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Airports are vital national resources. They serve a key role in 
transportation of people and goods and in regional, national, and 
inter national commerce. They are where the nation’s aviation sys-
tem  connects with other modes of transportation 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 oper-
ating problems, to adapt appropriate new technologies from other 
industries, and to introduce innovations into the airport industry. 
The Airport Cooperative Research Program (ACRP) serves as one 
of the principal means by which the airport industry can develop 
innovative near-term solutions to meet demands placed on it.

The need for ACRP was identified in TRB Special Report 272: 
Airport Research Needs: Cooperative Solutions in 2003, based on 
a study 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 subj ect 
areas, including design, construction, maintenance, operations, 
safety, security, policy, planning, human resources, and administra-
tion. The ACRP provides a forum where airport operators can coop-
eratively address common operational problems.

The ACRP was authorized in December 2003 as part of the Vision 
100-Century of Aviation Reauthorization Act. The primary partici-
pants in the ACRP are (1) an independent governing board, the 
ACRP Oversight Committee (AOC), appointed by the Secretary of the 
U.S. Department of Transportation with representation from airport 
operating agencies, other stakeholders, and relevant industry orga-
nizations 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), 
Airlines for America (A4A), and the Airport Consultants Council 
(ACC) 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 sponsor. In October 2005, the FAA executed a contract 
with the National Academies formally initiating the program.

The ACRP benefits from the cooperation and participation of air-
port 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 period-
ically 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 experienced practitioners and 
research specialists; heavy emphasis is placed on including airport 
professionals, the intended users of the research products. The panels 
prepare project statements (requests for proposals), select contractors,  
and provide technical guidance and counsel throughout the life of the 
 project. The process for developing research problem statements and 
selecting research agencies has been used by TRB in managing coop-
erative 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 operating agencies, service 
providers, and suppliers. The ACRP produces a series of research 
reports for use by airport operators, local agencies, the FAA, and other 
interested parties, and industry associations may arrange for work-
shops, training aids, field visits, and other activities to ensure that 
results are implemented by airport-industry practitioners.
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FOREWORD

PREFACE
By Gail R. Staba 

Senior Program Officer
Transportation

Research Board

There are thousands of small, nonhub, reliever, and general aviation airports that might 
want to develop a program of sustainable practices to enhance their economic, operational, 
environmental, and social interests, but lack the expertise and resources, both financial 
and labor, to develop and implement sustainability programs. Some smaller commercial 
airports received Airport Improvement Program funding to hire external consultants and 
launch projects that would have been otherwise prohibitively expensive. Other smaller 
airports may already have adopted “sustainable” practices without having adequate funding 
to develop a comprehensive sustainability plan.

Although the ad hoc initiatives are noteworthy and are moving airports toward embrac-
ing sustainability as a core planning and operational concept: (1) there is a lack of infor-
mation on how airports define sustainability and how they are managing programs long 
term; (2) there is little data on whether airports are successfully implementing commitments 
outlined in sustainability plans; (3) more information is needed on barriers and aids to 
implementation; and (4) it is not clear whether comprehensive airport sustainability plans 
are more beneficial than implementing projects on an ad hoc basis. The objective of this 
research is to provide information that addresses these problems to meet the needs of airport 
leadership and employees considering, developing, or implementing sustainability plans.

Information used in this study was acquired through a review of the literature, a survey, 
and interviews with airport operators.

Renee Martin-Nagle, A Ripple Effect, Oakton, Virginia, and Adam Klauber, ICF Inter-
national, Cambridge, Massachusetts, collected and synthesized the information and wrote 
the report. The members of the topic panel are acknowledged on the preceding page. This 
synthesis is an immediately useful document that records the practices that were acceptable 
within the limitations of the knowledge available at the time of its preparation. As progress 
in research and practice continues, new knowledge will be added to that now at hand.

Airport administrators, engineers, and researchers often face problems for which infor-
mation already exists, either in documented form or as undocumented experience and prac-
tice. This information may be fragmented, scattered, and unevaluated. As a consequence, 
full knowledge of what has been learned about a problem may not be brought to bear on its 
solution. Costly research findings may go unused, valuable experience may be overlooked, 
and due consideration may not be given to recommended practices for solving or alleviat-
ing the problem.

There is information on nearly every subject of concern to the airport industry. Much 
of it derives from research or from the work of practitioners faced with problems in their 
day-to-day work. To provide a systematic means for assembling and evaluating such useful 
information and to make it available to the entire airport community, the Airport Coop-
erative Research Program authorized the Transportation Research Board to undertake a 
continuing project. This project, ACRP Project 11-03, “Synthesis of Information Related 
to Airport Practices,” searches out and synthesizes useful knowledge from all available 
sources and prepares concise, documented reports on specific topics. Reports from this 
endeavor constitute an ACRP report series, Synthesis of Airport Practice.

This synthesis series reports on current knowledge and practice, in a compact format, 
without the detailed directions usually found in handbooks or design manuals. Each report 
in the series provides a compendium of the best knowledge available on those measures 
found to be the most successful in resolving specific problems.
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LESSONS LEARNED FROM AIRPORT  
SUSTAINABILITY PLANS

This synthesis presents the findings of ACRP Synthesis S14-02-11, Lessons Learned from Airport 
Sustainability Plans, a TRB project to analyze and provide a benchmark for sustainability initia-
tives at smaller U.S. airports. The report included a literature review, a web-based survey of 31 U.S. 
airports with a 100% response rate, and telephone interviews with airport personnel at 12 selected 
facilities. The synthesis presents and analyzes the survey responses and provides information gained 
from the telephone interviews in the form of case examples.

Sustainability has many definitions. One commonly accepted definition of sustainability comes 
from the “Report of the World Commission on Environment and Development: Our Common Future,” 
better known as the Brundtland Report, which was commissioned by the United Nations and issued 
in 1987. The Brundtland Report challenged humanity to “make development sustainable to ensure 
that it meets the needs of the present without compromising the ability of future generations to meet 
their own needs” (Brundtland and World Commission on Environment and Development, Our Com-
mon Future: Report on the World Commission on Environment and Development, Oxford University, 
1986, para. 27). Another definition of sustainability identifies three principal actions that support 
social, environmental, and economic goals, also referred to as the “triple bottom line” (people, planet, 
and profits). The airport community has adopted its own definition of sustainability. Called EONS, 
for Economic viability, Operational excellence, Natural resource conservation and preservation, and 
Social responsibility, it was developed by Airports Council International–North America and adds 
operations to the triple bottom line components (ACI-NA March 2006).

In 2010 FAA issued interim guidance on sustainability plans, which stated, “Airport Sustain-
ability is a broad term that encompasses a wide variety of practices applicable to planning, design, 
building and operating airport facilities” (Black 2010). In view of the wide diversity and unique chal-
lenges of individual airports, the Sustainable Aviation Guidance Alliance (SAGA) recommends that 
each airport develop its own definition and approach to sustainability (SAGA 2009). Most survey 
respondents and interviewees involved with this synthesis followed the SAGA advice to develop 
their own definitions of sustainability, and this report features working definitions of sustainability 
adopted by some of those airports.

Like other industry sectors, airports view sustainability as a process of continuous improvement, 
not an end goal. When embraced as a process of continuous improvement, sustainability initiatives 
can contribute to almost every facet of airport operations and thus can serve to facilitate future 
growth. However, limited financial and human resources often constrain sustainability initiatives at 
small airports. For this reason, like some larger airports, small airports are pursuing sustainability 
activities in several ways, including incorporating sustainability principles into a master plan (sus-
tainable master plan); developing a formal, stand-alone sustainability plan (sustainable management 
plan); and implementing sustainability actions on an ad hoc basis.

Airports that developed sustainable master plans and sustainable management plans had the 
option to apply for FAA funding through the Sustainable Master Plan Pilot Program or to develop 
the plans using their own or other resources. Airport applications for FAA funding require reference 
to airport sustainability plans, which could occur within the master plan or as a stand-alone plan.

SUMMARY
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The survey for this synthesis found that many smaller airport respondents are in the early stages of 
implementing sustainability plans. Lack of available financial and staff resources is cited most often 
as the reason for delayed sustainability performance improvements. Nearly all of the respondent air-
ports are reducing energy consumption, and initiatives related to energy reduction are often financed 
by outside parties and implemented independently of a formal sustainability plan. Airport survey 
participants viewed sustainability programs as costly to design. Consultants are often necessary at 
the planning stage, and contractors may be needed for implementation. Respondents perceive the 
programs as being labor-intensive because staff members add sustainability performance activities 
and tracking to their existing responsibilities. However, despite the initial costs and continuous effort 
required, most respondents see benefits from adopting formal sustainability plans and recommend 
sustainability planning to other airports. Eleven survey respondents who have sustainability pro-
grams stated that they were “highly likely” to recommend a sustainability program to another airport, 
and eight stated that they were “somewhat likely” to recommend such a program. None stated that 
they would advise against pursuing a sustainability plan.

Sixteen of the airports participated in the FAA-funded Sustainable Master Plan Pilot Program, 
comprising the majority of medium and small airports in that program. Thirteen other airports that 
either have pursued self-funded sustainability plans or have implemented sustainability initiatives 
on an ad hoc basis also participated. Based on survey results, airports with self-funded sustainability 
plans have made greater progress toward adoption of sustainability planning and implementation 
than have FAA-funded sustainability grant recipients. Both airports with self-funded sustainability 
plans and airports without a formal plan have adopted a broader range of energy and climate initia-
tives than have airports with FAA-funded plans. However, recipients of FAA-funded sustainability 
planning grants have adopted a broader range of actions based on social responsibility. With respect 
to management, tracking, and natural resource initiatives, the survey found no difference in outcomes 
between recipients of FAA sustainability plan grants and airports without a formal plan.

The survey found certain consistencies among the respondent airports. Sustainability initiatives 
adopted by smaller airports, regardless of the existence of a formal sustainability plan, included the 
following:

• Lighting upgrades, including LED lights
• Solar and geothermal energy systems
• Recycling of municipal and construction waste
• Planting trees and native plants
• Community and stakeholder outreach
• Employee programs
• Funding from nontraditional sources.

In addition to the survey results, this synthesis presents more in-depth information on sustainability 
initiatives at 12 airports that are featured as case examples in chapter six. The approaches to sustain-
ability vary with airport size, location, priorities, and management, and each of the case examples 
offers a window into real-life issues, situations, and solutions.
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BACKGROUND

As environmental, societal, and economic pressures increase, sustainability has become an important 
concept to ensuring long-term viability. Many organizations and governmental entities now understand 
the value of sustainable practices, and the U.S. airport community has enthusiastically joined the move-
ment. Indeed, airports are discovering how sustainability considerations can improve management for 
their complex operations (see Figure 1). Early adopter airports have pursued sustainability certifications 
such as the U.S. Green Building Council’s (USGBC) Leadership in Energy & Environmental Design 
(LEED) for construction projects, created their own sustainable design and construction manuals, and 
utilized the Institute for Sustainable Infrastructure (ISI) Envision framework. FAA recognized the value 
of sustainability initiatives by promoting airport sustainability and advancing funds to support ACRP 
airport-specific sustainability projects to serve as resources for airports. Appendix E provides a list 
of those ACRP projects. The FAA also offers Voluntary Airport Low Emissions Program (VALE) 
and zero-emission vehicle (ZEV) grants that can fund specific sustainability actions, such as electric 
supply for gates and alternative-fuel passenger transport.

For some airports, sustainability plans are a central component of successful sustainability pro-
grams. If airports want a systematic approach for establishing a sustainability program that includes 
functions across the organization, a formal sustainability plan is an optimal method. Formal plans 
enable airports to engage with stakeholders and identify shared goals and strategies to improve perfor-
mance. However, formal plans are not the only way that an airport can advance sustainability.

Sustainability generally falls into two distinct areas—design and operations—with each requiring 
a different analysis and set of tools. In the design phase, an airport generally seeks guidance from 
outside consultants and looks at current trends and operations while planning for a more sustainably 
focused future. Capital improvement projects present ideal opportunities for integrating sustainable 
features into infrastructure. Operational sustainability can take many forms, such as more efficient 
traffic flow, access to low-interest financing, and employee wellness programs.

As stated, there is no uniform sustainability approach that is suitable for all airports, and sustain-
ability practices at airports are complicated by airports’ range of sizes, from large, international hub 
airports to small general aviation fields. In addition, governance structures vary, with state, county, 
and/or city airport ownership, airport authority ownership, and in some cases private ownership. 
Sustainable operations require ongoing support and sustainability tools, such as annual reporting and 
environmental management systems.

Although airports benefit from sustainability-related projects that ultimately save money, staff time, 
or both, the early stages can be hampered by tight budgets that can support only limited capital projects 
and by small staff teams that sometimes work overtime hours to maintain basic operations. Smaller 
airports often experience these challenges more acutely than do larger ones. Small airports with a desire 
to adopt sustainability programs must approach sustainability with ingenuity and flexibility. A common 
approach for smaller airports is to adopt an ad hoc project, such as recycling waste, planting trees, or 
installing LED lighting, as an initial demonstration of the benefits from sustainability-oriented actions. 
If an airport has the funding and commitment from its management, staff, and stakeholders, it can adopt 
larger, more complex projects.

chapter one

INtRODUCtION
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The resources used to inform sustainability initiatives vary widely, from green construction man-
uals, to industry publications, to outside experts. ACRP publications frequently are cited as helpful 
resources, including ACRP Synthesis 10: Airport Sustainability Practices (Berry et al. 2008), which 
studied sustainability practices at a wide range of airports, and ACRP Synthesis 53: Outcomes of 
Green Initiatives: Large Airport Experience (Thomson and Delaney 2014), which described effective 
environmental practices at large airports. Appendix C places both of these ACRP syntheses and other 
sustainability guidelines and programs in historical context. A full list of ACRP publications address-
ing various elements of sustainability is included in Appendix E, along with sustainability-related 
plans from certain airports.

SCOPE OF tHIS SYNtHESIS

This synthesis was proposed, adopted, and commissioned to gain greater insight into sustainability 
planning. The scope of this synthesis included:

• Review of existing airport sustainability planning documents, with an emphasis on nonhub com-
mercial service and general aviation (GA) airports, to determine definitions of sustainability, 
initiatives included, major focus areas, and scope of the planning documents.

• Interviews that examine delivery on commitments outlined in the plans, long-term program man-
agement, barriers and aids to implementation, and whether comprehensive airport sustainability 
plans are more beneficial than is implementing projects on an ad-hoc basis. Interview results are 
presented as case examples and lessons learned in summary format.

• Identification of costs or benefits realized from the existence (or absence) of an airport sustain-
ability plan.

FIGURE 1 Recommend sustainability 
planning to other airports (number of 
airports with plans).
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chapter two

Study Method and ReSultS

To gain insight into and knowledge about sustainability practices, a survey was designed to learn more 
about the needs and practices of smaller airports. Appendix A includes a copy of the survey, as well as 
selected respondent comments. To maximize volunteer participation, a list was compiled of smaller air-
ports, and telephone calls were placed to each airport on the list. Thirty-one airports in 21 states across 
the United States agreed to participate and received electronic invitations to complete the survey. In two 
cases—the Port Authority of New York and New Jersey and the city of Phoenix Aviation Department— 
a single individual responded for two airports, resulting in 29 respondents for 31 airports. Appendix B 
lists the participating airports. Initial telephone screening and generous commitments from airport per-
sonnel to donate their time to an industry effort helped to achieve a 100% response and completion rate.

For ease of completion, the survey was branched into three pathways. One branch covered airports 
with sustainability plans funded by FAA grants, the second branch addressed airports with self-funded 
sustainability plans, and the third branch focused on airports that have implemented ad hoc sustain-
ability actions without a plan or framework. Of the 29 survey respondents, 15 stated that they received 
the majority of funding for the sustainability plan and program from FAA, six stated they obtained 
funding through other sources including self-funding, and eight indicated they had no formal plan but 
engaged in ad hoc sustainability projects. However, the survey responses were validated, and it was 
found that one airport received FAA funding even though the airport self-identified as having “no 
plan.” For comparative analysis, that airport was assigned to the FAA-funded group, resulting in a 
survey population consisting of 16 airports receiving FAA sustainability plan grants, six airports self-
funding their own plans, and seven airports proceeding without formal sustainability plans.

To expand on and verify the survey results, interviews were conducted with personnel from 12 air-
ports to learn more about the sustainability efforts at those airports. Chapter six presents summaries 
of those interviews as case examples.

aIRPoRt ReSPondent deMoGRaPhICS

Size, location, and tenants

The participating airports are among the larger small airports, with most providing regional service. 
Two airports service international flights, and a few are part of larger airport systems, such as the city of 
Phoenix Aviation Department and the Port Authority of New York and New Jersey. Most of the airports 
are significant local employers, with 22 employing more than 200 people. A majority occupied large 
structures: 18 own and/or operate more than 160,000 square feet of building space, and eight control 
between 80,000 and 160,000 square feet of building space. States represented in the survey are:

• Arizona (2)
• Arkansas
• California (4)
• Colorado
• Florida
• Indiana (2)
• Kansas
• Kentucky
• Maine
• Massachusetts
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• Nevada
• New York (4)
• Ohio (2)
• Oregon
• Pennsylvania (3)
• Tennessee
• Texas
• Washington
• West Virginia
• Wisconsin

US Code Title 49 § 47102 of U.S. federal law categorizes airports into large hub, medium hub, 
and nonhub, according to passenger enplanements. The categories are defined as follows:

• Large hub airport—a commercial service airport that has at least 1.0% of total U.S. passenger 
enplanements (in 2010 this was at least 7,100,000 enplanements).

• Medium hub airport—a commercial service airport that has at least 0.25% but fewer than 1% of 
U.S. passenger enplanements (in 2010 this was more than 1.8 million enplanements, but fewer 
than 7.1 million).

• Small hub airport—a commercial service airport that has at least 0.05% but fewer than 0.25% 
of total U.S. passenger enplanements (in 2010 this was more than 380,000 flights but fewer 
than 1.8 million).

• Nonhub airport—a commercial service airport that has fewer than 0.05% of the passenger 
boardings (in 2010 this was more than 2,500 flights but fewer than 380,000).

• General aviation (GA) airport—an airport that either does not have scheduled service or has 
scheduled service with fewer than 2,500 enplanements each year. This airport type is the largest 
single group of airports in the U.S. system.

The following sizes are represented by the 31 airports in the survey [Stewart International and 
Teterboro Airports (New Jersey/New York) comprise a single response, as do Deer Valley and Good-
year Airports (Arizona)]:

• six medium hub,
• five small hub,
• 12 nonhub, and
• six GA airports

One survey question queried respondents regarding tenants. Twenty-eight of the 29 respondents 
rented space to fixed-base operators (FBOs), and in addition, 26 hosted food and beverage facilities 
and car rental agencies, 24 hosted airlines and retail outlets, 19 hosted flight instruction, 18 hosted  
air charter companies and line maintenance providers, and 17 hosted freight or distribution orga-
nizations. The FAA and other federal agencies also occupied floor space on airport property for  
22 respondents. Fourteen offered tourist information centers. Only nine offered heavy maintenance, 
repair, and overhaul (MRO) services (see Figure 2).

