From: DOT Ohio Airport Protection <Ohio.Airport.Protection@dot.ohio.gov>
Sent: Tuesday, May 12, 2020 8:15 AM
To: Puco ContactOPSB <contactopsb@puco.ohio.gov>
Subject: 2020 Administrative Rule Review Comments
As part of the Ohio Power Siting Board’s 2020 Administrative Rule Review, ODOT submits the ACRP
Research Report 195 “Best Practices for Airport Obstruction Management Guidebook” for your review
and consideration. We recommend that the guidelines laid out in this report be incorporated into your
certification process and you implement an obstruction management program to protect airport
airspace from encroachment by tall objects.
As the sole statewide permit authority for tall structures in power generation and distribution projects
that could potentially negatively impact the navigable airspace, it is the responsibility of the Ohio Power
Siting Board to ensure that every certificate issued has considered and has mitigated the impacts Ohio’s
airport system. Ohio’s airports produce $13.3 billion dollars in annual economic output and provide
over 123,000 jobs. They also are sustained by sizable public investment from the Federal, State and
Local levels. In addition, the safety of the travelling public should be held above all other
considerations. ODOT will continue to provide determinations to OPSB when requested and as required
by the Ohio Revised Code, however the ultimate decision lies with OPSB.
ODOT Office of Aviation
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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 international commerce. They are where the nation’s aviation system 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 operating problems, to adapt appropriate
new technologies from other industries, and to introduce innovations into
the airport industry. The Airport Cooperative Research Program (ACRP)
serves as one of the principal means by which the airport industry can
develop innovative near-term solutions to meet demands placed on it.
The need for ACRP was identified in TRB Special Report 272: Airport
Research Needs: Cooperative Solutions in 2003, based on a study sponsored by the Federal Aviation Administration (FAA). ACRP carries out
applied research on problems that are shared by airport operating agencies and not being adequately addressed by existing federal research
programs. ACRP is modeled after the successful National Cooperative
Highway Research Program (NCHRP) and Transit Cooperative Research
Program (TCRP). ACRP undertakes research and other technical activities in various airport subject areas, including design, construction, legal,
maintenance, operations, safety, policy, planning, human resources, and
administration. ACRP provides a forum where airport operators can
cooperatively address common operational problems.
ACRP was authorized in December 2003 as part of the Vision 100—
Century of Aviation Reauthorization Act. The primary participants in
the ACRP are (1) an independent governing board, the ACRP Oversight
Committee (AOC), appointed by the Secretary of the U.S. Department of
Transportation with representation from airport operating agencies, other
stakeholders, and relevant industry organizations such as the Airports
Council International-North America (ACI-NA), the American 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) TRB
as program manager and secretariat for the governing board; and (3) the
FAA as program sponsor. In October 2005, the FAA executed a contract
with the National Academy of Sciences formally initiating the program.
ACRP benefits from the cooperation and participation of airport
professionals, air carriers, shippers, state and local government officials,
equipment and service suppliers, other airport users, and research 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 ACRP are solicited periodically but
may be submitted to TRB by anyone at any time. It is the responsibility
of the AOC to formulate the research program by identifying the highest
priority projects and defining funding levels and expected products.
Once selected, each ACRP project is assigned to an expert panel
appointed by TRB. Panels include experienced practitioners and
research specialists; heavy emphasis is placed on including airport
professionals, the intended users of the research products. The panels
prepare project statements (requests for proposals), select contractors,
and provide technical guidance and counsel throughout the life of the
project. The process for developing research problem statements and
selecting research agencies has been used by TRB in managing cooperative research programs since 1962. As in other TRB activities, ACRP
project panels serve voluntarily without compensation.
Primary emphasis is placed on disseminating ACRP results to the
intended users of the research: airport operating agencies, service providers, and academic institutions. ACRP produces a series of research
reports for use by airport operators, local agencies, the FAA, and other
interested parties; industry associations may arrange for workshops,
training aids, field visits, webinars, and other activities to ensure that
results are implemented by airport industry practitioners.
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The National Academy of Sciences was established in 1863 by an Act of Congress, signed by President Lincoln, as a private, nongovernmental institution to advise the nation on issues related to science and technology. Members are elected by their peers for
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FOREWORD

By Marci A. Greenberger
Staff Officer
Transportation Research Board

ACRP Research Report 195 provides guidance to airport operators on developing and
implementing an obstruction management program to protect the airport airspace from
encroachment by tall objects. This guidance will assist airport staff in developing an obstruction management plan, as well as in developing a strategy for communication with surrounding communities that will ensure airport involvement in any development issues that could
result in an obstruction around the airport.
This guidebook is supplemented by ACRP WebResource 7, which contains additional
resources and is available at https://crp.trb.org/acrp0916.
Airports are required to protect airport approaches, departures, and navigable airways
from encroachment by tall objects to ensure the safety of people on the ground and in
aircraft. Unless there are zoning standards in place designed to limit obstructions, communities may end up allowing development to occur that will cause obstructions. This can
result in a loss of airport operational efficiency as aircraft could have to change their flight
procedures.
ACRP Research Report 195: Best Practices for Airport Obstruction Management Guidebook, developed by Hanson Professional Services, is a guidebook to help airports prepare
and implement an obstruction management program. The research involved a literature
review and engagement with the industry that included large and small airports, the FAA,
air carrier operators, as well as planning and zoning professionals from local and regional
agencies and a state aeronautics agency. The guidebook will help an airport develop a plan
by understanding the regulatory environment, identifying obstructions, and developing a
communications strategy for working with communities.
Supplementing ACRP Research Report 195 is ACRP WebResource 7: Best Practices for
Airport Obstruction Management Library (https://crp.trb.org/acrp0916), which contains
reference documents, model documents, and presentation materials for obstruction management outreach. Also provided are a methodology for creating a composite map of all
applicable airspace surfaces, as well as examples of interactive airspace composite surface
maps for small and large airports.
Airport staff as well as local planners will benefit from this guidebook and the associated
web resource.
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CHAPTER 1

Introduction and Background

1.1 Introduction
This guidebook is a best practices manual for professionals working to implement an airport
obstruction management program. Additionally, it is a useful resource for local government
professionals or other nonaviation stakeholders involved in planning, design, or approval of tall
structures or objects in the vicinity of airports.
The term “airport obstruction management” refers to implementing measures to protect the
elements of the National Airspace System (NAS)—such as airport approaches, departures, and
navigable airways—from encroachment by tall objects. While previous ACRP projects have
examined airspace objects and their effect on airports, there has been a lack of guidance on how
to use the information to implement a comprehensive obstruction management program. This
guidebook is intended to address that gap in guidance. Because potential airport obstructions
can occur outside the airport property, the guidebook is designed to speak to a broad range of
stakeholder audiences. It includes material that is practicable, actionable, and easily understood
by audiences with airport and nonairport backgrounds alike.
The term NAS refers to airspace, navigational facilities, and airports in the United States
and comprises many elements. Different segments and elements of the NAS, based on their
location and type of aircraft operations, can be affected by obstructions. These include the
following:
• Airport approaches for aircraft preparing to land at an airport
• Airport departures for aircraft taking off from an airport
• Circling approaches: approaches that do not align with a runway but from which a pilot can

position the aircraft to align with a runway for landing
• En route airspace: the airspace between airports
• Missed approaches: approaches to a landing that result in the aircraft taking off again,

typically without touching down
• Navigational facilities: radio and radar navigational facilities that provide pilots with naviga-

tional guidance in flight and provide air traffic controllers with the position of most aircraft
in flight, thus allowing for air traffic separation
Elements of the NAS may be encroached upon by tall structures (such as buildings,
antennas, smokestacks, or silos), vegetation, terrain, or even traverseways utilized by
other modes of transportation. Airport obstruction management is guided by multiple
regulations and involves a broad range of technical information spanning not only obstruction evaluation, but—among other matters—intergovernmental coordination, environmental issues, public outreach, and consensus building. Moreover, the complexity of
obstruction management issues may not be directly proportional to the size of the facility,
expertise of the staff, or number of operations. Managers of small airports may contend
1  
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with the same types of issues (albeit on a different scale) as staff at large-hub international
airports.
This guidebook focuses on obstruction management for portions of the NAS over which
an airport and its surrounding community have control. Impacts on navigational facilities by
structures (e.g., due to transmission shielding) constitutes a small part of obstruction management practice. The matter of navigational facility performance and frequency spectrum
management falls within the responsibility of the federal government and is beyond the scope
of this guidebook.

1.2 Research Approach
To identify the topics addressed by this guidebook and associated resources, the research
team for ACRP Project 09-16 utilized several research strategies. The research included a
review of existing guidance resources, a survey of stakeholders affected by airport obstruction management, and a review of obstruction data sources and electronic tools available for
obstruction data analysis.

Literature Review
ACRP reports and syntheses cover a broad range of topics, and several were found to
have cross-topic applicability. The most relevant resource, providing key starting topics for
the new guidebook, is ACRP Report 38: Understanding Airspace, Objects, and Their Effects on
Airports.
ACRP Report 38, published in 2010, established an important foundation for educating
aviation stakeholders on matters of airspace encroachment, obstruction evaluation, and pertinent regulatory criteria. ACRP Report 38 set out the criteria as well as the roles and responsibilities of key stakeholders in the obstruction evaluation and mitigation process. The research team
for ACRP Project 09-16 sought to gain an understanding of the entire range of regulations and
guidance pertaining to airport obstruction management, identify gaps and challenges among a
cross section of stakeholders, and identify resources and tools to complement the information
provided in ACRP Report 38.
Some of the regulations discussed in ACRP Report 38 have been reorganized, particularly the
reference to FAA Advisory Circular (AC) 150/5300-13, Appendix 2, which is now located in
FAA AC 150/5300-13A, Chapter 3. However, ACRP Report 38 is still a good resource for anyone
seeking to learn about airspace obstruction evaluation.
Part of obstruction management relates to communicating obstruction issues with regard to
airport roles. Direct guidance on communicating obstruction management issues was found to
be lacking, so the research team identified resources that could cover the gaps, based on guidance
for other related matters. In addition to ACRP Report 38, the following ACRP publications can
be used to enhance the information in this guidebook:
• ACRP Report 15: Aircraft Noise: A Toolkit for Managing Community Expectations
• ACRP Report 27: Enhancing Airport Land Use Compatibility, Volume 1: Land Use Fundamentals

and Implementation Resources
• ACRP Report 27: Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and

Case Study Summaries
• ACRP Report 144: Unmanned Aircraft Systems (UAS) at Airports: A Primer
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• ACRP Synthesis 7: Airport Economic Impact Methods and Models
• ACRP Synthesis 65: Practices to Develop Effective Stakeholder Relationships at Smaller Airports
• ACRP WebResource 1: Aligning Community Expectations with Airport Roles

In addition to the ACRP documents, more than 20 state resources were identified
during the research process. A number of those documents have utility for any airports
seeking to establish obstruction management programs, such as guidance on interlocal
agreements and airport protection zoning. A number of state resources are included in the
bibliography.
Another important area of obstruction management relates to conflict resolution, community outreach, and consensus building. The literature review identified limited resources specific to obstruction management. While certain ACRP resources, such as ACRP Synthesis 65,
were helpful, the research team examined academic resources to find practical methods
and strategies for reaching mutually acceptable outcomes. The most important resources
identified were
•
•
•
•
•

Airports Handbook by the National Business Aviation Association
“Public Engagement for Planning and Designing Transportation Systems”
“The Mutual Gains Approach to Negotiation: A Four-Step Process”
“Overview of Multi-Stakeholder Consensus Building”
“Stakeholder Engagement Plan”

Stakeholder Outreach
The coordination of multiple interests among aviation and nonaviation stakeholders
can present a challenge for airport obstruction management implementation. The ACRP
Project 09-16 research team interviewed a broad range of participants via telephone to identify gaps in guidance and challenges in obstruction management among a variety of airports
and external stakeholders. The airport respondents were distributed among the various
National Plan of Integrated Airport Systems airport categories and FAA regions and the interviewees had varying levels of expertise in obstruction management. Additional stakeholders
interviewed included airport users (i.e., air carrier and charter operators) and key influential
external parties, such as planning, zoning, and real estate development professionals. The final
list of interviewees included
•
•
•
•
•
•
•
•

Six representatives of general aviation (GA) airports
Six representatives of commercial service airports
Two FAA representatives
A state aeronautics agency representative
Two representatives of parts 121 and 135 air carrier operators
A Department of Defense air traffic control policy representative
Three representatives of planning and zoning local and regional agencies
A real estate and land use development professional

The interviews were tailored to the individual stakeholder group representatives and focused
on the following:
•
•
•
•

Identifying gaps in knowledge and guidance related to airport obstruction management
Individual stakeholder group interests and challenges
Best practices employed by various stakeholders
Desired guidance and resources
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The research team’s questions and topics were used as a base for data collection while
allowing the respondents to provide additional information that they saw as pertinent to
the research. A few of the surveyed stakeholders provided examples of outreach presentations, local zoning regulations, and educational tools that include helpful resources that
can be adapted to a broader audience. A number of the surveyed stakeholders provided
airport obstruction management best practice guidance; these are included in Section 9.7
of this report.

Resource and Data Source Review
Lastly, the research team examined the various sources of data that airports may utilize for
obstruction analysis and management and reviewed software that offers obstruction analysis
or airspace analysis capabilities. This part of the research allowed the team to tailor guidance to
the obstruction data gathering and analysis resources that are available to the majority of the
airport audience. This guidance is detailed in Chapter 5.

1.3 Target Audience
Airports continue to face challenges related to airspace encroachment from structures as well
as vegetation. Because of the complexity of the various federal and state rules, standards, and
criteria for federally obligated airports and certain groups of airport users (e.g., airlines), it is a
continual challenge for airport sponsors, airport staff, and local decision-makers to meet their
airport obstruction protection obligations. To overcome airspace encroachment challenges,
airports need to work with stakeholders, including local government decision-makers, planning and zoning staff, airport neighbors, real estate and land developers, and many others. This
guidebook aims to assist public-use airports of all sizes to identify, monitor, and protect all
critical airspace, terminal instrument procedures (TERPS), and airport design surfaces. In addition, the guidebook addresses obstruction clearances required of airport users, such as the air
carrier one engine inoperative (OEI) surface, which while not an airport requirement should be
of interest to airports to best serve their users. The guidebook presents the material in a manner
that is accessible to a broad audience—from airspace specialists at larger airports to local government, land use planning, and zoning officials—allowing users to apply its best practices and
guidance to protect the safety of and public investment in their local airports. The guidebook
offers strategies that will be applicable to smaller airports and strategies that may assist larger
airports to address matters (such as working with airlines) involving more complex issues that
affect the airport’s airspace.

1.4 Guidebook and ACRP WebResource 7
Guidebook Organization
Building on existing ACRP reports and syntheses (previously described), this guidebook goes
beyond the textbook approach and provides real-world application guidance and examples.
In addition, because most airport protection zoning responsibilities ultimately fall within the
responsibilities of local government planning and zoning officials, the guidebook connects
the subject matter to a cohesive strategy, to provide guidance suitable for an audience outside
the aviation field as well as for airport staff. For working with stakeholders outside the aviation field, the guidebook provides actionable conflict resolution guidance and examples of
obstruction management challenges and their resolutions.
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Because of the broad range of stakeholder backgrounds and experience in the airport
obstruction management process, the obstruction evaluation and mitigation guidance in this
report is scalable. This allows readers to obtain quite detailed information or information
on more complex issues by going further into the guidance. The guidebook contains nine
chapters and is organized into four key areas to help airport sponsors identify, monitor, and
protect their airspace:
• Regulatory criteria: Chapter 2 describes the regulations related to the airport obstruction

•

•

•

•

management process and the regulatory requirements and criteria that govern that process.
This subject area includes FAA requirements and state and local considerations. Chapter 3
takes the regulations described in Chapter 2 and applies them to airports. Chapter 3 also
identifies some special considerations and circumstances that airports need to consider due
to regulatory overlap or conflicts.
Obstruction evaluation: Chapters 4 through 6 cover subjects related to obstruction evaluation. Chapter 4 addresses the existing data resources and the most up-to-date methods
of data collection and evaluation, including the use of unmanned aerial systems. Chapter 5
covers obstruction evaluation methods that use existing or gathered data to evaluate the
impacts of potential or existing structures, vegetation, and terrain and to determine the
safety, operational, and fiscal impacts that a proposal may have on an airport. As part
of NCHRP Project 09-16, the research team identified and reviewed technical tools and
resources for obstruction evaluation and airspace analysis. Chapter 5 is based on that review
and includes what to consider when selecting obstruction management software. Chapter 6
presents composite map development, which allows an airport to identify the appropriate
airspace surfaces to protect their airport.
Obstruction management: Chapter 7 focuses on guidance and best practices for establishing
procedures that aim to prevent the creation of obstructions via proactive monitoring and
coordination with key stakeholders. Additionally, this chapter contains guidance on options
to mitigate impacts that cannot be proactively avoided. Section 7.3 also addresses vegetation
management options, as well as a balanced approach to meeting intersecting requirements
(e.g., environmental or grant assurances).
Consensus building and conflict resolution: Chapter 8 focuses on practical techniques for
communicating the airport’s operational requirements, future capacity needs, fiscal and economic constraints, and safety issues to local government planning and zoning staff, elected
officials, developers, nongovernmental entities, and the general public.
Summary and best practice guidance: Chapter 9 is a summary of the best practice guidance
in the guidebook. It also includes best practice guidance for the industry survey process.

ACRP WebResource 7
ACRP WebResource 7: Best Practices for Airport Obstruction Management Library (https://crp.
trb.org/acrp0916) was developed to supplement this guidebook and contains airspace composite
maps, templates and samples, and reference resources.
One of the key components of this guidebook is the methodology for creating a composite
map of all the applicable airspace surfaces for a facility. The application of this methodology, in
the form of example airspace composite surface maps for large and small facilities, is available in
ACRP WebResource 7. The maps are in KMZ format, allowing the user to utilize Google Earth to
render the maps three dimensionally and examine utility and functionality of the program for
airport obstruction management.
Finally, ACRP WebResource 7 also contains a linked bibliography of useful materials identified
during the research process. This allows users to readily access additional resources.

Copyright National Academy of Sciences. All rights reserved.

ACRP Research Report 195: Best Practices for Airport Obstruction Management Guidebook

6   Best Practices for Airport Obstruction Management Guidebook

1.5 Icons
To make the guidebook easy to use, these icons identify key matters and application of the
information:
Caution: use
caution with this
activity

Commercial
service: applicable
to airports with
commercial service

Hint: practical
suggestion or
useful approach

Definition:
important terms
defined

Key:
important point
for consideration

Regulatory:
regulations-driven
requirement

Scalable:
guidance can be
adopted to airports
of various sizes

Editable tool:
document in web
resource that can
be customized

1.6 Guidebook User Tips
Users should consider the following strategies and tips to gain the highest utility from the
guidebook:
• The guidebook is divided into nine chapters that cover all aspects of the four key areas dis-

•

•
•
•

cussed in Section 1.4: regulatory criteria, obstruction evaluation, obstruction management,
and consensus building and conflict resolution.
The guidebook is arranged in a scalable manner—the complexity of issues increases from
matters that may affect airports of all sizes to specialized issues related to complex and
commercial service airports.
Each chapter is preceded by a summary of key insights and definitions important to understanding the material in the chapter.
Icons present a “shortcut” to information that may be applicable to a specific user or
circumstance.
Reference and editable documents are available in the associated ACRP WebResource 7.
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CHAPTER 2

Airport Obstruction Management
and the Regulatory Environment
Key Insights
The safety of flight and welfare of the general public is contingent on preventing airspace
hazards.
Navigable airspace may be affected by a variety of objects and land uses, including vegetation,
structures, terrain, and traverseways (roadways, driveways, highways, parking lots, railways, and
navigable waterways).
The responsibility and authority to enforce airport and airspace protection through land use
controls lies with local authorities; this creates a disconnection between the evaluation and
mitigation of airspace impacts.
State zoning and permitting regulations vary widely, from no requirements to stringent requirements, and criteria to plan, zone, and coordinate uses within the state that may affect the navigable
airspace and state aviation resources.
State transportation agencies or aeronautics divisions generally have the most up-to-date
information on state and local requirements and resources to protect airports and airspace from
encroachment by tall structures.

Key Definitions
14 Code of Federal Regulations (CFR) Part 77: Safe, Efficient Use and Preservation of
the Navigable Airspace (FAR Part 77): Federal regulations that contain the requirements
and criteria for the determination of obstructions to air navigation and navigational and
communication facilities and the evaluation of their effect on the safe and efficient use of
navigable airspace and air navigation facilities and equipment.
Airport elevation: The elevation of the highest point of an airport’s usable landing area.
Airport imaginary surfaces: A set of geometric surfaces overlying and surrounding the airport, which visually depict the airport and airspace obstruction evaluation criteria contained in
FAR Part 77 and other airspace regulations and sets of criteria and are used to establish whether
a structure, object of natural growth, or terrain constitutes an airspace obstruction.
Airport layout plan (ALP): A set of drawings that provide a graphic representation of the
sponsor’s long-term development plan for an airport, including property boundaries, existing and proposed airport facilities and structures, and the location of existing and proposed
nonaeronautical areas.
7  
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Airport reference point: The center point of an airport, located at the geometric center of all
usable runways.
Airspace hazard: An airspace obstruction that has been studied and determined to have a
substantial adverse effect, affecting a significant volume of aeronautical activity.
Airspace obstruction: An object that exceeds the obstruction standards identified in FAR
Part 77.23 that upon FAA evaluation is determined to be required to be properly marked, lighted,
and identified on aeronautical publications so that it can be recognized by aircraft navigating
through the airspace.
Approach minimums: A height above ground or altitude at which the pilot must discontinue
the approach and execute a missed approach procedure if a required visual reference to the
runway system is not established.
Circling approach area: The area in which an aircraft circles to land under visual conditions
after completing an instrument approach.
Displaced threshold: A runway threshold located at a point on the runway, other than the
beginning of the runway, not available for aircraft landing but available for aircraft taxiing and
taking off.
FAA AC 120-91: Airport Obstacle Analysis: Describes acceptable methods and guidelines
for developing takeoff and initial climb-out airport obstacle analyses and in-flight procedures
for commercial air carriers and on-demand operators.
FAA AC 150/5300-13A: Airport Design: Contains standards and recommendations for the
geometric layout and engineering design of runways, taxiways, aprons, and other facilities at
civil airports.
FAA Engineering Brief 91: Management of Vegetation in the Airport Environment: Details
the practices of collecting vegetation obstruction data, submitting the data to the FAA, and managing the vegetation impacting navigable airspace, as a supplemental means of compliance with
standards outlined in Advisory Circular 150/5300-18B and Advisory Circular 150/5300-13A.
FAA Joint Order (JO) 7400.2L: Procedures for Handling Airspace Matters: Prescribes
policy, criteria, guidelines, and procedures applicable to the various FAA Lines of Business and
services by establishing procedures for the handling of airspace matters.
FAA Order 8260.3D: United States Standard for Terminal Instrument Procedures (TERPS):
Prescribes the standardized methods for designing and evaluating instrument flight procedures
in the United States and its territories.
FAA Standard Operating Procedure (SOP) 9.00: FAA Aeronautical Study, Coordination
and Evaluation: Applicable to FAA airports staff, establishing the criteria for the management of airport obstruction data in the Obstruction Evaluation/Airport Airspace Analysis
system, coordination and evaluation of Obstruction Evaluation/Airport Airspace Analysis
determinations, coordination of changes to ALPs and supporting documents, and coordination of determinations related to activation, construction, alteration, or deactivation of
public-use airports.
Federal airway: A defined corridor within the National Airspace System that connects specific
locations to one another and can be grouped into Victor airways, Jet airways, and area navigation routes.
Initial approach segment: A segment of an instrument approach procedure that begins at an
initial approach fix and generally terminates at the intermediate approach segment, providing
for the initial alignment of aircraft with the approach course.
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Instrument approach procedure (IAP): A series of predetermined maneuvers for the
orderly transition of an aircraft under instrument flight conditions from the beginning of the
initial approach to a landing or a point from which a landing may be visually made.
International Civil Aviation Organization (ICAO) Annex 6: Operation of Aircraft: The
subset of ICAO standards for the operation of aircraft engaged in international air transport, to
ensure the highest levels of safety and efficiency.
National Airspace System (NAS): The airspace, navigation facilities, and airports of the
United States along with their associated information, services, rules, regulations, policies, procedures, personnel, and equipment.
Nonprecision approach procedure: A standard instrument approach procedure with minimums not lower than 3/4 mile and/or 250-foot ceiling, for which at least horizontal guidance
is provided with a ground-based navigational aid or global positioning system. A nonprecision
approach utilizing a global positioning system may also provide vertical guidance, depending
on the approach and equipage of the aircraft.
Object: Any element of natural growth, terrain, man-made structure, or clearance zone
representing passing vehicles on a traverseway that vertically protrudes into the airspace.
Obligated airport: An airport that has received federal grants under the Airport Improvement
Program or prior federal airport grant program or operates on property that was conveyed to
the airport under a federal surplus property program.
Obstacle: Any object that does or would penetrate an obstacle clearance surface or other
clearance requirements for a specific flight procedure. An obstacle is known as a controlling
obstacle when it is used as the limiting factor for vertical clearance for the flight procedure.
Obstruction: See airspace obstruction.
Obstruction Evaluation/Airport Airspace Analysis (OE/AAA): FAA’s electronic resource for
submission and tracking of notices required under FAR Part 77.17 by the public and the FAA
internal review coordination of the notices.
Precision instrument procedure: A standard instrument procedure for an aircraft to
approach an airport, in which vertical and horizontal guidance is provided to the pilot using an
instrument landing system, military precision approach radar, or a global positioning system,
with visibility of 3/4 mile or less or a ceiling less than 250 feet.
Private-use airport: An airport available for use only with prior approval of the airport
owner or operator.
Public-use airport: An airport, publicly or privately owned, that is open for aviation use by
the public without prior permission.
Substantial adverse aeronautical effect: An impact on navigable airspace that necessitates a
change to an instrument approach procedure, an approach minimum, an element of an airport
or a navigational aid or a change in a vectoring altitude, so as to meet minimum procedure or
facility design standards. The impact has to affect at least one daily operation (or a similar cumulative annual number of operations) to be considered substantial.

2.1 Understanding Objects, Obstructions,
Obstacles, and Hazards
Aviation is an important part of our nation’s transportation system and supports economic
activity. According to FAA data, United States’ air carriers accommodated more than 830 million
enplanements in 2016. Additionally, more than 78.7 million tons of cargo were carried by air.
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OBJECTS, OBSTRUCTIONS,
OBSTACLES, AND HAZARDS

It can be difficult to discern the differences in
FAA nomenclature for impacts on navigable
airspace. It is critical to understand the
meaning of each of the terms used in
obstruction management discussions and
regulations. As defined in ACRP Report 38:
An object is any element of natural growth,
terrain, man-made structure, or clearance
zone representing passing vehicles on a
traverseway that vertically protrudes into the
airspace. Independently, an object can be an
obstruction, obstacle or hazard.
An obstruction to air navigation is any
object that upon FAA evaluation is
determined to be required to be properly
marked, lighted, and identified on
aeronautical publications so that it can be
recognized by aircraft navigating through the
airspace. Obstructions are subject to further
aeronautical study to assess hazard status.
An obstacle is any object that does or would
penetrate an OCS or other specific
clearance required, such as for a flight
procedure. An obstacle is known as a
“controlling obstacle” when a flight procedure
is designed around that obstacle as the
limiting factor to the detriment of airport
operations and efficiency. An example of a
hazard would be an antenna tower that
results in the loss of an airport instrument
approach or a building that requires runway
shortening or threshold displacement.
A hazard to air navigation is an obstruction
or other adverse object that FAA
aeronautical study concludes would have a
substantial adverse effect to a significant
volume of aeronautical operations.

Those numbers do not take into consideration the transportation of the public
or cargo via GA aircraft. Compared to 2015 data, these numbers represent a
3.6 percent increase in passenger traffic and a 4.5 percent increase in cargo volume, or nearly 30 million additional enplanements and 3.4 million additional tons,
respectively.
While enplanements and cargo movements by air continue to grow to record
levels from year to year, the economic recovery has spurred pressures on development and construction in urbanized areas and beyond. While the FAA and the
users of the NAS have taken steps to relieve congestion and increase system capacity through the modernization of the infrastructure and air traffic control systems,
system capacity continues to be constrained, resulting in air carrier delays and
lost revenue. Constraint on system capacity is further exacerbated by introducing
objects into the navigable airspace that require changes or constraints in existing
or planned operations.
Using several sets of regulations and rules (discussed further in this chapter), the
FAA evaluates the presence of objects in navigable airspace in order to determine
their impact on NAS safety and efficiency. The FAA regulations define standards
and so-called “imaginary surfaces,” which exist to evaluate and ensure safe clearance of all obstacles by aircraft in flight. The FAA works to ensure that objects in
navigable airspace do not negatively affect aviation safety, but the only tool available to the FAA to do this is to modify flight procedures. These modifications can
potentially affect airport capacity or NAS efficiency. Thus, the presence of objects
in navigable airspace can have direct and indirect local and regional economic
consequences. Working to prevent substantial adverse effects from the presence of
objects in navigable airspace is in the best interest of all aviation and nonaviation
stakeholders.
It is critical to understand the key differences in terminology that define how the
FAA treats various objects affecting airspace.
An object is any element of natural growth, terrain, man-made structure, or clearance zone representing passing vehicles on a traverseway. Independently, an object
can be an obstruction, obstacle, or hazard. While “element of natural growth”
covers trees and brush, the classification of man-made structures as objects is
all-inclusive. Man-made structures include everything from runway edge lights,
fences, light poles, and construction equipment to broadcast towers, skyscrapers,
and all appurtenances thereto. Additionally, traverseways have additional heights
added to their surface elevations to account for vehicle heights.
The FAA must be notified of all objects—whether permanent or temporary—
that exceed the standards contained in FAR Part 77 Subpart C.

For an object to be categorized as an obstruction, it must be evaluated by the FAA and determined
to be required to be properly marked, lighted, and identified on aeronautical charts. Multiple criteria are considered to determine obstructions to air navigation, as outlined in FAR Part 77.23,
including exceeding basic heights, clearance for terminal or en route procedures, and airport
imaginary surfaces defined in FAR Parts 77.25, 77.28, or 77.29.
While FAR Part 77 and its requirements will be discussed in further detail in the following sections, it is critical to understand that FAR Part 77 includes the criteria that specify not
only what constitutes an obstruction, but also when to notify the FAA of any proposed structure or alterations to one. At times, this creates confusion among those who are charged with
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implementing the airspace protection provisions at the local level, because the notice requirements can be more restrictive than the obstruction standards. Not all items that require notification are not obstructions. In addition, not all obstructions are a hazard to air navigation, as
described below.
Airspace obstacles are objects that exceed FAR Part 77 obstruction standards or other specific
clearance requirements but do not result in a substantial adverse effect to air navigation. Such objects
may affect one or more imaginary surfaces, flight procedure design criteria, or airport design
standards, but measures can be taken to ensure that the safety of flight and airport efficiency is
maintained. In the event that a particular object becomes the key obstacle, which serves as the
obstruction baseline for a particular airport or runway, it is known as the controlling obstacle
and is utilized as the object that determines how the flight procedures it affects are designed.
Hazards to air navigation are obstructions that have been studied by the FAA, and the agency has
determined that constructing or maintaining that object would result in a substantial adverse effect,
which affects a significant volume of aeronautical activity. To constitute a hazard, the obstruction must exceed the FAR Part 77 or other obstacle clearance standards and require the FAA to
mitigate its impact by altering the airport design (e.g., runway length), instrument approaches
or departures, or operation of navigational equipment, and that change must affect a substantial
number of operations at that airport (usually at least 365 operations per year). Only the FAA
has the authority to issue airspace hazard determinations following the agency’s internal review
process and external coordination with the process stakeholders. More detail on that obstruction
analysis process is available in Section 2.2.
An FAA review is required to determine whether an object required to file under FAR Part 77.17
is an obstruction and whether the obstruction is an obstacle or a hazard for air navigation.
Simply exceeding a certain set of FAA standards does not automatically result in an object being
a hazard to air navigation. However, a finding by the FAA that an object does not constitute a
hazard does not automatically indicate that the impact of the proposed object should be found
to be acceptable by the decision-making authorities.
While the FAA’s OE/AAA process examines the impacts of proposed or existing obstructions
on navigable airspace and can result in the FAA’s issuance of hazard determinations for structures and vegetation, the protection of airport airspace from encroachment is contingent on
local government authorities. The FAA does not have, nor does it exercise, any local enforcement authority. While the FAA will work to ensure aviation safety through all the available
means, such as the cancellation of an approach, an increase in minimums, a runway threshold
displacement, or procedure limitations, only the local government zoning entities possess the
means to enforce height or use limitations within their jurisdictional limits. Airspace protection
by the federal government is not wholly possible without coordinated and vested collaboration
among the FAA, airport sponsors, airport users, and local communities.

2.2 Navigable Airspace Regulations
Title 49 U.S. Code § 40103 establishes the United States government’s exclusive sovereignty
over the U.S. navigable airspace. The same law directs the FAA administrator to develop and
implement policies for the use of the airspace, which is carried out within the parameters
of a number of federal regulations discussed in this section. That authority is further affirmed
by 49 U.S. Code § 44718: Structures Interfering with Air Commerce, which requires adequate
public notice for a proposal that may affect safety in air commerce, the efficiency and preservation of the navigable airspace and airport traffic capacity, and the interests of national security.
While a number of recent court cases have attempted to challenge those provisions of the law
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at altitudes below 500 feet, the FAA continues to analyze and issue determinations regarding
the impacts that structures and vegetation have on the navigable airspace. The purpose of this
process is to protect the safety of the public in the air and on the ground, as well as the operational safety of the nation’s aviation facilities and the public investment therein.

2.3 FAA Airspace Regulations and Criteria
There are three key documents that implement the authorization to protect the navigable
airspace:
• FAR Part 77
• FAA AC 150/5300-13A: Airport Design
• FAA Order 8260.3D: The United States Standard for Terminal Instrument Procedures

(TERPS)
A fourth, FAA AC 120-91: Airport Obstacle Analysis, while not regulatory for airports, is
required for air carriers. Table 2.1 summarizes the key airspace regulatory documents.
This section describes the guidance documents and their application to airport obstruction
management. In addition, the FAA can issue additional guidance on airport design in the form
of engineering briefs, which is addressed in this section.

