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AIRPORT COOPERATIVE RESEARCH PROGRAM

Airports are vital national resources. They serve a key role in trans-
portation of people and goods and in regional, national, and inter-
national commerce. They are where the nation’s aviation system
connects with other modes of transportation and where federal respon-
sibility 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 Coopera-
tive Research Program (ACRP) serves as one of the principal means by
which the airport industry can develop innovative near-term solutions
to meet demands placed on it.

The need for ACRP was identified in TRB Special Report 272: Airport
Research Needs: Cooperative Solutions in 2003, based on a study spon-
sored by the Federal Aviation Administration (FAA). The ACRP carries
out applied research on problems that are shared by airport operating
agencies and are not being adequately addressed by existing federal
research programs. It is modeled after the successful National Coopera-
tive Highway Research Program and Transit Cooperative Research Pro-
gram. The ACRP undertakes research and other technical activities in a
variety of airport subject areas, including design, construction, mainte-
nance, operations, safety, security, policy, planning, human resources,
and administration. The ACRP provides a forum where airport opera-
tors can cooperatively address common operational problems.

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

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

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

Once selected, each ACRP project is assigned to an expert panel,
appointed by the TRB. Panels include experienced practitioners and
research specialists; heavy emphasis is placed on including airport pro-
fessionals, the intended users of the research products. The panels pre-
pare 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 cooper-
ative research programs since 1962. As in other TRB activities, ACRP
project panels serve voluntarily without compensation. 

Primary emphasis is placed on disseminating ACRP results to the
intended end-users of the research: airport operating agencies, service
providers, and suppliers. The ACRP produces a series of research
reports for use by airport operators, local agencies, the FAA, and other
interested parties, and industry associations may arrange for work-
shops, training aids, field visits, and other activities to ensure that
results are implemented by airport-industry practitioners.
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ACRP Report 27: Enhancing Airport Land Use Compatibility presents a comprehensive
account of issues associated with land uses around airports. The report is a comprehensive
resource to both airports and local jurisdictions near airports. Volume 1 provides guidance
to help protect airports from incompatible land uses that impair current and future airport
and aircraft operations and safety. Volume 2 details 15 case studies that targeted a wide
range of airports and land use issues. The case study sites include large commercial service,
military, and general aviation airports and were geographically diverse. Volume 2 also offers
states and local governments examples and a common basis for establishing zoning that
protects the public interest and investment in airports. Volume 3 includes aircraft accident
data, a framework for an economic assessment of airport costs, and an annotated bibliog-
raphy. Volumes 1 and 2 are printed volumes. Volume 3 is located at www.trb.org.

Under ACRP Project 03-03, Mead & Hunt was asked to investigate and present the cur-
rent breadth and depth of knowledge surrounding land uses around airports and to develop
guidance to protect airports from incompatible land uses that impair current and future air-
port and aircraft operations and safety and constrain airport development. The research
focused on providing a summary of current information on the topic of compatible land
use near airports. Key tasks in this research included collecting published material related
to land uses that are incompatible with federal and/or state land use safety standards for air-
ports; collecting and evaluating state compatible land use legislation, rules and directives to
identify commonality; collecting data on aircraft accident locations in the vicinity of air-
ports to establish potential high risk areas; identifying airports where major expansion proj-
ects have been delayed or abandoned due to opposition from surrounding communities
that arose from a failure to have taken appropriate measures to ensure compatible land uses
around those airports; and developing land use compatibility zoning examples incorporat-
ing land use and third party risk that state and local governments can use as a basis for their
ordinances.

F O R E W O R D

By Michael R. Salamone
Staff Officer
Transportation Research Board
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This document, produced in fulfillment of ACRP Project 03-03: Enhancing Airport Land
Use Compatibility, consists of

• Volume 1: Land Use Fundamentals and Implementation Resources provides information
that helps frame the discussion of land use compatibility; provides the background of why
land use compatibility near airports is important; and focuses on the various regulations,
tools, and techniques that can be utilized to address land use compatibility issues.

• Volume 2: Land Use Survey and Case Study Summaries contains summaries of both the
case study survey that was an integral part of the data collection effort, as well as the indi-
vidual case study summary reports for the 15 case study sites. 

• Volume 3: Additional Resources contains some of the resource documents developed to
support the information discussed in the first volume. It provides additional detail for
those readers who may want to delve deeper into the specific topics of aircraft accident
data and third-party risk, as well as the economic methodology for assessing the costs
associated with incompatible land uses. An annotated bibliography also is provided
which contains approximately 300 entries related to airport land use compatibility

Volumes 1 and 2 are printed volumes. Volume 3 is located at www.TRB.org. 

P R E F A C E

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


Land Use Survey and 
Case Study Summaries

V O L U M E  2

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


2.3

Introduction

Volume 2 summarizes the findings from the airport land use survey and the associated case
study efforts that were conducted. As discussed throughout the overall document, incompatible
land uses are those that pose a hindrance to safe airport and aircraft operations, as well as those
that threaten the safety of persons, both in the air and on the ground. Airports of all sizes and
types (commercial, general aviation, military) are faced with the challenge of protecting their
infrastructure and airspace from encroachment.

In 2004, the NASAO conducted a land use survey that was distributed to representatives of all
50 state aviation departments to assess their perceptions on land use issues within their respec-
tive states. While this was a great starting point for the 03-03 project, the project team believed
that a broader approach that reached a larger number of airports across the country would be
necessary to thoroughly assess land use concerns today.

While it is known that incompatible land uses are a common concern for airports, the types
and degrees of incompatibility are not necessarily known; nor are the strategies airports use to
mitigate incompatible land uses. Furthermore, studies such as the one conducted by NASAO do
not draw any distinction between multiple types of airports, such as the differences in noise
impacts between general aviation and commercial service airports. Another example is the dif-
ference between the types of zoning implemented in communities surrounding military bases
versus the zoning used in general aviation communities.

Because this information is not readily available, it was necessary to conduct a more detailed
land use survey to achieve a better understanding of land use issues near airports of all types in
all geographic regions. Consequently, a two-pronged approach was undertaken to query air-
ports about individual land use concerns. A survey effort was initiated to identify possible air-
ports for inclusion in the case studies as well as provide a pool of airports from which to assess
land use concerns. A set of case study airports were identified, which provided a significant
amount of detailed information related to specific land use issues, tools, and activities that pro-
vided an important perspective. Both of these efforts combine to paint a vivid picture of the
importance of land use compatibility planning.

Land Use Survey

The survey was conducted to query respondents on several categories including:

• Existing incompatible land uses;
• Existing land use plans, zoning, and strategies;

V O L U M E  2 , C H A P T E R  1
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• Completion of FAR Part 151 noise study, and FAR Part 161 study;
• Noise threshold;
• Land uses that impact development;
• Aircraft restrictions;
• Litigation;
• Community involvement; and
• State guidance.

Two methods of distribution were used to disseminate the survey to individual airports. First
a request for participation on the NASAO web page was used to reach as many airports as possi-
ble. Second, a select group of airports was identified by the project team as potential respondents,
based upon project team experience at these airports. The survey was sent out in hard copy, and
an electronic version was available on the web for completion. A total of 124 airports responded
to the survey. The responses were collected and analyzed with distinctions between the responses
from commercial service, general aviation, and military base operations being made. It is from
this analysis that the case study airports were chosen. The following is the summary of the survey
responses by question, followed by the individual case study reports. In an effort to keep survey
responses anonymous, specific airport names are not used in the survey summary.

Case Studies

Utilizing information collected from the airport survey effort, 15 airports were selected for
case study interviews based upon their survey responses. The airports that were chosen display
a variety of common themes; however, in many instances they have unique situations related to
land use that can be drawn upon. Interviews were conducted through telephone and in-person
site visits. During these interviews, the team gathered a more detailed assessment of land use top-
ics at each individual airport. This information was then analyzed and compiled into individual
case study reports. The following reports have been developed to summarize the interpretation
of each individual airport and situation.

Airport Name - State

• Baltimore/Washington International Thurgood Marshall Airport – MD
• Buckley Air Force Base - CO
• Centennial Airport - CO
• Collin County Regional Airport - TX
• Denver International Airport - CO
• Fort Bragg Army Base and Pope Air Force Base - NC
• Fort Lauderdale Executive Airport - FL
• Independence State Airport - OR
• Indianapolis International Airport - IN
• Naples Municipal Airport - FL
• Naval Air Station Pensacola - FL
• O’Hare International Airport - IL
• Randall Airport - NY
• Sacramento County Airport System - CA

– Sacramento International Airport
– Sacramento Executive Airport
– Mather Airport
– Franklin Field
– McClellan Airfield

• Willmar Municipal Airport - MN

2.4 Enhancing Airport Land Use Compatibility
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Land Use Survey Summary

The survey that was conducted to assess land use compatibility issues identified a number of
land use compatibility concerns. Each of the individual questions that were asked of the survey
respondents is summarized in the following pages. General themes that were identified from the
surveys were utilized in the development of the overall document. These themes covered general
issues as well as more detailed topics such as safety related concerns, airspace, and noise sensi-
tivity. Each of these topics is discussed below, along with the summary of each question. It
should be noted that consideration was given to the difference between air carrier (AC) airports
and general aviation (GA) responses in an attempt to further assess the specific land use con-
cerns that impact the aviation system.

General Findings for Enhancing Airport Land Use Compatibility

Local jurisdictions appear to generally understand and appreciate the overall economic
benefit of an airport. Most, however, do not view land use incompatibility issues as truly jeop-
ardizing the existence of the airport. While the overall economic impact of the airport is demon-
strated or calculated in some communities through economic impact studies, there typically
isn’t enough emphasis placed on the incremental economic impacts of incompatible develop-
ment near airports. Without a clear and quantifiable link between a particular development and
a resulting negative economic impact to the airport and more importantly, the community, local
jurisdictions often have little motivation to restrict land uses.

Historically, if ample land exists nearby for relocation of an airport, there have been few neg-
ative consequences to a local airport owner allowing incompatible uses around an existing facil-
ity. Federal and state grants pay for the vast majority of airport relocation and reconstruction
costs. In many cases, the airport owner can recover its share of the costs over time through the
sale of the former airport lands and redevelopment of these lands with tax-generating uses.
Funding for airport relocation may need to be structured so that local airport owners share more
of the cost burden or are otherwise motivated not to fall back on relocation as an attractive alter-
native to good land use planning.

Often local governments do not share proportionately in the risks and benefits of airport land use
compatibility. Airports can be penalized for airport land use incompatibility with raised approach
minimums or displaced thresholds that limit the utility of the airport. The airport sponsors typically
have no ability to require surrounding local jurisdictions to adopt or enforce airport land use com-
patibility zoning. In some cases, local jurisdictions intentionally use land use guidance to achieve
outcomes other than airport protection. For example, by permitting the construction of incompat-
ible uses such as structures with increased densities or tall structures, local governments may restrict
runway expansion, limit airport operations, or change airport traffic patterns.

Many communities take their lead from the FAA or their state aviation agencies regarding
what needs to be accomplished or implemented at their airport. Since the FAA recommends
compatible land use near airports, but has no legal authority to implement or regulate local land
use ordinances, that responsibility falls to the state and local jurisdictions. Many state agencies
have not taken the initiative to create enabling legislation that empowers airports to develop
compatible land use plans and zoning ordinances and, often, extraterritorial zoning power that
is critical for effective land use planning. Consequently, many communities and airport spon-
sors have a very lax view of the need to prevent incompatible land uses.

Many of the airport owners/sponsors that were contacted for interviews acknowledge an
active communication with community members (i.e., citizens, governmental bodies, airport
association groups, etc.) as instrumental in protecting their airports from incompatible land uses.

Introduction and Survey Summary 2.5
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Maintaining a proactive, two-way dialog, both formal and informal, regarding airport activities
and community development is essential. It allows opportunities for open discussion where citi-
zens and governmental bodies can comment on and are also educated about current and future
operational needs and requirements of the airport, as well as community activities and plans. Con-
tinued education and information exchange can breed community pride and buy-in (sense of
ownership). For example, in the Pensacola case study, the residents of that community are vested
in the airbase and feel a sense of pride and ownership of the airport. Residents are aware of the need
to zone and protect the airport from incompatible land use that would threaten its viability.

Airspace Related Themes

Many local jurisdictions inherently understand the need to keep tall buildings out of runway
approach and departure. Fewer accept the need for strict height controls under the other FAR
Part 77 Surfaces, particularly near airports where few flights vary from standard airport traffic
patterns. It appears that some local governments interpret the lack of federal requirements to
protect the FAR Part 77 Surfaces to mean that adjustments to airport traffic patterns are an
acceptable mitigation alternative to height restrictions on individual land uses.

Often, surrounding jurisdictions are cognizant of airspace restrictions for obstructions if they
are proposed within a 5 nautical mile (nm) radius of the airport. Seldom do jurisdictions under-
stand that a proposed 50-foot tower located 10 to 30 nm from the airport may exhibit similar
obstruction hazards. However, the implication is that the proposed tower may alter the airports’
airport traffic pattern, which impacts airport operations, even though alternate flight paths are
available. Unfortunately, airports are often not informed about the proposed hazard until the
public hearing and by then have little power to negotiate with the jurisdiction against develop-
ing this potential hazard and incompatible land use.

Noise Related Themes

Communities and airports nationwide appear to pay the most attention to the noise element
of airport land use compatibility. Implementation of noise compatibility land use regulations
continues to be contentious and patchwork, particularly where an airport is surrounded by a
jurisdiction(s) that is not the airport owner. Many communities find that using the 65 DNL is not
adequate to resolve noise impacts or complaints. This is either because of the contrast where
ambient noise levels are low, and/or because the DNL calculation, which uses average noise level,
does not address the degree of annoyance and disruption caused by single noise events. Some
airports/communities, therefore, strive to use the 60 DNL contour as the basis for land use restric-
tions, which often covers substantially more land area. Without strong state or federal guidance,
many local jurisdictions do not have the political will to restrict or condition development in this
larger contour area, even where current residents within this contour complain. The FAA or
states could help local jurisdictions by providing clear, alternative noise land use compatibility
recommendations for areas where ambient noise conditions are low.

Airports often have access to funding associated with noise related issues through Part 150 stud-
ies. Utilizing these funds to develop programs, which address land use compatibility through
fee-simple acquisition and sound insulation programs, is highly recommended. For example,
Indianapolis International Airport utilizes funds from their Part 150 study, as well as passen-
ger facility charges (PFCs) and bond revenues, to do traditional fee-simple acquisition well
beyond the 65 DNL contour. This may include sound insulation or more innovative techniques
such as right-of-first-refusal agreements, purchase assistance programs, and purchase and rede-
velopment for more compatible uses. This is complemented by an airport zoning ordinance that
provides land use guidance in the vicinity of the Airport.

2.6 Enhancing Airport Land Use Compatibility
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Safety Related Themes

Land use compatibility as it relates to safety concerns appears to be the aspect of airport land
use compatibility that is least understood or accepted by local jurisdictions. More than noise and
height, safety compatibility guidance tends to be questioned because of the limited amount of
accident data points and the very low probability of airplane crashes. As such, the aviation indus-
try track record on safety works against acceptance of local land use restrictions for safety com-
patibility. Very few local governments have adopted regulations to limit land use and develop-
ment density. Even basic safety restrictions, such as prohibition of above-ground storage of
flammable materials, are often lacking. Airports are reluctant to bring the issue of safety com-
patibility to the public’s attention for fear of creating adversaries in the community and creating
a perception that the local airport is unsafe.

Based upon the study findings, communities are more likely to accept land use restrictions to
address safety compatibility around military airfields than civilian airports. It appears that due
to the clear economic link and possibility of base closure, as well as, a citizenry with close mili-
tary ties, there is a greater tendency to support regulations to safeguard the installation.

One of the significant challenges associated with the issue is defining the appropriate level
of population intensity or concentration of people in proximity to an airport. The definition
of intensity varies from one community to another and from one type of land use to another;
therefore, providing clear cut guidelines that affect the use of a structure or general land use is
very difficult for local jurisdictions. For example, residential housing is not encouraged in
proximity to an airport as noted by the FAA guidance; however, there are airports throughout
the nation that have a residential airpark component that allows residential development on
or near an airport. Many locations view these airparks as a compatible land use because the
home owners, usually pilots, understand the potential danger of living in proximity to an air-
port. Airparks often provide value for the community with an increased tax base. In addition,
residents often sign covenants and/or avigation easements acknowledging the existence of the
airport and potential impacts such as noise, risk, and increased accident potential. Addition-
ally, residents are often willing to tolerate more noise exposure and risk than what the FAA
guidance provides.

Another example of the population intensity issue and the related development density issue
is highlighted by some growth management initiatives such as urban growth boundaries (UGBs).
In some states, state legislation requires communities to establish UGBs or their equivalent, in
an attempt to encourage in-fill in urbanized areas and limit urban sprawl. This theory, which is
often focused on the preservation of agricultural areas and limiting demands for expansion of
infrastructure beyond the typical urban development area, has good applications for basic devel-
opment. However, if an airport is located within the UBG, quite often there is a direct conflict
between the compatible land use needs of the airport and the directives of the UBG policies and
principles. Consequently, there often are discrepancies between the needs of the local airport
and the development needs of the local community.

Summary

Many airport sponsors are often hesitant to pursue the topic of land use compatibility because
of the ramifications that can be associated with the process of implementing a compatibility pro-
gram. For example, the fear of litigation related to a claim of a “taking” is often a prevalent con-
cern. Additionally, there are even instances where inverse condemnation has been argued by
property owners when compatibility guidelines have been instituted. The cost of litigation is a
significant concern for many airport sponsors, as they try to defend themselves in court against
the property owners who view themselves as being wronged. In addition, the intangible costs
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associated with the negative publicity that is often associated with these types of cases is a signif-
icant concern for many sponsors.

Survey Question Summary

Question 1: Do You Have Land Uses Off Airport Property that Create any
of the Following Compatibility Concerns?

In order to evaluate the frequency of land compatibility issues and utilized methods of miti-
gating incompatible land uses around airports, the Preliminary Interview Assessment Survey
began with a general question. Question 1 asked respondents if their commercial service (CS) or
general aviation (GA) airports had land uses off airport property that created any of the follow-
ing compatibility concerns: concentrations of people, residential developments, noise-sensitive
land uses other than residential, tall structures, land uses that create visual obstructions, and/or
land uses that attract wildlife. Respondents were allowed to provide more than one response,
and in doing so they identified each compatibility concern as either not a concern, a minor con-
cern, a moderate concern, or an extensive concern.

The majority of commercial service airport responses identified concentrations of people to
be a moderate concern; residential developments to be a moderate concern; noise-sensitive land
uses to be a minor concern, tall structures to be a minor concern, land uses that create visual
obstructions to be either no concern or a minor concern; and land uses that attract wildlife to be
a minor concern. The majority of general aviation responses identified concentrations of people
to be moderate concern, residential developments to be a moderate concern, noise-sensitive
land uses to be of no concern, tall structures to be a minor concern, land uses that create visual
obstructions to be of no concern, and land uses that attract wildlife to be a minor concern. Tables
2.1-1–2.1-4 illustrate the survey responses for Question 1. Organized by level of concern, these
tables identify the percentage of responses to each compatibility concern.
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Table 2.1-2. Question 1 Survey Results – Minor Concern.

Question 1: Do you have land uses off airport property that
create any of the following compatibility concerns?
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Question 2: Do You Have any Formal Land Use Compatibility Plans for
the Area Surrounding the Airport, and if so, What Type?

Question 2 asked respondents whether they have any formal land use compatibility plans for
the area surrounding the airport, and if so, what type. More than one response was possible, and
respondents could answer that they had no plan, an airport sponsor-developed land use plan, a
local community-developed land use plan, a specific area plan, a comprehensive plan, a targeted
or stand-alone airport land use compatibility plan, and/or another type of plan.

Commercial service respondents identified a local community-developed land use plan
(26% of responses), a comprehensive plan (23% of responses), and/or an airport sponsor-
developed land use plan (16% of responses) to be the most common methods of formal land
use compatibility plans for the area surrounding their airports. General aviation respondents
identified a comprehensive plan (23% of responses) and an airport sponsor-developed land
use plan (20% of responses) to be the most common forms of formal land use compatibility
plans for the area surrounding their airports. Additionally, general aviation responses
included 17% that do not have any formal land use compatibility plans. Table 2.1-5 illustrates
the responses to Question 2.

Question 3: What is Regulated by Zoning or Other Land Use Regulations?

Having identified respondents’ land use compatibility concerns in Question 1 and the types
of land use plans utilized in Question 2, Question 3 followed up to identify whether the respon-
dents employ zoning or land use regulatory measures to achieve land use compatibility
between their airports and the surrounding area. Question 3 specifically asked respondents
whether zoning or land use regulations in the areas surrounding their airports regulated con-
centrations of people, residential or other noise-sensitive land uses, height/tall structures,
visual obstructions, wildlife attractants, and/or other compatibility concerns. More than one
response was possible.

2.10 Enhancing Airport Land Use Compatibility

Question 1: Do you have land uses off airport property that
create any of the following compatibility concerns?
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Table 2.1-4. Question 1 Survey Results – Extensive Concern.
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Commercial service airports identified height/tall structures (29% of responses) and residential
or other noise-sensitive land uses (23% of responses) to be the most regulated land uses in the areas
surrounding their airports. Similarly, general aviation respondents identified height/tall structures
(31% of responses) and residential or other noise-sensitive land uses (19% of responses) to be the
most regulated land uses in the areas surrounding their airports. Table 2.1-6 illustrates the responses
to Question 3.

Question 4: What Preservation and Mitigation Strategies are Utilized by
the Airport and/or Local Jurisdictions to Achieve Land Use Compatibility?

Extending the questions already posed and encompassing both planning and zoning mea-
sures, Question 4 inquired about the existing measures commercial service and general aviation
airports use to minimize land use compatibility concerns. Question 4 specifically asked respon-
dents what preservation and mitigation strategies their airport and/or local jurisdictions utilized
to achieve land use compatibility. More than one response was possible, and respondents could
report that planning techniques, zoning ordinances, deed restrictions, land acquisition, aviga-
tion easements, noise easements, operational restrictions, disclosure notices, transfer/purchase
of development rights, nonsuit covenants, vegetation and wildlife management, and/or other
strategies are used.

The commercial service airports and general aviation airports identified, with similar 
frequencies, the most prevalent preservation and mitigation strategies. Commercial service
airports most frequently identified planning techniques (15% of responses), avigation ease-
ments (15% of responses), zoning ordinances (14% of responses), and land acquisition 
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(14% of responses). Similarly, general aviation airports most frequently identified planning
techniques (18% of responses), zoning ordinances (17% of responses), avigation easements
(16% of responses), and land acquisition (13% of responses). Table 2.1-7 illustrates the
responses to Question 4.

Question 5: Have You Completed a FAR Part 150 Noise Study? Do You
Have a Noise Compatibility Program in Place? Has it Been Helpful 
in Addressing Land Use Compatibility?

Although noise-sensitive land uses were not identified to be of extensive concern in Ques-
tion 1, they are one of the most regulated land use concerns by both commercial service and
general aviation airports as assessed in Question 3. Because noise-sensitive land uses should
be considered in land use compatibility plans to balance operational needs with impacts to
surrounding areas, Question 5 asked respondents whether they had completed a FAR Part
150 Noise Study. Respondents were also asked whether they have a noise compatibility pro-
gram in place and whether the FAR Part 150 Noise Study has been helpful in addressing land
use compatibility.

Sixty-two percent (62%) of commercial service respondents reported having completed a
FAR Part 150 Noise Study, while only 25% of general aviation respondents have completed
the FAR Part 150 Noise Study. Sixty-seven percent (67%) of commercial service respondents
reported that they do have a noise compatibility study in place; of those commercial service
respondents who answered the follow up question “has it been helpful in addressing land use com-
patibility,” 82% responded affirmatively. Twenty-one percent (21%) of general aviation respon-
dents reported having a noise compatibility program in place, yet only 17% of those respondents
replied that it has been helpful in addressing land use compatibility. Tables 2.1-8–2.1-10 illustrate
the responses to Question 5.

2.12 Enhancing Airport Land Use Compatibility
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Table 2.1-7. Question 4 Survey Results.
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Question 6: Have You Initiated a FAR Part 161 Study?

Question 6 extends the survey’s inquiry into the respondents’ considerations of noise-sensitive
land uses in land use compatibility planning. This question asked respondents whether they have
initiated a FAR Part 161 Study. Seventy-six percent (76%) of commercial service respondents
and 84% of general aviation respondents replied that they have not completed a FAR Part 161
Study. Table 2.1-11 illustrates the responses.

Question 7: What Criteria or Threshold Does Your Airport Utilize 
to Delineate the Noise Compatibility Boundary?

Again, furthering an evaluation of noise-compatibility planning, Question 7 asked respon-
dents what criteria or threshold their airport utilizes to delineate the noise-compatibility bound-
ary. Respondents could reply 65 DNL, 55 DNL, or other; 82% of commercial service respon-
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Table 2.1-9. Question 5b Survey Results.

Has it been helpful in addressing land use compatibility?
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dents and 56% of general aviation respondents replied that their airports utilize a 65 DNL
threshold. Table 2.1-12 illustrates the responses to Question 7.

Question 8: Have any Land Uses Stopped or Delayed Airport
Development from Taking Place or Impacted Airport Operations?

In order to evaluate the significance of planning for land use compatibility, Questions 8-10
consider land use issues that have arisen and instigated problems that stall airport development,
interfere with operational activities, and result in litigation. Question 8 asked respondents whether
any land use issues have stopped or delayed airport development from taking place or impacted
their airport operations. Forty-one (41%) of commercial service respondents and 38% of gen-
eral aviation respondents replied affirmatively to the question. Those respondents who have had
land use issues stop or delay airport development or impact airport operations were asked what
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type of development or operation was impacted. More than one response was possible, includ-
ing runway/taxiway development, terminal development, approach protection, aircraft opera-
tions, and/or other. The most frequently impacted development for both commercial service
and general aviation airport respondents was runway/taxiway development (47% of commer-
cial service responses and 37% of general aviation responses).

Those respondents who have not had land use issues stop or delay airport development or impact
airport operations were asked why their airport development has not been impacted. More than one
response was allowed, including lack of development near the airport, local community support,
airport acquisition of property, strong regulations that promote compatibility, other, and/or no air-
port development has been required in the past X years. For commercial service respondents, air-
port acquisition of property (29% of responses) and local community support (27% of responses)
were the most frequently cited reasons for lack of impact on airport development. Similarly, general
aviation responses reveal that local community support (29% of responses) and lack of develop-
ment near the airport (24% of responses) were the most frequently cited reason for lack of impact
on airport development. Tables 2.1-13–2.1-15 illustrate the responses to Question 8.

Additionally, respondents were given the opportunity to provide comments specific to their
experiences, regarding both the delays of airport development or operations and the lack of
developmental and operational delays. Reflecting the answers and percentages provided above,
the majority of comments about delays reflected frequency of runway and taxiway development
concerns. For instance, one airport reported that “an adjacent municipality filed lawsuit against
the airport sponsor restricting runway extension and strengthening. The recent Master Plan
Update was placed on hold due to community pressures.” Another airport reported delays
before a new runway was built, but that the airport won all related litigation. A third airport
reported a recent issue with relocating a cemetery in the path of a runway.

Of those respondents who commented regarding minimal or no delays due to land uses, com-
ments reflected the lack of development near the airport and the lack of recent airport development.
Nonetheless, some airports acknowledged that the lack of development near the airport may not be
the case in the future. For instance, one airport reported that “there has been very little development
around the airport in the past, but this situation is rapidly changing and this part of the survey is very
pertinent to our future.” Similarly, another airport reported that “the airport has been able to acquire
property needed to develop up to this point. The new ultimate development plan in the most recent
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Question 9: Have land uses prompted any restrictions on
aircraft operations?
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Table 2.1-16. Question 9a Survey Results.

Master Plan, however, will require much more land acquisition.” And a third airport commented
about the lack of development near their airport, “so far . . . it [development] is coming.”

Question 9: Have any Land Uses Prompted any Restrictions 
on Aircraft Operations?

Question 9 asked respondents whether land use issues have prompted any restrictions on
aircraft operations. Sixty-two percent (62%) of commercial service respondents and only 39%
of general aviation respondents replied affirmatively to the question. Those who responded
affirmatively were also asked to check which restrictions on aircraft operations applied,
including curfews on aircraft operations, limits on the number of aircraft operations, restric-
tions on certain aircraft types, modifications of flight procedures, and/or other restrictions.
More than one response was possible, with modifications of flight procedures (i.e., departure,
landing, and overflight) being the most frequently cited restriction for both commercial ser-
vice respondents (56% of responses) and general aviation respondents (52% of responses).
Tables 2.1-16 and 2.1-17 illustrate the responses to Question 9.
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Respondents were encouraged to provide comments specific to their experiences and enumer-
ate the types of restrictions they have imposed. These comments reflect the frequency of the
“modifications on flight procedures” answer to Question 9, and specify the use of restrictions to
mitigate noise. For instance, one commercial service airport responded that “the airport partici-
pates in a “fly quiet” voluntary program as part of approved recommendations in current Part 150.
The use of preferential runways during evening hours with minor flight departure turn-out pro-
cedures is also utilized.” A second commercial airport commented, “We have a noise rule on one
of our runways which prohibits aircraft which exceed 90 db. It thus restricts certain types of air-
craft which exceed that limit. We have a preferential runway use for nighttime operations.” Other
responses include numerous noise abatement measures such as changes to IFR routing and night-
time runway closure; voluntary noise abatement procedures; operational procedures as approved
in FAR Part 150; and nonstandard flight patterns and the use a preferential runway program.

Question 10: Has Your Airport Been Involved in any Litigation 
Related to Land Use Compatibility Issues?

Question 10 asked respondents if their airport has been involved in any litigation related to
land use compatibility issues. Fifty-three percent (53%) of commercial service respondents
and 17% of general aviation respondents responded affirmatively. These respondents were
then asked to identify which types of land use compatibility issues resulted in litigation, includ-
ing land uses with high concentrations of people, noise-sensitive land uses, height/tall structures,
visual obstructions, wildlife attractants, and/or other land use compatibility issues. More 
than one response was allowed. For both commercial service and general aviation respon-
dents, noise-sensitive land uses were the most frequently cited land use issue resulting in liti-
gation, comprising 64% of commercial service responses and 56% of general aviation responses.
(Tables 2.1-18 and 2.1-19)

Comments specific to the litigation the airports have experienced was also solicited. The
majority of comments reflected the frequency of noise-oriented litigation and the significance of
mitigating noise-sensitive land uses. For instance, several airports reported that “preexisting res-
idential land uses sued over airport noise. Departure procedures were adopted to avoid over-
flights.” One general aviation airport reported that after their runway was extended based on
master plan recommendations, a single residential property, which was originally outside the 
65 DNL, complained and sued because of noise issues. This general aviation airport lost the law-
suit. In another case, litigation was filed against a commercial service airport because a residential
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subdivision within the Airport Noise Zone was denied permission to build. In this case, the air-
port won and the residential development was never constructed. Another commercial service
airport has experienced inverse condemnation noise lawsuits by individual homeowners, all of
which the airport has won and no restrictions have been imposed.

Question 11: How is Your Airport Informed of Development 
Proposals or Decisions in the Surrounding Communities that 
Could Affect Land Use Compatibility?

Because communication between multiple jurisdictions is necessary for successful land use com-
patibility planning in the areas surrounding airports, Question 11 asked respondents how their air-
port is informed of development proposals or decisions in the surrounding communities that could
affect land use compatibility. More than one response was possible, and respondents could choose
a formal process of notification by local jurisdiction, informal notification by local jurisdiction,
required approval process within a defined area, monitoring local media, no specific process, and/or
other. For both commercial service and general aviation airports, “formal process of notification by
local jurisdiction” was the most frequently cited method of keeping informed about development
proposals and decisions. This response constituted 43% of commercial service responses and 34%
of general aviation responses. Table 2.1-20 illustrates the responses to Question 11.

Question 12: Are There Open Lines of Communication between
Surrounding Municipalities, the Public, and the Airport 
Regarding Land Use Compatibility Issues?

In addition, Question 12 asked respondents whether there are open lines of communication
between surrounding municipalities, the public, and their airport regarding land use compati-
bility issues. Ninety-seven percent (97%) of commercial service respondents and 80% of general
aviation respondents replied affirmatively. These respondents were then asked what types of
communication methods they use. More than one response was acceptable, including informal
communication between agency staff, dedicated meetings/workshops, representation on boards
within the local community, web sites, newsletters, press releases, standing community liaison
group, and/or other types of communication. The most frequently cited communication for
commercial service airports was informal communication between agency staff (28%) and dedi-
cated meetings/workshops (19%). Similarly, the most frequently cited general aviation responses
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included informal communication between agency staff (31%), representation on boards within
the local community (18%) and dedicated meetings/workshops (17%). Tables 2.1-21 and 2.1-22
illustrate these findings.

Respondents who replied that there are not open lines of communication between surround-
ing municipalities, the public, and the airport were asked what limits their communication. Pos-
sible answers, of which they could give more than one, included multiple political jurisdictions,
community distrust or opposition to airport activity, community distrust or opposition to air-
port development, community distrust of airport, opposition by local elected officials to airport
activity or development, distrust by local elected officials of the airport, reluctance to share infor-
mation, concerns of potential litigation, and/or other. Commercial services respondents most fre-
quently cited multiple political jurisdictions (29%) and reluctance to share information (29%) as
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Table 2.1-23. Question 12c Survey Results.

limiting communication between municipalities, the public, and the airport. General aviation
respondents most frequently cited multiple political jurisdictions (26%) and opposition by local
officials to airport activity or development (15%). These findings are illustrated in Table 2.1-23.

Question 13: Does Your State Aviation Agency Provide Support or Direction
to Establish Compatible Land Use Planning, what Methods are Used?

Guidance and support from state and federal aviation agencies is necessary for success-
ful planning that minimizes or prevents incompatible land use in the areas surrounding air-
ports. Therefore, Question 13 asked respondents whether their state aviation agency provides
support or direction to establish compatible land use planning. Only 15% of commercial
service respondents and 7% of general aviation respondents replied “yes.” These respondents
were then asked the follow up question of what methods are used. More than one response
was possible, including policies and regulations related to land use, guidance documents, for-
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mal requirement for local regulations or development review, funding opportunities for land
use compatibility planning and programs, and/or general support of land use decisions.
Commercial service respondents most frequently cited policies and regulations related 
to land use (29%) and guidance documents (27%), while general aviation respondents most
frequently cited guidance documents (28%), polices and regulations related to land use
(24%), and general support of land use decisions (24%). These finding are illustrated in
Tables 2.1-24 and 2.1-25.

Question 14: Do the Various FAA Offices Provide Enough General
Guidance and Support to Prevent Incompatible Land Use?

Additionally, Question 14 asked respondents whether the various FAA offices provide their air-
ports with enough general guidance and support to prevent incompatible land use. Fifty-six percent
(56%) of commercial service and 40% of general aviation respondents replied affirmatively.
(Table 2.1-26)
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Question 13: Does your state aviation agency provide support
or direction to establish compatible land use planning?

0% 20% 40% 60% 80% 100%

Yes

No

R
es

p
o

n
se

Percentage of Responses

GA

CS

Table 2.1-24. Question 13a Survey Results.
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Table 2.1-25. Question 13b Survey Results.
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Question 15: Does the FAA Provide Enough Guidance and Support 
to Prevent Incompatible Land Uses through the Following Actions?

In a follow up question to number 14, the final question of the survey asked respondents
whether the FAA provides enough guidance and support to prevent incompatible land uses
through the following actions. Respondents could identify more than one method of FAA
guidance and support, including general support of land use decisions, guidance documents
(Advisory Circulars and Orders), policies related to land use, funding opportunities, master
planning efforts, records of decisions for environmental actions, airspace review (FAR Part
77, FAA Form 7460), wildlife hazard assessments, FAR Part 150 Noise Studies and noise
compatibility programs. Of those respondents who replied yes to the question of sufficient
FAA guidance and support, airspace review (13% of commercial service responses and 15%
of general aviation responses), guidance documents (14% of commercial service responses
and 14% of general aviation responses), and master planning efforts (12% of commercial
service responses and 14% of general aviation responses) were the most frequently cited
method of FAA guidance and support.

Of commercial service respondents who replied that the FAA does not provide sufficient
guidance, general support of land use decisions (16% of responses) and policies related to land
use (16% of responses) were the most frequently cited methods of insufficiency, while general
aviation respondents more frequently cited funding opportunities (20% of responses) and
general support of land use decisions (18% of responses). Commercial service respondents
who replied that they were unsure of the sufficiency of FAA guidance and support, most fre-
quently cited records of decisions for environmental actions (17% of responses), policies
related to land use (14% of responses), and funding opportunities (14% of responses) as the
methods of which they were unsure the FAA provided enough guidance and support. General
aviation respondents most frequently cited records of decisions for environmental actions
(17% of responses), wildlife hazard assessments (15% of responses), and FAR Part 150 Noise
Studies and noise compatibility programs (15% of responses) as the methods of which they
were unsure the FAA provided enough guidance and support. Tables 2.1-27–2.1-29 illustrate
the responses to Question 15.
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Question 14: Do the various FAA offices provide enough
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Table 2.1-26. Question 14 Survey Results.

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


Introduction and Survey Summary 2.25

Question 15: Does the FAA provide enough guidance and support to prevent incompatible land uses
through the following actions?

Yes

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%

General support of land use decisions

Guidance documents (Advisory Circulars and Orders)

Policies related to land use

Funding opportunities

Master planning efforts

Records of decisions for environmental actions

Airspace review (FAR Part 77, FAA Form 7460)

Wildlife hazard assessments

FAR Part 150 Noise Studies and noise compatibility programs

R
es

p
o

n
se

Percentage of Responses

GA

CS

Table 2.1-27. Question 15 Survey Results – Yes.
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Table 2.1-28. Question 15 Survey Results – No.
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Table 2.1-29. Question 15 Survey Results – Unsure.
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2.27

Introduction/Airport Overview

Buckley became an active-duty Air Force Base (AFB) on October 2, 2000. For 40 years prior
to that date, the facility was an Air National Guard Base. On that date, the base was handed over
from the Colorado Air National Guard to Air Force Space Command. The 460th Space Wing is
responsible for providing space-based missile warning data to Cheyenne Mountain Air Station,
Colorado, and Peterson Air Force Base in Colorado Springs, Colorado. Radomes are distinctive
landmarks in the compound and look like giant white golf balls (Figure 2.2-1). They are actually
weatherproof enclosures that protect huge satellite-commanding/data-receiving antennas.

Buckley is located in Aurora Colorado, near Denver (Figure 2.2-2). This location, near the
center of the U.S., provides an ideal refueling stop for military aircraft training across the
country. In addition to base-assigned aircraft, Buckley services up to 6,000 transient military
aircraft per year, of which approximately 2,000 remain at least one night on base. Every type
of aircraft in the Department of Defense (DoD) inventory, from every service and command,
visit Buckley Air Force Base (AFB) during a typical year. At the present time, Buckley sup-
ports more than 90,100 people throughout the Front Range community, which includes
2,700 active duty members from all services, 4,200 National Guard personnel and reservists,
3,000 civilians, 2,700 contractors, 22,000 retirees and dependents, and an estimated 55,000
veterans.

The base contributes an estimated $1.09 billion annually to
the local economy and is 3,250 acres, or about six square miles.
The airfield complex has one runway that is 11,000 feet long by
150 feet wide. An east-west runway was closed in the 1990s in
order to eliminate potential conflicts with air traffic departing
Denver International Airport (DIA). Flying operations are
active and all base facilities are occupied and in use. Since the
return of the facility to the Air Force in 2000, the base has seen
substantial new construction and modernization. There are
more than 30 construction projects underway or proposed,
which include mission related and quality of living projects
with an estimated total cost of $210 million. The mission
related construction accounts for approximately $152 million
and includes a new medical supply storage facility and an
expanded Freight Transfer Facility that will house and secure
cargo. The military flies into the base on a weekly basis and
once on the ground, the aircraft are generally used to store in-
transit cargo. The base also relies on government contractors

V O L U M E  2 , C H A P T E R  2

Buckley Air Force Base, 
Aurora, Colorado

Figure 2.2-1. Radome.
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to temporarily store cargo when the amount delivered exceeds aircraft capacity. However, the
amount of cargo that is stored, consolidated, and distributed now surpasses the capability of the
government contractors. The quality of living projects include roughly $63 million in construc-
tion costs that include dormitories for enlisted airmen, a commissary, a base exchange, a fitness
center, and a number of family housing units. Some of the housing units have been completed
while others are still being constructed.

History of the Airbase

In 1941, the United States was involved in the war in
Europe, which resulted in plans to enlarge Lowry Army Air
Field. A 5,740-acre site was selected and purchased by the
city and county of Denver and donated to the Department of
the Army. The name Buckley Field was chosen in honor of
1st Lt. John Harold Buckley, a World War I flier from Long-
mont, Colorado. Construction of the $7.5 million base facil-
ities began in May 1942 and included streets, runways, more
than 700 structures, a communication system, water and
wastewater utilities, an electrical plant, a coal-fired steam
heating plant, and 16,800 feet of railroad track, some of
which can be seen in Figure 2.2-3. When the Army Air Corps
Technical School opened, it offered B-17 and B-24 bom-
bardier and armor training.
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Figure 2.2-2. Location map of Buckley Air National Guard in Aurora, Colorado.

Figure 2.2-3. Historical view of Buckley Field.
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During the war years, Buckley expanded to meet training needs. In its peak year of operation
(1943), 32,000 troops received training, including nearly 10,000 new inductees who went
through basic training. When the war ended, Buckley became an auxiliary field for Lowry, which
in turn transferred it to the Colorado Air National Guard in 1946. The Department of the Navy
took charge in 1947, renaming the installation Naval Air Station-Denver, Colorado. During this
postwar era, five veteran villages were built on Buckley to help ease the housing shortage created
by the war.

In 1959, the Navy decommissioned the Naval Air Station and it once again became property
of the Air Force, which licensed it to the state of Colorado. On April 18, 1960, the installation
became the first stand-alone Air National Guard Base in the nation. On October 2, 2000, Buck-
ley became an active-duty Air Force Base again.

Buckley has developed additional uses on the base since its transfer to the Air Force. In
response to 9/11, the DoD has increased security measures at military installations, some of
which relate to land use and include recommendations for greater buffers between military and
non-military uses at the border of bases, as well as more access control in the form of fencing and
zones clear of vegetation along base boundaries.

In 2005, the Federal Defense Base Closure and Realignment Commission (BRAC) pre-
dicted only 13 additional civilian jobs and 81 military jobs would be located at the base in
Aurora. However, recent reports suggest a different picture. As threats to America’s security
have changed, global surveillance and missile warning networks at Buckley have become
increasingly important. In 2008, the Air Force predicted that an additional 800 people will be
assigned to Buckley by 2011. This includes the relocation of approximately 600 local workers
from the Air Force Air Reserve Personnel Center in Aurora to Buckley, as well as additional
enlisted, private, and contractor jobs. Three additional F-16s are expected to be assigned to
the base as well.

The Air Force described Buckley as “transforming from a minimally developed installation
for weekend influxes of Reserve and Guard personnel into a fully developed, active-duty
AFB” in a recent environmental assessment. Buckley personnel indicate that the Air Force is
considering possible acquisition from willing sellers of lands to the east of the existing base.
The primary intent is for base expansion and to allow for an increase in potential missions.
The base planners have explored whether the Readiness and Environmental Protection Ini-
tiative (REPI) could be used to help protect and buffer the base. U.S. Senator Ken Salazar of
Colorado is an advocate of REPI. The REPI program provides funds for acquisition of lands
that can serve the dual purposes of military installation buffers and environmental protec-
tion. Under the program, the military purchases land only when it can be transferred to a
third-party organization for permanent maintenance and conservation. Buckley has begun
conversations with a local branch of the Trust for Public Lands about using REPI. At this
writing, land around Buckley had not yet been identified that qualifies for the program’s con-
servation criteria.

Governance

Buckley has been controlled by various agencies of the DoD for 67 years. Over the decades,
the facility has at times been under the command of the Department of the Army, the Colorado
Air National Guard, the Department of the Navy, and the Department of the Air Force, which
currently occupies the property. A single planner is employed by the facility and is involved with
on-base planning activities and also coordinates with local jurisdictions to review development
proposals that are referred to the base.

Buckley Air Force Base, Aurora, Colorado 2.29

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


As shown in Figure 2.2-2, the base is located in Aurora, Colorado, just east of Denver. The
majority of the off-base land that surrounds Buckley is under the jurisdiction of the city of Aurora.
Pockets of land are under the jurisdiction of Arapahoe County. The city of Aurora hired a full time
noise coordinator who reviews development proposals in the vicinity of all three airports for com-
pliance with all airport land use compatibility regulations (noise, safety, and airspace).