Other tenants listed by the respondents included contract air traffic control (ATC) services, hangar 
lessees, Air National Guard facilities, an Army field maintenance shop, a commercial manufacturer, 
aviation storage facilities, and fire and police departments.

SuStaInaBIlIty Plan FundInG and IMPleMentatIon

The survey provided information on funding sources for sustainability planning and initiatives. 
When the respondents were asked about funding, the significant role played by FAA became clear 
because half of them stated that FAA provided the bulk of the funds required for the sustainability 
plan. As explained previously, 16 airports received FAA funding for their sustainability planning and 
programs (see Figure 3). Eleven of the airports receiving FAA funds stated that the FAA program 
was essential or that the sustainability program might not have been possible without federal support 
(see Figure 4). One respondent was clear about the necessity of FAA funding for the airport’s sustain-
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FIGURE 3 Plan funding source (number 
of airports in study).

FIGURE 2 Major airport tenants (percentage  
of airports in study).

FIGURE 4 Value of FAA funding (number  
of FAA grant recipients).
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ability plan: “It is my feeling that we would not have performed a sustainability master plan without 
the funding from FAA. They asked us to participate in a pilot program, and we agreed to combine 
the sustainability master plan with our overall Master Plan.” FAA funding came through several 
channels: 11 respondents received sustainability planning grants and general Airport Improvement 
Program (AIP) grants, and two received funding to implement sustainability-related projects through 
the Voluntary Airport Low Emissions Program (VALE).

Twenty-one of the respondents self-funded by investing the airport’s own monies into the sustain-
ability efforts, even if the airport received other sources of funding. Reasons cited for self-funding 
included greater flexibility (three respondents), speed (two respondents), and fewer constraints (two 
respondents). However, airports accessed a variety of other funding sources, demonstrating that 
financial support is available for sustainability programs but an airport may have to seek it from mul-
tiple, and sometimes previously unexplored, sources. For example, 13 of the respondents received 
rebates from utilities, and 10 obtained energy efficiency subsidies from state and local entities. Six 
respondents benefited from utility-funded energy audits, and a similar number entered into power 
purchase agreements for renewable energy. Five received state grants for electric vehicle charging 
stations.

Other sources of funding suggested by the respondents in separate comments included the air-
port operating budget, unnamed state and local funding, and renewable energy credits under the 
American Recovery and Reinvestment Act. Another ACRP publication, Synthesis 24: Strategies and 
Financing Opportunities for Airport Environmental Programs (Molar 2011), provides a comprehen-
sive guide to funding opportunities at the federal, state, and regional levels for general and specific 
environmental issues and includes case examples from airports that have acquired financing through 
these various sources.

InteRnal ReSPonSIBIlIty FoR SuStaInaBIlIty aCtIVItIeS

For 16 of the respondents, management staff is primarily responsible for implementing sustainabil-
ity initiatives. For seven respondents, a committee with representatives from multiple business lines 
implements the sustainability initiatives, bringing the associated benefits of a broader perspective and 
cross-functional investment in sustainability goals. In one case, the town’s energy office implements 
sustainability programs at the airport (see Figure 5).

FIGURE 5 Who implements sustainability 
(number of airports in study; multiple responses 
possible).
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DEFINITIONS

Defining sustainability is useful because a definition provides a focus for sustainability planning and 
consensus-based goals. Because sustainability programs at smaller airports often begin with infor-
mal, ad hoc initiatives, the definition and understanding of sustainability and its elements may differ 
significantly. As stated, most definitions of sustainability mention three core performance areas—
social, economic, and environmental—and the airport community has added operations as a fourth 
component. The Sustainable Aviation Resource Guide (2009) states, “When embarking on a sustain-
ability program, it is critical for each airport to determine its specific definition of sustainability,” and 
the surveyed airports appeared to follow that advice. In addition to the widely accepted definitions 
of sustainability, the surveyed airports developed their own context-specific mission statements for 
sustainability. A selection of illustrative mission statements are presented here, with more definitions 
of sustainability and mission statements provided in Appendix A:

1. At the crossroads of innovation and sustainability, to strive to conserve natural resources, 
operate efficiently, enhance passenger experience, and serve as a vital asset to [the] region and 
beyond.

2. Doing what makes sense for the environment.
3. Provide the region [with] convenient commercial and general aviation access to the national 

air transportation system, operate the airport in a safe, efficient, sustainable, and fiscally 
responsible manner, and develop the airport to meet future needs.

4. Sustainability refers to the mutually beneficial, life-supporting, and perpetual balance among 
economic, social, and environmental considerations and goals. It is a “basket” concept similar 
to justice or health that incorporates many ideas and approaches.

5. Sustainability principles:
Minimize negative environmental impacts.
Integrate sustainable practices into daily operations.
Work with partners throughout the airport system.
Implement sustainable design/construction practices.
Maximize life of our assets.
Engage with local community in positive manner.
Provide a positive and safe working environment.
Report on progress in meeting sustainability principles.

SUSTAINABILITY PLANNING CONSIDERATIONS

Sustainability planning is a single component of a sustainability program. Planning is useful as a way to 
convene discussions on the topic and connect stakeholders across the airport enterprise. In addition, 
plans are an effective way to achieve consensus on airportwide goals and performance targets. A 
sustainability plan is not an end point but rather an effective starting point and a foundation for con-
tinuous improvement. Other common airport sustainability elements include some or all of the fol-
lowing: sustainable design and construction guidance, sustainability mission statement, individual 
sustainability actions, performance tracking mechanisms, management system(s), and annual sustain-
ability reporting. Airports can implement sustainability actions on an ad hoc basis without a formal 
plan. However, at a minimum, adopting a formal sustainability plan is useful for setting priorities for 
actions, and airports participating in this synthesis project agreed that a formal plan is a desired part 
of a sustainability program.

chapter three

DEvELOPING SUSTAINABILITY PLANS
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Airport sustainability programs also benefit from performance management and continuous 
improvement in economic, social, operational, and environmental activities (Figure 6). Through a 
lens of continuous improvement, airport sustainability follows a repeating and evolving cycle. An 
airport first commits to a sustainability policy or mission, then uses its policy as a basis for estab-
lishing a plan, which sets objectives and targets for improving performance. The next step is imple-
mentation. After that, an airport evaluates its performance to see whether the objectives and targets 
have been achieved. If targets have not been reached, corrective action is taken. The results of this 
evaluation are then reviewed to evaluate sustainability performance. The airport revisits sustain-
ability policy and goals and afterward sets new targets in a revised plan that is subsequently imple-
mented. The cycle repeats, and continuous improvement evolves. This approach is often referred to 
as the “plan-do-check-act-refine” cycle. The steps, which have been adapted from the International 
Organization for Standardization (ISO) 14001, are further detailed here:

• Plan—Based on a sustainability policy or mission, gain a comprehensive understanding of what 
an airport is trying to manage, including the potential risks and opportunities, and develop a 
systematic way to evaluate and prioritize sustainability actions. Plans can include implementa-
tion on ongoing management approaches.

• Do—Implement the plan and improve your airport’s ability to ensure selected actions are actu-
ally implemented.

• Check—Monitor key parameters and metrics to gauge performance, then recalibrate and adjust, 
ensuring management processes are meeting their intended goals.

• Act—Based on evaluation of monitoring results, review sustainability performance results and 
lessons learned to refine the plan and adjust implementation as necessary.

• Refine—Adjust the plan based on information gathered during the check and act steps.

Although the surveyed airports did not make specific reference to international sustainability frame-
works and standards, there are several that are worth mentioning and may be considered or consulted 
while planning or implementing a sustainability program. The Global Reporting Initiative (GRI) 
provides advice and reporting guidelines for sustainability programs in general, and in 2011 GRI 
issued the Sustainability Reporting Guidelines & Airport Operators Sector Supplement, which pre-
sents information pertaining to airports. The ISO develops voluntary standards and has published 
several standards relating to sustainability, such as ISO 14001 (environmental management), ISO 
26000 (social responsibility), ISO 50001 (energy management), ISO 20121 (sustainable events), and 
ISO 15392 and the ISO 21000 series (sustainability in building construction). Other sustainability 
frameworks that have achieved global acceptance are the CDP (formerly the Carbon Disclosure 
Project), which focuses on greenhouse gases, and the Dow Jones Sustainability Index (DJSI), which 
is similar to GRI in providing guidance for managing and reporting on the three sustainability pillars 
of finance, environment, and society.

Survey findings suggest most respondents are still in the process of formulating sustainability 
plans. Only six of 21 airports that answered the “sustainability level” question have completed a 
formal plan, and only two have fully implemented the plan (see Figure 7). Full implementation of 
a sustainability plan or program can mean different things to different airports, but at a minimum, a 
fully implemented plan includes adoption of clear, sustainability-focused goals that are part of a for-
mally adopted plan; implementation of those goals; and a means to track performance against those 
goals to encourage continuous improvement. Given that many airports are still in the early stages of 
building a sustainability program, this synthesis focuses on the sustainability planning process and 
current initiatives, rather than on measurable outcomes.

There is a common perception that resource constraints limit the potential scope of viable airport 
sustainability activities. Although there is a feeling among smaller airports that they are more ham-
pered by lack of resources than are their larger counterparts, full-time employees dedicated to single 
assignments are rare for many airports of all sizes. Airport employees perform multiple tasks within 
the scope of a broad set of responsibilities; an airport director may operate the snowplow on the same 
day that he or she negotiates a multiyear, multimillion dollar contract.

FIGURE 6 Continuous 
improvement (figure 
adapted from  
ISO 14001).
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BUILDING THE TEAM

For airports that committed to developing and implementing a formal sustainability plan, the design 
resulted from a collaborative team effort with input from the airport, tenants, sustainability consultants, 
and FAA. Airports providing information for the case examples agreed that active involvement of 
stakeholders in the design and implementation of the sustainability program was critical to its suc-
cess for several reasons. Most importantly, stakeholders such as tenants, employees, and the local 
community were more willing to embrace the program if they actually helped develop it. Second, no 
single person or department has a monopoly on good ideas, and soliciting suggestions from a variety of 
sources helps create a more robust and well-informed product. Indeed, the case examples indicate that 
numerous staff and various departments can be involved in developing and improving sustainability.

The sustainability plans of 18 respondents resulted from a collaboration of airport personnel and 
external sustainability experts, whereas 12 airports worked with FAA, and ten collaborated with 
resident tenants. Nine airports established an advisory committee with representatives from each of 
the key stakeholder groups. Those airports emphasized the value of establishing the committee at an 
early stage of program development and encouraged frequent meetings to solicit input and feedback 
and communicate planning and progress. Seven survey respondents and several airports interviewed 
for this synthesis, such as Kent State and Ithaca, highly recommended taking advantage of the pres-
ence of local colleges and universities to obtain access to research, educate students about aviation, 
and build good relationships with the community (see Figure 8).

RESOURCES

Airport respondents consulted a wide range of resources for guidance to draft the sustainability plan. 
Because only five of the surveyed airports (those owned and operated by the city of Phoenix, the Port 
Authority of New York and New Jersey, and Kent State University) have in-house sustainability or 
environmental experts, outside sources contributed much of the information that supported program 
implementation. Respondents used ACRP publications most often, with 19 respondents citing those pub-
lications as a resource. Conference presentations are the next most consulted resource, with 16 airport 
respondents using presentations from conferences organized by ACI-NA, AAAE, and NASAO. Airports 
indicated that they gathered much information and many helpful ideas while talking with colleagues at 
these conferences. One interviewed airport stated that, for smaller airports, regional conferences could 
sometimes be more valuable than attending large, national conferences. Regional conferences require 
lower travel costs and are more likely to accommodate presenters from medium and small airports that 
share similar issues and challenges. The FAA Sustainability Planning Lessons Learned was cited by 

FIGURE 7 Sustainability level (number of 
airports in study).
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14 respondents (FAA 2012). The Sustainable Aviation Guidance Alliance (SAGA 2009) database also 
proved popular and was cited by 12 respondents as being helpful (see Figure 9).

Airports without a formal plan depended more heavily on conference materials and publications 
than did airports with a formal program. This difference may be related to smaller staff sizes with 
less specialization. Several of the airports without formal programs used SAGA tools and in-house 
experts. One airport without a formal program also relied on the local utility provider. Respondents 
providing additional comments all stated that they used outside consultants and the consultants’ 
information as resources.

MANAGING THE PROCESS

Sustainability programs require active management for successful implementation, and support from 
top management is critical to providing resources and building morale. Surveyed airports deploy a 
range of management methods, demonstrating that no one approach fits all organizational cultures. 

FIGURE 8 Groups contributing to sustainability  
plan (number of airports in study; multiple 
responses possible).

FIGURE 9 Sustainability resources consulted (number 
of airports in study; multiple responses possible).
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Fourteen of the respondents managed the sustainability process through developing and tracking 
baseline performance indicators, and 12 used a defined list of sustainability categories and a priori-
tized list of actions. Eleven used a process to track implementation. Eight tracked performance and 
performance against goals. A lesser number defined stakeholder roles, reported regularly on prog-
ress, and linked sustainability with environmental compliance.

Having the right data makes managing easier, and respondent airports used a variety of methods 
collect data to monitor sustainability program progress and inform decision making. No one method 
was clearly preferred by the respondents, although monthly reporting on the volume or weight of 
waste garnered more votes (13 airports) than did any other tracking method, with utility submetering 
close behind (11 airports). Other tracking methods included establishing a financial record on the 
return on investment for sustainability initiatives (nine airports) and use of surveys of the community 
(eight airports), employees (six airports), and tenants (five airports). The survey results revealed that 
most of the smaller airports do not currently use formal tracking programs such as GRI indicators, the 
Airport Carbon Accreditation Program, the Energy Star Portfolio Manager, or LEED for Existing Build-
ings Operations & Maintenance. Several respondents offered sustainability management practices 
that were not included in the survey, such as reporting quarterly on new initiatives, using software 
provided by the utility, adopting a storm water pollution prevention plan, and developing a checklist 
for sustainable construction practices.

For the most part, small airports have airport personnel who track sustainability performance by 
means of spreadsheets. Spreadsheet functions and layout are customized and determined by each 
airport. Airports such as Outagamie, which use this method to track energy, water, and waste infor-
mation, uniformly endorsed it, stating that the time invested is well worth the benefits.

STEPS TO DEvELOPING A SUSTAINABILITY PLAN

The surveys and interviews produced a consensus on suggested steps for developing a sustain-
ability plan:

• Obtain support from either top management or the airport owner/authority
• Inform and engage stakeholders, including employees, tenants, and the community
• Determine priority items, starting with low hanging fruit (quick wins)
• Set a budget and seek funding
• Set clear and achievable goals
• Draft a plan and communicate it to stakeholders
• Track performance, perhaps by entering data into a spreadsheet
• Review performance and revise goals if necessary
• Communicate plan progress to stakeholders
• Manage sustainability as an ongoing process.
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chapter four

Drivers, AiDs, AnD BArriers to sustAinABility ProgrAms

The idea of making human activities more sustainable gained traction in the 1980s. During the past 
30 years, the concept has grown into a movement widely adopted by both the public and private 
sectors. Many corporations have adopted sustainability programs and guidelines, and airports are 
following the trend by adopting sustainable practices. However, any new program usually starts with 
a driver, which can be one or more persons who want to create change or a combination of internal 
and external influences. New programs often require implementation assistance or aids of some sort 
to address implementation barriers. Table 1 summarizes the top drivers, aids, and barriers to design-
ing, adopting, and implementing an airport sustainability program that were identified in the survey.

toP Drivers For AirPort sustAinABility

Airports adopt sustainability programs for a number of reasons, and 21 of the respondents listed cost 
reductions as a top driver. Sustainability-related initiatives, such as energy reduction and enhanced 
maintenance and waste management, can improve environmental performance and reduce costs. 
Eighteen of the survey respondents ranked airport management and FAA funding as top drivers (see 
Figure 10). Several interviewed airports explained that their sustainability efforts originated from an 
airport director’s firm belief that making the airport’s operations more sustainable is the right thing 
to do environmentally, financially, and/or socially. Having a vibrant sustainability program can raise 
the airport’s profile in its community and position the airport as a local and even national leader in 
environmental, financial, and/or social initiatives. The key role of FAA funding in sustainability initia-
tives at some airports was clear from the survey results and was validated during follow-up interviews.

In several cases, the airports followed directives from their governing bodies to adopt a sustain-
ability program or followed the program of the governing body. Sixteen respondents listed community 
relations as a top driver, 13 pointed to environmental compliance, and 11 believed that sustainability 
initiatives offered revenue generation opportunities. The survey results precisely mirror the three main 
pillars of sustainability programs—people, profit, and planet—when cost reductions and revenue gen-
eration are added to environmental compliance and community relations.

Only seven respondents stated industry or global trends, tenant interest, or local officials were 
real drivers. This finding suggests that an airport’s internal and local motives are a larger factor in 
advancing sustainability than are popular trends and other larger-scale influences.

The Sustainable Aviation Resource Guide: Planning, Implementing and Maintaining a Sustainabil-
ity Program at Airports (2009) lists potential drivers for adoption of sustainable practices by airports:

• New federal, state, and local directives
• Management belief in doing the right thing
• Worldwide awareness and a global economy
• Airline industry financial pressures
• Rising energy costs
• Green and environmental mandates
• Resource conservation
• Aging infrastructure
• Facility life-cycle costs
• Enabling technologies.
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toP AiDs For AirPort sustAinABility

The survey asked airports to list and prioritize three factors that aided sustainability program design 
and implementation. Table 2 divides the responses into three parts, with cross-functional aids to both 
planning and implementation listed first, followed by aids to the planning process and then aids to 
the implementation process.

The list of cross-functional aids to both planning and implementation includes social aspects of 
sustainability, in that support of executive management, local and federal government, the community, 
tenants, and employees were all deemed important to starting and growing the program. In the plan-
ning stages, data, analyses, and consultants helped to provide a foundation for building a sustainability 
platform. Once a sustainability plan has been drafted, its implementation is assisted by a variety of 
factors, such as funding, training, analytic tools, employee engagement, and internal communications.

In the survey, the respondents were asked to list aids according to their importance to the airport’s 
sustainability efforts, and although the indicated priorities are not reflected in Table 2, a review of the  

FIGURE 10 Top five drivers for airport sustainability 
(number of airports in study; multiple responses  
possible).