14 CFR Part 77: Safe, Efficient Use and Preservation of the
Navigable Airspace (FAR Part 77)
FAR Part 77 forms the foundation of the airspace obstruction notification and evaluation
criteria. It is used by the FAA and many state agencies charged with obstruction evaluation as
the initial set of criteria to establish the potential impact of an object on navigable airspace. The
purpose of the notification required by FAR Part 77 is to serve as the basis for
•
•
•
•

Evaluating the effect of the construction or alternative on operating procedures
Determining the potential hazardous effect of the proposed construction on air navigation
Identifying mitigation measures to enhance safe air navigation
Charting of new objects
FAR Part 77 establishes

• Requirements and criteria to provide notice to the FAA of certain types of proposed construc-

tion or the alteration of existing structures
• Standards used to determine obstructions to air navigation and navigational and communication facilities

Table 2.1.   Summary of federal regulatory requirements and criteria.
FAR Part 77

Criteria

FAA AC 150/5300-13A
FAA Order 8260.3D (TERPS)
FAA AC 120-91 and ICAO Annex 6

Role
Primary airspace obstruction notification and evaluation criteria that guide
the obstruction notification and obstruction evaluation processes at the
federal level.
Federal criteria containing standards for the design and development of
safe and efficient airports.
Federal regulations containing the standards for the design of instrument
flight procedures (IFPs).
Federal and international regulations establishing the requirement for U.S.
and international air carriers to analyze aircraft performance, enabling an
aircraft to safely clear obstacles when an engine fails during departure.
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• A process for aeronautical studies of obstructions to air navigation or navigational facilities to

determine the effect on the safe and efficient use of navigable airspace, air navigation facilities,
or equipment
• A process to petition the FAA for discretionary review of determinations, revisions, and extensions of determinations
FAR Part 77 Notification
It is important for tall structure proponents to understand that the FAR Part 77 notification
requirements are more stringent than the obstruction evaluation criteria, to provide the FAA an
opportunity for the development to be reviewed.
All on-airport development must be reviewed. For off-airport development, FAR Part 77
contains criteria that specify which objects require a notice to be filed with the FAA for their proposed construction or alteration. Those criteria are in §77.9 and specify the following proposals
that require the proponent to notify the FAA:
• Any construction or alteration that is more than 200 feet above ground level (AGL) at its site
• Any construction or alteration that exceeds one of the following horizontal slopes:

– 100-to-1 slope for a horizontal distance of 20,000 feet from the nearest point of the nearest
runway of any public-use and military airport
– 50-to-1 for a horizontal distance of 10,000 feet from the nearest point of the nearest runway
of each public-use and military airport, when its longest runway does not exceed 3,200 feet
in length, excluding heliports
– 25-to-1 for a horizontal distance of 5,000 feet from the nearest point of the nearest landing
and takeoff area of each heliport
• Any highway, railroad, or other traverseway for mobile objects, of a height which, when
adjusted for vehicle heights (see Section 2.1) would exceed the standards listed above
• Any construction or alteration on any of the public-use or military airports and heliports
or those operated by a federal agency or the Department of Defense
• Any proposal that is deemed by the FAA to require an evaluation, as requested by the agency
For proponents who are not familiar with the proper application of the §77.9 criteria, the FAA
has a Notice Criteria Tool available on the FAA’s OE/AAA website (see Figure 2.1). The tool

Source: FAA Notice Criteria Tool. Available at
https://oeaaa.faa.gov/oeaaa/external/gisTools/gisAction.jsp?action=showNoNoticeRequiredToolForm

Figure 2.1.   Notice Criteria Tool.
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analyzes coordinate and elevation information provided by the proponent and issues an instant
response on whether Form 7460-1 should be filed with the FAA.
Proponents who are required to file a notice with the FAA pursuant to §77.9 should do so
by submitting to the FAA a complete FAA Form 7460-1: Notice of Proposed Construction or
Alteration and all the supporting documents. The FAA requests electronic submissions, unless it
is not feasible, in which case the form is available to download for paper submission. Electronic
submittal allows for tracking of the submitted cases within the FAA review framework.
Form 7460-1 must be submitted at least 45 days before the start of the proposed construction
or alteration activity. The requirement for a 45-day advance notice can be waived in the event
that immediate construction or alteration is required due to an emergency involving essential
public services or hazards to public health or public safety. In that event, the proponent may
provide notice to the FAA by any available and expeditious means, such as a telephone call to
the nearest FAA flight service station (800-9292-7433). Following the emergency notification,
the proponent must file a completed FAA Form 7460-1 with the FAA within 5 days of the initial
notice. For structures subject to Federal Communications Commission licensing, the notice to
the FAA must be submitted on or before the date that the application is filed with the Federal
Communications Commission.
It is critical to note that any willful and knowing failure to comply with the FAR Part 77
notification requirements constitutes a violation of federal law and is subject to a civil penalty
of $1,000 per day, pursuant to 49 U.S.C., Section 46301(a), until the notice is received by the
FAA. For any parties that erect or maintain an object that affects flight safety, the civil penalty
constitutes only one of the potential liabilities. In the event that the object in question results in
an aviation mishap, the party responsible for following the requirements of FAR Part 77 may be
open to additional litigation and damages.
FAR Part 77 Evaluation
Obstruction analysis is accomplished through the FAA OE/AAA process, with a goal of examining objects that exceed the FAR Part 77 notification criteria, establishing whether the objects
exceed any of the obstruction clearance surfaces prescribed by FAR Part 77 and determining
whether the objects have a substantial adverse effect on a significant volume of aeronautical
activity. The FAA’s Air Traffic Organization uses the expertise of its FAA obstruction evaluation
specialists and technicians to determine the nature and magnitude of airspace impacts by natural or man-made objects on navigable airspace. In addition to FAR Part 77 and this guidebook,
ACRP Report 38 contains valuable information and resources related to FAR Part 77 and the
FAA evaluation process.
The criteria that serve as the initial means of identifying any potential adverse impacts on
navigable airspace and the potential presence or absence of an adverse aeronautical effect are
defined by §77.17. Any existing or future object, including mobile objects, would constitute
an obstruction to air navigation if it were greater in height than any of the following heights or
surfaces:
• A height of 499 feet AGL at its site.
• A height that is 200 feet AGL or 200 feet above the established airport elevation (whichever is

higher) for an object located within 3 nautical miles of the established airport reference point
of an airport where the longest runway is more than 3,200 feet long. That height increases
proportionally by 100 feet for each additional nautical mile from the airport up to a maximum
of 499 feet.
• A height within a terminal obstacle clearance area, including an initial approach segment,
a departure area, and a circling approach area, which would result in the vertical distance
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between any point on the object and an established minimum instrument flight altitude
within that area or segment to be less than the required obstacle clearance. The areas subject
to this criterion extend many miles from the airport in all directions, but vary by airport based
on runway configuration, existing topography, volume of traffic, and other factors. Certain
areas are required to be clear to allow aircraft to gradually descend and be sequenced for
arrival or to safely depart. Objects, weather conditions, and traffic separation criteria must be
accounted for.
• A height within an en route obstacle clearance area, including turn and termination areas of
a federal airway or approved off-airway route, that would increase the minimum obstacle
clearance altitude.
• The surface of a takeoff and landing area of an airport or any imaginary surface established
under §77.19, 77.21 or 77.23.
Additionally, as shown in Figure 2.2, traverseways (including parking lots and even private
driveways) must be evaluated for aeronautical impact by the FAA due to the occasional
passage of mobile objects over those traverseways. The traverseways are evaluated for
impact on the §77.17 criteria by assigning the following imaginary heights to their surfaces
to account for the passage of mobile objects:
• 17 feet for an interstate highway
• 15 feet for any other public roadway
• 10 feet, or the height of the highest mobile object that would normally traverse the road

(whichever is greater), for a private road

Source: FAA Order JO 7400.2L, Figure 5-2-4

Figure 2.2.   Vehicle height to add for traverseway.
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• 23 feet for a railroad
• An amount equal to the height of the highest mobile object that would normally traverse a

waterway or any other traverseway not previously mentioned
Exceeding any of the obstruction evaluation criteria creates a presumption that a particular
object may result in a hazard to air navigation. However, FAR Part 77 does not contain the
hazard criteria, and merely exceeding the obstruction evaluation criteria does not automatically result in a final hazard determination. Also, FAR Part 77 surfaces alone do not constitute
the only obstruction identification surfaces that affect airports and their users. To establish the
impact of the proposal, further analysis is conducted by the FAA. The analysis also evaluates the
options for mitigating the potential impact of the object on air navigation while maintaining
safety of flight.
The analysis initiated by the FAA for any object that may be a potential hazard to air navigation involves the various FAA Lines of Business (LOBs) reviewing the information submitted by the proponent. The FAA may also send information about the potential obstruction to
other potentially affected parties, such as nearby airports or their users. During the analysis
of the proposals, the FAA LOBs reference rules, regulations, and criteria that define the
airport parameters within their areas of responsibility. The two primary sets of regulations
include the criteria for airport design and standards for the design of TERPS, both of which
are discussed below.

FAA AC 150/5300-13A: Airport Design
FAA AC 150/5300-13A contains the criteria pertinent to the design of airports. While the
document is informational and does not have regulatory authority in its own right, compliance
with the circular’s criteria constitutes a means to meet the condition of a “manner approved by
the administrator,” to fulfill federal grant assurances for any federally obligated airports, which
are airports that have accepted federal financial resources for airport development.
Related to obstruction management, FAA AC 150/5300-13A addresses
• The identification of appropriate design standards based on the size of aircraft using the

airport
• Runway design, including runway end siting requirements, surface grading, object clearing

and obstacle clearance standards, and basics of approach and departure protection
Chapter 3 of AC 150/5300-13A contains dimensional specifications for required runway
widths; dimensions for areas that should be free from objects or obstacles; separation criteria
between runways, taxiways, and aprons; and specifics on allowed objects within the various parts
surrounding the runways. These dimensional standards are driven primarily by the airport’s
overall aircraft design group, as well as the design code for individual runways. The two sets
of criteria are based on the airport’s “critical aircraft”—the most demanding aircraft or group
of aircraft that will conduct at least 500 annual operations at the airport per year. The design
aircraft approach speed and wingspan or tail height serve as the standards for determining the
applicability of the airport design criteria and the specific dimensions of each surface.
While the AC 150/5300-13A does not directly address or identify obstruction hazards, it does
define the threshold siting surfaces (TSSs) that identify where the runway thresholds can be
located based on obstacles that are on and off airport. Conversely, these criteria can be utilized
to verify whether a particular object or a group thereof will result in an impact on the airport and
its runways. The TSS criteria are specific to the size of aircraft and approach minimums. These
criteria also include the definition of a departure surface, which is discussed in further detail in
Section 3.4.
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TERPS covers the following topics and criteria:
• Administrative and regulatory elements of instrument procedure development
• General criteria for the development of standard terminal arrival procedures;

•
•
•
•
•
•
•
•

feeder routes; initial, intermediate, and final approach segments of IAPs; circling
and missed approaches; and terminal area fixes
Criteria for the establishment of takeoff and landing minimums
Criteria for the development of nonprecision approaches (based on various
navigational aids)
Criteria for the development of precision approaches and precision approach
obstacle assessment
Radar approach criteria
Criteria for the development of helicopter instrument approaches
Departure procedure and en route obstacle clearance criteria
Holding pattern design
Design of simultaneous approach operations

FAA Order 8260.3D: The United States Standard for TERPS
To provide all-weather access to airports, IAPs are designed by the FAA. Pilots follow IAPs
using the electronic signal from navigation aids to fly without reference to the ground between
airports. The design standards for these IAPs are contained in FAA Order 8260.3D, commonly
referred to as TERPS. FAA Order 8260.3D is an extensive set of standards that specify the criteria
for designing and evaluating instrument flight procedures (IFPs). These criteria are used by the
FAA during the obstruction evaluation process to establish any effect a proposal may have on
existing or planned instrument procedures.
The criteria in TERPS establish required obstacle clearances above objects and terrain in the
airport’s vicinity. Meeting the clearance requirements, coupled with the airport’s infrastructure,
enables an approach to be designed and minimums established for IAPs to an airport.
Using FAR Part 77 notification criteria to identify potential objects with the potential to
impact navigable airspace and coordinating the proposal with the FAA through the OE/AAA
process enables an agency to evaluate the proposal for airport design standards and TERPS
without the proponent needing all the criteria.
While it is not necessary to know the intricacies of TERPS, a basic understanding of TERPS
applicability to a particular airport is valuable. TERPS criteria impacts can result in a finding
of substantial adverse impact, leading the FAA to issue a determination of hazard to air navigation. Section 3.4 provides additional information on the application of TERPS design standards
to airports.

FAA Engineering Brief 91: Management of Vegetation
in the Airport Environment
Unlike the previously discussed regulations, FAA engineering briefs serve a role of clarification and guidance related to other FAA criteria or regulatory documents. FAA Engineering
Brief 91 details how airport owners and operators collect, submit, and manage the data describing vegetation on or near the airport that affects or has the potential to affect the safe and efficient
use of the airport.
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Specifically, the brief explains how to comply with FAA AC 150/5300-13A and 150/5300-18:
General Guidance and Specifications for Submission of Aeronautical Surveys to NGS: Field Data
Collection and Geographic Information System (GIS) Standards. The brief also identifies how
to limit the effects of existing airport airspace objects and prevent future airport object penetrations of airport surfaces by proactively collecting, reporting, and managing data regarding the
vegetation on and/or surrounding the airport. Engineering Brief 91 addresses some of the issues
and topics related to vegetation obstruction management, such as the following:
• Regulatory and environmental considerations of natural resource impacts as a result of veg-

etation management
• Vegetation removal or trimming alternatives, including vegetation maintenance programs
• Collection, classification, submission, and management of vegetation data
• Step-by-step instructions for submitting vegetation data to the FAA

Engineering Brief 91 is a concise and useful supplement to information contained in the
advisory ACs, especially on vegetation management. It presents ample guidance and clarification
on FAA documents for airports dealing with vegetation concerns in obstruction management.

Air Carrier Regulations—FAA AC 120-91 and ICAO Annex 6
FAA AC 120-91 and ICAO Annex 6 address the regulatory requirements of aircraft operating
under 14 CFR Parts 121 (scheduled air carriers) and 135 (charter, on-demand air carriers) associated
with obstacle analysis for OEI procedure development. While these standards are not directly for
an airport, they can impact airport users, which in turn can have an effect on operation at the airport.
FAA AC 120-91: Airport Obstacle Analysis
OEI takeoff is an irregular operation stemming from an engine shutdown or stop on a
multiengine aircraft during takeoff, which would result in a lower climb rate. FAA AC 120-91
establishes acceptable methods and guidelines for developing takeoff and initial climb-out
obstacle clearance analyses and in-fight procedures to meet regulatory requirements. It does
so by providing air carriers with the following:
• Information on how to determine safe clearance of obstacles for the aircraft flightpath
• Guidance on the consideration of all factors that may result in the aircraft diverting from the

intended flightpath
• Criteria to assist the air carrier performance engineers in the development of takeoff procedures

FAA AC 120-91 covers:
•
•
•
•
•
•
•

Departure procedure considerations
Obstacle data considerations and periodic review
Methods of and considerations in obstacle analysis: area analysis and flight track analysis
Course guidance corrections for analysis of intended versus actual flightpaths
Departure turn analysis
OEI missed approach and rejected landing analysis considerations
Distribution of operating procedure data to flight crews

“Obstacle accountability area” (or “splay”) is a term that refers to the lateral distance on each
side of the intended flight track for which objects are presumed to be flown over. Objects outside
of the “splay” are presumed to be cleared laterally and do not factor into climb gradient requirements to vertically clear them.
TERPS criteria on departure obstacle clearance are based on normal aircraft operations. The
OEI criteria exist to consider abnormal operations. When establishing OEI procedures, air
carriers are expected to use the best and most accurate obstacle data available. These data come
from sources other than the FAA.
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The air carrier requirements to ensure the safety of flight and an adequate separation from
all known obstacles in the event of an engine failure can affect an airport’s ability to meet the
efficiency and market demands of those carriers and to provide service at the airport. If an object
penetrates the OEI off the end of a runway, to provide a clear OEI, the air carrier may be required
to consider part of the runway unavailable. This effectively shortens the available runway length
and could result in offloading passengers, fuel, or revenue cargo.
While the OEI surface is not an airport requirement, it is important for airports to work in
partnership with their air carriers to protect the surface.
ICAO Annex 6: Operation of Aircraft
ICAO Annex 6, Chapter 5, focuses on aircraft performance limitations. Similar to FAA AC 120-91,
ICAO Annex 6 requires the air carrier to collect and maintain data to comply with takeoff,
en route, and landing obstacle clearance requirements for safe operations. While this requirement applies to foreign flag commercial air carriers, any U.S. airport that accepts foreign flag
carriers must consider the implications of this requirement. Any impacts by existing or proposed
objects on the ability of such carriers to comply with ICAO Annex 6 requirements could impact
their ability to operate at the airport.
While ICAO Annex 6 is a requirement for foreign flag carriers, some of the U.S. passenger and
cargo air carriers utilize the ICAO Annex 6 OEI splay for obstacle analysis and departure planning purposes. The ICAO Annex 6 OEI splay is larger than the AC 120-91 OEI splay, as shown
in Figure 2.3.

Source: Planning Technology Inc., 2018

Figure 2.3.   FAA AC 120-91 and ICAO Annex 6 OEI splay comparison.
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A comparison of the two criteria shows that the ICAO splay covers a larger area; therefore,
ICAO Annex 6 criteria are more likely to require an air carrier to account for obstacles that are
farther from the extended runway centerline than FAA AC 120-91 criteria. The implications of
this are two-fold:
• The controlling objects (critical obstacles) for each of the splays for the same runway

end may be different, which may result in different clear slopes for the FAA and ICAO
splays.
• Protecting both criteria is important to account for potential industry changes and existing
conditions outside of the narrower FAA splay.
Even if all the air carriers flying from the airport use and are required to clear obstacles
within the narrower FAA splay, some of them may use the ICAO splay as a “buffer zone” or
“reality check.” For example, if a large building is outside the FAA splay but within the ICAO
splay, an air carrier may impose a maximum crosswind restriction on departures, so that the
aircraft is not blown outside the narrower splay during an emergency. Alternatively, a visibility requirement could be imposed so that the pilot can see and avoid the obstacle. Either
way, any restrictions have the potential to decrease runway availability and utilization, thereby
reducing the capacity of the airport. Thus, it is important for an airport to understand not
only what criteria the air carriers are required to apply, but any additional criteria they may
take into consideration.

2.4 Understanding the FAA Obstruction
Evaluation Process
The OE/AAA process is initiated when a proponent submits a Form 7460-1, typically
through the OE/AAA website. The FAA review of a submitted Form 7460-1 is an inter
disciplinary process. The lead LOB within the FAA is different for a review of off-airport
proposed development than it is for on-airport proposed development. The FAA LOBs
and other agencies that can be involved in a review of proposed development include the
following:
• FAA Airports: This business area is responsible for all programs related to airport safety and

•
•

•
•
•

•
•

inspections, as well as standards for airport design, construction, and operation. Additionally,
this division is involved with national environmental, airport planning, and grant assurance
compliance matters.
FAA Air Traffic: This business area is responsible for keeping air traffic moving safely
throughout the skies.
FAA Technical Operations: This business area is responsible for managing air navigation services and infrastructure, as well as policy and standards development for airspace procedures
and equipment.
FAA Spectrum Engineering (Frequency Management) Office: This office is charged with
managing and protecting frequency spectrum resources for civil aviation users.
FAA Flight Standards Service: This business area is responsible for setting and enforcing
standards for the certification and oversight of airmen, air operators, and air agencies.
FAA Flight Procedure Standards Branch: This branch is responsible for establishing and
implementing IFP design standards, policy, and criteria. Additionally, the branch is responsible for developing obstacle clearance standards and accommodating new and emerging
technologies for the NAS.
U.S. Department of Defense.
U.S. Department of Homeland Security.
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Initiation and Coordination of the OE/AAA Process
for Off-Airport Structures
Following the OE/AAA process initiation, the overall performance and coordination of
aeronautical studies for proposals located off airport are conducted by the FAA Air Traffic
Organization’s Obstruction Evaluation Group (OEG).
After a proposal is submitted in the OE/AAA system, the form is initially received by an OEG
technician, who will verify the submittal for completeness and accuracy. The minimum requirements for a Form 7460-1 submittal include the following:
• Completed Form 7460-1
• A letter from a survey company certifying the accuracy of the longitude and latitude coordi-

nates and site elevation
• A scaled drawing of a proposed structure that depicts site orientation, coordinates for highest

point(s) and/or each corner as applicable, dimensions, and construction materials or the size
and configuration of wires for transmission lines
• An 8.5-by-11-inch copy of the applicable 7.5-minute U.S. Geological Survey quadrangle map
showing the precise location of the proposed structure
• For transmitting stations and antennas, the maximum effective radiated power, center of
radiation, frequencies, and antenna type(s)
If additional information is required, the technician will contact the proponent and request
the missing information or additional clarification. If no additional information is required to
proceed with the study, the technician will assign an aeronautical study number to the proposal,
which advances the study to an OEG specialist. An aeronautical study number is automatically assigned if the proposal is electronically submitted. The information becomes available for
review by other FAA LOBs and non-FAA agency representatives.
All LOBs are required to participate in the review of the aeronautical study. There are a few
exceptions, such as if an aeronautical study involves an evaluation of a side-mounted antenna
on a structure previously studied by the agency. In such a case, only the affected divisions (such
as Frequency Management) will be involved in the review. Additionally, FAA Air Traffic Organization staff may request that other divisions or agencies that are not normally involved in the
limited review weigh in on a particular proposal or part thereof, which may affect their division’s
responsibilities.

Initiation and Coordination of the OE/AAA Process
for On-Airport Structures
The primary FAA responsibility for overseeing the on-airport OE/AAA process lies with FAA
Airports, with the local Airports district office or region—if there is no district office—taking
the lead. While off-airport proposals are required to undergo a review only if they exceed FAR
Part 77 notification criteria, all on-airport proposals that involve construction or are otherwise potentially affecting the airport’s imaginary surfaces (e.g., new landscaping or trees or
growing vegetation) are required to undergo FAA airport airspace analysis. This evaluation
requirement is regardless of whether or not the FAA is funding the proposed development.
Airport sponsors or on-airport proponents are required to notify the FAA of the proposed
construction or alteration by filing Form 7460-1 through OE/AAA.
After receiving the on-airport proposal, the FAA Airports staff will verify the information submitted for accuracy and completeness, such as verifying the submitted coordinate and elevation
data to confirm that the proposal’s anticipated location matches those coordinates. Additionally,
the Airports staff will verify the consistency of the proposal with the approved ALP, and if the
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proposal is found to be inconsistent with the ALP but a favorable airspace determination can be
issued, Airports staff will advise the airport sponsor of the need to update the ALP for consistency.
To assist in a consistent OE/AAA review across all FAA regions, the FAA developed FAA Standard Operating Procedure (SOP) 9.00: FAA Aeronautical Study, Coordination and Evaluation.
SOP 9.00 guides the review and maintenance of on-airport obstruction data, the obstruction
evaluation process related to reviews of ALPs, and the receipt and evaluation of on-airport notices
related to proposed construction or alteration. The FAA processes the on-airport obstruction
evaluation studies as nonrulemaking airport studies and evaluates the proposals for effects on
the safety, utility, and efficiency of the airport, as well as for consistency with the approved ALP.
Because of the roles and responsibilities FAA Airports plays within the FAA organizational
structure, some of the FAA Airports district offices focus the on-airport airspace analysis on consistency with the airport design standards in FAA AC 150/5300-13A. Before the FAA Airports
group issues a determination, the staff is required to coordinate and circulate the proposal to
other FAA LOBs potentially affected by the proposal. Those offices are given 45 working days to
provide comments on a proposal or waive comment. It is recommended that upon receipt of a
final nonrulemaking airport determination from the FAA Airports staff, the proponent should
check whether an OEG specialist provided comments. If not, the proponent should request
clarification or comment on the proposal from the OEG specialist responsible for the area where
the airport is located. This helps avoid any potential conflict between the proposed project and
criteria and standards that fall within the OEG’s area of responsibility. The contact information
for the OEG specialist responsible for each geographic region is on the OE/AAA site.
Although the approval of on-airport projects is one of the areas of responsibility for FAA
Airports staff [via Airports district offices], airspace determinations issued by FAA Airports
district office staff alone do not constitute approval for the development or project to proceed.
The project is still subject to any required environmental review, as discussed in Section 7.4.

Evaluating the Aeronautical Effect of On- and Off-Airport Proposals
As a part of its OE/AAA review, the FAA considers the following:
• The preservation of navigable airspace and its integrity
• Protection of air navigation facilities from electromagnetic and physical encroachments that

would degrade the facility’s operation

SUBSTANTIAL ADVERSE EFFECT
A substantial adverse effect finding is the
primary reason for FAA determinations of
hazard, unless the impact is mitigated. The
finding requires three key elements to be
present:
• Impact on Part 77 imaginary surfaces or
navigational or air traffic control facilities
• Resultant required change to an existing or
planned air navigational procedure or
derogation of airport capacity/efficiency
• Impact on a significant volume of activity—
from one operation per week to one or more
operations per day

While the agency attempts to accommodate various uses affecting the
airspace, airspace protection and integrity take priority. The OE/AAA review
primarily focuses on the effect the proposal would have on the following:
• Existing or proposed public-use and U.S. Department of Defense airports

or facilities
• Existing or proposed IFPs, visual flight procedures, and minimum flight
altitudes
• Existing or proposed navigation, communication, radar, or air traffic control
facilities related to frequency, electromagnetic, or line-of-sight interference
• Overall airport capacity as a result of the cumulative effect of the proposal with
other existing and proposed obstructions
During the process of evaluating impacts to airspace, the FAA seeks to answer
two key questions:
• Will the proposal have an adverse effect on navigable airspace?
• Will the effect of this proposal affect a significant volume of aeronautical

activity?
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To decide whether the proposal will have an adverse effect on air navigation, the FAA determines whether the structure would exceed FAR Part 77 standards or would have physical or
electromagnetic effects on navigation aids. If either is the case, the FAA determines whether the
proposal will
• Require a change to an existing or planned instrument flight rules (IFR) minimum flight

•

•
•
•
•

altitude, a published or special instrument procedure, or an IFR departure procedure for a
public-use airport
Require a visual flight rule (VFR) operation to change its regular flight course or altitude. This
does not apply to VFR military training route operations, operations conducted under Part
137: Agricultural Aircraft Operations, or operations conducted under a waiver or exemption
to the CFR
Restrict the clear view of runways, helipads, taxiways, or traffic patterns from the airport traffic
control tower cab
Derogate airport capacity/efficiency
Affect future VFR and/or IFR operations, as indicated by plans on file
Affect the usable length of an existing or planned runway

Generally, any regular and continuing activity that will be altered or affected by the proposal
(such as one or more airport takeoffs or landings per day) is considered substantial. Nonetheless, altering or affecting an activity that occurs on average once per week can be considered
significant, if the procedure or minimum altitude used serves a primary airport operational role
under certain conditions.
If the proposal is determined to have an adverse effect and to affect a significant volume
of activity, it is found to have a substantial adverse effect on air navigation. In the event of a
substantial adverse effect determination, the FAA can issue a determination of hazard to air
navigation, underscoring that the proposal—at its proposed height and location—will not be
able to be accommodated without negatively affecting the safety and efficiency of the NAS. If the
volume of aeronautical activity subject to the proposal’s impact is not significant, the FAA will
be able to adjust affected operations or procedures (if any) and will issue a determination of no
hazard to air navigation.
While the FAA does not generally evaluate airspace impacts on private-use facilities, the agency analyzes proposals that may affect a private-use airport with at least one
FAA-approved IAP.
Appendix C in ACRP Report 38 includes a detailed and thorough explanation of the FAA OE/AAA
process, from the submittal of Form 7460-1 to the issuance of determinations and petitions for
discretionary review (which constitutes a de facto appeal of an FAA finding).

After Construction
The FAA obstruction evaluation process must occur prior to a structure being constructed
and therefore should be initiated at least 45 days prior to the start of construction. If the FAA
issues a favorable determination to a filed Form 7460-1 and the proposed construction proceeds, after the structure construction is complete, the FAA requests that the proponent submit
a supplemental notice (Form 7460-2). These data for the new object are verified for accuracy by
the agency and are used to update the Digital Obstacle File (DOF) database.
It is critical to note that although the FAA OE/AAA process is thorough and evaluates the proposal’s potential impact on airport and airspace efficiency, it does not fully consider the impacts
of proposed structures on OEI surfaces of airports having air carrier service.
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While the FAA evaluates airport efficiency to determine whether the adverse impact affects
a significant volume of activity, it does so from the standpoint of the number of operations
affected. The evaluation does not assess the volume of activity from the standpoint of types of
operations impacted. Therefore, if a proposal impacts an OEI surface and the impacted air carrier is required to adjust its passenger or cargo carrying capacity to meet the requirements of
FAR Parts 121 or 135 or ICAO Annex 6 on obstacle clearance, it will not be considered by the
FAA in the issuance of a final airspace determination. Creating airport-specific OEI surfaces and
protecting them through local airport protection zoning mechanisms extends the protections to
such surfaces (further discussed in Section 3.5).

2.5 State Regulatory Environment
States have the sovereign authority to adopt, administer, and impose legislative mandates
on communities that aim to protect the elements of the state airport system and the public
investment in that system. Airport protection zoning is generally defined as a set of state or local
government rules and regulations that aim to protect the navigable airspace over and airports
within specific jurisdictions from encroachment and impacts by tall structures and/or vegetation.
“Airspace Protection and Land Use Zoning: A Nationwide Review of State Statutes,” prepared
for the Minnesota Department of Transportation, indicated that 43 states have some type of
legislation that addresses the need to protect navigable airspace at the local level. Generally,
state airspace protection zoning legislation falls into one of two categories:
1. Legislation authorizing local airspace protection zoning, in which local governments
are enabled to administer measures to protect the airports and airspace.
2. Legislation requiring local airspace protection zoning, in which local governments are
required to adopt airport protection zoning measures, which may be a condition of state
airport improvement grant funding support.
When the FAA issued AC 150/5190-4A: A Model Zoning Ordinance to Limit Height of Objects
Around Airports, many states used it to establish regulations. At present, only Alaska, Georgia,
Hawaii, Idaho, Kentucky, Massachusetts, and West Virginia do not authorize or require local
government airport protection zoning, as shown in Table 2.2. However, as discussed in the
Minnesota Department of Transportation report cited above, many of those states address
airspace protection at the state level, generally through a state tall structure permitting process.
Additionally, a number of U.S. states have developed resources (guidebooks, toolkits, etc.)
focusing on airspace protection that vary in technical complexity and scope. Some of the resources
are very comprehensive, for instance the California Airport Land Use Planning Handbook and the
Iowa Airport Land Use Guidebook, prepared for the Iowa Department of Transportation, Office

Table 2.2.   State airport and airspace protection regulations.
Authorized
Alabama, Arizona, Arkansas,
California, Colorado, Delaware,
Illinois, Indiana, Kansas, Louisiana,
Maine, Maryland, Mississippi,
Missouri, Nevada, New York,
North Carolina, North Dakota, Utah,
Vermont, Wyoming

Required
Connecticut, Florida, Iowa,
Michigan, Minnesota, Montana,
Nebraska, New Hampshire, New
Jersey, New Mexico, Ohio,
Oklahoma, Oregon, Pennsylvania,
Rhode Island, South Carolina,
South Dakota, Tennessee, Texas,
Virginia, Washington, Wisconsin

Neither
Alaska, Georgia, Hawaii,
Idaho, Kentucky, Massachusetts,
West Virginia

Source: Transportation Research Synthesis 1401: Airspace Protection and Land Use Zoning: A
Nationwide Review of State Statutes
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of Aviation. They provide extensive resources and tools for use by airport sponsors and local
governments seeking to implement airport protection measures. These resources are included
in the guidebook bibliography. State resources dedicated to mitigation strategies and conflict
resolution or consensus building related to airspace protection are generally lacking.
While the discussion and evaluation of individual state requirements is beyond the scope
of this guidebook, it is important to note the significance of state requirements on the overall
process of obstruction management. State regulatory involvement may result in the following
impacts on an airport obstruction management program:
• The state tall structure permitting process may preempt local obstruction management

authority if it is less restrictive than state law
• State law may require the coordination of airport obstruction management strategies with

state land use planning, environmental, or transportation agencies
• Obstruction management plans may be required to be coordinated with or incorporated into

local or state comprehensive plans
• State regulations may require interlocal coordination of airport obstruction management

plans or strategies with surrounding jurisdictions
In addition to federal regulations, some states may have environmental requirements that
affect the obstruction management process. Those state-specific elements may need to be
addressed in addition to the airspace obstruction requirements. They may involve elements
such as protection measures for certain vegetation or wildlife species, limitations on felling
and/or harvesting of trees, and protection of sensitive state water resources during the
implementation of obstruction management. Sponsors are encouraged to verify state airport
obstruction management requirements pertinent to their airport and coordinate the implementation of obstruction management with the state aeronautics, transportation, environmental
protection, and land use planning agencies early in the process.
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CHAPTER 3

Identifying the Applicable
Airspace Surfaces and Criteria
Key Insights
The process of identifying imaginary surfaces involves considering not only the protection of
existing airport and airspace surfaces, but also the protection of planned approaches and changes
to airport design based on the approved airport layout plan.
While FAR Part 77 provides an initial “screen” of potential obstruction issues, the absence of FAR
Part 77 impacts does not preclude the possibility of an impact on other airport design or operational
criteria that may be more restrictive.
Under certain circumstances, instrument procedure design, instrument departure, or air carrier
planning surfaces may be lower and more critical than FAR Part 77 surfaces and result in operational
impacts on the facility.