Colorado does not have statewide airport land use compatibility requirements for local govern-
ments, such as those that have been adopted in Minnesota or California. However, the Colorado
General Assembly passed a law in 2005 that requires local governments to notify a military instal-
lation if any rezoning or subdivision of land is proposed within two miles of the installation.

Discussion of Compatibility Issues and Responses

The most recent land use compatibility study at Buckley is the 1998 Air Installation Com-
patible Use Zones Study (AICUZ). The 1998 AICUZ indicates a limited number of incom-
patible land uses that fall within noise impact districts or safety zones as defined by the DoD.
The assessment is summarized in this section, while land use recommendations are discussed
later. The AICUZ notes that, “Aerial photographs of the base taken in the early 1970s show
nearly no [sic] development near the base. In the years since, extensive suburban, commer-
cial, and industrial development has increased in areas surrounding the base . . .” Develop-
ments that have been built in the safety zone of the former east-west runway are now
considered an incompatible land use. The east-west runway was closed in the early 1990s
when DIA opened and replaced the former Stapleton airport. At this time, all Buckley flights
were directed to the north-south runway. The runway closure was done to eliminate poten-
tial airspace conflicts with DIA and the exclusive use of the north-south runway resulted in
shifted noise impacts. Noise incompatibilities associated with the east-west operations were
resolved, while some properties were exposed to greater noise impacts from the north-south
runway. However, the higher impact levels are less than 65 DNL and therefore no new noise
incompatibilities were created. Despite substantial development encroachment around the
base by 1998, the AICUZ indicates that incompatible land uses, as defined by DoD guidance,
are not extensive around Buckley.

The city of Aurora and Adams County have adopted airport zoning regulations prior to 1998.
Since the adoption of the 1998 AICUZ, both have updated the zoning codes to be consistent with
the AICUZ recommendations and DoD land use compatibility guidelines. Detailed descriptions
of these regulations, which are well crafted to prevent future land use incompatibility, are dis-
cussed later. Aurora has denied or modified many land use development proposals since that
time to conform to the adopted regulations.

Safety

The standard Air Force safety zones include the Clear Zone (CZ), Accident Potential Zone I
(APZ I), and Accident Potential Zone II (APZ II). The AICUZ mapped these three safety zones
based on typical flight tracks at Buckley, as shown in Figure 2.2-4.

The AICUZ identifies that there are no incompatible land uses in the Clear Zone and that the
base owns all land within this zone. No incompatible land uses were identified in the southern
APZs, while two were identified in the northern APZs. These incompatible land uses include a
golf club house with facilities to assemble groups of persons within APZ I and a mobile home
park outside the base in APZ II that exceeds the recommended residential development density.
The fan portion of the APZ to the southeast of the runway was not included in the prior AICUZ
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(1985) and thus was not reflected in land use zoning regulations prior to 1998. Buckley staff indi-
cates that the fan was added to the APZ II based on the fact that many of the operations at Buck-
ley involve cargo planes. Large cargo aircraft have heavy loads, which tend to result in a wide
debris field, if involved in an aircraft accident. Hence the fan zone protects a wider area than the
standard APZ II for a facility with fewer cargo operations.1

In 1994, the city of Aurora approved a preliminary plat for a residential development called
Quincy Highlands in an area that eventually became part of the APZ II fan. This approved devel-
opment is not identified as an incompatible land use in the 1998 AICUZ because it had not been
built yet. In December 1998, the city updated its zoning regulations to recognize the 1998 APZs.
In 2001, a subsequent developer sought to finalize the approved preliminary plat from 1994. The
city conditioned the approval of the final plat on modifications to bring it into conformance with
the then-current zoning regulations that restrict residential development in the APZ II to one

Buckley Air Force Base, Aurora, Colorado 2.31

Figure 2.2-4. Air Force safety zones at Buckley.

1 A 2002 document from the City of Aurora indicates that the city understood that the modification of the APZ II in the 1998
AICUZ was, “caused by a change in flight patterns at Buckley air [sic] National Guard Base.”
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unit per acre. The developer then sued Aurora based on the prior approval. Eventually, the city
and developer reached a settlement. In essence, the settlement agreement:

• Reduces the total number of allowed residential units, only slightly;
• Shifts the pattern of zoning and land uses within the overall development area;
• Allows some residential development in the outer fringes of the APZ II; and
• Restricts all future development on areas that are closest to the runway centerline.

Although the resolution was perhaps imperfect in the sense that residential uses were built at
higher than one unit per acre within the APZ II boundary line, it was a substantial compatibil-
ity improvement over the preliminary approval. Ultimately, it is an important success in coor-
dinating the parallel and sometimes conflicting tracks of ongoing land use approvals and
changing conditions of airport operations that can result in land use incompatibility.

City and base staff indicate that developers regularly propose incompatible uses in the Buckley
safety zones. The proposals are modified to conform to existing adopted city regulations or they
are denied. For example, a landscaping business use was approved only after it was modified
based on safety and airspace hazards. The city required the site plan to specify that buildings were
to be kept away from the runway centerline and lighting height and illumination were not to
create confusion with the runway.

Land uses may be approved years before they are built, which can present a challenge for land
use compatibility. If the base operations change in a way that create new or larger impact areas,
such as the change that led to the larger APZ II, the city may face legal limitations regarding the
ability to change prior approvals to respond to the new needs at the base. Thus, the inherent
uncertainty of future military airport impacts can at times be complicated for all parties.

Airspace

No tall structures or other airspace hazards were identified in the 1998 AICUZ. The city of
Aurora and the base indicated that airspace protection has been less of a land use compatibility
challenge around Buckley to date than safety and noise. The city strictly enforces the recom-
mended surfaces, which have proven adequate thus far to avoid new airspace incompatibilities.

Noise

Four noise impact zones are defined by DNL in the AICUZ, as shown in Figure 2.2-4. Noise
incompatible uses identified in the AICUZ are off-base residential uses in the 65 and 70 DNL
noise impact areas. Up to 250 people live in the 65-69 DNL contour and fewer than 50 live within
the 70-74 DNL contour. No off-base residential uses are within a noise impact area with greater
than 75 DNL. No other noise sensitive uses were indicated as being located in incompatible noise
impact areas. The AICUZ does not indicate whether the residences in the noise impact areas have
been insulated to reduce interior noise levels.

Despite the limited number of noise incompatible uses, noise compatibility remains a con-
cern for both the city and the base. In Aurora and Adams County, typical ambient noise is about
DNL 45. The single event noise of the aircraft that operate from Buckley can be perceptually loud.
Base and city staff acknowledge that an average DNL of 65 includes noise events that are not
always well received in the relatively quiet surrounding communities and have worked to fur-
ther reduce noise impacts and land use conflicts.

Buckley has undertaken a number of efforts to improve compatibility with surrounding uses.
As discussed above, the base closed the east-west runway to accommodate DIA. The closure
eliminated safety zones and resolved then-existing safety and noise incompatibilities associated
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with the east-west runway. The base has altered operations to reduce noise impacts on- and
off-base, which include the restriction of normal engine run-up hours and construction of
an $800 million “hush house.” Nighttime flights have been limited to reduce impacts on residen-
tial uses outside the DNL 65 contour and flight tracks have been adjusted to shift overflights to less
populated areas. If these less populated areas become developed, Buckley staff expressed concern
that there will be nowhere left to divert overflights when new residents raise noise complaints.

The city of Aurora has gone well beyond the specific definition of noise zones and use restric-
tions in the AICUZ. The city does not allow rezoning for new residential uses in the DNL 60 con-
tour and requires noise mitigation in the 55 and 60 DLN contours. However, rezoning for
residential development continues to be proposed within these contours by developers who hope
to convince the city council of the merit of their proposal and get a discretionary approval. These
proposals are referred to Buckley and its staff planner responds with comments. Base staff reports
that city staff recommendations have almost uniformly supported the base recommendations,
as have the majority of discretionary decisions by elected bodies. Still, the inability of the city to
revoke prior approvals when the base changes its AICUZ recommendations has resulted in some
increases in incompatible uses since 1998.

Base and city staff interviewed for this case study agreed that the DoD guidance for noise com-
patibility up to the DNL 65 contour was excellent, but they would like to have further guidance
about noise compatibility outside the 65 contour, for example in the 55 and 60 DNL. Noise
impacts below the 65 DNL have so far caused changes to operations at Buckley that have not
endangered the mission. However, there is concern that further encroachment could limit the
ability to expand the base or maintain the mission. Based on current trends, it is plausible that
the Air Force may wish to expand operations at Buckley in the future and potentially in a way
that would increase noise impacts. Buckley has altered its approaches to pass over relatively
unpopulated areas, but that area is very limited. When Aurora faces development proposals for
new residential uses under this existing, relatively unpopulated area, the city has no support in
DoD guidance on which to base its land use decisions. The city and base both indicate that fur-
ther policy guidance from DoD would be helpful to ensure that political resolve to deny devel-
opment proposals remains firm and consistent.

Existing Studies, Planning, and Regulations

Air Installation Compatible Use Zone Study

As stated previously, the most recent land use planning document completed for Buckley is
the AICUZ dated June 1998. The study updates the 1985 AICUZ. The military began to study
land use compatibility and accident potential in the 1970s, which resulted in a directive that each
facility prepare an AICUZ. The Colorado Air National Guard developed the 1998 AICUZ for
Buckley with assistance from the city of Aurora Planning Department. An AICUZ must be
updated whenever operations at a base change so as to result in an overall average noise increase
of 2 decibels or more. The base planner indicated that the 1998 AICUZ was recertified by the Air
Force during 2005-2007, with the finding that the noise impact had not increased so as to trig-
ger a new AICUZ. Furthermore, the planner stated that at this time, future operations at Buck-
ley are not anticipated to change in a way that would trigger a new AICUZ, thus the 1998
document remains current.

The AICUZ identifies land use compatibility issues as follows: structure height, noise impact,
and accident potential. The plan does not address other potential airspace hazards such as bird
strike or visual impediments such as plumes of steam or smoke. The AICUZ inventories current
operations and impacts, and makes recommendations for land use compatibility. The AICUZ
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considers two feasible future changes to missions that would increase land use impacts and com-
patibility, which include an increase in base assigned aircraft and an increase in nighttime flying.
Either scenario would increase noise impact and increase the area of noise contours; other
impacts are not expected.

The 1998 AICUZ establishes land use recommendations for three safety zones and four noise
districts, as shown in Figure 2.2-4. The heart of the AICUZ document is a table that lists the seven
zones/districts across the horizontal axis and land uses down the vertical axis. The table indicates
which land uses are appropriate in a particular zone, which are incompatible, and which are
compatible under certain conditions, such as maximum density or noise mitigation construc-
tion. The specific conditions for compatibility are included in the table as notes. A sample page
from the table is shown in Figure 2.2-5 on the following page.

The implementation chapter of the AICUZ outlines responsibilities for the air base and
local communities for land use compatibility. The local community recommendations are
very specific about regulatory actions needed to implement the AICUZ. They are as follows:

• Continue to incorporate AICUZ policies and guidelines into the comprehensive plans of the
City of Aurora. Use overlay maps of the AICUZ noise contours and Air National Guard
(ANG) land use guidelines to evaluate existing and future land use proposals.

• Modify existing zoning ordinances to support the compatible land uses outlined in this
study.

• Ensure that the height and obstruction ordinances reflect current ANG and FAR Part 77
requirements.

• Modify building codes to ensure that new construction within the AICUZ area has the 
recommended noise level reductions incorporated into the design and construction of
facilities.

• Continue to inform Buckley ANGB of planning and zoning actions that have the potential to
affect base operations.

• Develop a working group represented by city, county, and base planners to discuss AICUZ
concerns and major development proposals that could affect airfield operations.

• Sponsor Buckley ANGB and Community Information Seminars.

Buckley has not prepared a Joint Land Use Plan (JLUS), which is a land use plan for the area
surrounding the base that may be undertaken cooperatively between a military installation and
a surrounding community. Cost for a JLUS is shared between the DoD and the local jurisdic-
tion(s). According to the base planner, Buckley has never prepared a JLUS because the surround-
ing jurisdictions’ regulations are already so protective of the base, there is simply no need to
spend JLUS program funds at Buckley.

Local Land Use Plans

City of Aurora planning documents are very supportive of airfield compatible land use plan-
ning and implementation around Buckley. The 1998 AICUZ indicates that the previous city
comprehensive plan and zoning were generally supportive of the base and land use compatibil-
ity needs, but required specific revisions to help implement the AICUZ recommendations. The
current plans accomplish that objective.

The 2003 Comprehensive Plan includes a stand-alone section on Buckley AFB as part of the
“Strategic Areas” chapter. The chapter summarizes the characteristics and economic impor-
tance of the base, and identifies issues and needs for the area in the future. The overall plan
summarizes existing policy for the area around the bases and states land use policy that guides
current and future regulations and development review decisions. The strategies portion of
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Figure 2.2-5. Example of a table from the 1998 AICUZ.
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the plan gives clear guidance on future land use and development review decisions including
the following:

1. Continue to work closely with Buckley on the cooperative planning process for the BAFB
2020 Master Plan.

2. Continue to strictly enforce land use restrictions in the BAFB airport influence district to
ensure that air operations can safely continue.

3. Evaluate the potential impact of base development to the new city park on the western bound-
ary of the base and to Airport Boulevard.

4. Work closely with Buckley on planning the housing privatization project on Airport Boulevard.
5. Continue to use the E-470 Corridor, Buckley Research and Development subarea designa-

tion for areas east of BAFB.

Zoning Regulations

The city of Aurora includes the airport influence areas of four airports within its boundaries, as
shown in Figure 2.2-6. Aurora has adopted zoning standards for each airport, including Buckley.
The Buckley provisions address the safety zones and noise districts in the AICUZ, as well as three
additional zones that include:

1. Special Noise Impact (SNI) district, contained between DNL 60 and DNL 65 noise contour lines.
2. Noise Impact (NI) district, contained between DNL 55 and DNL 60 noise contour lines.
3. Broadly defined airport influence area (AIA) district.

These zones are visible on Figure 2.2-6. Specific zoning regulations are set forth for each area.
The regulations for the CZ, APZ I, and APZ II follow the AICUZ recommendations precisely, as
do the restrictions in noise impact areas greater than 65 DNL.

The Aurora regulations in the SNI, NI, and AIA districts exceed the AICUZ specific recom-
mendations. The regulations in these districts mirror regulations that the city has imposed in
similar areas that correspond to other airports and include:

• SNI district - new residential uses are allowed only in areas zoned for residential use and only
after a hearing by city council to approve the development.

• All new residential uses in the SNI and NI districts require noise mitigation reduction measures.
• AIA district - Aurora requires compliance with FAR part 77 surfaces for military aircraft, an

avigation easement for all new subdivisions, and recorded real estate notice for the initial sale
of any property.

Arapahoe County has jurisdiction of some lands in the airport influence area to the south and
west of Buckley AFB, including portions of the southern APZI and APZ II. The Arapahoe County
Public Airport Authority controls the general aviation Centennial Airport (KAPA). The County
jurisdiction also includes lands affected by two other airports (DIA and Front Range general avia-
tion airport). Like Aurora, Arapahoe County’s airport zoning regulations address multiple airports’
impact areas. Although different in form from the Aurora’s regulations, the Arapahoe County zon-
ing regulations for the Buckley area of influence adhere closely to the AICUZ recommendations.
The county zoning regulations include a number of generally applicable provisions that apply to
all airport noise and influence areas, and some provisions that are specific to each airport facility.

Arapahoe County regulations that are generally applicable to all airport influence areas are:

• Height restrictions through specific reference to the Part 77 surfaces.
• Prohibition of any structures that would create electrical interference, cause glare, impair vis-

ibility, make it difficult for pilots to distinguish airport lighting, or “otherwise endanger the
landing, take-off, or maneuvering of aircraft at an airport or in the vicinity of the airport.”
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• An avigation easement for any new land use plan, subdivision plat, or building permit in any
airport influence area (except on building permits for unplatted property greater than 35 acres,
which do not require adherence to zoning regulations).

• Referral of all development proposals to the airport operator for comment.
• Noise mitigation construction for all new residential uses, including a recorded note on the

plat.
• Noise disclosure at the time of sale or lease of all properties.

Arapahoe County regulations that are generally applicable to all airports’ DNL 65 Noise Zone
noise impact areas include:

• No new residential uses are allowed, and other noise sensitive uses are allowed only with noise
construction mitigation.
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• Changes to property zoning that would allow new residential uses, childcare, or educational
uses are discouraged. Such uses require noise construction mitigation.

Provisions specific to Buckley in the Arapahoe County regulations restrict land use types and
density in the APZ I and APZ II as indicated in the AICUZ, and in an area called the Traffic Pat-
tern Area (TPA). The TPA corresponds to the area beneath closed flight training patterns at the
base. In this area, the County restricts noise sensitive uses and limits building coverage to a max-
imum of 25% of the lot.

The local jurisdiction regulations are more protective, over a wider land area, than requested
by the airport’s land use planning document (1998 AICUZ). Base staff indicated that Buckley
had considered the local regulations in the 55 DNL and 60 DNL contours as “life-saving” to the
continuation of operations and the mission of the base.

Community Involvement

Buckley, the city of Aurora, and Arapahoe County coordinate with one another on airport
compatible land use planning efforts, of which the latest effort around Buckley is the 1998
AICUZ. The City and County were involved with the creation of the AICUZ and provided zon-
ing and parcel data for the document. The city’s 2003 Comprehensive Plan further indicates
involvement in a master plan update for Buckley. On a continuing basis, both the city and
County refer development proposals in the airport influence area to Buckley AFB planners. At
times, the base has been a strong voice in opposition of some of the proposed developments that
have been decided by the Aurora City Council. Generally, the council has decided in accordance
with Buckley’s desires, such as the denial of the controversial Murphy Creek North residential
development that was proposed in the DNL 65 and 60 contours about three-quarters of a mile
away from the runway. Few nongovernmental groups have coalesced as adversaries or advocates
to land use compatibility planning around Buckley. The biggest group of adversaries in the com-
munity includes homebuilders who bring forward residential development proposals in noise-
impacted areas. Although no formal group is a regular advocate for Buckley, it appears that those
in the community with military ties support land use protections for Buckley. When the Murphy
Creek North development was proposed, an ex-military member wrote a piece for the local paper
to praise Buckley and urge the city council to deny the proposal. Representatives of the Cham-
ber of Commerce have also spoken up in support of protecting Buckley during controversial land
use decision processes.

Economic Impact

According to a Department of the Air Force Fact Sheet, Buckley currently supports more than
90,100 people throughout greater Denver region. Base payroll totaled more than $624 million in
2008. The Air Force estimates Buckley indirectly created more than 6,000 jobs and spent $37 mil-
lion on service contracts in 2007. The base contributes an estimated $1.09 billion annually to the
local economy.

Closure of Buckley would be an enormous loss to the local economy. Buckley is a facility with
unique capabilities, which suggests that closure is unlikely. However, if land use incompatibili-
ties were to occur in a manner that threatened the mission and operations of the facility, it may
be possible that all or some of its capabilities could be relocated, perhaps to Peterson Air Force
Base in nearby Colorado Springs. Both Lowry AFB and Fitzsimmons Army Base, previously in
Aurora, have been closed in recent years as the military has consolidated its facilities, due in part
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to the fact that both had experienced substantial encroachment of incompatible land uses over
the years. The economic impact on the city of Aurora would be much greater if Buckley closed
because when Lowry and Fitzsimmons closed, some of the capability, personnel, and jobs were
transferred to Buckley and thus retained in the community. With strong airport compatibility
regulations in both Aurora and Adams County, the likelihood that land use compatibility will
threaten Buckley is remote.

Conclusion/Analysis

As one of the largest employers in Aurora, the base is an enormously important economic
force, and it is not surprising that local jurisdictions comply with the recommendations of Buck-
ley’s AICUZ. Although city officials raised questions about how the noise contours were calcu-
lated when the AICUZ was initially released, ultimately both the city of Aurora and Arapahoe
County adopted strong airport compatibility zoning regulations. Both the city of Aurora and
Arapahoe County have gone beyond the AICUZ recommendations in notable ways. Their reg-
ulations address not only noise and tall structures, but also include safety protections in the form
of land use controls in accident zones and general provisions that restrict uses causing glare,
smoke, electromagnetic interference, and similar obstruction within the entire airport influence
area. Implementation of the regulations has also been strong. The city has turned down a num-
ber of land use proposals through the years that were incompatible due to noise and safety issues
and have also strictly enforced airspace protection regulations.

Local experience with closure of military and civilian airports in the region, and noise and
safety compatibility concerns at local nonmilitary facilities may support local regulations that
are stricter than the AICUZ. Fitzsimmons and Lowry military facilities in Aurora and Stapleton
Airport in Denver have all closed since 1990, which resulted in significant negative economic
impacts. The idea of an airport going away, which many communities do not take seriously,
seems a possible reality in these jurisdictions.

Arapahoe County’s willingness to protect against incompatible land use at Buckley may also
be due partly to first-hand experience with the struggle to achieve and maintain land use 
compatibility around its civilian air facility. The Arapahoe County Public Airport Authority
(ACPAA) owns Centennial Airport (KAPA, which is also a case study in this report.) The County
has publicly expressed frustration when other jurisdictions adopt policies or allow land uses
around KAPA that are not consistent with ACPAA’s recommended land use compatibility guide-
lines. These recommendations exceed FAA guidelines in some aspect, such as restriction on noise
sensitive use in the 55 and 60 DNL, or the requirement of avigation easements and real estate
disclosure for all property in the airport influence area. In this context, the County may have
been seen as hypocritical had it not adopted restrictions around Buckley similar to ACPAA’s rec-
ommendations around KAPA.

Noise and safety compatibility concerns at civilian airports have caused local jurisdictions to
discourage residential uses in the 60 and 55 DNL and to require noise insulation, real estate dis-
closures, and avigation easements in their airport influence areas. The city and County have
applied similar principles to the 60 DNL contour and airport influence district around Buckley,
going beyond the AICUZ recommendations. Military aircraft tend to be larger than most com-
mercial aircraft, therefore event noise is often louder. Buckley staff indicates that local willing-
ness to adopt regulations outside the DNL 65 contour, an average noise level to achieve land use
compatibility, has been important to protect the base mission.

The base and city staff note that, despite strong local regulations, developers regularly propose
incompatible land uses. Airspace protection and safety zone restrictions have been relatively
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straightforward to enforce, as have noise compatibility restrictions that follow the DoD guide-
lines. However, when the local regulations exceed DoD guidance, as with the 55-64 DNL con-
tours, it becomes difficult to convince some developers and local officials that exceptions should
not be made to rezone land for new residential uses. The base and local city staff indicate that
enhanced guidance from DoD about noise compatibility outside the 65 DNL contour would be
beneficial.

If the base mission or operations change in a way that impacts land use, the city faces the task
to meet these new needs. The city has shown a great willingness to use its regulatory resources to
protect the base, but does not have the ability to undue past actions. The coordination of future
land use and base operations may be a challenge, but with continued development pressure in
the area and the importance of the facilities at Buckley, it is a challenge that will require ongoing
attention.
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Introduction/Airport Overview

Baltimore/Washington International Thurgood Marshall Airport (BWI) was constructed after
World War II and dedicated in 1950 by President Truman as Friendship International Airport. The
State of Maryland purchased the airport in 1972 and in 1973 a plan to upgrade and improve the air-
port was initiated by Maryland Secretary of Transportation Harry Hughes. The airport was renamed
Baltimore/Washington International Airport. The airport is located southwest of Baltimore, and
northeast of Washington D.C., in a fairly developed area, as shown in Figure 2.3-1.

In 2005, BWI had approximately 310,000 operations. The distribution is shown in Table 2.3-1.

Discussion of Compatibility Issues and Responses

When discussing existing and future compatibility issues, three basic areas were discussed in
an effort to assess current concerns, including safety, airspace, and noise related issues.

In the early 1970s Maryland established the “Airport Zoning Permit” as part of the Trans-
portation Article, Annotated Code of Maryland (COMAR) Title 11.03.06. The purpose of the
Airport Zoning Permit is to identify land uses, obstructions, and wildlife attractants that are
incompatible with airport operations at BWI and Martin State Airports (MTN). This law gave
the Maryland Aviation Administration (MAA), which was then the State Aviation Administra-
tion, the responsibility and authority to review developments for noise incompatibilities, struc-
tures that penetrate airspace surfaces (FAR Part 77 surfaces), or wildlife attractants that might
endanger flight operations.

The Maryland legislature passed and the governor signed the Environmental Noise Act of
1974. This law assigned responsibility for the regulation of noise and establishment of standards
to the Department of the Environment, and required each State agency to prescribe sound level
limits or regulate noise in coordination with the Department of the Environment. As a response,
in 1975 MAA established regulations under Title 11.03.03 of COMAR, Airport Noise Control
Program, which set noise and land use compatibility requirements and procedures for identify-
ing an “Airport Noise Zone” (ANZ) around state run airports. Within the ANZ, residential and
other noise sensitive land uses were prohibited. For example under residential uses, no new res-
idential development is permitted in areas where aircraft noise exceeds 65 dB Day-Night Aver-
age Sound Level (DNL). Denials of development within the ANZ can be appealed through the
Board of Airport Zoning Appeals (BAZA), Section 5-822 of the Transportation Article.

In accordance with these laws, BWI has established a Noise Abatement Plan (NAP) to min-
imize or reduce noise incompatible land uses around the airport. It is based on the current
ANZ, which is updated regularly. In many ways, the development of the ANZ and associated
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NAP is much like the FAR Part 150 process. In fact, the Part 150 process was modeled after
this Maryland approach, with the Part 150 Noise Exposure Map similar to the ANZ, and the
Part 150 Noise Compatibility Program like the NAP.

A comparison of the most recently proposed (2007) and the current (1998)
Airport Noise Zones is shown in Figure 2.3-2 on the following page. The 2007
contours expand to the southeast due to increased operations, increased night
percentage of operations, and relocated runway end. To the west, the contours
contract due to the phase-out of the louder Stage 2 aircraft in 2000. Table 2.3-2
shows the acreage, housing units, and population contained within the 1998 and
the proposed 2007 Airport Noise Zones.

In general, the MAA controls the land use within the contours of the ANZ
and within a 4-mile radius for height, vegetation, and storm water manage-
ment (SWM). Any development within this area requires an airport zoning
permit approved by the MAA. Noncompatible development is not permitted
within the ANZ. This determination can be appealed, but approvals require
evidence of the property being soundproofed to an interior noise level of
45 DNL, as wells as an avigation easement. The MAA Planning office has
worked with the local county government to incorporate the BWI landscap-
ing and storm water management guidelines in to the overall development
standards for properties near the Airport.
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Figure 2.3-1. General location of BWI.

Operation Percentage (%) 

Air Carrier Cargo 1.8 

Air Carrier Passenger 69.6 

Air Taxi Cargo 2.9 

Air Taxi Charter 0.4 

Air Taxi Passenger 9.5 

Air Taxi (Fractional Ownership) 2.4 

Air Taxi Other 0.6 

General Aviation 12.6 

Military 0.3 

Table 2.3-1. Distribution of BWI 2005
operations.
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Litigation - Challenge to Denial of Development within the ANZ

Several years ago, the MAA denied development of a large residential subdivision of approx-
imately 20 houses located within the ANZ. The denial was appealed, but the Board of Airport
Zoning Appeals upheld the denial. The denial was challenged in court by the developer, but was
again upheld.

Gardner, et al. v. State of Maryland (1991) – The MAA was sued for noise taking. A judgment
for the plaintiff was rendered, but the fine paid by MAA was relatively small.

Existing Studies, Planning, and Regulations

BWI’s NAP

BWI has an extensive NAP, which the airport
and other MAA staff have developed over 
several decades through extensive cooperative
efforts with citizens and users. The FAA Part
150 Noise Compatibility Program, NCP, repre-
sents the portion of the NAP that has received
FAA approval and therefore can be considered
for federal grants. While operational measures
receive the most public attention, the program
is well rounded and includes complementary
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Figure 2.3-2. Comparison of the current and proposed ANZ.

Airport Noise Zone Acreage Housing Units Population 

Current 1998 7,065 1,229 3,213 

Proposed 2007 5,172 1,406 3,429 

Changes (1,893) 177 216 

Table 2.3-2. Comparison the 1998 and proposed 2007 AZs.
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compatible land use measures and “continuing program” measures that focus on program
implementation, communication, monitoring, and updating. The cooperative airport, citizen,
and user effort has been, and will continue to be, the key to the success of the noise abatement
program. (See Community Involvement.) Citizens provide critical input related to the identifi-
cation of needs and program effectiveness.

The NAP is divided into two areas that deal with noise abatement elements and land use ele-
ments. Specific elements are outlined in Table 2.3-3 below. Elements marked with an asterisk (*)
are described in more detail after the table.

2.44 Enhancing Airport Land Use Compatibility

Noise Abatement Elements Details 

Aircraft Noise Abatement 
Departure Procedures* 

• Noise abatement flight tracks on all runways 
• Limited use of Runway 4  

Aircraft Noise Abatement  
Arrival Procedures* • VFR noise abatement arrival procedures  

Preferential Runway  
Use System* 

• West operations are preferred for noise abatement. 
• Runway 10/28 is the preferred runway for noise abatement                  

between the hours of 2300 and 0500 local time.  
• Limitation on use of Runway 33R from 2300 to 0500, local time.   
• Practice landings and approaches by jet and turboprop aircraft are 

prohibited on all runways from 2300 to 0700, local time. 
• Noise Rule for Runway 15L/33R* 

Continued Restricted  
Use of Runway 4/22 

• Runway 4/22 shall be closed to multi-engine aircraft                           
from 2200 to 0700 local time.   

Control of Ground Based  
Noise Sources* 

• Powerback Restrictions*  
• Engine Maintenance Run-up Restrictions*  
• Tree Buffer along East Airport Boundary*  

Cooperative Airline and 
Airport Program • Encourage Stage 3 phase-out; now complete. 

Continued Monitoring*  

• Noise Hotline*  
• Quarterly Report*  
• Airport Noise and Operations Monitoring System*  
• Annual Review* 

Land Use Elements Details 

Control of Incompatible 
Development* 

• Airport Noise Zone (ANZ) 
• Board of Airport Zoning Appeals (BAZA) 
• Noise Zone Notification in Real Estate Transactions* 

Noise Assistance Programs* 

• Voluntary Land Acquisition Program* 
• Homeowners Assistance Program* 
• School Soundproofing Program* 
• Ridgewood Mobile Home Park 

Table 2.3-3. BWI NAP elements.

*Aircraft Noise Abatement Departure Procedures

These flight tracks keep aircraft, as much as feasible, from flying over noise sensitive residen-
tial developments. For departures, flight tracks include turns that commence only after reach-
ing specified distances from the Airport.

*Aircraft Noise Abatement Arrival Procedures

Arrivals include procedures for minimum distances for final approach, minimum approach
slopes, and maintaining specified altitude until reaching specified distance from the BWI VOR,
as well as visual procedures following an interstate.

*Preferential Runway Use System

Noise Rule for Runway 15L/33R The shorter commuter runway is available for use only by
aircraft that produce less than a specified sound level, which is determined by reference to cer-
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tificated levels published in FAA Advisory Circular 36-1H, Noise Levels for U.S. Certificated and
Foreign Aircraft.

*Control of Ground Based Noise Sources

Powerback Restrictions The MAA and FAA must approve all aircraft reverse thrust power-
back operations in advance. This procedure will be approved by the MAA for specified gates, and
only if the procedure, through demonstration, is in compliance with a maximum noise level test.
All powerback operations are prohibited from 2200 to 0700, local time. Authorization to con-
duct powerback procedures will be terminated by the MAA should any environmental or safety
hazards become evident. (Tenant Directive 203.1)

Engine Maintenance Run-up Restrictions Run-ups are authorized from 0600 to 2200, local
time only, at approved airfield locations and under procedures prescribed by the MAA. Prior
permission must be obtained from the BWI Airport Operations Center for any run-ups con-
ducted between 2200 to 0600, local time. Permission during this time period shall be denied
unless it can be shown that failure to conduct the run-up will delay departure of a scheduled
passenger flight. (Tenant Directive 501.1)

Tree Buffer along East Airport Boundary The MAA planted 622 trees on the eastern bound-
ary of BWI along Aviation Boulevard (formerly Hammonds Ferry Road). When mature, the
buffer will provide some attenuation of ground noise sources, as well as a visual barrier between
Airport facilities and operations and the adjacent community.

*Continued Monitoring

Noise Hotline The Division of Aviation Noise and Abatement maintains a 24-hour noise hot-
line. Residents may call the hotline to identify a noise concern. During normal weekday business
hours, a staff person will discuss concerns directly with citizens. During nonbusiness hours, an
answering machine is programmed to record necessary information concerning a complaint and
the calls are reviewed the following workday. A member of the MAA staff investigates complaints
and follows up with a response to the caller if necessary.

Quarterly Report The report presents noise related data for each quarter of the year and can
include monthly noise levels recorded by the Airport’s remote monitoring sites, numbers of day-
time and nighttime flight operations, runway use, complaint data, and flight corridor use.

Airport Noise and Operations Monitoring System The system consists of 19 fixed noise mon-
itors that are located adjacent to aircraft flight paths throughout nearby communities, as well as
four portable monitors. The monitors provide real time data on aircraft noise levels. Sites for the
permanent monitors were selected with community input and, over time, several monitors have
been relocated to meet community concerns and needs. The MAA plans to modernize this sys-
tem in the coming year.

Annual Review An evaluation is conducted annually by the MAA to review the effectiveness
of noise abatement programs at BWI. The review summarizes key data included in the quarterly
noise monitoring reports, as well as an analysis of noise contours that represent conditions dur-
ing the calendar year and are developed by computer modeling. The annual review also com-
pares actual measured noise levels to those predicted by the modeling.

*Control of Incompatible Development

Noise Zone Notification in Real Estate Transactions A notification process by owners and/or
realtors that is intended to inform prospective buyers and renters of a property’s location within
the ANZ. The Maryland State Real Estate Commission has established an educational program
with the Anne Arundel County and Howard County Boards of Realtors to provide notification
as part of standard real estate transactions within the ANZ.
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*Noise Assistance Programs (NAP)

Voluntary Land Acquisition Program In 1985, the MAA began a voluntary program to
acquire residential properties with cumulative noise levels of 75 DNL and greater. The NAP was
expanded in 1988 to acquire properties in communities that are exposed to cumulative noise lev-
els of 70-75 DNL, provided the area has been zoned by local government to transition from res-
idential to a noise compatible use. The MAA proposes to modify the Voluntary Residential
Property Acquisition Program to expand eligibility to the 65 DNL contour, as defined by the FAR
Part 150 Noise Exposure Maps (NEMs). Large residential properties are excluded from the pro-
gram if the owner(s) has reasonable opportunity for non-residential resale without state or fed-
eral assistance. Property owners are paid full market value for their property at its highest and best
use and provided relocation assistance in accordance with the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970. To date, the MAA has acquired 203 properties at
a cost of $28.5 million.

Homeowners Assistance Program In 1988, the MAA began the Homeowners Assistance Pro-
gram to offer financial assistance to homeowners residing in communities that are exposed to
cumulative noise of 70-75 DNL and who are not eligible for the Voluntary Residential Property
Acquisition Program. The MAA proposes to modify the Program to expand eligibility to the
65 DNL contour as defined by the FAR Part 150 NEMs. The Homeowners Assistance Program
offers a choice of two options to eligible homeowners as described below:

Resale Assurance Financial assistance is provided to eligible homeowners wishing to move from
the ANZ. The selected properties are appraised as if they are located outside the ANZ. The home-
owner enters into a contract with the MAA, committing the MAA to pay the difference between
the actual selling price of the property and its appraised value if it were outside the ANZ; and pay
certain closing costs on a replacement house. Prospective purchasers must be advised of the prop-
erty’s location within the ANZ and their ineligibility for participation in noise assistance programs.
The MAA has provided assistance to 85 homeowners in this program.

Soundproofing The MAA will assist eligible homeowners with making modifications to their
houses, with a goal of reducing interior noise levels to an average of 45 DNL. The type and extent
of the improvements are dependent upon the noise reduction capabilities of the existing struc-
ture. Fresh air ventilation and air conditioning are installed to allow windows to remain closed.
The homeowner enters into a contract with the MAA, committing the MAA to: 1) pay for the
agreed upon noise reduction modifications; and 2) monitor the construction and assure its qual-
ity. The MAA has provided assistance to 296 homeowners in this program.

State law requires that participants in the program grant the state an avigation easement, which
permits aircraft operations, noise, and other effects of flight over and on a property and provides
notification to future owners of cumulative aircraft noise levels. Homeowners are also ineligible
for participation in other assistance programs and the easement is binding upon future owners of
the property. Copies of the easement may be obtained from the MAA Real Estate Division.

School Soundproofing Program This program provides soundproofing for eligible schools to
reduce undesirable interior noise levels. Four schools in the ANZ have received soundproofing
through this program at a cost of $9.3 million. These schools are Corkran Middle School, Arthur
Slade Regional School, Glen Burnie Park, and Oakwood Elementary Schools.

Height Restrictions

As with noise, MAA reviews all development proposals for height. COMAR establishes a four-
mile radius of the airport and all development plans within this area must be submitted to MAA
for review. If a structure is higher than specific airspace surfaces, the Airport Zoning Permit is
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denied. Appeals may be made to BAZA. MAA uses FAA FAR Part 77 to determine whether struc-
tures are too high. If a permit is denied and an appeal made, MAA provides supporting materi-
als to BAZA for its decision-making.

Community Involvement

The MAA has long emphasized public outreach as an important part of its mission. In 1983,
the MAA established the BWI Neighbors Committee in response to neighbor concerns about
aircraft noise and future airport growth and development. The Committee has representatives
from 11 communities and serves as a liaison between the Airport and the surrounding commu-
nities to ensure continuing and timely discussion of mutual Airport and community interests.
These interests include:

• Highway access and local traffic;
• Land Use;
• Long-range plans;
• Noise;
• Operational changes; and
• Parking.

The Neighbors Committee meets two to three times a year at the MAA offices in Linthicum.
The meetings are open to the public and advertised in the local area papers. Prior to meetings,
the Aviation Noise and Abatement Office will send out meeting notification and an agenda to all
Committee members. Copies also go to local elected officials, local county planning representa-
tives, additional community representatives, and individuals from the community who request
to be on the mailing list.

The MAA also has a Community Enhancement Committee, which provides transportation
related grants to communities that are located within the Airport Noise Zone or two miles
beyond the outermost contour. A small group of “Community Ambassadors,” who are MAA
staff, attend meetings in the area communities.

When the MAA conducts an Airport Noise Zone Update and/or a Part 150 study, an Advi-
sory Committee is established. The Advisory Committee is mainly composed of the BWI
Neighbors Committee members, but also airport users, fixed based operators, pilots, elected
officials, and local, state, and federal officials. All members provide input and make recom-
mendations to the staff and consultants. The Committee members help disseminate infor-
mation on studies to the community and aviation industry, as wells as solicit input from these
groups.

All Advisory Committee meetings that occurred during the ANZ update included at least a
portion of the session in an open workshop format to permit one-on-one dialogue with all inter-
ested parties. All Advisory Committee meetings were advertised using email.

Economic Impact – Assistance from the FAA

The FAA’s Part 150 Program has certainly benefitted the MAA and BWI with grants for noise
monitoring, property acquisition, and sound insulation. The MAA has worked with the FAA to
refine the Integrated Noise Model, which is the FAA’s computer program for modeling aircraft
noise, when it did not accurately predict sound levels around the start-of-takeoff. Further, after
the MAA conducted a study of low frequency noise, which included sound levels, vibration
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levels, and homeowner judgments of the noise, the FAA agreed to provide additional funding
in order to install the extra sound insulation required to reduce the low frequency noise in
near-by homes.1

Discussions

The following paragraphs represent a synthesis of the preceding material with issues raised
through discussions with BWI staff members.

Value of State Level Regulations

There is no doubt about the importance of having this program mandated by the state legis-
lature and codified in the Annotated Code of Maryland. In essence, these laws give some author-
ity to the airport operator (the state - MAA) over local land use. The MAA still needs to maintain
good relationships with the surrounding jurisdictions, but the law adds weight to the Airport’s
need to be kept informed about development plans and a process for denial of permits.

A small airport that expects to support increasing operations or that may wish to protect its
airspace for possible future procedures, such as precision approaches, could benefit from state
level legislative mandates by gaining cooperation from surrounding jurisdictions to identify and
modify or prevent potential noncompatible development proposals. Additionally, airports may
not have the staff or resources to stay abreast of either development proposals or airspace
obstruction requirements. Additional funding may be the only way to be adequately informed
to take actions that prevent loss of future airport potential.

Development Outside the ANZ

Despite what must be considered one of the most comprehensive noise and land use compat-
ibility programs in the United States, there remain some issues. For example, there are several
very large multifamily, semi detached and single-family communities developing a few miles
from the Airport. The developments are outside the Airport Noise Zone and therefore MAA has
no control over the development. In 1999 when the projects were in the planning stages, MAA
notified the county and the developers that the residents would be subjected to aircraft noise and
recommended that soundproofing techniques be incorporated in the construction standards.
There are now residents in these homes and BWI is receiving complaints. MAA can only advise
the residents that the developers were informed of the noise issues. The MAA has since sent
follow-up letters to the developers indicating that residents are complaining and again recom-
mending that soundproofing be included in the construction. One obvious conclusion is that
compatibility criteria extending below 65 DNL should be considered.

Support from the FAA

Support from FAA has been inconsistent. In one case, the FAA agreed that a proposed struc-
ture penetrated Part 77 surfaces. However, when the development was denied and then appealed
to BAZA, the FAA was unable to provide support for the MAA denial and BAZA approved the
development.
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In another situation, one FAA office said a particular property could be constructed because
it did not penetrate the 34:1 surface and another office said MAA was required to meet a 50:1
standard. The property was approved. If the FAA decides to enforce a 50:1 surface, the MAA may
have to purchase and raze a new $800,000 property.

Disclosures / Resale Assurance / Avigation Easements

The MAA requires avigation easements when houses are soundproofed by MAA or when MAA
pays the difference between the assessed value of a house (as if it were not in the ANZ) and the
price for which the house was sold. The general consensus at MAA is that the resale assurance is
inappropriate. It gives the former owner money, provides the new owner with no soundproofing
and no recourse because the avigation easement stays with the house.

Disclosures have been tried, but the only one that the realtors would accept is a general state-
ment in the purchase and sale contract that includes noise along with the other consumer warn-
ings about lead paint, flood plain, etc. The disclosure is general and essentially warns that if the
property is near an airport, the buyer should review an airport noise zone map if one is available.

Additionally, when someone purchases a house that is a longer drive from the airport, they
generally do not expect to hear aircraft noise. However, many noise complaints result when the
house is only a mile or two by air and under arrival corridors.

Conclusion/Analysis

BWI has been successful with their use of state level laws that enabled the NAP program. For
their continued growth, it is important to continue interactions with surrounding jurisdictions
and communities. While complaints continue, they are mainly from areas that are within geo-
graphic areas at levels below the 65 DNL noise threshold, consequently, little more can be done
for these residents.
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Introduction/Airport Overview1

Centennial Airport (KAPA), located 18 miles south of down-
town Denver, is the third busiest general aviation airport in the
nation and is among the top 25 of all airports (Figure 2.4-1). It
serves as a reliever airport for Denver International Airport
(DIA). Located near the Denver Technological Center, one of
the Denver region’s largest employment areas, KAPA is an
important hub for commerce and trade, serving a number of
Fortune 500 companies. KAPA is also used by Flight for Life
and other medical flights, law enforcement, news media, flight
schools, flying clubs, air charter services, aircraft sales services,
and aircraft maintenance services. KAPA has no scheduled
commercial flights.

1998 was a record year at KAPA, with over 466,000 aircraft
operations. In 2005, KAPA accommodated 344,619 aircraft
operations. Although the Airport and customs office are open
on a 24-hour basis, most of the traffic is concentrated in the daytime hours. KAPA has three run-
ways: two parallel runways, one measuring 10,002 feet in length and the other 7,000 feet; and one
cross-wind runway with a length of 4,800 feet. Almost 90 percent of the air traffic uses the
north/south runways. A number of smaller aircraft use the east/west crosswind runway as a
means to keep separation from the larger jet traffic. There is one instrument landing system (ILS)
approach, from the south. The airport staff reported having had some limited discussions about
adding an ILS approach for the cross-wind runway, but has not determined any timeline for that
upgrade.

History of the Airport

Early in the 1960s, George Wallace, the vice president of the Denver Technological Center
(DTC), convinced business owners and elected officials with Arapahoe County to build an air-
port on the outskirts of the Denver metro area to the southeast, near DTC. In March 1963, the
county announced that they would build what was billed as the “finest general aviation airport
in the West.” The airport opened with one runway on May 13, 1967 and has grown steadily
since that time. The crosswind runway and first air traffic control tower were added in 1973.
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Centennial Airport, Englewood,
Colorado

Figure 2.4-1. Centennial Airport.