Top 5 Drivers Top 5 Aids Top 5 Barriers

Cost reductions  

FAA funding availability  

Management support 

Community relations  

Environmental compliance  

FAA and other funding 

Management support  

Tools for tracking resource use 
and cost/benefit  

Stakeholder support 

ACRP publications 

High cost; lack of funding  

Limited staff availability 

Lack of operational control

Lack of data on resource 
use 

Entrenched culture 

TABLE 1
TOP 5 AIRPORT SUSTAINABILITY DRIVERS, AIDS, AND BARRIERS



16 

top aids mentioned by the respondents highlights the diversity of views and approaches to sustain-
ability at the airports. Some airports ranked outreach, education, improved internal communications, 
and organizational and community support as the most significant aids, all of which could be viewed 
as relating to the social component of sustainability. Others noted that financial support in the form 
of federal and state funding and incentives from utilities was most important. As mentioned, nearly 
three-quarters of the airports receiving federal funds for their sustainability plans stated that the plan 
would not have been possible without FAA AIP funding. Other financial components that were noted 
included data produced by audits, cost-benefit analyses, and tools for tracking CO2, costs, and return 
on investments.

Secondary aids consisted of some social components, such as internal training programs and com-
munity support. Financial factors appeared again, such as measuring program effectiveness, evalu-
ating costs of sustainability initiatives, determining reductions of maintenance costs, and installing 
metering capability. The secondary aids mentioned tools and resources available in the industry 
through organizations such as ACI-NA, the SAGA website and database, and consultants. A third 
tier of aids addressed the social aspects of sustainability—support of local officials, tenants and FAA 
regional staff, and changes in organizational culture.

toP BArriers For AirPort sustAinABility

The survey similarly asked airports to list and prioritize the barriers they had encountered in design-
ing and implementing sustainability measures or a sustainability program. Table 3 follows the same 
pattern as the presentation of aids, with barriers to both planning and implementation listed first, 
followed by barriers to the planning process, and then barriers to the implementation process.

By a wide margin, the respondents indicated that availability of financial resources was the primary 
barrier to both the planning and implementation stages of a sustainability program, with the cost of the 
initiatives and lack of funding cited most often. However, social aspects were also barriers to planning 
and implementation, through competing priorities, lack of buy-in from management and/or employees, 
and lack of cooperation, interest, and awareness. In the planning stages, airports faced barriers through 
lack of data and information, lack of engagement, and lack of resources. Grand fathered leases and 

Cross-functional Planning and 
Implementation Aids 

Planning Aids Implementation Aids

Board, CEO, and management 
support 

State funding 

ACRP publications 

Community support 

Momentum within the 
organization 

SAGA website and database 

Public demands 

Consultant team that 
developed plan and 
tools 

City/county planning 
and efforts, including 
lighting upgrades to 
LED 

Engineering/design staff training 

FAA AIP funding 

Utility incentives and rebates 

Carbon dioxide and return on 
investment measurement tool  

Benefits from installing solar 
panels on terminal roof 

Demonstrating pavement 
recycling cost savings ACI-NA resources  

Messaging and corporate 
culture changes 

Outreach and education 

FAA regional staff 

Support of the elected airport 
officials to fund efforts 

Tenant support 

Evaluating total cost 
of ownership, 
especially 
maintenance cost 
savings  

Cost/benefit analyses 

Data from audits 

Land management spreadsheet 
tool  

Benefits from installation of new 
solar isolation meters 

Staff willingness to go the extra 
mile 

Improved internal 
communications 

TABLE 2
AIRPORT SUSTAINABILITY AIDS
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competing priorities also hindered planning. Once the plan has been developed, its implementation 
can be slowed or stopped by a wide variety of impediments, such as old habits, lack of available 
time, limited education and training, lack of operational control and inadequate capacity of renewable 
energy resources, constrained financial resources, and procurement processes and laws.

The respondents were asked to indicate whether the barriers they faced in planning and imple-
menting sustainability initiatives were primary, secondary, or tertiary. Table 3 does not present those 
priorities, but not surprisingly, the primary financial barriers respondents mentioned were the high 
rate of return required for sustainability programs and staffing resources. Previous ACRP findings 
identified lack of management support as a barrier (Berry et al. 2008; Thomson and Delaney 2014), 
but for small airports with fewer staff and resources, lack of management support was not listed as 
a barrier. Perhaps in smaller airports with low staff numbers, no new initiative can progress without 
support from management. Other primary barriers included a lack of data, lack of operational and 
procurement control, and lack of a supportive organizational culture.

Secondary barriers cited by the respondents spanned a wide spectrum of issues. Internal organiza-
tional dynamics were cited, including a lack of sustainability awareness, a lack of support from man-
agement and employees, and limited staffing. Different types of inadequate supporting infrastructure 
were also noted as secondary barriers, such as lack of cost-benefit analyses of initiatives, nonalign-
ment of goals with tenants and other users, grandfathered leases, and competing priorities. Secondary 
restrictions included limited capacity of renewable energy resources and an absence of submeters. 
Two financial barriers mentioned were the eligibility requirements for VALE and AIP grants.

In addition to primary and secondary barriers, survey respondents noted other barriers they have 
encountered. Some were financial, such as the recent economic downturn, and some were social, such 
as a culture of putting out fires (also known as “airport whack-a-mole”), lack of interdepartmental 
cooperation, apathy, and inadequate sustainability training. Procurement procedures and competition 
between business partners were listed as barriers to implementing sustainability initiatives. One air-
port noted that its procurement procedures were especially burdensome barriers because all procure-
ment requests go through the city that owns the airport, and the contract generally is awarded to the 
lowest bidder, regardless of the vendor’s airport experience or product/service quality.

Barriers to Both Planning and 
Implementation  

Planning Barriers Implementation Barriers 

Cost (listed 8 times 
overall) 

Funding (listed 7 times 
overall) 

Staffing resources (listed 7 
times overall) 

Airport priorities 

Recent economic downturn 

Midmanagement buy-in 

Obtaining cultural buy-in 

Lack of data, such as 
information on utility use 

Lack of interdepartmental 
cooperation 

Lack of sustainability 
awareness throughout 
organization 

Lack of interest 

Lack of initiative or 
direction 

Cultural inertia blocks 
proactive measures 

Resource availability 

Lack of cost/benefit 
analysis 

Willingness of 
employees 

Lack of common goals 
between airport users 

Grandfathered lease 
agreements 

Limited scope of VALE 
program (needs to 
include attainment 
areas)  

Priority of 
infrastructure needs  

Changing old habits 

Lack of time/mental bandwidth to 
report progress on goals/strategies 

Inconvenience 

Education/training on sustainability 

Competition between business 
partners 

Limited scope of federal AIP program 
(needs more sustainability focus) 

Procurement law 

Lack of solar isolation meters to 
determine initiative payoff  

County procurement policies 

High requirements for return on 
investment 

Lack of operational control 

Limited capacity of renewable energy 
generation 

TABLE 3
AIRPORT SUSTAINABILITY BARRIERS
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Because the airport industry has adopted an EONS approach to sustainability, this chapter of the 
synthesis discusses each of the four components of EONS—Economic viability, Operational excel-
lence, Natural resource conservation, and Social responsibility—and includes relevant findings from 
the case example interviews.

In many cases, a single initiative can affect more than one EONS component. For example, imple-
menting an initiative that increases energy efficiency, such as installing LED lighting, has an eco-
nomic impact through lower utility bills and an environmental impact through a reduced demand for 
electricity from the local power plant. Similarly, an initiative to streamline ground traffic has an eco-
nomic impact through fuel savings, an operational impact through more efficient surface transporta-
tion, an environmental impact through less exhaust and better air quality, and a social impact through 
reduced wait time. Many of the initiatives cited here produce benefits in more than one of the EONS 
components, but for ease of reference they are discussed in the context of one category.

ECONOMIC VIABILITY

Unless an airport can ensure its economic viability, either through its own resources or through its 
governing body, the airport will cease to exist. Economic viability is a fundamental operational require-
ment underlying all aspects of sustainability. Airports can enhance economic viability in several ways, 
including through increased revenue generation, decreased costs, and long-term investment in projects 
with a return on capital expenditure. Without access to passenger facility charges (PFC) that accrue to 
airports offering commercial service, smaller airports must generate revenue in other ways, including 
fuel sales, government grants, and facility and land leases. Financial pressures force airports to consider 
carefully which projects to prioritize or pursue. Despite the critical role played by financial concerns, 
the vast majority of surveyed airports did not require a defined minimum return on investment or mini-
mum cost savings when implementing sustainability initiatives.

Many of the early projects can involve replacing older, less sustainable infrastructure and equip-
ment, although those projects require a capital outlay. Recycling programs can reap financial rewards 
through sale of the recyclable material, but an airport must still invest cash in obtaining proper bins and 
visible signage. Often, expert consultants must be retained to design and draft a sustainability manage-
ment or master plan, although some airports stated that expert consultants actually saved them staff and 
financial resources by providing direction on where to focus efforts.

Survey Findings

Several of the surveyed airports have installed LED lighting to reduce energy costs, and 20 airports 
viewed a recycling program as a viable no-cost or low-cost initiative that could enhance their sustain-
ability profile (see Figure 11). In some locations, specific waste materials with a market value (e.g., 
metals, mixed paper, and cardboard) can be sold to a recycling service provider to generate revenue. 
One airport collaborates with a local wastewater treatment plant, receiving payment from the plant 
to take biosolids that are then used as fertilizer for an airport property farm; this arrangement reduces 
emissions that would have been produced from transporting the biosolids and diverts the material 
from landfill. A full list of airport no-cost and low-cost suggestions provided in the survey is presented 
in a table within Appendix A.

chapter five

EONS COMpONENTS
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As stated, alternate sources of financial support for sustainability initiatives are available. Utilities 
offer rebates, energy audits, and purchase agreements for renewable energy, and state and local entities 
provide subsidies for energy efficiency projects and electric vehicle charging stations (see Figure 4).

Case Example Insights

During the interview for this synthesis, Huntington Tri-State (HTS) stated that having a sustainabil-
ity master plan contributes to an airport’s economic viability by safeguarding the public’s investment 
in the airport and allowing the airport to focus on cutting costs. Teterboro and Stewart (TEB/SWF) 
agreed that sustainability can be viewed both as a tool to achieve better bottom line results and as 
a revenue driver because having a sustainability plan helps airports to think strategically and ulti-
mately serve customers more effectively. However, according to Redmond (RDM), in the event of 

FIGURE 11 Types of no-cost or low-cost 
initiatives (number of airports in study; multiple 
responses possible).

Lowering Mowing Costs

Renton (RNT) was able to reduce the cost of maintaining its landscape by replacing an existing mower with a 
faster and more fuel-efficient alternative. Conserving resources often involves extending the functional life of 
current airport assets. However, in cases in which the existing equipment generates a staff time burden that can 
be reduced with current products on the market, the investment in replacement equipment may make sense. 
Effective economic sustainability requires factoring in the total costs, including labor. In the case of mowers, 
there are additional benefits from fuel savings and air quality enhancement. Older mowers produce more 
emissions on a per mile basis than do cars, and replacing inefficient models can help improve local air quality.
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a conflict between sustainability initiatives and financial responsibilities such as maintenance, the 
airport’s financial responsibilities must take priority.

Operational activities that are viewed as no cost or low cost can yield environmental performance 
benefits and are a reasonable place to begin sustainability efforts. Some airports question the prem-
ise that any initiative could be no cost or low cost because projects require commitment of human 
resources and often funding as well. For this reason, Ithaca (ITH) advised that, although initiatives 
must make financial sense, airports should avoid dismissing a sustainable alternative simply because 
the up-front costs may appear a little higher than expected. Nantucket (ACK) was able to take 
advantage of zero percentage on-bill financing for its energy efficiency improvements. With zero 
percentage on-bill financing, the customer borrows funds from the utility to finance energy efficiency 
improvements and repays the loan as part of its utility bill. This mechanism is available in certain 
states, and in some cases the reduction in energy use must be at least equivalent to the loan payment. 
Goodyear and Deer Valley (GYR/DVT) recommended that to gain greater acceptance and involve-
ment for sustainability initiatives, it is important that financial savings be demonstrated before, dur-
ing, and after implementation.

With respect to enhancing revenue, Kent State (1G3) serves as a good example of an airport that 
has become financially self-sustaining by seeking revenue streams in a variety of places. The airport 
sells fuel for its primary revenue stream, but it also leases unneeded space, provides aircraft washing, 
runs a bookstore, and collects rent from Kent State University for flight training.

OpERATIONAL EFFICIENCY

Airports exist to serve air travel and thus house a wide variety of related operations, from aircraft and 
vehicle movements to building construction and maintenance. Sustainability measures that are well 
integrated with airside and/or facility operations have the greatest opportunity to succeed. Cross-
functional collaboration is often essential and may require cultural shifts to implement sustainability 
priorities. Operational efficiency can take many forms, and smaller airports are especially keen to 
implement projects that increase their operational efficiency because such measures often translate 
directly into bottom-line savings.

Survey Findings

Within the survey, operational efficiency actions relate in some way to energy or climate resiliency. To 
limit the length of the survey, actions that may reduce staff and resource demands, such as consolidat-
ing facilities, were not included.

The responses showed clear preferences for operational initiatives that support sustainability efforts. 
Every one of the 27 respondents to the question stated that they had installed LED lighting. Twenty-
two reported that they had pursued improved energy controls or routine operational improvements, 
which can take the form of smart meters, motion-sensitive lighting and higher or lower temperature 
settings. Twenty of the respondents installed energy-efficient upgrades to their heating, ventilation, 
and air conditioning (HVAC) systems, 10 took measures to reduce emissions from on-ground aircraft, 
and nine conducted greenhouse gas inventories. The survey results suggest that energy use reduction 
has been widely integrated within operations (see Figure 12).

Another initiative included replacing a small infield mower with a larger mower to reduce fuel 
consumption and staff time spent mowing. One airport built a cogeneration power plant that makes 
electricity from natural gas and provides 90% of all power for the terminals and parking structures. 
The plant is energy efficient because it uses waste heat from lean-burn engines to make chilled water 
for air conditioning for the terminals.

Other respondents modeled building energy use, acquired electric or alternative fuel vehicles, 
retro-commissioned equipment, installed solar panels, and insulated buildings.
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Nantucket Carbon Neutrality

Nantucket (ACK) is currently on Phase 2 of a carbon neutral project that includes a broad range of 
energy efficiency actions. Detailed energy audits have revealed opportunities to reduce electricity con-
sumed by appliances and equipment “plug-load,” as well as detailed energy modeling of airport buildings. 
The indoor plug load audit provided a formal process to objectively assess every item at the airport that 
may otherwise keep drawing electrical energy, such as outdated IT equipment, without an intentional 
process to determine if the function was necessary. Mechanical system audits revealed a design deficiency 
in the terminal that required a supplemental propane heat source as a result of an historic building 
renovation project. Establishing a formal assessment for energy conservation measures revealed potential 
cost-effective actions for ACK.

FIGURE 12 Energy and climate actions (number of 
airports in study; multiple responses possible).
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Case Example Insights

In the interview for its case example, Buffalo (BUF) staff explained how the airport found synergy 
between one of its sustainability initiatives and operational improvement. Surface transportation was 
recognized as a major focus area for the airport. By installing an overpass for flyovers to improve the 
circulator load system around the airport property, airport traffic is reduced and the carbon footprint 
is lowered. In addition, construction of a high-speed turn-off will save fuel and reduce taxi time, as 
will installation of a parallel taxiway near the FBO.

Outagamie (ATW) was prompted by rising utility costs and a volatile air service industry to cham-
pion sustainability initiatives and reduce energy usage in the passenger terminal and other buildings. 
A building energy assessment led to numerous changes, including the addition of a 50-kW photo-
voltaic array and a 12-panel solar thermal system on the airport terminal, removal of high-energy–use 
equipment, and installation of energy-efficient lighting and room occupancy sensors.

Prioritizing Airport Operational Efficiency

Because operations are at the heart of an airport’s activities, the airport community identified operational 
efficiency within the EONS framework to refine the conventional sustainability “triple bottom line” focus. 
Airports have direct control of infrastructure operations and have an ability to influence airside operations. 
Well-run facilities cost less to operate and maintain, and efficient management of aircraft on the ground low-
ers costs for operators. In addition, managing both areas of operations effectively provides sustainability benefits. 
The following are two key examples that profile operational efficiency within airport sustainability plans.

Airside Operational Efficiency
Teterboro Airport (TEB) advances multiple efficiency initiatives for aircraft operations. TEB coordinates 
with the FAA on a number of initiatives that include reducing existing approach distances, establishing 
“automatic” aircraft releases so that pilots can save fuel by delaying engine start until scheduled time, and 
adopting NextGen air traffic technologies, such as direct descent. All three of the TEB operational efficiency 
initiatives make the airport more attractive to operators, save money, and reduce emissions. In addition, TEB 
is improving the aircraft taxiway, holding areas, and surface transportation network to increase efficiency and 
enhance airport safety.

Facility Operational Efficiency
Renton Airport (RNT) prioritizes operational efficiency for its existing facilities. The RNT sustainability plan 
identifies tracking monthly utility charges to manage the airport’s consumption of energy, water, and other 
resources. RNT has adopted an initiative to partner with energy firms to maximize potential revenue generation 
on land that was not producing revenue benefits to offset airport operational costs and reduce fossil fuel energy 
consumption. As a way of broadening the analysis of operational decisions, RNT is launching an initiative 
to make investment decisions based on the total cost of ownership. All three facility operational efficiencies 
enhance RNT’s sustainability performance.

NATURAL RESOURCE CONSERVATION

Many people associate the term “sustainability” with environmental protection, so it is not surprising 
that the surveyed airports had implemented measures focused on the environment and natural resource 
conservation. The surveyed airports reported a wide variety of environmentally oriented sustainability 
priorities, with a few initiatives adopted most frequently. In an effort to condense survey content, some 
actions that are not typically labeled as “natural resources” were included within this category, such as 
green buildings, green procurement, and environmental management systems (EMSs).

Survey Findings

Twenty-five of the respondents took measures to reduce waste, which in many cases probably included 
recycling. A significant majority of respondents addressed water, with 20 reducing consumption to con-
serve water and 19 implementing storm water management to enhance local water quality. Given that 
noise from aircraft may be the most enduring environmental issue in aviation, it is not surprising that  
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18 of the surveyed airports reported having active noise management programs. No other environ-
mental initiatives received a majority of votes in the survey, although airports did engage in managing 
air quality, conserving biodiversity, ensuring appropriate land use, and procuring environmentally 
friendly products. A few pursued green building certification and formal environmental manage-
ment systems (see Figure 13). One respondent commented that ad hoc initiatives are often not per-
ceived as sustainability efforts, even though they clearly function within a sustainability program: 
“Implementing the ‘stormwater program’ or the ‘air quality’ initiatives makes more sense to the 
staff, than putting it under the ‘sustainability umbrella.’ Everything we do is for sustainability; if not, 
we wouldn’t be in business.”