Key Definitions
Airport layout plan (ALP): A set of drawings that provide a graphic representation of the
sponsor’s long-term development plan for an airport, including property boundaries, existing and proposed airport facilities and structures and the location of existing and proposed
nonaeronautical areas.
Decision altitude (DA) or decision height (DH): The altitude on final approach at which
a missed approach must be conducted if the runway environment cannot be seen. Decision
altitude is expressed above mean sea level, and decision height is expressed above ground level.
Final approach fix/precision final approach fix: A specified point on a precision or a
nonprecision instrument approach that identifies the commencement of the final approach
segment.
Final approach segment: The part of the instrument approach procedure in which alignment
with the runway and descent for landing are accomplished.
Instrument approach procedure (IAP): A series of predetermined maneuvers for the orderly
transition of an aircraft under instrument flight conditions from the beginning of the initial
approach to a landing or a point from which a landing may be visually made.
Lateral splay: The lateral widening of an imaginary or design surface used for obstruction
management that occurs at the surface and extends away from its designed point of origin.
Missed approach: A procedure followed by a pilot when an instrument approach cannot be
completed to a full-stop landing.
26
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Obstacle identification surface (OIS): The sloped surface used to identify the lower limit of
the airspace to be protected from obstacles.
One engine inoperative obstacle identification surface (OEI OIS): An imaginary surface
used by air carriers operating under the provisions of FAR Parts 121 or 135 or ICAO Annex 6,
which allows operators to analyze the net takeoff flightpaths at airports for obstruction impacts
during engine-out departures.
Runway visual range (RVR): Represents the horizontal distance a pilot can expect to see
down the runway, based on visibility, background luminance, and runway light intensity.
Visual area surface: The obstacle identification surface that covers the segment of a final
approach between the approach procedure decision altitude and landing threshold point, during
which a pilot visually descends to the runway touchdown point.

3.1 Applicable Surfaces
As described in Chapter 2, there are multiple surfaces an airport sponsor must assess to find
the critical or most limiting surfaces for their airport. This is necessary in order to identify the
appropriate areas to protect. While FAR Part 77 is the central regulation for airspace protection,
its primary purpose is to provide notice to the FAA of the proposed construction or alteration of
structures. As FAA design requirements have evolved, FAR Part 77 must be used in conjunction
with the other requirements to fully protect all the required surfaces.
The types of surfaces applicable to an airport and the sizes and slopes of such surfaces are
dependent on the type of approach procedure and its minimums, the sizes of aircraft served at
the airport, and whether the airport supports commercial air services.
For airports without commercial service, there are three regulations applicable to the airport’s
airspace:
• FAR Part 77: Safe, Efficient Use and Preservation of the Navigable Airspace
• FAA AC 150/5300-13A: Airport Design
• FAA Order 8260.3D: United States Standard for Terminal Instrument Procedures (TERPS)

For air carriers, the OEI criteria defined by FAA AC 120-91 and ICAO Annex 6 should also be
considered by the airport to protect the interests of its users.

3.2 FAR Part 77 Surfaces
In addition to establishing the standards for providing notice to the FAA of a proposed
development, FAR Part 77 identifies the baseline surfaces to protect in airport obstruction
management. However, FAR Part 77 alone will not identify all the critical surfaces for an
airport. FAR Part 77 has five types of surfaces to be protected that must be considered. For
a federally obligated airport, these surfaces are depicted on the airport airspace drawing in
the ALP set.
The surfaces outlined in §77.19, 77.21, or 77.23 include the following:
• Primary surface: A surface longitudinally centered on a runway. When the runway has a

specially prepared hard surface, the primary surface extends 200 feet beyond each end of that
runway; but, when the runway has no specially prepared hard surface, the primary surface
ends at each end of that runway. The elevation of any point on the primary surface is the same
as the elevation of the nearest point on the runway centerline. The surface width ranges from
250 feet to 1,000 feet, based on the runway category and approach type.
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• Approach surface: A surface longitudinally centered on the extended runway centerline and

extending outward and upward from each end of the primary surface. An approach surface
is applied to each end of each runway based on the type of approach available or planned for
that runway end.
• Transitional surface: These surfaces extend outward and upward at right angles to the
runway centerline and the runway centerline extended at a slope of 7 to 1 from the sides of
the primary surface and from the sides of the approach surfaces. Transitional surfaces for
those portions of the precision approach surface that project through and beyond the limits
of the conical surface extend a distance of 5,000 feet measured horizontally from the edge of
the approach surface and at right angles to the runway centerline.
• Horizontal surface: A horizontal plane 150 feet above the established airport elevation, the
perimeter of which is constructed by swinging arcs of a specified radii from the center of each
end of the primary surface of each runway of each airport and connecting the adjacent arcs by
lines tangent to those arcs. The radii of the arcs are 5,000 or 10,000 feet, depending on runway
category or approach type.
• Conical surface: A surface extending outward and upward from the periphery of the horizontal surface at a slope of 20 to 1 for a horizontal distance of 4,000 feet.
The complex geometrical shape that combines the various FAR Part 77 imaginary surfaces is
unique to each airport. It is recommended that an airport sponsor develop and keep current a
graphic of airport-specific imaginary surfaces for the purposes of communicating obstruction
management concerns to elected officials, zoning and planning officials, and members of the
public. Table 3.1 summarizes surface size by type of runway and approach visibility minimums.
A sample graphic of FAR Part 77 surfaces is shown in Figure 3.1.

Table 3.1.   FAR Part 77 surface sizes.

Source: Obstruction Identification Surfaces—Federal Aviation Regulations Part 77. Available at
https://www.ngs.noaa.gov/AERO/oisspec.html
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Source: Hanson Professional Services Inc., 2017

Figure 3.1.   FAR Part 77 surfaces graphic.

3.3 FAA AC 150/5300-13A: Design Surfaces
In addition to considering FAR Part 77 surfaces—or in cases where there are impacts on
FAR Part 77 surfaces—the design standards in FAA AC 150/5300-13A should be considered.
The design standards in FAA AC 150/5300-13A generally align more closely with TERPS
standards than FAR Part 77, to account for the new instrument approach capability using a
global positioning system (GPS). When preparing an ALP, typically the TERPS surfaces are
not depicted; only the FAR Part 77 and FAA AC 150/5300-13A surfaces are shown. This is
in part because the requirements in TERPS design standards provide for adjustments that
can be made to an approach or departure procedure to avoid an obstruction, whereas the
standards in FAR Part 77 and AC 150/5300-13A identify the surfaces to be kept clear of
obstructions.
The key surfaces in FAA AC 150/5300-13A for landing aircraft include the following:
• TSSs: Runway threshold siting criteria, based on runway approach type and airplane design

group. FAA design standards require the runway threshold to be positioned so that there

Copyright National Academy of Sciences. All rights reserved.

ACRP Research Report 195: Best Practices for Airport Obstruction Management Guidebook

30   Best Practices for Airport Obstruction Management Guidebook

are no obstacle penetrations to the appropriate approach surface. Impacts on the TSSs may
result in threshold displacements or the implementation of declared distances on the runway
(specified available runway length for a particular operation such as a takeoff or a landing),
reducing runway utility.
• The approaches with vertical guidance surface (VGS): An imaginary 30:1 surface, applicable to precision approach or approaches with vertical guidance, extending from the runway
threshold along the runway centerline to the DA point. Impacts on the VGS may require
nonstandard glide path angles or approach discontinuation.
Figure 3.2 shows the TSS defined in FAA AC 150/5300-13A, and Table 3.2 shows the corresponding values.
For airports with IAPs, regardless of commercial service availability, the FAA also establishes
an instrument departure. Figure 3.4 of FAA AC 150/5300-13A depicts the instrument departure
surface, as shown in Figure 3.3 of this report.

Notes: 1. See Table 3-2 for dimensional data.
2. The starting elevation of the approach slope begins at the elevation of the runway
threshold. For displace thresholds, the approach slope begins at the runway
elevation at the displaced threshold.
Source: FAA AC 150/5300-13A, Figure 3-2

Figure 3.2.   Threshold siting based on approach slope.
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Table 3.2.   Approach/departure standards.

Approach

Table 3.2 notes are available at https://www.faa.gov/airports/engineering/engineering_briefs/media/
EB-99-Airport-Design-Tables-3-2-and-3-4.pdf.
Source: FAA AC 150/5300-13A, Table 3-2, as updated by FAA Engineering Brief 99, September 20, 2018

3.4 FAA Order 8260.3D: United States Standard
for Terminal Instrument Procedures (TERPS)
IAPs are designed to provide aircraft access to an airport in all weather conditions. There are
different types of IAPs using different types of navigational aids (NAVAIDs). These IAPs range
from procedures that only provide horizontal guidance to the airport or to a specific runway
end to procedures that provide vertical and horizontal guidance all the way to touch down. The
more precise the guidance provided by the IAP, generally the lower the minimums, meaning the
aircraft can use the airport in conditions with lower ceiling and visibility. Minimums are defined
in terms of the following:
• Visibility: the average forward horizontal distance from the cockpit of aircraft in flight at

which objects can be identified
• Ceiling: the height of the base of the lowest clouds that cover more than half of the sky
The lower the minimums are for an IAP, the larger the area that must be protected, because
aircraft will fly lower to the ground and slower in landing configuration before the pilot is
required to establish visual contact with the runway environment.
FAA Order 8260.3D (TERPS) defines critical surfaces and criteria used to design instrument
procedures at an airport. Because the specifics of the approach procedure design are based on
facility conditions and critical aircraft, the precise dimensions of individual surfaces are unique
to the facility and particular approach. While TERPS is used to design IFPs, it is helpful to understand what surfaces need to be protected to support the IAP design. It is important to consider
the criteria for existing and planned airport flight procedures to protect those procedures and
airport operations from potential impact. The following TERPS surfaces are closest to the airport and can have a direct impact on IAP availability and minimums for an airport:
• Approach segments: The approach is made up of the initial, intermediate, and final

approach.
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Source: FAA AC 150/5300-13A, Figure 3-4

Figure 3.3.   40:1 departure surface for instrument runways.

• Initial approach segment: The aircraft has departed the en route phase and is maneuvering to

enter an intermediate phase. There may be more than one initial approach procedure. These
are typically located some distance from the airport.
• Intermediate approach segment: Connects the initial and final approach segments. In this
segment, the aircraft speed and position are configured to enter the final approach segment.
• Final approach segment: This is the segment of an approach procedure in which alignment
and descent for landing are accomplished. The segment begins at the precise precision final
approach fix and ends at the missed approach point (MAP), which coincides with the DA
or DH. The dimensional criteria or slope varies, based on airport conditions and approach
type. Objects that penetrate this segment must be lowered or removed or the approach must
be modified through higher minimums to maintain adequate clearance. If adequate clearance cannot be provided, the approach would need to be deactivated.
• Missed approach segment: If an aircraft is unable to complete a full-stop landing, it executes
a missed approach. This segment of the approach procedure protects the safety of aircraft
when executing a missed approach procedure and climbing away from the runway. Like the
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final approach segment, the dimensional criteria for this surface will vary from procedure to
procedure. The area considered for obstacles generally will have a width equal to that of the
final approach segment at the missed approach (or DA point) and will uniformly expand to
the width of the initial approach segment at a point 15 nautical miles from the MAP.
These TERPS approach segments are shown in Figure 3.4.

Visual Area OIS
The visual area OIS underlies the visual portion of the final approach segment from the DA or
visual descent point (VDP) to 200 feet before the runway end on a straight-in approach and from
10,000 feet to 200 feet before the runway end for circling approaches. The purpose of the visual
area OIS is to protect the aircraft on approach as the pilot transitions from flight by reference to
instruments to using visual cues to land. As the sides of the visual area trapezoid splay outward
from the extended runway centerline, the width of the visual area varies based on the distance
from the runway threshold.

SEGMENTS OF
AN APPROACH
PROCEDURE

IAF = initial approach fix, IF = intermediate fix.
Source: FAA Order 8260.3D, Figure 2-1-5

Figure 3.4.   Segments of an approach procedure.
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For runways with straight-in approach procedures, the visual area OIS is aligned with the
extended runway centerline. The surface beginning width is 400 feet (200 feet on each side of
the runway centerline), while the width of the area at a specific distance from the area origin
is calculated as shown in Figure 3.5. The length of the area varies as the area extends to the
calculated DA/DH point or VDP for the approach, the point where the pilot needs a visual
identification of the runway environment to continue the approach to land. As those points
vary based on the approach specifics, the length of the surface will vary accordingly, not to
exceed 10,000 feet.
The height of the OIS for the visual area is determined by a slope from the visual area’s origin.
The vertical component (ratio) of the surface is 34:1 (34 feet horizontally for each 1 foot vertically) for all runways with visibility lower than 3/4 statute miles or 4,000 feet RVR, a distance
over which a pilot can see the runway surface markings delineating the runway, as measured in
horizontal feet, and 20:1 for all other category types. The height of the visual area surface at a
specific point can be calculated using the formula in Figure 3.5.
Protecting this visual area OIS is important to establishing and keeping approach minimums.
When using TERPS to design the approach, if there are penetrations to the OIS 34:1, the IAP
visibility will be limited to no lower than ¾ statute miles or 4,000 feet RVR. If the 20:1 OIS is
penetrated, the IAP visibility will be limited to no lower than 1 statute mile or 5,000 feet RVR.
Additionally, if the obstruction is not lighted, night IAPs to that runway end (straight-in and circling) may be denied. Under certain circumstances, and in coordination with the FAA, a visual
glide slope indicator (VGSI) [e.g., VASI or precision approach path indicator (PAPI)] may be
used in lieu of obstruction lighting.
If new obstacles are developed or grow into the OIS surface, the minimums may need
to be raised to align with standards or restrictions on instituted nighttime instrument
procedures.
While all the airspace surfaces for an airport need to be protected, the FAA has focused
first on the TERPS visual approach segment. The FAA has established a Surface Analysis and

1/2W = (0.15 ×d ) + 200
where: ½W = Perpendicular distance (feet) runway centerline to area edge
d = Distance (feet) measured along runway centerline from area origin
20:1 OIS Height= d/20
34:1 OIS Height=d/34
Where d=distance from visual area origin along runway centerline
Source: FAA Order 8260.3D, Figure 3-3-2

Figure 3.5.   Circling and straight-in visual area.
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Visualization (SAV) tool that can be used by airports to help monitor the 20:1 visual area surface.
This tool is discussed in more detail in Chapter 5.
In the past, the impacts to the visual area OIS were categorized as high risk (more than
11 feet above the surface), medium risk (3 feet to 11 feet above the surface) or low risk (less
than 3 feet above the surface). High-risk surface penetrations required immediate action on
the airport’s part. The airport was immediately required (as promptly as practicable but in
no more than 30 days) to remove, lower, or light the obstruction. Impacts of medium or low
severity required less urgent action, but nonetheless had to be addressed by the airport through
removal, lowering, or marking or lighting within a longer time frame. At this time, the FAA is
reassessing the policy and has not issued any follow-up guidance.

VGS
There is one additional surface that must be kept clear: the VGS. Originally associated with
approaches with vertical guidance, this surface is now analyzed and evaluated for all precision
and nonprecision straight-in aligned approaches. The VGS is a narrow, inclined trapezoid surface centered on the runway centerline. It is evaluated for obstructions between the DA or VDP
and the landing threshold point on IAPs.
The origin of the VGS is based on the runway threshold crossing height (TCH). The runway
crossing height is an aircraft’s elevation above the runway end when it crosses. Larger aircraft
with taller landing gear need a higher crossing height than smaller aircraft. For
• Runways with TCH below 40 feet—the VGS originates before the runway threshold
• Runways with TCH 40 feet or more but less than 50 feet—the VGS originates at the runway

threshold
• Runways with TCH above 50 feet—the VGS originates at the runway threshold, but at an AGL

height equal to the TCH height over 50 feet
As is the case with the visual area OIS, the surface dimensions are dependent on where the DA
point or VDP is located. Therefore, the dimensions of this surface vary for each runway based
on the minimums for a particular approach. The surface width at its point of origin is 100 feet
on each side of the runway centerline. The ultimate width of the surface is based on the location
of the approach DA or VDP, with the TERPS order specifying formulas to calculate the surface
width in Section 2-6-6 of the order.
To address VGS penetrations, the FAA Flight Procedures team will adjust the glidepath angle
or TCH for the approach to accommodate the obstacle while trying to keep the descent angles
and TCH values within allowable limits. If the angle exceeds the maximum established in the
TERPS order for the particular aircraft approach category and the obstacle still penetrates the
VGS, straight-in minimums will not be authorized for that approach.
It is possible to have multiple VGS surfaces for each runway for approaches designed for different aircraft categories. Therefore, it is critical to evaluate the most restrictive or lowest VGS.

Departure Obstacle Clearance Surface (OCS)
Similar to approaches, FAA Order 8260.3D defines the surfaces for instrument departure surfaces. A 40:1 OCS originating at the location and elevation of the departure end of the
runway (DER) is used to evaluate the required climb performance from a particular departure
runway end to the nearest (shortest distance) obstacle in the segment. Impacts to this surface
may result in the addition of required climb gradient restrictions to the DER. Figure 3.6 shows
the departure OCS.
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DER
Source: FAA Order 8260.3D, Figure 14-1-2

Figure 3.6.   Departure surface starting
elevation and 40:1 OCS.

Final Approach Segment
This procedure design element is the segment of the IAP in which the pilot completes
runway alignment and commences the final descent for landing, either as a straight-in
approach or as a circling approach. Generally, the final approach segment begins at the IAP
final approach fix and terminates at the MAP or DA point. The standards and criteria for
design and obstacle clearance evaluation of the final approach segments vary widely based on
the approach type and are beyond the scope of this guidance. As an example, Figure 3.7 shows
a comparison of an instrument landing system (ILS) and required navigation performance
(RNP) approach to the same runway. The areas required to be clear of obstacles vary in the
final and missed approach sections. Each type of approach (ILS, lateral navigation [LNAV],
localizer performance with vertical guidance [LPV], nondirectional beacon, RNP, very high

Source: Graphic by Planning Technology Inc. 2017, based on ILS surface definition in FAA Order 8260.3C and RNP
surface in FAA Order 8260.58; map source credits: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan,
Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, © OpenStreetMap contributors, and the
GIS User Community

Figure 3.7.   ILS versus RNP final approach segment comparison.
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frequency omnidirectional ranges, etc.) has its own OCSs based on the precision of the instrumentation used to fly the procedure.
The final approach segment must accommodate the maximum vertical descent angle without obstacle penetrations, based on the aircraft approach category for the specific approach
evaluated. Impacts on the final approach segment between the final approach fix and the MAP
will result in higher approach minimums or the FAA making the approach not available if the
obstruction impact cannot be mitigated.

Missed Approach Segment
Similar to a departure surface, the surface associated with a missed approach is designed to
protect an aircraft departing the runway environment, in this case after an aborted landing. The
missed approach is part of the design of every instrument procedure and is just as important to
protect as the landing portion.
The missed approach segment begins at the MAP or DA located before the landing end of
the runway. The missed approach surface has a width equal to that of the final approach area
at the MAP or DA and uniformly expands to the width of the en route approach segment,
as shown in Figure 3.8. The primary area considered for obstacles varies based on the type
of approach analyzed. Within the primary missed approach area, no obstacle may penetrate
the missed approach surface. This missed approach area begins over the MAP at a height that
meets the required final approach obstacle clearance for the approach. In most cases, the surface increases at a 40:1 ratio to a height equaling 1,000 feet below the missed approach altitude
for the approach (highest missed approach obstacle clearance altitude or minimum holding
altitude). The secondary area slopes up at a rate of 12:1. If the missed approach segment is
penetrated by any obstacles, the FAA will address the impact by increasing the approach minimums, adjusting the MAP or procedure, or making other operational adjustments. Figure 3.9
shows the missed approach OCS.
Clearing the final approach and missed approach segment surfaces of obstructions is critical
to the procedure. Any penetration of the final approach segment between the final approach
fix and the MAP, or any penetration to the missed approach surface, will cause an increase in

NM = Nautical mile
Source: FAA Order 8260.3D, Figure 2-8-1

Figure 3.8.   Straight missed approach area.
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NM = Nautical mile
Source FAA Order 8260.3D

Figure 3.9.   Straight missed approach OCS.

landing minimums or may make the approach not authorized. In some cases, the FAA may
mitigate penetrations to the final approach segment between the MAP and the runway if they
don’t penetrate the VGS, visual area OIS, or missed approach surfaces.

3.5 OEI OIS
The primary difference between a non-air-carrier airport and an air carrier airport is the
need to consider the OEI OIS. While regulations related to the OEI surfaces’ criteria are not
directly applicable to the airport sponsors, they have an indirect impact on the airport’s
current and planned operations. The OEI OIS is a term that describes the generic trapezoid
surfaces with a 62.5:1 ratio created in response to the requirements of FAA AC 120-91 and
ICAO Annex 6. These criteria are applicable to air carriers operating under the regulations
of Parts 121 or 135 or ICAO Annex 6 as operational safety planning criteria. However,
the impact of encroachment on any of those surfaces by obstacles can affect the airport as
capacity impacts.
The OEI OIS starts at the location and elevation of the DER, as shown in Figure 3.10. The
generic FAA OEI OIS criteria specify an overall length of 50,000 feet from the DER. The
inner width is 300 feet on each side of the runway centerline with a 15-degree lateral splay,

Source: FAA AC 120-91 Appendix A, Figure 1

Figure 3.10.   Obstacle accountability area for straight-out departures.
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until the width reaches and remains at 6,000 feet on each side of the runway
centerline. It is important to note that this is an obstacle identification surface,
not an obstacle clearance surface. The objective of identifying penetrations to
this surface is to provide air carriers with the information necessary to develop
obstacle accountability areas or splays, as described in Section 2.2.

3.6 No Individual Surface Controls
All criteria and regulations that define airspace surfaces must be considered
during the obstruction evaluation to have a complete picture of what surfaces
are the lowest and most critical to be protected. Tables 3.3 and 3.4 summarize
the surfaces to be considered for non-air-carrier airports, based upon the type of
approach and its minimums. Table 3.3 is for airports that serve aircraft weighing
more than 12,500 lb maximum takeoff weight (MTOW). Table 3.4 is for airports that only serve aircraft with MTOW of 12,500 lb or less. These tables show
a comparison of the sizes and slopes of the surfaces based on the three sets of
standards: FAR Part 77, FAA AC 150/5300-13A, and TERPS. Table 3.5 includes
a set of additional criteria and considerations for air carrier airports, including
departure and OEI OIS criteria.

3.7 Special Considerations in Obstruction
Surface Identification
Although FAR Part 77 surfaces may be more restrictive and identify a greater
number of objects as potential obstructions, there are circumstances, as shown
in Tables 3.4 to 3.6, in which the FAA AC 150/5300-13A or TERPS surfaces cover
a larger area than an FAR Part 77 surface or have a more restrictive (shallower)
vertical ratio, resulting in a larger surface, lower surface, or both. Particular
attention must be given to the following conditions:

CHALLENGES TO RELYING
ON TERPS FOR OBSTRUCTION
MANAGEMENT
• Accurate mapping of TERPS surfaces is
time-consuming and can be costly.
• Any errors made in mapping may result in
flaws in analysis, which can subsequently
mismatch the findings of the OE/AAA process
and the actual FAA determination and can
result in significant liability for an airport.
• When the airport develops a static map of
existing TERPS surfaces, it represents existing
and planned conditions at that time. The static
map will not remain accurate unless it is
regularly maintained by the airport or its
consultant.
• Changes to the airport’s surfaces may occur
due to changes to any of the elements of a
particular approach (such as the approach fix
or approach minimums) or to TERPS criteria.
• Existing or planned procedures may be
cancelled or rendered obsolete due to
technological advances.
Source: ACRP Report 38: Understanding
Airspace, Objects, and Their Effects on
Airports

• Utility runways (runways designed to serve small aircraft only, with MTOW of 12,500 lb or

less) with a vertically guided instrument approach
• Runways with a nonprecision approach that also have instrument departure procedures
• Part 139 (air carrier) facilities that aim to protect the OEI OIS surfaces
• Missed approach segment

Utility Runway with Vertically Guided Instrument Approaches
Utility runways that are equipped with vertically guided instrument approaches require special considerations. In accordance with FAR Part 77.19, the approach surface for those runways
extends at a slope of 20:1 for 5,000 feet horizontally. These criteria include those runways having
vertically guided IAPs with vertical guidance, such as LPV, LNAV, or vertical navigation. The
FAR Part 77 approach surface’s 20:1 ratio is less restrictive and captures fewer objects than the
VGS, which has a 30:1 ratio. In addition to having a less restrictive vertical component, the FAR
Part 77 approach surface has a horizontal length of only 5,000 feet as compared to the VGS,
which can horizontally extend up to 10,000 feet.
The FAR Part 77 surface and the FAA AC 150/5300-13A and TERPS VGS surfaces have
slightly different points of origin. When adjusted for a TCH of less than 40 feet, the VGS may
start before the runway end, or at the runway end in all other cases. The approach surface starts
200 feet beyond the end of the runway. As a result of the different points of origin, the approach
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Table 3.3.   Approach airspace protection criteria for non-air-carrier airport
(existing or planned approach)—aircraft with more than 12,500 lb MTOW.
Airspace Protection
Criteria

GA Precision
Approach or
Visibility
<3/4 Mile

GA Vertically Guided
Approach Visibility
3/4 Mile

GA Nonvertically
Guided Approach
Visibility 3/4 Mile

GA Visual Flight
Rules Only

FAR Part 77.13
notification, height
standards, and
surfaces
FAR Part 77.25
obstruction height
standards
FAA AC 150/5300-13,
Table 3-2 threshold
siting surface

100:1 for 20,000 feet

100:1 for 20,000 feet
or 50:1 for 10,000 feet
if runway <3,200 feet

100:1 for 20,000 feet
or 50:1 for 10,000 feet
if runway <3,200 feet

100:1 for 20,000 feet
or 50:1 for 10,000 feet
if runway <3,200 feet

10,000 feet at 50:1
and 40,000 feet at
40:1
200 feet offset, inner
width 800 feet, outer
width 3,400 feet,
10,000 feet long at
34:1

10,000 feet at 34:1

10,000 feet at 34:1

5,000 feet at 20:1

200 feet offset, inner
width 400 feet, outer
width 3,400 feet,
10,000 feet long at
20:1

200 feet offset, inner
width 400 feet, outer
width 3,400 feet,
10,000 feet long at
20:1

FAA AC 150/5300-13,
Table 3-2 instrument
approaches with
vertical guidance

Inner width runway
width +200 feet, outer
width 1,520 feet,
10,000 feet long at
30:1
Inner width 1,000 feet,
outer width 6,466 feet,
10,000 feet long at
40:1
40:1 missed approach
course
Straight-in approach

Inner width runway
width +200 feet, outer
width 1,520 feet,
10,000 feet long at
30:1
Inner width 1,000 feet,
outer width 6,466 feet,
10,000 feet long at
40:1
40:1 missed approach
course
Straight-in approach

N/A*

0 feet offset, inner
width 400 feet, outer
width 1,000 feet for
1,500 feet then 1,000
feet wide for 8,500 feet
at 20:1
N/A

FAA AC 150/5300-13,
Table 3-2 departure
surface
TERPS departure
surface
TERPS approach
surfaces

Inner width 1,000 feet,
outer width 6,466 feet,
10,000 feet long at
40:1
40:1 missed approach
course
Straight-in approach*

N/A

N/A
N/A

*As of Oct. 1, 2017, all straight-in nonprecision approaches are evaluated for the visual glide slope
Source: 14 CFR Part 77, FAA AC 150/5300-13A as updated by FAA Engineering Brief 99 and FAA Order 8260.3D

surface is generally lower for the first 600 feet but extends above the VGS surfaces thereafter,
while the VGS remains lower and more critical. Both surfaces need to be considered to avoid an
operational effect on the airport, such as higher approach minimums, a threshold displacement,
or the loss of the IAP until the obstruction is removed.

Nonvertically Guided Approaches
Nonvertically guided approaches, which use a step-down procedure, also need special consideration. The approach surface criteria, as defined in Part 77.19, are based on a continuous,
progressively sloped surface. However, the TERPS criteria for instrument approaches without
vertical guidance, such as a localizer, LNAV, nondirectional beacon, or very high frequency
omnidirectional ranges approach are based on a step-down method. That is, when a pilot reaches
a certain waypoint, he or she may immediately descend to a lower altitude and level off and do so
again when arriving at the next waypoint, continuing to step down until reaching the approach
DH or minimum descent altitude. As shown in Figure 3.11, once inside the final approach fix
(SNOWL in Figure 3.11), there is a 250-foot required obstacle clearance beneath the minimum
descent altitude for each step down.
When allowing for the required obstacle clearance below the aircraft after it levels off and is
approaching the next waypoint, the airspace that is required to be clear of obstacles to allow or
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Table 3.4.   Approach airspace protection criteria for non-air-carrier airport
(existing or planned approach)—aircraft with MTOW of 12,500 lb or less.
Airspace Protection
Criteria

FAR Part 77.13
notification, height
standards, and
surfaces
FAR Part 77.25
obstruction height
standards
FAA AC 150/5300-13,
Table 3-2 threshold
siting surface

FAA AC 150/5300-13,
Table 3-2 instrument
approaches with
vertical guidance
FAA AC 150/5300-13,
Table 3-2 departure
surface
TERPS departure
surface
TERPS approach
surfaces

GA Precision
Approach or
Visibility
<3/4 Mile
(All Aircraft)
100:1 for 20,000 feet

GA Vertically Guided
Approach (Small
Aircraft Only)
Visibility 3/4 Mile
100:1 for 20,000 feet
or 50:1 for 10,000 feet
if runway <3,200 feet

GA Existing or
Planned
Nonvertically Guided
Approach Visibility
3/4 Mile
100:1 for 20,000 feet
or 50:1 for 10,000 feet
if runway <3,200 feet

GA Visual Flight
Rules Only

100:1 for 20,000 feet
or 50:1 for 10,000 feet
if runway <3,200 feet

10,000 feet at 50:1
and 40,000 feet at
40:1
200 feet offset, inner
width 800 feet, outer
width 3,400 feet,
10,000 feet long at
34:1

5,000 feet at 20:1

5,000 feet at 20:1

5,000 feet at 20:1

200 feet offset, inner
width 400 feet, outer
width 3,400 feet,
10,000 feet long at
20:1

200 feet offset, inner
width 400 feet, outer
width 3,400 feet,
10,000 feet long at
20:1

Inner width runway
width +200 feet, outer
width 1,520 feet,
10,000 feet long at
30:1
Inner width 1,000 feet,
outer width 6,466 feet,
10,000 feet long at
40:1
40:1 missed approach
course
Straight-in approach

Inner width runway
width +200 feet, outer
width 1,520 feet,
10,000 feet long at
30:1
Inner width 1,000 feet,
outer width 6,466 feet,
10,000 feet long at
40:1
40:1 missed approach
course
Straight-in approach

N/A*

0 feet offset, inner
width 250 feet, outer
width 700 feet for
2,250 feet then 7,000
feet wide for 2,750
feet at 20:1
N/A

Inner width 1,000 feet,
outer width 6,466 feet,
10,000 feet long at
40:1
40:1 missed approach
course
Straight-in approach*

N/A

N/A
N/A

*As of Oct. 1, 2017, all straight-in nonprecision approaches are evaluated for the visual glide slope.
Source: 14 CFR Part 77, FAA AC 150/5300-13A as updated by FAA Engineering Brief 99 and FAA Order 8260.3D

Table 3.5.   Checklist of airspace protection criteria for air carrier airport
(existing or planned approach).
Airspace Protection Criteria
FAR Part 77.13 notification, height
standards, and surfaces
FAR Part 77.25 obstruction height
standards
FAA AC 150/5300-13, Table 3-2
threshold siting surface
FAA AC 150/5300-13, Table 3-2
instrument approaches with vertical
guidance

FAA AC 150/5300-13, Table 3-2
departure surface
TERPS standard departure surface
OEI OIS

Precision Approach or Visibility
<3/4 Mile
(All Aircraft)
100:1 for 20,000 feet
10,000 feet at 50:1 and 40,000 feet at
40:1
200 feet offset, inner width 800 feet,
outer width 3,400 feet, 10,000 feet
long at 34:1
Inner width runway width +200 feet,
outer width 1,520 feet, 10,000 feet
long at 30:1

Vertically Guided Approach
(All Aircraft) Visibility 3/4 Mile
100:1 for 20,000 feet
10,000 feet at 34:1
200 feet offset, inner width 400 feet,
outer width 3,400 feet, 10,000 feet long
at 20:1
Inner width runway width +200 feet,
outer width 1,520 feet, 10,000 feet long
at 30:1

Departure Criteria
Inner width 1,000 feet, outer width 6,466 feet, 10,000 feet long at 40:1
Inner width 1,000 feet at DER, 15-degree increase in width each side
for 2 nautical miles at 40:1, then all directions from that height
Inner width 600 feet, outer width 6,000 feet at 62.5:1

Source: 14 CFR Part 77, FAA AC 150/5300-13A updated by FAA Engineering Brief 99 and FAA Order 8260.3D
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Table 3.6.   Summary of critical airspace surfaces, effect of impacts,
and monitoring responsibility.
Surfaces
FAR Part 77
Primary
Approach
Transitional
Horizontal
Conical
FAA AC 150/5300-13A
Threshold siting surface
Instrument approaches with
vertical guidance surface
FAA Order 8260.3D TERPS
Initial approach segment

Effect of Impact

Monitoring Responsibility

Needs further evaluation
Needs further evaluation
Needs further evaluation
Needs further evaluation
Needs further evaluation

Airport and tall structure proponent
Airport and tall structure proponent
Airport and tall structure proponent
Airport and tall structure proponent
Airport and tall structure proponent

Threshold displacement or runway end
relocation
Increased minimums or approach
discontinuation

Airport

Increased minimums or approach
discontinuation
Final approach segment
Increased minimums or approach
discontinuation
Missed approach segment
Increased minimums or approach
discontinuation
Visual area OIS
Night instrument approaches not
authorized
Vertical guidance surface
Increased minimums or approach
discontinuation
Departure OCS
Increased required climb-out
performance or instrument departures
not authorized
FAA AC 120-91 and ICAO Annex 6
OEI OIS
Reduced passenger or revenue cargo
capacity, fleet down-gauging, limitation
on air carrier service range and air
carrier service discontinuation

Airport
FAA
FAA
FAA
Airport/FAA
FAA
FAA

Air carriers

MDA = minimum descent altitude. Source: Planning Technology Inc., 2018

Figure 3.11.   Final segment step-down fix.
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authorize that procedure is often well below the Part 77.19 surfaces. For reference, if this were
classified as a utility runway, the LNAV surfaces would be the same; however, the 5,000-foot
radius of the FAR Part 77 horizontal surface (at 1,530 feet), plus the 4,000-foot conical (rising to
1,730 feet), would end prior to the step-down fix (ORIYE in Figure 3.11).
Any penetration of the OCS for the nonvertically guided approach will result in higher minimums for that segment and may render the approach unacceptable for straight-in procedures if
the pilot is not in a position to land when passing the obstacle.