1 Major sources of data and information for this section include the websites of Centennial Airport, Arapahoe County, and the
city of Aurora.
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Operational activity quickly exceeded 100,000 landing and take-offs. In 1975, the county
decided to establish a separate Arapahoe County Public Airport Authority, with its own board
of commissioners, in order to simplify bond financing. In 1977, a new parallel runway was com-
pleted, as wells as an extension of the primary runway and taxiway improvements. In honor of
Colorado’s official designation as the Centennial State, the airport was renamed Centennial
Airport on July 13, 1984.

As Stapleton Airport in Denver became more congested over time, many private jets relocated
to KAPA for convenience and to avoid potential scheduling conflicts with commercial carriers.
By 1988, Centennial Airport was selling more fuel to general aviation aircraft than Stapleton. In
1995, Stapleton Airport closed and Denver International Airport (DIA) opened 18 miles east of
Denver. DIA does not allow general aviation flights, which forced all general aviation traffic from
Stapleton to either Front Range Airport or KAPA. By this time, KAPA was no longer on the out-
skirts of the metro area. The surrounding communities had expanded as nonresidential and res-
idential growth occurred. The communities annexed lands from Arapahoe County in the vicinity
of the Airport. Some of the residential development encroached upon the Airport safety zones,
including the inner and outer approach and turning safety zones. KAPA experienced an increase in
operations during the 1980s and 90s and shortly after, noise and safety concerns, and complaints
increased from the surrounding communities. The Arapahoe County Public Airport Authority
first published and adopted land use guidelines to address noise and safety compatibility in
March of 1998, as shown in Figure 2.4-2.

KAPA was the center of a controversy in the 1990s when the Airport refused to allow sched-
uled carrier service on small aircraft. The Airport and local jurisdictions were in agreement that
scheduled air service was undesirable and they did not want to allow a service that would have
take-off and landing priority over the existing customer base of private jets. KAPA also did not
want to take on the expense of adding terminal and baggage services to meet the anticipated
demands and expectations of scheduled passengers. The surrounding jurisdictions supported
the Airport and feared a scheduled service would ultimately increase noise impacts. DIA was also
opposed to scheduled commercial service at KAPA, as it was planned to accommodate all the
scheduled commercial air service capacity in the region.

The FAA, however, ruled that the refusal to allow scheduled service discriminated against a
class of air carriers and therefore violated the terms of grant assurances previously signed by
KAPA. The U.S. Supreme Court ruled in favor of the FAA, and the FAA withheld grant funds
from KAPA for more than four years. It took an act of Congress to resolve the issue in favor of
KAPA. A provision attached to the 2002 Omnibus Bill of the U.S. Congress allowed general avi-
ation reliever airports that are located within 25 nautical miles of a major airport and exceed a
threshold number of operations to opt out of scheduled air carrier service. The bill, written in
general terms, is only applicable to KAPA among all general aviation airports nationwide.

Governance

Centennial Airport is governed by the Arapahoe County Public Airport Authority (ACPAA),
a separate political entity from Arapahoe County. The three county commissioners serve on the
ACPAA Board, which has five voting members including the commissioners and two additional
residents of Arapahoe County and three non-voting members, who are the county commissioners
of adjacent Douglas County. The ACPAA has the authority to issue bonds, acquire property
including under condemnation, charge fees, lease land, construct and maintain facilities, enter
into contracts with the state or federal government, and regulate use of the airport.

A large number of jurisdictions control land within the greater airport vicinity. The airport
straddles the county line between Arapahoe and Douglas Counties, two major urban counties.
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Within each of these counties are a number of municipalities, as well as substantial amounts of
unincorporated developed and vacant property. These include the City of Centennial, Greenwood
Village, Parker, Lone Tree, Cherry Hills, Foxfield, Highlands Ranch, and others. Unincorporated
lands have been and can potentially be annexed into a number of these jurisdictions.

The state of Colorado has little regulatory guidance on airport land use compatibility plan-
ning. The Colorado Revised Statutes include provisions that allow local jurisdictions to place
special restrictions on lands in the vicinity of airports as one of a number of “areas of special state
interest.” No specific guidance on what should be addressed is included in the law. The Colorado
Department of Transportation Aeronautics Division produces a report once every five years that
reports on the economic impacts of airports in Colorado. The airport planners reported a good
working relationship with the Aeronautics Division staff on other matters, but indicated that
they did not feel that the state agency provided useful guidance on airport land use planning issues.
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Figure 2.4-2. Centennial Airport land use guidelines.
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Discussion of Compatibility Issues and Responses

During the initial survey, the Airport manager reported “minor” compatibility concerns
related to tall structures, visual obstructions, and land uses that attract wildlife; “moderate” com-
patibility concerns regarding concentrations of people and noise sensitive land uses other than
residential; and “extensive” compatibility concerns regarding residential developments.

The survey response elaborates that:

We currently have significant residential encroachment with 20 households within the 70 DNL, 110
within the 65 DNL, and 1,070 within the 60 DNL. There is also a large amount of residential development
that has been approved but not yet developed on the south side of the airport.

Some of these residential uses are also incompatible with safety guidelines because they are
located in the safety zones. Many of these were developed in the 1980s and early 1990s at the same
time that KAPA operations were expanding rapidly and before the ACPAA land use guidelines
were produced. However, some new residential uses were developed in the last decade.

Noise

Overall, most of the land use compatibility concerns expressed at KAPA, across the range
of interviewees, focused on noise conflicts that result from residential uses that have been or
are planned to be built in proximity to the Airport. As noted, there are 20 homes in the 65 and
70 DNL contours. KAPA has mitigated all incompatible land uses within the 65 DNL contour
identified through the FAA approved Noise Exposure Map (NEM) produced in 2000 during
Part 150 Study with sound insulation programs. In addition to residential uses, noise sensitive
uses include three schools with the first located inside the 60 DNL contour, the second located
on the 60 DNL contour line, and the third located between the 55 and 60 DNL contour. The
NEM is shown on the following page in Figure 2.4-3. KAPA began the Part 150 Study in 1997.
Ten years in the making, the study was complete and began circulation for comment in early
2008. The study projects that with no mitigation measures, residential units in the 65 and 70
DNL contours will increase by approximately five-fold and will more than double in the 60
DNL contour. The study includes numerous recommendations for noise mitigation, of which
only one addresses land-use decision making (marked by an asterisk *). The recommendations
include:

• Ban Stage 1 aircraft.
• Ban Stage 2 jet aircraft under 75,000 pounds at night.
• Implement 010 degree departure heading for business jets at night.
• Test 24-hour flight tracks between 350 and 010 degree headings.
• Eliminate preferential runway use procedure.
• Implement 170 degree departure to 4 DME or 8,000 MSL (+/- 20 degrees).
• Amend community plans and zoning ordinances.*
• Update and establish environmental/noise abatement liaison/office.
• Install noise monitoring system and develop noise monitoring program.
• Development and implementation of Fly Quiet program.
• Operations review and Part 150 updates.
• Establish follow-up roundtable/committee.

KAPA has adopted Voluntary Noise Abatement Guidelines that are published on the Airport
website and made available to airport tenants. The procedural guidelines are listed as follows:

• Traffic pattern altitude of 6,800 ft MSL.
• Inbound and outbound traffic, minimum altitude 7,300 ft MSL.
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• Avoid noise sensitive areas around the Airport, which are located:
– 1.5 miles to the north/northwest and to the southwest.
– 1.0 mile to the southeast and to the east.

• Helicopter operators please contact tower for preferred noise abatement routes.
• Stage 2 aircraft over 70,000 lbs not allowed.
• Stage 2 aircraft preferred operating hours are 7:00 a.m. to 10:00 p.m.
• Please follow NBAA noise abatement procedures when applicable.

Additional General Voluntary Noise Abatement Guidelines are encouraged as follows:

• Avoid high RPM settings.
• Consider Runway 17L or 35R for jet operations.
• Make power setting changes slowly.
• Maintain synchronized propellers and engines.
• Minimize use of reverse thrust.
• Use best rate of climb and thrust reduction techniques.
• Use the National Business Aircraft Association’s Fly Quiet procedures.

Arapahoe County has restricted new residential uses within the 60 DNL contour through its
zoning ordinance. Additionally, the ACPAA published land use guidelines, shown in Figure 2.4-3,
that restrict noise sensitive uses from areas that square off and extend beyond the 60 DNL con-
tour, in anticipation of future increase in airport operations that could expand the noise contours
outward. However, many of the surrounding jurisdictions do not follow these guidelines. Also
many noise complaints come from within lower valued DNL contours, likely due in part to the
relatively low ambient noise that is prevalent in many of the affected areas.
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As noted above, residential uses in the airport vicinity and
noise from operations have increased in tandem over the past
decades. KAPA and the ACPAA have funded sound attenua-
tion for all residential uses in the 65 DNL contour. Some resi-
dents continue to be bothered by aircraft noise. In fact, the
noise hotline at KAPA registered some 12,567 noise complaints
from 270 households in 2007, as shown in Figure 2.4-4. How-
ever, it should be noted that 77 percent of the complaints came
from just five households, with the single top household regis-
tering 33 percent of complaints, or more than 11 calls per day,
365 days per year.

Despite the fact that local governments in the vicinity have
at times been among the voices decrying the effect of airport
noise on residents, many continue to entertain proposals in
areas with noise impacts that are similar to the areas where
complaints are generated, including in the 60 DNL noise con-
tour. Recently, the KAPA and the ACPAA teamed to aggres-
sively block a land development proposal that was being
considered for annexation by the city of Centennial. The devel-
opment was proposed as a mixed-use project that would have
included residential components within the Restricted Devel-
opment Zone of the ACPAA Land Use Guidelines. Together,

the Airport and ACPAA spent nearly $9 million to purchase land and development rights in
order to block the project.

In addition to overflight impacts in low ambient noise areas, conditions of topography can affect
how area residents experience the noise impacts of KAPA. For example, Sapphire Point is a recently
developed neighborhood in Douglas County that is 13 miles away from the airport and well outside
of the 65 DNL contour; yet residents have been a major source of new noise complaints. The devel-
opment is built on the centerline of the approach to the airport and ILS outer marker, on hilly
topography that is 1,000 to 1,500 feet higher than the airport. The higher topography means that
aircraft are closer overhead in Sapphire Point than in many neighborhoods that are much closer
to the runways.

Douglas County does not recognize the Airport’s noise contours or ACPAA’s land use guide-
lines. Instead, they hired a third party consultant to establish noise contours that are tighter and
closer to the runway ends, which are to be used for land use planning. The County has approved
residential development within the Airport’s 65 DNL, but it is just outside the Douglas County
65 DNL. Douglas County approved a very large subdivision plat for more than 1,500 homes
south of the north-south runways in the Airport Influence Area. After the subdivision was platted
by Douglas County, it was annexed by the city of Lone Tree.

Safety

There are a number of residential uses built within the safety zones, more specifically in the
approach zones. Some new residential uses were developed recently and include multi-family
development annexed and approved within the last 10 years in Greenwood Village, which is in
the outer portion of the approach zone north of the Airport. Another was the mixed-density
Meridian neighborhood approved by Douglas County in the approach zone south of the airport
(Douglas County recognizes a smaller approach zone that extends 7,250 feet off the runway end,
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rather than the 10,000 feet that FAA guidance recommends). Housing in Meridian is arranged
in a horseshoe pattern around the end of the approach zone that Douglas County recognizes
(7,250 feet) and includes an avigation easement over the portion of the property that lies in the
approach zone.

Douglas County also approved a very large mixed-use subdivision called Ridgegate located
immediately south of the Airport, in a horseshoe pattern around the runway end. Ridgegate is
planned to include up to 10,000 residential units, including several thousand multi-family and
attached single-family residential units in the Airport Influence Area, portions of which are in
the restricted development zone, buffer zone, and even in the approach zone as defined per the
ACPAA land use guidelines. This area was subsequently annexed by the city of Lone Tree and is
now partially built. A Douglas County planner stated that the county has purposefully permit-
ted development at Meridian and Ridgegate that is designed to keep only the approach corridor
for the existing runway free of incompatible uses, in order to channel flights to a single corridor
and to block other possible overflight tracks.

There have been a number of aircraft accidents at KAPA on- and off-airport, including at least
five that resulted in fatalities to occupants of the aircraft. Several of these occurred just outside
the safety zones. Although KAPA has received some negative press due to a number of accidents,
the rate of accidents per operations is within the typical range for general aviation airports. Com-
munity interest in airport safety issues appears limited to the immediate aftermath of an acci-
dent, with little or no public demand for local jurisdictions to respect the safety zones when new
developments are proposed.

Other safety concerns at KAPA include wildlife and tall structures. The airport has a
wildlife fence to keep large animals out of the runway area. There is also a pond located on
the boundary of the airport property. The pond is part of the Inverness corporate campus.
The approval of the development included provisions that require the office complex to man-
age the pond with wildlife deterrent measures, such as seasonal fencing of potential shoreline
nesting areas. The airport staff reports no serious wildlife compatibility issues at present, nor
any structures that penetrate the Part 77 surfaces. However, the staff did indicate some con-
cern about the height of future non-residential and mixed-use development planned in the
vicinity of the Airport.

Arapahoe County and city of Centennial have adopted zoning regulations that enforce land
use restrictions in the safety zones, but other jurisdictions either do not have such restrictions,
or, as in the case of Douglas County, have adopted smaller zones and more lenient provisions.

Existing Studies, Planning, and Regulations

Zoning Regulations

Arapahoe County zoning follows the ACPAA Land Use Guidelines and has specific zoning
provisions to address airport related safety, height, and noise concerns. The county’s airport zon-
ing regulations apply equally to KAPA, DIA, and Front Range general aviation airport. They
include similar regulations that apply to Buckley Air Force Base, all of which have an impact on
the county to some degree. The county zoning delineates both “airport influence zones” based
on master planning and “airport noise impact zones” based on FAA and DoD noise modeling
practices (Figure 2.4-2 shows the airport influence zone, AIA, boundary for KAPA). Avigation
easements are required within each zone for any new land use plan, subdivision plat, or building
permit, except building permits on unplatted property greater than 35 acres do not carry an
avigation easement requirement.
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Arapahoe County zoning regulations address airspace protection through specific reference
to the Part 77 surfaces and through general provisions that restrict any use from an airport influ-
ence district that would create electrical interference, cause glare, impair visibility, make it diffi-
cult for pilots to distinguish airport lighting, or “otherwise endanger the landing, take-off, or
maneuvering of aircraft at an airport or in the vicinity of the airport.” Arapahoe County zoning
restricts development in the safety zones, identified on the ACPAA Land Use Guidelines map as
the “Approach Zone” and “Runway Protection Zone.” In the Approach Zone, no structures are
permitted, “in an area 200 feet wide by 2,500 feet long along the centerline extended.” In the Run-
way Protection Zone, no nonaeronautical structures are permitted. In the Restricted Develop-
ment Area, daycare uses within an office campus may be allowed “when sited within the building
in a manner that mitigates the risk of injury from potential airplane crashes.”

Arapahoe County zoning requires avigation easements as indicated above, as well as an air-
port noise disclosure at the time of sale or lease of any property in the airport influence area. The
noise compatibility zoning regulations restrict land uses as follows:

• Prohibits new residential and other noise-sensitive development in the 65 DNL;
• Prohibits residential development and requires sound mitigation construction techniques for

all other noise-sensitive uses in the 60 DNL and/or the ACPAA Buffer Zone and Restricted
Development Area, except that daycare uses within an office campus may be allowed in the
Restricted Development Area; and

• Discourages all residential, educational, or day-care uses in the 55 DNL.

These regulations provide a variance provision that is written to apply in limited situations.
The county has allowed variances in certain instances since the ACPAA land use guidelines were
written. For example, the county recently approved multifamily residential within a mixed-use,
which is a transit-oriented development within the Restricted Development Area (but outside
the 55 DNL). The project is subject to noise impacts other than the airport, such as from the
future light rail line and the E-470 freeway.

The city of Centennial has adopted the same regulations, verbatim, as Arapahoe County, as a
part of its agreement when annexing lands from the county. The zoning regulations recognize the
ACPAA land use guidelines, airport protection zones, and the 1999 Noise Exposure Map. Like
Arapahoe County, the city zoning regulations provide for a variance to allow residential uses in
the 55 DNL contour. Like Arapahoe County, the city has sometimes granted variances allowing
development that does not strictly comply with the ACPAA land use guidelines in the Restricted
Development Area. The city of Centennial recently adopted a resolution setting forth additional
criteria to guide decisions about whether to grant such a variance because the Airport and Ara-
pahoe County have raised questions and concerns regarding occasions when the city has seen fit
to grant such variances.

In contrast to those of Arapahoe County and city of Centennial, Douglas County zoning reg-
ulations do not recognize or conform to the ACPAA land use guidelines. However, Douglas
County zoning regulations do include noise, height, and safety regulations. The regulations
describe two safety zones and two noise zones, and a height restriction overlay zone, as shown
in Figure 2.4-5. The two safety zones for Douglas County are named the Runway Safety Zone,
which is shorter and smaller than ACPAA’s Approach Zone, and the Fan Safety Zone, which
describes a quarter-circle to the west of the departure zone of runway 35L and is unrelated to any
specific zone described in the ACPAA land use guidelines.

Most land uses are prohibited from Douglas County’s Runway Safety Zone, except low intensity
uses are allowed that include cemetery, golf course, agriculture, and extractive uses. The same is
true in the Fan Safety Zone, except that industrial uses including warehousing and distribution
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are allowed in the area, subject to site and building design to reduce hazard potential. Above-
ground storage of highly flammable and hazardous materials is restricted in both safety zones.
An avigation easement is required in these zones for plats and site improvement plans.

Airspace protection in Douglas County references the Part 77 surfaces and indicates that a use
determined by the FAA to be a hazard may be, but is not prohibited. Further, the regulations dis-
courage uses within 10,000 feet of a runway that attract birds (i.e., sewage plants, open bodies of
water, landfills) and indicate that mitigation measures may be required for such uses.

As noted earlier, Douglas County does not recognize the noise contours developed for the Air-
port’s Master Plan or Part 150 study. Douglas County airport noise regulations describe two
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zones, the Noise Sensitive Zone and the Noise Mitigation Zone. These zones appear to be simi-
lar to, but slightly smaller than, KAPA’s most current 70 and 65 DNL contours, respectively.

Planning staff indicates that Douglas County does not recognize the Airport’s contours because
the County believes the modeling does not reflect the fact that certain types of aircraft are unlikely
to come to KAPA because commercial air service is prohibited. Therefore the County used a
different model, which generated smaller noise zones due to the lack of larger commercial air-
craft. Douglas County prohibits noise sensitive residential, civic assembly, educational, and
health care uses in the Noise Sensitive Zone and requires noise mitigation construction tech-
niques for these uses in the Noise Mitigation Zone. Douglas County approved the development
of the Meridian neighborhood immediately outside the Noise Mitigation Zone, but within
ACPAA’s Approach Zone.

Land Use Plans

The ACPAA has adopted Land Use Guidelines for the airport area. Arapahoe County has adopted
zoning that conforms to the ACPAA guidelines. The County’s comprehensive plan does not con-
tain specific goals or policies that address airport land use compatibility, but does include a map of
future land use in the airport vicinity that is compatible with the ACPAA guidelines. Specifically, the
map depicts industrial uses in closest proximity to KAPA, with employment-oriented land uses
depicted in a broad area that encompasses the remainder of the airport influence area.

The city of Centennial Comprehensive Plan does not directly address the issue of airport land
use compatibility planning. However, a Comprehensive Plan Map dated 2004 clearly delineates the
60 DNL contour using the Airport’s contour from the Part 150 study and depicts non-residential
land uses as intended uses within that contour.

Several years ago, the city of Centennial and Arapahoe County began a Joint Land Use Study
for portions of Arapahoe County in the vicinity of KAPA that the city wanted to annex. KAPA
airport planners and the ACPAA staff also participated in the development of the study. The study
includes existing and future land use maps, as well as design standards for the study area. The
intended outcome of the study was to guide quality development that could enhance the image
and market potential of the study area. When the study was nearly complete, the city of Centennial
announced that they were in negotiations with a developer for a mixed-use development within
the study area, as well as within the Airport Influence Area and partially within the ACPAA’s
Restricted Development Area. The city staff believed that the development was overall consis-
tent with the future land use designations in the study, while the Airport and Arapahoe County
disagreed based on the amount and location of certain proposed residential uses. Ultimately,
KAPA and the ACPAA purchased land and development rights to block the development. As a
result of the disagreement, the county declined to adopt the land use study and instead adopted
only the design standards portion of it. The city went on to adopt the study unilaterally.

Airport Master Plan

KAPA updates its master plan approximately every five years. KAPA has no plans for runway
expansions, but the Airport has land available for continued additions of hangars and fixed-base
operators.

Adjustments to Airport Operations

KAPA has adopted a range of voluntary measures to address airport noise, including noise
abatement procedure guidelines. The Airport staff is working with the air traffic control personnel
to enforce the voluntary measures.
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Community Involvement

Each time the airport master plan is updated, the Airport conducts a public information meet-
ing and input process that includes informational meetings and other opportunities for public
comment. For the Part 150 study, in addition to similar public outreach efforts, two groups were
specially convened by the ACPAA and include the Technical Advisory Committee, which consists
of technical staff from the airport, ACPAA, and local jurisdictions; and the Community Advisory
Committee (CAC). The CAC includes a range of interested parties and citizens, including a
number of high net worth individuals who use KAPA personally and/or professionally. Local
jurisdictions reported that the composition of the CAC helped to keep the positive economic
impact of the airport in the forefront of discussions related to noise impacts.

As discussed more fully in the case study for DIA, the Denver Regional Coalition of Govern-
ments (DRCOG) has played a role in promoting the regional benefits of airports in metro Denver.
In 1988, DRCOG published an economic impact analysis of the metro area airports, touting the
benefits in terms of jobs and visitors.

A noteworthy instance of a community partnership between KAPA and local jurisdictions that
was spurred at least in part by noise compatibility issues is that Greenwood Village was party to
KAPA’s legal battle to ban scheduled service. The town, which has residential areas that are heavily
affected by airport noise, joined the suit to argue that the ban was intended not to discriminate
against a class of air carriers, but in order to address local area needs and desires. This appears to
be a somewhat unusual set of factors that brought the local jurisdiction and the airport together
on the same side of airport noise-related litigation.

The airport manager reported that the multiplicity of jurisdictions in the Airport Influence Area
made it somewhat difficult to engage all of them effectively or get consensus. The airport has had
widely varying receptiveness among the jurisdictions to their Part 150 noise study, which has
caused the process to take ten years to complete. Many, but not all, of the communities’ responses
to the draft Part 150 are geared to protecting limited local interests rather than endorsing “greater
good” solutions. For example, one recommendation from the study is to adjust the departures
tracks in a way that moves flights from passing over residential uses to over dedicated open space.
A city nearby responded in opposition to the recommendation because it would move flight tracks
slightly closer to some of its neighborhoods.

Airport staff also reported a great variation in whether local jurisdictions refer to them for
comment development proposals in the airport influence area, and whether they take the airport’s
comments about land use compatibility into account and respond with adjustments to development
plans that make them more compatible with airport impacts.

Economic Impact

The CDOT Aeronautics division produces a report of economic impacts of all airports in
Colorado and is updated every five years. In 2008, KAPA was estimated to have a positive impact
of $897.1 million on the local economy. The airport payroll alone is $356.7 million annually,
with a total of 10,485 airport jobs.

In recent years, the airport staff has offered tours to newly elected local officials, which intro-
duces them to the on-airport location of leading business aviation department(s) that are
otherwise located off-airport. The stated intent is to point out a clear link in the mind of the local
official of how the regional airport contributes to the local economy.

During the four years that the FAA withheld grant funding from KAPA based on the airport’s
ban of scheduled passenger service, the airport lost $1.5 million in grant funding each year. The
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airport delayed a number of maintenance projects at the time, and eventually the county gave
the airport about $1.5 million from its general fund to address certain maintenance and repair
issues. The airport staff did not have an available estimate of increased cost due to deferral of
maintenance. As discussed above, the airport’s reasons for banning scheduled service are com-
plex. It is not accurate to attribute them or the costs of delay primarily to land use compatibility
concerns.

Conclusion/Analysis

Residential development and airport expansion have both increased dramatically over the last
few decades, which resulted in noise incompatible uses in the 65 and 70 DNL contours. There
are also uses in the safety zones that are not recommended per FAA guidelines and/or the airport
owner (ACPAA). While two of the jurisdictions that control lands in the safety zones (Arapahoe
County and city of Centennial) have relatively strong and effective safety zone controls in place,
many of these areas have been annexed by other jurisdictions or into Douglas County. These
jurisdictions either have no airport safety zoning or recognize smaller zones with more lenient
use standards and recommendations, such as Douglas County. These discrepancies have continued
even as the community has ostensibly become more aware of airport noise, safety conflicts, and
compatibility guidelines. At present, all off-airport land in the outer 2,500 feet of the approach
zones is platted or built in residential units of varying density.

In addition to safety incompatible uses in the Approach Zones, many parts of the airport vicin-
ity and Airport Influence Area that are not controlled by Arapahoe County or city of Centennial
have either weak protections or no formal protection against the encroachment of land uses that
create hazards to the KAPA airspace. There is potential for tall structures, as well as land uses that
cause glare, interfere with visibility, allow confusing lighting, and similar potential hazards in the
airport vicinity.

The community experience of noise from KAPA is consistent with that around DIA and the
former Stapleton Airport. The FAA standard that relies on the 65 DNL contour for compatible
noise impact is not accepted as reasonable by many local residents who voice numerous com-
plaints. This may be due to relatively low ambient noise levels. All of the noise incompatible uses
in the 65 DNL have been insulated to make them compatible. However, there is no strong con-
sensus among the local government jurisdictions about whether to use the federal standard of
the 65 DNL or some lower standard, or even about what formula or methodology should be used
to derive the noise regulations. This may reflect, in part, the large number of jurisdictions that
control some land within the airport influence area and have a widely ranging set of benefits and
impacts from KAPA. The noise impacts of the airport continue to be a source of concern to local
governments who do not want to see increases in operations at the airport that would create
additional noise impacts. In some cases, it appears that local jurisdictions have specifically tar-
geted development on the edge of the airport’s current 65 DNL contour in an attempt to restrict
future increases in operations at the airport.

Arapahoe County, the city of Aurora, and city of Centennial have all prohibited new residen-
tial uses in the 60 DNL contour and restricted them in the 55 DNL contour. Other local juris-
dictions have not adopted any standard that would be more stringent than the FAA guideline of
65 DNL. Unfortunately, any “gray area” of interpretation, such as uses that may be appropriate
in the outer safety zone, and when residential should be allowed in the 60 and 55 contours, have
led to a great deal of finger pointing and divisiveness. Each jurisdiction seems to feel a right or
need to make certain, limited exceptions, but even those that have allowed exceptions themselves
often criticize when others make their own limited exceptions. In fact, one jurisdiction developed
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a map to indicate where residential uses exist in other jurisdictions with the ACPAA’s Restricted
Development Area in order to justify its own right to grant some variances.

When asked, several of the interviewees indicated that the absence of guidance from either the
FAA or the state about addressing airport noise impacts in low ambient conditions has meant that
the local jurisdictions are struggling to determine the appropriate approach to avoid future noise
incompatibilities around KAPA. Neither the FAA nor the state of Colorado require local jurisdic-
tions to adopt zoning that conforms to minimum standards and there is a great deal of variation
in noise, safety, and airspace land use controls around KAPA. This leads to a significant amount
of uncertainty regarding the long term ability of the Airport to operate without experiencing
major hazards, elevated risk to aircraft and persons on the ground, and noise impacts.
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Introduction/Airport Overview

Collin County Regional Airport (TKI) is publicly owned and
operated by the city of McKinney and is located in Collin
County, Texas (Figure 2.5-1). The Airport is situated minutes
from downtown Dallas and numerous business parks. Region-
ally, the Airport is located about two miles east of the city of
McKinney, 15 miles northeast of the city of Plano, and 20 miles
north of the city of Richardson, all of which are considered to
be regional benefactors of the airport.

TKI serves as a reliever airport to both the Dallas-Fort
Worth International Airport (DFW) and Dallas Love Field
(DAL). TKI is also intended to relieve general aviation (GA) air
traffic from the heavily congested Dallas-Fort Worth metro-
plex of aviation facilities.

The 10 airports that are included in the Dallas-Fort Worth
metroplex are shown in Figure 2.5-2 and include:

Addison Airport Fort Worth Meacham International Airport
Arlington Municipal Airport Fort Worth Spinks Airport
Dallas Executive Airport Grand Prairie Municipal Airport
Denton Municipal Airport Lancaster Airport
Fort Worth Alliance Airport Mesquite Metro Airport

The Airport experiences a significant amount of use and is home to a number of based air-
craft. Tables 2.5-1, 2.5-2, and 2.5-3 on the following pages provide a summary of the primary air-
port data. The vast majority of aircraft operations involve local and transient general aviation
operations. Approximately 65% of the total airport operations involve training operations, while
the remaining operations can be classified as business/corporate or personal activity.1

History of the Airport

The city of McKinney was founded over 150 years ago. The Airport is considered young, as it
was planned in the late 1960s, designed in the mid 1970s, and opened in 1979. When it came into
existence, minimal development surrounded the Airport, with the exception of some residential
development to the east.
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Collin County Regional Airport,
McKinney, Texas

Source: Collin County Regional Airport website. 

Figure 2.5-1. Aerial view of Collin County Regional
Airport.

1 Collin County Regional Airport, Response to Questions, September 18, 2007.
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Since then, the area has grown rapidly, which makes it difficult for the Airport and City to reg-
ulate and maintain compatible land uses in proximity to the Airport. TKI was originally con-
structed on the outskirts of McKinney. Urban development has spread outward and encompassed
vacant, privately-owned land near the Airport, as shown in Figure 2.5-3, which resulted in
encroachment issues from incompatible land uses. Some of the land in proximity to the Airport
remains vacant; however, significant development to the south in the town of Fairview has occurred
over time.2
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Source: Collin County Regional Airport Master Plan Update, 2004. 

Figure 2.5-2. Aviation facilities within the Dallas-Fort Worth metroplex.

Aircraft Total 

Single-Engine Airplanes 105 

Multi-Engine Airplanes 25 

Jet Airplanes 10 

Helicopters 3 

Total Based Aircraft 143 

Source: AirportIQ 5010

Table 2.5-1. Based aircraft 
at TKI. Operation Total 

Local General Aviation 69,945

Transient General Aviation 33,260

Air Taxi 527 

Military 7 

Commercial 0 

Total Aircraft Operations 103,810 

Operations for a 12-month period ending April 30, 2007.
Source:  AirportIQ 5010

Table 2.5-2. Aircraft operations 
at TKI.

2 Interview comments from Brian James, Collin County Deputy Director.
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Governance

The Airport is owned and operated by the city of McKinney.
The city council sets goals, regulates development, and estab-
lishes the annual Capital Improvement Program through the
City Code and the annual budget. The council appoints citi-
zens to a seven-person airport board, which was recently
restructured to have greater authority in operation and devel-
opment of the Airport and services it provides.

The Airport receives funding from many different sources.
Fuel flowage fees, land lease receipts, and contributions from the
City’s general fund generate the Airport’s operational funding.
Capital projects are funded in part through congressionally estab-
lished programs, such as the FAA Airport Improvement Program
(AIP), the city of McKinney Capital Improvement Program, and
the McKinney Economic Development Corporation funding. In
addition, the Airport receives supplemental funding from other
federal agencies and private organizations.3

Ken Wiegand, Collin County Regional Airport Director,
notes that he feels the FAA has been supportive, specifically with
funding options. The FAA has committed to providing approx-
imately $45 million in discretionary funds between 2008 and
2014 for the Airport to address safety issues. The state currently
has committed up to $12 million in state apportionment funds
(federal dollars) and additional state funds toward the airport
improvement projects. Even though the FAA and state are ded-
icating resources to address issues at the Airport, Wiegand notes
that he believes the FAA could do more to support air space
issues and design standards and decrease the amount of time
needed to receive approval on air space projects through the FAA.4

Discussion of Compatibility Issues and Responses

When discussing existing and future compatibility issues, three basic areas were discussed in
an effort to assess current concerns. These areas include safety, airspace, and noise related issues.

In general, the Airport has not seen an increase of incompatible land use or development
around the Airport due to the lack of infrastructure, such as limited road access, municipal water,
and sanitary sewer service, in the outlying areas. Due to the vacant land in the Collin County
region, the Airport has not experienced a great deal of developmental pressures; however, it
appears to be an issue in the near future in the form of industrial and manufacturing develop-
ment. Many of these businesses have received incentives, including financial assistance, from the
McKinney Economic Development Corporation, which has allowed greater control of compat-
ible airport development.5

Development currently surrounding the Airport is light industrial; therefore, there are no
smoke or steam concerns at this time. Tall structures were addressed and included as a provision
as part of the Part 150 Noise Study (discussed further in Section 5.5).6
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Major Features 

Airfield
Runway 17/35: 7,001 feet long, 100 feet wide 
Runway Lighting:   

Property 
Existing:  661 acres  
Property  

Navigational Aids & Instrument Approach 
Runway 17: VOR-DME, ILS, GPS Approach; PAPI, MALSR 
Runway 35: VOR-DME, ILS, GPS Approach; VASI 

Building Area 
Development located on west side of Airport 
Apron 
Aircraft Parking Capacity 
Aviation-Related Facilities 
Non-Aviation Related Facilities: Conference Facilities 

Management and Services 

Management 
Airport Management and Maintenance: 

Fixed Base Operator (FBO) Services 
Aircraft Fuel  
Aircraft Parking and Storage 
Flight Training, 
Maintenance and Aircraft Repair 

Source: Collin County Regional Airport Website 

Table 2.5-3. Collin County Regional Airport profile.

3 Collin County Regional Airport, Response to Questions, September 18, 2007.
4 Interview comments from Ken Wiegand, Collin County Regional Airport Director.
5 Interview comments from Brian James, Collin County Deputy Director.
6 Interview comments from Ken Wiegand, Collin County Regional Airport Director.
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In an effort to keep the land surrounding the Airport compatible and allow for future air-
port development, the TKI is currently developing a land acquisition plan. This plan identi-
fies the parcels of property needed for an infrastructure development (runway expansion) that
will take place over the next 20 to 30 years. Due to the increasing value and demand for land
within the Collin County region, the city will utilize bonds to secure the funding needed to
support the land acquisition plan in the near future. The runway expansion project has been
approved for discretionary funding over multiple years.

This runway project will allow the Airport to provide adequate separation between the exist-
ing runway and taxiway. The runway currently falls under old FAA design standards that
required a 300-foot separation between the taxiway and runway. The future runway will be con-
structed in 2012, utilizing new FAA design standard criteria with a 500-foot separation. In addi-
tion, the future runway will be extended to a length of 8,500 feet long by 150 feet wide, which
will require land acquisition to the south for the runway protection zones (RPZs) and to the east
for object free areas (OFAs).

In addition to the improvements of the existing runway, the plan also considers the Part 77
surfaces to the east, as well as the land acquisition for the future development of a second runway.
As the Airport implements the land acquisition plan, the goal remains to operate safely and to
foster good public relations. Wiegand notes that if the Airport does its job, it will attract more
business and development to the surrounding area, thus reinforcing the economic benefits that
airports contribute to their host communities.
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Litigation

As part of the land use compatibility assessment, it is often likely that some type of legal action
has taken place as the airport owner has tried to preserve the integrity and viability of the airport
environs. The Collin County Regional Airport has not had any significant litigation directly
related to incompatible land uses. The city of McKinney has been involved in a legal discussion
with the Town of Fairview regarding city boundary issues, which has been settled in an agreed
judgment. However, three parcels of land, which are located south/southeast of the runway, are
still in question as to what jurisdiction they fall under. This opposition between the two munic-
ipalities could affect future land use planning decisions.7

Additionally, the Town of Fairview has filed several complaints and lawsuits against the city
of McKinney and the FAA regarding alleged improper acts in development of the Airport. On
June 28, 2005, McKinney officials and the FAA Director of Airport Safety and Standards issued the
Director’s Determination, which dismissed the complaints. This decision addressed McKinney’s
rescission of a safety procedure per FAA’s request to eliminate the “recommended” nonstandard
flight pattern due to possible conflicts with air traffic control system in the Dallas-Fort Worth
region. The dismissal of Fairview’s claims by Director David L. Bennett represents the resolution
of the final claims in 2004. All complaints filed by the Town that allege violation of federal grant
assurances have now been dismissed in favor of the City. “Obviously, McKinney’s concern for
the safety of airport users and nearby communities demonstrates its concern and consideration
of local interests,” states Director Bennett in the decision.8

The Airport has also been involved in lawsuits pertaining to a landfill in proximity to the Airport
that accepted waste that attracts wildlife, which poses a hazard to the Airport. In accordance with
the lawsuits, the FAA mandated a wildlife management plan, which was adopted and implemented
by the Airport. In conjunction with the wildlife management plan, the Airport worked with the land-
fill owners to stop accepting waste that is attractive to wildlife and to only accept industrial type waste
to assist with the wildlife management issues. As a result, the wildlife hazards near the Airport dimin-
ished rapidly and are a limited concern for the Airport today. TKI received a letter from the FAA
noting that the Airport is now in compliance regarding the landfill litigations.

Aircraft Accidents

Per discussion with Wiegand, it was noted that the Airport has not had any major aircraft acci-
dents that are related to incompatible land uses.

Existing Studies, Planning, and Regulations

The city of McKinney has a long history of planning efforts that are aimed to establish and
maintain compatible land uses in the vicinity of the Airport. Much of the land surrounding the
Airport has been zoned Airport Industrial, which focuses on compatible airport land uses.

McKinney has encountered obstacles in their effort to maintain land use compatibility. For
instance, the town of Fairview does not recognize the Airport in their planning efforts. The town
has not planned for compatible land uses surrounding the Airport as they continue the develop-
ment of suburban single-family developments and other residential infrastructure. In addition,
an upscale retirement community was constructed off the end of Runway 17 and is 1.6 miles from
the extended runway centerline. The distance between the runway and retirement community
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will be reduced by 1,500 feet when the Airport begins construction on the planned runway exten-
sion. Recommendations were made to the Town by the City, which included zoning property
closest to the Airport in an airport compatible manner; however, Fairview did not acknowledge
any recommendations. Additionally, the Town zoned the property closest to the Airport as
mixed use, which allows residential uses. As a result, the Airport receives occasional complaints
from residents in the town of Fairview.9

A primary challenge and concern for the Airport is the fact that Texas does not require zon-
ing outside of city limits. Therefore, there is no system in place to legally enforce the implemen-
tation of airport zoning in the town of Fairview. McKinney has zoned the land in the vicinity of
the Airport that lies within their jurisdictional boundary with airport compatible uses. The City
notes that they have not taken additional provisions to include possible impacts to the Airport
and community from concentrations of people, visual obstructions, or wildlife and bird attrac-
tants in the Zoning Regulation.

Although the city does not address additional compatible issues in their zoning regulation,
they acknowledge these land use concerns and address them during the review process. For
example, landscaping and detention areas in proximity to the Airport are reviewed for potential
wildlife hazards typically associated with these types of elements. The City recommends certain
types of trees and vegetation that do not attract birds. In addition, regulations require the use of
dry detention ponds due to the evaporation in the summer months, which limits the amount of
standing water that may attract wildlife and birds. TKI has a wildlife management plan in place
to help control wildlife on and near the Airport. The land use control process for McKinney is
informal with review and comment from TKI during the development process to identify issues
and mitigation measures for a more compatible development.10

The state of Texas has adopted a height ordinance with land use restrictions that does not
allow the creation of electrical interference, visual obstructions (i.e., glare, smoke, and steam),
or lighting configurations that mimic runway lighting or cause difficulties for pilots to distin-
guish the airport. These restrictions have been beneficial to airports such as Collin County, who
are trying to manage incompatible land uses.

To address future land use issues, prior to the commencement of new development near the
Airport, applications must be made to the state airport board for approval. Wiegand noted
that the Airport reviews all site plans within five miles of the Airport that lie within the city of
McKinney to ensure compatibility with the Airport. Through this review process, the Airport
has been able to impact two developments proposed within proximity to the Airport.

As McKinney continues to grow, Airport operations also have expanded and incompatibility
issues impact more residents. The number of noise complaints has increased, as wells as concern
for future airport impacts, including the amount of tolerable noise. According to Brian James,
Collin County Deputy Director, there is concern that what noise may be tolerable today may not
be tolerable in five, 10, or even 30 years from now.

City of McKinney Comprehensive Plan

Comprehensive planning is essential to develop and maintain compatible land uses near air-
ports. The latest comprehensive plan designed by the City includes an Airport Industrial Module
(AIM) that is intended to focus on the economic opportunity associated with aviation. Items dis-
cussed in the AIM include the importance of convenient access to the Airport, which allows trav-
elers and goods to be efficiently utilized by surrounding residents and businesses. In addition, the
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convenient location of the Airport provides an incentive for businesses that are looking to locate
in the Dallas-Fort Worth area, which ultimately strengthens the economic base of the Airport.

Land uses recognized within the comprehensive plan are intended to encourage development
that is compatible with airports, including light industrial/manufacturing, office/warehouse, and
office-regional. Airport locational criteria are used to help encourage compatible land uses and
include recommendations for siting specific land uses within the vicinity of the Airport. The
criteria are defined in the McKinney Zoning Ordinance, which states:

The goal of the locational criteria is to achieve high-quality employment areas, commercial villages,
industrial, and civic centers, while responding to the sensitivity of the natural environment and North Texas
ecosystem. The following criteria are included in the AIM:

• Retail and service uses should be organized around the intersection of major roadways. This clustering
of service type uses is to provide for convenient access from the Airport as well as office and industrial
users.

• Buffers and screens are important components in industrial development patterns. They are used
to minimize the adverse impacts of light, noise, and truck traffic, storage yards, movement of
freight, and manufacturing processes. They should be used in the planning for industrial develop-
ment as needed.

• Where adjacent to existing residential areas, the anticipated intensity of proposed land uses should be
considered in order to provide a more compatible transition between uses.

• The height of structures and impact of uses (light, smoke, wildlife, etc.) on the safety of airport opera-
tions should be considered.11

The comprehensive plan designates the land surrounding the Airport as Airport Industrial.
This area was incorporated into the Part 150 study, which was conducted at the same time the
Airport master plan and the city comprehensive plan were updated, as shown in Figure 2.5-4 on
the following page. Wiegand noted that as the Airport Director, he feels the Airport is fairly
protected or as protected as it can be. The city of McKinney and the Economic Development
Corporation work together to provide growth and development that is beneficial for the com-
munity and compatible with the Airport operations.

City of McKinney Airport Zoning

Land use and zoning plans recognized during the comprehensive planning process were devel-
oped to protect the Airport from encroachment of incompatible land uses, as well as address the
future growth needs of the Airport. The City developed the Collin County Regional Airport Zon-
ing Ordinance, which was adopted in 1979 by McKinney, Fairview, and the Collin County Joint
Airport Zoning Board. The Ordinance regulates height as it relates to structures and objects of
natural growth. It also regulates land uses within the vicinity of the Airport and is based off of
FAR Part 77 Surfaces.12

The Airport is currently zoned government land use, while other land uses around the Air-
port are zoned agriculture and light manufacturing. The state of Texas permits cities to make
certain decisions about land use beyond the incorporated limits of a city and into the Extra-
territorial Jurisdiction (ETJ). As of 2004, there have been no land use regulations developed for
ETJ areas.

14 CFR Part 150 Study Noise Exposure Maps and Compatibility Program

In September of 2005, Environmental Science Associates (ESA) undertook a Part 150 Noise
Study for the Airport to address noise and land use compatibility issues related to the Airport.
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The study focused on two primary issues: (1) the evaluation of future operational noise mitiga-
tion measures and (2) the evaluation of existing and future land use compatibility opportunities
in the vicinity of the airport.

ESA collected the data necessary to complete an Integrated Noise Model (INM) and gener-
ated the 2004 noise contours, which are collectively known as the Airport’s Noise Exposure Map
(NEM). The NEM is used in configuration with Existing Land Use maps and Future Land Use
maps to identify land uses that are compatible or incompatible with aircraft noise within the
vicinity of the Airport. The NEM is also utilized to improve noise compatibility within the vicin-
ity of the Airport under current aircraft operating conditions. Ultimately, this study resulted 
in the development of a Noise Compatibility Plan (NCP).

The noise exposure contours based on the 2004 and future 2011 conditions indicate that
the noise exposure deemed by the FAA to be significant (65 DNL or greater) is limited to the
Airport property and adjacent undeveloped areas, as shown in Figure 2.5-5. Consequently,
the City created operational noise abatement procedures that include aircraft departing 
procedures, local aircraft training procedures, aircraft maintenance activities, and noise 
barriers.

The city of McKinney has implemented several initiatives to reduce aircraft noise exposure in
the vicinity of the Airport, which include:

• Education – Educating realtors about airport development and increases in air traffic. Ask
realtors to be mindful of client sensitivity to aircraft overflight as they show houses near
the Airport.
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Figure 2.5-4. Comprehensive future land use plan for the City of McKinney.
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• Signage – Recommend jet flight procedures so that crews adjust their rate of climb immedi-
ately after takeoff to achieve maximum altitude before crossing over local residential areas.