Case Example Insights

As stated in the previous section, the high cost of energy consumption can lead to adoption of opera-
tional behaviors that have environmental benefits. In some instances, the environmental component of 
sustainability can place pressure on the airport from the local community or the governing body. For 
example, 1G3 is owned by Kent State University, and environmentally conscious students prompted 
the university, and therefore the airport, to adopt and implement a sustainability program. In other 
cases, the airport can become a leader in conserving natural resources. As described in the case exam-
ples in the next chapter, Portland (PWM) took an imaginative and aggressive approach to manage 
deicing fluid, and the resulting process protects water quality and serves as a revenue source through 
recycling of the fluid for others.

Protecting Endangered Species from Runoff

When Northwest Arkansas Regional Airport (XNA) was built in the late 1990s, an environmental impact 
study revealed the presence of blind Ozark cavefish in the airport rainfall discharge area. The Ozark cave-
fish has been on the U.S. List of Endangered and Threatened Wildlife and Plants since 1984, so the airport 
had to find a way to protect the creature’s habitat. The resulting design combined beauty and functionality 
while creating other types of habitat. The first half inch of rain is collected from the pavement after each 
shower or significant event and diverted to ditches with liners or concrete swales. The overflow ditches are 
lined with riprap composed of repurposed ramp pavement that was removed for construction of a con-
course. The riprap prevents particles from infiltrating and having an impact on the blind cavefish habitat. 
All runoff is then stored in three retaining ponds and overflow areas. Water is held until testing reveals 
that it is safe.
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SOCIAL RESpONSIBILITY

By the essence of their operation and function, airports function in a social setting. Airports exist to host 
and facilitate movement of people and of the goods that people need, providing a vital link between 
local communities and distant locations. Through these and other activities, airports gather various 
communities of people for pleasure and commerce and thus serve as a forum in which employees, 
tenants, aircraft owners, operators, passengers, service providers, and others can interact socially. In 
addition, airports support social networks by providing jobs that supply income to local citizens and 
families and making purchases that bolster local businesses. In return, airports benefit from actions 
that foster effective social engagement within the airport and with the surrounding community. Social 
practices may offer a promising area of sustainability initiatives for smaller airports. Many social 
practices can have little or no costs or can be part of standard effective human resource management, 
such as providing volunteers for local charities, allowing a greater work-life balance for employees 
(e.g., flexible hours), and offering airport facilities for community activities.

Survey Findings

When asked about the social component of their sustainability programs, the surveyed airports gave 
a wide variety of responses, with only community contributions such as volunteerism featuring in a 
majority of practices (15 of 28). Fourteen airports had adopted initiatives to enhance employee well-
being, such as health and wellness programs, and an equal number also tried to increase comfort for 
employees, passengers, and tenants through indoor environmental quality practices, such as better 
light, ventilation, and temperature management. Twelve of the respondents instituted equal opportu-
nity programs, 11 provided sustainability training for staff, and ten assisted career development and 
improved accessibility to the airport for disabled and/or elderly stakeholders. Eight respondents had 
programs to ensure staff retention. Note that nearly all of the social responsibility initiatives required 
little to no financial investment, although the allocation of staff time represents an investment of 
valuable human capital and resources as an organizational priority (see Figure 14).

Case Example Insights

Another critical aspect of an airport’s social responsibility is maintaining a good relationship with 
its stakeholders, which include the customers, passengers, tenants, employees, governing body, and 
community. Nearly all interviewed airports emphasized the importance of involving stakeholders in 
every stage of a sustainability plan and program, from early design to active implementation to con-
tinuous improvement. Some, such as Huntington Tri-State (HTS), developed an advisory task force 

FIGURE 13 Natural resource actions (number of  
airports in study; multiple responses possible).
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composed of the local universities, city and county officials, and all airport tenants; the task force 
contributed ideas and generated buy-in from stakeholders. Ithaca (ITH) invested time in educating 
the applicable stakeholders to gain the support of the local community and the governing legislative 
body. In an effort to enhance passenger experience and gain support from that stakeholder, Northwest 
Arkansas (XNA) introduced floor games and a meditation/yoga room in the terminal. The social 
aspect can also be a negative force for adoption of sustainability initiatives. Entrenched behaviors 
and cultural resistance can inhibit adoption of simple actions, such as turning out lights in unoccupied 
rooms and recycling office waste.

FIGURE 14 Social responsibility actions (number 
of airports in study; multiple responses possible).

DVT and GYR Training the Next Generation

DVT and GYR offer a robust program to introduce aviation and airport careers to local colleges and universi-
ties. The airports work with Phoenix Sky Harbor to partner with the local institutions and recruit students 
who take aviation classes and provide the opportunity for students to learn firsthand what it takes to run an 
airport. This partnership enhances connections with the local community and region by providing this direct 
experience. It also serves to develop the next generation of airport employees and expose airport jobs to a 
group of students who might not otherwise consider careers in aviation.
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chapter six

Case examples

To supplement the results obtained through the web-based survey, interviews with personnel from 
a dozen airports were conducted during the summer of 2014, with each interview lasting at least 
an hour. The airport personnel were extremely generous with their time and knowledge, giving 
deeper insights into the drivers, aids, and barriers encountered when designing and implementing 
sustainability initiatives and programs at smaller airports. The airports that granted interviews are 
listed in Table 4, and the interviews are summarized in the case examples presented. All of the case 
examples followed a similar format, providing information in each of the following categories: spe-
cial circumstances, drivers, definition of sustainability, airport sustainability planning, aids/barriers 
to implementation, major focus areas and sample initiatives, and lessons learned and sage advice. 
In each case, additional information was provided with respect to a particular topic, called the case 
example focus; those topics are noted in Table 4.

Case example 1: BUFFalO NIaGaRa INTeRNaTIONal aIRpORT  
aND NIaGaRa Falls INTeRNaTIONal aIRpORT, NeW YORK

special Circumstances

The Niagara Frontier Transportation Authority (NFTA), which 
is a public benefit corporation, owns Buffalo Niagara Inter-
national Airport (BUF), Niagara Falls International Airport 
(IAG), and all public busing and light rail rapid transit in 
Buffalo. Having one entity control both air and surface trans-
portation provides synergies in planning, funding, and imple-
mentation. IAG is owned jointly by NFTA and the United 
States Air Force Reserve.

Drivers

 NFTA is beginning a systemwide sustainability program and 
will draw on the experience of BUF and IAG.

Definition of sustainability

Sustainability projects and programs have to be practical while addressing economic, social, and 
environmental issues.

airport sustainability planning

Both airports had sustainability master plans and wanted to update them through the mechanism 
of overall master plans. The master plan for BUF was completed in 2013, and the IAG master plan  
is set for completion by the end of 2015. Master plan projects will be established under the 5-year 
capital improvement plan (CIP), and sustainability will be integrated at both airports on a project-
by-project basis within the 5-year CIP. Every new project will weigh sustainability and National 
Environmental Policy Act impacts, and airport sustainability projects will be folded into the NFTA 
umbrella sustainability plan. The BUF plan was funded by a combination of FAA entitlement funds, 
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New York State Department of Transportation, and NFTA allocation of PFCs. The IAG plan was 
funded by local (NFTA/PFCs and Bridge Commission) monies, the Empire State Development, 
New York State Department of Transportation support, and a small portion of FAA AIP funds. 
Neither BUF nor IAG participated in FAA pilot sustainability programs.

aids/Barriers to Implementation

Aids—Access to federal, state, and local funding. Having an airport planner who is passionate 
about sustainability. Being part of a larger entity (NFTA) that is implementing sustainability 
measures.

Barriers—Having bills for energy and water sent to a central office and paid by NFTA staff and 
not airport staff makes tracking of usage difficult.

major Focus areas and sample Initiatives—Reducing Carbon Footprint  
and managing surface Transportation

Surface transportation is a major focus area.

Initiatives:

• Reconfiguration of the circulator load system around BUF by installing an overpass for fly-
overs, thus reducing airport traffic and lowering the carbon footprint.

Airport Case Example Focus 

1 
Buffalo Niagara International Airport (BUF) and 
Niagara Falls International Airport (IAG), New 
York 

Identifying capital and diverse funding sources 

2 
Deer Valley Airport (DVT) and Goodyear Airport 
(GYR), Arizona 

Leveraging resources from large hub airport 

3 Huntington Tri-State Airport (HTS), West Virginia Building comprehensive program from ad hoc roots 

4 
Ithaca Tompkins Regional Airport (ITH), New 
York 

Harnessing the power of a sustainability champion  

5 Kent State University Airport  (1G3), Ohio  Ensuring airport viability with effective noise control 

6 Nantucket Memorial Airport (ACK), Massachusetts Pioneering carbon neutrality  

7 
Northwest Arkansas Regional Airport (XNA), 
Arkansas 

Generating clear objectives and focus areas  

8 
Outagamie County Regional Airport (ATW), 
Wisconsin 

Advancing energy-efficient building 

9 Portland International Jetport (PWM), Maine Pursuing deicing excellence 

10 Renton Municipal Airport (RNT), Washington Integrating sustainability plans with construction 

11 
Roberts Field, Redmond Municipal Airport (RDM), 
Oregon

Delivering sustainability linked to customer service 

12 
Teterboro Airport (TEB) and Stewart International 
Airport (SWF), New Jersey and New York 

Enhancing strategic use of reliever airports 

TABLE 4
AIRPORT SUSTAINABILITY CASE EXAMPLE LIST
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• Construction of a high-speed turn-off to save fuel and reduce taxi time.
• Installation of a parallel taxiway near the FBO to enhance safety and shorten taxi time.

lessons learned and sage advice

• Have someone in airport leadership take ownership of sustainability.
• Build sustainability into the master planning process.
• Involve tenants and the local community by conducting workshops on the sustainability program.
• Enlist the local colleges and universities to get ideas on sustainability projects.
• Be aware that the community may be more interested in cheap flights than in environmental 

issues, and ultimately the airlines care most about efficient operations.
• To support tracking of utilities, meter tenants individually where possible.
• Consider that some projects, such as surface transportation improvements, can benefit both the 

sustainability program and the daily operations.

Case example Focus—Identifying Capital and Diverse Funding sources

BUF and IAG provide good examples of how airports can be creative in finding funding for sus-
tainability programs. At IAG, development of the master plan, including the consulting contract, 
cost approximately $1.5 million and was funded by a combination of the Empire State Development 
(which covered the bulk of the cost), FAA AIP, and the local bridge commission. However, the Empire 
State Development pays only upon completion of a project, so the airport self-funded nearly a million 
dollars and then sought reimbursement. The FAA provided additional funds for administrative pur-
poses. The BUF master plan was funded through a different allocation: 75% of the funds were from 
AIP, 12.5% from Empire State Development, and 12.5% were sourced locally and through NFTA.

Case example 2: DeeR ValleY aIRpORT aND GOODYeaR aIRpORT, aRIZONa

special Circumstances

Goodyear (GYR) and Deer Valley (DVT) airports are 
owned and operated by Phoenix Sky Harbor International 
Airport (PHX), which allows the smaller, reliever airports 
to have access to sustainability experience and dedicated 
staff resources from PHX. DVT is one of the busiest gen-
eral aviation airports in the United States, with more than 
350,000 aircraft operations a year. GYR has more than 
120,000 aircraft operations annually and is the home of 
the Lufthansa Flight Training Center and an aircraft main-
tenance, repair, and overhaul facility. 

Drivers

The city of Phoenix adopted requirements that all new build-
ings use LEED standards and has goals of a 20% energy 

reduction for the period 2009 to 2020; a reduction of 15% by 2015 of the 2005 levels of greenhouse gas 
emissions; and a 50% waste stream diversion by 2020.

Definition of sustainability

The city of Phoenix Aviation Department is committed to incorporating sustainability principles and 
practices into our operational, management, and administrative processes. Our vision is to have an 
informed workforce and engaged business partners that deliver a well-planned, accessible, and world 
class airport experience for our customers. Further, we demonstrate our environmental responsibility 
to our community as we strive to enhance local, regional, and national economic benefits from the 
Phoenix airports.
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airport sustainability planning

Sustainability planning at PHX and its airports began as part of the strategic plan, which lists sus-
tainability as one pillar for its vision. Recently, Phoenix airports have been developing a self-funded 
sustainability management plan.

aids/Barriers to Implementation

Aids—Staff involvement and training. City requirements for LEED certification for buildings 
and energy conservation.

Barriers—Money. Staff time. Entrenched practices. Tendency for resources to go to larger 
airport (PHX).

major Focus areas and sample Initiatives—Recycling and Resource Conservation

Initiatives:

• Extensive use of recycled asphalt for new pavement projects.
• Installation of LED lights.
• Expansion of recycling program.
• Energy and water conservation.
• Storm water management, including a quarterly newsletter for most effective management 

practices and tenant communication.
• Tracking of costs (including tipping fees) and savings from recycling programs.

lessons learned and sage advice

• Get staff and tenants involved to increase ideas and enhance implementation.
• To save time, effort, and money, include sustainability planning from the beginning of a project 

so that facilities, operations, and maintenance are aware and can contribute ideas.
• For smaller airports, it is important that sustainability initiatives be easy to implement.
• Recycling and energy reduction are low-cost, low-hanging fruit.
• Smaller airports can take advantage of resources from the larger airport.
• Use experts from consulting firms to help design the sustainability initiatives and plan 

implementation.
• Even if tenants cannot be separately billed for energy use, have discussions with them to raise 

awareness and consider submetering to track usage.
• To gain greater acceptance and involvement for sustainability initiatives, demonstrate the finan-

cial savings before, during, and after implementation.

Case example Focus—leveraging Resources from a large Hub airport

The city of Phoenix Aviation Department uses USGBC LEED standards for building design and 
construction and in 2010 developed an engineering design and construction guide for nonbuilding  
“horizontal” projects, such as pavements. This Design and Construction Green Guide includes life-
cycle cost analysis tools that are used for these projects. Engineering staff at PHX are trained in 
LEED (six are accredited) and the Design and Construction Green Guide, and therefore they engi-
neer the projects at the DVT and GYR reliever airports using these standards. Likewise, maintenance 
staff from PHX sent to perform work at the two airports are aware of opportunities for energy con-
servation. It is important for these subject matter experts to be available and use the same approaches 
and procedures for the general aviation airports as they do at PHX.

During the recent development of the sustainability management plan, the managers of DVT and 
GYR and their staff were involved during interviews of current initiatives, in the review of tenant 
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interest surveys, and in discussions of “next steps” for their current sustainability programs. This 
collaboration clearly brought into focus that the staff and users at DVT and GYR are ready for more 
robust sustainability programs at their airports.

Case example 3: HUNTINGTON TRI-sTaTe aIRpORT, WesT VIRGINIa

special Circumstances

The airport staff and police and fire departments share the 
same facilities at Huntington Tri-State Airport (HTS). Alto-
gether, the three services employ 64 people—26 full-time 
and 38 part-time staff. 

Drivers

The airport director believed that a sustainability program 
would encourage the airport to be a proper steward of the 
planet, the community, and the airport.

Definition of sustainability

Sustainability is about people, the environment, and economic viability. The Sustainability Master 
Plan (SMP) will safeguard the public’s investment in the airport and allow the airport to focus on 
cutting costs and not just on boosting revenue.

airport sustainability planning

Although discussions and ad hoc sustainability initiatives inspired by research and periodicals began 
in 2011, the sustainability program was started formally in 2013 with the receipt of AIP and state 
funding. Ad hoc initiatives included an energy assessment and policies on paper use and paper and 
waste recycling. By contrast, the SMP provides a more comprehensive, organized strategy. The SMP 
follows and is the companion document to the airport master plan, both of which have 20-year goals 
and objectives. SMP focus areas include social process, natural resources, carbon footprint, energy 
efficiency, operating costs, passenger experience, and the local and regional economies.

aids/Barriers to Implementation

Aids—FAA AIP funding for 90% of the sustainability program and state funding for the remain-
ing 10%, which paid for both the energy assessment and design of the SMP. The advisory task 
force, which was composed of the local universities, city and county officials, and all airport 
tenants; the task force contributed ideas and generated buy-in from stakeholders.

Barriers—Cultural resistance to changing habits regarding energy use, recycling, and other activ-
ities with environmental impacts.

major Focus areas and sample Initiatives—Resource Conservation  
and stakeholder Involvement

Major focus areas: energy, waste management, air quality, green construction, and community 
connections.

Initiatives:

• Energy assessment.
• No smoking policy.
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• Storm water pollution prevention.
• Wildlife management.
• Paper and waste recycling plan (considering aluminum recycling).
• Signs regarding recycling (considering signs and motion sensors for lights).
• Spill prevention and clean-up plan.
• Instant rewards to employees in the form of $25 gift cards.
• Paperless board meetings.
• Tenant outreach regarding energy conservation and programs such as the fuel-recycling 

program.
• LED lighting in taxiways.
• Recycling asphalt from taxiways to use in other projects.
• Energy efficient backup generator for lighting.
• Stream restoration and tree planting after runway extension project.
• Plan to feature sustainability initiatives on website.

lessons learned and sage advice

• As a first step, involve the stakeholders to inform them about the goals, generate ideas, and increase 
their personal investment.

• Look at which projects make sense culturally and financially, and then seek funding.
• Sustainability initiatives have an added benefit of reducing operational costs, and many green 

initiatives can be implemented at no additional cost.
• Ultimately, everyone has a responsibility to sustain people, planet, and prosperity and to enhance 

the well-being of employees and the community.

Case example Focus—Building Comprehesive program from ad Hoc Roots

HTS is a good example of a smaller airport that first approached sustainability through ad hoc proj-
ects. Information gained through various sources and periodicals, including ACRP studies, served as 
a guide for initial activities. However, the limitations of that approach soon became apparent, so the 
airport sought and received FAA AIP funding, which allowed HTS to retain a consultant to design a 
more thorough and comprehensive program. The sustainability program benefits greatly from having 
an SMP with written goals, objectives, and milestones, and the SMP would not have been possible 
without external funding. Having consultants involved in the preparation of the SMP was viewed 
as being extremely helpful, since their expertise in sustainability programs allowed for easier iden-
tification of projects that needed to be accomplished. For example, the energy efficiency projects at 
HTS would not have been as robust without input from the consultants. According to HTS, the only 
detriment to having an SMP would be if the plan is completed and then sits on the shelf because tax 
money and employee time would then have been wasted.

Case example 4: ITHaCa TOmpKINs ReGIONal 
aIRpORT, NeW YORK

special Circumstances

The Ithaca Tompkins Regional Airport (ITH) building houses 
airport administration, maintenance, and a fire station. ITH is 
in a community with a prestigious college and university.