Departure Surfaces at Airports with Nonprecision Approaches
An instrument departure procedure permits aircraft to depart an airport when IFR weather
conditions prevail. To protect the safety of flight, the FAA analyzes runway departures and
mitigates impacts on the instrument departure surface by implementing measures such as nonstandard climb gradients for departing aircraft. The surface is assumed to be applicable to all
runways with an IAP until otherwise precluded.
The Part 77 approach surface for all utility runways with a nonprecision instrument approach
has a slope of 20:1, whereas the approach surface for all other-than-utility runways with a nonprecision approach has a slope of 34:1. The standard instrument departure surface has a slope
of 40:1 and is based on a departing aircraft climbing at a rate of 200 feet per nautical mile. The
surface is not only more vertically restrictive; it has a larger horizontal footprint, as shown in
Figure 3.12.
The instrument departure surface starts at the runway end and extends for 10,200 feet. Initially, the approach surface will be lower and more restrictive than the departure surface because
the approach surface starts 200 feet from the runway end. However, because the instrument
departure surface is larger, once the approach surface extends above it, the instrument departure
surface remains more restrictive. Thus, both surfaces must be considered in obstruction management. If impacts on the instrument departure surface cannot be removed, some mitigation
measures may be available to the airport through the FAA. Depending on the obstacle’s location, height, or both, the FAA will typically increase the required climb gradient for that runway
departure end; develop a departure procedure; or label it a low, close-in obstacle and list it in the
takeoff minimums for pilot reference (or a combination of these measures). While these measures may offset the existing departure impacts, the overall goal of the airport sponsor should be
to protect the surface from any additional impacts.

Part 77 Precision Instrument Runway (PIR)
Approach Surface and OEI OIS
Most air carrier airports have at least one precision instrument approach, such as an ILS with
its associated FAR Part 77 50:1 approach surface, as a necessity to support air carrier operations.
However, this most restrictive and lowest of all FAR Part 77 imaginary surfaces does not capture
the potential impacts on another OIS critical for air carrier operations—the OEI OIS. It is critical for airport sponsors to understand these criteria, because the OEI surfaces are often more
restrictive than the Part 77 and TERPS surfaces and are related to the amount of payload that
can be transported on each air carrier flight.
For airport planning purposes, the FAA uses a 62.5:1 OEI OIS, although the airlines or Part
135 operators are permitted to utilize an OIS that more closely reflects their actual operation at
the specific facility. Therefore, FAR Part 77 analysis of the airport’s imaginary surfaces will likely
fail to capture any potential impacts on the 62.5:1 OEI OIS. The dimensional criteria of the OEI
OIS are intended to help airports plan for air carrier operations or evaluate the potential impact
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Source: Hanson Professional Services Inc., 2018

Figure 3.12.   Departure surface and nonprecision approaches.
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on air carrier operators because the OEI OIS is wider and larger than the obstacle evaluation
areas used by air carriers.
Air carriers are required to mitigate impacts on the OEI OIS by ensuring that during departures from a particular air carrier runway, an aircraft can clear all obstacles in its path by at least
35 feet vertically or 300 feet horizontally in the event of an engine loss. To resolve impacts on
an OEI OIS, an air carrier may need to reduce the available runway length for its operation. To
operate on the reduced runway length, the air carrier may need to reduce its load by decreasing
fuel, passengers, or both. This reduction may happen more frequently in warm weather conditions, when the lower air density reduces aircraft climb performance. Reducing the amount of
revenue cargo, fuel, or passengers on flights, even if only at certain times of the year, will make
those routes less profitable. Such reductions may eliminate certain existing or future destinations (due to fuel load limitations) or may increase the cost to fly to those destinations, with the
potential for complete loss of service to a particular destination. Additional effects may include
the following:
• Reduction in range due to fuel load limitations
• Reduction in enplanements or cargo tonnage due to lower passenger or cargo capacity
• Down-gauging of the fleet operating to and from the airport to fit within the available runway

length
The 62.5:1 OEI OIS is a starting point for OEI impact analysis because each air carrier operating to and from the airport will have specific OEI OIS surfaces for internal operating and
emergency procedure development purposes. The airport should collaborate with air carriers
operating at the airport and determine which obstacles are used as critical or controlling for the
purposes of their individual OEI procedure planning. The discussion should determine what
the air carrier would operationally gain (in takeoff weight capacity) by clearing the obstacles to a
specific slope and how that need corresponds with the airport runway length and weight-bearing
capacity, the passenger or cargo market, and other factors. Such discussions would permit the
airport to establish the extent to which the FAR Part 77 PIR 50:1 approach surface is less or more
vertically and horizontally restrictive than the air carrier operational OEI surfaces.
While the FAA has guidance for OEI planning, the FAA still considers air carrier OEI OIS
impacts an economic issue rather than a safety or capacity issue. However, in certain instances,
the agency has considered these surfaces on some obstruction evaluations due to the airport
making a strong case for the surface protection and justifying it with the anticipated degradation
of runway capacity.

3.8 Summary
The multiple sets of regulations and criteria that affect the design and structure of airport and en route airspace are complex. The role of various stakeholders in monitoring and
managing obstructions affecting various criteria, as well as the effect that impacts on criteria
have on airport operations, often are confusing. Table 3.6 presents all the surfaces discussed
in Chapter 3, the effect of impacts on those surfaces and who is responsible for monitoring the
surfaces and managing impacts to them.
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CHAPTER 4

Obstruction Data Collection
and Resources
Key Insights
The collection and verification of obstruction data are critical elements of flight safety because they
underlie the development of instrument flight procedures and updates to navigational data.
Obstruction data collection methods and resources vary broadly based on the type and amount of
data that need to be collected. These data range from visual observation to a comprehensive gathering
of airport obstruction and planimetric data conducted in accordance with FAA AC 150/5300-18B:
General Guidance and Specifications for Submission of Aeronautical Surveys to NGS: Field Data
Collection and Geographic Information System (GIS) Standards.
The FAA maintains a number of obstruction data resources and tools for basic airport obstruction
evaluation tasks.

Key Definitions
AIRNAV: A software application used by the FAA to manage data in the Aviation System
Standards information system.
Clinometer or inclinometer: An instrument for measuring angles of slope (or tilt), elevation,
or depression of an object with respect to gravity.
Instrument approach procedure (IAP): A series of predetermined maneuvers for the orderly
transition of an aircraft under instrument flight conditions from the beginning of the initial
approach to a landing, or a point from which a landing may be visually made.
Instrument flight procedure (IFP): A published procedure used by aircraft to operate safely
to and from airports under instrument flight rules. Instrument flight procedures include departure, arrival, and approach.
Instrument flight rules (IFR): A set of regulations and procedures permitting qualified and
current instrument flight rules pilots to penetrate clouds and low-visibility conditions. Aircraft
must be equipped with radio and navigation instruments and operate under air traffic control
flight plans and clearances. Flights are monitored, and traffic is separated by air traffic control.
National Airspace System (NAS): The airspace, navigation facilities, and airports of the
United States along with their associated information, services, rules, regulations, policies, procedures, personnel, and equipment.
Next Generation Air Transportation System (NextGen): A federal program to transform the
national airspace system from a ground-based system to a satellite-based system.
46
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Obstruction Evaluation/Airport Airspace Analysis (OE/AAA): FAA’s electronic resource for
submission and tracking of notices required under FAR Part 77.17 by the public and the FAA
internal review coordination of the notices.
Visual flight rules (VFRs): A defined set of FAA regulations covering the operation of aircraft,
primarily by visual reference to the horizon (for aircraft control) and see-and-avoid procedures
(for traffic separation). Visual flight rule weather minimums for controlled airspace require at
least a 1,000-foot ceiling and 3 miles of visibility, except for “special visual flight rule” clearances
to operate “clear of clouds.”

4.1 Sources and Uses of Airport Obstruction Data
Accurate data are vital to the NAS in the transition to NextGen for air traffic control. The
FAA depends on accurate data for the development and maintenance of IAPs. For individual airports, accurate data are most relevant in the development of IAPs. With the transition
to NextGen, a highly data-driven system, the need for new and accurate obstruction data is
further increased. Ultimately, the FAA desires every airport in the NAS to have interconnected
and standardized data. Additionally, the navigational equipment used by pilots to aid in IFR
and VFR navigation is dependent on up-to-date obstruction data. Aircraft GPS equipment has
advanced to a degree where even handheld VFR GPS equipment can include obstacle information. GPS equipment manufacturers, which develop and provide the database updates, may
use multiple sources for their database updates, but these sources obtain information from the
FAA. In turn, the FAA relies on data submission from multiple sources to populate the database utilized for procedure development and obstruction data maintenance, such as Airports
GIS, FAA flight checks (FAA Form 8240-16), and updates to FAA Form 5010: Airport Master
Record. Airports play a valuable role in providing these data to the agency and promoting
the safety and efficiency of the NAS.

Airport Survey
To ensure survey data accuracy, a trio of FAA ACs detail standards for collecting and submitting data about airports. Standardizing these processes and the resultant data increases accuracy
and efficiency for airports across the nation. The three ACs are the following:
• FAA AC 150/5300-16A: General Guidance and Specifications for Aeronautical Surveys:

Establishment of Geodetic Control and Submission to the National Geodetic Survey
• FAA AC 150/5300-17C: Standards for Using Remote Sensing Technologies in Airport Surveys

(Consolidated to Include Change 1)
• FAA AC 150/5300-18B: General Guidance and Specifications for Submission of Aeronautical Surveys to NGS: Field Data Collection and Geographic Information System (GIS)
Standards
These documents—colloquially shortened to “16, 17, and 18”—were written for engineering
and surveying audiences and generally provide more detail than needed for an airport sponsor or
manager. Broad descriptions and highlights of each circular are provided below to assist during
the scoping and oversight of airport survey projects. It is important to keep in mind the airport’s
current and future needs and scope project tasks accordingly.
A successful aeronautical survey project and subsequent obstruction identification require
proper scoping and communication. There are a number of interested parties involved in airport surveys—the FAA, state agency, airport sponsor, the National Geodetic Survey (NGS), and
consultants—so clear and complete communication is critical. The key points described for each

Copyright National Academy of Sciences. All rights reserved.

ACRP Research Report 195: Best Practices for Airport Obstruction Management Guidebook

48   Best Practices for Airport Obstruction Management Guidebook

of these ACs should be considered during project development and serve as a reminder to key
parties of the required tasks and deliverables.
FAA AC 150/5300-16A: General Guidance and Specifications
for Aeronautical Surveys: Establishment of Geodetic Control
and Submission to the National Geodetic Survey
FAA AC 150/5300-16A reviews requirements for geodetic control for aeronautical surveys.
Geodetic control points are identifiable physical objects (called marks or monuments) that
can be used to tie local survey data into the national system. Once geodetic control has been
established, local survey data can be connected to the National Spatial Reference System to
ensure accuracy between the local airport survey data and the NAS. The NGS is a clearinghouse
of survey marks across the nation. There are two types of geodetic control points: permanent
and temporary.
Primary airport control stations (PACSs) and secondary airport control stations (SACSs)
are used for airports that require permanent geodetic control. FAA AC 150/5300-16A details
the requirements for creating and using permanent geodetic control, such as creating a concrete survey mark, a file format for the collected data, and instructions for GPS antennas. The
FAA prefers that all National Plan of Integrated Airport Systems airports have at least a PACS
installed, and many airports already have monuments suitable for PACSs and SACSs. Temporary control, a less costly alternative to PACSs and SACSs, uses temporary marks. Figure 4.1
shows a typical monument for a PACS or a SACS.
A project survey plan must be submitted to the NGS for approval prior to setting marks. This
plan is a substantial, mandatory work item that outlines the type of control to be utilized and
the final deliverables to be sent to the NGS. Choosing which type of geodetic control used is an
important step in every aeronautical survey project.
Airport sponsors should be aware that thorough documentation and reporting are required
for aeronautical survey projects. Surveying consultants should be expected to produce a quality control plan, a project survey plan, and a final project report. Regular project status reports
may also be desirable. Interviews with pertinent airport personnel are required to complete the
work, according to FAA requirements. Airport management should always be interviewed, at
a minimum to gain permission for airside surveying. Airport engineers, air traffic control, and
other personnel must be interviewed on a per-project basis. Properly planning project work and
communication between airport management and field crews is critical to successful project

Figure 4.1.   Typical monument for a PACS or a SACS.
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implementation. The AC includes an example airport manager interview that provides a checklist of pertinent items.
FAA AC 150/5300-17C: Standards for Using Remote Sensing Technologies
in Airport Surveys (Consolidated to Include Change 1)
FAA AC 150/5300-17C is a fairly technical document, getting into the nuts and bolts of
remote sensing technologies and their use. In broad terms, remote sensing is obtaining data
from a distance. An aircraft taking a picture of the ground beneath it is an example of remote
sensing. There are two remote sensing technologies approved for airport survey data collection: aerial imagery and light detection and ranging (LiDAR). Neither method is perfect;
each has its limitations. Satellite imagery is an emerging technology and not yet permitted for
airport surveys.
Aerial imagery is the most common remote sensing technology for FAA airport projects. An
aircraft outfitted with a camera follows a series of flight lines over the project’s boundary and
takes photographs. LiDAR uses laser pulses to collect data and is deployed using aircraft, ground
vehicles, or stationary stands.
It is best to acquire imagery within 6 months of its intended use. Leaf-on conditions (when
trees and shrubs have full foliage) are required for an airport airspace analysis. If a project does
not contain an airport airspace analysis element (such as an engineering design project), leaf-off
conditions may be acceptable. If ground elevation contours need to be captured in a wooded
area, two surveys (one during leaf-on and one during leaf-off conditions) may be needed.
A remote sensing plan must be submitted to the FAA for all remote sensing projects. This plan
outlines the entire proposed data acquisition. Key items include the following:
•
•
•
•
•
•
•

General project information (airport name, contact information, etc.)
Project boundary (physical areas and/or obstruction identification surfaces to be covered)
Project parameters (such as flight lines and flying height)
Equipment
Control points
Project schedule
Quality assurance and quality control
All remote sensing projects must submit:

•
•
•
•

Remote sensing and survey and quality control plan
Control points information
Notification of unusual circumstances
Final project report

Additional items are also required, depending on whether aerial imagery or LiDAR is used.
Imagery must be submitted for evaluation, and, when it is accepted, the FAA will provide an
imagery usability report.
FAA AC 150/5300-18B: General Guidance and Specifications for
Submission of Aeronautical Surveys to NGS: Field Data Collection
and Geographic Information System (GIS) Standards
FAA AC 150/5300-18B outlines the standards for data collection, classification, and reporting
at airports. The combined use of aerial and field data acquisition is discussed. The best method
of collection must be determined for each project based on accuracy requirements. Although
the technology is rapidly changing, remote sensing is unable to obtain data at the level required
for some airport features.
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The FAA requires independent verification and validation of airport safety data by the NGS or
a designated representative. Field surveys are able to capture data more accurately than remote
sensing; therefore, some airport features—specifically, runway data and NAVAIDs—require
field survey accuracies.
Sponsors will often initiate an airspace analysis survey to identify and analyze objects on and
around their airport. These data are crucial for engineering, planning, and flight procedure
development. Surveying for an airport airspace analysis has specific requirements. As listed in
the AC, points along runways, runway vertical profiles, positions and elevations of NAVAIDs,
positions and elevations of obstructions, analysis of obstructing areas and positions, and elevations of certain nonobstructing obstacles are all required.
FAA AC 150/5300-18B, Table 2-1: Survey Requirements Matrix (see Table 4.1) lists the
requirements for different types of projects, such as instrument procedure development and
pavement design. Refer to this table often during project scoping to ensure that the required
tasks are completed. Imagery is not required for every project. Typically, image acquisition
will be in conjunction with safety-critical data projects involving new or modified instrument
procedures, obstruction surveys, ALP updates, etc.
Data are considered “safety critical” when they are necessary for safe approach, landing, takeoff, and departure flight operations. Safety-critical data have more stringent review and submission requirements. If an upcoming project is going to touch any of the following safety-critical
items, then a submittal of the revised data to Airports GIS must be included as well:
•
•
•
•
•
•
•
•
•

NAVAIDs
Obstacles
Runway end
Touchdown liftoff area
Airport control points (specifically airport elevation, touchdown zone elevation, displaced
threshold, stopway end)
Runway
Stopway
Taxiway
Visual aids

The topics reviewed in these ACs, especially technologies such as LiDAR and satellite
imagery and the FAA’s Airports GIS system, are constantly evolving. It is critical to stay current
on revisions for these documents and abide by their specifications. An airport survey conducted
to the standards in FAA AC 150/5300-16, 17, and 18 provides data for an airport with verifiable
accuracy to be submitted to the FAA. Most often, these data are gathered as part of a planning
or construction project, as listed in FAA AC 150/5300-18B. The extent of the data collection is
based on the project’s requirements. The results of an airport survey are provided to the FAA
through an upload of the data to Airports GIS.
There may also be times when an airport sponsor needs only limited survey data, such as
when verifying potential obstructions. The data gathering standards prescribed in these ACs
must still be followed to obtain the necessary accuracy, but the scope of the work is more
limited and all the preapproval steps, such as the survey scope of work, may be limited. Limited survey data can still be uploaded to Airports GIS, but may need to be added as “as-built”
information.
If an airport is uploading survey data that identify a new obstruction, the airport should
address the obstruction or develop an action plan prior to uploading the information. This
allows the airport to demonstrate the issue and the resolution simultaneously.
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Only when runway construction is involved.
All 14 CFR Part 139 airports require 10 foot stations. At all other airports the distance between stations is between 10 and 50 feet to meet local requirements.
3
Only required for the identified Category II and III special topographic survey.
4
For Cat II and III radar altimeter area or if specifically requested.
Source: FAA AC 150/5300-18B, Table 2-1.
2
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FAA DOF and Daily Digital Obstacle File (DDOF)
The FAA’s DOF and the DDOF contain all known obstacles (objects penetrating FAR
Part 77 surfaces) of interest to aviation users in the United States. The files also include
limited coverage of the Pacific, the Caribbean, Canada, Mexico, and the Bahamas. The
obstacles are assigned unique numerical identifiers and accuracy codes. They are listed in
ascending latitude within each state or county. The DOF is updated every 56 days and serves
as the basis for other navigation product updates, whereas the DDOF is updated daily and
includes DOF data as well as any data that have been uploaded through Airports GIS the
previous day.
The obstacles may be verified or unverified. An obstacle’s verified status is indicated by an
“O” in the verification status field. To be verified, the data have been reviewed by the FAA’s
Aeronautical Information Services or Obstacle Data Team or have been taken from airport
survey data. Verified objects also have an assigned accuracy code. An unverified obstacle is
indicated by a “U.” Users must be cautious when using unverified data. For verified obstacles,
the DOF includes an associated level of survey accuracy, which denotes how precise the obstacle
location is and what degree of error the FAA applies during its analysis and procedure development in the obstacle’s vicinity.
The FAA publishes a daily change file to indicate changes to the DOF. This process allows
information uploaded via Airports GIS to be added to the DDOF. Additional information on
the DDOF and its formatting is available in the DDOF README file.

Obstruction Data Sourced from OE/AAA
Data related to existing or potential airspace obstructions can also be sourced from the
OE/AAA database itself. The OE/AAA system allows the user to search for a broad range of
obstruction cases in various stages of the OE/AAA process:
•
•
•
•
•

Proposed cases
Interim cases
Circularized cases
Determined cases
Supplemental notices (indicating that the structure was constructed)

For airports establishing an airport obstruction management program or for airport managers looking to familiarize themselves with the effect that surrounding airport environs have
on their facility’s airspace, OE/AAA data provide a useful resource. In fact, creating a profile
in the OE/AAA system and establishing a subscription for the system to notify a user of any
proposed construction within a specific radius of a public-use facility is an effective way of staying informed about any potential proposals that may not have been discovered by the airport
through the regular communication channels.
As mentioned in the discussion of the OE/AAA process in Chapter 2, after the FAA issues
its final determination and the structure is constructed, the proponent is requested to submit supplemental notice Form 7460-2. That information serves as one of the key sources of
obstruction data for the FAA.

Data Contained in the Airport Master Record (FAA Form 5010)
The FAA Office of Airport Safety and Standards is responsible for the collection and
maintenance of data on existing public-use landing areas. The office manages the implementation of a program that sources the data from updates to FAA Form 5010: Airport
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Master Record. The obstruction data collected for Form 5010 updates include information
on impacts to airport FAR Part 77 surfaces. The data collection for Form 5010 inspections
is conducted by
•
•
•
•

The FAA during an airport certification inspection (for Part 139 airports)
State transportation or aeronautics agencies as a part of periodic airport inspections
Private contractors performing airport data collection on behalf of the FAA
Airport staff as a part of a periodic update or due to substantial changes to the facility

The process of data collection for Form 5010 updates has two inherent benefits for airport
obstruction management. The information collected through any of the methods is reflected
on the updated Airport Master Record and includes close-in obstacle data for most critical or
controlling obstacles affecting FAR Part 77 surfaces. Additionally, the process of data collection by state or private contractors is beneficial for airports that have few or no resources to
conduct the basic obstruction analysis.
The collection method for Form 5010 data will vary with the inspecting entity. Because
the form update does not require survey-grade accuracy to identify controlling obstacles, the
degree of data accuracy will vary based on the quality of the tools utilized during the inspection. In most cases, the tools used include basic handheld devices that measure angles and
distances to objects. Therefore, the best use of the collected 5010 data is as an indicator of
where further study with more accurate survey tools may be needed or to establish a controlling obstacle for a runway after an airport’s changes. For airports lacking survey capabilities
and technical resources, participating in the annual Form 5010 data collection or inspection
effort is beneficial for understanding FAR Part 77 surfaces and monitoring changes to airport
airspace impacts.

Air Carriers
While the data gathered by air carriers and charter operators are limited to pilot reports of
close-in obstacles, airports and their sponsors should be well informed about the sources of
data available to air carriers, as well as the use of the data by FAR Parts 121 and 135 operators
serving their airport. Being well informed about sources and use of data can help airports make
informed decisions regarding obstruction management and the potential impacts of airport
actions on the ability of the operators to serve the community.
Generally, data are used by the operators to
• Conduct performance analysis and determine maximum useful loads for each aircraft in the

fleet at an airport
• Evaluate the safety of flight and obstacle avoidance for regular and irregular operations
• Evaluate the operator’s ability to maintain compliance with internal SOPs

Impacts on any of the listed factors may result in negative operational and fiscal repercussions
for air carriers and surrounding community. In the course of performing any of the obstruction
evaluations for operational performance, air carriers rely on a variety of sources and tools to
perform their analyses. These include the following:
•
•
•
•

OE/AAA proposed and completed obstruction evaluation cases
FAA Aviation System Standards integrated services
Specialized IFP design and evaluation software
Specialized aircraft performance evaluation and planning software provided by aircraft
manufacturers
• DOF and DDOF obstacle data
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For air carriers, comprehensive and up-to-date obstruction data are critical not only
for the purposes of establishing the required margins of flight safety but also for operational and performance planning. As such, discrepancies in obstruction data or outdated
data points (e.g., in data contained in the DOF) will have a detrimental effect on air carrier
operational efficiency. The data utilized by performance and procedure design software
applies data verification and validation protocols to eliminate obstruction data discrepancies or errors. Thereafter, if the end user identifies an error or an omission in the data
based on firsthand knowledge, corrections to the operator-specific data can be made in the
applications.
In addition to using the data for aircraft performance analysis, airlines and charter operators
use the analysis of existing or proposed obstructions to conduct a fiscal impact evaluation of the
obstacle on their operations. All the potentially affected stakeholders (airport and nonairport)
should consider these findings when making local decisions on tall structures. The way that
airport users utilize the data and how the data may affect airport operations are some of the key
factors that make airports communicating obstruction data changes to those users one of the
obstruction management program priorities.

State and Local Government
State and local governments may serve as additional sources for obstruction data sourcing
or verification. As mentioned in the section on FAA Form 5010 data collection, FAR Part 139
airports undergo regular inspections by the FAA, but non-Part 139 certificated airports may
have obstruction data collected and maintained as a part of regular state airport inspections. The
data collected by state agencies may include estimated or survey-grade locations of controlling
obstacles or groups thereof that affect various safety-critical surfaces.
Lastly, the local government airport sponsor or the surrounding local jurisdictions may
gather data to support the community’s GIS. The data may include surveyed information on
buildings, towers, roadways, and utility infrastructure. Those informational resources may
help an airport develop the initial baseline assessment of airspace impacts during obstruction management program development. Moreover, if the airport establishes and maintains
airspace surface data in GIS-compatible formats, such data can be shared with the appropriate local government entities for a seamless sharing of information related to critical airport
airspace needs.

Obstruction Data Sourcing/Verification by a State Government
The Florida Department of Transportation’s Aviation and Spaceports Office
conducts annual airport licensing inspections of all public-use airports. As part
of those inspections, the state aviation staff collects data on all the penetrations
of FAR Part 77 primary surfaces and on controlling obstacles affecting approach
and transitional surfaces. Although the data collected provide only estimates
of impact locations and heights (not survey-grade data), these data are valuable
in assisting airports in prioritizing airspace safety needs, establishing project
priorities for obstruction management, and for updating of Form 5010 data
maintained by the FAA.
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4.2 Collection of Basic Obstruction Data
by Airport Staff
Basic survey tools such as a clinometer, an instrument used to measure the angle or elevation of slopes, and a hypsometer, an instrument for measuring object height or elevation, may
enable airport staff to perform basic obstruction data collection. Using the data obtained with
a clinometer and a hypsometer, airport staff can determine the height of the object above the
runway end’s elevation and confirm whether the object affects the imaginary surface in question.
If the airport intends to collect obstruction data with internal resources, airport staff must have
a basic understanding of what FAR Part 77 surfaces apply to each of the applicable runways and
their dimensions, as well as their locations and slopes.
For example, airport staff can use a basic forestry clinometer tool to verify that the applicable
surfaces for each runway are clear. If the surfaces are not clear, the same tool can be used to
determine the height of the object above the runway end’s elevation and to establish what slope
will clear the controlling obstacle.
Additionally, a handheld distance measuring tool, such as a laser rangefinder, can be used to
determine the approximate distance to the object from the runway end or from the start of the
runway’s FAR Part 77 imaginary surface.
Handheld tools can be used to complete the following:
• An approximation of whether a new “pop-up” obstruction exceeds FAR Part 77 notification

or obstruction evaluation surfaces
• A determination of a controlling obstacle in a group of objects of the same type (such as trees)
• A determination of obstacle removal priorities for an obstruction mitigation project
• An inspection of post-obstruction removal conditions to determine the new controlling

obstacle
Using basic survey tools allows even those airports with limited staff and resources to conduct a rudimentary obstruction analysis of the airport’s imaginary surfaces. However, the use
of handheld tools has inherent accuracy limitations and, therefore, should not be solely relied
on to collect individual data points for a comprehensive airport obstruction management program. Familiarity with the tools is highly beneficial for obstruction spot checks, estimation, and
other operationally critical obstruction management tasks; however, if potential obstructions
are identified, the situation should be further assessed with more accurate surveying tools.
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CHAPTER 5

Obstruction Evaluation
Methods and Tools
Key Insights
For smaller airports with few instrument approach procedures, basic obstruction assessment can
be conducted by the application of FAR Part 77 criteria and the use of handheld equipment and
basic calculations.
The FAA and state aeronautics agencies may offer useful obstruction evaluation resources for
airports with no access to advanced evaluation tools.
For airports facing complex airspace obstruction management environments, there are a number
of cutting-edge, semi-custom industry solutions providing obstruction evaluation, analysis, and data
verification.

Key Definitions
Computer-aided design software: Computer applications utilized for the creation, modification, and analysis of two- or three-dimensional models.
Geographic information system (GIS) mapping software: Computer applications used for
the management, analysis, storage, and manipulation of spatial or geographic data resources.
Instrument approach procedure (IAP): A series of predetermined maneuvers for the orderly
transition of an aircraft under instrument flight conditions from the beginning of the initial
approach to a landing or a point from which a landing may be visually made.
Obstacle identification surface (OIS): The sloped surface used to identify the lower limit of
the airspace to be protected from obstacles.

5.1 Introduction
After airspace surface identification and data collection, the collected data must be evaluated in relation to the identified critical surfaces for an airport. Chapter 3 identified the various surfaces an airport may need to consider and how they apply. Chapter 4 discussed the
various sources and methods for collecting obstruction data. This chapter addresses the tools
and strategies for evaluating data to identify the potential impacts on the various surfaces and
their severity.
Obstruction evaluation methods range from the use of basic calculations to custom software solutions. The most appropriate method of analysis varies with the end goal of the
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evaluation—whether it is a spot check of a potential concern or a comprehensive obstruction
evaluation—and with the complexity of the airport and its surroundings. The FAA provides
some free tools that are useful within the limitations of their intended application. While offthe-shelf software solutions can be employed for more complex analysis, customized software
applications containing composites of all critical airspace surfaces for a specific airport provide the greatest degree of detail.
There are two key components to analyzing the collected data: (1) identifying the applicable
surfaces based on object location and (2) comparing the object height to the height of the surfaces at that particular location. There are a number of options available for the analysis, and they
are heavily dependent on the extent of the analysis, the complexity of the airport and airspace,
the technical expertise of the airport staff, and the tools and resources available to the airport.

5.2 Hand and Spreadsheet Analysis
Airport sponsors and staff at smaller airports should develop a basic understanding of the
FAR Part 77 notification and obstruction evaluation surfaces applicable to their airport. With
that knowledge, basic calculations and spot evaluations of obstructions can be carried out with
a calculator or spreadsheet and—at most—the use of publicly available aerial imagery for reference. Using basic calculations, the staff can establish the distance to an object from the runway
threshold, runway centerline, or nearest point of a nearest runway, as applicable. By calculating
the height of the FAR Part 77 imaginary surfaces at the location of the object, the staff can determine whether the object or group thereof may constitute a potential impact on air navigation
by penetrating a specific imaginary surface.
To simplify the analysis of individual surfaces for a small number of objects, an airport may
develop a basic spreadsheet containing fields for structure heights above the elevation of the
runway end, distance along the extended runway centerline, and perpendicular distance from
the runway centerline. Using formulas for imaginary surface width and height calculations at
a specific location, the staff can compare the height and width of the imaginary surface to the
height and location of an object to determine whether the object exceeds the horizontal and
vertical confines of that Part 77 surface.

5.3 FAA Tools Available to Airports
OE/AAA Notice Criteria Tool
As identified in Chapter 2, the OE/AAA database contains a helpful tool for determining
whether there is a need to file Form 7460-1 for an object. The Notice Criteria Tool uses basic
information such as latitude, longitude, site elevation, and object height to determine whether
a notice should be filed with the FAA. The tool serves as a free and up-to-date resource and can
help an airport or a nonairport stakeholder determine whether filing a FAA Form 7460-1 will be
required for a proposed object.

SAV Tool
The FAA provides the free SAV tool to airport sponsors as a part of its Airports GIS website.
The tool uses data for the airport and compares them to the visual area OIS. The SAV tool
uses Obstacle Authoritative Source data, which are a combination of existing survey, DOF, and
OE/AAA data and are updated on a 56-day cycle. An airport sponsor can grant consultants
access to use the tool for their airport.
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While the SAV tool assesses the risk associated with each penetration, it is most useful for
the analysis of 20:1 visual area surfaces for most straight-in approaches and 30:1 surfaces. The
tool does not evaluate offset approach conditions, excessive DA conditions, or approaches with
VDPs outside 10,000 feet. Therefore, it is most useful at less complex airports.
It is important to note that the SAV tool only identifies objects known to the FAA. There may
be objects unknown to the FAA that penetrate a surface. Thus, it is still the airport sponsor’s
responsibility to verify all objects surrounding the airport.
Within the SAV tool, there are seven tabs:
1. Airport: Used to define the runways and surfaces at the airport for analysis.
2. Visualization: Provides navigation of the map of the airport for viewing objects and surface
penetrations for different angles. This tab can also be used to update or add new objects and
use tools to manipulate map features.
3. Verification: A list of object identifiers and data regarding the objects that penetrate the
surfaces defined for the airport. All objects in the SAV tool are initially assumed to be valid.
An airport is responsible for determining whether an object is valid and can indicate that an
object is invalid, but is required to write a comment to support the change. When the status
of an object is changed, the appropriate FAA personnel are notified.
4. Penetration report: Reviews all objects that penetrate a surface, with the amount of penetration and risk level. The objects are listed from highest to lowest risk in the 20:1 surface, followed by 30:1 penetrations.
5. Compliance plan: Airport sponsors are required to develop a plan to address valid surface
penetrations. The FAA’s flight procedures team notifies an airport sponsor within 3 business
days of being informed of a penetration affecting an IAP. The airport sponsor must acknowledge receipt of the notification and then must use the SAV tool to verify the validity of each
penetration as soon as possible within 30 days. If no response is received from the airport
sponsor, the FAA restricts the IAP. Based on the risk level, the sponsor has varying periods
in which to address the penetration. For a high risk level, mitigation actions (remove, light,
lower) must be taken as soon as possible, and mitigation action is needed before the FAA
will remove any restrictions to the IAP. For a medium risk level, a compliance plan must be
developed to complete mitigation actions as soon as possible within 180 calendar days. For a
low risk level, a compliance plan must be developed to complete mitigation actions as soon
as possible within one year.
6. Mitigation summary: Contains two tabs. One tab is for object information. The other is for
mitigation information. The mitigation action tab allows authorized SAV users to update
information, confirm and accept any updates or plans made for any object in the system,
request FAA attention, or save updates to the FAA database. Once changes are made to the
FAA database, the date of the change is recorded.
7. Notes: Lists all notes entered to support the verification, penetration report, and compliance
plan, or mitigation summary tables. It includes the name of the user submitting the notes and
the object identifier, slope associated with the object, and date and time of the note.
The SAV tool, SAV tool user’s guide, and a quick reference guide can be accessed from
the Airports GIS homepage. Additional details on the SAV tool are available at Airports
GIS–Surface Analysis & Visualization. This website includes screen captures of each of the
tab pages.
There are unverified objects within the database used for the SAV tool due to merging FAA
databases in the Obstacle Authoritative Source. If an object is identified as an obstruction in
the tool, one of the responsibilities of the airport sponsor is to verify the object. Table 5.1 shows
the accuracy tolerance codes used in the tool. The lower the accuracy tolerance, the more accurate
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Table 5.1.   SAV accuracy tolerance.
Horizontal
Code
1
2
3
4
5
6
7
8
9

Tolerance
+20 feet
+50 feet
+100 feet
+250 feet
+500 feet
+1,000 feet
+1/2 nautical mile
+1 nautical mile
unknown

Vertical
Code
A
B
C
D
E
F
G
H
I

Tolerance
+3 feet
+10 feet
+20 feet
+50 feet
+125 feet
+250 feet
+500 feet
+1,000 feet
unknown

Source: FAA Order 8260.19F, Flight Procedures and Airspace,
Tables C-1 and C-2

the information about an object. Thus, it is important for an airport sponsor to determine which
penetrations are real and which are not before developing a compliance plan.