• Hotline – Establish a noise hotline that has proven reasonably effective to identify flight anom-
alies. Each complaint and comment is investigated.

• Regional Noise Committee (RNC) – The Regional Airport Board serves as the RNC. Members
are notified of all Hotline complaints at monthly meetings, which are discussed as necessary.

• Pilot Pledges – Distribution of a brochure called Flying Friendly, which discusses how a pilot
can help reduce aircraft noise concerns (see Appendix A). Pilots are asked to sign a Pilot Good
Neighbor Pledge, which recognizes their commitment to fly in a reasonable manner.

• Zoning – Establish proper zoning to ensure compatible development around the Airport.

The Airport has also established allowable flight attitudes over the town of Fairview and Heritage
Ranch, which is an upscale retirement community bisected by the extended runway centerline and
is 1.6 miles off the end of the runway. A minimum flight altitude has been set at 1,000 feet above
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Figure 2.5-5. The 2004 and projected 2011 noise contours for Collin County
Regional Airport.
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ground over congested areas. However, the 1,000-foot altitude may be reduced during landing and
takeoff procedures from the Airport as conditions warrant. The established altitude minimum is
clearly detailed in CFR 14, Part 91 and FAR, Section 91.119 (minimum safe altitudes).13

Community Involvement

Community involvement is vital to any airport community, as it promotes communication
between the Airport and surrounding residents. The surrounding communities are given opportu-
nities to voice concerns and the Airport can reach out to residents and educate them about airport
use. The City hopes to involve and inform stakeholders, such as the Economic Development Cor-
poration, of general guidelines for Airport compatible development in an effort to help them attract
business that will not hinder Airport operations. Fortunately, the smaller size of the McKinney
allows for more effective personal communication and contact among the various stakeholders,
which promotes greater control and mitigation measures for Airport compatible land uses, accord-
ing to Wiegand.

Wiegand notes that traditionally, the community involvement and communication has been
coordinated through fixed base operator (FBO) staff and has been standard practice for many
years. The FBO staff is closely connected to the local political arena and other local interest
groups, and has done a tremendous amount of marketing and educating for the community
regarding airport development and the value the Airport brings to the community.

Additionally, Wiegand noted that the Airport has a very good relationship with the McKinney
Planning Department and that the City strictly enforces the codes and promotion of airport com-
patible developments. He also states that the relationship between the town of Fairview, city of
McKinney, and the Airport is improving due to the amount of information the Airport and City
has distributed regarding the Airport’s future development needs and value they provide to the
community.14

The city council recognizes the importance of the Airport and makes it a priority to protect
and plan for the Airport to the best of their abilities. Some of their efforts include building a fire
station near the Airport to serve the Airports needs, identifying the Airport within the compre-
hensive plan and site plan reviews, planning efforts of the Economic Development Corporation
to attract and retain appropriate industries that are compatible with the Airport that serve the
community with jobs and economic benefits, and using the capital improvement fund to con-
struct the infrastructure in proximity to the Airport to spur compatible development. The City’s
effective communication is evident in the city council’s willingness to give the Airport priority.
James feels that the city council has done an excellent job educating and informing the commu-
nity about the priority and importance of the Airport. Due to the continued education, the city
council board members have similar visions and understanding of the value of the Airport.15

In addition to the elected officials, the City makes attempts to involve locals in the development
of the Airport. For example, during the Airport Master Plan update and Part 150 noise study, the
surrounding cities, Collin County, and residents were all involved from the beginning to create an
advisory committee for both studies. Additionally, the City and Airport staff utilize the local home-
owner’s association meetings to educate and answer any concerns the local residents may have
regarding the Airport. The meetings served as a forum to demonstrate the importance and value
of the Airport. The staff also spoke with neighboring communities to discuss the planning efforts
and educate the residents regarding future growth and development of the Airport.16
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13 Collin County Regional Airport, Response to Questions, September 18, 2007.
14 Interview comments from Ken Wiegand, Collin County Regional Airport Director.
15 Interview comments from Brian James, Collin County Deputy Director.
16 Interview comments from Brian James, Collin County Deputy Director.
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Economic Impact

Wiegand and James both acknowledge that the Airport plays a vital role in their communities
and are an economic asset to the surrounding area. They noted that airports provide jobs to the
local communities and offer options for faster travel. They commented that attracting compa-
nies to utilize the Collin County Regional Airport to base their aircraft and provide aviation
access for businesses can broaden the City’s tax base, create jobs, and support activity and
growth. Furthermore, future business expansion and attraction of new businesses may result
from the availability of aviation service.

Changes in Aircraft Operational Procedures

After Heritage Ranch was developed south of the Airport, the Airport manager requested an
alteration to departure procedures and asked pilots to sharply turn their aircraft on departure to
avoid overflight concerns. This operational procedure change was implemented for approxi-
mately one year and was then discontinued due to safety reasons that were based on recommen-
dations from the Air Traffic Control Tower (ATCT) Chief.17 Wiegand noted that it is the
responsibility of the FAA/ATCT to alter an aircraft’s flight path, not the Airport.

Conclusion/Analysis

The Collin County Regional Airport case study emphasizes the importance of cooperation
between multiple governmental entities. Airports encompass not only the physical ground loca-
tion of airport infrastructure, but also navigable airspace that includes approach and departure
areas, along with airport traffic patterns. Typically, these areas are substantially larger than
the airport-owned property, and often cross over multiple jurisdictional boundaries, which
necessitate cooperation and coordination between those jurisdictions.

There is little cooperation and coordination between the city of McKinney, who owns the Air-
port, and the town of Fairview. The town of Fairview has seen the negative effects of developing
incompatible land uses, but still decline to prevent or mitigate such uses. The Town develop-
ment has resulted in concern from area residents who are affected by airport operations and the
encroachment and opposition of a runway expansion project. By permitting the construction of
incompatible land uses, such as Heritage Ranch which exhibits increased residential densities,
the town of Fairview is ultimately seeking to restrict a runway expansion, which will then limit
airport operations and alter airport traffic patterns in a manner that is unsafe for surrounding
residents. It is essential for airports and local jurisdictions to work together toward an outcome
that is favorable for all those involved.

Local governments and airports need to share equally in the risks and benefits involved with
compatible land use planning. The burden cannot solely lie on an airport. The lack of state sup-
port for planning and zoning efforts can work against an airport. Airports can be penalized, such
as withholding funding, for land use incompatibility issues, but cannot require local jurisdic-
tions to adopt and enforce airport land use compatibility zoning.

Fortunately, the lack of infrastructure in the vicinity of the Airport has helped to keep some
of the surrounding land undeveloped. However, it is only a matter of time before the surround-
ing urban environment encroaches upon the perimeter of the Collin County Regional Airport.

Collin County Regional Airport, McKinney, Texas 2.75

17 Interview comments from Ken Wiegand, Collin County Regional Airport Director.
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Introduction/Airport Overview1

Denver International Airport (DIA2) was the fifth busiest commercial airport in the United States
and 11th busiest in the world in 2005 and continues to grow rapidly. DIA handled 589,000 tons of
air freight and nearly 50 million passengers in 2007, an increase in passengers of 5.4% over the pre-
vious year. Due to its location in the middle of the country, close to half (44% in 2006) of DIA pas-
sengers are transfer passengers. DIA has fewer international destinations than most large airports
(39 cities in four countries).

In 2006, the average number of flights per day was 1,175.
DIA is a hub for both United Airlines and Frontier Airlines. In
total, it hosts 14 major airlines, four international airlines, and
13 regional/commuter airlines. The airport has 95 gates in
three terminals, 19 of the major passenger airlines and nine
cargo airlines provide service at DIA.

DIA currently has four north-south runways and two east-
west runways, as shown in Figure 2.6-1, none of which cross
one-another. Five runways are 12,000 feet long and 150 feet
wide. The airport’s sixth and newest runway, 16R/34L, is
16,000 feet long and 200 feet wide, which is wide enough for
“jumbo” aircraft such as the A-380. The southern approaches
to the four parallel runways are rated Category III-b, allowing
auto-landing in the lowest visibility conditions. Three of the
four parallel runways meet the minimum FAA requirement for
simultaneous landings in instrument flight conditions. Each
runway approach is equipped with instrument landing sys-
tems. DIA was master-planned to accommodate 12 runways,
providing ample room for long-term expansion. Based on pro-
jections, DIA expects to add another of the 12 planned runways
approximately every five years. The airport owns 54,000 acres
in order to accommodate all future expansion and keep
incompatible development well away from the new airport.

2.83

V O L U M E  2 , C H A P T E R  6

Denver International Airport,
Denver, Colorado

1 Major sources of data and information for this case study in addition to stakeholder interviews include DIA’s website,
www.flydenver.com, and the Metro Denver Economic Development Corporation website, www.metrodenver.org.
2 The call letters for DIA are DEN, but as this was also true at the former Stapleton, and because the airport is locally known as
“DIA” we have used this as the abbreviation for the airport.

Figure 2.6-1. Aerial view of DIA.

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


History of the Airport

Development of the Airport

DIA opened in 1995, replacing the former Stapleton Airport. DIA is owned and operated by
the city of Denver. Stapleton Airport was closed and replaced by DIA due to a range of issues,
many of which were related to land-use incompatibility. Problems at Stapleton, which over time
had become surrounded by commercial, residential, and industrial development, included safety
concerns, flight delays, constraints on expansion, noise impacts, and lack of ability to keep up
with growing projected demand for air service.

The two primary runways at Stapleton were inadequate for simultaneous use in bad weather,
which regularly lead to long delays. With a strategic position in the middle of the country, delays
at Stapleton tended to ripple through the national airport system. Capacity problems made it
impossible for Stapleton to respond to several airlines’ expressed interest in adding or expand-
ing operations in Denver and airport expansion was constrained by urban development that had
surrounded Stapleton over many years. An expansion alternative, which would have reclaimed
land from the Rocky Mountain Arsenal to the north, was rejected by the metro community due
in part to concerns about contamination issues at this former federal weapons production site.
Adams County, which is located adjacent to Denver and the arsenal, brought a lawsuit against
Denver to stop Stapleton expansion on to the arsenal.

In the late 1970s, a process initially led by the Denver Regional Council of Governments
began to identify possible sites for a new airport. However by the early 1980s, no agreement
had been reached. Noise impacts on residential areas surrounding Stapleton had been a con-
tinuing problem. Stapleton faced a lawsuit over noise brought by the residents of the Park
Hill neighborhood. Communities in the vicinity of the existing Stapleton Airport resisted
expansion for fear that it would lead to greater noise impacts, while other communities
opposed relocation, fearing that it would simply shift the noise problem to a different set of
residential neighborhoods.

In 1985, Adams County and the city and county of Denver signed a Memorandum of Under-
standing and began to move bilaterally to plan a new airport. Over the next three years, the two
parties came to agree on an optimal airport layout, to determine the land area needed to accom-
modate the layout, map existing land constraints, and finally, select a site 17 miles to the east of
downtown Denver, in a portion of Adams County adjacent to Denver. The land area for the
agreed-upon layout of DIA is more than 10 times the size of Stapleton, in order to accommo-
date 12 runways to meet future projected demand, in an optimal configuration for all weather
conditions, and to control all safety zones for all runways. In 1988, Adams County and Denver
signed an Intergovernmental Agreement (IGA) that allowed Denver to annex lands in Adams
County, with voter approval, for the new airport. Such an IGA was necessary because the Col-
orado Legislature had previously restricted Denver from annexing without approval of the res-
idents of the annexation area.

The 1988 IGA established 100 noise-monitoring points in a grid pattern around the Airport
and specified maximum noise levels to be allowed at each grid point. Figure 2.6-2 illustrates the
2007 Noise Report Map and grid pattern. The maximum permitted noise levels were intended
to serve as a guarantee to residents that noise levels in every established neighborhood would
be reduced through the airport location. If the noise levels are exceeded, then Denver must make
fee payments to Adams County and several municipalities in Adams County, including Aurora,
Brighton, Thornton, and Commerce City. The allowable noise levels were based on FAA mod-
els and predictions for flight traffic and routing at the new airport, as well as the resulting noise
anticipated at each grid point.
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A number of land use compatibility regulations were also established in the IGA. Adams
County and Denver agreed not to allow residential development anywhere within the antici-
pated full build-out 60 DNL contour of the new airport. The purpose was to ensure that the
new airport would not have the same noise conflicts and concerns that had plagued Stapleton
and the surrounding communities. In addition, Denver agreed that land uses developed on
the airport property would be limited to those that directly serve the airport, to ensure that
economic development benefits would occur off-airport to benefit Adams County and munic-
ipalities in the county.

Adams County voters approved the annexation in a May 1988 general election. Denver vot-
ers confirmed the annexation in a special election as well. Denver, Adams County, and munici-
palities in Adams County undertook coordinated efforts in land use planning for the area.
Planning staff from the jurisdictions met monthly for two years to consider airport planning and
impact issues. Ultimately, these efforts resulted in Denver’s Gateway Plan and Adam’s County’s
Airport Environs Concept Plan, which bears the names of Adams County and the municipali-
ties of Aurora, Brighton, and Commerce City. The efforts were seen as groundbreaking exam-
ples of cooperative planning and include the multi-jurisdictional Emerald Strands Open Space
Plan and the Gateway Plan, both of which won statewide planning awards.

In February 1990, continuing safety concerns regarding Stapleton were highlighted when a
Cessna cargo flight crashed during a snowstorm about three miles north of the airport. While on
an ILS approach to Runway 36, the aircraft encountered icing conditions and subsequently
crashed in a field next to a cluster of schools, including several elementary schools. The aircraft
was destroyed and the sole occupant, the pilot, was killed. Although the crash occurred after

Denver International Airport, Denver, Colorado 2.85

Figure 2.6-2. Noise exposure performance standards for Denver International Airport, 2007.
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school hours and no one on the ground was hurt, the event raised community concern about the
safety of school locations under the ILS approach.

Airport construction began in November 1989. The new Denver International Airport began
operations on February 28, 1995. At the time of construction, DIA was the first new major com-
mercial airport to be built in the United States in 25 years.

Airport Land Use Issues/Concerns

At DIA, there are few, if any, land use incompatibilities as judged by FAA guidance and stan-
dards. In terms of safety, there are no incompatible uses in any of the airport impact zones,
including the runway protection zones, inner and outer approach/departure zones, inner turn-
ing zones, sideline zones, or traffic pattern zone. All the land in these zones is owned by DIA. As
noted earlier, land acquisition is an important strategy employed at DIA for protection of land
use safety compatibility around the airport. The inclusion of all these lands was a major consid-
eration when Denver and Adams County agreed on the size of the airport footprint to be
annexed. There is an extremely low likelihood that safety compatibility land uses will encroach
in the safety zones in the future because the Airport owns all this land.

Noise compatibility issues dominate the discussion of land use compatibility with local stake-
holders. Those issues on the forefront of local attention center on the terms of the IGA between
Denver and Adams County that address noise limits at the grid points, and whether and how to
allow new residential uses in the 55 to 59 DNL noise impact areas. Whether these can be deemed
incompatible land uses is based on the desire to not repeat the problems and noise conflicts that
existed in the communities around Stapleton, and relate to the spirit and letter of the IGA signed
by Adams County and Denver in 1988. Currently, the surrounding jurisdictions utilize the 60
DNL for the determination of incompatibility, but the airport staff has been working with these
jurisdictions to acknowledge the 55 DNL contour for incompatibility as well. The noise compat-
ibility issue on which the DIA case may shed some light is one of local efforts to address airport
noise compatibility in an environment where ambient noise levels are relatively low, and with-
out specific formal guidance from state or federal agencies.

When the Airport began operations, within the first year it exceeded the noise limits established
in the IGA at many of the monitoring grid points. The terms of the IGA gave the airport a year to
correct the violations, but after a year, the operations continued to exceed noise limits at a num-
ber of the grid points. A major reason for this, according to the airport staff, is that the FAA’s pre-
1988 predictions of the air traffic patterns in the Final Environmental Impact Statement, on which
the noise impacts were modeled and noise limits of the IGA were established, are not consistent
with the actual FAA routing of air traffic and resulting noise impacts. Specifically, more east-west
operations occur than were modeled. Regardless of the cause, the IGA states very clearly that noise
violations will result in payments from Denver to Adams County. This has been confirmed through
the courts, and Denver has made nearly $41 million in noise mitigation payments to Adams
County, which has been distributed among the county and several municipalities in the county.

The Noise Working Group is a technical committee and members include representatives
from the Airport, the FAA, and airlines that serve DIA. The group meets, as necessary, to address
noise issues related to DIA aircraft operations and to develop methods to minimize the associ-
ated impact. By 2006 and also in 2007, the noise violations had been reduced to a single moni-
toring grid-point.

Overall, most of the concern expressed about land use compatibility at DIA, across the range
of interviewees, focused on the potential for noise conflicts that result from new residential uses
in proximity to the Airport. The experience around Stapleton showed that many noise com-
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plaints came from within contours lower than 65 DNL, perhaps due in part to the relatively low
ambient noise that is common in many areas of the Denver metropolitan area. Although regu-
lations adopted by most of the jurisdictions in the area respect the projected future 60 DNL, one
jurisdiction (Commerce City) has the ability to annex lands from Adams County and to date has
not adopted any airport-related noise or safety regulations.

Governance

The Airport is owned and operated by the city and county of Denver. Under the city charter,
the management, operation, and control of DIA is under the city’s Department of Aviation. Den-
ver designated the department as an “enterprise” as defined by the Colorado Constitution, and
thus the department has the authority to issue its own revenue bonds or other financial obliga-
tions in the name of the city. Local tax dollars do not provide operating revenues for the airport.
The airport and city planning staffs report a smooth working relationship and good communi-
cation on development proposals and activities, with the exception of the High Point develop-
ment, which is discussed below.

Denver annexed land formerly within Adams County to build the Airport and provide an
access corridor to DIA. Adams County retains jurisdiction over much of the remaining land in
the airport vicinity. Commerce City and Aurora control or have the ability to annex county land
near the Airport. The city of Brighton and Arapahoe County also have jurisdiction over limited
lands that fall within DIA’s 60 DNL.

The state of Colorado has little regulatory guidance on airport land use compatibility plan-
ning. The Colorado Revised Statutes include provisions that allow local jurisdictions to place
special restrictions on lands in the vicinity of airports as one of a number of areas of special state
interest, but no specifics are included. The Colorado Department of Transportation Aeronau-
tics Division produces a report once every five years on the economic impacts of airports in Col-
orado. The DIA airport planners reported a good working relationship with the Aeronautics
Division staff, but local land use planners indicated that they looked to federal guidance and out-
of-state examples, but not any state agency, for guidance on land use planning in the airport
vicinity. The state of Colorado Department of Transportation Aeronautic Division is limited by
enabling legislation to provide assistance as requested by airport operators and indicate that they
receive very few inquiries on airport land use compatibility planning. The state does not have
state-wide airport land use compatibility requirements for local governments, such as those that
have been adopted in Minnesota or California.

Discussion of Compatibility Issues and Responses

In the initial survey conducted for this research, Denver’s airport planner reported no land
use incompatibility concerns related to tall structures, but some “moderate” compatibility con-
cerns regarding concentrations of people, land uses that attract wildlife, and residential develop-
ments. In addition, land uses causing visual obstructions and noise sensitive land uses other than
residential were noted as “minor” compatibility concerns. The survey response elaborates that,

Currently, the Airport has no large concentrations of people, residences or other noise sensitive land
uses located within either the 60 or 65 DNL noise contours (existing and full build out scenarios). How-
ever, Denver is concerned with the repeated efforts by developers to push for changes in local jurisdictions’
zoning code to allow residential development to occur closer to the Airport . . . Compatible land use reg-
ulations and/or zoning have been adopted by Adams County, city of Aurora, and the city & county of Den-
ver. The currently adopted land use guidelines/zoning do not specifically preclude other noise sensitive land
uses [beyond residential] . . .

Denver International Airport, Denver, Colorado 2.87

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


Safety

No major accidents have occurred on- or off-airport at DIA to date. As discussed previously,
land acquisition of all of the airport impact zones has effectively controlled the potential for
safety incompatible land use development in these zones. When asked in an interview about
safety incompatible land uses in the airport vicinity, the airport staff pointed to three specific
non-residential uses that are of some degree of concern in terms of safety compatibility, but
noted they are not creating problems at the present time. These include a gas-fired plant, a solar
array, and a landfill that existed prior to development of the new airport.

The gas-fired plant is located north of the airport in Adams County. Airport planners had
feared it could create a plume that might cause visibility or turbulence issues and indicated so to
the county in a letter responding to the development proposal. The plant was approved by
Adams County in spite of the airport’s concerns, and airport planners indicate that to date it had
not been a problem. A large solar installation that consists of 10,000 panels on 10 acres, with a
two-megawatt capacity is being installed on airport property just outside of the runway protec-
tion zone of one of the cross-wind runways, as part of an effort to make the facility more sus-
tainable. The airport planners expressed uncertainty whether the panels might create a column
of rising, heated air and thus turbulence in the final approach, but noted that the runway han-
dles fewer operations than others and only during cross-winds conditions that would likely dis-
perse such heat. Finally, the second largest landfill in the state is located about three miles from
the airport. Originally, the airport development plan called for acquiring the property and clos-
ing the landfill that had been operating for several years before the airport was planned. Due to
unrelated cost overruns in construction and the relatively high cost of about $8 million to acquire
the landfill, the airport ultimately did not purchase the landfill. Airport planners indicated the
landfill was being very well managed by the current operator and had not attracted large num-
bers of birds. However, they noted that the landfill has several decades of capacity left and should
the venture change hands in the future to a less responsive operator, it could possibly begin to
attract more birds and become less compatible.

Several stakeholders joined the airport planners to raise noise and safety concerns about
schools that may be needed to serve residential development in the airport vicinity. While such
schools would be outside safety zones that have elevated statistical accident risk, community con-
cern raised by the 1990 Cessna crash, which was discussed above, suggests that the community
may prefer that uses serving vulnerable populations not be located directly under the ILS
approaches. To date, none of the local jurisdictions have adopted a policy to restrict such uses in
the ILS approaches.

Noise

Noise compatibility issues have been the center of attention among stakeholders at DIA, both
because of the terms and violations of the IGA and because noise complaints were a driving fac-
tor for moving the airport from the Stapleton location. Overall, the jurisdictions around DIA
have adopted a wide range of tools to prevent noise impacts, which include zoning that prohibits
new residential in the 60 DNL. The IGA, overlay zoning, and required avigation easements for
new plats are all commonly used. DIA and the Metro Denver Economic Development Corpora-
tion have, together with local governments, developed a real estate disclosure notice and are
reaching out to local realtors to include the brochure in contract documents for real estate sales.
Airport planners reported that the voluntary program is working well, despite the fact that there
are no requirements for real estate professionals to comply.

Noise challenges around DIA center on the fact the many stakeholders in the community
believe that residential uses are negatively affected by airport noise at levels lower than the
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Figure 2.6-3. Actual noise contours for the DIA, 2007.

national standard of 65 DNL and locally adopted strict standard of 60 DNL. DIA has published
actual (Figure 2.6-3) and projected future 60 and 65 DNL noise contours for the full build-out
scenario of the Airport, as shown in Figure 2.6-4, which it recommends local jurisdictions use in
land use planning to avoid future noise incompatibility. Regional planning in Denver has always
been largely voluntary, with each jurisdiction retaining local decision-making authority and veto
power over guidance from the regional council of governments. Although the communities have
been willing to enact zoning restrictions on residential uses in the 60 DNL contour, they are
struggling to define and justify restrictions in the face of resistance beyond that contour from
property owners and developers.

The Denver area has experienced enormous growth since the late 1980s when the airport was
planned. Over the last decade, the demand for residential units has materialized more quickly in
areas much closer to the airport than originally anticipated by the planning documents of the
time. When the airport was being planned, the Denver area was just emerging from a deep reces-
sion. After the airport was built, growth in the environs mushroomed as the regional economy
recovered quickly. Overall, the community has grown outward toward and around the airport
faster than expected, while the airport is adding its full planned capacity slightly slower than
expected. The actual noise contours are still substantially smaller than the projected noise con-
tours. Local jurisdictions have faced a great deal of pressure to allow residential uses in areas that
are not yet affected by airport noise, but are expected to be someday. The strong residential
market around the airport, which was largely affordable housing, has changed dramatically in
recent years with the downturn in the national housing market and thousands of homes are in
foreclosure. Adams County had the highest rate of foreclosures in Colorado in early 2008, and
USA Today reported that one of the newer neighborhoods, Green Valley, in the vicinity of the
airport is among the hardest hit.
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When asked about examples of noise incompatible uses in the airport vicinity today, many
interviewees named the High Point development just south of the airport. It is a mixed use,
master-planned development that crosses the jurisdictional lines of the cities of Denver and
Aurora. Although it is outside the projected future 60 DNL, High Point violates the intent
expressed in the early planning documents to curtail residential uses in the projected future
55 DNL contour, as Adams County regulations indicate, and north of 65th Street, as Denver’s
Gateway Plan indicates. The former mayors of Aurora and Denver met behind the scenes and
discussed a mixed-use development in this area and announced their intent to cooperate on the
project before consulting city or airport planners.

After the announcement by the mayors to cooperate, planners reviewed the proposal and
found that it was not consistent with the Gateway Plan or with conditions placed on the zoning
of properties that restrict residential uses and that it pushed up against the 55 and 60 DNL lines.
In fact, the airport planners were directed to recalculate the full build-out noise contours in the
area, moving away from the “worst-case” scenario that was used for the entire contour to a “most
likely outcome” scenario on only the nearest portion of the noise contour, in order to better
accommodate the desired development. Eventually, a joint development agreement was signed,
allowing a mix of uses in the 55 DNL and requiring avigation easements and noise disclosures
on all parcels in the development.

With Denver and Aurora pushing residential closer to the airport than originally planned,
there is greater likelihood that other jurisdictions, such as Commerce City, will follow suit. In
fact, property owners in Denver’s Gateway area that are further away from the airport than High
Point are asking the city to remove the zoning conditions that restrict residential use on their
properties, under the justification that they want to be treated the same as High Point. The city
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of Denver planning department is currently updating the Gateway Plan in an attempt to recon-
cile these issues and to enhance the range of permitted uses to better reflect market demand.

The development of 35-acre “estates” on land in Adams County within the airport’s future 55
or 60 DNL is another use that is seen by some as incompatible for noise. Adams County land use
regulations and state law exempt parcels over 35 acres from compliance with subdivision regu-
lations. Thus, 35-acre parcels can be developed with a residence within the 60 DNL contour with-
out going through subdivision review. Because the noise contours at DIA are projected for future
build-out but the noise impact is currently more limited, such residences are likely to experience
more noise in the future and may become the source of future complaints. The airport planners
view these as incompatible residential uses that are being built in the area. The county, while
acknowledging that the uses are not ideal, is not considering changing their application of sub-
division or zoning regulations to apply to 35-acre parcels. The county does require a recorded,
signed disclosure when the property is subdivided, which informs the developer of the airport
proximity and projected future airport noise. The disclosure does not have all the legal strength
of an avigation easement, but as a recorded document it should turn up in a title check for any
subsequent sale.

Existing Studies, Planning, and Regulations

Intergovernmental Agreement

The intergovernmental agreement between Denver and Adams County is the most impor-
tant document that controls noise compatibility issues. The noise monitoring grid points
have forced the Airport to make adjustments and work with the FAA to reduce noise to
impacts well below the FAA noise impact standards. In return, the jurisdictions agreed to
keep new residential development out of the full build-out, projected 60 DNL. The payments
for noise violations required in the IGA have also helped to address potential noise conflicts.
By order of a judge, the payments to Adams County were not released until the county and
local jurisdictions that received the funds adopted plans for how to spend the funds on noise
mitigation efforts. The plans vary by jurisdiction, but have included acquisition of residences
and land in the area around the airport to be used for open space, as well as paying for sound
attenuation measures for residences in the overflight areas. On several occasions, Denver has
requested an amendment of the IGA in recognition of the fact that the FAA controls many
decisions and actions that ultimately result in violation of the agreement. However, Adams
County has refused to do so, citing the fact that their voters approved the annexation on 
the assurance that the noise impacts would be as stated in the IGA. The county notes, in an
FAA rule adopted after the original IGA, the FAA will not honor new agreements between the
airport and local jurisdictions. The existing IGA is currently “grandfathered” and thus insu-
lated from this rule, but Adams County believes it would apply if the existing IGA were to 
be amended.

While the IGA has been effective to reduce noise impacts, it is very expensive for Denver
and the Airport to pay the violation fees. Although the Airport was able to meet all but one
of the noise limits in 2006 and 2007, expansion of operations over time to meet the antici-
pated build-out will pose serious challenges in meeting the terms of the IGA. Furthermore,
annexation of lands by cities that were not party to the IGA may lead to new residential uses
being approved in areas that were restricted by the terms of the IGA. This would likely lead
to new noise conflicts if the Airport expands as planned. However, there is little expectation
that noise sensitive uses will be approved in the 65 DNL, representing incompatible uses 
in the eyes of the FAA.
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Zoning Regulations

Many of the local jurisdictions around DIA have adopted zoning tools and regulations that help
to protect against incompatible uses, particularly noise incompatibilities. Denver attached condi-
tions to the zoning in the Gateway Plan area and restricted residential uses north of 65th Street, but
subsequently removed those conditions on parcels in the High Point development, as shown in
Figure 2.6-5. Avigation easements are required in Denver’s Gateway Area, north of 56th avenue,
including in High Point. Denver also restricts uses built on airport property based on the agree-
ment in the IGA to limit on-airport uses to those that directly serve the airport and air travelers.

Adams County restricts new residential development in the 60 DNL and discourages residen-
tial development in the 55 DNL. The county zoning does not apply to parcels larger than 35 acres.

2.92 Enhancing Airport Land Use Compatibility

Figure 2.6-5. Zoning map for the Gateway Area.

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


The County does require recorded, signed disclosure of airport proximity and projected noise
upon platting.

The city of Aurora, which includes influence areas of three airports within its boundaries,
restricts new residential development in the 60 DNL and discourages residential development in
the 55 DNL. Soundproofing is also required for new homes in the 55 and 60 DNL areas. The City
requires avigation easements for all new subdivision plats within an airport influence area. The
city of Aurora initiated the High Point development, which introduces new residential uses in
an area of the noise contour that has been recalibrated to a “most likely” noise impact scenario
rather than the “worst case” projection that the parties have used and agreed to in other areas.

The city of Commerce City has not yet annexed land in the 55 and 60 DNL contours, but may
do so in the future. Agreements between Adams County and its municipalities have specified
which municipalities can annex which lands in the airport vicinity, and some are available to
Commerce City. In March 2008, the city council directed planning staff to explore an airport
overlay zone and make recommendations for land use regulations in both the 55 and 60 DNL
contours. The zone, if adopted, would then apply to any annexed lands within these contours.

Land Use Plans

Land use plans were completed by Denver and Adams County in the area around DIA after
the annexation was approved by both communities. In Denver, the original Gateway Plan and
implementation regulations designate uses and set forth design patterns and standards to max-
imize the potential of new development in the area, while minimizing the potential for noise con-
flicts and noise sensitive uses north of 65th Street. The update to the Gateway Plan generally
supports the same concepts, but the approval of High Point is out of sync with the plan, as
depicted in Figure 2.6-6.

Adams County’s Airport Environs Concept Plan discouraged residential uses and schools near
the airport. The Plan focused on attracting additional commercial and industrial uses that would
have access to cargo facilities at DIA. The documents fully support the desire to avoid future safety
and noise conflicts between the airport and other land uses. The Denver and Adams County IGA
also contains some land use provisions, such as those to restrict development on airport grounds
to “airport serving” uses, ensuring that economic development may occur off airport.

The annexation and relocation of the airport contributed substantially to the inventory of
developable vacant land in Denver. At the time of annexation, the City and County of Denver
were estimated to have only 118 acres of vacant land within the boundary. The annexation not
only added the airport, but all of the area covered by the Gateway Plan and it freed up the Sta-
pleton site for redevelopment. Redevelopment at Stapleton has added new commercial and res-
idential options to the community and new property to the Denver tax rolls.

The market forces development around the airport to be stronger for residential demand than
anticipated. Commercial and industrial demand in the area has been steady as well, as antici-
pated, and has filled nearby sites that are not in the immediate vicinity of DIA, such as the Mont-
bello Industrial Park. The strong market for residential land and slower-paced market for land
zoned for non-residential uses has led to varied implementation of the land use plans. The
Adams County Airport Environs Concept Plan anticipates additional entrances to DIA beyond
Peña Boulevard, which Denver built as the airport’s “driveway” for passengers. In fact, it is
presently the only access onto DIA property and Denver planners indicate that capacity chal-
lenges are anticipated in the near future. Generally speaking, the Gateway area, through which
Denver extended access and utilities to the airport, has experienced more development and
development pressure than in other areas where infrastructure is not readily available. Because
the residential real estate market has been so strong, and other parts of the metro area have
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proven strong competitors for commercial and industrial development, few developers have
been willing to bear the cost of building infrastructure for such development. Neither the devel-
opers nor local jurisdictions have been able to build additional secondary access roads to the air-
port. Cargo facilities and operations have not increased as anticipated at DIA due to a lower than
expected demand for industrial and commercial operations in the vicinity.

The approval of the High Point development by Denver and Aurora opens the potential to
revisit whether or not the local jurisdictions are going to have the will to restrict new residential
within the 55 DNL. When the airport owner/operator, who has the most at stake, creates an
exception to the general principle, it makes it easier for other communities to make similar dis-
cretionary determinations. In the future, as land is annexed by jurisdictions that were not party
to the original IGA, it is possible that these jurisdictions may question even the 60 DNL restric-
tions. Future residential development is another concern if jurisdictions are pressured to approve
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neighborhood schools to serve the residents, which can potentially add another noise sensitive
use to the area.

Airport Master Plan

Passenger growth has led to a review of DIA’s master plan. In 2007, the airport announced a
five-year, $1.2 billion plan for concourse expansion, a terminal hotel, additional security areas,
expanded parking, and an upgraded baggage and train network. The airport controls a sufficient
amount of land to accommodate a great deal of future growth and any changes to the master
plan will have a low likelihood of affecting land use compatibility.

Adjustments to Airport Operations

Beginning in 1995, the airport worked with the FAA and airline operators in the Noise Work-
ing Group to route the noisiest aircraft to western departures, which takes them over the fewest
IGA noise grid points and residences. According to the DIA 2007 Noise Report, the decrease in
the number of older, two-stage aircraft in modern fleets has improved noise compliance and
reduced the number of aircraft that are routed in the Western Departure pattern. It is unclear
whether the current airline industry trend toward larger aircraft, which is outside the control of
the airport, may result in an increase in larger, louder aircraft in the fleet in the future.

Other Programs

The noise violation payments have funded a number of programs to address noise issues in the
recipient jurisdictions. Each jurisdiction that receives payments was required before the funds
were released to plan for how to spend the payments to address noise impacts. The jurisdictions
came up with individual approaches that vary. Several include noise attenuation measures which
have been quite successful. The City of Aurora hired a full time noise coordinator, who reviews
development proposals in the vicinity of all three airports for compliance with noise regulations,
and also heads efforts to purchase lands in the 55 and 60 DNL contours. The acquisitions to date
total about 1,900 acres, and included three residential properties, which have been retired from
residential use. The city is currently developing a framework plan for what land uses to allow in
the area, which is at present lacking in infrastructure. At least some of the land is anticipated to
be maintained as permanent undeveloped land that may be used for agriculture or open space.

In conjunction with DIA Leadership, a committee of the Metro Denver Economic Develop-
ment Corporation, the airport has been promoting a Homebuyer’s Guide to the Denver Inter-
national Airport Region, which seeks to educate potential home buyers about current and future
noise impacts. The program, modeled after a program at Washington Dulles, was developed in
partnership with real estate companies in the region. Although participation is voluntary, it
appears that many of the real estate agents are using the information to inform buyers looking
in the airport vicinity.

Community Involvement

Even in the 1970s, Stapleton Airport generated noise impacts and received complaints and
there were many groups and stakeholders involved in thinking about solutions. As early as 1974,
the Denver Regional Coalition of Governments (DRCOG) began a regional discussion about
alternative locations for the Airport. These meetings included a range of communities whose res-
idential neighborhoods were impacted by noise, as well as Denver, the airport operator. Six
options were identified for possible airport expansion or location, including expansion onto the
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adjacent, closed Rocky Mountain Arsenal facility. This option was rejected because of concerns
about the contamination on site, as well as concern that it would simply increase noise impacts
on the residential uses that were currently impacted. By 1983, DRCOG had not been able to lead the
group to agree on a site alternative, and Denver elected a new mayor, Federico Peña. Under Peña,
Denver took a new, stronger position and Denver and Adams County began the bilateral process
that eventually led to the layout selection, site selection, and IGA. DRCOG continued to play a
role in the promotion of regional benefits from the Airport. In 1988, the DRCOG published an
economic impact analysis of the Airport that promoted the benefits of jobs and visitors.

During the development of the IGA and continuing after the annexation was approved, Den-
ver and Adams County met with representatives from the municipalities within Adams County
who have been and could be most affected by noise at the new airport, including the cities of
Thornton, Brighton, Commerce City, Northglenn, and Aurora. Staff from these cities worked
together to complete the Airport Environs Concept Plan in 1988. The group, of which Denver
was not a member, eventually formalized into the Airport Coordinating Committee (ACC). The
ACC continues to exist and is more or less active depending on the need. The ACC used to meet
regularly and collected dues for several years in order to bring lawsuits against Denver for viola-
tions of the IGA noise limits at the grid points. The ACC now meets on an ad hoc basis. In recent
years, Denver has proposed to amend the IGA and the concept went before the ACC and was
rejected, for reasons previously discussed.

DIA Partnership was a group of private and public sector interests that work to promote DIA
and its role as an economic engine in the metro area. In 2007, the former DIA Partnership
merged with Metro Denver Economic Development Corporation (MDEDC). The new DIA
Leadership (DIAL) committee of the MDEDC carries on the work of DIA Partnership, with the
following purposes:

• Provide private sector advocacy for DIA.
• Support additional funding for future DIA expansions.
• Provide input for job growth around DIA and adjacent area planning, including development

patterns and transportation access.
• Increase international trade opportunities for Colorado companies by supporting nonstop

international air service to un-served destinations and retaining existing routes.
• Conduct programs to educate and inform key decision makers and the public on the impor-

tance of maximizing the economic potential of DIA.

Economic Impact

In 1987, Stapleton served more than 32 million passengers. DIA had already expanded to more
than 50 million passengers served in 2005 and has room to continue to meet increasing demand
over at least a 20-year time frame, assuming that incompatible uses do not constrain the planned
expansion. According to 2008 estimates from the Colorado Department of Transportation Divi-
sion of Aeronautics, DIA is estimated to have a total employment of more than 217,450 jobs and
an economic impact on the region of more than $22.3 billion. The Airport does not use tax rev-
enues for its operations.

Final land acquisition and construction costs to relocate DIA were close to $5 billion and did
not include the sixth runway that was to be built in Phase I. The runway construction was post-
poned when Congress delayed FAA funding to DIA in response to the noise violations of the
IGA. The real reason that the funding was delayed may have been as much political wrangling as
compassion for those affected by noise and this effort was led by Senator Wolfe of Virginia,
whose district had competed with Denver for attraction of an annex to the National Air and
Space Museum. The IGA noise violations and political squabbling delayed funding and runway
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construction for more than seven years and added substantially to the construction costs. The
original cost estimate for the sixth runway in 1995–96 was $110 million. The actual cost in 2003
was approximately $165 million, which included some design changes that added about 15 per-
cent to the cost, with the remaining increase attributable to the noise-related funding delay. In
addition, payments for IGA noise limit violations topped $41 million in 2007.

Cargo operations at DIA have not expanded to date as much as was originally anticipated in
the Airport Master Plan. Slow growth in non-residential development and lack of separate access
for cargo operations appears to have created something of a chicken-and-egg delay scenario with
development of cargo facilities. When market conditions are favorable, DIA has plenty of land
to expand cargo facilities.

Conclusion/Analysis

Safety

Land acquisition has been an effective and expensive tool used to address safety compatibil-
ity issues at the DIA in the airport influence zones. Safety was a concern at Stapleton and also
one of the reasons for relocating the airport. Denver chose to purchase and control adequate
lands at the DIA location to meet all long term needs for safety compatibility. The airport pur-
chased 34,000 acres, which is nearly 10 times the land area of Stapleton. Even so, there is poten-
tial for incompatible land uses in the greater airport vicinity that could create steam or other
visual impediments, or attract birds to the pre-existing landfill if it is not well managed.

Land use planning in the Gateway area sought to restrict land uses, such as schools, from
nearby off-airport lands. This restriction has been useful, but less successful. The former Den-
ver mayor, Wellington Webb, directed city staff to change the mapped noise contours and zon-
ing conditions to push the deal through, in order to gain political kudos and property tax dollars
from the proposed High Point development.

Airspace

Few, if any, airspace hazards exist in the airport vicinity. Most local jurisdiction regulations
reference and respect FAA’s Part 77 height limitation standards. Aurora requires avigation ease-
ments on all new subdivisions in the vicinity of an airport. Both Aurora and Denver require avi-
gation easements and real estate disclosure notice on all property in the High Point development.
However, few jurisdictions had any regulations to address potential sources of glare, steam, or
other uses that could potentially cause hazards in the airspace more than one-half mile off of
runway ends.

Noise

The local airport operator and many of the surrounding jurisdictions have determined that
the FAA standard for compatible noise impact of 65 DNL on residential uses is not locally accept-
able. The noise impacts of Stapleton were one of the main reasons behind the selection of the
present location. Figure 2.6-7 is a map of noise complaints from the 2007 annual noise report.
The map indicates that a greater number of noise complaints are from distant locations with very
low ambient noise than from within jurisdictions adjacent to DIA. Local efforts focus to avoid
future noise incompatibility when airport operations reach the full build-out scenario. During
the planning stages, stakeholders agreed that the federal standard of 65 DNL was not appropri-
ate for the local context. Since then, many jurisdictions have employed a range of tools, includ-
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ing regulatory prohibitions on new residential in the 60 DNL, avigation easements, and noise
disclosure to avoid future noise conflicts with residential uses in the vicinity of DIA.

During the planning stages of DIA, local jurisdictions and the airport owner/operator (Den-
ver) agreed that new residential should also be curtailed in the 55 DNL, but were unwilling in
most cases to adopt firm restrictions within that contour. At present, local jurisdictions struggle
with higher than anticipated residential development pressure, lower than anticipated interest
in nonresidential development near the airport, lack of infrastructure for nonresidential uses,
and the challenge of restricting development today in areas that will be impacted by noise in the
future. In addition, new jurisdictions have annexed land and are not beholden to the agreements
that others signed in the past. Taken together, these factors have led to differences in opinion and
strictness of enforcement of the provisions to discourage residential uses in the 55 DNL when
exceptions to the general rule can and should be made. Unfortunately, this “gray area” of inter-
pretation has also led to some degree of finger pointing and mistrust, as each considers whether
to enforce restrictions where they believe that others may be lenient.

Several interviewees indicated the absence of guidance from either the FAA or the state regard-
ing airport noise impacts in low ambient conditions has meant that the local jurisdictions are
“on their own” to determine the appropriate noise contours and avoid future noise incompati-
bilities. A great deal of cooperation and consensus existed during and immediately following the
relocation of the Airport, but appears to have eroded over time.
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Introduction/Airport Overview

Fort Bragg Army Base (Fort Bragg) and Pope Air Force Base (Pope AFB) are located to the west
and north of the city of Fayetteville, North Carolina. Fort Bragg and Pope AFB comprise one of
the world’s largest military installations occupying 161,000 acres in six counties and includes seven
major drop zones, two Army airfields, and one Air Force run-
way. Camp MacKall, a satellite Special Forces training camp
that is part of Fort Bragg contains one of the Army airfields. The
other, Simmons Army Airfield, is located in the southeast por-
tion of the base. Global Security Magazine reported in 2007 that
Simmons Army Airfield alone is home to 203 military and civil-
ian aircraft valued at more than $1.4 billion. Helicopters, as
shown in Figure 2.7-1, are the primary type of aircraft used at
Simmons and MacKall airfields and a wide range of military air-
craft use Pope AFB.

Fort Bragg and Pope AFB has an essential and irreplaceable
role in the national military mission and also plays an enor-
mous role in the economy of the surrounding region and the
state of North Carolina. The annual estimated regional eco-
nomic impact of the base is $7 billion. Many residents in the
area have served or are active in the military and communities
around the base have a strong military culture.