Drivers

The airport director was inspired by environmental initia-
tives of European airports and asked that sustainability proj-
ects be included in the master plan that was being developed.
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Definition of sustainability

Actions should not affect the ability of future generations to do what they want to do.

airport sustainability planning

The airport’s sustainability activities began in 2008, making ITH attractive to serve as a precursor 
airport for FAA’s pilot program in sustainability. The airport has adopted a sustainable airport master 
plan that incorporated sustainability initiatives. The implementation occurs in three phases from 
2010 through 2030. Sustainability is now considered in every airport project and in daily operations.

aids/Barriers to Implementation

Aids—Early FAA AIP funding for the sustainability plan. County support for sustainability 
initiatives. Ideas contributed by students at Ithaca College and Cornell and by the community.

major Focus areas and sample Initiatives—Resource Conservation and Recycling

Major focus areas: buildings and facilities, air quality, climate change, energy, materials, surface trans-
portation, water, land use, natural resources, noise, community, design, and construction.

Initiatives:

• Removed a dozen trees to extend a parking lot and planted 50 more around the airport.
• Replaced main section of terminal roof and used shingles made of recycled materials that will 

last 50 years.
• Renovated and expanded administrative building, installing windows, reusing bricks from old 

section and putting high polish on concrete floors to avoid plastics and carpet.

lessons learned and sage advice

• Gaining the support of the local community and the governing legislative body is crucial, so 
invest time in educating the applicable stakeholders about why sustainability is important.

• Make presentations to the local Chamber of Commerce and Rotary Club, and display posters 
in the airport departures lounge to educate passengers and tenants.

• Involve the employees to get their buy-in and cooperation.
• Make sure that initiatives make financial sense, but avoid dismissing a sustainable alternative 

simply because the up-front costs may appear a little higher.

Case example Focus—Harnessing the power of a sustainability Champion

The history of sustainability at ITH illustrates how an idea can start with one person and then take on 
momentum as more people get involved. Bob Nicholas, the long-time airport director who recently 
retired, hails from the United Kingdom and wanted to adopt more environmentally friendly practices 
at ITH. An additional goal was to address the airport’s contribution toward global warming. Bob asked 
that sustainability be incorporated into the master plan that was being developed, and the consultant 
suggested that sustainability be treated as a separate component of the plan. Because incorporating 
sustainability initiatives requires higher initial expenditures, approval of the county legislature was 
necessary. FAA approval of the concept also had to be obtained because ITH also sought AIP fund-
ing. ITH and its consultants scheduled a meeting with FAA’s head of aviation planning at ACI-NA 
offices in Washington, D.C. When the meeting commenced, FAA announced that it had already 
embraced support of sustainability and presented its plan to do a pilot project of ten airports. ITH 
asked to go first because it wanted to set an example for the airport industry in the United States. 
Because the project was new, a lot of time was required for the early stages. Local academic institu-
tions Ithaca College and Cornell University were invited to participate, and both the students and the 
local community contributed ideas on projects to do at the airport. ITH received the Airports Going 
Green award in Chicago and several other local awards, and the county legislature was delighted 
with the local and national exposure.
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Case example 5: KeNT sTaTe UNIVeRsITY aIRpORT, OHIO

special Circumstances

Kent State University Airport (1G3) is a general aviation air-
port owned by Kent State University. From 85% to 90% of 
its operations support flight training, and the airport is finan-
cially self-sufficient. 1G3 will become ENT/KENT as soon 
as it implements the Automated Weather Observing System 
(AWOS).

Drivers

Bolstered by increased environmental awareness among the 
student body, the university developed a vision for a sus-
tainable future and retained a sustainability manager who is 
available to the airport. The primary driver for the sustain-
ability program is reducing costs through energy efficiency, 
renewable energy, waste reduction, and increased recycling.

Definition of sustainability

Kent State University Airport follows the definition of sustainability provided by the Airport Coun-
cil International–North America as ensuring Economic viability, Operational efficiency, Natural 
resource conservation, and Social responsibility (EONS). The objective is to balance the benefits 
and impacts to these elements while identifying synergies among them. In order to achieve this, 
sustainability will be integrated into each step of the Airport Master Plan. 

airport sustainability planning

The airport is developing a master plan with a sustainability component that is targeted for comple-
tion by late 2015. The baseline assessments have been completed, and goals and associated projects 
have been identified. Facility upgrades and improvements that are included in the master plan will 
provide opportunities for integrating sustainable designs and practices and developing sustainability 
elements and measurements. 1G3 is part of the second group of more than 40 airports selected for 
FAA sustainability program, along with other Ohio-based airports such as Dayton International, 
Dayton Wright Brothers, and Akron Canton Regional.

aids/Barriers to Implementation

Aids—AIP funding. A full-time sustainability manager who serves as a resource and focal point. 
The culture and leadership at the university. High student awareness of environmental issues. 
Staff availability.

Barriers—Limited financial resources to implement initiatives. Airport location in a different county 
from main university campus. Vocal community aversion to airport noise and traffic.

major Focus areas and sample Initiatives—Noise abatement and Resource Conservation

Most activities have been ad hoc while awaiting the master plan and its sustainability component.

Initiatives:

• Active noise abatement program.
• Energy-efficient lighting (part of universitywide program).
• Storm water monitoring and control.
• Recycling program.
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• Preheating systems for aircraft.
• Waste and energy audits.
• Aggressive pavement maintenance to lengthen useful life.
• Groundwater contamination prevention.

lessons learned and sage advice

• Having senior leadership buy-in and support is the most critical aspect.
• Ad hoc projects can help with initial acceptance of a sustainability program.
• Maintain good community relations and be aware of airport noise impacts on the community.
• Retain an environmental professional to get an accurate assessment of current conditions and 

conduct audits for waste and energy.
• Weave the sustainability plan and program into the full master plan and airport activities.
• Look at all potential revenue streams. 1G3 sells fuel as its primary revenue but also leases 

unneeded space, provides aircraft washing, runs a bookstore, and collects rent from the college 
for training.

Case example Focus—ensuring airport Viability with effective Noise Control

The airport operates a flight training school in an urban area, resulting in aircraft noise being gener-
ated over the community. Growing the flight-training program provided a financial benefit to the air-
port, but it also generated noise and other social impacts, such as increased surface traffic. In response 
to complaints from the community, some of which demanded closure of the airport, 1G3 initiated 
an aggressive noise reduction and noise management program. Air traffic routing was changed, as 
were procedures for takeoff and landing. Enhanced reporting procedures were put into place, and the 
airport held monthly meetings with the tenants to review every noise complaint. Because of these 
proactive measures, noise complaints were reduced by 64% during the period 2010 to 2014.

Case example 6: NaNTUCKeT memORIal aIRpORT, massaCHUseTTs

special Circumstances

Nantucket Memorial Airport (ACK) is primarily a general 
aviation airport serving an island (Nantucket Island). In 
November 2012, ACK was selected as the pilot airport for 
the Carbon Neutral Airport Program (CNAP), a project 
administered by the Massachusetts Department of Transpor-
tation and Volpe National Transportation Systems Center, to 
reduce fossil fuel emissions and greenhouse gas emissions. 

Drivers

Current and projected increases in cost of electricity.

Definition of sustainability

Efficient and long-term management of resources.

airport sustainability planning

Drafting of the master plan was nearing completion at the time of the interview. The master plan is 
funded under the AIP, and the majority of funding for the sustainability initiatives to date came from 
state programs, utility rebates, and ACK operating revenues.
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aids/Barriers to Implementation

Aids—Municipality with progressive attitude toward environmental protection and energy use 
and conservation. Island ethos to recycle materials and compost; island mandate to reduce 
energy consumption and recycle. Financing for energy efficiency improvements at 0% that is 
repaid through energy bills. Zero emissions vehicle rebates from state program. State funding 
for a geothermal system retro-commissioning program, in accordance with National Grid. 
State rebates for zero emissions vehicles.

Barriers—Procedure for obtaining bond financing. Town meetings. Burdensome state purchasing 
regulations. Lack of climate change awareness. Ineligibility for VALE funding as a result of 
primarily general aviation operations.

major Focus areas and sample Initiatives—energy Reduction and Biodiversity protection

Energy reduction has been a major focus area.

Initiatives:

• Lighting upgrades.
• HVAC repairs.
• Solar panels.
• Biodiversity protection for indigenous plants, moss, and wildlife.
• Donation of an old administration building to a construction company.
• Donation of an old FBO to a school.

lessons learned and sage advice

• Planning needs to be a team effort, so engage stakeholders, especially employees, early and 
often.

• Compare utility and fuel costs against the budget quarterly, preferably on a department basis to 
facilitate tracking and assign responsibility.

• Submeter wherever possible.
• Establish a baseline performance level and start tracking energy use.
• Conduct an energy audit.
• Recognize that information technology equipment requires significant amounts of energy for 

computers, screens, servers, printers, and fax machines.

Case example Focus—pioneering Carbon Neutrality

Nantucket Island became connected to the mainland energy supplies only 7 or 8 years ago; until then 
energy had to be self-generated by the island. Airports use a lot of energy and have a baseline level of 
consumption that is difficult to reduce. For example, runway and control tower lights are constantly 
illuminated, and security operations require space, light, and HVAC. ACK’s budget allocates more 
than $300,000 for energy, which is 72% of the utility budget. In March 2015, a 30% increase in 
rates is anticipated. The incentives for ACK to address energy costs and consumption are obvious, 
and the airport has taken several initiatives. It applied for and was accepted as a pilot project for the 
CNAP. CNAP has a goal of 100% net annual energy neutrality, to be achieved 30% through energy 
efficiency and 70% through solar energy. CNAP funded an investment grade energy audit (IGA), 
which revealed specific areas for improvement.

For example, the IGA found that the geothermal system in general was not functioning properly. 
Phase I of the CNAP project has been completed, and the airport will begin building in 2015, with 
target completion in 2017. Submetering will be installed to track usage in specific departments (oper-
ations, maintenance, and buildings) and buildings (the airfield, terminal, and tower). Functions will 
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be also tracked, such as HVAC and lighting. For lighting upgrades, ACK accessed zero-percentage 
on-bill financing, which permitted the airport to finance energy efficiency measures through the util-
ity and repay the loan as part of the utility bill. Solar energy implementation may be financed through 
a power purchase agreement. A payback analysis suggests that many efficiency initiatives are cost-
effective, but the municipality will invest in renewables only if they are cost-effective.

Case example 7: NORTHWesT aRKaNsas ReGIONal aIRpORT, aRKaNsas

special Circumstances

For the Northwest Arkansas Regional Airport (XNA), the 
cities of Bentonville, Fayetteville, Rogers, Siloam Springs, 
and Springdale, along with Benton and Washington counties, 
created the Airport Authority as a separate public entity, one 
of only two in Arkansas. The airport site is centrally located. 
close to all the communities of northwest Arkansas. XNA 
is also far enough away from populated areas to minimize 
adverse impact from aircraft operations.

Drivers

The availability of FAA funding was a key driver. In addi-
tion, board members and the airport had a strong desire to be 
a more efficient and sustainable operation.

Definition of sustainability

The Northwest Arkansas Regional Airport strives to provide an operationally safe and efficient air-
port that is financially sound, promotes economic growth in the region, and enhances environmental 
sustainability and social responsibility.

airport sustainability planning

The airport will soon complete a sustainable master plan study, with goals of saving money, energy, 
and time and improving the passenger experience.

aids/Barriers to Implementation

Aids—FAA AIP funding. Stakeholder involvement, including various airport departments, airlines, 
FBOs, and tenants. Community involvement, including an advisory group, regional planning 
processes, and a website for the public.

Barriers—Staff time to monitor results and measure benefits and costs. Prior building projects 
that were completed without sustainability awareness or input.

major Focus areas and sample Initiatives—Resource Conservation  
and passenger Comfort

Initiatives:

• Recycled all the pavement, steel, and copper from the Runway Rehab Project.
• Reduced electrical bills by retrofitting the building with more efficient lighting fixtures and 

removing every other light from Airport Boulevard.
• Currently installing low-flush toilets, hands-free soap dispensers and water faucets at the sinks 

and Dyson hand dryers in all restrooms.
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• Implemented significant changes in HVAC operation, including use of controlling zones, 
adjusting temperatures to reflect time of day and occupancy schedules, and optimizing use of 
the outside air economizer.

• Changed set points on boilers and chillers for optimum operating parameters.
• Purchased rocking chairs, made with recycled seat belts, for the new concourse addition (people 

love them!).
• Initiated a cart service and a valet service to improve the passenger experience.
• Began providing umbrellas with XNA logo that can be used to get to the parking lot and then 

deposited in drop-off boxes.
• Converted old space into a small, publicly available conference room that has a TV and hook-

ups for presentations.
• Converted old space into a “Quiet Room” or “Yoga Room,” complete with mats and pillows.
• Installed large (10-ft × 10-ft) floor chess and checkers games as well as card tables in terminal 

for passenger use.
• Refinanced and combined long-term debt, reducing annual debt service by almost a million 

dollars a year at a fixed rate through 2027.
• Performed a financial analysis to determine the priority of future projects and analyzed methods 

to fund them; a future parking garage, a 3-mile access road, and pavement replacement are the 
three major projects that were targeted.

• Began protecting endangered fish species by collecting, holding, and then testing rainfall runoff 
from pavement before releasing the water into the downstream discharge area.

lessons learned and sage advice

• Small airports have a significant challenge to deliver on the things that larger airports commit 
to do and must look carefully at the financial payback of sustainability initiatives.

• Adopting a sustainability program before major renovations or construction allows for inclu-
sion of sustainability concepts from the beginning.

• Be wary of optimistic predictions of financial returns and products advertising long lives. Many 
LED lights are not lasting as long as promised.

• Take the time to track results, even though an Excel spreadsheet can be tedious and time-
consuming to use and staff availability can be difficult to secure for monitoring and measuring 
benefits and costs.

• Highlight sustainability drivers when applying for FAA grants.
• Closely review the payoff of some sustainable implementations when existing equipment is 

nearing end of life.
• When approaching the daily operations, project planning, and financial security, take time to 

consider projects carefully and analyze how they can be done better.
• Find outside resources and lessons learned.
• The community of airport personnel is eager to share experiences and results from tests and 

trials. Use the available knowledge to make your operation more sustainable.

Case example Focus—Generating Clear Objectives and Focus areas

The airport formally identified the following objectives to meet the identified vision:

• Providing a high standard for safety and customer satisfaction;
• Providing a high standard for operational efficiency;
• Demonstrating environmental stewardship;
• Providing a financially and socially beneficial resource to the community/region; and
• Providing positive partnerships with tenants, neighbors, regulators, and other stakeholders.

Primary focus areas include airport finance; energy consumption/greenhouse gases; operations 
and maintenance of airport facilities; waste management/recycling, and construction management.

Secondary focus areas include water quality; community relations and education; and natural 
habitats and air quality.
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Case example 8: OUTaGamIe COUNTY ReGIONal aIRpORT, WIsCONsIN

special Circumstances

The Outagamie County Regional Airport (ATW) has 29 build-
ings, two runways, and numerous taxiways and paved air-
craft aprons. The airport property occupies approximately 
1,739 acres of land owned by Outagamie County, much of 
which is available for future development of new airside 
and landside facilities. The airport controls 29 acres of land 
through purchase of aviation easements. It owns an additional 
9.7 acres through a runway protection zone easement. ATW 

has more than 250,000 annual enplanements and hosts a FedEx cargo sorting and handling facility and 
a wide variety of GA activities. More than 2,400 badged employees work at the airport.

Drivers

Prompted by rising utility costs and a volatile air service industry, the airport championed sustain-
ability initiatives and in 2008 undertook a facilities assessment to reduce energy usage in the pas-
senger terminal and other buildings. The assessment led to numerous changes, including the addition 
of a 50-kW photovoltaic array and a 12-panel solar thermal system on the airport terminal, removal 
of high-energy–use equipment, and installation of energy-efficient lighting and room occupancy 
sensors. The success of that program brought Outagamie to the attention of FAA, which led to AIP 
funding through the Sustainable Airport Master Plan Pilot Program.

Definition of sustainability

Sustainable practices allow the current generation to meet current needs without compromising the 
ability of future generations to meet their needs, and they foster environmental protection, natural 
resource conservation, social progress, and stable economic growth and employment.

airport sustainability planning

The sustainable airport master plan was produced in 2012. The master plan’s sustainability initia-
tives focus almost exclusively on reducing the energy use of airport-owned buildings by 70% by 
2030 through a combination of new construction, energy-efficient retrofits, and the use of renewable 
energy sources. Under the plan, 50% of energy needs would be produced by renewables, and annual 
greenhouse gas emissions would be reduced by 85%.

aids/Barriers to Implementation

Aids—Executive management support. FAA funding. Engineering consultants. Strong support 
from tenants and community.

Barriers—Cost. Lengthy local procurement process.

major Focus areas and sample Initiatives—energy Reduction and employee programs

Initiatives:

• Adopted mission statement of being carbon neutral by 2030.
• Installed energy-efficient lighting, room occupancy sensors, and ground power and a pre-

conditioned air unit in a new passenger boarding bridge (PBB) to allow aircraft to shut off 
engines when parked on the apron.
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• Conducted energy modeling that resulted in installation of timers on the baseboard heater of 
each PBB.

• Using a grant from the U.S. Department of Energy, installed a 50-kW solar photovoltaic panel 
on the terminal concourse; solar monitoring stations provide education for the public.

• Reduced energy use through variable frequency drives on equipment; high-efficiency electri-
cal, mechanical, and plumbing systems; room occupancy sensors; and natural lighting provided 
by skylights and large windows in the concourse and hangar.

• Studied a net-zero energy building for the FBO operations (the ATW Platinum Flight Center).
• Created a framework for measuring, tracking, and reducing the airport’s baseline energy usage 

and operational emissions footprints.
• Addressed employee programs, such as health risk analyses, absenteeism-reduction strategies, 

construction of new walking and biking paths on airport grounds, and provision of exercise 
facilities.

• Conducted a recycling and solid waste audit; developed strategies for diverting more waste 
from landfills.

• Evaluated wastewater management strategies; developed strategies for reusing water and better 
management of storm water runoff.

• Implemented rainwater collection, low-flow fixtures, and point-of-use hot water.
• Examined current and potential airport procurement practices to obtain sustainably produced 

supplies.
• Utilized enhanced wall and roof envelope insulation, in-floor radiant conditioning, high-

performance Solarban 80 glazing, and a geothermal heat pump to boost efficiency and reduce 
the operational costs of heating and cooling systems.

• Utilized native plantings on airport grounds to reduce fertilizers and irrigation.
• Investigated ground transportation possibilities, such as mass transit, pedestrian and biking 

options, and plug-ins for electric cars in the parking lots.

lessons learned and sage advice

• Although ad hoc projects may build momentum, a comprehensive plan is necessary for defining 
goals and setting the direction.