Internal OE/AAA
The FAA’s internal OE/AAA resource contains utilities allowing for hypothetical analysis of
potential obstructions by the FAA OE/AAA system. While it is only accessible to the FAA and some
state aeronautics agencies, those entities may provide obstruction evaluation assistance through
the internal OE/AAA to an airport if other technical obstruction evaluation resources are absent.

5.4 State Resources
A number of states also offer free technical tools and resources that make the task of obstruction evaluation easier. For example, the South Carolina Aeronautics Commission developed a
Compatible Land Use Evaluation Tool that allows airports and other stakeholders in the state
to analyze an object at a specified location, determine the suitability of an area to construct
objects to a user-specified height, or review locations around airports for compatibility with
various uses. The tool is a valuable resource for spot checks of individual obstruction cases or
for responses to stakeholder inquiries. However, it does not have batch processing capabilities.
The Washington State Department of Transportation Aviation Division also developed a
GIS-based airport mapping application. The application provides geospatial information on the
state’s airports and facilities and their imaginary surfaces and data on existing obstacles from the
FAA DOF. The additional layers that allow for the display of various political boundaries enable
the user to determine jurisdictional responsibility for a location and the contact for inquiries
regarding a particular proposed tall structure. The application provides an airspace calculator utility that allows a user to establish whether Form 7460-1 must be filed for the object and
whether any of the FAR Part 77 surfaces are impacted and, if so, by how many feet.

5.5 Geospatial Mapping or Drafting Software
for Data Analysis
Geospatial mapping and drafting software can also be used as a tool in obstruction identification. Computer-aided design and GIS programs can be used to create three-dimensional surface models, such as airport-specific FAR Part 77, airport design, TERPS, or air carrier surfaces
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specific to the airport. Using these models allows better evaluation and visualization of the
potential impacts that a proposal may impose on airport operations and design.
While mapping can be developed for airport use only, it also can potentially be adapted for
use by local government staff and decision-makers and made available to the general public.
The developed surfaces can be transferred into multiple software formats and adapted for use
on local government GIS platforms or made available via the Internet.
Because this solution is custom-built for each airport, it can be adapted and scaled to each
airport’s comprehensive obstruction management program.
In a limited-scope study, the airport may choose to model only a specific runway end or
subset of surfaces (with FAR Part 77 being the most commonly modeled) for a simpler and less
resource-intensive look at an obstruction management issue. In a more comprehensive solution,
the airport might choose to model all FAR Part 77, design, TERPS, and air carrier surfaces for
each of the runways and approaches. This is a more costly solution, which in turn produces a
highly comprehensive “snapshot in time” dataset. This dataset can be used as a base conditions
file for a new comprehensive airport obstruction management program, to evaluate the conditions with long-term plans in mind or to undertake a thorough obstruction removal project that
addresses all airport needs.
Airports considering the development of individual surfaces for analysis, especially outside
of a planning process, should be aware that the process of creating individual surfaces in design
or drafting software can be time consuming, depending on facility complexity and number of
approaches. A high level of expertise is required to evaluate the airport and all pertinent criteria
and create the surfaces, and a level of airport staff expertise is required to operate and maintain
the surfaces and the data as the airport evolves. If new obstructions are identified, the data files
have to be manually updated unless a custom utility is created and used to regularly upload data
from the FAA to the internal database. Lastly, the airport will need to monitor federal regulations
pertaining to all designed surfaces and implement any changes to them in case of amendments to
regulations and criteria. Alternatively, the airport may use the services of a consultant or expert
to monitor data and regulations and update tasks.
Taken a step further, with the use of custom applications and utilities, the surface maps can
be made interactive and integrated with other local government data. If an airport creates individual surfaces, it may choose to take the process to the next level by transforming individual
surfaces into a composite surface map, as discussed in Chapter 6. The collected obstruction data
can easily be compiled into formats compatible with common software and used for an obstruction analysis and a visual representation of obstruction issues. The data are frequently collected
and assessed as part of drawing airport, inner approach, and departure surfaces in an ALP.

5.6 Software Solutions for Airspace Analysis
and Airspace Obstruction Management
The aviation industry offers a number of custom-tailored software solutions for airports seeking to implement airport obstruction management as an ongoing program. These programs are
generally connected to FAA data sources and are able to extract obstruction data available to the
agency in nearly real time. Because the solutions are customizable or custom-made, the set of
capabilities to process, analyze and visually display obstruction data is extremely broad, limited
solely by the sourced data and the airport’s budget.
The ACRP Project 09-16 research team evaluated many programs designed to conduct
airspace analysis. During the evaluation, the team focused on identifying software that would
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generally be available to airport sponsors. A number of identified airspace analysis solutions
were tailored to analysis of the airport or terminal airspace for criteria that are important to
airline planners and performance engineers, such as traffic flow and airspace capacity, rather
than to criteria important for airport obstruction management. The subset of software aimed
at addressing airport obstruction management needs varied in analysis focus, ability to interact
with the FAA’s data sources, and in providing user ability to customize the evaluation criteria
and obstruction data.
The best way to identify potential software solutions is to do an Internet search. In an Internet
search, there are a number of terms that can help determine what product best meets the airport’s
needs. For example, searching for “airspace obstacle evaluation” or “airport obstacle evaluation
software” will identify numerous solutions to help airports meet FAR Part 77 requirements for
OE/AAA. Searching for “airport airspace evaluation” will yield similar results, but will also list
software that offers airspace modeling and air traffic simulation capabilities.
Many software vendors offer several solutions at varying costs or subscription fees, depending
on the specific requirements. Therefore, based on the team’s research and analysis, it is critical
that the airport sponsor identify the specific objectives for the software solution and conduct a
search that focuses on capabilities that most closely align with the airport’s needs. Some questions
managers and planners should consider are the following:
• Does the software focus on analyzing the current FAR Part 77 requirements?
• Is the software interactive and does it allow users to alter imaginary surface designs and criteria
•
•
•
•

to test and evaluate the effects and obstruction data prior to submission to the FAA?
Does the software use existing data from Airports GIS?
Does the software have the capability to use GIS data to create airspace analysis visual aids?
Does the software combine airspace modeling with obstruction evaluation capabilities?
Does the software link with the FAA’s OE/AAA module and database to automatically update
its internal database with on-airport development proposals?

The range of capabilities for customizable software solutions is broad; therefore, it requires a
clear understanding of specific airport needs and the availability of resources and internal staff
expertise to appropriately evaluate the solution that best complements the airport’s obstruction
management program. Because federal aviation regulations and FAA standards are subject to
change and individual airport needs and resources vary greatly, after identifying the airport’s
criteria, the airport sponsor should research software to identify the solution that will fit the
airport’s needs. While solutions can be researched online or through peer-to-peer consultation,
appropriate public procurement steps may need to be followed for the acquisition.
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Airspace Composite Map and
Development Methodology
Key Insights
An airspace composite map is intended to aggregate and display in a simplified, single composite
view the complex variety of surfaces that are most critical for an airport to protect from encroachment.
The creation of the composite map involves many of the same steps that are carried out by any
airport conducting a comprehensive airport obstruction evaluation.
Composite map development requires a high level of expertise but substantially simplifies future
obstruction analyses and airspace evaluations.

Key Definitions
Instrument Flight Procedures (IFPs) Information Gateway: A centralized instrument flight
procedures data resource that provides up-to-date information on published aeronautical and
instrument flight procedures charts and instrument flight procedures production plans, coordination forms, and documents.
National Flight Data Center aeronautical data: A repository of aeronautical information
on all the components of the NAS. The data are used to develop and update instrument flight
procedures, aeronautical charts, and all related publications.

6.1 The Composite Map Approach
The composite map is a three-dimensional model of an airport’s airspace, blending various
imaginary and design airspace surfaces into one composite that shows the height of the desired
most critical surface over any given point.
The use of the term “desired” as opposed to “lowest” is deliberate. Many imaginary surfaces
protecting different parts of the NAS exist over any given point on which a property owner
may wish to establish a structure. However, not all of these surfaces are required to be clear of
obstacles. Some may just require that the obstacle that penetrates the surface is studied by the
FAA and marked and lighted. Additionally, the airport sponsor may choose to trade more stringent protection of one runway and its approaches for a more lenient approach to development
at the ends of a less critical runway.
The composite map joins all critical surfaces the airport intends to protect and shows
them as a single model, similar to a topographic map, where the contours represent the
heights of imaginary airspace surfaces. Superimposing this map over aerial photographs
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Airport Use of a Composite Map of Airspace Surfaces
Boston’s Logan International Airport is an airport surrounded by multiple jurisdictions, none of which has adopted airport protection height zoning. Composite
mapping of the critical surfaces over the South Boston Waterfront district began
nearly two decades ago due to the area undergoing a redevelopment boom as
an extension of the downtown business district. Having a composite map of the
critical airspace surfaces allowed the city planning staff to identify appropriate
future land uses based on allowable building heights across an area affected by
four different runways. The composite map of critical surfaces was composed in
2008 and distributed to local development authorities for reference.

or parcel maps allows all stakeholders to view the most critical surface heights over any
given geographical point without relying on knowledge of a multitude of complex airspace
regulations.
It should be noted that a composite map of airspace surfaces is intended to establish the ultimate lowest limits of the airport’s airspace up to which development should be allowed. Once a
composite map is developed and established, it will be very difficult to lower or “regain” airspace.
Therefore, consideration must be given to an airport’s long-term, ultimate build-out potential. This not only includes the physical layout of the runways and approaches but also future
air service requirements (e.g., serving airlines that may apply the ICAO OEI OIS requirements,
as opposed to FAA AC 120-91).
Airport sponsors at all types of airports are expected to answer the question posed by property
owners: “What is the allowable height that I may build to on my parcel?” As shown in Chapter 3,
due to the complexity and variety of multiple surfaces and criteria, answering this question with
certainty may not be an easy and straightforward task, especially at more complex airports.
Research and field experience has shown that airports that use a composite map of their airspace
surfaces for obstruction management purposes do so because of the complexity of the multiple
surfaces that are required to be kept clear to support their operations.
Airports that have developed and use a composite map to address airspace questions find that
the map removes some of the complexity from the various airspace surfaces and improves the
consistency of obstruction analyses. The results of the analysis undertaken in the development
of a composite map to identify critical surfaces should be reflected in airport protection zoning
for the airport.
If a local jurisdiction does not have airport protection zoning regulations, a composite map
can be utilized to provide a detailed analysis of impacts on operations and to visually present the results of the analysis to nonaviation stakeholders as a case against airport or airspace
encroachment.

6.2 Selecting the Composite Map Surfaces
There are several different types of surface or criteria that can be developed and joined in a
comprehensive composite map. The types and extent of the composite surfaces depend on the
airport’s needs and on how the airport sponsor intends to use the map to conduct business.
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Four main categories of imaginary surfaces may need to be considered when developing a
composite map:
•
•
•
•

CFR 14 Part 77, Civil Airport Imaginary Surfaces (FAR Part 77.19)
FAA AC 150/5300-13A: Airport Design surfaces
FAA Order 8260.3D (TERPS) surfaces
Air carrier OEI OIS surfaces (FAA AC 120-91 or ICAO Annex 6)

Each of these categories, including how impacts on those surfaces and criteria affect the airport, are described in Chapter 3.

FAR Part 77.19
The surfaces covered by FAR Part 77 for the purpose of obstruction identification and evaluation vary based on the airport’s specifics and will range in dimension from airport to airport. For
the purposes of composite map development, the typical set of imaginary surfaces covered by
FAR Part 77.19, described in Section 3.2, should be considered for composite surface modeling
and analysis, including the following:
•
•
•
•
•

Primary surface
Approach surface
Transition surface
Horizontal surface
Conical surface

When creating a FAR Part 77 surface composite, special attention should be paid to the PIR
approach surface, if one is applicable. The PIR approach surface originates at the end of the
primary surface and extends to a distance of 50,000 feet. In the area where the PIR approach
surface overlies the horizontal and conical surfaces, those surfaces are the lowest surfaces over
any point on the ground within their horizontal confines and, therefore, should be used for map
development and contouring, as shown in Figure 6.1.

Source: Planning Technology, Inc. Map data: Google, Image Landsat/Copernicus, Data SIO, NOAA, U.S./Navy, NGA,
GEBCO.

Figure 6.1.   FAR Part 77.19 cut-away model.
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As the approach surface continues at a shallower slope than the conical surface, it re-emerges as
the lowest and more critical surface. Although the conical surface forms a complete ring surrounding the outer limits of the horizontal surface, neither the horizontal surface nor the conical surface
is modeled in the areas where the approach and transitional surfaces are lower over the same point.
FAR Part 77 typically serves as the composite mapping starting point for all airports because
it defines the regulatory and filing requirements and, in many cases, it may align with state or
local regulations. However, when an airport needs to protect surfaces that are lower than FAR
Part 77, as described in Chapter 3, a composite map is a valuable tool.

Airport Design Criteria
Airports developing a composite map should also consider the importance of including the
imaginary surfaces that are part of the airport design criteria in FAA AC 150/5300-13A. Although
these surfaces are primarily contained on the airport, there are three sets of surfaces that will
extend beyond the airport’s boundaries: the TSS, instrument approaches with VGS, and the
40:1 departure surface used by FAA Airports for airport planning purposes. The airport sponsor
should also identify the most critical TSS type or VGS criteria that the airport intends to protect
because each runway end may have multiple splays for the same type of surface, such as approach,
if there are multiple types of approaches serving a particular runway end. Because these criteria
may affect the siting of the runway thresholds, availability of approaches, and airport utility, it is
important for airport sponsors to identify the most critical criteria and include them as a part of
an overall composite.

TERPS
The TERPS surfaces described in Section 3.4 of this guidebook, for the most part, are higher
than FAR Part 77.19 surfaces. However, there are areas where this is not the case, and any
airport with instrument procedures should be aware of these cases. While Section 3.4 covers
the special considerations in TERPS analysis, the same or similar considerations are applicable during the development of a composite map. TERPS criteria are complex and vary from
case to case. Therefore, the listing of special considerations in Section 3.4 is not intended to
be a complete list, but demonstrates the need for particular scrutiny of TERPS surfaces when
developing composite maps.

Nonvertically Guided Approaches and Offset Approaches
As discussed earlier in this guidebook, FAR Part 77.19 criteria for approach surfaces evaluate
a continuous and progressively sloped surface, while the TERPS design criteria for instrument
approaches without vertical guidance use a step-down method. Therefore, the OCS that the
FAA uses to establish the approach minimums and determine whether the approach may be
authorized may be located below the FAR Part 77 approach surface. Figure 6.2 shows an FAR
Part 77.19 precision approach surface with a typical, nonvertically guided, or nonprecision, OCS
overlaid as an example of such a condition.
In addition, the FAR Part 77 approach surface is centered on the extended runway centerline.
However, in certain circumstances (e.g., due to the presence of obstacles) straight-in approaches
are offset and intersect the extended centerline just beyond the end of the runway. The aircraft
navigational technology used for complex instrument approaches allows for multiple turns
along the final approach course before aligning with the runway centerline. These turns have to
be modeled as a part of the composite map because impacts on the applicable surfaces may come
from beyond the lateral confines of the approach surface.
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Source: Planning Technology, Inc. Map data: Google, Image Landsat/Copernicus, Data SIO, NOAA, U.S./Navy, NGA,
GEBCO.

Figure 6.2.   FAR Part 77.19 versus nonvertically guided approach OCS.

Runways for which takeoffs are authorized during instrument meteorological conditions
benefit from having the instrument departure surfaces modeled as a part of the composite
map. As described in Section 3.4, although the departure surfaces should be clear of impacts,
the FAA provides several measures to accommodate the existing penetrations. During the
development of the departure surface element for the composite map, the airport sponsor
should take into account any such measures that may have been implemented by the FAA
and may affect the overall design of the composite surface. Figure 6.3 shows the departure
surface as it relates to the FAR Part 77.19 surfaces. Including standard departure surfaces in
a composite map is important, even if they are already partially penetrated. This allows the
airport to protect the remaining airspace that is available for departing aircraft, which may not
be able to achieve a higher nonstandard climb gradient.

Other Approaches and Visual Aid Critical Areas
Visual aid critical areas must also be considered during composite map development. In
the case of a typical precision instrument approach (such as an ILS), the surfaces associated
with the final approach are generally less restrictive than the FAR Part 77 imaginary surfaces.
However, there may be additional visual aids supporting that approach, such as a PAPI, which
has its own associated OCS. Figure 6.4 shows a typical three-degree PAPI OCS, as well as an ILS
precision approach and other FAR Part 77.19 surfaces.

OEI OIS
Chapter 3 discusses the need to evaluate additional surfaces for those runways supporting air
carrier operations. As OEI OISs are often below FAR Part 77.19 and TERPS surfaces, modeling
the appropriate surfaces as a part of the composite map development process is critical to maintaining the economic viability of air carrier operations.

Copyright National Academy of Sciences. All rights reserved.

ACRP Research Report 195: Best Practices for Airport Obstruction Management Guidebook

Airspace Composite Map and Development Methodology   67  

Source: Planning Technology, Inc. Map data: Google, Image Landsat/Copernicus, Data SIO, NOAA, U.S./Navy, NGA,
GEBCO.

Figure 6.3.   FAR Part 77.19 versus standard departure (40:1).

Source: Planning Technology, Inc. Map data: Google, Image Landsat/Copernicus, Data SIO, NOAA, U.S./Navy, NGA,
GEBCO.

Figure 6.4.   Part 77.19 versus ILS final approach and PAPI OCS.
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While the FAA continues to treat OEI OIS impacts as an economic issue for air carriers,
including the OEI OIS in the composite map assists airports seeking to protect air carrier
service from degradation due to OEI surface impacts. Figure 6.5 illustrates a typical
OEI straight-ahead surface based on a slope of 62.5:1 in relation to the FAR Part 77.19
cut-away model.

6.3 Building a Composite Map
Airports surveyed as a part of NCHRP Project 09-16 that have developed airspace surface
composite maps used a multistep process that included the following:
• Determining which of the aforementioned surfaces would be applicable
• Collecting the obstruction data
• Individually constructing the surfaces with three-dimensional design software

Individually constructing the surfaces produces a three-dimensional “wireframe” model,
which can be compared to other models that use spatial analysis tools to determine which point
is the lowest for each of the various designed surfaces. This approach requires the skills and
expertise of airport staff, or a consultant experienced in airspace surface development, and software designed for three-dimensional applications. The software packages used for these types of
analyses are developed to suit a variety of applications and, therefore, have numerous variable
settings that may affect the outcome of the process.
For example, some applications allow for variability in the precision of the final surface.
The contours of a composite map for the airport may be set in 25- or 50-foot increments;
however, the precision to which the map’s surfaces are built will determine how far the user
can “zoom in” and still receive reliable height information. While each airport and set of

Source: Planning Technology, Inc. Map data: Google, Image Landsat/Copernicus, Data SIO, NOAA, U.S./Navy, NGA,
GEBCO.

Figure 6.5.   FAR Part 77.19 versus the OEI surface.
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circumstances is different, the basic steps outlined below apply to the process of map development for each facility.

Data Collection
Data collection for obstruction management purposes is discussed in Chapter 3. For the
purposes of composite map creation, the process of data collection is largely similar to other
obstruction management efforts and involves two considerations. The composite map creator
must (1) establish the applicable airspace surfaces and (2) determine the source of obstacle data
to be used for airspace analysis, if applicable.
Surface Selection and Data Gathering
The surface data required will vary depending on which surfaces the airport intends to model
and make part of the composite:
• FAR Part 77 and airport design criteria: Data requirements for this effort will include all

the data required to determine existing and future approach types, runway coordinates, and
runway centerline profiles. Most, if not all, of the data required for this step can be obtained
from the ALP and the National Flight Data Center’s aeronautical database.
• TERPS: For this effort, data are collected on all the instrument approach and departure procedures. Most of the data can be found through the FAA’s Instrument Flight Procedures
Information Gateway.
• OEI: The amount of data collection required for this task will greatly vary, depending on the
airlines that serve the airport and the obstacles surrounding the airport. Straight-out procedures are easily modeled using the standards in AC 120-91 and ICAO Annex 6; however,
turning procedures will depend on individual airlines, aircraft types, standards used, and
many other factors. The airline-specific data can be obtained through coordination with the
specific air carriers.
It is important to note that the selection of surfaces to include on a composite map should
focus on identifying surfaces that are most critical to the airport—not necessarily surfaces that
are the lowest. The selection should focus on measures that are subjective and dependent on the
particular airport’s specifics. For example, the airport may elect to use a TERPS nonprecision
final approach segment for a composite map model, while omitting the inclusion of an FAR
Part 77 precision instrument approach surface that is more restrictive. This can be done if the
precision instrument approach is protected by monitoring and evaluating the TERPS surfaces for
that or other established approaches. Determining which surfaces to elect as “critical” requires
professional judgement and a clear understanding of the direct and indirect consequences of
failing to protect a particular surface.
Obstacle Data
Although an analysis of obstacles is not required for composite map development, such an
analysis is usually carried out in conjunction with an updated airport survey to provide current
information for surfaces, such as OEI surfaces, which vary depending on the existing obstacles.
Likewise, if a surface is already penetrated by numerous obstacles, this may affect the decision
on whether or not it is appropriate to include it in the composite map. The sources for obstacle
data include the following:
• DOF: A repository of man-made obstacles surrounding airports.
• Airports GIS: Sets the standards by which all airport surveys are conducted. The requirements

for data collection are in FAA AC 150/5300-16, -17, and -18.
• OE/AAA: A repository of all obstacle data collected from the submitted FAA Form 7460-1.
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Develop the Initial Composite
To get an initial picture of how the various surfaces around the airport intersect, a good place
to start is combining all the standard surfaces associated with the airport’s FAR Part 77.19, OEI,
and airport design requirements with the TERPS surfaces associated with any published instrument procedures. This initial composite map will represent the lowest-case scenario for the
majority of the surrounding airport environs.
By combining the obstacle data collected from the various databases noted above with the
initial composite map, the airport can identify areas where it may want or need to modify
the critical surfaces based on significant obstructions. If the goal of the composite map is to
identify proposed obstacles that merit additional study or to eliminate unnecessary evaluations of future obstacles that are shielded or shadowed by existing obstacles, then using one
of the higher surfaces over those areas may be more appropriate. This approach to surface
modification has been implemented at most of the urban airports surveyed that have developed composite maps, including Boston’s Logan International, Miami International, Orlando
Executive, Phoenix Sky Harbor International, and San Jose International airports. Each of
these composite maps includes a “downtown” zone that is defined, yet does not include the
standard FAR Part 77.19 surfaces as the controlling surfaces, even though they are lower than
the other surfaces in the composite map. It is common for airports to have penetrations to
their imaginary surfaces defined in FAR Part 77.19. Rather, these airports have gone through
a process to identify the surfaces that are most critical to protect, and then have worked to
protect those surfaces.

Identify Modifications for Special Circumstances
Under certain circumstances, an airport may choose to simplify its composite map and not
show every surface, instrument procedure type, and variation. For example, Phoenix Sky Harbor
International Airport chose to simplify its composite map surfaces so that they could be more
easily incorporated into the city’s height zoning ordinance. The airport established a series of
baselines from which distances to parcels can be measured and the heights of the surfaces contained on the composite map over a parcel can be easily calculated. Additionally, the special
considerations discussed in Section 3.7 may require particular modifications of the model to be
carried out to account for those circumstances.

Final Composite
Once a list of applicable surfaces has been developed and any of the modifications to the composite map to account for the special circumstances discussed above has been implemented, a
final composite map may be developed. Similar to the initial composite map, the final composite
and its level of complexity depends on the airport and the way in which the airport intends to
use the composite map for obstruction management.
This chapter describes only a sample of the different surfaces the FAA analyzes during the
obstruction evaluation process that can be considered in the development of a composite
map. Figure 6.6 depicts a composite map using just these surfaces and assuming the lowest
surface over any given point prevails to demonstrate the overlapping that occurs. The complexity of the overall composite map multiplies when considering parallel, crossing, and converging runways; turning OEI corridors; missed approach surfaces; and offset approaches.
Figure 6.7 shows the same surfaces as Figure 6.6 in a top-down view to illustrate composite
complexity.
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Source: Planning Technology, Inc. Map data: Google, Image Landsat/Copernicus, Data SIO, NOAA, U.S./Navy, NGA,
GEBCO.

Figure 6.6.   Sample composite map profile view.

Source: Planning Technology, Inc. Map data: Google, Image Landsat/Copernicus, Data SIO, NOAA, U.S./Navy, NGA,
GEBCO.

Figure 6.7.   Sample composite map plan view.
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CHAPTER 7

Airport Obstruction Mitigation and
Management Plan Development
Key Insights
The airport sponsor has primary responsibility for protecting the airport’s approach, departure,
and other airspace surfaces, but cannot do it alone.
Close coordination and a good working relationship with nonairport stakeholders is vital to
protecting airspace surfaces where they extend off airport property.
The most effective obstruction management strategy is for the airport sponsor to be pro
active and work with the local community to establish programs to avoid the development of
man-made obstructions and to proactively manage natural vegetation before it becomes an
obstruction.
When an airport has obstacles that must be removed or mitigated, an obstacle action plan details
the approach to resolving the obstacles.
An obstacle action plan may be required by the FAA before funding other development, to ensure
that the airport is properly addressing its obstacles.

Key Definitions
14 CFR Part 77: Safe, Efficient Use and Preservation of the Navigable Airspace (FAR
Part 77): Federal regulations that contain the requirements and criteria for the determination
of obstructions to air navigation, navigational, and communication facilities and the evaluation of their effect on the safe and efficient use of navigable airspace and air navigation facilities
and equipment. Section 77.25 establishes imaginary surfaces around airport runways, approach
zones, and navigable airspace in the vicinity of the airport.
Airport land use zoning: Land use zoning specific to an airport typically provides land
use controls and height controls. This land use zoning can take the form of a use zoning or it
may be a special zoning district. The local zoning may include maps specific to the zoning or
reference the airport layout plan. Depending on the purpose of each zone, the protections may
include restrictions for height, noise, and/or land use.
Avigation easement: The property right acquired from a landowner for the use of airspace
above a specified height.
Categorical exclusion (CATEX): A category of actions that do not individually or cumulatively have a significant effect on the human environment and for which neither an environmental assessment nor an environmental impact statement is required. (Documentation
72
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in the form of a categorical exclusion checklist still must be prepared by the airport or
its sponsor.)
Easement: The right a property owner grants to another for a specific use of their property.
Environmental assessment (EA): An assessment of the environmental effects of a proposed
action for which federal financial assistance is being requested or for which federal authorization is required. The environmental assessment serves as the basis for the FAA’s environmental
impact statement or finding of no significant impact.
Environmental impact statement (EIS): A document prepared under the requirements of the
National Environmental Policy Act of 1969, Section 102(2)(c) representing a federal agency’s
evaluation of the effect of a proposed action on the environment. (The FAA will serve as the
sponsor of an environmental impact statement.)
Exhibit A property map: A drawing of the dedicated airport property, including detailed
information on how the property was acquired, the funding source for the land, and whether
the land was conveyed as federal surplus land or government property.
Federal grant assurance: A provision of a federal grant agreement to which the recipient of
federal airport development assistance has agreed to comply.
High set-aside areas: A voluntary but coordinated initiative among the airport, local jurisdictions, and real estate development stakeholders, which directs taller real estate development into
area(s) that have fewer adverse effects on air navigation. Such development may be codified into
local ordinances and exceed imaginary surfaces and standards in exchange for the prevention of
impacts on surfaces and standards more critical for local airports.
Instrument approach procedure (IAP): A series of predetermined maneuvers for the orderly
transition of an aircraft under instrument flight conditions, from the beginning of the initial
approach to a landing or a point from which a landing may be visually made.
National Environmental Policy Act (NEPA): A U.S. environmental law that established a U.S.
national policy promoting the enhancement of the environment. The National Environmental
Policy Act requires each federal agency to disclose to the public a clear, accurate description of
the potential environmental impacts that a proposed federal action and reasonable alternatives
to that action would cause.
Obstacle action plan (OAP): A document identifying the airport sponsor’s proposed
approach to mitigate obstacles penetrating the approach and/or departure surfaces in an expedited manner, to the maximum extent possible, and to address the sponsor’s action plan to
maintain clear surfaces.
Surface Analysis and Visualization (SAV) tool: An FAA tool that analyzes object penetration
to the visual area surface of an instrument approach using a risk-based approach.
Transfer of development rights (TDR): A voluntary, incentive-based program included
in a zoning ordinance that allows landowners to sell development rights from their lands to
a developer or other interested party who then can use these rights to increase the density of
development at another designated location.
Visual area surface: The obstacle identification surface that covers the segment of a final
approach between the approach procedure decision altitude and landing threshold point, during
which a pilot visually descends to the runway touchdown point.
Zoning ordinances: Ordinances that divide a community into zones or districts, according to
the present and potential use of properties, for the purpose of controlling and directing the use
and development of those properties.
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7.1 Airport Sponsor’s Responsibility
Previous chapters in this report have discussed the foundation for airport obstruction
management regulations and how obstacles are identified. This chapter focuses on managing
and mitigating obstruction impacts. This chapter addresses common and unique obstruction
circumstances, the existing methods of obstruction management or mitigation, mitigation
planning, and special considerations or items of concern during obstruction management.
Specifically, the chapter focuses on the following:
• Obstruction prevention methods, including avigation easements and local airport protection

zoning
• Development of an OAP to address existing obstructions
• Environmental considerations and potential concerns related to obstruction mitigation
• Special considerations in obstruction mitigation related to air carrier airports
Ultimately, obstruction mitigation and management is part of an airport sponsor’s responsibility to protect the airport and its airspace from encroachment.
Airport sponsors that accept federal grant funding are required to accept 39 grant assurances, or commitments, as part of the grant. Among these assurances are four that establish
the federally obligated airport sponsor’s responsibility to maintain clear airport approach and
departure surfaces:
• Grant Assurance 19: Operations and Maintenance. The airport shall be operated in a safe

and serviceable condition and in accordance with appropriate minimum standards required
by applicable agencies. The airport sponsor will not cause or permit any activity that would
interfere with its use for airport purposes.
• Grant Assurance 20: Hazard Removal. The airport sponsor will assure that such terminal
airspace as is required to protect instrument and visual operations to the airport (including
established minimum flight altitudes) will be adequately cleared and protected by removing,
lowering, relocating, marking, lighting, or otherwise mitigating airport hazards and by preventing the establishment or creation of future airport hazards.
• Grant Assurance 21: Compatible Land Use. The airport sponsor will take appropriate action,
to the extent reasonable, including the adoption of zoning laws, to restrict the use of land
adjacent to or in the immediate vicinity of the airport to activities and purposes compatible
with normal airport operations, including landing and takeoff of aircraft.
• Grant Assurance 29: Airport Layout Plan. The airport sponsor will keep up-to-date at all
times an ALP of the airport (which shows obstacles on the plan and profile sheets).
Also, in certain states, airports that accept state airport improvement funds are subject
to state airport grant assurances. As discussed in Section 2.4, some states have enacted
regulations requiring local jurisdictions, which often also serve as airport sponsors, to
adopt, administer, and enforce regulations protecting the airports from obstruction
impacts. Airport sponsors should be familiar with the stipulations of state grant acceptance
and other regulations because they pertain to airport airspace protection and obstruction
management.
Beyond grant assurances, airport sponsors that carry out certain capital improvement projects on the airport are required to gather and submit to the FAA airport data collected in
accordance with the requirements of FAA AC 150/5300-18B, as discussed in Section 4.1. The
data submitted to Airports GIS often includes data on objects around the airport. If these
objects have an impact on an airport’s airspace, the FAA may require the airport sponsor to
have a plan to mitigate or manage identified obstructions or be subject to action from the FAA
to maintain airspace safety.
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Thus, it is an airport sponsor’s responsibility to protect the airport’s airspace from impacts
by objects of all types. To do this, an airport sponsor needs to engage in obstruction management and—when an obstruction cannot be prevented—obstruction mitigation. The obstruction
management techniques available for off-airport areas and areas on airport or under airport control (e.g., avigation easements) differ. This chapter covers the various responsibilities, methods,
options, and techniques available to airport sponsors for the purpose of airport obstruction
management and mitigation.

7.2 Obstruction Prevention Methods
There are two types of potential obstructions an airport sponsor must address: man-made
and natural (vegetation). For man-made objects, the most effective obstruction management technique is to have strategies in place to avoid the development of obstructions. For
natural objects, the ability to proactively manage vegetation is important. For off-airport
man-made objects, obstruction avoidance requires working with surrounding govern
mental entities and landowners to protect the airport’s approach and departure surfaces
where they extend off airport property. Off-airport obstruction avoidance techniques may
include the following:
•
•
•
•
•

Avigation easements
Airport zoning ordinances
High set-aside areas
TDR
Purchase of development rights

For on-airport man-made objects, an airport sponsor should have full control over all airportowned land to avoid the development of obstacles that would affect instrument procedures. This
control needs to be included in all leases of airport property. A sample building and land lease,
presented in ACRP WebResource 6: Resources for Managing Small Airports, contains a clause in
Article 29: Right of Flight that protects the airport’s navigable airspace.
The airport sponsor should have or obtain control over vegetation to be able to manage its
height. This control can be a fee simple ownership, avigation easement, or right-of-entry agreement for the maintenance of vegetation.