History of the Airport

Camp Bragg was established in 1918 for the Army to expand its field artillery training facili-
ties in preparation for World War I. The Army chose the location because it had a climate suit-
able for year-round training and was in close proximity to a port and rail transportation. The
location was 127,000 acres of desolate sand hills and pine trees and was designated as a U.S. Army
installation. The War Department officially established Pope Field in 1919 and the camp was re-
designated as Fort Bragg on September 30, 1922 (Figure 2.7-2). Initially, the Fort grew slowly,
reaching 5,400 soldiers by the summer of 1940. With the threat of World War II and passage of
the Selective Service Act, Fort Bragg exploded to a population of 67,000 soldiers by 1941.

Fort Bragg’s airborne history and tradition began in 1934 with the first military parachute
jump. In 1942, the first airborne units trained here, as did all World War II airborne divisions
during the course of the war. The 82nd Airborne Division was assigned to Fort Bragg in 1946. Pope
Field became an Air Force Base with the creation of the U.S. Air Force on September 18, 1947.
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Figure 2.7-1. Military helicopter at Fort Bragg.
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More than 200,000 young men underwent basic combat train-
ing on the base during 1966–70. At the peak of the Vietnam
War, Fort Bragg’s military population was at 57,840.

Today, Fort Bragg is the world’s largest airborne facility with
more than 45,000 military personnel. Pope AFB adds approxi-
mately 4,700 military personnel. The XVIII Airborne Con-
tingency Corps is the only airborne corps in the defense
establishment of the United States. Pope Air Force Base is home
to the 43rd Airlift Wing, which provides contingency airlift to
the 82nd Airborne Division and other special units at Fort Bragg.

Long-term expansions plans at Pope Air Force Base are to
extend its 7,500-foot runway by an additional 3,000 feet. The
expected cost is approximately $50 million. An environmental
impact study on the proposed runway extension has been com-
pleted. The Base is waiting for Congress to find money for the
project, which is not expected in the near future.

In its 2005 Base Realignment Advisory Commission (BRAC) recommendations, Depart-
ment of Defense (DoD) recommended to realign Fort Bragg and Pope Air Force Base. A com-
plex list of shifting assignments ultimately means a net increase to the base of 7,000 military
and support personnel and an expected increase of approximately 10,000 family members. In
addition, real property at Pope Air Force base will be transferred back to the Army. The change
of hands is not expected to substantially alter the type, number, or land use impacts of operations
at Pope Field.

Governance

The DoD owns the Fort Bragg/Pope AFB complex. Each of the two facilities has base planning
staff. The base planners are involved with on-base and regional land use planning efforts. The
regional area around the base is depicted in Figure 2.7-3. The base planner for Fort Bragg initiated
joint regional planning between the Base and local governments in 1988 with a Joint Land Use Study.
The base planners for Fort Bragg and Pope AFB work closely together on many issues, including
airport land use compatibility and ongoing involvement in regional land use coordination.

Six counties and two municipalities, Fayetteville and Spring Lake, both in Cumberland
County, share a border with the Fort Bragg and Pope AFB facility. An additional eight munici-
palities have jurisdiction over lands within five miles of the base, which is the area included in
regional land use plans. All of these jurisdictions are members of a regional land use advisory
commission, who work on compatibility planning for the area around Fort Bragg and Pope AFB.
The land use plans that are created are nonbinding on the members and implementation of the
plans depends on local decisions.

Cumberland County serves as the central agency for joint planning for all local jurisdictions
within in the county, except for Fayetteville. With the exception of Fayetteville, each municipal-
ity in the county and unincorporated areas is subject to identical zoning regulations. Each is also
governed by one or more specific land use area plans prepared by the county in consultation with
the town or city. County Planning staff conducts review of all development proposals for con-
formity with the zoning regulations and all applicable plans. Fayetteville was formerly part of the
joint land use planning board, but in 1996, the city separated from the joint planning board and
adopted separate zoning regulations due to political disagreements. Staff members from both
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Figure 2.7-2. Pope Field at Fort Bragg, c.1920s.
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agencies indicate that they continue to cooperate and share resources on many important land
use planning issues.

The economic and overflight impacts of Fort Bragg and Pope AFB affect at least 11 counties
in North Carolina, according to the Base Realignment Advisory Commission (BRAC). Accord-
ing to the city of Fayetteville, more than two thirds of Fort Bragg’s soldiers live off-post in the
surrounding civilian communities. A large number of these soldiers live in Fayetteville, the
largest municipality in the region, or in Cumberland County.

North Carolina does not have statewide airport land use compatibility requirements for local
governments, such as those that have been adopted in California or Minnesota. The North Car-
olina General Assembly passed a law in 2004 requiring that local governments notify a military
installation if any rezoning or subdivision is proposed within five miles of the military installa-
tion. Fort Bragg and Pope AFB contracted a Regional Land Use Advisory Commission (described
below) to review development proposals referred by the local jurisdictions for conformity with
the land use compatibility plans.

Discussion of Compatibility Issues and Responses

Approximately 50 percent of the land in the five-mile radius around Fort Bragg and Pope AFB
is developed at urban densities. However, there are only a limited number of airport incompat-
ible land uses.
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Safety

The Safety Zones for Fort Bragg and Pope AFB, as well as for Camp MacKall to the southwest,
are shown in Figure 2.7-4, which is from the 2008 Joint Land Use Study (JLUS). The majority of
the safety zones extend over the base and into undeveloped land off-base that the U.S. Army has
acquired. There are two exceptions to this rule, which include: (1) small portions of the northeast-
ern approach zone for Pope AFB within the town of Spring Lake and Cumberland County and
(2) the eastern portion of the approach zone for Simmons Airfield that extends somewhat into the
north part of the city of Fayetteville. In Fayetteville, land uses that are developed in the safety zone
include single-family neighborhoods, a golf course complex, and a Methodist College. These uses
are generally low density and are located in the outer safety zones, where they are not ideal, but
neither are they strictly incompatible. In 1992, the city of Fayetteville adopted zoning regulations
to address impacts and limit development in the Noise and Accident Potential Zones (NAPZs) to
prevent future incompatibility in these zones (red areas in Figure 2.7-4). The NAPZs are zones
defined by the DoD and are included in the regional land use plans for Fort Bragg and Pope AFB.

Noise

Noise contours at Fort Bragg and Pope AFB are derived from both aircraft and artillery sources
and are shown in Figure 2.7-5. Within the city of Fayetteville, aircraft noise impacts are very lim-
ited, in part because helicopters are the primary aircraft that use Simmons Airfield. Similarly, no
noise contours are derived from aircraft operations at the Camp MacKall portion of the base.
Noise impacts from Pope AFB operations extend off base property and into the town of Spring
Lake, as well as into Cumberland and Harnett Counties. The airport planners did not identify
any existing noise incompatible uses in these areas.
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Figure 2.7-4. Accident potential zones near Fort Bragg and Pope AFB, 2008.
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Airspace Protection

Airspace protection is a continuing concern around Fort Bragg and Pope AFB. The nature of
the mission involves substantial numbers of low-elevation flights in the area, particularly in
Hoke and Monroe Counties. The military training routes are depicted in Figure 2.7-6 on the
following page. Although no serious concerns exist today, stakeholders identified concerns
about the increasing number of cellular telecommunications towers in the area, both from the
perspective of tall structures, as well as possible electromagnetic interference with radio signals.
In addition, light pollution from current and future development has been identified as a poten-
tially mission-endangering problem that needs attention and regulation in order to be avoided
in the future.

Existing Studies, Planning, and Regulations

1991 Joint Land Use Study

In 1988, Fort Bragg began work on its first Joint Land Use Compatibility Study (JLUS). The
DoD directs military installations to engage in joint land use planning on areas around military
facilities as necessary to protect the military mission and operations. The DoD provides guid-
ance and model documents for such land use planning. A specific impetus for Fort Bragg and
Pope AFB to initiate the 1988 JLUS was that suburban residential development had encroached
on one of the military’s practice drop zones inside the Base. The potential for accidents near or
in the residential areas caused the Army to shut down this drop zone, which raised awareness on
the Base and eventually in the surrounding communities about the potential for urban encroach-
ment to negatively affect the ability of the Base to accomplish its mission.

In the early stages of preparing the JLUS, the base planner in charge of the project contacted
the planner for the region working out of the state regional planning office, the North Carolina
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Division of Community Assistance. The two began a cooperative and productive working rela-
tionship that has lasted for 20 years and counting. The study, completed in 1991, mapped Noise
and Accident Potential Zones (NAPZs) onto the surrounding jurisdictions and was widely dis-
tributed off the base. It also included information about low elevation flights in the area. The
study recommended land use guidelines and adoption of zoning regulations to protect against
incompatible uses in the NAPZs. Another very important outcome of the initial 1991 JLUS was
the formation of a Regional Land Use Advisory Commission (RLUAC) with representatives
from all of the local municipal and county jurisdictions in the six-county area. This group met
monthly for several years. Through the rather intensive joint planning process, members were
informed about land use compatibility issues and the risks of not protecting the base from
encroachment and local residents from impacts. It appears that the process resulted in a high
buy-in by the members, many of whom helped to champion the final document. The majority
of RLUAC member jurisdictions have adopted zoning regulations and planning policies that are
in harmony with the JLUS recommendations. After adoption of the 1991 JLUS, the RLUAC con-
tinued to meet less frequently to work on implementation issues, but eventually found that there
was no longer a need for the group and it was disbanded in 1998.

2003 Joint Land Use Study

In 2000, the U.S. Fish and Wildlife Service (USFWS) began to recognize that development may
be detrimental to important habitat in the region. A USFWS representative contacted the two
original JLUS planners, asking whether the RLUAC could be reconvened to discuss habitat issues
in the region. The USFWS and Fort Bragg provided grants for an update to the JLUS document
with new Geographical Information Systems (GIS) data and technology. The RLUAC was recon-
stituted, this time with the former regional planner serving as part-time executive director, paid
through the grant funds. The GIS mapping component added time series data of developed acres
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Source: Fort Bragg / Pope Air Force Base Joint Land Use Study Update, March 2008 

Military Training Routes and Special Use Airspace
Within 5 Miles of Military Installations

Figure 2.7-6. Military training routes and airspace usage near Fort
Bragg and Pope AFB.
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within the five-mile radius of the base to the 2003 update and painted a clear and easy-to-
comprehend picture of the urbanization increase in the area.

The 2003 update took an innovative new approach to integrate habitat maps with noise and
accident protection zones, as shown in Figure 2.7-7 and Figure 2.7-8, which are from the further
updated 2008 JLUS. The 2003 and 2008 JLUS maps specifically identify lands with low-to-high
conservation/habitat value, flood prone areas, low-to-high levels of protection from develop-
ment, and other attributes of nearly 500 in total. The mapping layers result in a clear method of
prioritization of land suitability for development and conservation within the five-mile buffer
area. This was the very first effort in the nation to combine conservation buffers with the tradi-
tional elements of the JLUS. It has been replicated through the Army Compatible Use Buffer
(ACUB) program, which the DoD has implemented through planning and a pool of acquisition
funds to help acquire high priority habitat and buffer lands. These funds have been an impor-
tant tool that Fort Bragg and Pope AFB has used to purchase critical buffer and wildlife habitat
lands as opportunities have arisen since 2003.

Both the 1998 and 2003 JLUS resulted in a series of recommendations to implement land use
planning compatible with the maintenance of the base mission. In addition to the adoption of
zoning regulations, one of the key accomplishments since the 1991 JLUS is that the North Carolina
General Assembly passed a law in 2004 that requires local jurisdictions to notify a military base
when any rezoning proposal is considered within five miles of the base. Fort Bragg and Pope AFB
initially conducted such reviews, but since the announcement of the BRAC, the Base has con-
tracted such reviews to the RULAC, which uses the GIS-based database to review proposals with
parcel-based information and the land classification priorities. In addition, since 2004 the state
has allocated millions of dollars to several state trust funds to acquire properties that serve dual
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Figure 2.7-7. Natural heritage areas within five miles of Fort Bragg and Pope AFB.
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conservation and base protection goals. These funds and federal sources, mostly military, have
been used to acquire more than 10,000 acres of conservation lands, including more than 5,600
acres of lands designated as critically important. On completion, the RLUAC executive director
undertook an extensive outreach program to all the local jurisdictions in the RLUAC area. All
but two of the 18 member jurisdictions formally adopted the 2003 study.

2008 Joint Land Use Study

In 2005, the BRAC recommended substantial realignment and expansion at Fort Bragg and Pope
AFB. BRAC provided funds to update the JLUS and recommendations for the entire 11-county
BRAC region because it recognized the expansion would affect an area even greater than the six-
county region that the RLUAC had been working in. The 2008 update also gave the RLUAC an
opportunity to catalogue some of the many successes in the short five years since the 2003 update.

The RLUAC worked with an additional partner, Sustainable Sandhills, to add more GIS layers
to its database, extend the study area, and refine recommendations for land use compatibility
with military, community, and conservation issues. Sustainable Sandhills provides ongoing
funding to maintain the GIS database.

The primary recommendations in the 2008 JLUS include:

• Request real estate disclosures through state legislation and/or local government action.
• Adoption of military impact zoning districts in remaining local zoning ordinances.
• Purchase “critical” and “important” lands as they become available from willing sellers.
• Lease development rights on other “critical” and “important” lands.
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Source: Fort Bragg / Pope Air Force Base Joint Land Use Study Update, March 2008 

Level of Conservation Needed Within 5 Miles of Military Installations
Joint Land Use Study, Fort Bragg, North Carolina, 2008

Need for Conservation

Figure 2.7-8. Conservation needs within 5 miles of Fort Bragg and Pope AFB.
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• Utilize the Sustainable Sandhills growth suitability model for local planning and development
decisions.

• Review proposed rezoning and new subdivisions within the five-mile area, to be completed
by RLUAC.

Local Plans and Zoning Regulations

According to the executive director of the RLUAC, most of the local government jurisdictions
in the 1991/2003 planning area have adopted zoning regulations that support the JLUS recom-
mendations. For example, Fayetteville adopted overlay zoning for the NAPZs in 1992. In that
year, a development was proposed on over 100 acres in an area that was outside but adjacent to
the City under the approach zone. The proposal was for residential development and was most
appropriate to annex, but was proposed in a configuration and density that conflicted with sug-
gested NAPZs. The City acted quickly to adopt amendments to the zoning code to include over-
lay regulations in accordance with the JLUS. It approved the annexation to bring the new
development area into the city, but required conformance with the overlay zone district. The
zoning provisions follow the JLUS precisely, which in turn follows the standard DoD guidance
on land use compatibility with one variation to use of the 63 DNL rather than the 65 DNL noise
contour. All the safety zones are as prescribed in the DoD guidance.

The city of Fayetteville also adopted the North Fayetteville Area Plan in the area most affected
by Base and aircraft operations. The plan, which was developed in cooperation with Cumber-
land County, describes thoroughly the noise, safety, and overflight land use implications of base
operations to include aircraft, artillery, and other. The plan refers to zoning regulations that pro-
tect against such impacts and includes a map of the NAPZs and approach zones.

Cumberland County has been working on base/land development compatibility issues since
before the 1991 JLUS process. In the 1970s, Fort Bragg completed an Airport Installation Com-
patible Use Zone Study (AICUZS) and made findings regarding accident and noise zones.
County staff indicates the subdivisions within the NAPZS in the 1970s and early 1980s were
reviewed against and modified to be consistent with the findings and recommendations of the
AICUZS. The Cumberland County 2010 Land Use Plan, adopted in 1996, includes, among eight
overarching goals to “Maintain land use compatibility around military bases and airports.”

Cumberland County has been reluctant to adopt the JLUS or strict zoning controls to imple-
ment the JLUS. In 2003, commissioners cited concerns that policies could infringe on private
property rights and impact real estate agents and developers. They objected to two of the 10 rec-
ommendations. They considered the recommendation that all development within the one-mile
buffer of the base should be restricted to one unit per 10 acres to be overly restrictive and
expressed concern that it was significantly more restrictive than previous planning efforts. In
addition, the county did not support the JLUS recommendation to restrict the expansion of pub-
lic utilities in the one-mile buffer in order to discourage intense development in the area. The
county did support the other eight recommendations, particularly those that were designed to
address specific impacts, such as accident risk, noise impacts, and height restrictions.

In 2004, Cumberland County drafted a military compatibility plan that lists a number of goals
consistent with the JLUS, such as protection of the mission and operational needs of the Base, as
well as a goal of “providing land owners with a wider range of options to use their land and
receive compensation.” The plan was adopted in 2006 as the Cumberland County Fort Bragg
Small Area Plan. As an outgrowth of these efforts, the County developed an innovative program
to lease development rights on lands identified in the plan as “critical” or “important” to pro-
tect the Red-cockaded Woodpecker. This program is called the County Conservation Incentive
Program and leases development rights for an amount that is equal to the assessed annual property
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taxes for the property in question. County staff noted that the voluntary program has not been
as effective as they hoped due to limited incentive for landowners to agree to lease rights on agri-
cultural lands with low annual property taxes. However, the RLUAC notes this program is an
unforeseen but welcome alternate approach to meet land use compatibility planning goals.

Light Pollution Study and Telecommunications Tower Study

The RLUAC was commissioned in 2007 to conduct two additional studies that are related to
military compatible land use planning. The Light Pollution Study was released in early 2008 and
the Telecommunications Tower Study will be forthcoming in late 2008 or early 2009. These
studies look at specific land use impacts of urbanization and future development on the mili-
tary mission and operations of the Base. The studies include specific recommendations and
analysis to be used for policy development and adoption, as well for as specific development
proposal review.

Community Involvement

Over the last 20 years, a range of community partners have come together for regional land
use planning under the backing of the RLUAC. Primary partners include the Army and Air Force
planners at Fort Bragg and Pope AFB, the North Carolina Division of Community Assistance,
the USFWS, Sustainable Sandhills, and many local county and municipal governments. In addi-
tion, private donors have provided certain key land areas, including at least one large and impor-
tant parcel containing portions of a NAPZ. In addition, both active and retired military in the
communities have at times championed the work of the RLUAC and need to protect the Base
and its mission.

The RLUAC continues to lead a number of very important initiatives and activities. These
include the recently completed 2008 update to the JLUS and Light Pollution Study, and the forth-
coming Telecommunication Tower study. RLUAC staff and members play a key role in cam-
paigning regional, multi-purpose land use compatibility planning to protect communities, the
Base, and wildlife. The base planning personnel and RULAC recently conducted yet another
round of community information sessions to present the 2008 update of the JLUS to all mem-
ber governments in an effort to maintain and expand the regional consensus of support for the
document and its goals. Review of development proposals, using the database designed and man-
aged jointly with Sustainable Sandhills, has been and will continue to be an important activity as
well. The RULAC indicates that in the two-plus years since it began to review development pro-
posals, only two have proven inconsistent with the JLUS priority land designation, both involved
suspected Red-cockaded Woodpecker habitat. In the first instance, the developer amiably under-
took additional studies to establish that the birds were not present. RULAC was beginning to
respond to the second case as this research was conducted.

Interviewees for this case study indicated that the groups most adverse to the recommenda-
tions of the RLUAC have been the local homebuilders and real estate professionals. These groups
have opposed land use restrictions designed to limit density or development potential on private
property in the region and have opposed state legislation that would specifically enable local gov-
ernment to require real estate disclosure notification of land use impacts of the base, such as
noise, overflights, and accident potential. Their efforts are cited as the reason the legislature has
not, to date, passed enabling legislation for real estate disclosure such as that recommended by
the JLUS. The rights of private property owners and the lack of participation of the real estate
community in developing the JLUS were cited by Cumberland County commissioners when
they declined to adopt the 2003 JLUS update.

2.108 Enhancing Airport Land Use Compatibility

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


Economic Impact

Fort Bragg and Pope AFB is a significant economic presence in North Carolina, with an annual
estimated economic impact of $7 billion on the surrounding ten counties, according to the city
of Fayetteville website. Fort Bragg and Pope Air Force Base generate retail sales of approximately
$2 billion for Cumberland County. Military personnel expenditures have proved to be a vital
source of economic growth and development for both the city of Fayetteville and Cumberland
County.

It is difficult to estimate the economic impact to protect Fort Bragg and Pope AFB from serious
encroachment of land uses that could endanger its military mission. If incompatible land use
encroachment were to shut the Base down, it would be disastrous for the local economies. Base
realignment has and is expected to shut down many military facilities in many communities across
the country, with difficult and sometimes devastating effects on local economies. That has not
been the case in Fayetteville, Spring Lake, Cumberland County, and surrounding jurisdictions,
which are expected to thrive under the expansion of Fort Bragg and Pope AFB. The fact that Fort
Bragg and Pope AFB is one of the largest military facilities in the world, with an essential and irre-
placeable role in the national military mission, is both a driver and a result of land use compati-
bility. The high importance of the facility led to early recognition of the need to protect its mission
through land use planning and controls. It received ample federal funding to assist with land use
planning and implementation measures. The well-protected facility has been targeted for expansion
because it has the ability to expand its operations without critical land use conflicts.

Conclusion/Analysis

Regional planning has been an effective tool for the Fort Bragg and Pope AFB region to raise
awareness and avoid land use incompatibility issues. Over a 20-year period, regional land use
planning, coupled with recognition by local officials of the enormous economic importance of
the Base, led to a range of actions and implementation at the local level that avoid and prohibit
incompatible land uses. In addition, the effort has allowed the Base to secure and allocate funds
that meet both military and off-base interests and needs.

Five key elements appear to have been critical to the success of the program and include:

1. The base is a central underpinning of the regional and state economy, a fact that is indis-
putable and widely recognized.

2. The local culture highly values the military presence. Many leaders in the area have been or
are part of the military and take the need to protect the interests and mission of the Base very
seriously. This increases overall community willingness to tolerate impacts and accept land
use restrictions that protect the Base.

3. Base planners got an early wake-up call about the need to coordinate with the local jurisdic-
tions when the base lost the ability to use one of the military drop zones due to residential
encroachment in the late 1980s. They were motivated and able to get started on efforts to avoid
additional land use conflicts before other major encroachments of the Base mission occurred.

4. Initial and subsequent efforts were undertaken in a cooperative manner between the Base and
regional land use planning agency, which led to a high level of understanding of issues and
land use compatibility plans.

5. Two individuals, one at the Base and one in the regional planning agency, took responsibil-
ity and ownership over the process and document and carried it forward for nearly 20 years,
and counting. Both remain actively involved in the regional planning efforts to this day. Their
personal commitment to the process, cooperative stance, and ability to find win-win out-
comes have convinced many to participate in a cooperative outcome.
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The regional cooperation on compatible land use planning is voluntary in the Fort Bragg and
Pope AFB area and has been largely successful to date. However, without state or federal man-
date, there have been some discrepancies among jurisdictions and their willingness to partici-
pate. For example, Cumberland County has wholeheartedly embraced limits on development
specifically related to noise impacts, accident potential, and airspace protection in the NAPZs
since the first AICUZ in the 1970s. However, as the goals of the land use plans have expanded
and sought to curtail development within a mile of the base, the county has questioned policies
recommended in this area. Cumberland County land in the one-mile buffer area has greater
development potential and pressure than in most of the other jurisdictions. The County has dis-
agreed with the across-the-board recommendation to limit development in the entire one-mile
buffer area to the very low densities of one unit per ten acres as recommended in the JLUS.

Although the voluntary nature of the regional land use planning process around Fort Bragg and
Pope AFB means that responses are not uniform, the executive director of RULAC said they did
not feel a mandatory process would be better. He indicated that for one, a non-coercive approach
has ultimately been important to build community consensus and mutual trust over time. He
noted, however, that it has taken 20 years to build the trust to a level of consensus that the region
enjoys today and there are still some gaps in the level of protection they would like to see. Varia-
tions in approach, such as the County’s development rights leasing program, have been a positive
outcome of the lack of mandate for uniform implementation of land use compatibility policies.
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Introduction/Airport Overview

Constructed in 1941 as an auxiliary landing field to train naval aviators during World War II,
this airport was named West Prospect Field. The federal government deeded the property to the
city of Fort Lauderdale in 1947 to be used as a public airport and the airport was unofficially
named Fort Lauderdale Municipal Airport, but pilots called it Prospect Field. In 1959, the city
of Fort Lauderdale’s City Commission Resolution # 7336 changed the airport’s name to Fort
Lauderdale Executive Airport (FXE).

The city established the Airport Industrial Board and sold airport land to companies like Allied
Signal, Bendixx and Harris Computer Corporation in order to bring economic development into
the area and create job opportunities. Funds from these land sales were used for airfield improve-
ments, such as taxiway construction, lighting systems, and guidance signs. The first building on
the airport, a flight school maintenance hangar constructed in 1959, is still in use today. FXE is
surrounded by industrial, commercial, and residential uses, as shown in Figure 2.8-1. Currently,
over 125 businesses are located in the Industrial Airpark, including Marriott Hotels, Citicorp
Latino, Walgreens, and Lucent Technologies.

FXE operations include a relatively large fraction of business jet traffic due to an emphasis on
commercial interests. FXE had approximately 200,000 operations in 2007 and the distribution
of the operations is shown in Table 2.8-1.

The percentage of jet aircraft is relatively small compared to piston aircraft. However, the
jet aircraft are traditionally the cause of most noise complaints and dominate the DNL contours.
As an indicator of this importance, the reduction in the number of Stage 1 and 2 jets between
2002 and 2005 was largely responsible for the decreased noise exposure shown in Figure 2.8-2.

Discussion of Compatibility Issues and Responses

FXE has pursued maximizing land use compatibility through use of the FAR Part 150 process.
But this process, to the extent it has been successful, is largely a result of changes the airport and
its users have made, rather than a result of changed land use patterns, primarily due to the exten-
sive development that already exists around the airport. The city of Fort Lauderdale, on behalf
of FXE, completed Part 150 studies or updates in 1988, 1994, and 2002. The primary elements
of the resultant Noise Compatibility Plan (NCP) are shown on in Table 2.8-2, which lists the opera-
tional elements of the NCP, and Table 2.8-3, which shows land use and continuing program ele-
ments. Two of the operational elements and all the continuing program elements are described
further, following the Tables because they serve as indicators of the city’s commitment to reduce
noise and land use incompatibilities.
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Preferential Runway Use

Runway 26 was to be maximized for departures and Runway 08 for arrivals at night in order
to minimize use of Runway 13/31 by jet aircraft on a 24-hour basis and nighttime use of Run-
way 13/31 by all aircraft. The tower was not staffed at night at the time of the 1988 Part 150 study,
which made nighttime preferential use infeasible. In order to implement the nighttime prefer-
ences, the city decided to cover the expenses of nighttime staffing from airport funds at approx-
imately $230,000 in 2002. Residential population in 2002 within the 65 to 70 DNL contours has
decreased almost 50% and no population resides at levels exceeding the 70 DNL.

Preferential Flight Track Use

There are several preferred departure turns, though the most impor-
tant to minimize noise incompatibilities and complaints is a left turn
for jet aircraft departing Runway 08, following the I-95 corridor east of
the airport, as shown in Figure 2.8-3.

This preferential departure track has significantly reduced incom-
patibilities and complaints. The track has been refined as an on-going
process for almost 20 years. A brief history of it’s development includes:

• FXE’s first Part 150 Noise Compatibility Program (NCP) submission
(1986) initially recommended the I-95 turn, noting that: “The major-
ity of significant noise complaints received by FXE are from persons liv-
ing in residential developments east of I-95.” Analysis of the proposed
turn in the study indicated that it would reduce population within the
65 decibel (dB) DNL contour by nearly 50%, from 1,715 to 932.
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Figure 2.8-1. General location of FXE.

Aircraft Category 2002 2005 

Jets 8 percent 11 percent 

Stage 1 and 2 Jets 3 percent 1 percent 

Stage 3 Jets 6 percent 10 percent 

Turboprops 5 percent 4 percent 

Piston Aircraft 82 percent 77 percent 

Helicopters 5 percent 7 percent 

Total 100 percent 100 percent 

Source: Analysis of ANOMS8 data by HMMH and 2002 part 150 Study

Table 2.8-1. Distribution of FXE operations.
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• FXE’s second NCP submission (1995) noted that the I-95 turn, which was implemented in
1994, “is the single most effective measure available to FXE. Elimination of this ongoing mea-
sure would increase the population within the 65 dB DNL contour by approximately 1,026 peo-
ple, clearly supporting the procedure.”

• FXE’s third NCP submission (2002) noted that “the I-95 turn is one of the cornerstones of the
FXE NCP. Increasing the utilization and effectiveness of this procedure was a major topic of
discussion at most MPCC (Master Plan and Part 150 Coordinating Committee), community,
and user meetings.”

• Analysis of recent noise complaints indicates that jet departures following the I-95 turn rarely
lead to complaints; FXE received only 57 complaints related to turned departures during 
FY 2006-2007. Over the same one-year period, straight-out jet departures led to 1,679 com-
plaints, despite the fact that only 36% of Runway 08 jet departures flew straight out. On a per-
operation basis, the difference in complaint rates is striking; straight-out departures led to an
average of one complaint per every two operations, while on average only one complaint was
received per every 106 turned departures.

Existing Studies, Planning, and Regulations

Continuing Programs

Continuing programs assist FXE to communicate airport information to users and to the sur-
rounding communities and provide useful information to improve the FXE noise compatibility
elements. FXE produces and distributes materials to educate both the users and public about the
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elements and status of various NCP actions. Materials used to publicize and promote the NCP
include:

• Jet pilot handout;
• Helicopter pilot handout;
• Propeller pilot handout;
• AFD (Airport Facilities Directory) remarks related to noise abatement;
• Educational materials used in pilot workshops;
• Noise abatement hotline information fact sheet;
• Noise abatement program summary sheet; and
• Frequently asked questions (FAQ) sheet.

The monthly Aviation Advisory Board (AAB) report is the primary mechanism to describe
the compliance of the Noise Compatibility Program. The report includes a text summary and
numerical data in tables and graphics that report on:
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# Measure FAA Action Further City Action 

Operational  

1.
Formal restriction of jet use of Runway 
13/31.

Disapproved as to formalizing 
procedure; continuation of the 
current procedure on a voluntary 
basis is approved. 

Runway 13/31 continues to be 
closed at night, unless Runway 
8/26 is unavailable. 

2.
Extend upwind leg for Runway 31 
departures to the Turnpike. 

Disapproved.
None required.  Not an ongoing 
noise issue.   

3.
Voluntary use of turbojet noise abatement 
departure profiles. 

Approved as a continuing voluntary 
measure. 

Continued voluntary 
implementation.

4.
Formal implementation of Runway 26 
departure heading. 

Disapproved formal procedure; 
approved continuation of current 
voluntary procedure for VFR traffic, 
as traffic, weather, and airspace 
safety and efficiency permit. 

Continued voluntary 
implementation.

5.
Formal implementation of “Quiet One” 
departure 8 pm to 7 am. 

6.
Formal “Quiet One” implementation 10 
pm to 7 am if measure 5 disapproved. 

Disapproved both formal 
implementation and continued 
implementation of the current 
procedure on a voluntary basis. 

The objective of this measure is 
addressed by Measure 10, which 
City continues to pursue. 

7.
Support airport perimeter development as 
a noise barrier. 

Approved as a continuing measure. 
Implementation as opportunities 
arise  

8.
Formal maintenance runup restriction, 7 
pm - 7 am, at runup pad. 

Approved as a continuing measure. 
Continued formal 
implementation.

9.
Night preference for Runway 26 
departures and Runway 08 arrivals, for all 
aircraft. 

Disapproved formal procedure; 
approved continued voluntary 
implementation, as wind weather, 
airspace safety, and efficiency 
permit. 

Continued voluntary 
implementation.

10.

Amend existing Runway 8 I-95 turn as a 
mandatory, formal instrument procedure 
under FAA radar control, applicable to all 
aircraft, wind, weather, and traffic 
permitting. 

Disapproved mandatory, formal 
procedure; approved continuation of 
existing voluntary measure when 
traffic, weather, and airspace safety 
and efficiency permit, 11 pm to 7 
am. 

As of 8/1/04, extended to all
turbojet departures 11 pm to 7 
am, weather and traffic 
permitting.  City is pursuing 
additional extension of hours. 

11.
Restrict night, weekend, and holiday 
touch-and-go operations and practice 
approaches on a voluntary basis. 

Approved as a voluntary measure. 
Continued voluntary 
implementation.

12.
Raise approach slope on all runway ends 
to 3.5°. 

Disapproved for purposes of FAR 
Part 150. 

Request that VFR pilots stay as 
high as feasible. 

13.
Future use restriction if operational 
measures do not meet objectives. 

Approved for further study. Continuous review. 

Table 2.8-2. Operational noise mitigation elements, FXE Part 150 NCP.
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• Noise Abatement Program Statistics;
• Noise Abatement Cooperative Effort;
• Runway 8 Jet Departures and Noise Event Report; and
• Aircraft Noise Community Response Report.

FXE also responds to requests for information from individual residents, community or
neighborhood associations, and aviation interests on an ad hoc basis.

Communication with aircraft operators who function in a non-complaint or undesirable
manner is a major area of noise office activity. Noncompliant aircraft operators may receive a
letter if he/she fails to comply with noise abatement measures or exceeds the high range thresh-
old at microphone #2.

Complaint response is a major area of noise office activity. The monthly AAB report includes
tabular and graphic summaries of complaint activity, including:

• Noise Abatement Program Statistics (counts of reports and concerned citizens submitting
reports);

• Noise Abatement Cooperative Effort table (households reporting and reports correlated with
aircraft noise events, by noise level); and

• Aircraft Noise Community Response Report (bar charts on numbers of household reporting).

FXE has made an effort to gain information from its aviation users. In December of 2007, FXE
staff held a meeting with pilot, Fixed Base Operator (FBO), Air Traffic Control Tower (ATCT),
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# Measure FAA Action Further City Action 

Land Use 

1.
Rezoning non-compatible property as 
opportunity arises. 

Approved as continuing measure. 

2.
Local jurisdictions to incorporate noise 
requirements into development control. 

Approved as continuing measure. 

FXE staff monitor local land use 
activities to seek opportunities to 
implement.  City has requested 
cooperation of local 
jurisdictions. 

3.
Voluntary fair disclosure by real estate 
agents. 

Approved as continuing measure. 
FXE staff pursues educational 
outreach to realtors. 

4.
Monitor noise to determine exact extent of 
contour into residential area. 

No action required. 
City monitors with noise monitor 
#6.

Continuing Programs 

1. Noise abatement advisory committee. Approved as a continuing measure. 
Implement through Airport 
Advisory Board (AAB). 

2. Noise Abatement Officer. Approved. Implemented. 

3.
Permanent noise and operations 
monitoring system enhancements. 

Disapproved pending submission of 
additional information. 

Implemented in part with FDOT 
assistance. 

4. Public information program. Approved as continuing measure. Continuously implemented. 

5. Airfield noise abatement advisory signs. Disapproved. No action. 

6. Pilot manual noise abatement insert. Approved as continuing measure. Regularly implemented. 

7.
Noise Exposure Map (NEM)/NCP review 
and revision. 

Approved. Regularly implemented. 

8.
Automatic Terminal Information Service 
(ATIS) noise abatement advisory. 

Disapproved. No action. 

9.
Achievements in Community Excellence 
(ACE) awards. 

Approved as continuing measure. Regularly implemented. 

10. Pilot Noise Abatement Workshops. Approved as continuing measure. Regularly implemented. 

Table 2.8-3. Land Use Control and Continuing Program Elements,
FXE Part 150 NCP.
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and other aviation industry representatives to obtain feedback on existing and potential program
publicity measures. The primary purpose was to obtain input on how the city can most effec-
tively promote the program to based and itinerant pilots. Sixteen industry representatives
attended and some of the results include:

• Diverse, on-site notices are required to inform pilots who are unfamiliar with FXE abatement
measures and keep all pilots focused on compliance, such as:
– Place a sign and holder for noise abatement handouts at the Customs building.
– Place signs and holders for noise abatement handouts on tugs.
– Place signs at gates into the Airport Operations Area (AOA), airport entrances and exits,

FBO entrances, and in other conspicuous locations with a notice stating something like
“Thanks for Flying Quietly–Know the FXE Procedures” or “Call FXE Noise Abatement for
information”.

– Prepare and distribute an appealing and informative poster to display in flight planning rooms.
– Provide noise abatement information when distributing gate cards.
– Run advertisements in pilot-orient publications.

• FXE should work with flight planning websites to add current noise abatement information
because few jet pilots use hard-copy Jeppesen manuals or refer to the AFD for noise abatement
information.
– Maintaining an up-to-date Form 5010, as these websites typically obtain noise abatement

summaries from that source.
– FXE should request these websites to provide links to pilot handouts on the city’s website.
– Request that Jeppesen include noise abatement with their electronic guides.
– Augment existing training to:

� Include noise abatement in AOA training.
� Prepare DVDs that focus on noise abatement procedures for distribution to charter and

corporate operators for use in their training programs.

2.116 Enhancing Airport Land Use Compatibility

Figure 2.8-3. FXE Runway 08 preferential departure track.
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• Require FBOs to provide noise office with contacts for all new based aircraft, for direct 
follow-up.

• Develop a Standard Instrument Departure (SID) for the Runway 08 departure.

Noise Contour Update

FXE committed to monitor the jet fleet mix and the implementation and effectiveness of noise
abatement measures to determine whether the projected retirement of non-Stage 3 jets, com-
bined with operational measures, would accomplish two objectives to eliminate:

• Residential and other potentially noncompatible land uses within the 65 DNL contour.
• All Runway 08 straight-out (090� heading) jet departures, with the exception of those required

by emergency or safety conditions.

In 2006, the city had a comprehensive analysis performed that generated updated noise con-
tours for 2005 operations. That analysis conclusively demonstrated that cumulative noise expo-
sure over calendar year 2005 was less in all areas around the Airport than previously forecasted
for 2007. It also showed that the city had accomplished its noise objective two years ahead of
schedule.

Federal Congressional Request

Once a year, each city department presents a limited number of requests for assistance to
the city’s representatives in Congress. The requests relate to high-priority items under the
jurisdiction of federal agencies. This city-wide initiative represents a truly exceptional element
of the FXE Continuing Program efforts. It presents a model for other airport operators to con-
sider. In 2006, the city requested Congressional support for an extension of the hours of the
I-95 turn. That request led to a cooperative response from FAA representatives, and included
potential willingness to start the turn at 10 p.m., subject to city preparation of an Environmen-
tal Assessment (EA).

Noise Abatement Website

The city uses a website to publicize noise compatibility efforts at FXE. The NCP did not con-
template the use of a website. The current website includes a broad range of informative text and
graphical descriptions of elements of the FXE noise program, including:

• Noise Alert for Pilots page (copies of the jet- and helicopter-focused informational sheets);
• 2002 and 2007 Noise Exposure Maps;
• Listing of all NCP elements;
• Monitoring system description;
• 24-hour Noise Abatement Hotline – (954) 828-6666;
• Pilot Education Program and Noise Abatement Workshops; and
• Achievements in Community Excellence (ACE) awards.

FXE Relationship to Florida County Regulations

The primary state level regulation that applies to land use around airports is Chapter 333 of the
Florida Statues, “Airport Zoning.” This regulation establishes the public interest to limit land uses
near airports to protect the capability and capacity of the state’s public aviation transportation sys-
tem and the investment in it, while preserving public health, safety, and welfare. Chapter 333
requires political subdivisions to adopt, administer, and enforce airport zoning regulations gov-
erning the height of structures and land uses in the airport environs. The city of Fort Lauderdale
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Comprehensive Plan and the FXE Part 150 NCP basically conform to this regulation. Section 333.03,
“Power to adopt airport zoning regulations” states in part:

(2)(c) Where an airport authority or other governing body operating a publicly owned, public-use air-
port has conducted a noise study in accordance with the provisions of 14 C.F.R. part 150, neither residen-
tial construction nor any educational facility as defined in chapter 1013, with the exception of aviation
school facilities, shall be permitted within the area contiguous to the airport defined by an outer noise con-
tour that is considered incompatible with that type of construction by 14 C.F.R. part 150, Appendix A or
an equivalent noise level as established by other types of noise studies.

(2)(d) Where an airport authority or other governing body operating a publicly owned, public-use air-
port has not conducted a noise study, neither residential construction nor any educational facility as defined
in chapter 1013, with the exception of aviation school facilities, shall be permitted within an area contigu-
ous to the airport measuring one-half the length of the longest runway on either side of and at the end of
each runway centerline.

(3) In the manner provided in subsection (1), airport zoning regulations shall be adopted which restrict
new incompatible uses, activities, or construction within runway clear zones, including uses, activities, or
construction in runway clear zones which are incompatible with normal airport operations or endanger
public health, safety, and welfare by resulting in congregations of people, emissions of light or smoke, or
attraction of birds. Such regulations shall prohibit the construction of an educational facility of a public or
private school at either end of a runway of a publicly owned, public-use airport within an area which
extends 5 miles in a direct line along the centerline of the runway, and which has a width measuring one-
half the length of the runway. Exceptions approving construction of an educational facility within the delin-
eated area shall only be granted when the political subdivision administering the zoning regulations makes
specific findings detailing how the public policy reasons for allowing the construction outweigh health and
safety concerns prohibiting such a location.

The city’s Comprehensive Plan states:
POLICY 3.8: All classroom areas located within the City of Fort Lauderdale shall comply with the noise

level requirements of F.A.R. Part 150 (Appendix), as amended from time to time, and all schools located
within the City of Fort Lauderdale shall comply with the requirements of Section 333.03 (2)(c), (2)(d), and
(3), Florida Statutes.

Thus with this plan policy combined with the FXE FAR Part 150 NEM and NCP, the city con-
forms with the requirements of Florida State Regulation 333.

FXE Relationship to Broward County Regulations

Broward County has policies that address airport noise, aircraft noise, and safety related height
restrictions. For the city of Fort Lauderdale, the Part 150 process has addressed the noise issues
in ways that are consistent with Broward County policies.

From the 1989 BROWARD COUNTY LAND USE PLAN, Original adoption – March 1, 1989,
Text amendments adopted as of June 24, 2008:

OBJECTIVE 15.02.00 AIRPORT EXPANSION
Ensure adequate land is available for those airports necessary to serve Broward County’s existing and

future population and economy.
POLICY 15.02.01 The general location of proposed airport facilities shall be identified on the Future

Broward County Land Use Plan Map (Series).
POLICY 15.02.02 Existing airports and lands committed for airport use shall be designated under the

Transportation land use category as defined within the Permitted Uses subsection of the Implementation
Requirements Section of the Broward County Land Use Plan, and should not be converted to other uses
unless adequate replacement sites and facilities have been provided.

OBJECTIVE 15.03.00 AIRPORT/HELIPORT LAND USE COMPATIBILITY
Identify and reduce incompatible land uses adjacent to existing and proposed airport/heliport facilities.
POLICY 15.03.01 Areas surrounding existing and proposed airports/heliports shall be planned to

promote compatible land uses consistent with the affected elements of comprehensive plans of local
governments.

POLICY 15.03.02 Within areas surrounding existing or committed airports/heliports, Broward County’s
local governments shall not issue development orders for land uses or structures that are incompatible with
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airport/heliport uses, pursuant to the Development Review Requirements subsection of the Plan Imple-
mentation Requirements section of the Broward County Land Use Plan.

POLICY 15.03.03 The recommendations of adopted Part 150 Study Technical Reports shall be taken
under consideration during land use decisions affecting airports/heliports and their adjacent areas.

POLICY 15.03.04 The Broward County Planning Council, in coordination with all affected local gov-
ernments and the Broward County Aviation Department, shall identify land use compatibility issues with
respect to the development of new and expansion of existing airport and heliport facilities within
Broward County and, if warranted, propose additional land use plan policies to prevent and eliminate
incompatibilities.

POLICY 15.03.05 Broward County’s local governments shall protect from obstruction Federal Aviation
Administration approved and locally adopted aircraft air corridors.

Discussions

The following paragraphs represent a synthesis of the preceding material with issues raised
through discussions with FXE staff members.

The FXE experience with land use compatibility might be considered as a quintessential gen-
eral aviation (GA) airport experience and an example to other GA airports presently untroubled
by compatibility issues.1 In the 1960s, FXE had virtually no jet operations and both the Airport
and surrounding communities had little concern about adjacent land uses. However, as jet traf-
fic increased, residents who thought they were living near a relatively quiet airport became con-
cerned about the changes and began to complain and put pressure on the city to control operations.
By this time, habits of land use, planning, and development approvals were set and surrounding
jurisdictions (of which there are close to a dozen) had no interest in altering development patterns,
which concerned the Airport.

As both jet operations and citizen resistance to these operations increased, FXE was proactive
to minimize adverse effects on both the communities and on airport operations. The actions
taken and the lessons learned may be summarized in five areas, which are discussed below.

Relationships of Trust

Relationships apply to all stakeholders and include community residents, planning staff and
officials of surrounding jurisdictions, aircraft operators, and people directly affected by airport
operations. There are several fundamental principles that the airport should follow, which
include:

• Who was “there first” is irrelevant.
• The Airport and the community must work together to find solutions.
• All ideas are welcome and will be thoroughly investigated.
• Solutions must work for the community, Airport, operators, and pilots.
• Build these relationships before there are compatibility issues.

