
uoneInY [elauas) Joy ABojouyds |
paj|@oue) 10SuUas (S1|1) waisAs uoneuodsuel] uabijaiu) T0-S0S
AlIN23S G0
suodly Joj sanbiuyoa ) Alsnodey
eqeIs ‘9 juswdojansq uj (AousbBiawz/1s1sesiq) usA3-olewnel 1 -1sod ZT-v0S
asuodsay pue ssaupaledald Iaisesiq o}
snoJepas’ N salouaby uawabeue Aouabiawg [euoibay pue
egels ‘o SOQO[B|IN'D ssalbold ul yoreasay €10z Areniga4 S91eI00SSY SUIM[OOM-UNWS [e207 pue suodily Buowy uonesadoo) aAndayg TTI-¥0S
12210 suosrel sneis areq we)nsuo) aido L ‘ON
jeis vv4 ueis

(penunuod) g X|IaN3ddv

55

2013 Annual Report of Progress



T¥ SIS8YIUAS

se paysliqnd - paig|dwo) 2102 Arenige4 suonnjos uodiy Jayreld  suodiy e sjusag eloads [eanneuolay Bunonpuo)d 80-0TS
8€ SISaYIUAS
se payslignd - paig|dwo)d 11T0Z AeIN suonnjos uoday Jayreid suodiy 1e Alanoday Yelodly Bunipadx3 10-0TS
82 SISaUIUAS uoneiny pue suodiiy uo salbojouydss |
se payslignd - paejdwo) 0T0Z AeiN uosueH % IS||IIN J9JIIN SleH ABiau3 Jo s1oedw| Aages Bunebnsanu| 90-0TS
62 SISOUIUAS
se paysi|gnd - pajejdwod 0toz Aeiy D711 ‘sweynsuo) Aipue saonoeld Aejes duey G0-0TS
TZ SIsayiuAs
se payslignd - pai|dwod 6002 YyareN 91N10311Y2ly alppimung J9|IIN uonanpay 1so0) pue Adusiog AB1suz Lodily ¥0-0TS
amnsuj
9 SISBYIUAS uoienodsuel] UIB1SaMN ainjonaselu| paIuy
se payslignd - paie|dwod 1002 Yoren ‘AISIBAIUN LIS BURIUOI pue 1JeIdlly Uo Ss1onpoid Buidiag uoday jo 10edw) €0-0TS
8 SIsayIuAS
se paysl|gqnd - pais|dwo)d 1002 Yoren ‘oul ‘youeg  suodiy e Juswdinb3 pue sanijioe4 asn-uowwod 20-0TS
¥ SISOUIUAS suoday
se payslignd - paig|dwo) 9002 1290100 Aiujosay palamo] -UoN 1e suoitesadQ yelody Bununod T0-0TS
suoneladQ 0T
juswdojanaq u| suodily [rews 1e saonoeld [eAOWay MOUS 90-60S
/¥ SISBUIUAS SN Ul 3JIYM S8Inonais
se payslignd - paiajdwo) 2102 Areniga4 sjue)Nsuo) bBupjred Jayem Bunred woday Bulurejurey pue Buureday G0-60S
GE SISaYIUAS
se payslignd - paie|dwo) 1102 AeiN Ausisnun |dy sainxi4 1617 @37 PBIMIV JO 8SN YIM Sanss| ¥0-60S
Y€ SISaYIUAS suodly Joj uawabeuey
se payslignd - paiajdwo) 1T0Z AeIN Buninsuo) yoedsuy ‘H ' uonewlsoju| Buusaulbug Aunn adeunsgns £0-60S
22 SISaYIUAS
se payslignd - pae|dwo) 6002 Yoren S9JRIN0SSY Yoseasay palddy  saa10eld 9oueUdUiRN JUSWaARd Hodily uowwo) 20-60S
122110 suosrel snjels areq weynsuo) aido ] apL "'ON
Jelis vv4d uels

(penunuog) g X|IaN3ddv

Airport Cooperative Research Program

56



suodiy ybnouy:

egelsS ‘9 juswdojanaq uj Buissed s[ewiuy Bunepowwody 0] pare|ay sanss| yT-0TS
aoueUIUIR pue suoiesadO

eqels ‘9 juswdojanaq uj walsAs Bulan4 Lodiy 01 palejay sanss| €I-0TS

eqgels ‘9 ApueT ‘g ssalbold ul yoseasay €10z Areniga4 *ou| ‘yd910JaYy Jawelry SJUSAT [edNBU0JIBY-UON 40} Buluue|d uodiy 21-0IS
sanijioed bupjred

egels ‘o enoubep ‘d ssalfoid ul yoreasay €102 Yoren Jaysi4 ybia uodiy 1e suonels Buibrey)d a|d1yaA 21199(3 TI-0TS

egels ‘o uoslapuy vy ssalbold ul yoleasay £T0Z Yore Aisianiun arels 1ddississip suodiy e alijpjIM Ja1e@ 01 Juswabeuey 1elgqeH 0T-0TS

6E SISAYIUAS Alojeloge]
se payslignd - paie|dwo) 2102 Arenige4 [e2160]003 JaAlY Yeuuenes juswabeuel uoireindod ajpjip Hoday 60-0TS
122140 suosiel sneis areq weynsuo) aido ] AL "'ON
jels vv4 ueis

(penunuod) g X|IaN3ddv

57

2013 Annual Report of Progress






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.

ACRP reports, syntheses, research results digests, and legal research digests can be ordered with a credit card through
the online TRB bookstore (http://TRB.otg/bookstore), by telephone (202-334-3213), or by fax (202-334-2519). We
accept Visa, MasterCard, or American Express. TRB uses a secure web server; credit card numbers are encrypted for
transmittal and erased from the system as soon as an order is processed.

To pay with a check, make your check payable to TRB and mail it with your order to:
National Academy of Sciences—TRB
PO Box 741494
Atlanta, GA 30374-1494

Payment must accompany all orders. Payments made by international check or money order must be payable in U.S.
funds drawn on a U.S. bank. All taxes and duty are the responsibility of the customer.
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