• Owing to staff time constraints, retaining an outside consultant to conduct audits and develop a 
sustainability plan ultimately saves both time and money.

• Pursue both AIP and local funding.
• If budget constraints prevent design and implementation of a fully developed plan, use local 

electric utilities and electric supply companies for advice, especially for low-hanging fruit such 
as LED lighting.

• Review life cycles and have long-term data to see if the sustainability plan and projects actually 
save money; engineers occasionally get the projections wrong.

• To understand the impact of initiatives and build a case for future projects, track everything and 
use an intern to input the data.

• Be sure to link the capital improvement plan and the sustainability plan.

Case example Focus—advancing energy efficient Buildings

Following the planning goals set forth in the sustainable airport master plan, ATW established a 
GA campus south of the commercial air service passenger terminal that includes an FBO, a corpo-
rate hangar, and a storage hangar for corporate jets. The Platinum Flight Center GA terminal was 
designed to achieve LEED certification, and the terminal building is designed to be the nation’s first 
aviation building to achieve Net Zero Energy status by producing renewable energy equivalent to 
the amount of energy it consumes for building operations in a calendar year. The building design 
includes the following energy efficiency measures:

• geothermal heating and cooling;
• in-floor radiant conditioning;
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• photovoltaic solar energy roof panels;
• high-performance glazing;
• thermal mass with enhanced envelope insulation;
• occupancy sensors for lighting and mechanical systems;
• natural ventilation;
• rainwater capture cistern for water reuse; and
• high-efficiency electrical, mechanical, and plumbing systems.

Case example 9: pORTlaND INTeRNaTIONal JeTpORT, maINe

special Circumstances

Portland International Jetport (PWM) has 45 full-time employ-
ees. The airport is owned by the city of Portland, which man-
ages the procurement process, enacts mandatory policies and 
procedures, and acts as the final decision maker. 

Drivers

PWM has a vocal local community with respect to environ-
mental impacts stemming from the airport, and FAA, the 
U.S. EPA, and the Maine Department of Environmental Pro-
tection (DEP) have become more focused on environmental 
issues. Availability of FAA AIP funding for the sustainability 
master plan also helped spur the airport’s program.

Definition of sustainability

Use only what you need and replace what you use. Sustainability must be based on economic viabil-
ity, environmental impact, and importantly, the societal/organizational effect.

airport sustainability planning

PWM began work on a sustainability airport master plan (SAMP) in the summer of 2014, with an 
estimated completion in fall of 2015. The airport started with ad hoc projects, but the SAMP serves 
as a more robust and comprehensive vehicle for identifying issues and facilitates coalescing groups 
to set goals and find solutions.

aids/Barriers to Implementation

Aids—AIP funding for SAMP. VALE funding for geothermal. Supportive airport director.
Barriers—Lack of awareness and/or commitment at the municipal level. Bureaucratic processes 

(must get three bids for any procurement over $1,000). Staff resources. Low passenger facility 
charges.

major Focus areas and sample Initiatives—energy Reduction and employee Involvement

Major SAMP focus areas: environmental compliance; air quality and greenhouse gases; economic 
impact; energy; governance and organizational readiness; ground transportation access; people and 
waste management; and recycling.

Initiatives:

• Surveyed employees to obtain opinions and suggestions.
• Conducted environmental training.
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• Installed more efficient drives, lights, reflective roof, multistack heat pump system, and room 
occupancy sensors.

• Replacing all lights with LEDs to produce 70% energy savings plus lower maintenance costs.
• Achieved LEED Gold in new terminal expansion.
• Used VALE funds to install a geothermal system, which will pay for itself in 18 months and 

has a 30-year life.
• Reduced light pollution from airport deck by installing an airfoil to direct the light away from 

the town.
• Using software to track each flight for noise purposes.

lessons learned and sage advice

• Make a decision to be environmentally responsible and then look for funding.
• Adopt initiatives that have a positive return on financial investment but understand that nothing 

will work well unless the social/community pillar is solid.
• Always seek public/employee/tenant involvement.
• Sound decisions require data and trends; use spreadsheets to track metrics that are not automati-

cally tabulated (geothermal automatically provides data).
• Seek funding from governmental and other sources such as utilities. For example, Efficiency 

Maine has funded the LED lights.
• Be aware that some initiatives reduce operational or maintenance costs but could have a high 

greenhouse gas footprint; the heat pump for geothermal units consumes surprising amounts of 
energy.

• Smaller airports do not have the capacity to employ a full-time sustainability coordinator, and 
appeals to people to do the right thing can produce significant results.

Case example Focus—pursuing Deicing excellence

In 2007, the EPA demanded a study on deicing fluid mixing with storm water. Maine DEP found low 
oxygen levels in the local river and presented the airport with several options, which included gather-
ing glycol and shipping it elsewhere for treatment. The American Recovery and Reinvestment Act 
of 2009 funded shovel-ready projects, leading the airport to apply for a grant to install pipes with a 
valve to direct glycol into a container. The FAA funded $500,000 for a tank to store the glycol. Both 
the EPA and the Maine DEP prohibited glycol from entering the river after November 1, 2010, and 
by October 2010, the storage tank was operational. All storm runoff is also diverted into the tank. 
Through this system of direct capture and diversion of the storm water-glycol mix, approximately 
70% of the glycol is retained on site, and airport glycol leaving the site is less than half the permit-
ted amount. Originally the captured glycol mix was sent off-site for separation and distillation, but 
now both separation and distillation are performed on site. Indeed, during the summer, other airports 
send their glycol to PWM for distillation. Currently, the recycled glycol is sold to firms in Canada 
to coat bearings on coal-mining equipment. However, PWM would like to have its on-site distilla-
tion process certified to allow recycled glycol to be reused 
on aircraft; EPA funding is available for recapture but not for 
distillation, so other funding sources will have to be found.

Case example 10: ReNTON mUNICIpal aIRpORT, 
WasHINGTON

special Circumstances

Renton Municipal Airport (RNT) was built in 1922 and 
expanded in 1943 for B-29 production during World War II. 
In the 1950s, the airport was prepared for jet aircraft produc-
tion and served as the departure airport for all new Boeing 
KC135, 707, 727, 757, and 737 and P8A aircraft delivered 
from the Boeing Renton factory to the U.S. military and 
commercial airlines worldwide. 
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Drivers

The airport director believed that launching a sustainability program was critical to ensuring that the 
airport was operated and maintained with a long-term vision while also balancing the goals of the 
residents living in the community around the airport. RNT was one of the 10 pilot airports for AIP 
sustainability funding.

Definition of sustainability

Sustainability is not just economic and social, nor is it just environment; it also includes operations 
and maintenance. It is important that all airports need look at all aspects of sustainability, especially 
those that ensure that the airport meets its main mission to support aviation while also being fiscally 
responsible, maintaining the infrastructure for the next 100 years, and operating the airport in a man-
ner that ensures the airport is an asset for the community in which it is located.

airport sustainability planning

The sustainability master plan (SMP) was completed in 2012, and the airport master plan (AMP) 
process, which will align and implement the SMP goals, began in the fall of 2014. The goal of the 
2012 SMP was to fully apply the EONS model for RNT to see if a holistic approach to sustainability 
would work and, most importantly, contribute to the longevity of the airport. The SMP serves as the 
umbrella program by addressing daily operations and balancing competing needs. The AMP is a 
facilities plan, one component of many in implementing the SMP. The airport has embarked on an 
aggressive construction program, and having the SMP allowed for more thoughtful decisions and 
resulted in cost savings. With ad hoc projects, the airport may not get credit for taking actions that 
have an impact on sustainability because lack of awareness and weak documentation prevent a clear 
link. A comprehensive plan explains the sustainability program and provides a framework for action.

aids/Barriers to Implementation

Aids—AIP funding that paid consultants to help develop the plan and the data “tool” that is used to 
align the goals with the implementation strategies and contain the data sets for analysis. Knowl-
edgeable FAA staff in the airport regional office. The 20-person Airport Advisory Committee, 
with representatives from tenant and community stakeholders.

Barriers—Sustainability viewed as only pertaining to the environment and not the financial, 
operational, or long-term health of the airport infrastructure. Lack of process for gathering 
data. Lack of standardized data sets to use in decision making. Lack of staff time for col-
lecting data.

major Focus areas and sample Initiatives—Water protection and Community Outreach

Focus areas that are tracked: airport financials, local and airport economic values, community out-
reach and education, energy conservation/greenhouse gases, noise, facilities operation and mainte-
nance, and water quality.

Initiatives:

• Improved runway pavement rating from 30 to 100.
• To protect the adjacent river, replaced storm water pipes and installed drainage swales to 

sequester tire rubber and heavy metals from entering the adjacent river and lake.
• Acquired runway broom to reduce usage of E36 runway deicer and improve airport operations’ 

response to winter ice/snow events.
• Replaced infield mower, which reduced staff hours and diesel consumption (greenhouse 

gases).
• Dredged seaplane base to maintain safe operations and designed a shoreline restoration project.
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• Conducted airport tours for preschool students, high school students, and Boy Scouts and held 
quarterly meetings with the Airport Advisory Committee to maintain and improve community 
acceptance of the airport.

• Maintain airport cash flow model on a weekly basis to ensure a financially healthy airport.

lessons learned and sage advice

• To succeed, the program requires a long-term focus, and there must be a commitment and 
understanding from the top of the organization.

• Develop a process and a tool for gathering and tracking data; RNT tracks data related to the 
EONS balloons in an Excel spreadsheet.

• One of RNT’s six staff members inputs data into spreadsheets that track every metric, thus 
providing accurate, long-term data that inform decisions.

Case example Focus—Integrating sustainability plans with Construction

In 2001, RNT was showing clear signs of neglect. Not much maintenance had been performed 
since the 1950s. The runways were in bad condition. Sections of the perimeter fence were miss-
ing. The ramp and docks for the seaplane base had rotted. Vehicles drove down taxiways and 
runways. Financial planning extended only a year or two into the future. Fuel spilled into the lake 
and river. Poor relationships and communication between and among the community, the city, 
the airport, and the tenants prevented problems from getting resolved. Understanding the status 
quo was complicated by a lack of data. Remodeling projects failed to balance public policy goals, 
and opinions were not based on data. New airport management began by gathering data to get a 
snapshot of the current situation and determined to follow a more sustainable path. Despite best 
intentions, the myriad demands on the small staff (six employees) made a concentrated effort 
difficult. RNT was awarded an FAA AIP grant to develop an SMP. After a number of drafts and 
iterations to address RNT’s specific situations, the SMP was completed in 2012, just in time to 
implement sustainability strategies in the $18 million of major construction projects that were 
undertaken in 2013. With the help of a robust and detailed Excel platform that aligns with the 
SMP, the airport now keeps accurate and precise data to enable tracking of performance against 
sustainability and other goals.

Case example 11: ROBeRTs FIelD, ReDmOND mUNICIpal aIRpORT, OReGON

special Circumstances

Redmond Municipal Airport (RDM) is the only commer-
cial airport serving as a regional hub in central and eastern 
Oregon.

Drivers

The city of Redmond owns and operates the airport and 
financed expansion of the terminal from 16,000 square feet to 
132,000 square feet in 2010. That expansion opened opportuni-
ties to implement some ad hoc sustainability projects.

Definition of sustainability

Sustainability involves more than just environmental aspects, 
and although many environmental initiatives result in cost reductions, in the event of conflict, finan-
cial responsibilities such as maintenance take priority over green initiatives.
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airport sustainability planning

RDM has a master plan but does not currently have a dedicated sustainability plan, so the airport has 
implemented sustainability measures on a self-funded, ad hoc basis.

aids/Barriers to Implementation

Aids—Strong community support. Staff and stakeholder buy-in.
Barriers—Limited staff and budget. Potential negative cost-benefit of project.

major Focus areas and sample Initiatives—solar panels and energy Conservation

Initiatives:

• As part of the terminal expansion, installed glass in many areas to utilize and maximize ambi-
ent light.

• Installed a 44-kW DC solar panel array on the terminal roof in 2010; the airport web page 
(www.FLYRDM.com) has a monitoring link to show the total energy generated, total CO2 off-
set (Total Energy Generated = X Tons of CO2 Saved), and total gallons of gas saved.

• Performed an energy audit of the airport terminal.
• Upgraded lights in terminal and parking lots to LED.
• Changed from paper to air dryers in restrooms.
• Installed sensors in all sinks and faucets.
• Implemented recycling program.
• Working with restaurants to reduce their environmental footprint.

lessons learned and sage advice

• Having a good relationship with the community and local government is vital.
• Read the TRB reports and other information available online.
• Environmental issues are becoming more critical, as are social aspects resulting from social 

media, so airport priorities need to evolve with the times.
• With smaller airports, the financial aspect is critical, so initiatives must make good business 

sense.
• Look at nontraditional sources of funding, such federal and state environmental agencies.
• Attendance at airport conferences promotes networking and provides opportunities for people 

to exchange ideas.
• When completing long-term financial and capital improvement planning, consider how to 

incorporate sustainability aspects; build on actions taken in prior plans and allow the plans and 
projects to build on each other.

• Eliminate silos within the organization; build relationships with local governments and others 
to access the benefits of synergies and obtain information.

• With green initiatives such as solar, look carefully at the installation and maintenance costs and 
anticipated life cycle. Financial projections may be overly optimistic.

Case example Focus—Delivering sustainability linked to Customer service

One of the goals for the airport director has been to make the airport experience more pleasant and 
encourage people to come to the airport for reasons other than flights. Relationship building with the 
city and county has been a priority, and as a result, the airport is well supported by the community. 
For example, taking the local governing body for a tour around the terminal and the airport property 
helps familiarize the members with the airport design and operations. To engage the local com-
munity, the airport would communicate about its activities to increase understanding of the airport. 
However, those communications could take into account the differences in how each generation pro-
cesses information. In today’s environment, people want to stay electronically connected, so terminal 
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designs could provide more outlets for charging personal electronic devices, especially in the seating 
areas. At RDM, many of the older staff are nearing retirement, which requires recruitment in ways 
that take into account current expectations of employees.

Case example 12: TeTeRBORO aIRpORT aND sTeWaRT INTeRNaTIONal aIRpORT,  
NeW JeRseY/NeW YORK

special Circumstances

Teterboro (TEB) and Stewart International (SWF) airports are 
operated by the Port Authority of New York and New Jersey  
(PANYNJ) and are critical pieces of PANYNJ’s airport net-
work of five airports. TEB serves as a general aviation reliever 
airport for the region, and SWF serves as a vital gateway 
to the Mid-Hudson Valley. In 2010, FAA selected TEB for 
inclusion in its Sustainability Pilot Program.

Drivers

PANYNJ views sustainability programs as vital to the busi-
ness case of an organization because a focus on sustainability 
can aid in evaluating long-term risk and can increase cohesion 
between the airport and local communities.

Definition of sustainability

A robust sustainability program can serve as a catalyst to help 
an airport meet its overall business objectives, balancing the 
airport’s financial needs with environmental and social goals. 
PANYNJ uses the EONS definition of sustainability and has 
established the following goals for all of its operations and 
facilities: an 80% reduction in all greenhouse gas emissions 
related to its facilities from 2006 levels by 2050; net zero 
greenhouse gas emissions from Port Authority operations; 
proactive engagement with tenants and others to reduce their 
greenhouse gas emissions; and development of strategies for 
climate change adaptation.

airport sustainability planning

An environmental sustainability plan has been in place at SWF since 2010, with an update under 
way. A sustainable management plan has been in place at TEB since 2012. Sustainability manage-
ment plans help serve as enterprise-level, decision-making frameworks involving staff at all levels of 
the organization. A comprehensive plan allows for deployment of consistent decision-making tools 
and optimal use of resources among facilities.

aids/Barriers to Implementation

Aids—Articulating the business case for every sustainability initiative, whether it is a financial or 
a more qualitative business case. Industry momentum around sustainability and case examples 
of other airports successfully deploying strategies. High-level organizational and policy sup-
port for sustainability.

Barriers—Engaging field staff on a meaningful level as sustainability plans are developed. Mindset 
that sustainability planning is limited to the environmental field.
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major Focus areas and sample Initiatives—Climate Change planning and energy audit

Focus areas for both airports: climate risk mitigation, air quality improvement, and cost reduction.

Initiatives:

• TEB:
 – Planning for the effects of climate change on critical infrastructure.
 – Hosts community events and career fairs.
 – Adopted operational efficiency improvements on the airfield.
 – Completed a Global Reporting Initiative sustainability report for 2013, which will serve as 

a template for future PANYNJ sustainability reporting.
• SWF:

 – Developed a recycling program.
 – Collaborated with local businesses on sustainability initiatives.
 – Conducted a whole facility energy audit and retrofit, including installation of smart meters.
 – Utilizing alternative-fuel vehicles.
 – Installed high-albedo roofing and pervious pavement.
 – Collecting and treating deicing fluid.
 – Engaging in community outreach and encouraging community involvement.

lessons learned and sage advice

• Sustainability planning could be a way of (1) recognizing the efforts that staff has engaged 
in and that are under way, (2) grouping current efforts into broader strategic initiatives where 
cumulative benefits can be recognized, and (3) developing an enterprise-level, decision-making 
framework that weaves sustainable choices into all levels of the airport business.

• Sustainability can be viewed both as a tool to achieve better bottom line results and as a revenue 
driver.

• Business strategy and sustainability are beginning to merge because having a sustainability 
program helps airports think strategically and ultimately serve customers more effectively.

• Lighting retrofits can pay for themselves; look to utilities as a funding source.
• Have workshops with local stakeholders, who can be sources of goals and initiatives.
• When brainstorming projects, consider all that appear feasible, and then make selection based 

on practicality and cost.
• When implementing a recycling program, first do a ground waste audit to understand what 

proportion of waste items is recyclable or compostable. A basic level of human sorting is prob-
ably unavoidable.

Case example Focus—enhancing strategic Use of Reliever airports

From the perspective of PANYNJ, the small reliever airports in the network can serve as ideal test 
cases for broader organizational initiatives. For example, the Aviation Department completed its first 
sustainability plan at SWF to test strategies for planning and implementation. Also at SWF, PANYNJ 
deployed a pilot smart-metering project to understand the benefits of submetering and active utility 
management. Deploying new initiatives on a small scale allows PANYNJ to limit its risk profile 
while determining how the initiatives can be deployed on a larger scale at the rest of its facilities.
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chapter seven

ConClusions

Sustainability generally is defined as encompassing a process in which organizations continually 
improve their economic, social, and environmental performance. The airport industry has added oper-
ational improvement to the mix, and all four components can be seen as contributing synergistically to 
enhancing the sustainability of each individual airport and the airport community as a whole.