Avigation Easement
Through the FAA grant assurances, airport sponsors have an obligation to protect their
approach surfaces and maintain compatible use on adjacent land. Because it is often not feasible
for a sponsor to own and control all of the land near its airport, avigation easements (less commonly referred to as aviation easements) are a common first line of protection for an airport.
While easements do not provide the same level of control as fee simple ownership, they are less
expensive and can allow land to stay in private ownership. Avigation easements should provide
more rights to the airport sponsor than simple obstruction clearing. One of the rights typically
included is overflight by aircraft and all the impacts that pertain to overflight.
An easement is the legal right to use someone else’s land for a specific purpose. As detailed
in FAA AC 150/5100-17: Land Acquisition and Relocation Assistance for Airport Improvement
Program Assisted Projects, there are different types of easements that provide differing levels of
protection for an airport. The “model aviation and hazard easement” shown in the first row of
Table 7.1 should be the goal, but if other, more limited easements are all that an airport sponsor
can acquire, they will still assist with obstruction avoidance and management.
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Table 7.1.   Types of avigation easement.
Easement Scope
Model aviation and hazard
easement

Limited avigation easement

Clearance easement

Property Rights Acquired
1. Right of flight at any altitude above acquired surfaces
2. Right to cause noise, vibrations, fumes, dust, fuel
particles
3. Prevent erection or growth of all objects above
acquired surfaces
4. Right of entry to remove, mark, or light any structures
or growth above acquired surfaces
5. Others as necessary
1. Right of flight at any altitude above acquired surfaces
2. Prevent erection or growth of all objects above
acquired surfaces
3. Right of entry to remove, mark, or light any structures
or growth above acquired surfaces
1. Prevent erection or growth of all objects above
acquired surfaces
2. Right of entry to remove, mark, or light any structures
or growth above acquired surfaces

Duration
Until airport is
abandoned

Until airport is
abandoned

Until airport is
abandoned

Source: FAA AC 150/5100-17, Figure 2-4: Avigation Easements

Avigation easements should be bound to the land so that if the land is sold, the easement still
exists for the new owner. This means the easement “runs with the land.” This is called easement
appurtenant, and it provides a potential benefit over zoning laws, because zoning can change
or owners may wish to receive exceptions from zoning. As detailed in FAA Order 5100.37B:
Land Acquisition and Relocation Assistance for Airport Projects, when acquiring an avigation
easement and using or anticipating to seek reimbursement with FAA grant funds, the avigation easement must protect at least the FAR Part 77 height restrictions and restrict current and
future use to preclude incompatible development. When using FAA grant funds, environmental documentation must be prepared, as discussed in Section 7.4.
If new obstructions are identified and the airport does not have an easement in place, the
amount of time to acquire an easement and update the Exhibit “A” property map prior to being
awarded an obstruction removal grant could be about a year. This lead time is important to keep
in mind for temporary mitigation and the safety of airport users.
The value of, and thus the cost of, an avigation easement is based on the difference in the value
of the land before and after the easement. This value is determined through an appraisal of the
property. If federal funding is anticipated, the easement acquisition must follow the rules of
Uniform Relocation Assistance and Real Property Acquisition for Federal and Federally Assisted
Programs (49 CFR Part 24). FAA AC 150/5100-17 and FAA Order 5100.37B detail the process to
meet the federal requirements for airport projects. The FAA provides an Airport Land Acquisition: Land Project Checklist on its website.
The concept of “highest and best use” is central to appraisals and creating a fair value. Highest
and best use is defined as the reasonable, probable, and legal use of vacant land or an improved
property, which is physically possible, appropriately supported, financially feasible, and results
in the highest value. The current use of any given piece of property may or may not be the
highest and best use. A height restriction easement placed on farmland in a rural area is likely to
have lesser impact on the property value long-term than a similar easement on a piece of vacant
land in a downtown or developed neighborhood.
Land acquisition and easements are eligible for the Airport Improvement Program if the
purpose is to clear FAA AC 150/5300-13A, FAR Part 77 or TERPS surfaces. For the removal
of off-airport obstacles with grant funding from the Airport Improvement Program, the airport sponsor must have at least an easement in place or be granted an easement as part of
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the grant-funded clearing transaction. When addressing vegetation impacts, it is typically
preferred to remove the object rather than conduct trimming, because Airport Improvement
Program grant funds may not be used to address the same obstacle more than once. For
example, if a tree was trimmed 10 years prior to using Airport Improvement Program funds
and needs to be trimmed again, the second trimming must be locally funded. Also, if an area
has been cleared of trees, it is important that the sponsor maintain the area to avoid the growth
of new trees.
If an airport sponsor is using only local funds, the sponsor may be able to negotiate a
right of entry and removal of the obstacle without acquiring an easement. However, a right
of entry typically does not provide long-term obstruction management for the airport
sponsor.
Easements should be written specifically for the area to be covered. An easement to protect
the approach over a runway protection zone will differ from a noise easement a mile from the
runway. The FAA Central Region offers a template for an avigation easement. An avigation
easement template is also included in ACRP WebResource 7.

Airport Protection Zoning Ordinance
The acquisition of avigation easements is most common in close proximity to the airport.
However, the approach and departure surfaces for an airport served by an instrument approach
may extend horizontally up to 10,000 feet (approximately 2 miles) from the runway end. For
airports served by a precision instrument approach, the approach surface extends 50,000 feet
horizontally (approximately 10 miles). State regulations for tall structures, local airport protection zoning, or both are important tools to protect the areas farther from the airport. While
zoning typically provides less control over property than an easement, it can generally be applied
to a larger area. As identified in Chapter 20 of FAA Order 5190.6B: Airport Compliance Manual,
“zoning is an effective method of meeting the federal obligation to ensure compatible land use
and to protect airport approaches.”
State Level
After the airport sponsor, local jurisdictions are the next level of protection for airport and
airspace from encroachment by obstructions. Local communities may be aided in this effort
by state laws and regulations. While FAR Part 77 establishes the notification and evaluation
processes that underlie airport obstruction management, the federal regulations do not contain
or provide any enforcement mechanisms or remedies. Therefore, the enforcement mechanism
must be established at the state or local level.
To add enforcement capability to FAR Part 77 regulations, some states have enacted regulations that codify the obstruction notification requirements and obstruction evaluation criteria
of FAR Part 77 or similar criteria at the state regulatory level. These laws and rules commonly
mirror FAR Part 77 and focus on regulation or management of height standards but may also
add a state requirement, such as a state-issued permit. Local jurisdictions may further strengthen
these state regulations by requiring that a copy of a state-issued permit, a local tall structure permit, or other evidence of an appropriate FAR Part 77 evaluation be submitted prior to issuing
a building permit.
In certain cases, state regulations and requirements for a state review may be in place, even
when a community has not adopted airport or airspace protection regulations. Although such
state regulations add a measure of airspace protection, airport protection zoning carries more
enforcement and implementation weight with the existence of pertinent local regulations.
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For example, in Florida, Chapter 333 of the Florida Statutes includes a provision that requires
local governments to adopt, administer, and enforce local airport protection zoning regulations, including regulations aimed at obstruction management. However, if the local government fails to adopt regulations consistent with the state statute, the Florida Department
of Transportation retains tall structure permitting authority for areas within 10 miles of a
public-use airport.
Airport protection zoning regulations typically do not apply to conditions and structures
in place prior to the adoption of the regulations. Such a process, known as “grandfathering,” may require that an airport sponsor apply other obstruction management or mitigation
measures to such a development to protect the safety and efficiency of the airport’s airspace.
Those measures may include adjustment of airport procedures or a fee simple purchase of the
subject property.
In addition to requirements that all local governments adopt airport protection zoning or
hybrid requirements that rely on state or local government protection, certain states require
airport sponsors to protect the airport’s airspace from tall structure encroachment if the airport
accepts state grant funds for infrastructure development. It is recommended that the airport’s
obstruction management program be coordinated with the state aeronautics entity from its
inception. This helps ensure that the full range of options and protection levels for obstruction
management is considered and correlates with any state requirements.
Local Level
In states that have laws or rules mandating or enabling local governments to adopt and enforce
airport protection zoning regulations, the communities surrounding an airport may have zoning that assists the airports in obstruction management or mitigation. If the state regulations
provide for such protections, but have not been enabled by the local jurisdictions, the airport
sponsor should collaborate with the communities to establish airport-specific zoning aimed at
protecting the airport from obstructions and incompatible land use. If a state requires communities to adopt airport protection zoning, failure to do so may result in fines or other penalties.
A sample airport protection zoning ordinance is available as a part of ACRP WebResource 7,
a companion product to this guidebook.
Commonly, local zoning ordinances are based on FAR Part 77 criteria. While such an
approach may work in general, through collaborative engagement, the airport’s management
and staff should aim to focus zoning protections on surfaces and criteria that are critical to
their airport, as discussed in Chapter 3, to ensure that all those criteria are protected. Even
when airport zoning regulations are in place, a strong working relationship with local government planning and zoning staff is essential to the timely and appropriate implementation
of those protections.
The establishment and
enforcement of local
zoning is most effective
when the airport has a
strong working relationship
with local city or county
planning staff.

Establishing relationships with local government planning and zoning staff is an important component of obstruction management implementation. If the local planning and
zoning staff are aware of and understand the airport protection criteria, they are able to
inform development proponents about the airport-related review requirements. Also, local
planning and zoning staff can assist the airport by alerting airport staff to any proposed or
potential development, thereby allowing the airport to evaluate and consider the proposal’s
potential impacts.
Following the implementation of airport protection zoning, it is equally important
for airports to periodically review and, when needed, propose amendments to zoning
regulations. This is because FAA regulations and, more frequently, IFPs are subject to
change.
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When considering local airspace protection, there are two primary types of local airport land
use controls: (1) airport overlay zoning and (2) airport district land use planning or zoning.
Airport Overlay Zoning

Airport overlay zoning is also referred to as “airspace overlay zoning” or “airport hazard overlay zoning.” Airport overlay zoning is one of the most common types of airport protection zoning. In essence, an overlay is placed over the land use zones that may already be in place, adding
overlaying requirements to the zoning criteria. Overlay zoning for an airport is typically used to
add height restrictions to an area, but it can be used to restrict types of uses, as well as densities
or intensities of use. For example, if airport overlay zoning were to be added to an area zoned as
heavy industrial, then that area might be obligated to comply with the additional requirements
of the overlay zoning, such as a limitation on new structure heights, requirements for marking
or lighting, and a requirement to undergo the OE/AAA process, if applicable.
The core purpose of an airport overlay zone is to
• Identify potential obstructions before they occur
• Restrict the heights of objects in and around airports so that they do not interfere with aircraft

operations
• Provide a link to the federal and/or state airspace evaluation processes of tall structures
• Provide for the compatibility of land use under the airport approaches
• Protect the financial feasibility and economic development potential of the airport

Overlay zones are often modeled after the FAR Part 77 imaginary surfaces, notably the
approach (to protect landing aircraft) and horizontal surfaces (for airport traffic pattern protection), but frequently include some land use compatibility restrictions to help the airport meet
its grant assurance for land use compatibility. The overlay zone can extend over multiple types of
zoning districts, adding airport protection requirements to each of those areas. Overlays provide
an easy way to implement airport protection measures in developed and established areas within
the jurisdiction.
When an airport is surrounded by multiple jurisdictions, the staff should coordinate with all
potentially affected local entities to establish similar airport protection zoning provisions. This
can be accomplished by developing similar ordinances for each of the affected local jurisdictions or establishing an interlocal agreement between the local jurisdiction, acting as the airport
sponsor, and the affected jurisdictions. Generally, the most suitable time to add airport overlay
zoning to local land development regulations is when the local jurisdiction is updating a regular
land use plan or zoning regulation. However, such overlay regulations can be added to local
government zoning provisions at any time.
When airport overlay zoning is implemented, the more restrictive criteria of the base or
overlay zone will prevail. When establishing airport overlay zoning, the airport should tie the
zoning requirements to the most demanding existing or planned instrument procedures for
each runway. This protects future airport development and reduces the need to continually
update airport overlay zoning as developments occur.
Airport overlay zoning may be adopted with reference to the airport’s approved ALP. When
changes to the ALP result in a new, approved ALP, the airport overlay should be amended to coordinate with the new ALP. Involving local government planning staff as stakeholders in the airport
planning process can facilitate the coordination of ALP changes with airport zoning updates.
Airport Zoning or Land Use District Plan

An airport zoning or land use district is an area within a single local jurisdiction designated
for types of uses related to airport operations. With an airport zoning or land use district, the
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airport and any affiliated uses constitute the base zoning or land use, as opposed to being part of
an overlay on another type of use. An airport zoning or land use district can be established as an
initial type of use when the local government creates land development regulations or a land use
plan, when the specific property undergoes a change in local government control (e.g., following municipal annexation), or as the result of a change or rezoning to a comprehensive land use
plan. With an airport zoning or land use district, the permitted types of land uses and density
and intensity of use are well defined. The density and intensity of use also define the maximum
permitted height within a zone. While airport zoning or land use districts typically do not constitute an obstruction management tool, they should form part of a more comprehensive airport
obstruction management strategy.
Incorporating the airport zoning overlay or airport land use or zoning district into local government GIS applications makes the information readily available for local government staff
and the public. Landowners and real estate developers gain the ability to proactively evaluate
the development potential of a land parcel and likely restrictions or airport zoning requirements
with a few clicks of a mouse.
When establishing an airport zoning district or an airport zoning overlay, local communities need to be careful to avoid establishing zoning requirements that are so restrictive that
they result in a potential inverse condemnation. Inverse condemnation is when a government
agency’s taking of a property so greatly damages the use of a parcel of real property that the loss
in use becomes equivalent to the condemnation of the entire property. In the case of inverse condemnation, the property owners may have a legal claim to payment for the loss of the property
use in whole or in part.

Additional Obstruction Management Tools for Developed Areas
While avigation easements and airport zoning can promote and support airport obstruction management programs, there are additional obstruction management options that airports
located in highly developed areas or areas highly in demand for development may find especially
useful. These options include the following:
• High set-aside area development
• TDR
• Purchase of development rights

All of these options require the airport sponsor to work closely with local governmental entities because all three work in conjunction with local zoning.
High Set-Aside Area Development Process
Description

In circumstances such as a highly developed or highly desirable real estate market, obstruction
management necessitates a collaborative approach with the development community. Protecting the airspace, especially for air carriers’ OEI, has become a challenge at some commercial
service airports that are located close to areas with a high demand for tall structures. In those
cases, prohibiting tall structure development in certain areas may not be feasible, and the airport and funding agencies may not have sufficient resources to obtain avigation easements over
properties seeking to develop at the best, or highest, potential for use. Use of high set-aside area
development is an option for communities attempting to balance development demand with
the needs of an airport, which is an important economic development asset for the community.
High set-aside areas aim to focus tall structure development in specific areas around the airport
to limit the impact of tall structures on airport operations. This option should be undertaken
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Considerations for Development of Set-Aside Areas for High Rise Development
A high set-aside area can be best implemented with the development and use of
a composite airspace map that is tailored to the specific development scenario.
When developing an airspace composite map of a downtown district or other
areas of high-rise structures, the goal of high set-aside area implementation
should be clearly identified.
• Do the structures in the area already act as controlling obstacles for approach

and departure procedures and, therefore, is the intent of the high set-aside
development to prevent any further impact (e.g., San Jose, California); or
• Is the goal of the area development to maximize the building heights in excess
of those that exist, without causing further adverse impacts on the airport
(e.g., Miami, Florida)?

in coordination with the real estate development community and local decision-makers. To
identify areas available for high set-aside, the airport sponsor first identifies the highest priority
areas to be protected in order to provide the approach and departure surfaces for the necessary
instrument approach or departure procedures. In identifying these areas, the airport sponsor by
default also identifies lower priority areas, where tall structures may have a lesser impact on airport operations and thus protection is not as critical. These areas are typically identified through
the development of a composite map for the airport, discussed in Chapter 6.
High set-aside area development should aim to divert tall structure impacts to standard
departures, OEI surfaces, final and missed approach segments, and elements of airspace critical
to maintaining set minimum vectoring altitudes to areas more suitable for such development.
Clearly identifying the goal of the high set-aside area implementation is important in determining which imaginary surfaces and criteria can be impacted or modified without affecting
airport operations and which cannot. The high set-aside development process should involve all
potentially affected aviation and nonaviation stakeholders to reach mutually acceptable results.
Standard Departures

Any area identified as a high-rise district is likely to already require departure climb gradients
that are not standard for one or multiple runways. Airport users should agree on an acceptable
maximum nonstandard climb gradient. The criteria will be different from airport to airport,
because it depends on the location of the high-rise area in relation to the extended runway
centerlines, prevailing weather patterns, and runway layouts that dictate primary arrival and
departure usage.
OEI Departures

OEI surfaces will likely be the controlling criteria for a runway that is aligned with the proposed high set-aside district. Airport sponsors should collaborate with air carriers to establish
the necessary corridors for OEI departures. If existing structures impact existing corridors,
further impact should be prevented, and a separate turning corridor may need to be developed
and protected to preserve long-haul routes that require shallower OEI slopes on departure.
Approaches

Even if the high-rise district is between the extended centerlines of the airport’s parallel runways, many of the approach surface clearance criteria may restrict the heights allowable in that
zone or be impacted. This is especially true of the nonvertically guided procedures that create
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low, flat surfaces relatively far away from the airport, as described in Section 3.7. Although it is
possible to modify these procedures, this only applies in special circumstances for which the FAA
may redesign the nonvertically guided procedures to incorporate or adjust step-down fixes or
minimum descent altitudes to allow higher building heights in given areas.
The FAA is prohibited from incorporating modifications to their TERPS standards as a way
of mitigating a substantial adverse effect through the OE/AAA process. However, if the airport
requests such a modification as part of a comprehensive high set-aside zoning initiative conducted jointly with the various stakeholders in the process, the FAA has been known to develop
solutions that benefit the high set-aside area while protecting the airspace. This approach was
successful in San Jose, California, and Miami, Florida.
Missed Approaches

Every IAP has an associated missed approach procedure. When considering the development of a high set-aside area, the airport should evaluate the impacts on the missed approach
procedures serving the approaches on the opposite end of the airport. It is critical to consider all
missed approach procedures to prevent an increase to the landing minimums for the affected
approach.
Minimum Vectoring Altitude

The minimum vectoring altitude is the altitude at which controllers know they can freely vector aircraft across an area. This altitude is predicated on 1,000 feet of clearance above the highest
obstacle. If the goal is to increase building heights or expand the area’s lateral limits, consideration must be given to the minimum vectoring altitude over the area.
Steps

Following the evaluation and establishment of stakeholder priorities, a composite map of all
critical surfaces can be developed, and potential impacts can be coordinated with the FAA Flight
Procedures Team and Airports district office staff. Height limitations should be incorporated
in local zoning regulations to ensure that the agreed-on maximum development scenarios are
adhered to by all process participants.
Using the information gathered during high set-aside area development, local zoning should be
established or modified to protect the most important approach and departure surfaces while allowing penetrations to other surfaces within specific limits. Throughout this process, it is important
for the airport to educate the interested and potentially affected stakeholders to help obtain buy-in.
Likely interested stakeholders may include the following:
•
•
•
•
•

Local officials
The development community
The FAA
Airlines and other airport users
Airport representatives

Once the high set-aside areas are established, the associated mapping should be shared with
the FAA to be used as a part of the OE/AAA review process.
TDR
While high-density set-aside areas are a regulatory feature of airport protection zoning, the
TDR is an incentive program that can be included in zoning to encourage development that is
not compatible with airport operations to occur farther from the airport. This option is useful
when the prohibition or limitation of property development near an airport via zoning may lead
to development rights issues.
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The TDR is a zoning technique used to redirect development. A TDR program has a sending
area, in which it is desirable to limit development, and a receiving area, in which development
density can be increased through the TDR. This option has been most frequently used to protect
farmland and other natural or cultural resources, but a TDR can be used to protect airports from
incompatible development, especially tall, high-density development.
State regulations that enable a TDR must be in place for a TDR to be used. The TDR allows
landowners to be compensated for choosing not to develop their land or to limit development.
Under these zoning laws, a landowner is able to separate the development rights of their land
from the land itself and transfer these rights to another landowner or developer at another location. After the development rights to a piece of land are sold to another landowner or developer,
the land itself is permanently protected through a deed restriction or restrictive covenant. Development rights can be purchased by other private entities or by a public entity and later sold to
a private entity.
To be successful, TDR programs must be tailored to market forces. To have a successful TDR
program, in addition to having the enabling regulations in place, the following market forces
need to be present:
• A buyer who wants what a developer can build using the TDR
• A developer who wants to buy the TDR and transfer them to the receiving area
• A landowner who is willing to sell the TDR and permanently restrict their land

Use of a TDR allows local government to control land use and compensate landowners for
restrictions on their properties. Also, following the TDR and development of the property, the
protection measures become more permanent, unlike zoning regulations, which can be changed.
To establish a TDR program, an airport must work closely with the local government to
identify areas unsuitable for specific types of development around the airport. Concurrently,
the local governmental needs to identify areas within the jurisdiction in which density could
be increased beyond the current zoning by using a TDR. An increased density in these receiving areas needs to be desirable not only to the developer but to the ultimate purchaser of the
development. Using a TDR provides a mechanism to encourage development that could affect
navigable airspace or hinder airport operations to occur at a more suitable location.
Purchase of Development Rights
As with the TDR, the purchase of development rights also allows the ownership and development (use) rights of a property to be separated from the property. However, in the case of
a purchase of development rights, the airport sponsor is typically the entity that purchases the
development rights of a property in order to control the use of the land, its density and intensity
of use, and the allowable height for development of the land. This development control mechanism gives the airport flexibility in adjusting the agreement to purchase the rights to fit the specific property. Development rights are generally purchased to decrease the density and intensity
or height of the development on the property. Therefore, purchased rights affect the property’s
value by limiting its utility to uses that remain permitted under the purchase agreement.
Because the property owner retains fee simple ownership of the property, the property can be
resold later with all the associated development restrictions. Similar to the TDR option, the purchase of development rights has been most commonly used for the preservation of agricultural
or environmentally sensitive properties. Nonetheless, the mechanism can be used to address
obstruction management matters at airports as well. The flexibility of purchasing development
rights and its real property market pricing make it an attractive option for airports that have the
fiscal resources to implement it. Unlike the purchase of an easement, the purchase of development rights is not eligible for federal grant funding.
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7.3 OAP
Obstruction Data Submission Considerations
Even with proactive planning and zoning, as the FAA receives new obstruction data from
airport surveys and other submittals, critical obstructions may be identified, such as vegetation
that has grown into an airspace surface. When an obstruction is identified, the FAA will require
its verification, if not already surveyed, and may require that an OAP be developed by the airport
to indicate when and how the identified obstructions will be addressed. Depending on the extent
to which an obstruction penetrates an airspace surface, the FAA may also take immediate steps
to limit/modify instrument procedures until the identified obstruction is addressed.
Before any survey data are submitted through Airports GIS, airport management
should identify any obstructions and focus on addressing them. Obstructions are classified
based on their impacts to the airport’s imaginary or design surfaces. Obstructions with the
most impact should receive obstruction management or removal priority to avoid imminent
impacts on airport operations, such as changes to or the suspension of instrument procedures. Ideally, any impacts to airport surfaces should be addressed prior to the submittal of
data to the FAA, with the post-action condition of the obstruction surveyed and the action
clearly noted on the submittal (e.g., tree removal or trimming in the visual area surface). The
remainder of the impacts must be identified and prioritized through the OAP. The submission of all such data should be timely and appropriately coordinated through the requisite
FAA Airports district office staff.

Need for an OAP
If the airport sponsor identifies obstacles, an OAP should be prepared. An OAP may also
need to be developed to address obstacles that the FAA identifies in its review of surveys and
other data. An OAP is most commonly prepared as a reactive tool to resolve obstacles identified
around an airport, but it can be used as a proactive tool to address objects before they become
obstacles. An example of this approach would be using the OAP to assist an airport in managing
vegetation. An OAP template (spreadsheet) is included in ACRP WebResource 7.
The FAA Airports district office is responsible for ensuring that airport sponsors properly
incorporate the identification and planned mitigation of obstacles penetrating the approach
and departure surfaces into master plans, ALP updates, obstruction studies, the FAA 5010 form,
the Airports GIS SAV tool, and other relevant documents. The complexity and extent of the
OAP will vary based on the obstacles at an airport. It is important that the plan detail any phases
needed to accomplish mitigation of obstacles. If the clearance of obstacles is not immediately
feasible, the airport sponsor should document the obstacles’ effects and expect the item to be
tracked as an open action. Depending on the impact of the obstacle, until it is resolved, a restriction may be imposed on the affected IAP(s).

Content of the OAP
While OAPs vary in complexity, the following elements are typically required:
• Identification of obstacles
• Resolution plan for obstacle management or mitigation, including prioritization

Identification of Obstacles
While the FAA’s focus has been on the 20:1 visual surface, an airport sponsor is required
to include all airport approach and departure surfaces when identifying obstacles. The
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surfaces required to be maintained are those identified by FAA AC 150/5300-13A and FAA
Order 8260.3D. If the FAA has identified 20:1 surface obstacles in any approach surface, the
airport sponsor is responsible for checking all approach surfaces for 20:1 penetrations, along
with the other approach and departure surfaces. When identifying obstacles, it is important to
identify the amount of penetration because this drives the potential impact to IAPs.
Resolution of Obstacles
The potential resolution for obstacles varies based on whether an obstacle is on airport (i.e.,
within the airport’s control) or off airport (i.e., outside the airport’s control). For obstacles to
an existing approach, the timing and the type of proposed resolution depend on the amount of
penetration.
For existing IAPs, the following are potential resolutions:
• Light obstacle: Allows nighttime operations, but visibility is no lower than 5,000 RVR or

1 statue mile.
• Lower obstacle: Eliminates night and visibility restrictions but requires a full survey from a

licensed surveyor to update the obstacle database.
• Remove obstacle: Eliminates night and visibility restrictions. Obstacles off airport property
may be difficult to remove or lower.
• VGSI: This ground device may be used to mitigate obstructions, provided that
– The VGSI is not restricted (no baffling)
– The obstacle does not penetrate the VGSI OCS
– The VGSI angle is equal to or less than the procedure’s glidepath or vertical descent angle
– The VGSI TCH is not more than 15 feet higher than the procedure’s TCH
– The VDP is not published, and visibility is not lower than 5,000 RVR or 1 statute mile
– The VGSI has been commissioned by the airport’s flight check.
When an airport has control over an obstacle, the preferred action is to lower or remove the
obstacle to restore the IAP. When it is not feasible to remove the obstacle, lighting the obstacle
may allow for the return of nighttime instrument operations but potentially with higher minimums. While the airport sponsor is addressing the obstacles, the FAA may restrict the IAP
visibility, minimums, or nighttime operations.
The FAA’s interim policy for 20:1 notification and mitigation was issued in November 2013
and cancelled in January 2016, and a new policy has not been agreed on. The interim policy
included provisions for a mitigation time frame. TERPS criteria do not allow for a mitigation
timeline; however, because the Flight Procedures Team and Airports district office staff have
been directed to use the SAV tool for notification and mitigation, the FAA is allowing 30 days
for an airport to validate the obstructions. After the 30-day validation period, the airport’s
response or lack of response is sent to the Flight Standards District Office for a determination
on the number of days allowed for an airport to become compliant before the procedures are
restricted.

7.4 Environmental Considerations
of Obstruction Management
Even after an airport sponsor has the appropriate control over property to remove obstructions, if the airport is pursuing federal funding for property or easement acquisition and/or
obstruction removal, the appropriate level of environmental documentation must be prepared.
Part of this document preparation involves outreach to state and federal resource agencies
and Native American tribes. This outreach will help the airport sponsor identify any potential
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environmental impacts that must be addressed or mitigated. The environmental documentation
requirements for FAA actions are defined in the following:
• FAA Order 1050.1: Environmental Impacts: Policies and Procedures, which translates the

NEPA requirements to the FAA.
• FAA Order 5050.4B: National Environmental Policy Act (NEPA) Implementing Instructions

for Airport Actions, which is specific to the FAA Airports LOB that oversees Airport Improvement Program grants for airports.
• Environmental Desk Reference for Airport Actions, which summarizes the specialpurpose laws and associated environmental impact categories in order to assist with NEPA
implementation.
In addition to complying with NEPA, airports may also need to comply with any state environmental regulations, especially in California, where these regulations may be more restrictive.
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 provides a summary of relevant federal and state environmental review statues and the responsibilities of various stakeholders.
The FAA groups environmental considerations into multiple categories, as identified in FAA
Order 5050.4B. Not all categories will apply to all airports or all projects, but each must be
reviewed to determine whether or not it is applicable. If applicable, additional analysis is needed
to determine whether there would be a potential impact. The FAA has three levels of environmental review:
• CATEX
• EA
• EIS

An obstruction management project without new airport development is most likely to
require the preparation of a CATEX or EA.

CATEX
A CATEX is the shortest form of an environmental review. Airport projects (referred to as
“actions”) that are usually eligible for a CATEX are in Tables 6-1 and 6-2 of FAA Order 5050.4B.
These actions, individually or cumulatively, do not normally have a significant effect on the
environment. However, some of these actions must be evaluated to determine whether there are
any extraordinary circumstances, such as the presence of protected animal species, which would
require a more detailed environmental review. As part of this evaluation, for a project disturbing new areas, the sponsor should solicit comments from appropriate environmental agencies,
including U.S. Fish and Wildlife Service and state wildlife agencies (threatened and endangered
species), U.S. Army Corps of Engineers (wetlands), U.S. Department of Agriculture (farm land),
and state historical and archaeological resources (cultural resources). Letters soliciting comments should include a description of the project, a map, and an exhibit of the project. As part
of FAA SOP 5.1: CATEX Determinations, the FAA developed a CATEX form to document a
project’s eligibility for a CATEX. An airport sponsor may use a consultant to prepare a CATEX,
or it may be internally prepared.
Any impact in an environmental category can change a project’s environmental documentation process from a CATEX to an EA, but the most common (extraordinary circumstances)
are biological (endangered or threatened species); the National Historic Preservation Act; U.S.
Department of Transportation 4(f) or 6(f) areas; wetlands; and coastal resources, where applicable. When preparing a CATEX, it is necessary to demonstrate that there are no environmental
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impacts. When a project is disturbing new areas, field studies may be necessary as part of a
CATEX to demonstrate no impacts. If there are impacts but they can be mitigated, it will be
necessary to prepare an EA.

EA
The EA is intended to be a concise document that takes a hard look at the expected environmental effects of a proposed action. Actions normally requiring an EA related to obstruction
management are the following:
• Categorically excluded actions involving extraordinary circumstances or with mitigatable
•
•
•
•

impacts
Acquiring land for any project typically requiring an EA
New runway construction, major runway strengthening, or runway extension projects
Projects involving prime and unique farmland, navigable waters, or wetlands
Other circumstances that have a controversy because the proposed action involves a specialpurpose environmental law

Typically, an airport sponsor will use a consultant to prepare an EA. The consultant selection
for an EA preparation must be per FAA requirements for the costs to be grant-eligible. The FAA
generally is the lead agency for airport project EAs. While not common, there can be a cooperating agency that will work with the FAA on the EA. Cooperating agencies are more common
when preparing an EIS, which is discussed below.
For projects that are not included on the CATEX list but are not anticipated to have an adverse
environmental impact, an EA short form may be completed and is usually available from the
FAA region. This form can also serve as a screening tool for a project with potential environmental impacts. The FAA’s Eastern Region is one of the regions that offers an EA short form.

EIS
An EIS is typically prepared when an EA identifies a significant impact, or a significant impact
is identified before starting an EA. For instance, an EIS is required for a new, commercial service
airport in a metropolitan statistical area or a new runway in a metropolitan statistical area. The
airport sponsor funds the study for an EIS, which is eligible for Airport Improvement Program
grant funding, and the FAA selects the consultant. An EIS is typically a longer, more detailed
document. The process is also more involved and starts with a detailed scoping process that
includes stakeholder, agency, and public involvement. If a small airport must prepare an EIS,
the airport sponsor works closely with the FAA Airports district office to properly scope and
implement the process.

Potential Environmental Categories
Some of the more common obstruction management activities that result in potential environmental impacts include, but are not limited to the following:
•
•
•
•
•
•

Potential endangered or threatened species habitat impacts related to vegetation removal
Potential wetland impacts related to clearing vegetation in wetlands
Historical impacts for vegetation removal in areas with the potential for historical artifacts
Vegetation clearing in historical neighborhoods or by historical structures
Water quality management if vegetation removal is near a water body
Perceived noise increases when vegetated buffers are removed
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Even if a sponsor is using local money to address obstruction removal, the special-purpose
environmental laws and state laws still must be considered. Nothing exempts the airport sponsor enacting elements of the airport obstruction management program from meeting the
federal or state environmental requirements.

Potential Vegetation Mitigation Considerations and Measures
Addressing vegetation impacts should include a number of considerations:
• Ownership of specific vegetation has to be confirmed prior to any action. A property owner

may mistakenly presume they own a tree on a property boundary when it may actually belong
to a neighbor.
• Access to the vegetation has to be ensured. Adjacent property owners may be unwilling to
permit the use of their property for access by personnel and equipment to trim or remove a
vegetative obstruction.
• Soil erosion due to vegetation removal has to be considered on-site for the property owner
and off-site for the adjacent property owners.
• Prior to vegetation removal, the airport should address any potential viewshed issues (what is
visible from a location) with the property owners or adjacent property owners.