Once these relationships are established, they need to be maintained. Individuals can forget
what was previously discussed or agreed, new residents move in, new pilots use the airport, new
staff join the planning departments, and all of these individuals need to be brought into the rela-
tionship and educated about the past, current, and future efforts.
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1 At this point in the discussion, we shall define “compatibility” from an airport operator’s perspective. Namely, “compatibil-
ity” means the airport is surrounded by land uses and communities that accept the airport, that the airport receives few or
no complaints about its operations, and that there are no development pressures for either residential uses that can bring noise
complaints or for buildings or structures that will impinge upon airspace necessary for safe operations. It is a definition that
coincides with an airport operator’s perspective of how land use affects airport operation, rather than the traditional defini-
tion based on 65 dB DNL (or any other particular metric).
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Federal and State Policy Limitations

Federal policy addresses GA airport noise issues only after incompatibilities have become
serious, as does Florida policy because the two are linked. For GA airports with few or no jet
operations, the compatibility noise exposure guideline of 65 DNL is typically on airport prop-
erty, or close to it. Table 2.8-4 shows why this is the case and gives the number of operations
required to produce an exposure level of 65 DNL. It also shows approximately what portion of
the day that outdoor speech will be interrupted, which occurs when the aircraft level exceeds
60 dB. Propeller aircraft can be significantly quieter than many jets and the number required
to produce 65 dB DNL much larger. It is understandable that communities react negatively to
propeller operations, even if the noise exposure is below 65 DNL. However, if there are no
incompatible land uses at 65 DNL or higher, current federal policy will not support noise mit-
igation efforts.

The FAR Part 150 process requires (FAR Part 150, Sec. B150.7(b)):

At a minimum, the operator shall analyze and report on the following alternatives, subject to the con-
straints that the strategies are appropriate to the specific airport (for example, an evaluation of night cur-
fews is not appropriate if there are no night flights and none are forecast):

(1) Acquisition of land and interests therein, including, but not limited to air rights, easements, and
development rights, to ensure the use of property for purposes which are compatible with airport
operations.

(2) The construction of barriers and acoustical shielding, including the soundproofing of public
buildings.

(3) The implementation of a preferential runway system.
(4) The use of flight procedures (including the modifications of flight tracks) to control the operation

of aircraft to reduce exposure of individuals (or specific noise sensitive areas) to noise in the area
around the airport.

(5) The implementation of any restriction on the use of airport by any type or class of aircraft based on
the noise characteristics of those aircraft. Such restrictions may include, but are not limited to—
(i) Denial of use of the airport to aircraft types or classes which do not meet federal noise

standards;
(ii) Capacity limitations based on the relative noisiness of different types of aircraft;
(iii) Requirement that aircraft using the airport must use noise abatement takeoff or approach pro-

cedures previously approved as safe by the FAA;
(iv) Landing fees based on FAA certificated or estimated noise emission levels or on time of arrival;

and
(v) Partial or complete curfews.

(6) Other actions or combinations of actions which would have a beneficial noise control or abatement
impact on the public.

(7) Other actions recommended for analysis by the FAA for the specific airport.

These alternatives can suggest to the public that substantial actions might be possible to limit
noise. In reality, the implementation of federal policy with respect to Part 150 usually leads to
approval of only voluntary actions, other than sound insulation or noise barrier construction.
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Aircraft Type 
Maximum 
Departure

Level 

Distance from 
Brake Release 

Required No. of 
Operations in 

24 Hrs for 
65 dB DNL 

~Time Above 
60 dB(A), 

Each 

~ Total Time 
Above 60 

dB(A) 

MD80 85 dB(A) 2-3 Miles 100 35 Seconds 1 Hour 

737-700 80 dB(A) 2-3 Miles 300 25 Seconds 2 Hours 

Twin Prop 75 dB(A) 1-2 Miles 1000 20 Seconds 6 Hours 

Table 2.8-4. Number of operations in 24 hours (daytime) to produce
65 dB DNL.
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Any mandatory limitations on operations or associated costs or fines will not be approved. Fur-
ther, actions that affect only properties located at levels of exposure less than 65 DNL are also
unlikely to be approved.

Airports could benefit from clear federal and state policy support to ensure all local, jurisdic-
tion, or county comprehensive planning includes recognition of airport needs to limit noise sen-
sitive land uses and to place height restrictions on buildings and structures located near airports.
Such support would also necessitate revision of the compatibility guidelines to address GA air-
ports, as discussed above.

Disclosures

Potential home buyers should be made aware of noise and safety considerations in the vicin-
ity of an airport through a disclosure. FXE experience has shown that 1) developers may readily
accept such a requirement at the time of application for building permits, but may not follow-
through at the time of home sales; 2) it is difficult to place the disclosure so that the potential
buyer is informed fully and in a timely manner; and 3) realtors have access to politically power-
ful means to oppose disclosures.

Value of Objective Data

Citizen reactions to aircraft noise are a personal experience and perception. Flight tracking
and noise monitoring data are effective to frame discussions on quantitative data. A single
unusually loud aircraft operation may focus residents on all aircraft operations and raise percep-
tions that operations have become louder, or off-course, or later at night, or earlier in the morn-
ing. Perceptions are real and flight track and noise level data can put concerns in a quantitative
perspective and focus discussions on whether or not operations have changed, how they have
changed, and what can be done to limit or counteract the changes.

Jurisdiction, Airport, and FAA Goal Alignment

Jurisdictions, airports, and the FAA may be significantly at odds about land use development
plans or airport development plans. A land use planning conflict that occurred near FXE involves
the Transit Oriented Development (TOD), which is a higher density development and is recog-
nized as valuable to limit or reduce suburban sprawl by creating higher density development near
public transportation, thus facilitating use of public transit. But an unfortunate placement of a
proposed development not only put high density residential use directly under a primary flight
path but, with proposed high-rise construction, affected airspace clearances needed by the Air-
port. One of the affected jurisdictions approved the development despite Airport efforts to con-
vince the decision makers of the potential impacts.

The FAA’s goal to expeditiously reduce, delay, and/or increase capacity may or may not be
aligned with airport goals. Airports serve not only the air transportation industry and its passen-
gers, but act as a neighbor to surrounding communities. One proposed solution to a delay situ-
ation at FXE was to increase the use of the cross-wind runway. But FXE’s NCP promised
minimum use of this runway and to start using it would have been contrary to the goal that FXE
and the communities had accepted.

Conclusion/Analysis

• Building relationships of trust should be an early and primary airport goal.
• Current federal and state definitions of compatibility may be ineffective to protect lower vol-

ume airports that anticipate future growth.
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• FAR Part 150 has been very useful to provide a process and funding to address many airport
noise issues, but can raise false expectations due to how it is presently formulated.

• Designing effective, acceptable disclosures to developers and potential home buyers is diffi-
cult and has many constraining factors.

• Objective flight tracking and noise monitoring data can be helpful to communicate with the
public

• Jurisdictions, airports, and the FAA often have conflicting development goals and resolution
of these conflicts will require, at a minimum, the establishment of trust, an open dialog among
all parties, and willingness by all to compromise.
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Introduction/Airport Overview

Independence State Airport (7S5) is owned and oper-
ated by the state of Oregon Department of Aviation
(ODA) and is located one mile northwest of the city of
Independence, within Polk County (Figure 2.9-1). The
airport has a diverse user base that includes recre-
ational, agricultural, local business, and tourism. 
The airport is also frequently utilized by residents of
the local airpark, which is located on the east side 
of the airport. A unique feature of the airpark is the
existence of separate taxiway lanes behind homes
while the roadways are in front of the homes to pro-
vide a defined separation of vehicles and aircraft traf-
fic. The airpark was established in 1964 and has attained
national recognition. Currently, the airpark includes
90 homes with hangars.

The airport’s usage is shown in Table 2.9-1 and
Table 2.9-2, while Table 2.9-3 illustrates the physical
features and facilities of the airport.

2.123
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Independence State Airport,
Independence, Oregon

Source: http://maps.live.com

Figure 2.9-1. Aerial view of Independence State Airport.

Aircraft Total 

Single-Engine Airplanes 134 

Multi-Engine Airplanes 3

Jet Airplanes 0

Helicopters 0

Military 0 

Ultra-Light 5 

Total Based Aircraft 142 

Source: AirportIQ 5010

Table 2.9-1. Based aircraft 
at 7S5.

Operation Total 

Commercial 0 

Air Taxi 1,121 

General Aviation Local 7,995 

General Aviation Itinerant 22,542 

Military 0 

Ultra-Light 5 

Total Aircraft Operations 31,663 

Operations for a 12-month period ending October 18, 1999.
Source: AirportIQ 5010

Table 2.9-2. Aircraft operations 
at 7S5.
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History of the Airport

In the early 1960s, the city of Independence, with assis-
tance from Polk County, purchased land from a local
farmer to begin the development of the airport. In 1962, a
conceptual layout of the proposed airport was submitted
as the preliminary Airport Master Plan. When construc-
tion was completed, the city of Independence donated the
airport to the state of ODA (formerly known as the Ore-
gon Department of Transportation Aeronautic Division)
in 1964.1

The Independence State Airport Master Plan was adopted
by the ODA in November 1985. Also that year, the Polk
County Board of Commissioners amended Ordinance 
No. 78, Chapter 180 and 181of the Polk County Zoning
Ordinance to include the establishment of the Airport
Development District and the height restriction overlay 
for the airport.2

Governance

The airport is owned by the ODA, which is responsible
for the management, maintenance, and operations. The
city of Independence is obligated to regulate and zone the
airport appropriately to protect from incompatible land
use. Independence created two separate zoning categories
that encompass the airport and the surrounding area,

which include Airpark Zoning and Airport Overlay Zoning. The categories were created in
accordance to state mandated Airport Planning Rule statutes that include land use limitations,
height limitations, as well as development within the runway protection zone (RPZ).3

Since 1974, Oregon’s Land Use Planning Act, incorporated in Oregon Revised Statutes
(ORS Chapter 197), requires all cities and counties to develop and adopt comprehensive plans.
These plans must be updated through a process known as periodic review (ORS 197.682-650)
to ensure that the plan continues to meet applicable statutes, administrative rules, current
laws, and policies. More specifically, the Airport Planning Rule (APR), which establishes a
series of local government requirements and rules pertaining to aviation facility planning, was
developed to promote a convenient and economic system of airports in the state and provide
for land use planning to reduce risks to aircraft operations and nearby land uses. The APR
serves as the state regulatory basis to ensure that local government airport planning conforms
to the hierarchy of state plans and statutory requirements. In addition, state statute requires
all airports with three or more based aircraft to be identified and zoned as an airport in local
planning documents.
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Major Features 

Airfield
Runway 16/34: 2,935 feet long, 60 feet wide; asphalt 
Runway Lighting:  Medium Intensity runway edge lights 
Full parallel taxiway 

Property 
Existing:  66 acres  
Property encompasses airfield, building area, runway protection zones 

Navigational Aids & Instrument Approach 
Runway 16: 4 Light PAPI on right  
Runway 34: 4 Light PAPI on left 

Building Area 
Development located on east and south sides of Airport 
Apron 
Aircraft Parking Capacity 
Aviation-Related Facilities 
Non-Aviation Related Facilities 

Management and Services 

Management 
Airport Management and Maintenance: 
- Oregon Department of Aviation 

Fixed Base Operator (FBO) Services 
Aircraft Fuel (100LL and Jet A) 
Aircraft Parking and Storage 
Flight Training 
Aircraft Rental 

Source: AirportIQ 5010

Table 2.9-3. Independence state airport profile.

1 Independence State Airport Support Group website.
2 Origin of the Independence State Airport, By Glenn Plymate, Supervisor of Airports, Oregon State Board of Aeronautics,
1962–1965.
3 Interview comments from Michael Danko, Community Development Director/Public Works Director.
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Discussion of Compatibility Issues and Responses

Independence City and the state of Oregon have implemented several policies and regulations
to help ensure that the area surrounding the airport continues to be compatible with airport
operations. Fortunately, these policies have proven to be successful; however, there are still some
concerns related to land use compatibility which continue to be addressed.

To maintain compatibility around the airport, the ODA will acquire land to the north and
west of the airport to expand the urban growth boundaries (UGB). This boundary encircles land
that is presently developed, as wells as a supply of undeveloped land to direct and shape future
development in the area. The land encompassed within the expanded UGB can be developed in
a manner that is compatible to airport operations, and will maintain airport viability.

Independence City and the state of Oregon continue to face pressure by developers who pro-
pose that an additional residential airpark be constructed on the west side of the airport. This
property is currently utilized for agriculture and lies beneath the aircraft traffic pattern. The exist-
ing airpark has not reached complete build-out and has approximately 20 vacant lots that
remain. The airport has not reached capacity at this time nor is it currently experiencing any
operational concerns.3 Therefore, the ODA has determined that an additional airpark is not a
need at this time.

Michael Danko, Community Development Director/Public Works Director of the city of
Independence, noted that at this time, in addition to the capacity related issue, he believes the
ODA will not expand the airpark due to the FAA position on residential airparks. The FAA has
issued letters to the ODA to oppose residential airpark development on public-use airports.4 The
letter from the FAA headquarters states, “The FAA is on record opposing the development of
residential airparks with through-the-fence access to public-use, federally obligated airports. In
fact, FAA has denied future funding to airports that have permitted airfield access from off-
airport residential airparks. Such development can conflict with Title 49 U.S.C. 47107(a)(10),
Grant Assurance 21, Compatible Land Use and possibly other grant assurances. A federally obli-
gated airport must ensure, to the best of its ability, compatible land use both on- and off-airport.
An airport sponsor will not be successful in defending its airport from incompatible residential
development if the sponsor is also promoting residential airparks on or next to the airport. A res-
idential dwelling with an attached hangar is still a residential dwelling and once introduced can
lead to additional residential encroachment.”

Zoning within the residential airpark includes a Residential Single Family Airpark Overlay
zone, which is designated to minimize “exposure to crash hazards and high noise levels gener-
ated by air field operations by encouraging development which is compatible with the contin-
ued operation of the airport, and established airpark development.”5

Avigation easements are not currently used at the airport, but home owners are required to
sign noise and hazard waivers. These waivers acknowledge the property owners’ proximity to the
airport and documents the disclosure of the aviation impacts of the geographic location as noted
in the covenants, conditions, and restrictions. The waivers are a condition of approval and are
written into the property deed when property is purchased within the airpark.6

Wildlife hazards are often a major concern for airports, as wildlife strikes can result in signif-
icant safety concerns. According to Cummings, the airport does not have a wildlife management
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5 City of Independence Development Code.
6 Interview comments from Michael Danko, Community Development Director/Public Works Director.
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or mitigation program in place; however, limited bird strike issues have been reported. The
municipal sewer lagoons are located just off the end of the runway and are not covered nor do
they have appropriate wildlife deterrent devices on them. It was noted that birds are not a con-
cern surrounding the lagoons and the only bird problem occurs during the migration of geese
throughout the year.

Litigation

At present time, there have been no litigations related to incompatible land uses at the airport.7

Aircraft Accidents

Danko noted that within the past 10 years there have been two aircraft accidents. One was an
experimental crash; the other incident involved a plane running off the end of the runway. There
have been no accidents related to incompatible land use recorded at the airport.

Existing Studies, Planning, and Regulations

In an effort to ensure land use compatibility around the airport and plan for future develop-
ment, the city of Independence has undertaken several initiatives to achieve goals and meet state
statute requirements.

City of Independence Transportation System Plan (TSP) 2007

In 2007, Independence undertook a TSP Update that addressed transportation issues and
needs for the entire Independence Urban Growth Boundary (UGB), including the airport
(Figure 2.9-2). The following policies were excerpted from the City’s 1998 TSP and are outlined
again within the 2007 TSP:

• The city shall protect and maintain the Independence airport site and coordinate with Polk
County and the ODA in protection and maintenance efforts.

• The city, in cooperation with Polk County, shall maintain airport overlay zoning which co-
incides with the future approach surface and FAR Part 77 surfaces. Airport overlay zoning
should conform to ODA guidelines.

• The city supports designating Runway 34 as the calm wind runway in order to minimize noise
exposure on nearby residential areas south of the airport. The city also supports a review of
airport operating procedures to ensure that appropriate noise abatement procedures and stan-
dard traffic pattern elevations and locations are being utilized at the airport.

• The city of Independence Comprehensive Plan will incorporate the Airport Layout Plan (ALP).8

The recommendations outlined in the Independence State Airport, Airport Layout Plan
Report (1997) and noted in the 2007 TSP include:

• An area of approximately 41 acres (540 feet wide) located along the west side of Runway 16/34
should be acquired and reserved for future general aviation parking and hangar development.
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Source: City of Independence Transportation System Plan, 2007 

Figure 2.9-2. Comprehensive plan land use designations.
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• The City of Independence and Polk County should maintain airport overlay zoning that coincides
with future approach surface and FAR Part 77 surfaces. Airport overlay zoning should conform
to the guidelines provided by the ODA in terms of airport land use compatibility planning.

• Safeguard the RPZs and acquire property or aviation easements for portions of existing and
future RPZs located outside airport property and not presently controlled.

The 2007 TSP established an Airport Safety and Compatibility Overlay Zone that is intended to:

Support the continued operation and vitality of public use airports with only visual approaches by estab-
lishing compatibility and safety standards to promote air navigational safety at the Airport and to reduce
potential safety hazards for persons living, working or recreating near such public-use airports.

The Overlay Zone includes an airport approach zone, which is a fan-shaped area that extends
off the end of a runway for a distance of 4,000 feet and to a width of 1,250 feet. The Overlay Zone
also includes an airport clear zone, which is also a fan shaped area that extends form the edge of
the airport for a distance of 1,000 feet and to a width of 312.5 feet.9

Independence Development Code

The city of Independence established development codes that are intended to protect the air-
port and surrounding areas from potential dangers and conflicts caused from airport use. They
establish height limitations and Airport Safety and Compatibility Overlay Zones. The Zones are
intended to encourage and support the continued operation and vitality of the airport, promote air
navigation safety, and reduce hazards for populations living, working, and recreating near the
airport. Figure 2.9-3, on the subsequent page shows the zoning designations for Independence.

Table 2.9-4 shows permitted and prohibited uses for each of the RPZs. Additional informa-
tion about the city of Independence Development Code can be found in Appendix A of this
chapter.

Community Involvement

In 1995, local representatives of the airport became members of the Independence Monmouth
Positive Action Community Team (IMPACT) for a long range planning effort of the two cities.
The Infrastructure Subcommittee of IMPACT helped organize an Independence State Airport
Support Group (ISAS Group) on December 11, 1996 as a permanent advisory group to the ODA
(then Oregon Department of Transportation Aeronautics Division).

The Independent State Airport Support Group (ISAS) is comprised of volunteer airpark rep-
resentatives who are involved with planning, development, operation, and promotion of the air-
port. The Independence Airpark Homeowners Association was organized to further protect the
airport and airpark by developing covenants, conditions, and restrictions for airpark homeown-
ers. In addition, the homeowners association enacted bylaws that govern the Independence Air-
park Homeowners Association, which is further described in Appendix B.10

The airpark associations have assisted the City to enact airport zoning and incorporated the
state mandated airport planning to protect the airport from encroachment. Although the air-
park is considered an encroachment upon the airport, Cummings noted that the airpark has pro-
tected the airport from any further encroachment concerns. There is a volunteer team that
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9 2007 City of Independence Transportation System Plan.
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Figure 2.9-3. Zoning designations for the City of Independence.
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Use RPZ1 Approach Surface8 Direct Impact Area 

Public Airport L2 L9 P 

Residential N L10 L10

Commercial N L9 L14

Industrial P P P 

Institutional N L9 L14

Farm Use P3 P3 P3

Roads/Parking L4 P P 

Utilities L5 L5 L5

Parks/Open Space L6 P P 

Golf Courses L7 L7, 9 L7

Athletic Fields N L9 L13

Sanitary Landfills N N N 

Water Treatment Plants N N N 

Mining N L11 L11

Water Impoundments N N P 

Wetland Mitigation N L12 L12

P = Permitted     N = Not permitted     L = Allowed under limited circumstances 

1  No structures shall be allowed within the RPZ. Exceptions shall be made only for structures accessory 
to airport operations whose location within the RPZ has been approved by the FAA. 

2  In the RPZ, public airport uses are restricted to those uses and facilities that require location in the 
RPZ.

3  Farming practices that minimize wildlife attractants are encouraged. 
4  Roads and parking areas are permitted in the RPZ only upon demonstration that there are no 

practicable alternatives. Lights, guardrails, and related accessory structures are prohibited. Cost may 
be considered in determining whether practicable alternatives exist. 

5  In the RPZ, utilities, power lines, and pipelines must be underground. In approach surfaces and in 
airport direct and secondary impact areas, the proposed height of utilities shall be coordinated with 
the airport sponsor and the Department of Aviation. 

6  Public assembly facilities are prohibited within the RPZ. 
7  Golf courses may be permitted only upon demonstration, supported by substantial evidence, that 

management techniques will be utilized to reduce existing wildlife attractants and avoid the creation 
of new wildlife attractants. Such techniques shall be required as conditions of approval. Structures are 
not permitted within the RPZ. For purposes of this Chapter, tree markers, tree signs, pin cups, and 
pins are not considered to be structures. 

8  Within 10,000 feet from the end of the primary surface of an nonprecision instrument runway, and 
within 5,000 feet from the end of the primary surface of a precision instrument runway. 

9  Public assembly facilities may be allowed in an approach surface only if the potential danger to public 
safety is minimal. In determining whether a proposed use is appropriate, consideration shall be given 
to: proximity to the RPZ; density of people per acre; frequency of use; level of activity at the airport; 
and other factors relevant to public safety. In general, high-density uses should not be permitted 
within airport approach surfaces, and nonresidential structures should be located outside approach 
surfaces unless no practicable alternatives exist. 

10  Residential densities within 500 feet of the outer edge of the RPZ, shall not exceed 1 unit/acre. 
11  Mining operations involving the creation or expansion of water impoundments shall comply with the 

requirements of this Chapter regulating water impoundments. 
12  Wetland mitigation required for projects located within an approach surface or airport direct impact 

area shall be authorized only upon demonstration, supported by substantial evidence, that it is imprac-
ticable to provide mitigation outside of these areas. Proposals for wetland mitigation shall be 
coordinated with the airport sponsor, the Department of Aviation, the FAA, and wetland permitting 
agencies, prior to the issuance of required permits. Wetland mitigation shall be designed and located 
to avoid creating a wildlife hazard or increasing hazardous movements of birds across runways and 
approach surfaces. Conditions shall be imposed as appropriate and necessary to prevent in perpetuity 
an increase in hazardous bird movements across runways and approach surfaces. 

13  Within the transitional surface, residential uses and athletic fields are not permitted. 
14  Within the transitional surface, overnight accommodations, such as hotels, motels, hospitals, and 

dormitories, are not permitted.

Table 2.9-4. Land uses.
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watches over the airport and reports back to the state on a monthly basis.11 Along with the vol-
unteer group, the airpark associations help to educate the community and market the airpark by
identifying the benefits to the community.

Economic Impact

It was noted that the residential airpark attached to the airport makes up approximately one-
third of the cities tax ratable.12

Conclusion/Analysis

Independence State Airport is owned by the state of Oregon, which makes the implementation
of regulations designed to ensure compatibility much more difficult for the city of Independence.

In addition, the airport receives minimal funding from the FAA due to its size and the exis-
tence of a residential airpark next to the airport. The FAA is on record opposing residential air-
park development on public-use airports. As a result, the airport has turned down an additional
residential airpark development proposed on the west side of airport property.

Fortunately, the airport has taken additional steps to ensure compatibility in the surrounding
areas and requires all homeowners in the airpark to sign noise and hazard waivers. In addition,
the land within the airpark has been zoned to minimize hazards that result from airport opera-
tions. Finally, the city of Independence has adopted a comprehensive plan in accordance with
regulations of the state of Oregon to help minimize and mitigate the encroachment of incom-
patible land uses.

Independence State Airport, Independence, Oregon 2.131

11 Interview comments from Chris Cummings, Oregon Department of Aviation.
12 Interview comments from Chris Cummings, Oregon Department of Aviation.
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A P P E N D I X  A

City of Independence 
Development Code
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Airport Development District – Subchapter 76 
The Airport zones were created and established for the approach surfaces and clear areas and include: 

• Approach surface – longitudinally centered on extended runway centerline and extended outward 
and upward from each end of the primary surface. 

• RPZ – area off the runway end used to enhance protection of people and property on the ground. 
• Primary surface – the surface longitudinally centered on a runway.

Airport Zone Height Limitations – Subchapter 77 
The purpose of this chapter is intended to prevent the establishment of air space obstructions in approaches 
through height restrictions.  Examples of application of Airport Zone Height Limitations Provisions are: 

• In any zoned area where an airport approach area is combined with a primary zone, the following 
regulations shall apply.  If any conflict in regulation or procedure occurs within a primary zone 
herein before specified, the provisions of this chapter shall govern. 

• The Planning Commission shall designate airport approach surface and runway protection zone 
areas illustrated on the Airport Development District Map. 

• The following standards shall be applied to the Airport Development District in establishing 
appropriate height limitations for structures and objects of natural growth: 

o The runway protection zones will be kept free of any height obstructions which might be 
hazardous to normal air navigation operations, as determined by ODA. 

o Nothing in this chapter shall be construed as prohibiting the construction or maintenance of 
any structure, or growth of any tree to a height of up to 35 feet above the surface of land, 
except for areas in the approach surface.  Height limitations for the approach surface will be 
based upon the following ratio: slopes 20 feet outward for each foot upward beginning at 
the end of the paved runway and extended to a horizontal distance of 5,000 feet. 

o Where an area is covered by more than one height limitation, the more restrictive limitation 
shall prevail. 

Airport Safety and Compatibility Overlay Zone – Subchapter 78 
The purpose of this overlay is to encourage and support the continued operation and vitality of the airport 
with only visual approaches by establishing compatibility and safety standards to promote air navigation 
safety at the airport and to reduce potential safety hazards for persons living, working, or recreating within 
proximity to the Airport.  These zones include: 

• Imaginary Surface and Noise Impact Boundary Delineation – The Airport elevation, the Airport 
noise impact boundary, and the location and dimensions of the runway, primary surface, RPZ, 
approach surface, horizontal surface, conical surface, and transitional surface are part of the 
Independence Zoning Map.  All lands, waters and airspace, or portions thereof, that are located 
within these boundaries or surfaces shall be subject to the requirements of this overlay zone. 

• Notice of Land Use and Permit Application within Overlay Zone Area – Except as otherwise 
provided herein, written notice of applications for land use or limited land use decisions, including 
comprehensive plan or zoning amendments, in an area within this overlay zone, shall be provided 
to the airport sponsor and ODA in the same manner as notice is provided to private property 
owners entitled by law to written notice of land use or limited land use applications. 

• Height Limitations on Allowed Uses in Underlying Zone – All uses permitted by the underlying 
zone shall comply with the height limitations. 

• Land Use Compatibility Requirements – Applications for land use or building permits for 
properties within the boundary of the overlay zone shall comply with the requirements within the 
zoning ordinance. 

o Noise – Within airport noise impact boundaries, land uses shall be established consistent 
with the levels identified in OAR 660, Division 13, Exhibit 5.  A declaration of anticipated 
noise levels shall be attached to any subdivision or partition approval, or other land use 
approval or building permit affecting land within airport noise impact boundaries.  In area 
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where the noise level is anticipated to be at or above 55 DNL, prior to issuance of a 
building permit for construction of a noise sensitive land use (real property normally used 
for sleeping or as a school, church, hospital, public library or similar use), the permit 
applicant shall be required to demonstrate that a noise abatement strategy will be 
incorporated into the building design that will achieve an indoor noise level equal to or less
than 55 DNL.  [NOTE: FAA Order 5100.38A, Chapter 7 provides that interior noise levels 
should not exceed 45 decibels in all habitable zones.] 

o Outdoor Lighting – No new or expanded industrial, commercial, or recreational use shall 
project lighting directly onto an existing runway or taxiway or into existing airport 
approach surfaces except where necessary for safe and convenient air travel.  Lighting for 
these uses shall incorporate shielding in their design to reflect light away from airport 
approach surfaces.  No use shall imitate airport lighting or impede the ability of pilots to 
distinguish between airport lighting and other lighting. 

o Glare – No glare producing material, including but not limited to unpainted metal or 
reflective glass, shall be used on the exterior or structures located within an approach 
surface or on nearby lands where glare could impede a pilot’s vision. 

o Industrial Emissions – No new industrial, mining, or similar use, shall, as part of its regular 
operations, cause emissions of smoke, dust, or steam that could obscure visibility within
airport approach surfaces, except upon demonstration, supported by substantial evidence, 
that mitigation measures imposed as approval conditions will reduce the potential for safety 
risk or incompatibility with airport operations to an insignificant level.  The review 
authority shall impose such conditions as necessary to ensure that the use does not obscure 
visibility. 

o Communications Facilities and Electrical Interference – Proposals for the location of new 
or expanded radio, radiotelephone, and television transmission facilities and electrical 
transmission lines within the overlay zone shall comply with all other requirements and 
shall be coordinated with ODA and the FAA prior to approval. 

o Use Prohibitions in RPZ – Notwithstanding the underlying zoning, the following uses are 
prohibited in the RPZ: new residential development and public assembly facilities. 

o Landfills – No new sanitary landfills, sewage lagoons, sewage sludge disposal facilities, or 
similar facilities shall be permitted within 5,000 feet from any airport runway used by only 
piston-type aircraft or within 10,000 feet of any airport runway used by turbojet aircraft. 
Expansions of existing landfill or sewage treatment or disposal facilities within these 
distances shall be permitted only upon demonstration that the landfills are designed and will 
operate so as not to increase the likelihood of bird/aircraft collisions.  Timely notice of any 
proposed expansion shall be provided to the airport sponsor and the FAA, and any approval 
shall be accompanied by such conditions as are necessary to ensure that an increase in 
bird/aircraft collisions is not likely to result. 

o Limitations and Restrictions on Allowed Uses in the RPZ, Approach Surface, and Airport 
Direct and Secondary Impact Areas – land uses identified in Table 4 and their accessory 
uses, permitted under limited circumstances, or prohibited in the manner therein described. 
In the event of conflict with the underlying zone, the more restrictive provisions shall 
control. 

o Wetland Mitigation, Creation, Enhancement, and Restoration within Approach Surfaces 
and Airport Direct Impact Boundaries. 

o Avigation Easement – Within this overlay zone, the owners of properties that are the 
subjects of applications for land use or limited land use decisions, for building permits for 
new residential, commercial, industrial, institutional, or recreational buildings or structures 
intended for inhabitation or occupancy by humans or animals, or for expansions of such 
buildings or structures by the lesser of 50% or 1,000 square feet, shall, as a condition of 
obtaining such approval or permits, dedicate an avigation easement to the airport sponsor. 
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Covenants, Conditions 
and Restrictions
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JOINT DECLARATION OF RESTRICTIONS, COVENANTS 
AND CONDITIONS OF THE SEVERAL PHASES OF THE 
INDEPENDENCE AIRPARK 

This document is a Common English revision of the Restrictions, Covenants, and Conditions first 
promulgated by the Independence Airpark on October 23, 1973 and due for renewal after its initial term of 
25 years*. It incorporates the amendments, construction standards, and subsequent versions of similar 
documents of Airpark North as well as Independence Meadows. This document attempts to unify the 
various development phases of the whole Independence Airpark Homeowners Association under one code. 

We hereby declare that all current owners and subsequent owners of parcels within the Independence 
Airpark voluntarily subject our property to the following restrictions, covenants, and conditions in 
compliance with ORS 94.580 and the Independence State Airport Ingress/Egress Agreement made with the 
State of Oregon. We impose these rules on all lots for our mutual benefit and obligate ourselves to a 
general plan of improvement and maintenance. 

We vest the power of enforcement of the provisions of this document in the Board of Directors of the 
Independence Airpark Homeowners Association (IAHA). Officers, terms, and election dates are specified 
in the by-laws. 

* Revised on Dec. 6, 1998 and recorded on Dec 9, 1998 

General Provisions 

Section 1: Duration. Covenants and restrictions of this declaration shall run with and bind the land and 
shall inure to the benefit of and be enforceable by the Association members for a period of twenty-five 
years from the date this declaration is recorded. After such term, such covenants and restrictions shall be 
automatically extended for successive periods of ten years each unless this declaration is amended pursuant 
to the provisions of ORS 94.590. 

Section 2: Notices. Notice shall be deemed to have been properly sent when hand-delivered, or mailed by 
first class mail, post paid, to the last known address of the person who appears as a member on the official 
association roster at the time of the mailing. Notices concerning delinquent assessments will be by certified 
mail. 

Section 3: Enforcement. The members of the association, collectively, or any individual member shall 
have the right to enforce by any proceeding at law or equity all restrictions, conditions, covenants and 
reservations imposed by the provisions of this declaration and a similar right shall exist with respect to the 
recovery for damages and cost, including reasonable attorney fees, for such violation. Failure of the 
association, or members to enforce any covenant or restriction shall in no way be deemed a waiver of the 
rights to do so thereafter at any time. 

Section 4: Severability. Invalidation of any one of these covenants or restrictions by judgment or court 
decree shall in no way affect any other provision of this declaration; the balance thereof remaining in full 
force and effect. 
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Section 5: State, County, Municipal Laws and Ordinances. Other authorities having jurisdiction over
any member or their property described herein shall govern where more restrictive than these covenants
and restrictions. 

Section 6: Construing Context of Declaration. The singular pronoun may be taken to mean and include
the plural and the masculine the feminine and the neuter. 

Article 1: The Association 

The current owners of each lot are the only members of the association. Each lot is entitled to one vote.
Votes may not be subdivided into fractions. The Association is governed by a Board of Directors elected
annually and is obliged to function according to its by-laws. 

Article 2: Property Rights in the Common Properties 

All members have the right to easement and quiet enjoyment in and to the common properties subject to the
rules and regulations of the association. The common properties include the system of taxiways and
sidewalks granted to the association by the original developers. Any member may share his right of quiet
enjoyment to the common properties to members of his family, his guests, or to his tenants. Any damage to
the common properties by a member or his delegates will be repaired, with all dispatch, at the member’s
expense, and, in no case, be delayed for more than 30 days. Vehicles are prohibited from using the
taxiways under any circumstances except in the case of emergency medical treatment or the removal of
disabled aircraft. 

Article 3: Covenant for Maintenance Assessment 

Section 1: Assessments. All members agree to pay to the Association annual assessments and special
assessments for capital improvements. This obligation is a continuing lien upon the property, and together
with interest and costs of collection (if necessary) will be a personal obligation of every member. These
assessments are used exclusively for the maintenance of and improvements to the common properties, and
protecting the health, safety, enjoyment and welfare of the residents. Each member has an equal pro-rata
liability to the association for common expenses. Upon original sale of each lot by the developer to the
member a $500 fee is assessed. The annual assessment shall be $100, and is subject to change by a vote of
the members. Special assessments or changes in the annual assessment must have the assent of two-thirds
of the vote of all members who are voting in person or by proxy at a meeting duly called for that specific
purpose. Written notice clearly stating the purpose of such a vote shall be sent to all members at least 30
days in advance of the meeting. Annual assessments are due and payable on January 1 of each year. The
initial annual assessment for a member is prorated on a calendar year basis. The due date for any special
assessments will be set by the Board of Directors in an authorizing resolution. 

Section 2: Duties of the Board of Directors. The Board shall notify each member in writing at least 30
days in advance of the due date of the annual assessment. The Board will prepare and maintain a roster of
all members that includes the status of all assessments. This roster is subject to inspection by any member.
Upon request, the Board will furnish to any member a written letter setting forth the status of his
assessment. The Board has sole discretion over the Maintenance Fund, assigns maintenance priorities, and
enforces the provisions of this document. 

Section 3: Non-Payment of Assessments. Delinquent assessments, together with interest at a legal rate 
and the actual costs incurred in the collection including legal fees and court costs, shall constitute a lien 
upon the property. “Notice of Delinquency” shall be filed with the county clerk. When the lien is released 
by the payment of the appropriate sum by the member, the board will then file a “Satisfaction of Lien” with 
the county clerk. No member may waive or otherwise escape liability for assessments by non-use of the 
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common properties or abandonment of his lot. The sale or transfer of a lot shall not extinguish the 
assessment lien or release the lot from liability. 

Article 4: Restrictions on Use of Property by Occupants

Section 1: Single Family Airpark Residential Use Only. The requirements of the City of Independence 
RSA Zone shall be strictly adhered to. Members may combine a lot or parcel with another for a building 
site, but no member may divide a lot or parcel. Motor homes, house trailers, or other off-site manufactured 
housing are not permitted as permanent residences. Outbuildings shall be permitted and include garages 
and hangars, but they shall be equal to the exterior construction and appearance of the residential dwelling. 
Members will repair, restore, or remove any damaged or destroyed structure with all dispatch. 

Section 2: Livestock, Poultry, and Family Pets. No farm animals, livestock, poultry or other animals of 
any kind shall be raised, bred, or kept by any member on any lot within the RSA zone for commercial 
purposes. No family pet animals shall be kept which may or does become an annoyance, nuisance or 
menace to the neighborhood, except as may be determined acceptable by the Association. Pets--except 
cats--are not allowed on the common properties except when they are accompanied by their owner or 
delegated caretaker and properly restrained. 

Section 3: Industrial and Aviation Noise. Members forever waive all rights to protest against industrial 
and/or aviation noise resulting from operations and activities conducted in relation to the operations of 
Independence State Airport. 

Section 4: Nuisances. No noxious or offensive activity shall be carried on, nor anything done which may 
become an annoyance or nuisance to the other members or detract from the value of the residential 
neighborhood. 

Section 5: Sanitary Conditions to be Maintained. Trash, garbage, and other waste shall not be kept on 
any lot, except temporarily in sanitary containers, screened from public view, awaiting collection. Common 
properties are not to be used for composting, waste piles, burn piles, etc. 

Section 6: Members’ Private Aircraft Only. Members shall not allow their property to be used as a base 
or site for maintaining, repairing or selling aircraft or aviation fuel to the public. Members do retain the 
right to construct or re-build antique, experimental, homebuilt, fixed wing and rotary wing private aircraft 
and to perform routine maintenance. No flight instruction is to be conducted, and no aircraft is to be 
allowed to be used for flight instruction, on or from the Airport property by themselves, 
homeowners/residents, or any Association without the express written consent of Aeronautics. 

Section 7: Stored Vehicles. No boat or trailer of any kind, recreational vehicle or motor home, camper, 
bus, disabled vehicle or other similar vehicles are to be left, kept, or stored on any street or on any portion 
of the front yard setback. 

Section 8: No Occupancy During Construction. No residence shall be in any manner occupied during the 
course of original construction. Construction or reconstruction of any building is to be prosecuted with 
reasonable diligence continuously from commencement until completion. 

Article 5: Architectural Guidelines 

Section 1: Architectural Guidelines. All buildings are subject to the approval of the Architectural Review 
Committee. The Committee will review each application to insure a pleasant, homogeneous residential 
community that blends with its neighbors while still allowing for individuality. The scale and proportion of 
the residence, garage, hangar and outbuildings should be appropriate and complimentary to the 
neighborhood. Minimum recommended living area is 1,350 square feet without a hangar and 1,000 square 
feet with a hangar. 
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Section 2: Exterior Treatments. Siding materials may be natural wood, simulated wood, brick, stone, or 
stucco. Roofing materials may include manufactured roofing, tile, shake, shingle or architectural metal. 

Section 3: Mechanical and Light Intrusion. Heating and cooling units should be visually screened and 
their noises attenuated to the greatest extent possible. Solar heat collector systems and high intensity lights 
of any kind must be installed in such a manner as to prevent intrusion onto neighboring properties. 

Section 4: Reservation of Easements. All members grant to the Association perpetual easements to 
maintain all common utilities. Members are responsible for maintaining a clear zone next to the taxiways, 
and no buildings, fences, or shrubbery over eighteen inches tall will be allowed within 20 feet of the 
taxiway. The Association also reserves the right to trim any growth encroaching on common properties 
which might interfere with the safe movement of people or the operation of aircraft and to bill the member 
for this service if it becomes necessary. 

Article 6: Construction Standards 

Section 1: Authority and Procedure. The following standards have been developed in accordance with 
the By-Laws of the Independence Airpark Homeowners Association and under the authority of the 
Declaration of Restrictions, Covenants and Conditions (CC&Rs) which establishes that Association. These 
standards are provided to ensure the maintenance of quality dwellings within the airpark and to provide for 
the safety, comfort and convenience of airpark residents. All plans must be submitted to the Architectural 
Committee Chairperson before they are submitted to the City Building Inspector for the purpose of 
securing a Building Permit. Approval by two of the Committee members or a majority of the Committee is 
required, which ever is more. Notice of preliminary Committee approval or rejection will be mailed or 
delivered to the applicant within fifteen (15) days of receipt by the Committee Chair. Reasons for any 
rejection will be included with the notice. Final plan approval will be given upon notice of acceptance by 
City Building Inspector and review of any alterations required by the Inspector for conformance with 
standards outlined below. One copy of the site plan will be retained on file by the Committee. 

Section 2: Standards. 
Codes: All construction will conform to applicable State, County and Municipal building codes. Erection 
of off-site manufactured buildings or modular units is prohibited. 

Taxiways and Tie-Down Areas: Connections to taxiways shall be properly tiled and graded to provide 
drainage to the east or to storm drains. All homeowners must provide paved or concrete connections to the 
taxiways and at least a paved or concrete tie-down area for aircraft. 

Hangars: Hangars are strongly encouraged for all homes. If a hangar is not constructed when the home is 
built, a 10 foot side lot line setback is required on one side to provide access for hangar construction. All 
hangars must conform to the architecture style and be complementary to the associated home and to the 
community. Hangar size should be reasonable with respect to the home. A minimum of 40 ft. wide and 10 
ft. high is recommended for hangar door opening. Off-site manufactured or modular buildings are not 
permitted. 

Fences, Shrubbery, and Set-backs: Within the 20 foot rear lot line setback, no fence shall be more than 
four (4) feet in height and shall be of chain link or similar see-through construction. Random trees and 
shrubbery will be allowed for landscaping purposes, provided no continuous visual obstruction above four 
(4) feet is developed. Plans for fences on lot lines between lots must be submitted for review by the 
Committee by both property owners. 

Cleanliness During Construction: Streets and taxiways will be kept clean and neat during construction. 
All mud and debris will be removed on a daily basis. If not removed within a reasonable time, the 
Maintenance Committee will notify the lot owner(s) responsible of their obligation. 

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


2.140 Enhancing Airport Land Use Compatibility

Protection of Taxiways: All damage to taxiways occasioned by construction is to be repaired immediately, 
and is the responsibility of the lot owners. The lot owner is responsible for informing all contractors and 
persons delivering materials that taxiways are NOT to be used by trades people for ANY reason. Damage 
not repaired or scheduled to be repaired within ten (10) days of time that the Maintenance Committee Chair 
informs the lot owner of the condition, will be repaired by the Maintenance Committee and the lot owner 
will be assessed for those repairs and expenses in accordance with the CC&Rs and the By-Laws. A 
reasonable effort will be made to inform the lot owner and provide time for the owner to effect repairs. 

Construction Progress: Progress toward completion must be reasonable. Reasonable progress is defined 
as the completion of all taxiway connections, driveways, sidewalks and installation of siding and roofing on 
the dwelling and hangar within twelve (12) months of the date of issuance of the building permit. 

Grading: Grading and filling of lot is also required within this 12 month time period. Completion of 
landscaping is encouraged. 

FAA: The FAA requires completion and filing FAA Form 7460-1. This form is available from the Oregon 
Aeronautics Division, Salem Airport. 

NOTE: ARCHITECTURAL COMMITTEE APPROVAL DOES NOT CONSTITUTE A BUILDING PERMIT. 
SUCH A PERMIT MUST BE OBTAINED FROM THE CITY. 

Article 7: Vacant Lot Maintenance Obligations of 
Members 

Vacant lots will be maintained in a reasonable condition, and vegetation will not be allowed to grow more 
than eighteen inches high. If members fail to perform these duties, the Association will do it, after 
reasonable notice of an infraction of the rules, and bill the owner for the work as an assessment. 

INDEPENDENCE AIRPARK HOMEOWNERS ASSOCIATION 
P.O. Box 31, Independence, OR 97351 

ADDENDUM No. 1 TO THE AMENDED DECLARATION 
OF RESTRICTIONS, COVENANTS AND CONDITIONS 
REVISED ON DECEMBER 6, 1998, AND 
RECORDED DECEMBER 9, 1998. 