The 31 smaller airports surveyed for this synthesis were but a small fraction of the community of 
thousands of airports in the United States, but they represented diverse geographical regions and oper-
ating environments. Each of them felt strongly enough about sustainability to have adopted some form 
of sustainable activities, even if those activities were ad hoc and outside the framework of a formal plan. 
In nearly all cases, even among those who had received funding from outside sources such as FAA, the 
perceived financial cost of designing and implementing a formal sustainability plan was viewed as a 
major barrier, as was the limited time available to busy staff. The chief barrier was also found to be the 
top driver for adopting sustainability initiatives because smaller airports were compelled by the asso-
ciated cost reductions to move forward with even ad hoc projects, such as installation of LED lighting. 
Completing the circle of the importance of financial support, availability of funding was listed as a pri-
mary aid for sustainability initiatives at smaller airports. Given the limited budgets under which these 
airports operate, it is not surprising that financial concerns are drivers, aids, and barriers to adoption 
and implementation of sustainability programs. However, the airports are finding ways and means to 
support sustainability projects by securing funding and engaging stakeholders. In most cases, adoption 
of sustainability initiatives and programs would not have been possible without strong and visible sup-
port from top management and/or airport owners. In many cases, FAA funding was viewed as critical.

Smaller airports can take several approaches to sustainability, from ad hoc projects to sustainability 
plans to fully integrated sustainability master plans. Those who are embracing sustainability under-
stand well the main three pillars of people, planet, and profits, and view operational sustainability as 
something that flows naturally from their core activities. Some airports and/or their stakeholders see 
sustainability as chiefly an environmental concern, which in some cases can lead to pushback when 
budgets containing sustainable components are negotiated with the relevant governing body. Better 
communication about the benefits of sustainability may help overcome such perceptions. Support for 
sustainability is evident among the airports surveyed for this synthesis that have adopted formal plan-
ning because a large majority would be highly likely or somewhat likely to recommend the process 
to another airport.

AD HoC iniTiATiVEs

Because many of the surveyed airports began with ad hoc sustainability initiatives before embark-
ing on a formal program, a list of the ad hoc initiatives that were provided during the interviews is 
presented here.

• Engage in community outreach and encourage community involvement.
• Involve tenants and the local community in sustainability initiatives by conducting workshops.
• Enlist the local colleges and universities to get ideas on sustainability projects.
• Inaugurate a paper and waste recycling program; consider recycling asphalt and building materials.
• Implement energy reduction programs, such as lighting upgrades and better insulation.
• Do an energy assessment audit.
• Establish a baseline performance level and track energy use; compare utility and fuel costs against 

the budget quarterly, preferably on a department basis.



48 

• Submeter wherever possible.
• Implement a no smoking policy.
• Design and construct a storm water pollution prevention system.
• Engage in wildlife management and biodiversity protection.
• Produce a spill prevention and clean-up plan.
• Give instant rewards to employees in the form of gift cards.
• Have paperless board meetings.
• Engage in tenant outreach regarding energy conservation and programs.
• Plant trees.
• Feature sustainability initiatives on the website.
• Use preheating systems for aircraft.
• Initiate a noise abatement program.
• Consider all potential revenue streams at the airport, such as selling fuel, leasing unneeded space, 

washing aircraft, and operating a bookstore.
• Seek advice and funding opportunities for ad hoc projects from utilities and governmental 

entities.
• Install low-flush toilets, hands-free soap dispensers and water faucets at sinks, and Dyson hand 

dryers in all restrooms.
• For heating, ventilation, and air conditioning (HVAC) operation, use control zones, adjusting 

temperatures to reflect time of day and occupancy schedules, and optimize use of the outside 
air economizer.

• Change set points on boilers and chillers for optimum operating parameters.
• Initiate a cart service and/or a valet service to improve the passenger experience.
• Provide umbrellas for use in going to the parking lot; the umbrellas can be deposited in drop-off 

boxes.
• Convert old space into a small, publicly available conference room that has a TV and hook ups 

for presentations.
• Convert old space into a “quiet room” or “yoga room,” complete with mats and pillows.
• Install large (10-ft × 10-ft) floor chess and checkers games as well as card tables in the terminal 

for passenger use.
• Refinance and combine long-term debt.
• Reduce energy use through the use of variable frequency drives on equipment; high-efficiency 

electrical, mechanical, and plumbing systems; room occupancy sensors; and natural lighting.
• Examine current and potential airport procurement practices to obtain sustainably produced 

supplies.
• Conduct sustainability training for employees.
• Utilize alternative-fuel vehicles.
• Install high-albedo roofing and pervious pavement.
• Collect and treat deicing fluid.

For smaller airports wishing to initiate sustainability activities, the results of this survey and the 
case examples offer some guidance. Because successful programs involve acceptance from those 
who are affected, most of the respondents recommended forming a committee or advisory council 
of stakeholders at the beginning of the process. The advisory group could include representatives 
of the employees, the tenants, the community, and the governing body. That group would then help 
create the program design, communicate the goals, and support implementation. Beginning with 
simple, low-cost, ad hoc activities, such as recycling, helps to build support and momentum among 
employees and stakeholders. Retrofitting lighting systems with LEDs may require an initial finan-
cial investment, but the return on investment in lower energy costs will become apparent in time. 
Funding for energy retrofits and the sustainability plan is available from multiple sources, including 
FAA, state environmental agencies, and local utilities. In addition, information resources to guide 
sustainability initiatives have become widely available at no cost through ACRP, ACI-NA, Sustain-
able Aviation Guidance Alliance (SAGA), and other organizations. A list of references is included 
at the end of this synthesis.

Once the smaller, ad hoc projects have shown results, airports might consider another, further 
investment in an expert consultant to design a formal sustainability plan. As some respondent airports 
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have noted, this investment actually saves time and money in the end by streamlining the process and 
reducing inefficiency. Once the plan has been adopted, tracking the metrics associated with the initia-
tives is critical, even though tracking uses precious staff time. Communication with all constituents 
throughout the process is also critical, and having solid data gained through tracking metrics provides 
information for explaining and describing the process and results. Once a sustainability plan has been 
adopted and the full program has been implemented, the benefits and results will become apparent, 
as the economic, operational, environmental, and social components of the organization will become 
more robust and resilient.

In sum, according to one airport, education is the key to a successful sustainability program, and 
strong management support is a critical component. A funded program is not necessary to start but 
is highly desirable for development and implementation of a formal sustainability plan. Tracking 
benefits will be unique to each airport because each airport has its own priorities and culture. Signifi-
cantly, none of the survey respondents or interviewees regretted adopting sustainability measures. 
Smaller airports in the United States are in the early phases of embracing formal sustainability efforts. 
If thousands of airports nationwide start engaging in more sustainable activities, the magnitude of the 
resulting impact will be enormous and lasting.

KEY lEssons lEARnED

• The airport community has embraced the concept of sustainable activities and operations.
• Smaller airports often engage in ad hoc sustainability-related activities such as energy reduction 

without characterizing them as sustainability initiatives.
• Financial constraints present barriers to sustainability initiatives, but funding may be available 

from federal, state, and local governments and from utilities.
• Establishment, implementation, and viability of sustainability programs depend heavily on top 

management leadership and support.
• Each airport has its own unique drivers and approach to sustainability.
• Having support from stakeholders and the community is critical to a successful program, and 

communication before, during, and after implementation enables continued support.
• Smaller airports often consult outside sources when designing a sustainability program.
• For the most part, small airports use airport personnel to track sustainability performance by 

means of spreadsheets.
• Smaller airports do best with sustainability initiatives that are easy to implement.

FuRTHER REsEARCH

Although the survey and interviews for this synthesis provided valuable information, other areas of 
interest could benefit from further research. As noted, because smaller airports are in the early stages of 
adopting sustainability initiatives, information on measurable outcomes was not available. Thus, addi-
tional research on quantifying cost reductions and other benefits from initiatives, such as recycling 
pavement and metals, would be helpful to these airports. The process of implementing initiatives after 
identifying them is also a fertile area for research. In addition, the link between sustainability pro-
grams and nonenvironmental components such as economic viability (growing the business) and 
social responsibility (community and human factors) could be explored in a subsequent research 
project. Finally, smaller airports would benefit from a description and analysis of tools that can be 
used for tracking sustainability metrics and performance.
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APPENDIX A

Survey Tool and Selected Responses
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Responses from open narrative questions are provided in this table. 

No. How does airport define “sustainability”? Please provide a copy of any mission or vision 
statement here. (RM-2) 

1 Using and reusing items for future development. 

2 (Airport) embraces four pillars (Customer & Community Value; Economic Sustainability;
Operational Excellence; and Environmental Stewardship) equally to support its sustainable future. 

3 SUSTAINABILITY: A holistic approach to managing an airport that ensures economic viability, 
operational efficiency, natural resource conservation, and social responsibility of the airport. 
SUSTAINABILITY PRINCIPLES: 1. Minimize negative environmental impacts 2. Integrate
sustainable practices into daily operations 3. Work with partners throughout the airport system 4.
Implement sustainable design/construction practices 5. Maximize life of our assets 6. Engage with
local community in positive manner 7. Provide a positive and safe working environment 8. Report 
on progress in meeting sustainability principles 

4 At the crossroads of innovation and sustainability, [This] International Airport will strive to
conserve our natural resources, operate efficiently, enhance our passenger experience, and serve as a 
vital asset to Southwest Ohio and beyond. 

5 We are currently defining our mission as we speak. As we are conducting a sustainable master plan, 
we are currently inventorying our footprint. Once we know where we are, we can define our future. 

6 Not applicable - airport does not currently have a detailed mission statement other than: The Airport
Fund provides for the operation and capital improvement resources for Airport. The fund operates as
an Enterprise Fund, as it is self-supporting. Airport is the regional commercial airport and provides
facilities for general aviation, air cargo and the USDA Forest Service Air Center. 

7 Goals & Objectives are 1. Energy Efficiency; 2. Economic Vitality; 3. Environmental Stewardship; 
4. Partnerships

8 The mission of the Airport Authority is to preserve and improve Airport as an economically and 
socially sustainable facility from which to provide the best transportation service operations
possible. This must be accomplished with financial responsibility and without sacrificing the utmost
level of safety that has always been at the core of all airport operations and it must continue to
promote economic development that is beneficial to the airport and the communities that it serves.

9 ACI EONS. “To sustain the heartbeat of the Mid-South by cherishing its resources to ensure City
keeps flying high.”
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10 Doing what makes sense for the environment.

11 A vibrant, forward-looking airport serving the aeronautical needs of our community, while

contributing to the growth of the local economy and honoring the historic and natural heritage of the

area.

12 Sustainability Vision (based on the EONS model): Provide a high standard for safety and customer 

satisfaction; Provide a high standard for Operational Efficiency; Provide an economically stable 

asset that contributes to the community; and Demonstrate environmental stewardship and 

community/social responsibility. 

13 A holistic approach to protecting the people, planet, and prosperity. 

14 Mission: Provide the region convenient commercial and general aviation access to the national air 

transportation system, operate the airport in a safe, efficient, sustainable, and fiscally responsible 

manner, and develop the airport to meet future needs.

15 Fresno is committed to continuing on the path to sustainability in the built environment by

integrating sustainable principles into every project undertaken and procedure employed. 

16 We define Sustainability as practical ways to reduce costs and impact on the environment without 

creating undue expenses.

17 Agency Wide: EONS. Individual mission statements: Stewart: • To develop the Airport into an

efficient, economical, and sustainable gateway for (regional) travelers and cargo. • To develop the

Airport into a vibrant regional airport that serves the needs of the residents and businesses in the

region. • To develop the Airport so that it functions as an economic engine that promotes economic 

growth in the region in a sustainable manner. Airport (the Airport) is a critical general aviation and 

reliever airport for the airports system; Airport management is dedicated to integrating sustainability 

principles and practices into the Airport’s long-term business strategy and day-to-day operations. 

Building on its past achievements in sustainability, the Airport Authority will seek a holistic

management approach to enhance: (1) the Airport’s operational efficiency, safety, and economic

viability; (2) regional economic growth; (3) the conservation and conscientious use of natural 

resources; and (4) our social responsibilities to our local and regional communities. The Airport

Authority will continue to support local, state, and regional efforts to improve sustainability and

meet our mission for the Airport.

18 The Airport strives to provide an operationally safe and efficient airport that is financially sound,

promotes economic growth in the region, and enhances environmental sustainability and social 

responsibility. 

19 Per the Brundtland Commission of 1983: “...development that meets the needs of the present without
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compromising the ability of future generations to meet their own needs.”

20 Mission statement in progress, but sustainability is defined/applied across all business operations. 

21 Sustainability refers to the mutually beneficial, life-supporting, and perpetual balance among 
economic, social, and environmental considerations and goals. It is a “basket” concept similar to 
justice or health that incorporates many ideas and approaches. 

22 As an important gateway to the region, Airport is committed to a sustainable future by setting a high
standard for customer satisfaction and security; maintaining a safe and efficient airport that meets 
the needs of the (region); and demonstrating environmental stewardship and community/social 
responsibility. 

23 One of our core values states “Sustainable with an inherent sense of ‘Place’”—Our mission 
statement reads “The Airport commits to be a premier New England Airport. We will provide a 
convenient safe and environmentally conscious gateway that exceeds out travelers expectations
while reflecting the essence of the (state) experience.” 

No. List of no and low-cost initiatives successfully implemented at airport? (EONS-1) 

1 Tracking resource consumption 

2 Optimization of Energy Management Systems

3 Pavement reuse (3 responses); Use of TRB’s PaLATE pavement model on project saved $1.5M 

4 Battery Recycling—Free disposal

5 Timers for pre-heating equipment and aircraft for 30 aircraft fleet

6 Implementation of cost centers

7 Lighting upgrades (8 responses) 

8 Install liquid drain stations at passenger security checkpoint 

9 Lowered hot water temperatures

10 Replaced incandescent bulbs with LEDs on hangar to reduce power consumption and staff time
changing bulbs 

11 Recycling program (4 responses)

12 Bio Solids from local wastewater plant for property that is farmed under license agreement. The 
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airport receives revenue from the wastewater utility and the farmer/tenant receives free fertilizer.
The utility saves on transportation costs associated with taking it to the landfill. Also, reduced
emissions as the distance to the airport is a fraction when compared with the distance to landfill. The 
solid waste utility scores also as it helps with its efforts to meet/sustain diversion rules.

13 Photovoltaic System (2 responses)

14 Once completed, reduction of fuel and carbon footprint when airport circulatory roadway system is 
revised 

15 Waste Audit (2 responses) 

16 Recycling Construction waste materials

17 Adding trees to a parking lot expansion project 

18 135 kW Solar System 

19 Utilize conference calls

20 Restaurant food composting 

21 Fly Quiet program 

22 3rd Party solar (with utility incentives)

23 Comingled Recycling—Free Tipping Fee 

24 Adjusted set point for heating and cooling 

25 Dredged seaplane base to maintain water depths and floatplane access to the airport and aircraft
maintenance shops 

26 New taxiway high speed turnoffs reduces taxiing time, thus reducing fuel burn 

27 Anti-idling training for vehicles 

28 Vehicle charging stations 

29 Encourage the use of Single Engine Aircraft Taxi 

30 Single stream recycling 

31 We have not introduced any no or low cost initiatives. All of our attempts have had financial 
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impacts with an ROI of below three years

32 Commute solutions

33 Nature Park Partnership

34 Various energy retrofits 

35 Daylight controls 

36 Replaced 30 sodium vapor street lights with LED to reduce power costs 

37 Integrating sustainable/green principles into projects during design development 

38 Automated aircraft releases

39 HVAC temperature control space management 

40 Electric GSE 

41 Construction Sustainability checklist 
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APPENDIX B

List of Airports Responding to the Survey

Allegheny County Airport Authority (Pittsburgh Int’l Airport) PA
Aspen/Pitkin County Airport CO
Austin–Bergstrom International Airport TX
City of Phoenix Aviation Dept. (Deer Valley Airport and Goodyear Airport) AZ
Dayton International Airport OH
Fresno Yosemite International Airport CA
Huntington Tri-State Airport WV
Indianapolis Airport Authority (Indianapolis Int’l Airport) IN
Ithaca Tompkins Regional Airport NY
John Wayne Airport CA
Kent State University Airport OH
Louisville Regional Airport Authority (Louisville Int’l Airport) KY
Monterey Peninsula Airport District CA
Metropolitan Nashville Airport Authority (Nashville Int’l Airport) TN
Nantucket Memorial Airport MA
Newton City–County Airport KS
NFTA–BNIA (Niagara Falls Int’l Airport and Buffalo Niagara Int’l Airport) NY
Northwest Arkansas Regional Airport  AR
Outagamie County Regional Airport WI
Port Authority of NY & NJ (Stewart Int’l Airport and Teterboro Airport) NY
Portland International Jetport ME
Redding Municipal Airport CA
Roberts Field, Redmond Municipal Airport OR
Reno–Tahoe Airport Authority (Reno–Tahoe Int’l Airport) NV
Renton Municipal Airport WA
South Bend International Airport IN
University Park Airport (State College) PA
Vero Beach Municipal Airport FL
Westmoreland County Airport Authority (Arnold Palmer Regional Airport) PA
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APPENDIX C

Historical Context of Synthesis S14-02-11

The path leading to the funding for this synthesis began a number of years ago with a synergy of 
sustainability-focused activities.

ACRP Synthesis 10: Airport Sustainability Practices, which was published in 2008, explored and 
explained sustainability initiatives and practices at a wide variety of airports based on 25 survey responses 
from large, medium, small, and non-hub U.S. airports, and from airports in the United Kingdom, Europe, 
Asia, and Canada. Respondents from non-U.S. airports and large U.S. airports self-rated their airports’ 
own performance at a higher level compared with medium and small U.S. airports. At that time, regula-
tion and airport policy were identified as key drivers for implementation of sustainability practices. Out 
of the 25 airports responding to the Synthesis 10 survey, only one was non-hub and two were small hub 
airports. Therefore, the Synthesis 10 results, while illustrative and comprehensive, are less relevant for 
the medium and small airports covered in this Synthesis.

ACRP Report 80: Guidebook for Incorporating Sustainability into Traditional Airport Projects 
followed in 2012 and presented a guidebook and an evaluation tool, the Airport Sustainability Assess-
ment Tool (ASAT), to assist airport personnel in selecting which practices would be most applicable 
and useful for their individual situations and environments.

With ever-increasing public and private sector concern about the environmental impacts from 
airport operations, ACRP commissioned two publications that highlighted environmental protection 
practices. ACRP Report 43: Guidebook of Practices for Improving Environmental Performance at 
Small Airports, published in 2011, served as a detailed and comprehensive resource on compliance 
with federal environmental laws for small hub, non-hub, reliever, and general aviation airports. The 
report guides airports on how to set and achieve environmental goals. Turning from smaller to larger 
airports, ACRP commissioned a study of environmental practices at large U.S. airports, and in 2014, 
ACRP Synthesis 53: Outcomes of Green Initiatives: Large Airport Experience was published. That 
document presented a summary of drivers, barriers, outcomes and lessons learned from green initia-
tives at fifteen large airports in the U.S. and Canada and offered examples of successful projects in the 
form of case studies derived from twelve of the airports. The focus of the report covered conventional 
environmental initiatives. Other components of sustainability programs, such as economic, social and 
operations were not specifically addressed.