Vegetation Mitigation at Bowman Field (LOU)
Bowman Field—5 miles from the heart of Louisville, Kentucky—is a crucial
reliever for Louisville International Airport and is a busy airport in its own right,
with significant GA operations. The property is encapsulated by two golf courses
and dense residential development, all of which contain significant tree vegetation. In addition, Bowman Field has the most based aircraft than any other
airport in Indiana or Kentucky, making it a vital link in the NAS.
Because of the trees on neighboring properties, the airport lost two nighttime
instrument approaches in 2011 and all nighttime approaches in the summer of
2013. To remedy the situation and maintain airport operational capabilities, the
Bowman Field Airport Area Safety Program began, which involved a consultant
to determine current and future obstructions, communicate with neighbors and
elected officials, acquire easements, trim or remove obstructions and mitigate
for any removals. Current and future tree obstructions were identified, and easements were obtained for the relevant properties. A large amount of trees was
removed. To entice landowners and assist in the easement acquisition and
removal process, the airport offered a two-for-one replacement for any removed
trees, as well as landscaping restoration. The consultant team included a local
landscape architecture firm.
This collaboration produced a replacement tree guide—an informative book
from which landowners were able choose new, compatible trees. The pages
are filled with different native trees and variants, grouped by how tall they can
grow, thus providing a handy reference for replacement trees based on the
height restriction easement. This book, along with compensated tree removal
and replacement, was popular with the landowners and provided a win-win
solution for the airport and its neighbors.
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When dealing with potential habitat impacts, an airport sponsor may be able to choose the
season for the work so that mitigation is accomplished when the endangered or threatened species in question are not present. Also, before removing trees, a sponsor should identify whether
there are less invasive techniques, such as cutting a tree and leaving the stump (cut at ground
level) rather than grubbing. Using less invasive techniques can minimize ground disturbance,
which is especially important when working near waterways and archaeological sites. When conducting tree removal in residential areas, removing the tree and replacing it with a shorter species
is a common mitigation measure. Also, when replacing the vegetation, the party carrying out the
mitigation should ensure that the replacement is not only the proper species for the replant but
also that solid protocols are in place to promote effective survival rates.

7.5 Air Carrier Considerations
For airports with air carrier or frequent charter operations, developing effective relationships with airport tenants and users can provide a better exchange of information, and
this may help the airport protect its users’ need to meet OEI departure requirements.
As discussed in Section 3.5, air carriers operating under FAR Part 121 or Part 135 or ICAO
Annex 6 regulations are required to evaluate departure paths for obstacle clearance in the event
of an engine-out.
As discussed in Chapter 3, the standard ratio for an OEI OIS slope is 62.5:1, and FAA
AC 120-91 and ICAO Annex 6 OEI describe standard splays that encompass large areas. The FAA
allows air carriers to perform an analysis to reduce the area to be included in the OEI. There are
two key analysis methods: (1) the area analysis method and (2) the flight track analysis method.
As a result of airport and air carrier specific analysis, the OEI surface splays can vary substantially based on the operator, type of the aircraft, operational needs specific to the air carrier, and
the method used for OEI analysis. Therefore, mitigating existing or potential OEI obstructions
as a part of the comprehensive obstruction management program requires substantial coordination among the airport, its users and tenants, and the surrounding communities that benefit
from the service provided by the airport’s users. While the overall coordination process between
the airport and nonairport stakeholders is similar to that of mitigating non-air-carrier surface
impacts, the diversity of requirements specific to air carriers and the focus on specific air capacity
concerns are what make this process unique.
Identifying the affected airport or airspace users is the first step in reactive or proactive OEI
impact mitigation. Even facilities that do not have scheduled air carrier service may be frequently
served by companies operating as on-demand FAR Part 135 operators. Identifying and engaging those users makes the evaluation process more inclusive and reduces the likelihood that a
particular set of operations will be adversely impacted by a proposal.
The next step is identifying the operational requirements or limitations of the identified airport users. The intent of the inquiry is dependent on the nature of the OEI impact mitigation—
whether it is conducted to proactively improve or maintain the present operational conditions
or is the result of a proposal that may negatively affect operations. For proactive obstruction
management, the airport should engage with each of the identified airport users and establish, based on air service market conditions, existing and potential future needs and the type of
analysis to be conducted and what OEI slope ratio would clear the current controlling obstacle.
Furthermore, if a full obstruction survey has been conducted and additional obstacle data are
available, the airport may reach out to air carrier users and evaluate hypothetical conditions
following the removal or lowering of the controlling obstacle. Ultimately, the goal would be
to obtain the maximum or least restrictive OEI surface for all potentially affected airport users
based on their maximum operational capacity, as supported by an air service study.
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When reactively responding to a tall structure proposal, the airport should conduct a similar
outreach, with the goal of determining whether the proposal would affect any of the airport
users by limiting aircraft passenger, cargo, and fuel loads. A basic economic impact analysis can
indicate the real-world direct and indirect economic consequences of a proposal on air service
and economic activity for the region. Based on the analysis and findings, the airport sponsor
may choose to codify the OEI surfaces as a part of any airport protection regulations to protect
the airport’s economic viability.

7.6 Working with State Aviation Agencies
to Manage Obstructions
As discussed in previous sections, state aviation or aeronautics agencies have many connections to airport obstruction management tasks, whether through establishing or requiring airport protection zoning or land regulations or by providing airport obstruction data collection
services. As such, in addition to state-related obligations, state agencies frequently have a broad
range of resources that can help airports with obstruction mitigation tasks.
All airports have to be aware of potential obligations that are based on state regulations
related to airport obstruction management. As discussed in Chapter 2, state laws or regulations
may contain requirements obligating airport sponsors to address obstructions—on and off
airport—through management, mitigation, permitting, or any combination thereof. Additionally, airports should be familiar with any potential airport criteria (e.g., state airport licensing)
that may be affected by unmitigated obstructions and lead to concerns and conflict with the
state aviation or aeronautics agency. Obstruction mitigation may be a part of grant assurances
in states that offer airport improvement funds. Moreover, other (nonaviation) state entities,
such as planning, environmental, or historical preservation, may require coordination during
the obstruction management process. However, despite a range of potential obligations that may
encumber an airport and mandate obstruction management options, state aviation agencies
offer a valuable reference and resource with many potential benefits.
Airports that lack technical or financial resources to implement obstruction data collection may benefit from state initiatives to provide data collection and mitigation services. As an
example, states that conduct free Airport Master Record data updates for airports may collect
and provide basic obstruction data to airports. For example, the South Carolina Aeronautics
Commission provides such a service through the use of unmanned aerial system technology
supported by ground surveys using total stations for data gathering.
Several states that offer airport improvement funds make those funds available for airports to
conduct obstruction data collection or obstruction removal tasks. The funds may be available
for vegetation harvesting, fee simple property acquisition, or even the purchase of avigation
easements. Despite relatively limited state airport improvement funding, states generally have
a broader authority to authorize some projects that may not qualify for federal funds. Airports
should be aware that receiving funds to trim or mitigate vegetation might preclude the airport
from qualifying for such funds in the future if the vegetation grows to the point of a repeat
impact on air navigation.
In addition to fiscal or technical resources, state agencies may be available to use permitting or regulatory requirements to argue for the enforcement of airport protection zoning
provisions with reluctant members of the real estate development community or the general
public. State aeronautics agencies tend to maintain ongoing working relationships with other
state agencies and the FAA and are thus able to serve as liaison for the airport, other state
agencies, and the FAA.
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Airports that are preparing to implement a comprehensive airport obstruction management program should consider the following steps when working with their state aeronautics
agency:
• Identify applicable state requirements for obstruction management
• Identify state responsibilities and airport obligations or responsibilities to the state aeronau-

tics agency
• Identify state obstruction management funding sources and funding obligations and
limitations
• Continue to coordinate with and involve state aviation or aeronautics staff in obstruction
program functions
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CHAPTER 8

Building Support for Airport
Obstruction Management
Key Insights
Effective communication strategies have three primary components: audience identification,
message crafting, and consensus building among participants.
Working in a collaborative manner that fosters open communication and an environment in
which disagreement is respected will help build consensus among stakeholders.
The key stakeholders in an airport’s obstruction management program will vary based on the
airport’s location and surrounding development.
It is better to invite potential stakeholders to participate with an option to decline than to omit
potentially interested stakeholders.
Working toward consensus requires an open environment where disagreement is respected.

Key Definitions
Collaboration: Working together toward a solution and recognizing everyone’s ideas and
interests.
Consensus: An overwhelming agreement, not unanimous agreement.
Stakeholder: A person, group, or organization that has an interest or concern in an organization. Stakeholders can affect or be affected by the organization’s action, objects, and
policies.

8.1 Developing a Communication Strategy
for Obstruction Management
The areas in which airports need to manage obstructions extend well beyond airport property. Thus, airport sponsors typically need to work with multiple stakeholders that have differing priorities. Consensus building and conflict resolution are useful tools for airport sponsors
to employ to educate stakeholders and work toward mutually beneficial solutions for airport
obstruction management challenges.
Airport obstruction management is a technical and complicated subject. To understand an
airport’s needs and requirements, the nonairport community needs plain language and education and outreach efforts from subject matter experts. The task of establishing a baseline
92
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understanding of obstruction management requirements and airspace protection needs and
communicating these to an audience of varying backgrounds and knowledge levels is complex
but critical.
When communicating technical information to an audience of non-subject-matter experts,
how the message is conveyed is just as important as the information itself. The objective is to
understand the perspective of the audience receiving the message from the following standpoint:
•
•
•
•

What do they want?
What do they need?
How does obstruction management impact their daily activities?
What do they stand to lose or gain from a particular obstruction management issue?

If airport sponsors are able to understand the outside stakeholders’ perspective and their
objectives and constraints, sponsors and stakeholders can work jointly toward a win-win
approach. This is the foundation of developing and maintaining consensus.
A consensus-building communication strategy has three primary components: (1) identifying
the appropriate audience, (2) crafting the message, and (3) building consensus among participants. This chapter examines each of these components in detail and how they work together to
form a comprehensive communication strategy for obstruction management.
Airport obstruction management consensus building is best accomplished when it can
occur in a proactive manner before an issue arises; however, many times it is used in a reactive
situation. Reactive obstruction management is responding to a proposed new structure, alteration to an existing structure, or an FAA notice to an airport of substantial adverse effects on a
particular airspace segment, such as from growing vegetation that requires timely involvement
by the airport.
In a reactive situation, the airport sponsor should, at a minimum, reach out to the structure proponent representative and, as applicable, engage the local and state staff responsible
for airport and airspace protection and any airport tenants and users that may be affected
by the proposal. Additionally, if the notification of the proposal is received via an FAA
communication (e.g., circularization of an aeronautical study), the airport sponsor should
also reach out to the appropriate FAA air traffic organization and Airports district office
staff. In the outreach to the FAA, the airport sponsor should ask to receive guidance on next
steps and engage the FAA authorities in seeking potential solutions to avoid or mitigate the
proposal’s impacts.

8.2 Identifying the Audience
Stakeholder Identification
The first step in developing an obstruction management communication strategy is establishing which stakeholders have interests that will be impacted and/or need to be engaged to resolve
the matter. For the majority of airports, there are several categories of stakeholders that may
need to be engaged regarding obstruction management issues. These stakeholders could include
on- and off-airport interests, such as the following:
•
•
•
•
•

Airport tenants
Airport users (e.g., air carriers, charter operators, aviation businesses)
Adjacent local government representatives
Local government planning, zoning, or legal affairs staff
Airport-adjacent property owners
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•
•
•
•
•
•
•
•

Realtors
Real estate developers
Construction companies
Crane operators
Hotel operators
Utility companies
Environmental and historical preservation watchdogs and interest groups
General public

Audience identification for proactive obstruction management can be a more comprehensive process. Whereas reactive obstruction management tends to have defined stakeholders,
proactive obstruction management involves establishing tools to minimize future airspace
obstruction issues and addressing any existing airspace obstruction issues. Also, after reaching
an initial agreement with stakeholders, proactive obstruction management involves an ongoing commitment from all involved stakeholders to abide by the agreements. In identifying key
participants in proactive obstruction management program development, the airport or its
sponsor must answer the following:
• Which interest groups, authorities, or entities have a critical impact on or will be fundamen-

tally affected by the implementation of obstruction management at the airport or a failure to
implement obstruction management? The identified stakeholders may go far beyond those
listed above; the list needs to be inclusive to maintain program support and resiliency to
challenges.
• Will the identified stakeholder contribute to the process or stand to gain something from being
involved in this process? Airport management must be mindful of the mutual gain dynamic
of this process and seek to identify ways to capitalize on mutual gains from the onset. If
the airport is unable to clearly identify the benefit of participating in program development or implementation to a particular stakeholder, reaching consensus could be more
problematic.
• Is the identified stakeholder represented exclusively, or do the entity’s interests receive
sufficient support through another stakeholder interest group? Interests that may
be represented through an inclusive interest group may not require additional, separate
representation.
• Do the identified individual stakeholders sufficiently and authoritatively represent the larger
stakeholder interest and have vested powers to make decisions on behalf of the overall group?
The authority of participants in the process must be clearly established in order to avoid
entanglement in two-table negotiation dynamics—where group representatives may not have
exclusive decision-making authority on behalf of the stakeholder group leadership—that lead
to the protraction of negotiation and consensus building.
In stakeholder identification, engaging larger interest groups that represent particular stakeholder interests on a federal or state level (e.g., the National Audubon Society, the Urban Land
Institute, etc.) may be advantageous. If the larger entities are not interested in participating, they
will be likely to assist in identifying local entities that will participate.
While airport sponsors need to be aware of and understand existing local regulations and
enforcement mechanisms to prevent impacts on the navigable airspace by either structures or
vegetation, many of the stakeholders in the obstruction management process do not encounter
these matters as a part of their regular duties. Therefore, to effectively monitor and prevent
impacts and protect the facility from encroachment, airport sponsors need to communicate
obstruction management concerns to relevant stakeholders. While state or local airport and
airspace protection criteria may provide a degree of protection, in the absence of strong regulations or enforcement, airport sponsors will be required to rely more heavily on education and
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Communicating with Stakeholders on Obstruction Management Issues
The North Central Texas Council of Governments (NCTCOG) has developed a
succinct communications toolkit for addressing airport encroachment. The toolkit
includes a robust communications plan that separates relevant information into
audience-specific categories: realtors, construction companies, crane and gas
well operators, and the general public. With the absence of state laws related
to such matters as noise disclosure, NCTCOG has long recognized the importance
of communicating airport value to nonairport stakeholders. Therefore, the
organization has been more proactive in stakeholder outreach in airport and
airspace protection.

stakeholder engagement tools to achieve cooperation from the community and protect the
facility and its navigable airspace.
When identifying the appropriate stakeholders to engage with in matters of reactive or
proactive obstruction management, it is critical to establish that the stakeholders being
engaged can represent the interests of an overall group of stakeholders and/or that the
engaged stakeholders have the authority to make decisions on behalf of their organization.
When negotiating an agreement or reaching a consensus on an issue, stakeholder representatives who may not sufficiently represent the interests of the overall group or may not
have the appropriate decision-making authority, may lead to a “two-table negotiations”
scenario. In this scenario, when consensus is reached on a particular issue, each individual
stakeholder representative carries the consensus outcome to internal decision-makers for
approval. If the stakeholder representative lacks the vested authority to negotiate consensus
on the group’s behalf, achieving and maintaining the conditions of the consensus becomes
problematic at best.
Airports should carefully vet the engaged stakeholders to determine the likelihood that their
representatives have the appropriate functional authority to negotiate consensus on the group’s
or entity’s behalf.

Communicating Obstruction Effects to Decision-Makers
Identifying the important decision-makers in a community is key to making sure an airport’s
positions are effectively heard. Community decision-makers are likely to include local and/or
regional elected officials and members of the planning or zoning board.
When delivering a message on airport obstruction management to the decision-maker audience, the airport should focus on the airport’s beneficial role in the community (e.g., transportation node, emergency response resource and staging area, etc.), fiscal and economic impacts
on the community, and long-term airport development goals. The members of this stakeholder
group are keenly focused on the financial bottom line. If the airport sponsor has quantified the
economic impact of the airport for the community, it is a valuable tool to use with this stakeholder group.
When communicating about the financial aspects of airport obstruction management, an
airport sponsor should communicate that protecting the airport and airspace from encroachment is an important part of federal and many state grant assurances and an airport may incur

Copyright National Academy of Sciences. All rights reserved.

ACRP Research Report 195: Best Practices for Airport Obstruction Management Guidebook

96   Best Practices for Airport Obstruction Management Guidebook

Communicating the Financial Aspects of Airport Obstructions
to Community Leaders
When making the case to surrounding communities, the Metropolitan Washington
Airports Authority emphasizes its role as a key economic engine for the
community. Airport representatives, with the assistance of airlines, routinely take
the time to explain the effect an impact on a particular surface (e.g., OEI surface)
may have.
In its presentation, Metropolitan Washington Airports Authority representatives
describe the impact of a proposed obstruction, detailing how the obstruction
would reduce air carrier passenger or cargo loads, range of service, and safety of
operation if it encroached upon a particular airspace segment.

a direct cost if there is a violation. Also, in addition to obstruction management assisting the
airport sponsor in avoiding costs, an economic impact study can be used to assist in communicating the positive value of the airport as a community asset. If the airport does not have an
existing or recent economic impact study, and creating a new one is not an option, Airports
Council International–North America has many national, state and regional economic impact
studies, such as The Economic Impact of Civil Aviation on the U.S. Economy by the FAA (Office
of Performance Analysis, FAA 2015). The airport staff should reach out to the state aeronautics
agency, regional planning entities or councils, or the state economic development authorities
to check for the existence of a local or statewide economic impact study, if one was not created
locally. Many state aeronautics or regional planning agencies (e.g., NCTCOG) also conduct
periodic analyses that may support the airport’s position. If the airport provides services to air
carrier or charter operators, engaging them early in the outreach process presents an opportunity to use their expertise and fiscal impact calculations to assist the airport in obstruction
management. Many of those organizations employ professional government relations staff that
will have the appropriate skill and resource set to communicate the airport users’ concerns to
decision-makers.
If a proposed action will result in an obstruction that could lead to operational limitations,
loss of a tenant or operator, etc., the airport should stress the direct and indirect economic
impacts of that action.

Key Strategies for Working with Planning or Zoning Staff
and Cross-Jurisdictional Coordination
Navigating state and local land use zoning regulations can be a daunting task for airports and
nonaviation stakeholders. Depending on a state’s statutory provisions, airports implementing
airport obstruction management or reacting to an airspace impact can either rely on strict zoning regulations or be hampered by the lack of such regulations. If such regulations exist, the
zoning or land development ordinances for the particular local jurisdiction will determine the
extent of and govern implementation of airport and airspace protection. While the federal government has sovereign authority over airspace and the FAA is charged with implementing safety
and efficiency measures, the ultimate authority to implement provisions that allow, limit, or
prohibit development that may affect airspace lies with local governments. The local government land use planning or zoning staff has the executive authority to oversee those processes
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and are a key stakeholder in obstruction management implementation. Local
government websites will be the best source for up-to-date zoning ordinance
information and contact information for responsible officials.
Local planning or zoning officials can serve as a highly valuable asset for an
airport sponsor because they can assist in obstruction management through
enforcement of federal provisions and state regulations pertaining to airspace
protection. However, for obstruction management, proactive engagement or
early problem detection is key. For this reason, ongoing, informal, staff-level
discussions with planners on future airport plans, issues, and concerns will help
keep lines of communication open and friendly.
During these discussions, airport staff has the opportunity to educate the
planning and zoning staff about matters related to obstruction management and
how airspace protection affects local policies or projects that may be under consideration. Airports that have developed ALPs or, especially, three-dimensional
imaginary surface maps should provide the maps or any updates thereto for use
and reference by local government staff. Relationships with and outreach to the
policy implementers are more crucial for states that lack robust airport protection zoning regulations.

AIRPORT AS A REGIONAL ASSET
In ACRP Report 38, the authors suggested
the following language to keep in mind or to
convey a message when making the case for
airport protection:
“The airport is a regional asset, connecting
residents, visitors and businesses to national
and global markets and destinations. It is an
economic engine supporting multiple regional
jobs, direct and indirect economic benefits,
and tax revenues. Degradation of the airport’s
operational capabilities could have significant
negative economic repercussions.” (p. 35)

The airport staff should check the state aeronautics site for resources and guidance (as well as
visual aids) that describe the nature of state airport protection zoning regulations. For example,
the Washington State Department of Transportation Aviation Division offers an aviation economic impact calculator on its site for reference by state users.
When presenting a case against airspace or airport encroachment to local government staff,
the airport staff should be specific regarding actual impacts. Those may include impacts to safety,
airport and air carrier capacity, the economy, and local employment. Generally, safety impacts
make the most convincing argument for preventing a potentially incompatible tall structure
or managing vegetation that affects the airport. For airports with flight tracking software, use
of the software to illustrate actual flight tracks and altitudes of aircraft using the airport over a
particular period in time can be useful when making specific cases for safety and noise impacts.
Additionally, since planning and zoning staff will report their findings and recommendations to
the planning advisory board or elected officials, assisting them in making a case with an economic
impact study showing how an airport financially benefits the community can help garner local
support. The airport can assist the local government staff in stressing how operational impacts
on the airport may lead to economic impacts on the community by limiting operations—either
through loss of air carrier service, non-air-carrier operations, or an airport-based business.

Using an Economic Impact Study to Advocate for Airspace Protection
San Francisco International Airport produced an economic impact study
documenting how many people in the region work at the airport, how many
jobs the airport creates, and the economic losses that stem from a reduction in
air carrier capacity due to height obstruction issues. The airport uses the findings
to make a case for the enforcement of stringent airspace protection. The airport
staff has also worked with the air carriers operating at the airport to develop a
consolidated OEI surface that is protected via an airport land use compatibility
plan required by state public utility statutes.
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Public Engagement with Adjacent Property Owners
An airport sponsor should know and build a relationship with adjacent property owners.
Issues can be avoided if an adjacent property owner knows to talk to the airport about proposed
development. Having a relationship with adjacent property owners also can assist an airport
sponsor if/when the landowner makes changes or additions to structures on-site or the vegetation on adjacent properties becomes or will soon become a potential obstruction.
One of the most common airspace obstruction issues faced by smaller airports is vegetation
management. Owners of properties adjacent to the airport may be unaware that their growing
vegetation is causing impacts on the airspace, or they may be aware of the issues but reluctant or
unable to maintain the vegetation themselves due to time or cost constraints.
Prior to engaging with the adjacent property owners relating to vegetation, there are three key
items to consider:
• Know the neighbors. The airport should be aware of and familiar with any stakeholder or

community member whose vegetation could result in an impact on air navigation.
• Be cognizant of the vegetation’s value to the stakeholder. The airport should recognize and

respect that the vegetation may provide highly valued shade or a noise barrier for the property owner, or it might be located in a wildlife area of interest to environmental interest
groups.
• Be prepared to pay. Property owners who are willing to address the safety concerns caused
by vegetation generally expect compensation for trimming or removal and the airport to
bear the cost of the action. Additionally, if the vegetation acts as a shade or a noise barrier
or is needed to maintain a green space, the airport should be prepared and willing to replace
the removed trees with more suitable vegetation that will not exceed the airport’s imaginary
surfaces.
Aside from vegetation issues, adjacent property owners may put forth plans to improve their
property or add structures to the site. Such improvements may include silos or storage facilities
on a farm property or even a small wind turbine designed to power a single household. Advance
communication with and education of the adjacent property owners should establish the goodwill necessary to communicate productively with the property owners about the limitations
that a specific improvement may place on the airport and how it will affect the character and
efficiency of airport operations. The airport or neighboring businesses may be willing to spend
funds on protecting the airport from encroachment because they understand the role of the
airport as an important economic driver for the community as a whole.

Engaging with Owners of Property Adjacent to the Airport
Marshall County Airport identified a number of vegetation impacts to the airport’s imaginary surfaces on the farmland in the airport’s vicinity. Because the
airport had experienced some prior tension with adjacent property owners on
an unrelated issue, the new airport manager reached out to the farm owners in
person to address the prior discord. The farm owners were appreciative of the
personal approach because prior issues were handled through letters from the
airport and attorneys. The face-to-face communication significantly improved the
airport’s relationship with the farmers. As a result, the airport was able to clear
the obstructions and make more grazing land available to farmers.
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Best Practices in Public Engagement on Sensitive Environmental,
Historical, or Wildlife Issues
• Public engagement on sensitive matters is best managed or conducted through

formal processes, such as the NEPA process, Section 106 consultation (National
Historic Preservation Act), or Section 7 consultation (Endangered Species Act).
• Airport managers should disseminate information from the beginning to the
end of the engagement process.
• Alternatively, property owners should be encouraged to get involved in the
formal process and obtain any pertinent information.

While an airport’s economic impact message may resonate with some stakeholders, owners
of property adjacent to an airport seem most receptive to messages about the potential safety,
accident potential, or liability issues of a potential obstruction.
While larger airports often may not interact directly with their neighbors regarding airspace obstruction issues, the airport’s neighbors are important stakeholders in comprehensive airport obstruction management. Disputes over vegetation and expansion or alteration
of existing structures can have serious consequences. If these issues are not addressed proactively, there can be a risk of litigation over property rights, taking claims of infringement
upon enjoyment of private property. As with the other stakeholders, early and proactive
engagement can create a more positive, consensus-building environment and establish a level
of trust that is lost when the stakeholders are misinformed or informed too late of an issue
that will affect them.

Coordination with the Real Estate and Communications
Infrastructure Industries
ACRP Project 09-16 research has indicated that very few airport managers communicate with
real estate and land developers directly. Instead, many airports rely on local zoning and planning
officials to communicate with developers, educating them on and enforcing airport protection
zoning regulations. For developers, airport and airspace impacts may not be obvious and airport coordination may not be considered unless the airport is in the immediate vicinity of the
development site. Additionally, federal, state and regional interest groups that focus on land use
planning and zoning or real estate development seldom bring up airport encroachment as a part
of their outreach or member professional development agenda.
Protecting an airport from encroaching tall structure development is frequently perceived to
be contrary to a real estate developer’s best interests, making outreach and potential consensus
building difficult. However, ACRP Project 09-16 research has indicated that this is not always
the case. For land and real estate development, the key to successful consensus building is early
communication. This stakeholder group is driven strictly by the bottom line, and when seeking
new areas for development, lack of information regarding the potential of a structure to impact
airspace is a disservice to the airport, the community, the developer, and investors in the proposed development. In the majority of cases where consensus building as it relates to tall structure development collapses, the real estate developer did not discover or was not notified early in
the due diligence process of a potential height limitation at a particular site. That circumstance
can threaten a developer’s ability to develop the property to a level that yields an acceptable
profit margin. As a result, limitation on structure height following property acquisition or start
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Communicating with Developers of Tall Structures
In Nashville, Tennessee, crane operators conducting emergency repairs or replacing
rooftop air conditioning equipment on tall buildings, such as hotels, are not
required to get an obstruction permit for the operation. Nashville Inter
national Airport staff were concerned that the possibility of such a “pop-up”
obstruction might have a negative effect on flight safety. The airport’s airspace
management staff made a concerted effort to reach out to, speak with, and
develop mutually beneficial relationships with representatives from hotels and
companies operating cranes. As word got out regarding the airport’s collaboration with the development and crane operator community, a positive dynamic
developed between the two stakeholders—the nonaviation stakeholders
proactively reached out to the airport to discuss their plans and to seek
assistance in preparing for the federal OE/AAA process. This proactive
communication benefitted both parties.

of development may result in litigation or limitation of an airport’s operational capacity if the
local government permits the development to move forward.
While the airport may be reluctant to reach out to developers and construction managers
due to the perception of conflicting goals, it can be counter-productive not to reach out. While
starting the conversation can be challenging, the earlier in the process that an airport engages
with a real estate developer, the easier the consensus-building process will be. When discussing
the impact of development on the airport, airport representatives should avoid basing their
case solely on regulations or authority. Instead, the discussion should focus on mutual gains or
impacts, such as impacts on airport capacity (e.g., weight restrictions, noise constraints, runway
length constraints, limitation on number of operations, etc.)
When reaching out to any of the stakeholder groups, an airport should attempt to hold an
in-person meeting and try to avoid making requests or demands through mail. Speaking to
stakeholders in person helps to build good relationships and gain mutual trust.
As stated in ACRP Report 38:
Protection of an airport’s navigable airspace requires a partnership comprised of the airport sponsor,
the FAA, local municipal authorities, the aviation community, and the local community, including
real estate development interests. This partnership has been more frequently observed to have formed
reactively, in response to a combination of controversial construction projects and several parties’
incomplete understanding of airspace protection needs. But it can be formed proactively, by putting
into place the proper mechanisms and public outreach in anticipation of potentially controversial
construction proposals. (p. 32)

Engaging with the General Public
Airports around the country have found success in engaging the public with outreach programs to establish a relationship and a level of trust before there is a specific issue that needs to
be addressed or there is a conflict.
GA airports can host open houses to encourage a positive relationship with the public and
open channels of communication.
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In the absence of airport-specific interest groups, there are a number of proactive steps that
can be taken by the airport to foster this outreach:
• Create a community partnership committee, including representatives from the airport,

local politicians, and business leaders. The committee could hold quarterly meetings at
the airport or in an easily accessible community center to discuss airport matters and
issues. This meeting should be advertised and open to the general public. Obstruction
management will be only one of the many issues discussed during these meetings, but the
meetings could give the airport a platform to open the conversation regarding airspace
protection.
• Attend and participate in local government council meetings and local chamber of commerce meetings for jurisdictions that may be affected by the airport. The airport should
show interest in the affairs of the surrounding communities as an active community member
and should be engaged in what local decision-makers and other stakeholders are doing by
attending their meetings.
• Develop, advertise, and distribute an electronic newsletter with airport updates. This not
only creates an additional avenue for creating goodwill in the community, but also allows the
airport to educate the community regarding the airport’s role and ongoing issues.
• Maintain an active social media presence on such platforms as Facebook, Instagram, and
Twitter so that the airport can keep the community abreast of ongoing airport issues.

8.3 Crafting the Message
Once the audience has been identified, the next step is crafting the message to suit the
audience. What is the airport trying to tell stakeholders? While this may seem obvious at first,
there are many details to consider. Just the concept of airport imaginary surfaces is challenging
to explain, especially to those without an aviation background.
ACRP Report 38 identifies the expertise threshold as one of the key challenges to successful
obstruction management. Many nonaviation stakeholders are unaware of federal, state, or
local rules and regulations that regulate impacts on air navigation by obstructions or require
them to be mitigated. As a result, real estate development plans, land improvement projects,
expansion of public utilities and roads, or even unmanaged vegetation in the vicinity of airports
may unintentionally cause serious effects to the surrounding airspace.
Even within state and local jurisdictions that have extensive airport/airspace protection rules,
regulations, and policies, conflicts can arise. This may occur either due to the stakeholders not
being aware of these regulations or having prevailing conflicting interests despite their knowledge of the regulations and requirements. Resolving these conflicts or mitigating their impact
after they have already occurred can be time consuming and costly.
When crafting a message regarding obstruction management, the airport should consider the
following questions:
• Does the message contain new information, or has the audience been exposed to the concepts

previously?
• Does the audience understand why obstruction management is so important to the airport?
• Are visual aids available, such as graphics or videos, to help the audience understand the
issues?
It is critical to craft the message so it reaches stakeholders at the appropriate organizational
level and assists them in crossing the expertise threshold, enabling them to comprehend the realworld consequences of a specific concern.
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The airport should be specific regarding actual impacts when presenting a case against
encroachment regardless of what stakeholder group is being engaged. Rather than presenting
a hypothetical case, the airport should discuss a concrete issue that has substantial, real-world
impacts on the airport and, in turn, on the community that it serves.

Explain Issues in an Easy-to-Understand Way
There are many specialized terms and acronyms associated with aviation and especially with
airport obstruction management. Airport managers or representatives may not even be fully
aware of the extent of the special language that they speak and how confusing and intimidating this language can be to someone unfamiliar with airport concepts and terms. In all their
verbal and written communications, airport staff should customize the message to the appropriate audience and level of expertise. In all circumstances, plain language should be used,
and remarks should be prepared well in advance to ensure that the language and words are
geared to a nonaviation audience. In discussing airport obstruction management, the airport
sponsor should avoid the “laundry list” approach and review only the most critical imaginary
surfaces that pertain to a specific audience. It can be helpful to include examples of what other
airports are doing to address similar issues and how these issues may have been addressed by
the airport in the past.
Airport personnel tend to speak in industry jargon without realizing it. It is suggested that
airports use plain language that a smart high school student would understand.

Use Graphics and Visualization Tools
Use of visualization tools and maps that clearly depict existing or potential impacts to the
airport’s imaginary surfaces are helpful in communicating the technical criteria contained in
the many FAA regulations, rules, and orders. As highlighted by one of the airport managers
interviewed during ACRP Project 09-16 research, “seeing is believing.” Three-dimensional visualization or GIS mapping tools can be invaluable in visually depicting obstructions and their
correlation to the airport’s imaginary surfaces or design criteria.
To understand the imaginary surfaces described in FAR Part 77, many airports have produced
publicly available documents or videos that illustrate the core surfaces. These may be particularly
helpful for airports with limited resources.
The Washington State Department of Transportation produced and made publicly available
a video that covers FAR Part 77 surfaces. The resource is brief and provides clarity for anyone
not familiar with imaginary surfaces.

Using Visuals to Communicate Impacts to an Airport’s Imaginary Surfaces
The Metropolitan Washington Airports Authority developed a composite threedimensional map of critical surfaces, which is used to visually present and explain
surface impacts to the north of Reagan National Airport. While the development
of a comprehensive composite airspace surface may not be a viable option for
all airports, several visual resources, diagrams, and even videos covering various
airspace segments are available online.
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Tailor the Message to a Specific Stakeholder Audience
Stakeholder groups have different priorities as well as varying levels of aviation knowledge.
In crafting a message, the airport should speak to the issues that will most likely resonate with
the audience. Zoning officials, real estate developers, and local property owners care about different issues; material that may appeal to one of these audiences may not appeal to another.
When the airport staff is speaking to a multi-stakeholder audience, it is a good idea to include
specific points that will resonate with each of the stakeholders so that everyone feels included
and remains engaged in the process.

8.4 Building Consensus
Working to Build Consensus
Following identification of the audience and crafting of the message, effective delivery of
the message—how it is delivered—is of the utmost importance. Industry research and input
suggests that even at airports where local airport protection regulations strictly govern airport
obstruction management, the process of obstruction management meets with less resistance
when stakeholders feel respected and listened to. Whenever the airport manager is explaining
the airport’s position, it is best to operate from the position that audience members are intelligent, reasonable people who have their own business or personal priorities that they are trying
to achieve. The airport may be one of the most important stakeholders in the community, but it
is still part of the overall community.