A. DEFINITIONS: Terms as used in this document and the revised CC&Rs are defined as follows: 

Taxiway Common Property Dimensions. The width of the taxiway as platted is 60 ft wide and 
includes the area between the rear property lines on both sides of the taxiway as the IAHA 
Taxiway Common Property. See attached sketch drawing on page 4. (Page 29 of this booklet.) 
Structural Pavement is that part of the Taxiway Common Property that is actually paved. The 
width of the Structural Pavement typically varies from 16 ft to 18 ft. 
Personal Use Area of Taxiway Common Property. The area between the edge of the Structural 
Pavement and the rear lot line is the area for personal use by lot owner. The lot owner must install 
and maintain drainage along the taxiway and keep the area in a reasonably neat and attractive 
condition for the privilege of personal use. Vegetative growth cannot exceed 18 inches high nor 
obstruct aircraft nor the vision of the pilot while taxiing. 
Rear Lot Setback. The rear lot setback is a minimum of 20 ft from the rear lot line and restricts 
any construction or vegetative growth above 4 ft high and must not interfere with the aircraft or 
vision of the pilot while taxiing. An exception is made to allow a minimum of 15 ft rear setback 
when the hangar door faces east or west. 
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Undeveloped Lots. An undeveloped lot is one which has been purchased but construction has not 
been started nor been approved by the Architectural Committee. An agreement must be made with 
the Maintenance Committee and the lot owner for personal use of the Common Property between 
the Structural Pavement and the rear lot line. This agreement will allow personal use of the area 
when drainage is installed. The Common Property area and the entire undeveloped lot must be 
maintained in a neat and attractive manner. Vegetation must be kept under 18 inches high and not 
obstruct an aircraft nor the vision of a pilot while taxiing. An exception to the 18 inch high 
restriction is for native trees or shrubs by application to the Board or when the personal use 
agreement is made with the Maintenance Committee. Dumping or storage of debris is prohibited 
on an undeveloped lot and the Common Property. 
Association means the Independence Airpark Home Owners Association. 
Declaration means this document. 
Block means any plat of land so designated in the recorded plat of the Independence Airpark. 
The Properties means all of the property herein described and any additions there to. 
Common Property means all those areas of land shown as such as platted devoted to the common 
use of lot owners in the association. 
Lot or Parcel means any numbered plot of land shown upon the registered subdivision plat of the 
properties which is not designated as Common Property or a Block. 
Member means every person who holds membership in the Association. 
Owner means the record owner, whether one or more persons, of fee simple title to any lot, but 
does not mean a mortgagee. 
Street means any road or other thoroughfare shown on the recorded plat. 
Setback means a minimum distance between a structure and a lot line. 
Airpark means the Independence Airpark. 
Aeronautics means the Oregon Aeronautics Division. 

B. DESCRIPTION OF THE BOUNDARIES OF THE AIRPARK TO WHICH THE ATTACHED 
CC&Rs APPLY: 

A general description of the boundaries of the Independence Airpark is that area designated in the City of 
Independence Ordinance No. 1336 establishing the Residential Single-Family Airpark Overlay Zone: 
“RSA”. The Airpark Overlay Zone includes all property within city limits between Hoffman Road north to 
city limits, and between the Independence State Airport runway and Stryker Road. Excluding the 
commercial area between Airport Road and said runway, and the area north of Cadet Taxiway to the city 
limits. (Independence Airpark boundary on the north excludes the North Park Annex which is within the 
Airpark Overlay Zone but outside the boundaries of the Independence Airpark.) 

A more precise description follows: 
Independence Airpark - Phase 1. Located within the city limits of Independence in Polk County, State of 
Oregon. Beginning at the Initial Corner of this subdivision which is a 2 inch by 36 inch galvanized iron 
pipe set 6 inches below the ground at a point which is 1369.50 feet East and 1401.84 feet South 0 20 East 
and 500.0 feet East of the Northwest corner of the Thomas L. Burbank Donation Land Claim No, 43 in 
Township 8 South, Range 4 West of the Willamette Meridian in Polk County, State of Oregon; thence East 
1344.37 feet to an iron pipe in West right-of-way of County Road No. 845; thence South 0 05 45 East 
850.00 feet along said right-of-way to an iron pipe; thence South 0 05 15 West 83.00 feet to an iron pipe; 
thence South 44 54 45 West 42.43 feet to an iron pipe; thence South 89 54 45 West 827.60 feet to an iron 
pipe; thence North 0 2 West 414.17 feet to an iron pipe; thence West 400.00 feet to an iron pipe; thence 
North 0 20 West 467.28 feet to the point of beginning. Recorded October 23, 1973. 

Added: Independence Airpark - Phase 2. Beginning at the initial corner of this subdivision which is a 2- 

most Southerly Southwest boundary corner of Independence Airpark as said subdivision is platted and 
recorded in Volume 6, Page 49, Polk County Book of Town Plats, which point is recorded as being 

inch by 36-inch galvanized iron pipe set 6 inches below the surface of the ground at a point marking the
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1369.50 feet East 1401.84 feet South 0 20 East and 400.00 East and 414.17 feet South 0 20 East from the 
Northwest corner of the Thomas T. Burbank Donation Land Claim No. 43 in Township 8 South, Range 4 
West of the Willamette Meridian in Polk County, Oregon; thence North 89 54 45 East along the Southerly 
boundary of said Independence Airpark Subdivision, 827.60 feet; thence North 44 54 45 East 42.43 feet; 
thence North 98 54 45 East 83.00 feet to a point in the West right-of-way line of County Road No. 845; 
thence South 0 5 15 East along said right-of-way, 820.00 feet; thence South 89 54 45 West 83.00 feet; 

820.00 feet to the point of beginning and containing 17.674 acres of land, more or less. Recorded 
December 29, 1978. 

Added: Independence Airpark North. Beginning at a point which is 20.75 chains East and 14.16 chains 
South of the Northwest corner of the Donation Land Claim of Thomas L. Burbank and wife, Notification 
No. 1524, Claim No. 43 in Township 8 South, Range 4 West of the Willamette Meridian in Polk County, 
Oregon; thence running East 28.25 chains; thence South 7.08 Chains; thence West 28.25 chains; thence 
North 7.08 chains to the place of beginning. Recorded May 12, 1992. Added: Independence Meadows 
Airpark - Phase 1, located in the NE 1/4 of Section 20 and the NW 1/4 of Section 21, Township 8, South, 
Range 4 West, Willamette Meridian, City of Independence, Polk County, Oregon, recorded December 5, 
1997. 

Added: Independence Meadows Airpark - Phase 2, located in the NE 1/4 of Section 20 and the NW 1/4 of 
Section 21, Township 8, South, Range 4 West, Willamette Meridian, City of Independence, Polk County, 
Oregon, recorded February 10, 1998. 

Added: Independence Meadows Airpark - Phase 3, located in the NE 1/4 of Section 20 and the NW 1/4 of 
Section 21, Township 8, South, Range 4 West, Willamette Meridian, City of Independence, Polk County, 
Oregon. This Phase 3 was platted as subdivision #011-0033 on November 27, 1998 and is included in these 
amended CC&Rs, and recorded on December 9, 1998.  

current CC&R document as of 1-3-2008 

thence South 44 5 45 West 42.43 feet; thence South 89 54 45 West 824.10 feet; thence North 0 20; West
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Introduction/Airport Overview

The Indianapolis International Airport (IND) is owned and operated by the Indianapolis
Airport Authority (IAA) and is located centrally in the state of Indiana. The airport is situated
10 minutes from the city center of Indianapolis and is situated near I-65, I-69, I-70, I-74, and I-865.

IND serves as the primary airport for the Indianapolis-Carmel metropolitan area, as well as
the majority of the state of Indiana. In addition to IND, the IAA owns and operates four reliever
airports and a heliport.

As a primary airport within the Indiana State Airport System, the IND serves over 8.5 million
passengers on multiple air carriers, which include:

IND is home to the nation’s second largest Federal Express (FedEx) hub facility, which han-
dled 994,396 tons of mail and cargo in 2007 and occupies 1.9 million square feet of building space
at the airport. In addition, FedEx has begun construction on an expansion that will add more than
600,000 square feet to the existing sorting facility. In conjunction with this expansion, the IAA
embarked on a three-phase expansion that will include 14 additional aircraft parking spaces
adjacent to the current cargo apron under a lease amendment with FedEx signed in 2006.1

The airport boasts an average of 282 daily air carrier aircraft departures. In 2007, more than
205,000 operations were reported at the airport, along with over five million tons of cargo being
handled.

The airport has a significant number of based aircraft and experiences a considerable amount
of daily use (Table 2.10-1). The majority of the aircraft operations are comprised of commercial
and air taxi operations. Table 2.10-2 summarizes the major airfield facilities at the airport.

History of the Airport

Originally known as the Indianapolis Municipal Airport, the IND opened in 1931 with
947 acres and was owned by the city of Indianapolis and operated by the Board of Public
Works. The airport was the main receiving and dispatching hub for all air mail circulated
at Indianapolis. It was not until 1975 that the airport received its international designation.

IND has grown from 947 acres in 1931 to over 7,700 acres today, geographically
changing the face of Marion County. The airport proper lies within Marion County
and extends toward Hendricks County to the west. The airport noise contours extend
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Indianapolis International Airport,
Indianapolis, Indiana

1 Indianapolis International Airport website.

Table 2.10-1. Indianapolis
International Airport.

Based Aircraft 
Jet Airplanes 47 
Multi Engine 16 
Single Engine 11 
Helicopters 7
Total Based Aircraft 81 
Aircraft Operations 
Commercial 45% 
Air Taxi 41% 
Transient General Aviation 13% 
Military <1% 
Total Aircraft Operations Avg. 585/day 

Source: AirportIQ 5010, July 2008
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well into Hendricks County and impacts the Hendricks
County planning and zoning activities, as well as the local res-
idents with aircraft overflights and noise concerns. The airport
has acquired many acres of land within both Marion and Hen-
dricks Counties in an attempt to maintain land uses that are
compatible with airport environs and minimize hazards and
risks to local residents in proximity to the airport.2

Virtually all the development around IND occurred after the
airport was initially established and resulted in more compatible
land uses in the vicinity of the airport. In order to assure contin-
ued compatible land use development, the city of Indianapolis,

under a federal grant and through the Department of Metropolitan Development, in cooperation
with the IAA, has been developing an Airport Vicinity Land Use Plan with the following objectives:

• Control objects on aircraft approach and departure paths that might impair aircraft safety.
• Examine varying noise intensity in areas adjacent to the airport.
• Update transportation and land use planning.

The importance of airport planning was recognized as early as 1931, when the airport was first
commissioned. Those same principals were echoed in the 1977 Airport Master Plan, as noted
below in an excerpt from the Master Plan Report:

The purpose of airport planning is to determine the airport’s function for today and tomorrow. Air-
ports are bridges to the present and gateways to the future. Whatever the present needs, plans must con-
sider potential future requirements. In general, airport planning should focus on the airport’s role as an
access point to the total transportation system and a base for community growth. It must complement the
community’s projected goals. To meet the objectives of a public concerned with the environment and yet
provide our community with necessary aviation facilities.3

The airport has completed construction for the new midfield terminal, which opened in
2008. The cost of the new midfield terminal, ancillary structures, and infrastructure is estimated
at $1 billion. This project includes construction of the new midfield terminal building, vehicu-
lar parking garage; aircraft parking aprons and associated taxiways, and a new air traffic con-
trol tower. In addition to airfield facilities, I-70 to the south has been relocated and new
entrance ramps and a dedicated exit have been constructed to provide direct access to and from
the airport.

Governance

In 1945, the Indiana legislature passed the Board of Aviation Commissioners Act, which
allowed an executive department of a city, county, or town, to be established to govern and
operate airports within the state. This allowed the Indianapolis Public Works Department to
transfer airport operations to the Indianapolis Aviation Board of Commissioners. Over the next
15 years, the airport experienced incremental expansions to the runways, taxiways, and associ-
ated buildings to serve the increasing aviation traffic.

In the early 1960s, a state statute was passed that allowed for the creation of airport author-
ities. The Evansville Airport Authority and the IAA were the first to be established under this
new legislation. The IAA was established in 1962 and is responsible for operating, managing,
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Table 2.10-2. Airport Profile.

Property 
Existing:  7,700 acres 

Airfield
Runway 5L/23R 11,200 feet long, 150 feet wide; concrete 
Runway 5R/23L 10,000 feet long, 150 feet wide; concrete 
Runway 14/32 7,280 feet long, 150 feet wide; concrete 
Runway Lighting: High Intensity, ALSF2 

Navigational Aids & Instrument Approach
• Runway 5L/23R: ILS/DME, MALSR 

Runway 5R/23L: ILS,DME, MALSR 
Runway 14/32: PAPI, MALSR

Source: AirportIQ 5010

2 Interview comments from Robert Duncan, Airport Director.
3 1977 Indianapolis International Airport Master Plan.
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and developing the six aviation facilities in the greater Indianapolis metropolitan area which
include:

• Indianapolis International Airport;
• Eagle Creek Airport;
• Gordon Graham Field/Hendricks County Airport;
• Downtown Heliport;
• Metropolitan Airport; and
• Mount Comfort Airport.

The Airport Authority statute established airports as independent units of government with
their own executive, legislative, and taxing powers. Although the statute is very broad, one of the
key attributes of the statute grants Airport Authorities in Indiana the exclusive right to deter-
mine the use of airport-owned property, thereby exempting airport owned property from local
zoning land use ordinances. Therefore, IAA has the right to zone land within the city of Indi-
anapolis, adjacent townships, and counties to ensure compatible land use. The legislation also
provides the Airport Authority with the ability to sell both general obligation bonds and revenue
bonds to generate revenue streams to support airport development.

According to Robert Duncan, IND Airport Director, the IAA has always had a unified vision for
the airport and has rarely experienced political friction or seen excessive opposition to agenda
items. Duncan noted that in his 35-year career with the airport, he has rarely seen the IAA receive
a vote that was not unanimous with regards to the growth and development of the airport and the
preservation of its operations. He notes that the board members appear to acknowledge and under-
stand the value of the airport and support the economic contribution the airport provides the com-
munity. The history of the voting members has always been to act in the best interest of the airport.

In 1995, the airport experienced a change in management when the IAA commissioned British
Airport Authorities (BAA) United States to manage the routine operations of IND and the five
reliever airports. BAA held the management contract for 13 years and was successful in decreas-
ing the operating cost per enplaned passenger while increasing non-airline revenue. However, the
IAA felt that the BAA put too much emphasis on budget cuts and not enough emphasis on rou-
tine maintenance. In December 2007, by mutual agreement between BAA and IAA, BAA trans-
ferred the management of all six airports back to IAA and ceased operations. The IAA staff note
that during the privatization period, the BAA was never given unlimited control of airport
finances. The BAA managed the operating funds, while the IAA held control of the capital fund.
This allowed the IAA to maintain and develop a capital improvement plan. There were no changes
in the long-range planning or land uses surrounding the airport during the BAA operations.4 The
IAA continues to regulate zoning and land use around IND through either land acquisition or the
Part 150 Noise Compatibility Plan, as part of the Uniform Airport Authority Act.

Discussion of Compatibility Issues and Responses

The primary compatibility concerns and the associated mitigation actions at IND are focused
on noise issues. The continued expansion of the airport has greatly improved convenience for
the traveling public and enhanced the economic growth of Indianapolis and the surrounding
communities; however, with continued growth and expansion comes increased aircraft activity
which inevitably generates more aircraft noise. Nighttime cargo flights are one of the primary
contributors to increased noise levels. Aircraft operations are expected to increase in the future,
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4 Interview comments from Robert Duncan, Airport Manager.
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given the projected growth of the Indianapolis metropolitan area and the pivotal role the airport
plays in local economic development. The IAA recognizes its responsibility to minimize the noise
impact on local residents and voluntarily initiated an aggressive program to mitigate the effects
of increased noise levels.

In the mid-1980s, the IAA conducted a Part 150 Noise Study and in 1987, prepared a Part 150
Noise Compatibility Plan based upon the results of the Study. The FAA approved the Plan in
1988. In 1992, the IAA updated the original Plan to consider the effects of a future planned run-
way and the continued growth of late-night cargo hub operations. A second update was com-
pleted in 1997 and includes a more comprehensive land use management plan.

A Noise Compatibility Program was established to mitigate the effects of aircraft operation
noise that homeowners may experience in the vicinity of the airport. The mitigation tools
include:

• Guaranteed Purchase. This applies to single-family/multifamily residences in affected areas.
Homes in this program are acquired and then demolished with the intent that the property
will ultimately be sold for noise compatible private development.

• Sound Insulation/Purchase Assurance. This is available for single-family residences in affected
areas. The program gives homeowners the opportunity to either remain in their homes and
benefit from sound insulation improvements, or sell them directly to the IAA. Tenant-occupied
residences are eligible for sound insulation treatment only. Acoustical treatment in the Sound
Insulation Program concentrates on doors, windows, ceiling/walls, air conditioning, and
improvements to other noise paths. Potential buyers of homes that have been sound insulated
are informed that the homes are encumbered with an Air Easement and Non-Suit Covenant.
The Air Easement and Non-Suit Covenant provide the IAA and users of IND the right to oper-
ate aircraft over or near the home and restrict homeowners from suing the IAA or its users over
noise. If a buyer purchases a home that has been sound insulated by a previous owner or by the
IAA as part of the Sound Insulation Program, the home is considered mitigated and is not eligi-
ble for purchase by the IAA. However, the homeowner is always free to sell the home.

• Purchase Assistance. Owners of a home within the designated assistance area are eligible for
the Purchase Assurance Program, which assists the property owner with the sale of their prop-
erty, should they choose to move from the area. The IAA will obtain and pay for an appraisal
and review appraisal of the property. The fair market value of the home is determined through
a detailed analysis by an appraiser. Homeowners will be allowed to remain in the home up to
60 days after closing and will be paid a $3,000 relocation allowance once they have vacated the
property. If an original homeowner agreed to Sound Insulation improvements and later sold
the house, the new buyer cannot participate in Purchase Assurance because the same property
cannot be mitigated more than once. However, the new buyer will received the full disclosure
of the Sound Insulation improvements. At the time a mitigation program is implemented and
completed on a property, the IAA has no further obligation to that property.

• Avigation Easements. The IAA attempts to maintain the tax-base for the surrounding com-
munity and return as many homes back into the real estate market as possible. Homes pur-
chased by the IAA will be placed on the open market for re-sale. Realtors who sell homes
within the designated area are paid a sales commission of 4.5%. If the home is sold under the
Purchase Assurance Program, the IAA will sound insulate the home. If the new homeowner
decides later to sell the home, they will not have the option of re-selling it to the IAA, since a
home cannot be mitigated twice. They can, however, sell the home themselves. When the IAA
re-sells a house, it is encumbered with an avigation easement prior to any re-sale to ensure that
the property is protected in perpetuity from incompatible land uses and height obstructions.

• Sales Assistance. Single-family homes in affected areas are eligible for sales assistance.
Through sales assistance, the IAA provides the subject homeowner with 10% of the contract
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sale price of the home. Tenant-occupied homes are not eligible for sale assistance. The Sales
Assistance Program was designed to provide assistance for homeowners who may experience
some intermittent nighttime noise impact, but lie just outside the 65 DNL contours. The
intent of the program is to compensate homeowners for the diminished property value that
might be attributed in part to airport noise. If a homeowner sells the home on the open mar-
ket and chooses to enter the Sales Assistance Program, the IAA will provide the seller 10% of
the contract sale price of the home. The IAA reserves the right to have the property appraised
to verify the contract sale price submitted by the homeowner. The Program requires that
homeowner(s) sign a participation agreement, which contains disclosure language to be con-
tained in the deed of conveyance or other documents transferring the real estate.5

• Wildlife Management Plan. The airport has a wildlife management plan in place. IND uti-
lizes a governmental wildlife specialist to control the wildlife hazards on the airport proper.
The IAA reimburses the federal government for the time the wildlife specialist spends on-site
controlling wildlife. Deer had been an issue for the airport until a 10-foot fence with razor wire
was installed around the perimeter of the airfield to control access. Additionally, the airport
has ceased agricultural operations on the airfield, since it was thought to be a possible wildlife
attractant.6 IND has experienced minimal bird strikes throughout the years, but does report
any occurrence to the FAA. There are several water bodies surrounding the airport, none of
which have control measures, such as monofilament, to reduce or deter wildlife use.

• Height Limitations. The airport utilizes the FAA Form 7460-1 to evaluate tall structures.
Additionally, the state mandates that a tall structure permit be issued and approved prior to
all construction.

• Land Acquisition. The IAA utilized land acquisition as the primary mitigation tool for com-
patible land use planning surrounding the airport. Land acquisition is funded through revenues
generated by airport bonds, passenger facility charges (PFC), and FAR Part 150 programs.7

Litigation

The IAA staff noted that the airport has been involved in several legal actions associated with
land use compatibility issues. IND has experienced a lawsuit that stemmed from the 2003 Part
150 Noise Study when residents located outside of the 65 DNL noise contours contested the
study boundary. Due to the noise contours and the limits of the existing noise mitigation pro-
grams, there was little the airport could do to assist the residents with sound insulation or other
mitigation techniques to relieve the noise impacts and nuisances created by aircraft operations.

Additionally, the IAA was named a defendant in a lawsuit regarding aircraft overflights and
the taking of real property by inverse condemnation. The standard for overflight takings for all
Indiana airports was established as a result of the lawsuit decision. The ruling set a precedent and
clarified the level of proof required of a plaintiff to recover inverse condemnation damages due
to aircraft overflights.8 The Indiana Supreme Court denied the remainder of claims based on the
premise that the aircraft were operating within the navigable airspace and therefore was not an
inverse commendation on the plaintiff’s property.

Since the onset of the litigation against the IND/IAA, the Indiana State Legislator has adopted
a nuisance statute, which prohibits litigation claims based on nuisances such as aircraft noise. This
state statute provides that once an airport completes a Part 150 noise study, it is free from the
threat of nuisance claims, if a lawsuit is not filed within the first year after completion of the study.
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5 Indianapolis International Airport Noise Compatibility Plan Neighborhood Compatibility Program Realtor Guide.
6 Interview comments from Robert Duncan, Airport Manager.
7 Interview comments from Robert Duncan, Airport Manager.
8 Indianapolis International website.
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Aircraft Accidents

The Indianapolis metropolitan system of airports has not experienced many accidents and
those that have occurred resulted in minimal injuries. It was noted by Robert Duncan, Airport
Manager, that a couple of airports within the IAA system of airports have experienced a few gear-
up landings and overruns, with those occurring at Metropolitan Airport and Eagle Creek Air-
port. A major accident occurred at IND in 1987 when an Air Force A-7 attempted an emergency
landing at the airport. The A-7 had a fuel pump malfunction, which caused an engine flameout
that resulted in a loss of power. The pilot tried to accomplish an emergency landing at the air-
port. However, the aircraft did not make it to the runway surface and crashed into a local hotel,
the Ramada Hotel. Seven people in the hotel were killed and the pilot survived with minor
injuries.

Existing Studies, Planning, and Regulations

The IAA participates in the local comprehensive planning process of Marion County, which
is the primary jurisdiction impacted by the operations at IND. A significant portion of Hendricks
County is located within the IND noise contours; therefore, the IAA interacts with Hendricks
County on land use planning issues. In addition, the IAA built a new reliever airport in 
Hendricks County to assist with general aviation (GA) aircraft traffic around IND. Hendricks
County has been proactive and developed airport overlay zoning to protect the new airport from
incompatible land uses.

The city of Plainfield, another neighbor of IND, has been involved with the IAA to support
proactive planning efforts in proximity to the airport. Plainfield is experiencing rapid growth and
development and measures are being taken to locate industrial and other compatible land uses near
the airports under the IAA ownership. Plainfield’s decision to coordinate airport compatible devel-
opment was also stimulated by the Interstate development, as well as the continued growth of
FedEx. The county recognized the value of the airport to the economic growth of the county. Plain-
field has established development standards within the IND 65 DNL noise contour and has also
created airspace zoning, which is more restrictive than FAR Part 77 surface requirements.

Both Plainfield and Hendricks County administer their own zoning and were both very active
to develop the nighttime departure procedures for IND, which was established during the 1987
Part 150 study.

Noise Study

As previously mentioned, in 1987 the IAA commissioned its first FAR Part 150 noise study in
recognition of increased levels of activity that were anticipated as a result of new runways at IND
and the expansion of the air cargo operations. As a result of the study and in an effort to reduce
noise impacts in the surrounding community, the IAA purchased homes, relocated residents,
and sound insulated homes in areas that were significantly impacted by airport related noise. The
IAA conducted full updates of the original study in 1992 and 1997. These updates have been
impacted by the opening of a new south runway in 1990 and a new north runway in 1996.9 The
IAA, in August 2003, completed a Noise Exposure Map (NEM) Update project consistent with
the Part 150 recommendation for updates every 5 years (Figure 2.10-1).

During the Part 150 Noise Compatibility Plan update in 2003, it was found that the existing
elongated noise contours had decreased in size. This decrease was due in part to the U.S. Postal
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9 Indianapolis International Airport website.
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Service ceasing operations at the airport. Although FedEx launched additional freight flights
during this same time, they were typically utilizing quieter Stage 3 aircraft, while the U.S. Postal
Service utilized aircraft that are typically noisier than Stage 2 aircraft. The airport’s noise program-
ming had been based off the 1986 to 1987 elongated noise contours. Surprisingly, when the con-
tours decreased in length in 2003, the FAA continued to support the elongated noise contours
originally established within the plan. Therefore, no change was made to the noise program or its
limits. The airport is currently undergoing another noise study update and the surrounding res-
idents are being involved in all aspects of this Part 150 updated Noise Compatibility planning
process. Figure 2.10-1 illustrates the contours as they were developed in the 2003 NEM.

Even with the aggressive noise mitigation program that is currently in place at IND, there are
still noise complaints associated with airport operations. For example, in 2007, the airport
received just under 250 documented noise complaints. Those calls included complaints from six

Indianapolis International Airport, Indianapolis, Indiana 2.149

Source: Indianapolis International Airport Website

Figure 2.10-1. 2003 Indianapolis International Airport noise exposure map.
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different people with over 90 calls from a single individual. The single individual is located out-
side the 65 DNL noise contours; therefore, limited mitigation options are available for the prop-
erty owner or the airport.10

Airport Master Plan

As with any airport included within the National Plan of Integrated Airport Systems (NPIAS),
IND is required to have an Airport Master Plan and an associated Airport Layout Plan (ALP),
which documents planned growth and development for the airport. IND has conducted peri-
odic updates to the Airport Master Plan and the ALP and has planned for the growth of the air-
port in a systematic manner. For example, the planning for the reconfigured airport began in
1975 and included the construction of two parallel runways with a nonintersecting crosswind
runway and a new midfield terminal complex between those runways, as well as new highway
access from Interstate 70. The plan was fully realized in 2008 with the opening of the new mid-
field terminal, which is located between the two parallel runways that have been constructed over
the past ten years. The approximate $1.1 billion cost of this reconfigured site was financed
through a combination of federal grants, passenger facility charges (PFCs), airline facility rents,
and aircraft landing fees. No state or local tax money was used to finance construction or repay
construction bonds. Construction of the new terminal building began in July 2005 and opened
in late 2008.11

Community Involvement and Economic Impact

Airports must include their local community in planning and development processes that
involve the airport. The IAA staff noted that they have had to do little in terms of public outreach
to educate local community members on the value of the airport. With the economic impacts of
the FedEx facility, it is fairly easy to demonstrate the value of the airport and its associated tenants
to the local communities. The IAA staff stated that they are certainly willing to participate in meet-
ings if local groups make requests. Between 8,000 and 9,000 jobs are created by the airport itself,
as well as the ancillary industries located on the airport property. FedEx is a significant employer,
as well as the various airlines which operate from IND. Residents within the surrounding com-
munities understand the advantages of a healthy airport as witnessed by the continued growth
and expansion of FedEx, which continues to create job opportunities for area residents.

Conclusion/Analysis

IND serves as a good example of an airport that has been able to grow in a methodical man-
ner due to good planning and development for more than 40 years, coupled with an ownership
structure and state legislation that allows for the IAA to make land use decisions for surround-
ing areas based upon the needs of the airport. The communication between the IAA staff and the
surrounding counties has resulted in a coordinated effort to protect both the airport and local
citizens from adverse impacts associated with incompatible land uses.
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10 Interview comments from Robert Duncan, Airport Director.
11 Indianapolis International Airport website.

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


Introduction/Airport Overview

World War II brought aviation to Naples. In 1942, the city of Naples and Collier County leased
the land to the U.S. government for construction of the Naples Airdrome. After the war, the field
with runways, ramps, barracks, and other improvements was returned to the city and county and
was operated jointly until 1958 when the county sold its interest to the city. By the late 1960s, the
facility was operating at a loss by the city. The Florida Legislature then created an independent
City of Naples Airport Authority (NAA) in 1969. The NAA was given no taxing authority and
has since run the Naples Municipal Airport (APF) at a profit with income from airport users and
state and federal grants.

The NAA has been innovative, making APF a certificated air carrier airport with two commer-
cial carriers (Continental Connection and Yellow Air Taxi), fire/rescue services; car rental agen-
cies, flight schools and other aviation and non-aviation businesses. In 1998, the airport received
the FAA’s highest award for safety, being named the Southern Region’s Air Carrier Airport Safety
Award recipient.

APF is surrounded by considerable residential land use (Figure 2.11-1), and aircraft noise has
been a significant issue and concern for the NAA. In March 1999, APF was the first airport in the
nation, since the 1990 Airport Noise and Capacity Act (ANCA), to successfully ban all Stage 1
aircraft operations. Over the course of the next five years, the city of Naples successfully prohib-
ited all aircraft certified as meeting Stage 2 noise limits identified in 14 CFR Part 36, Appendix
C § 36.5, from operating at APF. The history of this action is the subject of this report.

Discussion of Compatibility Issues and Responses

When discussing existing and future compatibility issues, three basic areas were identified in
an effort to assess current concerns, which include safety, airspace, and noise related issues.

Early Efforts to Control Aircraft Noise

An important component of Naples’ ultimate success in prohibiting operation of Stage 2 jets
at APF was the documented long-term efforts of the city and of the NAA to control aircraft noise.
As early as the late 1970s, the airport took initiatives such as a resolution that called for all air-
craft to use noise abatement procedures prescribed by the National Business Aircraft Associa-
tion, minimize use of reverse thrust, and prohibit full power runups between the hours of 11:00 p.m.
and 7:00 a.m. In 1987, the NAA conducted its first FAR Part 150 study which recommended
six noise control measures that were ultimately implemented. In 1989, an “Airport High Noise
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Special Overlay District” was established that required rezoning for any new development or sig-
nificant redevelopment of land within the 65 dB DNL contour.

Chronology of Naples Prohibition of Stage 2 Jets

Setting 60 dB DNL as the Limit of Compatibility

An important step in the chronology was to redefine the “High Noise Impact Area.” Though in
accordance with ANCA, all civil aircraft weighing more than 75,000 pounds operating in the United
States after December 31, 1999 had to comply with Stage 3 noise limits, this “phase out” did not
apply to aircraft weighing 75,000 pounds or less. Because of runway pavement strength considera-
tions, APF had since 1995, prohibited all operations by aircraft that exceeded 75,000 pounds. Hence,
the phase out had no effect on operations at APF – the louder Stage 2 lighter jets still could fly and
use APF. Average annual day operations are given in Table 2.11-1 and Table 2.11-2.

Most noise and land use compatibility studies, in conformance with the guidelines of FAR Part
150, use 65 dB DNL as the determinant of compatibility. All noise sensitive land uses, such as res-
idential areas, are considered compatible with aircraft noise exposure less than 65 dB DNL. How-
ever, the 1996 APF Part 150 Study and the associated Noise Compatibility Program (NCP) found
that no noise sensitive land uses would lie within the 65 dB DNL contour,1 (The land use within the
65 dB DNL contour is compatible with commercial, conservation or open land.) (Figure 2.11-2)

These revised noise contours, with all of the selected noise abatement alternatives and through
other efforts by the NAA to reduce noise, reduced incompatible land uses as defined by FAA
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Figure 2.11-1. General location of APF.

1 From Figure 4-2, “Revised Noise Compatibility Program, 1996” Final Report, February 1997.
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Figure 2.11-2. Forecast 2001 APF noise exposure map with NCP implemented.

Table 2.11-1. Distribution of APF 1996 and forecast 2001 average day
operations, numbers.

Aircraft Category 1996 2001 
Jets (75k or less) 26.14 31.48 

Stage 1 & 2 Jets 3.44 4.12 
Stage 3 Jets 22.70 27.36 

Turboprops 61.97 68.44 
Piston Aircraft 230.40 264.14 
Total 318.51 364.06 

Source: Naples Municipal Airport FAR Part 150 Study Revised Noise Exposure Map 1996 February 1997 

Table 2.11-2. Distribution of APF 1996 and forecast 2001 average day
operations, percentages.

Aircraft Category 1996 2001 
Jets (75k or less) 8% 9% 

Stage 1 & 2 Jets 1% 1% 
Stage 3 Jets 7% 8% 

Turboprops 19% 19% 
Piston Aircraft 72% 73% 
Total 100% 100% 

Source: Naples Municipal Airport FAR Part 150 Study Revised Noise Exposure Map 1996 February 1997 
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guidelines. “However, public input has indicated that noise complaints extend beyond the 
65 Ldn contour. Therefore, consideration should be given to utilizing preventive measures in the
areas surrounding the Airport.”2 Consequently, the FAR Part 150 study provided the 60 dB DNL
contour (Figure 2.11-3) and recommended that zoning be used by the city of Naples and Col-
lier County as a preventive measure to preclude the development of incompatible uses in the
vicinity of the airport.3 Specifically, the study recognized that though both FAA guidelines and
Florida Statutes, Chapter 333 encourage airport compatible zoning, those guidelines applied at
the 65 dB DNL level.

The study contained the following recommendation:

For Naples Municipal Airport, the FAA and FDOT guidelines do not apply since these guidelines use
the 65 Ldn contour as the threshold of incompatibility, and the 65 Ldn contour does not contain any
incompatible uses in the revised 2001 NEM which includes the noise abatement alternatives. However, it
is important to create a buffer of compatible land use around the Airport. As such, another standard should
be designated by the local land use planning agencies to ensure that residential and noise sensitive uses are
not developed too close to the Airport. One possible standard is the 60 Ldn contour. Figure 2.11-3 depicts

2.154 Enhancing Airport Land Use Compatibility

2 Ibid, page 5-2.
3 It should be noted that APF operations are seasonal, with higher numbers of operations than those of the average day that
produced the contours. Peak daily operations during the winter can be almost twice the average day so that the noise exposure
can be much larger than shown and the effects of noise much more broadly distributed.

Figure 2.11-3. Forecast 2001 APF 60 dB DNL with NCP implemented.
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the 60 Ldn contour for the revised NEM including the noise abatement measures. Applying the land use
compatibility guidelines normally used for the 65 Ldn contour to this 60 Ldn contour should create an ade-
quate area of compatible land use.4

In March 1997, the city of Naples Comprehensive Plan was revised to show a “High Noise
Impact Area” defined by the 60 dB DNL contour of the 1996 NCP (Figure 2.11-3) and within
this area, outside of the airport site, land will require a General Development Site Plan (GDSP).5

In January 1998, the City Council adopted this revised Comprehensive Plan as Ordinance 98-
8165. It should be noted that since this change was made to the High Noise Impact Area, the city
has permitted no residential development within the 60 dB DNL level.6 In June of 2000, Collier
County adopted 60 dB DNL as the limit for noise – land use compatibility.7

Existing Studies, Planning, and Regulations

FAR Part 161 Study

In response to the Airport Noise and Capacity Act of 1990 (ANCA), FAR Part 161, effective
September 1991, established a program for reviewing airport noise and access restrictions on the
operations of Stage 2 and Stage 3 aircraft. It contains many specific analysis requirements, includ-
ing detailed analyses of the benefits and costs of any proposed restrictions.8

Despite eliminating incompatible land uses within the 65 dB DNL level, and the many other
actions taken to control noise and limit incompatible land uses, including elimination of Stage 1
aircraft, NAA continued to receive complaints about Stage 2 operations. Most importantly, in
compliance with “. . . the FAA Part 150 guidance that airport proprietors must defer to local
authorities in determining land use compatibility, the NAA is respecting the city of Naples and
Collier County 60 dB DNL land use compatibility criterion and considers residential land with
the 60 dB DNL contour to be incompatible with aircraft noise. Accordingly, the NAA has estab-
lished the goal of minimizing residential land within the 60 dB DNL contour to the maximum
feasible extent.”9 In August 1999, the NAA tasked a consultant team to conduct a Part 161 study
to identify operational restrictions authorized by federal law.

Among the findings, the resulting Part 161 study determined that operations by aircraft cer-
tificated pursuant to Part 36 of the FAA regulations as Stage 2 jets are the principal source of the
noise impact that causes community concern.10 Stage 2 jet operations were over 25 times more
likely to cause noise complaints than Stage 3 operations, and nearly 250 times more likely to
cause noise complaints than propeller operations. The number of people estimated to live within
the 60 dB DNL contour (if there were no restrictions in 2000) was about 1400, while with a 24-hour
restriction would be about 130. The benefit-cost comparisons are shown in Figure 2.11-4.11 In
the figure, the three restrictions analyzed are shown: 1) no night [10 p.m. to 7 a.m.] Stage 2

Naples Municipal Airport, Naples, Florida 2.155

4 Ibid, page 5-11.
5 The GDSP must provide considerable information about the design and use of the property, must be reviewed by the Plan-
ning Advisory Board and the Planning Director, and either approved by both or reviewed by the City Council for final dispo-
sition. Section 86-202 of the City’s Requirements for Site Plan Review states that the GDSP review process is designed to make
certain that the proposed development is compatible with the surrounding area.
6 Naples Airport Authority, “History of Noise Compatibility Efforts for Naples Municipal Airport,” October 2000, page 11.
7 The City of Naples also has a noise nuisance provision in its Code of Ordinances. This ordinance sets a limit of 60 decibels
(A-weighted) at property lines of the receiving land use. This code provision is enforced with sound level meter readings and
can be applied to loud neighbors, entertainment venues, industrial uses, etc.
8 FAR Part 161 (14 CFR Part 161), “Notice and Approval of Airport Noise and Access Restrictions,” U. S. Department of Trans-
portation, Federal Aviation Administration.
9 “Naples Municipal Airport Part 161 Study,” June 30, 2000.
10 Information in this paragraph from “Naples Municipal Airport Part 161 Study,” June 30, 2000.
11 Ibid, Figure 1-4.
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operations, 2) no night operations at all, 3) no Stage 2 operations at all. Roughly 70% of the esti-
mated costs are due to projected replacement of approximately 11 aircraft.

Ultimately, the Part 161 study was published in June 2000 and recommended the total ban on
Stage 2 aircraft operations as the most reasonable and cost-effective measure to minimize incom-
patible land use. On January 1, 2001, the Stage 2 restriction went into effect.

Following publication of the Part 161, a complicated series of efforts was accomplished as
summarized in Table 2.11-3. A close reading of the table suggests how much time and effort was
required on the part of NAA and its consultants over the 5-year period.

Discussion

The following paragraphs represent a synthesis of the preceding material with issues raised
through discussions with NAA staff members:

• Theodore (Ted) D. Soliday, Airport Director (239) 643-0733
• Curtis Richardson, Noise Abatement Officer (239) 643-1140

Noise Compatibility Policy for Levels Less than 65 dB DNL

The previous sections should convey some idea of the effort that was required to achieve the
total ban in accordance with Part 161 on Stage 2 jet operations at APF. Perhaps most critical was
the fact that NAA provided convincing evidence that using 60 dB DNL for compatibility pur-
poses is a policy and appropriate for the City of Naples.

For general aviation airports that expect growth in operations, particularly if the use of Very
Light Jets (VLJs) is anticipated, working with surrounding jurisdictions and communities to
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Figure 2.11-4. Benefit-cost comparison of alternative restrictions in 2000.
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Table 2.11-3. Chronology of events leading to implementation 
of Stage 2 restriction.

Date Event Comments 

June 23, 2000 
NAA invitation to public to comment 
on proposed restriction on Stage 2 jet 
operations at Naples Municipal Airport 

Comments due by August 21, 2000 

June 30, 2000 Part 161 Study published Notice of study availability and opportunity
for comments distributed widely

November 16, 2000 Response to Comments published Responses provided for 36 comment 
categories

December 2000 
FAA initiates enforcement action 
alleging Stage 2 ban violated Part 161 

NAA suspends enforcement of ban 
while responding to FAA. 

December 2000 

National Business Aviation Association 
(NBAA) and General Aviation 
Manufacturers Association (GAMA) 
sue NAA in federal court alleging ban 
unconstitutional 

Ban upheld in federal district court, 
September 2001. 

January 18, 2001 NAA meeting w/ FAA staff 

Discuss FAA comments. FAA staff offer
to work with the NAA in an informal 
process to resolve any agency concerns,
approach to supplemental analysis.  

August, 2001 Part 161 Supplemental Analysis 
published 

October 2001 
FAA found that the study fully complied
with the requirements of Part 161

October 2001 

FAA initiates second enforcement 
action under Part 161 rules which 
require 1) Investigation, 2) Hearing and 
3) Final Decision. 

FAA alleges that Stage 2 ban violates 
the grant assurance that “the airport 
will be available for public use on 
reasonable conditions and without 
unjust discrimination.” 

March 2002 NAA enforces ban Grant money withheld 

March 2003 

INVESTIGATION: 
FAA issues a 94 page “Director’s 
Determination” that Stage 2 ban is 
preempted by federal law and violated 
Grant Assurance 22 – “make airport 
available for public use on reasonable 
terms and without unjust discrimination 
to all types, kinds, and classes of 
aeronautical activities.” 

NAA appeals decision, provides 
responses to all FAA allegations 

June 2003

HEARING: 
FAA attorney appointed as Hearing 
Officer and conducts hearing on NAA

 

appeal,

Hearing Officer issues 56 page “Initial 
Decision” that ban not preempted, not
unjustly discriminatory, but was 1) 
unreasonable, 2) Part 161 compliance 
does not affect Grant Assurance 
obligations, 3) FAA not bound by
prior federal court decision [see 
December 2000, above]  

July 2003 
Both NAA and FAA appeal the Initial 
Decision

August 2003 

FINAL DECISION: 
Associate Administrator issues Final 
Agency Decision and Order – Grant 
funding be withheld so long as NAA 
enforces Stage 2 ban. 

Decision:
1) FAA is not bound by prior federal 
court decision because FAA was not a 
party to the case; 
2) Compliance with Part 161 has no 
effect on Grant Assurance 
Obligations; 
3) Stage 2 ban unreasonable because 
there is no incompatible land use 
problem in Naples that warrants a 
restriction on airport operations 
[because there is no incompatible land 
use inside 65 dB DNL] 

September 2003 
Naples Airport Authority files petition 
for review 

Petition to United States Court of Appeals
for the District of Columbia Circuit

June 2005 

U. S. Court of Appeals for the District 
of Columbia Circuit rules Stage 2 ban 
is reasonable (and Grant Assurances 
not affected) 

Court found that it is permissible for 
NAA to consider the benefits of the 
restriction to noise sensitive areas 
within 60 dB DNL. 
It also found that Grant Assurances do 
apply, but that because the ban is not 
unreasonable, the Grants are not affected.
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12 City of Naples Airport Authority v. FAA, 409 F.3d 431.
13 42 U.S.C. 4901 to 4918.
14 Ibid, §4906 Airport Noise Standards - Note that this section of the law has since been “omitted.”
15 U.S. EPA, “Impact Characterization of Noise Including Implications of Identifying and Achieving Levels of Cumulative Noise
Exposure,” PB224408, July 1973.
16 For a more detailed discussion of the origins of DNL and associated levels, see the Annotated Bibliography developed as part
of ACRP Project 3-03.
17 Op. cit. 409 F.3d 431.
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establish land use policies with regard to aircraft noise below 65 dB DNL (and safety / height con-
siderations as well) would be prudent to protect the future of the airport.

When considering levels below 65 dB DNL for airport compatibility, in addition to being
aware of the Naples experience, two other facts may be useful.

First, the noise and land use compatibility information provided in FAA’s FAR Part 150,
Appendix A, Table 1, includes the following footnote:

The designations contained in this table do not constitute a Federal determination that any use of
land covered by the program is acceptable or unacceptable under Federal, State, or local law. The
responsibility for determining the acceptable and permissible land uses and the relationship between
specific properties and specific noise contours rests with the local authorities. FAA determinations
under Part 150 are not intended to substitute federally determined land uses for those determined to
be appropriate by local authorities in response to locally determined needs and values in achieving noise
compatible land uses.