Meanwhile, the U.S. Federal Aviation Administration (“FAA”) decided to make sustainability 
a core objective in airport planning by supplying federal funding through its Airport Improvement 
Program (“AIP”). In December 2009, the Airport Planning and Environmental Division (APP-400) 
asked all regions to nominate airports that would be interested in participating in a pilot program 
focused on sustainability, and in May 2010 FAA published “Sustainable Airport Master Plans, Pilot 
Program Guidance” (“2010 FAA Interim Guidance”). The 2010 FAA Interim Guidance listed the 
elements that must be included or addressed in FAA AIP-funded plans: All plans must begin with 
a sustainability mission statement, and must then identify sustainability categories at the specific 
airport, such as socioeconomics, airport facilities and procedures and environmental resources. Air-
ports must perform a baseline inventory or assessment of each defined sustainability category and 
establish measurable goals for each category. Next, airports identify and describe various sustain-
ability initiatives for each goal. Public participation and outreach tailored to the needs of the airport 
and the community were encouraged. Designed to support sustainability as part of master plans as 
well as stand-alone sustainability management plans, FAA launched the program in 2010 by funding 
the first Sustainable Master Plan at Ithaca-Tompkins Regional Airport in Ithaca, New York, and the 
first Sustainable Management Plan at Northeast Florida Regional Airport in St. Augustine, Florida. 
The success of those two precursor programs led to funding for an additional ten pilot programs in 
that same year, and another 33 airports subsequently received funding through AIP for their sustain-
ability programs. At the end of 2012, FAA published its “Report on the Sustainable Master Plan Pilot 
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Program and Lessons Learned” (“2012 FAA Lessons Learned”) to summarize the progress of the 
programs. The 2012 FAA Lessons Learned divides those lessons learned into five categories:

1. Plan Preparation: Document Types, Development Process, and Timelines
2. Sustainability Categories
3. Baseline Assessments
4. Sustainability Goals and Objectives
5. Outreach and Stakeholder Engagement

Contemporaneously with ACRP and FAA efforts, a group of volunteers formed the Sustainable 
Aviation Guidance Alliance (“SAGA”) in 2008 to advise airports on sustainability actions that work 
for their sector. SAGA offers a database of sustainability initiatives, and the survey results of this 
Synthesis mirror SAGA’s recommendations. For example, SAGA suggests each airport adopt its own 
definition of sustainability, and the surveyed airports each had a different working definition of sus-
tainable activity. SAGA recommends a consensus-based approach, and a number of the airports sur-
veyed for this synthesis involved key stakeholders in developing the sustainability program. SAGA 
also recommends selecting a champion, an advisory council, a steering committee and implementa-
tion teams, all of which were part of sustainability programs at airports interviewed for this Synthesis. 
SAGA’s database currently lists 972 sustainability practices.

Contributing to the synergy of sustainability focus within the airport community, Airports Council 
International-North America (“ACI-NA”) proposed in February 2008 to add sustainable operations 
to the conventional triple bottom line framework of financial, environmental and social sustainability. 
ACI-NA adopted a sustainability policy based on what it called the EONS approach. Airports accept 
the standard and use it to structure sustainability programs. EONS is defined as follows:

• Economic Viability
• Operational Excellence
• Natural Resource Conservation and Preservation
• Social Responsibility
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APPENDIX D

Airport Sustainability Tracking Tools
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OUTAGAMIE COUNTY REGIONAL AIRPORT SUSTAINABILITY TRACKING TOOL
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TETERBORO AIRPORT SUSTAINABILITY TRACKING TOOL
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RENTON MUNICIPAL AIRPORT SUSTAINABILITY TRACKING TOOL
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NORTHWEST ARKANSAS REGIONAL AIRPORT SUSTAINABILITY TRACKING TOOL
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APPENDIX E

Publications Addressing Airport Sustainability

ACRP PublICAtIoNS (59)

2008

ACRP Synthesis 6: Impact of Airport Pavement Deicing Products on Aircraft and Airfield Infrastructure 
(2008)
http://www.trb.org/Publications/Blurbs/157067.aspx

ACRP Synthesis 10: Airport Sustainability Practices (2008)
http://www.trb.org/main/blurbs/160369.aspx

ACRP Report 6: Research Needs Associated with Particulate Emissions at Airports (2008)
http://www.trb.org/Publications/Blurbs/160036.aspx

ACRP Report 7: Aircraft and Airport-Related Hazardous Air Pollutants: Research Needs and Analysis 
(2008)
http://www.trb.org/Publications/Blurbs/160113.aspx

ACRP Research Results Digest 2: Model for Improving Energy Use in U.S. Airport Facilities (2008)
http://www.trb.org/Publications/Blurbs/159312.aspx

2009

ACRP Synthesis 11: Impact of Airport Rubber Removal Techniques on Runways (2009)
http://www.trb.org/Publications/Blurbs/160656.aspx

ACRP Synthesis 16: Compilation of Noise Programs in Areas Outside DNL 65 (2009)
http://www.trb.org/Publications/Blurbs/162086.aspx

ACRP Synthesis 17: Approaches to Integrating Airport Development and Federal Environmental 
Review Processes (2009)
http://www.trb.org/Publications/Blurbs/162542.aspx

ACRP Report 9: Summarizing and Interpreting Aircraft Gaseous and Particulate Emissions Data (2009)
http://www.trb.org/Publications/Blurbs/160507.aspx

ACRP Report 11: Guidebook on Preparing Airport Greenhouse Gas Emissions Inventories (2009)
http://www.trb.org/Publications/Blurbs/160829.aspx

ACRP Report 14: Deicing Planning Guidelines and Practices for Stormwater Management Systems 
(2009)
http://www.trb.org/Publications/Blurbs/161758.asp

ACRP Web-Only Document 9: Enhanced Modeling of Aircraft Taxiway Noise, Volume 1: Scoping (2009)
http://www.trb.org/Publications/Blurbs/162509.aspx

2010

ACRP Report 15: Aircraft Noise: A Toolkit for Managing Community Expectations (2010)
http://www.trb.org/Publications/Blurbs/162800.aspx

ACRP Report 27: Enhancing Airport Land Use Compatibility, Volume 1: Land Use Fundamentals 
and Implementation Resources (2010)
http://www.trb.org/Publications/Blurbs/163344.aspx

ACRP Report 27: Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case 
Study Summaries (2010)
http://www.trb.org/Publications/Blurbs/163345.aspx

ACRP Report 32: Guidebook for Addressing Aircraft/Wildlife Hazards at General Aviation Airports 
(2010)
http://www.trb.org/Publications/Blurbs/163690.aspx

ACRP Research Results Digest 9: Alternative Aircraft and Pavement Deicers and Anti-Icing Formu-
lations with Improved Environmental Characteristics (2010)
http://www.trb.org/Publications/Blurbs/163408.aspx
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ACRP Web-Only Document 8: Alternative Aircraft Anti-Icing Formulations with Reduced Aquatic 
Toxicity and Biochemical Oxygen Demand (2010)
http://www.trb.org/Publications/Blurbs/163310.aspx

ACRP Web-Only Document 11: A Comprehensive Development Plan for a Multimodal Noise and 
Emissions Model (2010)
http://www.trb.org/Publications/Blurbs/164543.aspx

2011

ACRP Synthesis 24: Strategies and Financing Opportunities for Airport Environmental Programs 
(2011)
http://www.trb.org/Main/Blurbs/165852.aspx

ACRP Report 42: Sustainable Airport Construction Practices (2011)
http://www.trb.org/Publications/Blurbs/164240.asp

ACRP Report 43: Guidebook of Practices for Improving Environmental Performance at Small Air-
ports (2011)
http://www.trb.org/Publications/Blurbs/164885.aspx

ACRP Report 45: Optimizing the Use of Aircraft Deicing and Anti-Icing Fluids (2011)
http://www.trb.org/Publications/Blurbs/165328.aspx

ACRP Report 53: A Handbook for Addressing Water Resource Issues Affecting Airport Development 
Planning (2011)
http://www.trb.org/Publications/Blurbs/165998.aspx

ACRP Report 55: Passenger Level of Service and Spatial Planning for Airport Terminals (2011)
http://www.trb.org/Publications/Blurbs/166098.aspx

ACRP Report 57: The Carbon Market: A Primer for Airports (2011)
http://www.trb.org/Main/Blurbs/166411.aspx

2012

ACRP Synthesis 33: Airport Climate Adaptation and Resilience (2012)
http://www.trb.org/Publications/Blurbs/167238.asp

ACRP Synthesis 35: Issues With Use of Airfield LED Light Fixtures (2012)
http://www.trb.org/Publications/Blurbs/167509.aspx

ACRP Report 56: Handbook for Considering Practical Greenhouse Gas Emission Reduction Strategies 
for Airports (2012)
http://www.trb.org/Publications/Blurbs/166519.aspx

ACRP Report 60: Guidelines for Integrating Alternative Jet Fuel into the Airport Setting (2012)
http://www.trb.org/Publications/Blurbs/166622.aspx

ACRP Report 63: Measurement of Gaseous HAP Emissions from Idling Aircraft as a Function of 
Engine and Ambient Conditions (2012)
http://www.trb.org/Publications/Blurbs/167069.aspx

ACRP Report 64: Handbook for Evaluating Emissions and Costs of APUs and Alternative Systems 
(2012)
http://www.trb.org/Publications/Blurbs/167070.aspx

ACRP Report 71: Guidance for Quantifying the Contribution of Airport Emissions to Local Air 
Quality (2012)
http://www.trb.org/Publications/Blurbs/167479.aspx

ACRP Report 72: Guidebook for Selecting Methods to Monitor Airport and Aircraft Deicing Materials 
(2012)
http://www.trb.org/Publications/Blurbs/167504.aspx

ACRP Report 78: Airport Ground Support Equipment (GSE): Emission Reduction Strategies, Inven-
tory, and Tutorial (2012)
http://www.trb.org/Publications/Blurbs/168172.aspx

ACRP Report 80: Guidebook for Incorporating Sustainability into Traditional Airport Projects 
(2012)
http://www.trb.org/main/blurbs/168044.aspx
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ACRP Legal Research Digest 14: Achieving Airport-Compatible Land Uses and Minimizing Hazardous 
Obstructions in Navigable Airspace (2012)
http://www.trb.org/Publications/Blurbs/167127.aspx

ACRP Legal Research Digest 17: State and Federal Regulations that May Affect Initiatives to Reduce 
Airports’ GHG Emissions (2012)
http://www.trb.org/Publications/Blurbs/168308.aspx

ACRP Web-Only Document 13: Alternative Fuels as a Means to Reduce PM2.5 Emissions at Airports 
(2012)
http://www.trb.org/Publications/Blurbs/167308.aspx

2013

ACRP Synthesis 39: Airport Wildlife Population Management (2013)
http://www.trb.org/Publications/Blurbs/168836.aspx

ACRP Synthesis 42: Integrating Environmental Sustainability into Airport Contracts (2013)
http://www.trb.org/Publications/Blurbs/169023.aspx

ACRP Synthesis 44: Environmental Management System Development Process (2013)
http://www.trb.org/Publications/Blurbs/168917.aspx

ACRP Report 83: Assessing Opportunities for Alternative Fuel Distribution Programs (2013)
http://www.trb.org/Publications/Blurbs/168378.aspx

ACRP Report 84: Guidebook for Preparing Airport Emissions Inventories for State Implementation 
Plans (2013)
http://www.trb.org/Publications/Blurbs/168865.aspx

ACRP Report 86: Environmental Optimization of Aircraft Departures: Fuel Burn, Emissions, and Noise 
(2013)
http://www.trb.org/Publications/Blurbs/169059.aspx

ACRP Report 97: Measuring PM Emissions from Aircraft Auxiliary Power Units, Tires, and Brakes (2013)
http://www.trb.org/Publications/Blurbs/170030.aspx

ACRP Legal Research Digest 20: Airport Responsibility for Wildlife Management (2013)
http://www.trb.org/Publications/Blurbs/169414.aspx

ACRP Web-Only Document 9: Enhanced Modeling of Aircraft Taxiway Noise, Volume 2: Aircraft 
Taxi Noise Database and Development Process (2013)
http://www.trb.org/Publications/Blurbs/168805.aspx

2014

ACRP Synthesis 52: Habitat Management to Deter Wildlife at Airports (2014)
http://www.trb.org/Publications/Blurbs/170766.aspx

ACRP Synthesis 53: Outcomes of Green Initiatives: Large Airport Experience (2014)  
http://www.trb.org/ACRP/Blurbs/170655.aspx

ACRP Synthesis 54: Electric Vehicle Charging Stations at Airport Parking Facilities (2014)
http://www.trb.org/Publications/Blurbs/170689.aspx

ACRP Report 99: Guidance for Treatment of Airport Stormwater Containing Deicers (2014)
http://www.trb.org/Publications/Blurbs/170197.aspx

ACRP Report 100: Recycling Best Practices—A Guidebook for Advancing Recycling from Aircraft 
Cabins (2014)
http://www.trb.org/Publications/Blurbs/169528.aspx

ACRP Report 102: Guidance for Estimating Airport Construction Emissions (2014)
http://www.trb.org/Publications/Blurbs/170234.aspx

ACRP Report 110: Evaluating Impacts of Sustainability Practices on Airport Operations and 
Maintenance (2014)
http://www.trb.org/Publications/Blurbs/170580.aspx

ACRP Legal Research Digest 22: The Role of the Airport Sponsor in Airport Planning and Environ-
mental Reviews of Proposed Development Projects Under the National Environmental Policy Act 
(NEPA) and State Mini-NEPA Laws (2014)
http://www.trb.org/Publications/Blurbs/170718.aspx
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ACRP Web-Only Document 17: Research Methods for Understanding Aircraft Noise Annoyances 
and Sleep Disturbance (2014)
http://www.trb.org/Publications/Blurbs/170979.aspx

ACRP Report 02-28 (Active): Airport Sustainability Practices: Tools for Evaluating, Measuring and 
Implementing

ACRP Report 02-30 (Active): Enhancing the Airport Industry SAGA Website

Airport Sustainability Plans and Reports (as of December 2014)

Austin–Bergstrom International Airport 2014 Annual Sustainability Report
http://issuu.com/austin-bergstrom-international/docs/abia-2014-pages_web2

Fresno Yosemite International Airport Sustainability Management Plan
http://www.flyfresno.com/documents/Fresno%20Sustainability%20Management%20Plan% 
20final-web.pdf

Greater Orlando Aviation Authority Sustainability Management Plan
http://www.orlandoairports.net/environment/sustainability/SustainabilityManagementPlan.pdf

Ithaca–Tomkins Regional Airport Sustainable Airport Master Plan  
http://flyithaca.com/content/view/sustainable-airport-master-plan.html

Hartsfield–Jackson Atlanta International Airport Sustainable Management Plan  
http://www.faa.gov/airports//environmental/sustainability/media/ATLSustainableMasterPlan.pdf

Indianapolis Airport Authority 2013 GRI Sustainability Report
http://www.indianapolisairport.com/files/contribute/GRIREPORT_22August2014.pdf

Nashville International Airport Sustainability Highlights
http://www.flynashville.com/about/Documents/Nashville_IntlAirport_SustainabilityStudy_ 
2012HR.pdf

Newton City–County Airport Master Plan Update 
https://www.faa.gov/airports//environmental/sustainability/media/EWKSustainableMasterPlan.pdf

Outagamie County Sustainability Plan
http://www.outagamie.org/modules/showdocument.aspx?documentid=26553

Santa Monica Airport Sustainability Plan
http://www.smgov.net/uploadedFiles/Departments/Airport/Community/SMO_Sustainability_
Plan.pdf

Stewart International Airport Environmental Sustainability Plan
http://www.panynj.gov/about/pdf/SWF_Environmental-Sustainability-Plan_Final_Sept-2010_
CD.pdf

Teterboro Airport Sustainable Management Plan
http://www.panynj.gov/about/pdf/teterboro-sustainable-management-plan-a.pdf

other Sustainability References

Sustainable Aviation Guidance Alliance
http://www.airportsustainability.org/

Sustainable Aviation Resource Guide: Planning, Implementing and Maintaining a Sustainability  
Program at Airports
http://www.airportsustainability.org/sites/default/files/SAGA Final2.pdf

SAGA Sustainability Database (9/18/09)
http://www.airportsustainability.org/database

Sustainable Airport Manual (2013)
http://www.airportsgoinggreen.org/sustainable-airport-manual.aspx

Global Reporting Initiative (GRI) Sustainability Reporting Guidelines & Airport Operators Sector 
Supplement (2011)
https://www.globalreporting.org/resourcelibrary/AOSS-Complete.pdf

A Guidebook for Sustainability Performance Measurement for Transportation Agencies (2011)
http://www.trb.org/Main/Blurbs/166313.aspx

Sustainability at Federal Highway Administration
https://www.sustainablehighways.org/



Abbreviations used without definitions in TRB publications:

A4A Airlines for America
AAAE American Association of Airport Executives
AASHO American Association of State Highway Officials
AASHTO American Association of State Highway and Transportation Officials
ACI–NA Airports Council International–North America
ACRP Airport Cooperative Research Program
ADA Americans with Disabilities Act
APTA American Public Transportation Association
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATA American Trucking Associations
CTAA Community Transportation Association of America
CTBSSP Commercial Truck and Bus Safety Synthesis Program
DHS Department of Homeland Security
DOE Department of Energy
EPA Environmental Protection Agency
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FRA Federal Railroad Administration
FTA Federal Transit Administration
HMCRP Hazardous Materials Cooperative Research Program 
IEEE Institute of Electrical and Electronics Engineers
ISTEA Intermodal Surface Transportation Efficiency Act of 1991
ITE Institute of Transportation Engineers
MAP-21 Moving Ahead for Progress in the 21st Century Act (2012)
NASA National Aeronautics and Space Administration
NASAO National Association of State Aviation Officials
NCFRP National Cooperative Freight Research Program
NCHRP National Cooperative Highway Research Program
NHTSA National Highway Traffic Safety Administration
NTSB National Transportation Safety Board
PHMSA Pipeline and Hazardous Materials Safety Administration
RITA Research and Innovative Technology Administration
SAE Society of Automotive Engineers
SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: 
 A Legacy for Users (2005)
TCRP Transit Cooperative Research Program
TEA-21 Transportation Equity Act for the 21st Century (1998)
TRB Transportation Research Board
TSA Transportation Security Administration
U.S.DOT United States Department of Transportation
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