Achieving Mutual Gains in Multi-Stakeholder Negotiations
As recommended in ACRP Report 38:
For the partnership between airport and community to work effectively, all stakeholders must (1) be
fully informed on technical and jurisdictional issues, (2) understand and respect opposing viewpoints, and
(3) be willing to consider reasonable alternatives. (p. 32)

The study of conflict resolution among stakeholders most often focuses on consensus
building, which is defined by mutual gain or a solution that satisfies each side. One of the
keys to achieving mutual gains is consensus. Consensus should be the goal of any good-faith
effort designed to meet the interests of all stakeholders. The key indicator of whether or not
a consensus has been reached is that everyone agrees they can live with the final proposal.
One way to increase the likelihood that stakeholder outreach and inclusion will result in
consensus is to work in a collaborative manner. In short, this means open communication and
creating an environment in which disagreement is respected. Consensus means overwhelming agreement. It does not mean unanimous agreement. Collaboration does not require
consensus.
In all interactions, keep in mind the key characteristics of collaboration:
•
•
•
•

A common sense of purpose and identification of the problem
Participants educating each other
Participants sharing in the implementation of solutions
Participants being kept informed as situations evolve

Often when discussing an issue, people view the discussion as a choice between alternative
positions and quickly take sides; no effort is made to understand the interests behind the two
positions. In such a contentious atmosphere, the result is usually either a win/lose outcome or
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Finding a Win-Win Opportunity
At Nashville International Airport, an adjacent property owner’s vegetation was
causing airspace impacts and the vegetation needed to be trimmed. While the
property owner was reluctant to trim the trees, he expressed interest in the firewood. The airport paid to cut down the vegetation and provided the property
owner with the firewood, resulting in a win-win scenario.

a compromise that satisfies neither side. However, with some patience, creativity, and a willingness to “think outside the box,” there likely are opportunities for win-win situations.
When searching for win-win opportunities, if the solution will require multiple stakeholders
to reach consensus, the airport should consider putting together a working session for joint
fact-finding with the stakeholders. During the working session, all sides are able to share their
information and research so that there is a greater understanding within the group about what
everyone else is trying to achieve. These working sessions can build trust and provide an opportunity for stakeholders to educate each other about their individual concerns. This will likely lead
to a mutually beneficial solution.
Working sessions usually have a specific task or goal to be accomplished and include a cross
section of the community or interests that are affected. This format is especially useful in developing potential solutions to problems by providing an opportunity for a more focused or
in-depth exploration of issues.
The airport should take the lead in establishing the working session and setting the tone
for the discussion. When preparing for a working session, be sure to consider the steps of
identifying the audience, crafting the message, and building consensus among participants.
The FAA’s Community Involvement Manual suggests the possibility of facilitated conflict
resolution if outreach and joint fact-finding are not producing results.
Collaboration and consensus building can be time consuming and, at times, frustrating.
Nevertheless, the pursuit of mutual gains will likely save the airport and its sponsor time and
effort in the long run. Creating relationships and educating the community stakeholders on the
importance of obstruction management is one of the surest ways to gain community cooperation.
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CHAPTER 9

Putting It All Together

Obstruction identification and management is only one of many responsibilities that
airport sponsors and staff face in airport management. Because of the range of regulations,
criteria, and considerations that encompass this task, implementation of obstruction mitigation measures can place a substantial demand on the time, resources, and expertise of
airport professionals. The purpose of this guidebook is to identify best available techniques
and strategies for addressing obstruction management tasks at airports of all sizes. During
the course of NCHRP Project 09-16 research, interviews conducted with aviation and non
aviation industry stakeholders have highlighted not only challenges, but also best practices
in the obstruction management field. These best practices (or ideas) are summarized at the
end of this chapter.
A comprehensive, proactive airport obstruction management program involves the following
integral elements:
•
•
•
•

An appropriate level of airport strategic and operational planning
Use of the best available resources for data collection and analysis
Innovative and solution-oriented mitigation measures
Community and stakeholder engagement before, during, and after the implementation of
obstruction management measures
• Continued monitoring of program performance to achieve the goal of protecting the airport
from encroachment

9.1 Setting Airport Planning and Operational Goals
All criteria related to managing airspace obstructions tie into and support overall airport
design and operational characteristics. Comprehensive airport obstruction management begins
with proactive and realistic facility planning. Planning for an airport’s ultimate future design
and functionality should not be focused on making the facility as big and complex as it can
be. Planning should be focused on designing the best airport that the community can and
will support.
One of the roles of the airport is to support its community and connect it to the overall
NAS. Identifying the role of the airport in the community requires a clear understanding of
the airport’s present conditions and limitations and engaging with the process stakeholders and public within the airport’s and neighboring communities and the FAA. Community
and stakeholder engagement in the airport planning process can be carried out as a part of a
formal update of the airport master plan or in the course of targeted outreach to the community by the airport’s management. Engagement of the community is a critical element
105  
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of creating community buy-in for future obstruction management activities. This type of
engagement could be the following:
• Educating the community on the basics of airport operations and regulatory obligations
• Educating the community on the airport’s value and the important benefits of airport

protection
• Establishing a baseline community goal for the facility
• Engaging business and decision-maker stakeholders by clarifying the economic impact and

logistical role of the airport
• Reaching an understanding on airport-specific issues that the community may be sensitive to,

such as noise, environmental protection, or social justice
This element of the process is scalable and as simple or comprehensive as the airport sponsor
wants it to be. It can include any issue—from considering the sufficiency of existing instrument
procedures and runway capabilities to evaluation of the airport’s ability to support future air
carrier service (including the resulting OEI requirements observed by the air carriers).

9.2 Identifying Applicable Criteria
Identifying the role of the airport in the community helps the airport sponsor to identify all
applicable airspace criteria and imaginary surfaces that would apply under current and ultimate
planning conditions. As a part of surface and criteria identification, the airport sponsor should
focus not only on federal obstruction evaluation criteria but also the applicability of any state
criteria (for example, state airport licensing standards).
When determining what criteria should be considered critical or baseline, the airport sponsor
should strongly consider the results of airport planning engagement with the community. This
is important because maintaining surfaces clear of obstructions depends heavily on the buy-in
and will of nonairport stakeholders.

9.3 Collecting and Analyzing Data
Through identifying applicable criteria and setting the airport planning baseline and ultimate
planning scenario, the airport sponsor can identify what obstruction data exist and apply to the
obstruction management program, determine the types of obstruction data that will need to
be collected, identify appropriate data collection sources and methodology, and (if necessary)
generate the project scope for an obstruction survey, data collection, processing, and analysis.
Comprehensive airport obstruction management data collection serves several purposes:
• It provides the baseline picture for existing obstruction conditions
• It allows the airport to review the data maintained by the FAA to identify outdated data points

and data gaps
• Through data aggregation, it highlights problem geographical areas and surfaces that may

require special consideration and attention during mitigation
This stage in the process also serves as the most appropriate opportunity to develop and
apply custom and innovative methods of data evaluation, such as the use of airspace evaluation
software applications or the development of an airspace composite map. Any of the innovative
resources developed at this point can be utilized not only for airspace analysis of the collected
data but also for continued monitoring and analysis of future proposals that fall within the
lateral confines of the critical airport surfaces. When developing tools and applications for airspace analysis and monitoring, all applicable obstruction evaluation and design surfaces should
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be modeled for the best-case scenario, but only those surfaces identified as critical for the existing
and ultimate planning conditions should be utilized for the purposes of mitigation plan development. Refer to Chapter 3 of this report for information on how to determine what surfaces
should be deemed critical for existing and ultimate airport operational and planning conditions.

9.4 Obstruction Mitigation Through Consensus
Initial engagement with the community (discussed in Section 9.1) should offer airport
staff a level of engagement with stakeholders that will carry over into mitigation planning and
implementation. Although the focus of the airport sponsor should be on the development of
a proactive obstruction management program, there are circumstances that demand prompt
obstruction management actions. If, through data collection, any imminent safety or substantial
operational impacts are identified, such impacts should be addressed as a priority through any
regulatory means available.
The mitigation of those impacts that are not required to be addressed immediately, as discussed above, can be approached through a consensus-driven process. The airport should evaluate areas that have the potential to result in future impacts on critical surfaces, such as tracts of
undeveloped land or areas of heavy vegetation, and employ a consensus-oriented approach to
reach an agreement with the property owners on potential obstruction prevention.
When seeking to engage nonairport stakeholders in proactive airport obstruction management, the airport staff should focus on a mutual gains approach and try to understand the stakeholders’ underlying goals and needs. Those needs should be respected, and the airport should
attempt to help the stakeholders reach those goals through any innovative methods available, as
opposed to relying on the rule of law or governmental regulations. For example, an airport may
offer to replace a tree that impacts a critical airspace surface with similar vegetation that would
grow to a lower height (below critical airspace surfaces) at maturity, in cases where a homeowner is not amenable to having the vegetation removed. As another example, the airport may
work with a property developer and community decision-makers to obtain or transfer a parcel’s
development rights to keep the structure height to a level below a critical surface. Understanding and addressing the core concerns of the stakeholders is the underpinning of obstruction
mitigation in proactive airport obstruction management.

9.5 Creating the Implementation Framework
and Continuing Engagement
When the airport has undertaken a stakeholder engagement process, to sustain the gains
made during the process and subsequent obstruction mitigation actions, the airport should stay
engaged with the process participants and enlist the support of the local planning and zoning
staff in obstruction management matters. If the framework for zoning exists at the state level, the
airport can solidify its baseline position by promoting the establishment and administration of
airport protection zoning regulations. Because obstruction management needs and regulatory
framework are subject to change, it is necessary to proactively inform the local decision-makers
and staff and keep the enforcement mechanisms up-to-date.
However, whether an airport obstruction zoning ordinance is available or not, providing
assistance to local government staff charged with review and approval of development proposals builds goodwill between the stakeholders and provides the airport with advance notice of
any potential obstruction issues. Airports can foster such relationships in a number of different
ways, the most practical of which is providing local government staff with obstruction analysis
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technical assistance and guidance. Offering local government shared use of technical resources
such as GIS data has similar benefits. Attention to local development proposals can also be
maintained through following the business conducted by the local planning advisory boards
and elected bodies. This approach is useful if the information related to proposed developments
is not provided by the local planning/zoning staff. However, at that stage in the development
approval process, the airport will likely have to reactively address any potential obstruction
management issues.
Another purpose of periodic and consistent engagement with obstruction management process stakeholders is to prevent the loss of engagement gains due to organizational attrition, staff
turnover, and changes in stakeholder needs and focus. As a part of that effort, beyond local
government staff engagement, the airport should conduct periodic educational and engagement
outreach to the key stakeholders, such as the business, development, and tall structure/crane
community.

9.6 Monitoring and Measuring Program Performance
Any programmatic approach to airport obstruction management should periodically evaluate performance of the program and identify necessary adjustments. For example, the airport
may evaluate the program’s success by how frequently the airport has to engage in reactive
obstruction management or how well the airport sponsor is able to maintain established baseline surfaces clear of obstructions.
In addition to ongoing monitoring of the airport environs and program performance, the
airport should continue to keep close watch on changes to federal and state airport and airspace
criteria. Airport staff should monitor FAA resources for information on new procedures being
developed for the airport to ensure that the program stays aligned with airport requirements and
that the goals and direction of the airport remain aligned with community expectations. As a
part of proactive airport obstruction management, the implementation of the program should
be dynamic. The airport sponsor may elect to re-evaluate and reshape the program during any
of the discussed stages as a result of changing airport or community needs, technology advances,
or other community and economic drivers.

9.7 Guidance from Peers and Stakeholders
During the course of ACRP Project 09-16 research, airport peers and nonairport stakeholders
contributed key guidance and suggested best practices to facilitate the obstruction management
process in the areas of airport planning, obstruction evaluation, obstruction mitigation, and
coordination related to obstruction management. These suggestions and practices represent the
experiences of the diverse stakeholder group involved in airport obstruction management matters and areas related to them (e.g., planning, land development, data collection, etc.) While not
all the suggestions will apply to all airports, airports of all sizes may find something beneficial in
the thoughts outlined herein.

Airport Planning
• Step outside and look around! Be aware of the airport’s environs on a regular basis to detect

any potential or urgent obstruction issues that were not flagged through the FAA obstruction
evaluation information sources (such as the OE/AAA site).
• Protect the airport’s future and ultimate development scenarios and prevent piecemeal
encroachment.
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• Coordination with local governments should be a two-way street. When conducting airport

planning and development activities, consider the effect they will have on the surrounding
environs. All stakeholders deserve a level playing field!
• Stay realistic about the airport’s future needs. When planning runway extensions, consider
the extension’s need and purpose to avoid a disconnect between the airport’s concept and
extension need.
• Carry out regular airport airspace surveys to stay ahead of the issues and monitor potentially
problematic areas. Verify collected data against the data in the FAA DOF, correct discrepancies, and follow up to ensure that the discrepancies have been addressed by the agency.
• Develop and integrate critical airspace information into local government GIS resources,
which would potentially highlight airport coordination needs to local planning staff because
they serve as the first line of contact with development entities.

Obstruction Evaluation
• Verify data fidelity, accurately assess obstructions, and define those obstructions as specific

points instead of a broad area, including the obstacle’s AGL height.
• Verify the accuracy of data in the airport’s DOF (available from the FAA) because obsolete
data may drive the procedure’s design, unnecessarily constraining the airport.

Obstruction Mitigation
• Consider using vegetation management practices, such as aerial spraying to control emerging

vegetation or introducing certain vegetative species to prevent possible brush or tree growth.
• Be mindful of potential archaeological or historical resource coordination required during

obstruction removal. Be familiar with all aspects of the airport’s environment.
• Be cognizant of state and local regulations that may affect the ability to remove or mitigate

obstacles.

Obstruction Management Outreach
• Participate in peer-to-peer exchanges and regional organizations to stay ahead of and
•

•

•

•
•
•

be informed about obstruction management and airspace issues.
Develop and regularly hold workshops for developers, planning and zoning staff, and crane
operators to discuss airspace protection, encroachment issues, and permitting requirements.
The initial invitee list can include those in the airport vicinity that have previously submitted
obstruction evaluation studies with the FAA.
Identify and foster supportive and educational relationships with key stakeholders in the community, informing them about aviation safety, as well as the location and nature of obstruction impacts on the airport. Avoid a bureaucratic or authoritarian approach, which prevents
consensus building.
When dealing with the public, be proactive and provide timely information but avoid involving the public in the process until all possible outcomes are clear in order to give the public
correct information the first time.
Consider the airport’s future plans for development when evaluating the potential impact of
a developer’s plan.
Use the airport’s economic impact study (if it is available) to emphasize the airport’s fiscal
impact on the community in discussions of obstructions affecting airport capacity.
Establish relationships with FAA Airports district office staff and the FAA OEG specialist
responsible for the airport. Facilitate information flow between the two parts of the agency to
promote the best outcome for the airport.
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• Flight track software can be useful in making specific cases for obstruction removal related to

aviation safety based on actual flight patterns into and out of the airport.
• Signs can be used in the airport’s vicinity to warn the general public about the possible impacts

•

•

•
•
•

•
•
•

their activity (such as operating a recreational unmanned aerial system) can have on flight
safety.
Seeing is believing! Use visual aids—electronic or otherwise—to communicate complex issues
to stakeholders. Develop outreach materials and guidance that are easily understood and light
on terminology and technical jargon.
When discussing obstruction management with planning and zoning staff, prepare the
message in advance to customize it to the correct audience and rely on concepts instead of
technical jargon to convey the message.
Keep a record of what stakeholders were contacted and where they come from to demonstrate
inclusive engagement to decision-makers.
When working with the general public, tell a compelling story, showing the benefits and
tradeoffs, and be respectful of the audience’s motivation.
Conduct informal staff-level discussions with planning and zoning staff regarding future
airport plans, issues, and concerns. Set expectations outright and show planners what challenges the airport is trying to overcome.
Make sure that stakeholders know what each other is doing and what challenges each must
address. Early problem identification is key, as well as the early identification of key stakeholders.
Work with the Urban Land Institute to reach major developers and with regional and district
planning councils to educate stakeholders and work toward easier consensus building.
When communicating with developers regarding airport impacts, airports should not rely
strictly on regulatory authority to reach consensus, but communicate real, measurable
impacts (e.g., runway length constraints, reduced airport utility, etc.)
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This provides the standardized methods for designing and evaluating instrument flight procedures in
the United States and its territories.
FAA. September 1, 2016. Aeronautical Study, Coordination and Evaluation. FAA Standard Operating Procedure 9.00. U.S. Department of Transportation, Washington, D.C. Available at https://www.faa.gov/airports/
resources/sops/
This provides an outline of the FAA process for aeronautical studies.
FAA. April 27, 2017. Procedures for Handling Airspace Matters. Order 7400.2L. U.S. Department of Transportation, Washington, D.C. Available at https://www.faa.gov/regulations_policies/orders_notices/index.cfm/go/
document.current/documentNumber/7400.2
This order specifies procedures for use by all personnel in the joint administration of the airspace program. This is a comprehensive publication incorporating as many orders, notices, and directives of the
affected services as possible.

Federal Regulations
Certification of Airports. 14 CFR, Part 139. U.S. Government Publishing Office, Washington, D.C. Available at
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=8313bccee050ec81d7e8fb3377331177&rgn=div5&view=
text&node=14:3.0.1.1.14&idno=14#se14.3.139_11
This prescribes the rules governing the certification and operation of airports in any state of the United
States, the District of Columbia, or any territory or possession of the United States serving scheduled or
unscheduled passenger-carrying operations.
Notice of Construction, Alteration, Activation, and Deactivation of Airports. 14 CFR, Part 157. U.S. Government
Publishing Office, Washington, D.C. Available at https://www.ecfr.gov/cgi-bin/text-idx?SID=772de26e8e515
e4122ea487f5d657edf&mc=true&node=pt14.3.157&rgn=div5
Part 157 establishes standards and notification requirements for anyone proposing to construct, alter,
or deactivate a civil or joint-use (civil or military) airport. This regulation also addresses proposals
that alter the status or use of such an airport.
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Safe, Efficient Use and Preservation of the Navigable Airspace. 14 CFR, Part 77. U.S. Government Publishing
Office, Washington, D.C. Available at http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=7f713c1ef8e2bff
1ce6f522f921b6c58&mc=true&n=pt14.2.77&r=PART&ty=HTML#sp14.2.77.a
This establishes the standard used to determine obstructions to air navigation and the requirements to
provide notice to the FAA of certain proposed construction or alteration of structures and the process
for aeronautical studies.
Small Unmanned Aircraft Systems. 14 CFR, Part 107. U.S. Government Publishing Office, Washington, D.C.
Available at http://www.ecfr.gov/cgi-bin/text-idx?SID=ae6d1fe83c78f31a821f6a1da6794742&mc=true&
node=pt14.2.107&rgn=div5
This describes the registration, airman certification, and operation of civil small UAS within the
United States.

State and Local Government Resources
City/County Association of Governments of San Mateo County. 2012. Comprehensive Airport Land Use Compatibility Plan for the Environs of San Francisco International Airport. San Francisco, CA. Available at http://
ccag.ca.gov/wp-content/uploads/2014/10/Consolidated_CCAG_ALUCP_November-20121.pdf
This is a model comprehensive land use plan for a large international airport, which covers airspace
protection matters.
Florida Department of Transportation Aviation and Spaceports Office. 2012. Airport Compatible Land Use
Guidebook. Tallahassee, FL. Available at http://www.dot.state.fl.us/aviation/flpub.shtm
This is a state guidebook covering matters pertaining to land use compatibility, including protecting
airport airspace from encroachment by tall objects.
Iowa Department of Transportation Office of Aviation. 2008. Iowa Airport Land Use Guidebook. Ames, IA.
Available at http://www.iowadot.gov/aviation/airports/IowaAirportLandUseGuidebook2008.htm
This is a comprehensive land use compatibility resource, which includes ample information, graphics,
and sample resources related to protecting airspace from encroachment.
Michigan Department of Transportation Aeronautics. 2018. Zoning for Public Use Airports in the State of Michigan.
Lansing, MI. Available at http://mi.gov/documents/aero/Zoning_Overview-Approach_Plans_and_AirportZoningAct_203533_7.pdf
This state guidebook (also called the “Airport Zoning Handbook”) explains the applicable state laws
intended to protect aviation throughout Michigan and to promote the safety, welfare, and protection
of persons and property in the air and on the ground.
Minneapolis-St. Paul Metropolitan Airports Commission. 2017. Stakeholder Engagement Plan. Minneapolis, MN.
Available at https://www.metroairports.org/General-Aviation/Lake-Elmo-Environmental-Assessment/
Stakeholder-Engagement-Plan-03-22-2017.aspx
This is a step-by-step stakeholder engagement framework for a small airport owned by the MinneapolisSt. Paul Metropolitan Airports Commission. This could be a good example of a template checklist for
airports. The framework includes the concept of a “community engagement panel” consisting of permanent stakeholders (city and county government representatives from all affected municipalities, planners,
and airline representatives).
North Central Texas Council of Governments. 2011. Preserving General Aviation Airports: A Technical Guide
for Compatible Land Use Planning in North Texas. Arlington, TX. Available at https://resources.nctcog.org/
trans/aviation/outreach/
This is a handbook prepared for small GA airports by the North Central Texas Council of Governments on
compatible land use planning. The guide explains many technical issues in easy-to-understand terms. Of
particular interest for stakeholder outreach is a step-by-step communications guideline for each category
of stakeholder, including the general public, realtors, and elected officials.
North Dakota Aeronautics Commission. 1996. Chapter 17: Land Use Compatibility Guidelines. North
Dakota Airport Managers’ Manual. Bismarck, ND. Available at https://aero.nd.gov/image/cache/AIRPORT_
MANAGERS_MANUAL_COMPLETE.pdf
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Chapter 17 of the North Dakota Airport Managers’ Manual provides guidance on protecting airport
environs from objects that may impact the navigable airspace, including corrective actions and preventive
measures on protecting airspace from encroachment.
Ohio Department of Transportation Office of Aviation, 2018. Airspace Protection (booklet). Columbus, OH. Available at http://www.dot.state.oh.us/Divisions/Operations/Aviation/Documents/Airspace%20Protection/
AirportProtectionInfoV7-June18-Web-Book.pdf
This is a quick reference booklet on guidance and considerations for development in the vicinity of airports and heliports in Ohio. The document covers federal and state notification and permitting criteria
and provides a quick reference for regulations and regulatory definitions.
Oregon Department of Aviation. 2003. Airport Land Use Compatibility Guidebook. Salem, OR. Available at
http://www.oregon.gov/Aviation/Pages/landuseguidebook.aspx
The guidebook is designed as a statewide planning tool to provide guidance for future land use decisions
related to the compatibility of development in the airport vicinity. The document includes guidance on
matters related to airspace encroachment as well as resources and examples of encroachment mitigation
and management.
Pennsylvania Department of Transportation Bureau of Aviation. 1996. Airport Land Use Compatibility Guidelines. Harrisburg, PA. Available at http://www.penndot.gov/Doing-Business/Aviation/Planning%20and%20
Zoning/Documents/Pennsylvania%20Airport%20Land%20Use%20Compatibility%20Guidlines.pdf
This guidebook provides information and resources for compliance with state-specific land use requirements (including obstruction management) in order to promote and strengthen the long-term viability
of the state’s airport system.
Rhode Island Airport Corporation. 2013. Rhode Island Airport Land Use Compatibility Guidebook. Warwick,
RI. Available at http://www.pvdairport.com/documents/planning%20docs/_ri%20airport%20land%20
use%20compatibility%20study_april%202013_complete.pdf
This is a guidebook designed to assist local communities in conducting planning and land development
around Rhode Island’s state-owned GA airports.
State of California Department of Transportation Division of Aeronautics. 2011. California Airport Land
Use Planning Handbook. Sacramento, CA. Available at http://www.dot.ca.gov/hq/planning/aeronaut/
documents/alucp/AirportLandUsePlanningHandbook.pdf
This is a comprehensive document on land use compatibility, including airspace protection, which contains a number of key resources and information applicable beyond California.
Texas Department of Transportation Aviation Division. 2003. Airport Compatibility Guidelines. Austin, TX.
Available at http://ftp.dot.state.tx.us/pub/txdot-info/avn/avninfo/Airport_Compatibility_Guidelines.pdf
This is a set of land use compatibility guidelines, including airspace protection, developed as a reference
for elected officials, zoning board members, and city and county staff members responsible for ensuring
airport land use compatibility.
Virginia Department of Aviation. n.d. A Guide to Compatible Airport Land Use Planning for Virginia
Communities (webpage). http://www.doav.virginia.gov/land_use_planning.htm
This webpage, created and managed by the Virginia Department of Aviation, is designed to provide guidance to community leaders and airport owners on matters of compatibility between future development
and airports.
Wasatch Front Regional Council. 2000. Compatible Land Use Planning Guide for Utah Airports. Salt Lake City,
UT. Available at http://www.udot.utah.gov/main/uconowner.gf?n=200411180926131
This guidebook discusses land use compatibility issues and presents a number of helpful measures for
addressing compatibility issues, including airspace encroachment.
Washington State Department of Transportation Aviation Division. 2011. Airports and Compatible Land Use
Guidebook. Olympia, WA. Available at http://www.wsdot.wa.gov/aviation/Planning/ACLUguide.htm
The Airports and Compatible Land Use Guidebook provides guidance to airports, communities, and jurisdictions on working cooperatively and proactively toward preventing incompatible development around
airports in Washington state.
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Wisconsin Department of Transportation Bureau of Aeronautics, 2011. Wisconsin Airport Land Use Guidebook.
Available at https://wisconsindot.gov/Documents/doing-bus/aeronautics/resources/arptlusguibk.pdf
This is a guidebook designed to help communities and airports work cooperatively to plan for and establish
compatible land use around airports and work toward mitigating existing incompatible conditions.

Other Resources
Cascetta, E., and F. Pagliara. 2013. Public Engagement for Planning and Designing Transportation Systems.
Procedia—Social and Behavioral Sciences 87, 103–116. Available at http://www.sciencedirect.com/science/
article/pii/S1877042813040421
This is a discussion on identifying the types of stakeholders and classifying their interests in decisionmaking. It identifies a number of stakeholder engagement tools (such as printed materials, including
technical reports, telephone and media, Internet, surveys, informative events, and stakeholder group
engagements), acknowledging that different techniques may be used and no single technique is correct.
Consensus Building Institute. 2014. CBI’s Mutual Gains Approach to Negotiation. Washington, D.C. Available at
https://www.cbi.org/article/mutual-gains-approach/
This is a tool that helps the reader prepare for and conduct negotiations. The tool describes the four phases
of the mutual gains process as preparation, creating value, distributing value, and follow-through. A core
tenet of the mutual gains approach is to focus on interests, not positions.
Consensus Building Institute. 2007. Cognitive Barriers in the Land Use Planning Process, Washington, D.C.
This is a helpful psychological assessment of cognitive barriers and biases that stakeholders bring to the
table. It is specifically written for planners and offers approaches for each type of perception barrier.
Consensus Building Institute. 2010. Overview of Multi-Stakeholder Consensus Building. Washington, D.C.
Available at http://www.ctdatahaven.org/sites/ctdatahaven/files/HEA%20Consensus%20Building%20
Steps%20CBI.pdf
This is a multistep guide that can be used to facilitate stakeholder consensus, including checklists for each
of the steps in the six-step consensus-building plan.
CTC & Associates. 2014. Transportation Research Synthesis 1401: Airspace Protection and Land Use Zoning:
A Nationwide Review of State Statutes. Prepared for Minnesota Department of Transportation Office of
Transportation System Management, Minneapolis, MN. Available at http://www.dot.state.mn.us/research/
TRS/2014/TRS1401.pdf
This is a survey and review of various approaches taken by all 50 U.S. states to protect navigable airspace
at the local government level. Regulations from all 50 states were reviewed, and state aviation and aeronautics offices were surveyed, with representatives from 32 states responding.
Fisher, R., W. Ury, and B. Patton. 2011. Getting to Yes: Negotiating Agreement Without Giving In, 3rd ed. Penguin.
First published in 1981, this book establishes many of the theories and tactics studied at the Harvard
Negotiation Project, an organization that deals with all levels of negotiation and conflict resolution. Of
particular interest is a section of Chapter 4 dealing with mutual gain and shared interest. A brief description of the book is available at https://www.pon.harvard.edu/daily/negotiation-skills-daily/six-guidelinesfor-getting-to-yes/
Innes, J. E. 1999. Evaluating Consensus Building (Chapter 17). In The Consensus Building Handbook: A Comprehensive Guide to Reaching Agreement (L. Susskind, S. McKearnan, and J. Thomas-Larmer, eds.). Sage
Publications, Inc., 631–671 Available at http://sk.sagepub.com/reference/the-consensus-building-handbook
This focuses on consensus building, not only with the goal of reaching agreements but also with the goal
of communicating constructively, providing the opportunity for innovating and resolving issues by helping participants see things in new ways.
National Business Aviation Association. n.d. Airports Handbook: What You Need to Know About General
Aviation Airports. Washington, D.C. Available at https://nbaa.org/wp-content/uploads/2018/01/airportshandbook-2013.pdf
This resource, written for the “non-aviator,” presents information and data on the economic and social
value of airports, safety and security issues, and noise and environmental concerns.
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Building Handbook: A Comprehensive Guide to Reaching Agreement (L. Susskind, S. McKearnan, and
J. Thomas-Larmer, eds.). Sage Publications, Inc., 3–56. Available at http://sk.sagepub.com/reference/
the-consensus-building-handbook/n1.xml
This gives checklists for stakeholder groups whether they are ad hoc groups or permanent groups, with a
focus on convening, clarifying responsibilities, deliberating, and deciding and implementing agreements.
For permanent organizations, a step of organizational learning is added.
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This report recommends that land use planners use mediation rather than relying on advocacy and
technocratic planning models.
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New York, NY.
This book presents strategies for successful dialogue engagement. The first chapter of the
book, “Overcoming the Dialogue Deficit,” is available at http://www.nytimes.com/books/first/y/
yankelovich-magic.html
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Acronyms, Abbreviations,
and Initialisms
AC
Advisory Circular
AGL
Above ground level
ALP
Airport layout plan
CATEX
Categorical exclusion
CFR
Code of Federal Regulations
DA
Decision altitude
DER
Departure end of the runway
DH
Decision height
DDOF
Daily Digital Obstacle File
DOF
Digital Obstacle File
EA
Environmental assessment
EIS
Environmental impact statement
FAR Part 77	14 Code of Regulations, Part 77: Safe, Efficient Use and Preservation of the
Navigable Airspace
GA
General aviation
Geographic information system
GIS
Global positioning system
GPS
Initial approach fix
IAF
IAP
Instrument approach procedure
Instrument flight procedure
IFP
ICAO
International Civil Aviation Organization
IF
Intermediate fix
IFR
Instrument flight rules
ILS
Instrument landing system
JO
Joint Order (FAA)
LiDAR
Light detection and ranging
Lateral navigation
LNAV
LPV
Localizer performance with vertical guidance
LOB
Line of Business
MAP
Missed approach point
MDA
Minimum descent altitude
MTOW
Maximum takeoff weight
National Airspace System
NAS
NAVAIDS
Navigational aid
NCTCOG
North Central Texas Council of Governments
NEPA
National Environmental Policy Act
NextGen
Next Generation Air Transportation System
NGS
National Geodetic Survey
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NSRS
OAP
OCS
OE/AAA
OEG
OEI
OIS
PACS
PAPI
PIR
RNP
RVR
SACS
SAV
SE
SOP
SPHS
TCH
TDR
TDZE
TERPS
TSS
UAS
VDP
VFR
VGS
VGSI

National Spatial Reference System
Obstacle action plan
Obstacle clearance surface
Obstruction Evaluation/Airport Airspace Analysis
Obstruction Evaluation Group
One engine inoperative
Obstacle identification surface
Primary airport control station
Precision approach path indicator
Precision instrument runway
Required navigation performance
Runway visual range
Secondary airport control station
Surface Analysis and Visualization
Site elevation
Standard operating procedure
Specially prepared hard surface
Threshold crossing height
Transfer of development rights
Touchdown zone elevation
Terminal instrument procedures
Threshold siting surface
Unmanned aircraft systems
Visual descent point
Visual flight rule
Vertical guidance surface
Visual glide slope indicator
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Abbreviations and acronyms used without definitions in TRB publications:
A4A
AAAE
AASHO
AASHTO
ACI–NA
ACRP
ADA
APTA
ASCE
ASME
ASTM
ATA
CTAA
CTBSSP
DHS
DOE
EPA
FAA
FAST
FHWA
FMCSA
FRA
FTA
HMCRP
IEEE
ISTEA
ITE
MAP-21
NASA
NASAO
NCFRP
NCHRP
NHTSA
NTSB
PHMSA
RITA
SAE
SAFETEA-LU
TCRP
TDC
TEA-21
TRB
TSA
U.S. DOT

Airlines for America
American Association of Airport Executives
American Association of State Highway Officials
American Association of State Highway and Transportation Officials
Airports Council International–North America
Airport Cooperative Research Program
Americans with Disabilities Act
American Public Transportation Association
American Society of Civil Engineers
American Society of Mechanical Engineers
American Society for Testing and Materials
American Trucking Associations
Community Transportation Association of America
Commercial Truck and Bus Safety Synthesis Program
Department of Homeland Security
Department of Energy
Environmental Protection Agency
Federal Aviation Administration
Fixing America’s Surface Transportation Act (2015)
Federal Highway Administration
Federal Motor Carrier Safety Administration
Federal Railroad Administration
Federal Transit Administration
Hazardous Materials Cooperative Research Program
Institute of Electrical and Electronics Engineers
Intermodal Surface Transportation Efficiency Act of 1991
Institute of Transportation Engineers
Moving Ahead for Progress in the 21st Century Act (2012)
National Aeronautics and Space Administration
National Association of State Aviation Officials
National Cooperative Freight Research Program
National Cooperative Highway Research Program
National Highway Traffic Safety Administration
National Transportation Safety Board
Pipeline and Hazardous Materials Safety Administration
Research and Innovative Technology Administration
Society of Automotive Engineers
Safe, Accountable, Flexible, Efficient Transportation Equity Act:
A Legacy for Users (2005)
Transit Cooperative Research Program
Transit Development Corporation
Transportation Equity Act for the 21st Century (1998)
Transportation Research Board
Transportation Security Administration
United States Department of Transportation

Copyright National Academy of Sciences. All rights reserved.

ACRP Research Report 195: Best Practices for Airport Obstruction Management Guidebook

Copyright National Academy of Sciences. All rights reserved.

TRANSPORTATION RESEARCH BOARD

PAID

9 780309 480130

NON-PROFIT ORG.
U.S. POSTAGE

COLUMBIA, MD
PERMIT NO. 88

90000

500 Fifth Street, NW

Washington, DC 20001

ADDRESS SERVICE REQUESTED

ISBN 978-0-309-48013-0