The U.S. Court of Appeals decision recognized this acknowledgement that local determina-
tions were not pre-empted:

The FAA promulgated non-binding guidelines regarding noise levels and land use in 1984. Those guide-
lines stated that levels below DNL 65 dB are generally compatible with all land use. Generally means not
always. The guidelines thus acknowledged that ‘responsibility for determining the acceptable and permis-
sible land uses and the relationship between specific properties and specific noise contours rests with the
local authorities,’ to which the FAA added that its guidelines ‘are not intended to substitute federally deter-
mined land uses for those determined to be appropriate by local authorities in response to locally deter-
mined needs and values in achieving noise compatible land uses.’12

Second, the original investigation of noise and land use compatibility was conducted under
the auspices of the U.S. EPA as required by the Noise Control Act of 1972.13 This law required
the U.S. EPA Administrator to conduct a study of the “ . . . implications of identifying and
achieving levels of cumulative noise exposure around airports. . . .”14 This requirement resulted
in the identification of Day Night Average Sound Level (DNL) as the measure of cumulative
noise, and DNL 60dB as the threshold of compatibility; below this level, there should be limited
annoyance and minimal complaints about aircraft noise. A report provides extensive discussion
of why DNL was chosen and why DNL 60dB was identified as the appropriate limit of exposure.15

The discussion focuses on effects on people and communities, including hearing, interference
with speech, sleep and learning / thinking, annoyance, complaints, and provides some informa-
tion on non-auditory health effects.16

Validity of Complaints

One often hears that complaints are not a valid consideration when determining noise and
land use compatibility. The U.S. Court of Appeals recognized their value in developing the ban:

In 1999, in response to complaints from residents, the Airport Authority commissioned a study to
examine noise exposure from aircraft in the area surrounding the airport.17
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The record shows that during these proceedings the City of Naples did adopt an ordinance forbidding
all noise in excess of DNL 60 dB, including music and construction equipment; that the area is a retirement
community; that the area is one of outdoor living; and that aircraft noise is the leading cause of noise com-
plaints. This evidence, much of which the FAA never addressed, all supports the conclusion that DNL
60 dB level is considered a significant noise threshold in the City of Naples.18

Conclusion/Analysis

Whether an airport wishes to pursue a FAR Part 161 type restriction or work to pursue a
course towards greater noise and land use compatibility based on cooperative efforts, the APF
experience demonstrates the importance of working with surrounding jurisdictions to develop
an integrated land use plan to which all parties are committed and which will ultimately result
in land use decisions based on that plan. The court rulings from the Naples Part 161 case have
established the precedent that local circumstances can justify more stringent restrictions than
current guidance is generally believed to support.

Naples Municipal Airport, Naples, Florida 2.159

18 Ibid.
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Introduction/Airport Overview

Naval Air Station Pensacola (NAS Pensacola) is owned by the
United States Navy and is managed by the Naval Station
Commanding Officer. Established in 1914, NAS Pensacola is
home to the Navy Blue Angles flight demonstration team and
Training Air Wing Six, which provides training for advanced
Naval Flight Officer, Air Force Navigator, and International
Flight Officer training. The naval base is situated in the western
part of the Florida panhandle on the Gulf of Mexico, in the
southern portion of Escambia County (Figures 2.12-1 and
2.12-2). The general physical facilities of the Airport are out-
lined in Table 2.12-1.

History of the Airport

In 1912, Congress enacted the Naval Appropriation Act, a
directive to create aeronautical development, which included
a provision to conduct a survey of aeronautical needs and to
establish a policy to guide future development. One of the
most important recommendations from the survey was the
establishment of an aviation training station in Pensacola,
Florida. Today, NAS Pensacola is one of the oldest naval
flight training air bases in the nation. The air base is approx-
imately 95 years old and is considered to be the “Cradle of
Naval Aviation” where all naval aviators initiate their flight
training.

NAS Pensacola has played a vital role for Navy activities in both World Wars. Upon entry into
World War I, Pensacola was the only naval air station, with 38 naval aviators, 163 enlisted men
trained in aviation, and 54 airplanes based at the station. As World War II approached, NAS
Pensacola became the hub of air training activities. It expanded training to over 1,100 cadets a
month, which was 11 times the amount trained annually in the 1920s.

Fortunately, initial civilian growth around the naval base was slow; however, encroachment
is becoming a greater concern as a greater population continues to move to the coast. In recent
years, encroachment of both residential and commercial development has threatened NAS
Pensacola.

2.161
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Naval Air Station Pensacola 
(NAS Pensacola), Pensacola, Florida

Figure 2.12-1. Aerial view of NAS Pensacola.
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Governance

The governance for the Airport falls into two categories. The bulk of the responsibility lies with
Escambia County which is responsible for the day-to-day management of the associated land use
plan. The initial development of the land use plan document, known as the Joint Land Use Study
(JLUS), is done by Escambia County with technical assistance from the Navy and financial assis-
tance from the Office of Economic Adjustment (OEA). The development of the JLUS is further
discussed later in this report.

Discussion of Compatibility Issues and Responses

Discussions of existing and future compatibility issues covered three areas in an effort to assess
current concerns: safety, airspace, and noise related issues. Escambia County and NAS Pensacola

have implemented several policies and regulations to help ensure
that the area surrounding the naval base continues to be compati-
ble with military operations. Fortunately, these policies have proven
to be successful; however, there are still some concerns related to
land use compatibility, including light emissions, wildlife attrac-
tants, noise, and height issues, which continue to be addressed.

One operational concern for pilots is light emissions from
urban areas. Naval pilots routinely practice with night vision gog-
gles (NVGs). The ambient light produced by street/parking lot
lighting, as well as the typical ambient light shed by urban areas,
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MAJOR FEATURES 
Airfield

Runway 7L/25R: 8,002 feet long, 200 feet wide; concrete/asphalt 
Runway Lighting: High Intensity (ALSF1) 
Runway 7R/25L; 8,001 feet long, 200 feet wide; concrete/asphalt 
Runway Lighting: High Intensity 
Runway 1/19; 7,137 feet long, 200 feet wide; concrete/asphalt 
Runway Lighting: High Intensity 

Property 
Existing:  5,800 acres  

Table 2.12-1. NAS Pensacola airport profile.

Figure 2.12-2. Aerial view of NAS Pensacola (Source: Google Earth Images).
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can cause night blindness and training difficulties for pilots using NVGs. If there is too much
ambient lighting, the pilot can not do the necessary training. This obviously has an adverse
impact on the overall mission of the base and affects its viability.

Another operational concern that NAS Pensacola has experienced was the implementation of
right hand turns for aircraft departing the runway to avoid overflights over residential areas. The
problem with right hand turns is that it is not standard practice for Navy pilots; they are trained
to do left hand turns which are standard on aircraft carriers. When a pilot can not make left hand
turns, it takes away from the pilot’s training, which could endanger both the pilot and the resi-
dents due to the increased accident potential.

NAS Pensacola is buffered by forested areas and experiences minor bird attractant issues.
The county is not aware of, nor is it involved in, the control or management of wildlife and
bird mitigation efforts for the military installations. Eva Peterson, Senior Urban Planner for
Escambia County noted that the bird issue has not been a significant issue to involve the
county at this time.

Peterson noted that there are minimal complaints regarding noise issues surrounding NAS
Pensacola or any of the outlying airports utilized by the military. She believes this is due to the
proactive approach taken by the county to educate and inform residents within proximity to the
military base about potential noise issues. In addition, real estate disclosure notices are enforced
for the sale of property in the vicinity of the Airport, making future owners aware of the naval base
and the associated impacts such as noise, land use regulations, and zoning. The county’s contin-
ued education and information efforts, coupled with area maps being available to citizens and
realtors selling or purchasing homes within the Pensacola area, also help to eliminate the com-
plaints. The county believes they have taken a very proactive and informative approach to land
use development.1

Should complaints arise, Escambia County handles any complaints regarding noise or other
land use issues pertaining to NAS Pensacola base prior to military involvement. Due to the excel-
lent relationship with the military, Ms. Peterson consults the military for recommendations and
comments on all matters involving the naval base.

Peterson also noted that height is a concern for structures in proximity to NAS Pensacola. The
county has height restrictions based on zoning districts and military criteria, which are imple-
mented as part of the development review process. Current height limitation zoning will not allow
any new tall structures to be erected. The regulations for building and development designs are
found in the land development code for the county.

Litigation

It was noted that there has not been litigation pertaining to the JLUS districts with the partic-
ipating counties and military installations, although there were several instances where litigation
could have been an issue had a compromise not been reached.2

Aircraft Accidents

It was noted that the military installation has not experienced any major aircraft accidents,
thus demonstrating a general safety with current operations.
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Existing Studies, Planning, and Regulations

To help maintain compatible land uses around NAS Pensacola and protect both the military
base and surrounding populations, Escambia County and NAS Pensacola have conducted a JLUS.
The JLUS is a basic planning process designed to identify encroachment issues confronting both
the civilian community and the military installation and to recommend strategies to address the
issues in the sponsoring community(s) comprehensive plan and zoning regulations. The JLUS
program relies on strong community planning and land use zoning capabilities to implement the
compatibility recommendations detailed in the community’s comprehensive plan and zoning
ordinances. The JLUS program is community controlled and community directed.

A JLUS is produced by and for a local jurisdiction or multiple jurisdictions where the mili-
tary installation is located. It is intended to benefit both the local community and the military
installation by combining the Air Installation Compatible Use Zone (AICUZ) program with
the JLUS program. The purpose of the AICUZ program is to promote compatible land develop-
ment in areas subject to aircraft noise and accident potential. The AICUZ reports describe
three basic types of constraints that affect or result from aircraft operations, including height
restrictions, noise zones, and accident potential zones. Each report also includes a list of land
use guidelines.

Neither the DoD nor the various military branches provide additional funding to implement
and/or administer the JLUS upon completion of the study. The county absorbs the additional costs
associated with the planning, enforcement, and implementation of the JLUS in order to protect the
county’s asset and base which is viewed as an essential economic engine for the community.3

The JLUS is conducted in a collaborative manner involving a number of stakeholders, includ-
ing the local elected officials, planning commissioners, local military base command staff, com-
munity business leaders, chambers of commerce, homebuilders, real estate interests, and affected
residents.4 The JLUS program objectives are twofold:

1. To encourage cooperative land use planning between military installations and the surround-
ing communities so that future civilian growth and development are compatible with the
training and operational missions of the installation; and

2. To seek ways to reduce the operational impacts on adjacent land.

There are several criteria that must be met by the community and military installation as they
proceed with a JLUS study. The most important of these are summarized below:

• Consensus building before, during, and after the study is of paramount importance. It is nearly
impossible to do this unless all interested parties are meaningfully involved from the beginning
of the process.

• Carefully crafted organizational structure can ensure that technical needs of the study team are
met, and that policy makers and technical staff of participating jurisdictions and organizations
have ample opportunity to contribute their ideas and express any concerns.

• The geographic planning area should include all jurisdictions that are impacted by the military
installation activities in the geographic planning area. The designation of a Military Influence
Planning District (MIPD), as the JLUS study area, can signify a special inclusive study area for
purposes of developing a consolidated action plan to support compatible development near
military installations.

• Rely heavily on the advice and experience of the Office of Economic Adjustment and the appli-
cable military departments(s) and representatives from the areas that have successfully com-

2.164 Enhancing Airport Land Use Compatibility

3 Interview comments from Eva Peterson, Senior Urban Planner with Escambia County.
4 Joint Land Use Study Program Guidance Manual, November 2006.

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


pleted the implementation of a JLUS. They have been though this process many times and can
help local leaders recognize and avoid potential pitfalls.5

As explained by Mike Davis and Rich Tenga, OEA representatives, the JLUS process works by
nomination. The military will nominate a specific installation for the JLUS study to the DoD. The
DoD staff then meets with the base commander and staff to discuss the JLUS process. If the base
commander is willing to spend the staff time needed to produce the plan, then the DoD will
approach the community to see if there is commitment on their part to undertake and implement
the recommendations that come from the JLUS process. Once all the stakeholders commit to the
JLUS process, a field evaluation is completed to assess the current condition of the military instal-
lation and the civilian community regarding encroachment issues. If any one of the aforemen-
tioned criteria is found to be negative, the DoD will not proceed with the JLUS program.

Escambia County decided to undertake the JLUS in 2005 to address both long and short term
strategies to mitigate and minimize the encroachment of incompatible land uses upon the military
installation. The JLUS recommendations were adopted into Escambia County’s comprehensive
plan, as well as their zoning ordinances, to affectively mitigate incompatible land use encroach-
ment.6 Florida State Comprehensive Plan Legislation as described by Tenga requires that compre-
hensive plans, as well as JLUS studies, be evaluated at the state level for compliance.

Recommendations in a JLUS are used to guide local jurisdictions in the creation and implemen-
tation of land use development controls. The intent of the control is to ensure that future public
and private development around the military installation will be compatible with both the military
mission and the development needs of the community. Its primary goal is to promote a “win-win”
situation for all participants.7

It has been Escambia County’s goal to try to increase the strength of some of the land use strate-
gies and continue to emphasize the recommendations that were outlined within the NAS Pensacola
JLUS study. The desire to keep the military’s presence in Pensacola, by supporting the naval base,
is a key motivating factor for Escambia County. Therefore, protecting this asset is a priority for
county planning staff, the Board of Commissioners, and the County’s development review com-
mittee which reviews all of the proposed development within the boundaries of the JLUS area.8

One of the things stressed in the JLUS program is that the military does not want to stop growth;
the military wants to promote compatible growth throughout the communities that surround the
military installation. It was stated that the County and developers do not feel the JLUSs’ constraints
have diminished the growth of the communities since the implementation of the program.
While the military wants the community to continue to grow, it would like to see the growth
managed in such a manner that it takes into account the health, safety, and welfare of residents
within the Accident Potential Zone (APZ) and Airfield Influence Planning District (AIPD) areas
(Figure 2.12-3). The purposes of the AIPDs are to promote an orderly transition and rational
organization of land uses, maintain military airfield mission, identify areas that can affect or may
be affected by military airfield operations, and to create a compatible mix of uses while maintain-
ing the health, safety, and welfare of the public.9

The AICUZs include the areas surrounding the air base that are influenced by military aircraft
operations (Figure 2.12-4). This area is referred to as the MIPD. The local community conducts
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the study, adopts the study, implements and polices the recommendations outlined in the JLUS,
local community(s) comprehensive plan and ordinances.

As a result of the JLUS, Escambia County has established specific policies and procedures that
developers and real estate professionals must follow when proposing a new development, additions
or modifications to existing structures, and the sale of property within the AIPD.

A few of the implemented JLUS mitigation tools utilized to limit incompatible land uses near
NAS Pensacola include:

• A real estate disclosure form (Appendix B), which must be attached to every parcel of prop-
erty sold within the county that is impacted by the JLUS and AIPD districts. This ensures that
the purchaser is aware of the current zoning, future land use, and if the property lies within
the AIPD, an APZ district, or Noise Zone. This facilitates understanding of what the impacts
are on the property, and what is expected in advance of purchasing the property.

• A development review process is conducted for every site plan and building permit submitted
to the county for approval. During the review process, a developer or resident must comply
with the density and land use restrictions set forth in the AIPD districts. This process helps
regulate all development and ensures compatibility with airport operations.

• Military review and comment within 10 working days on all proposed developments and
building permits to certify compliance with military standards.

• Avigation easements for subdivision approval and building permit approval.
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• Sound insulation appropriate for structures within Noise Zones to help eliminate disruption
due to airport operations.

• Clustering of development, which creates more open space.
• Incentives such as density bonuses for utilizing clustering techniques, and designating areas

in conservation easements which guides development and promotes open space.

For a while, Escambia County had concern regarding the disclosure notification process.
Peterson noted that it is very hard to enforce disclosure requirements and impress upon real estate
agents the need to produce disclosure documentation prior to the sale of the property. Therefore,
the JLUS study identified and recommended that realtors must put the disclosure in the property’s
advertisement to notify potential buyers that they are in an APZ or AIPD area surrounding the mil-
itary installation. Recently, the County Board of Commissioners overturned the Board of Realtors
request to eliminate the policy regarding disclosure notification and has made a more stringent
policy for enforcing disclosure notification.

One initiative that prompted the JLUS study was the continued development pressure sur-
rounding the military installation. The BRAC legislation has increased the community’s willing-
ness to embrace land use planning surrounding military installations. Since BRAC was instituted,
encroachment has been one of the top five reasons for military base closures. Many communities
have cooperated in the JLUS process to “BRAC proof,” or prevent the local military facility from
closure and ensure the facility is adequately protected. One recent area of concern was a proposed
residential development directly off the end of the runway near Blue Angel Lake. This area is sit-
uated in the flight path where the Blue Angels and other Navy demonstration teams fly F-14s and
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F-18s. Fortunately, through coordination of the JLUS, the community and the military installa-
tion were successful in dealing with this example of development pressures and have worked to
maintain open space needed for safety.

Escambia County Comprehensive Plan

The Escambia County Comprehensive Plan is intended to provide orderly growth management
throughout the county and is designed to maintain and improve the quality of life for all citizens
within the county. One of the key features defined in both the comprehensive plan and the land
development code (discussed further in the following section) are the allowable densities and
intensities permitted within the county. These same density and intensity guidelines are also sup-
ported in the NAS Pensacola JLUS.10

Escambia County Land Development Code

In creating the land development code for the County, the Escambia County Board of
Commissioners has considered several key issues including:

• The type of operations conducted and proposed to be conducted at the various airports/
military installations throughout the county;

• The nature of the terrain within areas of concern;
• The current uses of property within and around areas of concern; and
• The uses within various areas and recommendations from the 2005 JLUS addressing military

installations that are vital to the county.

Other items considered by the County Board of Commissioners in the creation of the land
development code was the inherent risk for occupants and owners of property in proximity to the
installation, noise impacts incompatible with residential uses and certain commercial and indus-
trial uses, and obstructions that impair the utility of airports/military installations. The Board of
Commissioners recognizes that hazards and risks should be minimized in the interest of long-term
viability of the military installations and the public health, safety, and welfare of county residents.

As established with the JLUS and the Land Development Code, the Navy will be notified and
provide comment regarding the following land use changes within the study area:

• Rezoning;
• Conditional use;
• Nonconforming uses;
• Variance;
• Development review committee cases;
• Administrative appeal;
• Temporary use of a mobile home for medical purposes;
• Height-restricted areas; and
• Uses interfering with aircraft, i.e., creation of dangerous lighting, smoke or glare, electronic

interference, sanitary landfills, obstruction marking and lighting, installation of marking and
lighting.

Outlined within the Land Development Code are the overlay districts established during the
JLUS process and the permitted uses and use restrictions. Also included are allowable densities
for each district and noise zone. Additional detail on the permitted/prohibited uses for each dis-
trict is found in Appendix A.
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Naval Air Station Pensacola/Escambia Joint Land Use

The AICUZ program identifies circles that encompass the military installation and describes
APZ, clear zones, and noise contours, creating buffers (circles) around the AIPD. These areas are
similar to civilian airport overlay zoning districts; the AIPDs are utilized to identify areas sur-
rounding the military base that regulate and promote compatible land uses and acceptable den-
sities identified by the military, as well as the local community. There are two areas of influence
within the AIPD, inside the AICUZ, and outside the AICUZ:

1. Inside the AICUZ noise continuation, disclosures, land use controls, and density changes are
utilized to regulate incompatible land uses; and

2. Outside the AICUZ is utilized as a buffer between the AIPD and surrounding developments.

Equivalent military noise contours are illustrated in the AICUZ. Every facility has an AICUZ
document that details the progressive noise modeling that recognizes not only the noise aspects,
but the APZs and land use activities that would be acceptable with the military. The DoD
reinforces the findings that come out of the AICUZ. The JLUS is an extension of the AICUZ
process. The AICUZ is a military product created for the military. The JLUS is a project for the
community.11

Community Involvement

The JLUS includes public involvement as a part of the process, and supports positive commu-
nity relations. The JLUS that was completed encompassed stakeholders including outlying airports,
military installations, and residents within and outside of the JLUS area. At the beginning of the
JLUS process, a committee was appointed that consisted of community representatives, including
heads of the realtors associations, heads of the developers associations, as well as many other citi-
zen groups and citizens. The JLUS process requires both public workshops and public hearings. In
order to ensure that all residents surrounding the air base and outlying airports were informed and
educated about the land use planning process, individual invitations were sent to every address
within the AIPD area as well as the outlying airports/airfield residents.

Effective communication has proven successful in the relationship between Escambia County
and the military. This enables them to support compatible development around the base, and also
plan for future development. Escambia County invites the military base commander and his staff
to participate in planning efforts to ensure compatibility, and safety for both NAS Pensacola and
surrounding residents. Before the military engages a community in a JLUS, the military requires
the community to do a resolution of the governing body indicating that they will participate in the
study, provide 10% of the cost, as well as sign a good faith agreement to implement the recommen-
dations from the JLUS. This is all achieved through collaboration, cooperation, and consensus
building between all the parties involved.

After adoption of local land use codes, the military continues to be provided an opportunity to
comment on future land use amendments, comprehensive plan amendments, rezoning, and board
of adjustment decisions. The county attributes the good relationship and success of the JLUS to the
ability to work with the military and the county’s willingness to have the military’s participation
in all aspects of county’s land use planning and zoning efforts. The Navy has a representative at
all of the county board meetings to provide military comment on land use issues that surround
NAS Pensacola. The county feels that having representation at the board meetings, as well as direct
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interaction with county planning staff, is a good asset and promotes the importance of the JLUS
and protection of the NAS Pensacola base.

Another part of the JLUS process is the ongoing education for the community and the military
base. The education component is tailored for the community to emphasize the benefits the mil-
itary installation provides from an economic aspect and why it is important to protect both the
local residents, as well as the air base itself. The local residents take pride in the military base as
the home of the Blue Angles and the original naval pilot training facility and have the willingness
to protect the naval base from incompatible land uses that would hinder the success of the NAS
Pensacola base.

There are no formal citizen groups or participation from the county. The staff continues to be
cut due to budget constraints for the city and county, limiting the amount of time county staff can
dedicate to additional meetings and groups outside of the regular commission meetings. The
county utilizes the development review committee as much as possible to assist with the imple-
mentation and continued monitoring of development activity within the study area.

Economic Impact

The county, citizens, and the Navy view the JLUS/AIPD districts as a partnership between all
of the stakeholders that provides for the protection of the citizens, pilots, and the naval base. This,
in turn, stimulates continued growth and development of the community through economic
stimulation and jobs.

Today, the NAS Pensacola and its associated facilities within Escambia and Santa Rosa coun-
ties, employ more than 16,000 military and 7,400 civilian personnel.12 It is a major employer for
the county, the surrounding cities, and surrounding townships. It also provides additional
employment generated from the surrounding airfields which act as relievers and training facili-
ties throughout the county. The NAS Pensacola base has a strong presence within the Pensacola
community, and would like to continue the excellent relationship with the county. It is the county’s
primary objective to protect the largest economic engine and employer within the Pensacola pan-
handle region.13

Fortunately, the air base has not experienced any obvious economic impacts from incompati-
ble construction or other related projects, even with continued growth in the area surrounding
the base.

Conclusion/Analysis

This case study highlights the importance of active communication with community members,
citizens, governmental bodies, airport association groups, etc. In this instance, this communica-
tion has been instrumental in protecting the naval base (NAS Pensacola) from incompatible land
uses. Establishing and maintaining a proactive dialog, both formal and informal, regarding airport
development is essential. This facilitates open discussion where citizens and governmental bodies
can offer comment and receive education on current and future operational needs and require-
ments of the naval base, as well as discuss community activities and plans.

Continued education and information exchange can lead to unified support for the Airport, and
breed community pride. The residents of the NAS Pensacola community are vested in the naval
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base, and have a sense of ownership and pride as the home of the Blue Angels. Residents are aware
of the importance of keeping NAS Pensacola free from the encroachment of incompatible land
uses, in order to keep it viable and protected.

Cooperation on all levels can lead to a unified vision and similar goals for the base and the com-
munity. The involvement of both the DoD and the state of Florida ensure compatibility with mil-
itary expectations and expectations of the State. The level of cooperation found in the NAS
Pensacola community would not exist without the collaboration between the military base, the
DoD, the state of Florida, and the community residents.
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• The AIPD includes the APZ and noise zones and extend outward from those zones at varying
distances specific to the installation and its use, as well as the area that lies between the bound-
aries (Figure 2.12-5).

• AIPD includes the current APZ and noise contours of 65 Ldn and higher, as well as other areas
in proximity to the airfield.
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Figure 2.12-5. Map of NAS Pensacola planning district overlay (Source: Escambia
County JLUS – NAS Pensacola AIPD).
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• Prohibited: Concentrations of population. No use is allowed that concentrates,
within a structure on a regular basis, more that 25 people per acre. This limi-
tation applies to: sports stadiums, amphitheaters, auditoriums, clubhouses,
churches, schools, hospitals, assisted living, and other medical facilities; hotels
and motels, restaurants and other eating and drinking establishment built to
such a scale that gatherings of more than 25 people per acre would be expected
on a regular basis.

• Prohibited: Parks and Recreational Facilities. Outdoor sports facilities,
parks and recreation areas are prohibited.

• Allowed: Certain recreational, agricultural, manufac-
turing, service, trade, and industrial uses are allowed.

• Allowed: Restrictions on Residential Development.
Residential development is limited to detached, single-
family dwelling; including mobile homes if allowed in
the underlying zoning district, at maximum densities
defined within the AIPD (Table 1.12-2).

• Density Limitations: Density limits established in the
area designated as AIPD 1 are absolute, meaning that
the minimum size for any lot is the inverse of the max-
imum permitted density (Table 2.12-3).

• Rezoning: Rezoning to a commercial district to obtain
a higher density is not permitted. Rezoning is allowed,
but density is limited to the maximum density allowed
in the APZ or AIPD.

• AIPD 2 includes the area that lies outside the AIPD 1,
but is close enough to the airfield to impact or be
impacted by airfield operations.

• Density Limitations: Density limits are not absolute;
meaning clustering, planned unit development and density transfers, when such a program is
developed, are permitted.

• Rezoning: Rezoning is allowed only to a zoning district that allows three d.u./acre or less.

Some of the general requirements for the AIPD districts include the following:

• Avigation easements are utilized to maintain flight operations over specific properties while
still allowing the owner to develop the property in a compatible manner.

• Noise zones consider the type of noise level reduction/sound attenuation measures for prop-
erty within the 65 DNL (Table 2.12-4).

• Real estate disclosure notice that is filed with a parcel of property in perpetuity.
• Height limitations as described in the appropriate AIPD district or the underlying zoning

whichever is more restrictive.
• Hazards to Air Navigation Prohibited: No structure or obstruction shall be constructed or

altered in such a way as to cause a minimum obstruction clearance altitude, a
minimum descent altitude or a decision height to be raised, or be considered a
hazard to air navigation by Federal Aviation Administration aeronautical study
(7460-1) or conflict with Title 14 of the Code of Federal Regulations Part 77.

• Structures in Excess of 200 Feet AGL: Any new structure or obstruction in
excess of 200 feet above ground level shall receive an airspace evaluation from
the FAA prior to development approval, by filing an FAA Form 7460-1.14
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CZ (Clear Zone) 0 d.u./acre 
APZ-1 (NASP) 0 d.u./acre 
APZ-1 (All Others) 1 d.u./2.5 acres
AIPD-1 Area “A” (NASP Only) 0 d.u./acre 
AIPD-1 Area “B” 3 d.u./acre 
APZ-2 (NASP) 2 d.u./acre 
APZ-2 (All Others) 3 d.u./acre 

Table 2.12-2. Density limitations on
residential development.

AIPD 1 Aviation Characteristics 
Maximum 
Density per 

Acre
CZ (Clear Zone) Areas at the end of the airfield runways 0 

A (Area A) 

An area of special concern between the west 
and north runways that abuts the NASP 
property line and includes a portion of APZ-
2 south of Bayou Grande 

0

APZ-1 (NASP 
Accident 
Potential Zone 1) 

Immediately in line with NASP north and 
west runways (includes a small area of 
APZ-2 in Garcon Swamp abutting the APZ-
1 off the west runway of NASP) 

0

APZ-1 (Accident 
Potential Zone 1) 

All other APZ-1s 0.4 (1d.u./2.5ac) 

B (Area B) 
All other APZ-1s 
West of NASP between the base boundary 
and the southerly curve of APZs 1 and 2 

3
Not Absolute 

APZ-2 (NASP 
Accident 
Potential Zone 2) 

Immediately in line with NASP north and 
west runways 

2

APZ-2 (Accident 
Potential Zone 2) 

All other APZ-2s 3 

Table 2.12-3. Maximum density per acre in AIPD 1.

Noise Zones Maximum Density Per Acre 
Noise Zone 3 3 
Noise Zone 2 3 
Noise Zone 3 3 

Table 2.12-4. Relationship of noise
zones to maximum density limitations.

14 Escambia County Land Development Code.
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Introduction/Airport Overview

O’Hare International Airport (ORD) is owned by the city of
Chicago, and the management, planning, design, operations,
and maintenance are the responsibility of the Chicago Depart-
ment of Aviation. The airport is located approximately 
17 miles northwest of Chicago’s Central Business District
(CBD), in Cook and DuPage Counties, all of which are consid-
ered to be regional benefactors of the airport.

The airport consists of 7,300 acres of property, and as part
of the O’Hare Modernization Program (OMP), the city of
Chicago will acquire an additional 433 acres of property adja-
cent to the current facility. The airport is currently using four
terminals, which service its seven runways (Figure 2.13-1).
Domestic and International operations along with cargo ton-
nage are summarized in Table 2.13-1.

Repeated requests for an interview were declined; therefore, the project team was unable to
meet with any staff at ORD. However, the project team did meet with stakeholders and officials
with the O’Hare Noise Compatibility Commission (ONCC). As a result, this case study encom-
passes information regarding the airport itself, but has a strong focus on the ONCC and the role
this organization plays with the airport and surrounding communities.

History of the Airport

ORD was originally constructed in the early
1940s and was first named Orchard Place Airport/
Douglas Field. The airport, initially utilized for
manufacturing aircraft during World War II, began
commercial passenger flights in 1955 when Chicago
Midway International Airport became too small
and over-crowded to accommodate the increasing
aviation demands. ORD’s international terminal
was constructed in 1958, however, the majority of
the domestic passenger traffic did not move from
Midway International Airport until the expansion
at ORD was complete in 1962. Since that time,
ORD has continued to grow to a point where today
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O’Hare International Airport,
Chicago, Illinois

Figure 2.13-1. Aerial view of O’Hare International
Airport.

YTD December 2007 
Source:  AirportIQ 5010 

International Cargo Tonnage
1,039,015.1

88,064.7
31,659.7

1,158,739.5

Freight 
Express
Mail 
Total  

Domestic Cargo Tonnage
435,395.6

67,238.1
29,368.4

532,002.1

 
Air Carrier 
Cargo 
Commuter 
General Aviation 
Helicopters 
Miscellaneous 
Total Aircraft Operations

Domestic Operations
627,258
11,752

175,676
13,164

248
2,851

830,949

International Operations
82,048
8,948
5,028

0
0
0

96,024

Table 2.13-1. O’Hare International Airport.
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the facility is one of the busiest in the United States and is working to reinvent itself with the
O’Hare Modernization Program (OMP).

Governance

As noted, the airport is owned by the city of Chicago and managed by the Chicago Depart-
ment of Aviation. The airport property resides within Cook and DuPage Counties and 
is bounded by a number of local municipalities, with approach and departure areas encom-
passing even more municipalities. This complex collection of local entities provides a diverse
mix of interest groups which must be involved in the development and operation of the 
airport.

Prior to the creation of the ONCC, various community groups had been formed that were
interested in being everything from watch-dog groups to advocates for development of the air-
port. For example, the Suburban O’Hare Commission (SOC) was formed in 1981 by local gov-
ernment officials surrounding the airport declaring that the airport had grown beyond its
prudent size and therefore was exposing citizens to intolerable levels of noise, toxic air pollution,
and safety hazards. The village of Arlington Heights, a local municipality in proximity to ORD,
had been approached multiple times to join the SOC organization and declined the invitation
each and every time. The SOC had been involved in multiple law suits regarding the airport;
however, the village of Arlington Heights, while concerned about noise impacts, did not want to
pursue any additional litigation. Arlington Heights, and other municipalities, felt there was
another way to work with the airport and protect citizens from the escalating noise, air pollution,
and safety hazards being experienced. This desire to work cooperatively began the development
of the ONCC.1

O’Hare Noise Compatibility Commission

The ONCC was established in 1996, and is dedicated to reducing aircraft noise in the commu-
nities surrounding ORD. The ONCC was created by the city of Chicago’s Mayor Richard Daley
on a limited term basis. The ONCC’s special appointment was set to expire in 2005. However,
in 2004, the ONCC requested a 5-year extension that was granted and will now expire in 2010.
It was noted by Village of Arlington Heights Mayor Arlene Mulder that in 2009 the ONCC will
likely look to the City of Chicago to extend the appointment of the ONCC until 2016, which will
be the anticipated full build out date of the OMP. The FAA has written the ONCC into the record
of decision (ROD) for the environmental review project as the agency to oversee all of the sound
insulation mitigation as part of the environmental impact statement; therefore, ensuring the
commission’s appointment until project completion.2

The ONCC membership has grown since 1996 to include 26 municipalities, Cook County,
and 15 school districts that represent 40 communities around the airport.
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• Arlington Heights
• Barlett
• Bellwood

• Chicago
• Des Plaines
• Elmwood Park

• Franklin Park
• Harwood Heights
• Hoffman Estates

1 Interview comments from O’Hare Noise Compatibility Commission Mayor Arlene Mulder.
2 Interview comments from O’Hare Noise Compatibility Commission Mayor Arlene Mulder.

Current community and school members include:
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The Mission statement of the ONCC is:

To assist in developing meaningful methods of reducing the impact of aircraft noise on our surround-
ing neighborhoods through home and school sound insulation, and to reduce wherever possible, aircraft
noise at its source.

The ONCC is guided by the following vision statement:

The O’Hare Noise Compatibility Commission will build and maintain coalitions of communities and
citizens dedicated to the reduction of aircraft noise at and near O’Hare International Airport, and thereby
enhance the quality of life for area residents.3

The ONCC strives to replace confrontation with cooperation, by bringing together the
FAA, the city of Chicago, the airlines, suburban communities; FAA air traffic controllers
(ATC), and pilots to reduce the impact of aircraft noise on the surrounding communities.
This has resulted in a decrease in aircraft noise every year since the commission’s inception,
as well as, an increase in the spending on the sound insulation programs. Mayor Mulder states
that one of her favorite quotes regarding the mission of the ONCC is that, “We want to trade
the court room for a board room.” She also noted that the only solution for airport and com-
munity planning efforts is to establish personal relationships that are built on trust, such as
the relationships built between the ONCC, the FAA, the City of Chicago, the citizens, and the
airport.

The ONCC is based upon an intergovernmental agreement between the City of Chicago,
and every community member and school district who are members of the ONCC. The ONCC
currently has 40 members, which represent a diverse number of municipalities, school dis-
tricts, and counties in proximity to the airport. Airport improvements and developments must
be approved by the ONCC, and also the city of Chicago, to promote compatibility and con-
sensus among all the involved stakeholders. This assists with the flow of information, educa-
tion, and planning efforts, which have benefited both the surrounding communities and the
airport.

Discussion of Compatibility Issues and Responses

When discussing existing and future compatibility issues, three basic areas were discussed in
an effort to assess current concerns. These areas include safety, airspace, and noise related issues.
During the interview with Mayor Arlene Mulder, Chairperson of the ONCC, Brian Gilligan,
Executive Director of the ONCC, Joseph Annunzio, Village of Niles Attorney and ONCC repre-
sentative, and Tim Angell, city of Des Plaines Deputy Director and an ONCC representative, the
project team was able to assess the role of the ONCC, and review the benefits it brings both to
the community and to the airport.

O’Hare International Airport, Chicago, Illinois 2.181

3 O’Hare Noise Compatibility Commission website.

• Itasca
• Maywood
• Melrose Park
• Mount Prospect
• Niles, Norridge
• Northlake
• Oak Park

• Palatine
• Park Ridge
• River Grove
• River Forest
• Rolling Meadows
• Rosemont
• Schaumburg

• Schiller Park
• Stone Park
• Wood Dale
• Cook County
• School Districts: 59, 63, 80,

81, 84, 84.5, 85.5, 86, 87, 88,
89, 214, 234, 299, and 401.
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Many of the residential areas surrounding the airport were built in the 1960s and are not ade-
quately insulated for sound resulting from the amount of commercial air traffic being experi-
enced at the airport today. When faced with mounting noise concerns, Arlington Heights
conducted their own noise study in the late 1980s to assess the impact of aircraft noise on their
community. It was found that at that time, the airport was not doing anything to mitigate or
limit aircraft noise impacts. The runway configuration directed aircraft departures directly
over their village, impacting the quality of life for residents, as well as impacting schools and
businesses within the community. In addition, with the development of additional cargo oper-
ations, they began experiencing increased nighttime operational impacts. The village was con-
cerned why their community was unaware of the development and expansions taking place at
the airport.

Mayor Mulder noted that it became obvious that airport planning and community planning
were both occurring independently of each other and there was no discussion of future growth
or land use concerns. Therefore, communities were impacted by the airport’s operational needs
while the communities were planning and developing potentially incompatible land uses. It was
recognized that the heart of the problem was the fact that the stakeholders were not talking to
each other and discussing land use planning or future needs to promote compatible land use
planning for both the airport and surrounding communities.

With the inception of the ONCC, the local municipalities have been able to become more
actively engaged in the planning process and affect change within their local communities, as
well as the airport. This has been accomplished by an extensive outreach program. For example,
the ONCC holds approximately 30 public meetings annually, and operates through three stand-
ing committees including:

• The Technical Committee;
• The Residential Sound Insulation Committee; and
• The School Sound Insulation Committee.

The total amount spent by the two sound insulation committees since they began implemen-
tation of their programs totals approximately $440 million, which has insulated 6,770 homes and
115 schools.

The city of Chicago’s Airport Noise Monitoring System (ANMS) measures noise at 30 sites
around the airport, and the ONCC reports the results on a monthly basis to the public. The
2006 noise levels at the airport were reported by the ONCC to have decreased due to quieter
aircraft, greater adherence to the nighttime O’Hare Fly Quiet Program, and other techno-
logical and operational improvements. In addition, an Ad Hoc committee of the ONCC
drafted a model sound insulation ordinance, which surrounding communities were encour-
aged to adopt into their existing building codes to make homes and commercial locations
quieter. As noted, the majority of the issues noted in this interview were concentrated on
noise, due to the primary focus of the ONCC. There may also be safety and airspace issues;
however, due to the inability to interview ORD staff, those topics are not discussed in the
report (Figure 2.13-2).

Litigation

There has been one law suit related to land use around ORD. In 1989 the U.S. Supreme Court
let stand the State Supreme Courts ruling by throwing out a law suit by a homeowner who
believed airplane noise had lowered the value of the property, affirming that State Courts have
jurisdiction over noise control standards.
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Aircraft Accidents

ORD has experienced a few aircraft accidents on airport property and in the approach zones
to the airport that have been documented since the 1960s. A couple of these accidents are directly
related to incompatible land uses, as the aircraft have crashed into objects in the flight path upon
takeoff.

Existing Studies, Planning, and Regulations

There are several planning studies and planning efforts which should be mentioned that have
land use ties, and each are discussed below. These three items are all guided by the underlying
airport master plan.

O’Hare Modernization Program (OMP)

The OMP is intended to reconfigure the airport’s existing intersecting runways in a parallel
layout, resulting in reduced delays and increased capacity, which will allow the airport to meet
the region’s future aviation demands. In addition, a new terminal facility with more airline gates
and parking is being developed to accommodate the increased passenger demands. The airport
will need to acquire through the Land Acquisition Plan, approximately 430 acres of additional
property in order to accomplish the criteria detailed in the OMP. The cities impacted by the land
acquisition are Chicago, Des Plaines, Elk Grove, and Bensenville. So far, 552 parcels in the south-
west region, and 41 parcels in the northwest region have been acquired.

O’Hare International Airport, Chicago, Illinois 2.183

Figure 2.13-2. Aerial view of Chicago O’Hare International Airport and
adjacent land uses.

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


Noise Compatibility

Fly Quiet Program

The Fly Quiet Program was started in June 1997 by Mayor Richard Daley and is designed to
reduce nighttime noise impacts for residential areas that lie in either the approach path or depar-
ture path of aircraft utilizing the airport. The intent is for aircraft to use preferred departure run-
ways, flight paths, and operating procedures that encourage airlines/pilots to reduce impact on
local residents. In addition, the program encourages the use of the O’Hare Ground Run-up
Enclosure (Hush House), which assists in the reduction of noise impacts from aircraft engine
noise during the routine testing and maintenance that occurs during the nighttime hours.

The Fly Quiet Program outlines a preferential runway use plan to minimize the impacts of
nighttime noise for area residents and is utilized between the hours of 10:00 p.m. to 7:00 a.m.
This program is strictly voluntary and is not mandatory due to possible safety concerns that
may arise. The Program also recommends a nighttime arrival procedure between the hours of
10:00 p.m. to 7:00 a.m. where aircraft should not descend lower than 4,000 feet when turning
on final approach into the airport. It was also noted that pilots should limit the use of thrust
reversers during that same time period to also minimize noise impacts. Signs have been placed
at multiple locations on the airfield that remind pilots of the Fly Quiet Program noise abatement
procedures.4

There are approximately 37 permanent monitoring stations throughout the surrounding
communities that track the acoustical impacts for aircraft flight tracks. Additional monitoring
stations will be placed as the airport changes and reconfigures the runway alignments and flight
paths, as part of the new OMP.5

Land Acquisition

The city of Chicago opened the O’Hare Land Acquisition Program office in July of 2002. The
program follows the guidelines outlined by the Federal Uniform Relocation Assistance and Real
Property Acquisition Act, guaranteeing renters and property owners certain rights. The city’s
goal is to acquire property through voluntary negotiations with property owners, but can also
use the right of eminent domain when necessary. The O’Hare Land Acquisition Program plans
to acquire approximately 430 acres of land for the airport in four communities for the imple-
mentation of the OMP (Figure 2.13-3). These communities include Chicago, Des Plaines, Elk
Grove Village and Bensenville.

Vision 100 Land Use Funding Program Section 160 Funds

The Vision 100 – Century of Aviation Reauthorization Act, was signed into law December 13,
2003, and provided a new element for land use compatibility planning. The city of Des Plaines
took advantage of these funds to address planning and zoning issues.

Angell noted that the Vision 100/Section 160 funding has enabled the city to contract with
nationally recognized consultants that can aid the city in implementing progressive zoning and
planning tools that can produce redevelopment more compatible with the OMP. Without the
funding, the city might not have been able to select first-tier consulting firms with the experi-
ence and expertise needed to help Des Plaines articulate zoning and long-range planning prin-
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4 O’Hare Noise Compatibility Commission website.
5 O’Hare Noise Compatibility Commission website.
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ciples critical to address the numerous issues associated with the airport’s current and future
operations.

Community Involvement

Public awareness is a key component for compatible land use planning. It is important for the
community to understand the benefits of having the airport in their community and the impor-
tance of meeting future growth and capacity needs. Once community value is established, the
public has a tendency to support airport development. Effective communication facilitates the
relationship between ORD, the ONCC, and surrounding communities. It is the responsibility of
the airport and local jurisdictions to communicate with each other regarding any operational
changes or development that could affect one another. This gives advance notice to residents of
changes at the airport and helps to ensure that no incompatible land uses are present, or are
encroaching upon the airport.

Mayor Mulder acknowledges that there will always be opposition, but good, local leadership
helps to decrease this opposition by educating and informing citizens. She believes that if the 
airport is upfront and honest with surrounding communities, it is easier for the residents to
embrace the development and change.

O’Hare International Airport, Chicago, Illinois 2.185

Figure 2.13-3. Map encompassing future Airport land acquisition and Airport boundaries
(Source: City of Chicago website).
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The ONCC has outfitted a vehicle called the Community Outreach Vehicle (COV) with the
technology to demonstrate aircraft noise issues such as aircraft noise monitoring, an interactive
aircraft noise demonstration system, and video presentations. In addition to the COV, the
ONCC utilizes their website (www.oharenoise.org) to inform and educate area residents regard-
ing airport operations. They also use video productions (i.e., Aircraft Noise Reduction: The
O’Hare Story), quarterly newsletters, school outreach programs, and speaking engagements that
present the basic information about aircraft noise.

The ONCC recognizes the environment of ORD is changing due to the OMP. The areas that
experience airport-related noise are shifting and moving. Therefore, the intent of the ONCC is
to educate and inform all surrounding communities regarding land use compatibility, as well as
mitigate and minimize airport operational impacts upon the surrounding communities. Mayor
Mulder notes that there has to be communication, understanding, mitigation, and joint plan-
ning to sustain compatibility with airport environs.6

Economic Impact

Maintaining the viability of the airport is important to the local community, as well as the
nation, due to the role ORD plays in the national aviation system. The OMP outlined the eco-
nomic benefits of the airport, which currently generates 45,000 jobs and $38 billion in economic
activity per year. Once the modernization program is complete, the airport is expected to create
an additional 195,000 jobs and another $18 billion of annual economic activity.

Conclusion/Analysis

This case study deals specifically with the importance of community involvement and effec-
tive communication. The ONCC acknowledges the importance of active communication as
being crucial to keeping the airport and surrounding communities engaging with each other.
This allows opportunities for open discussion and comment on current and future needs of the
airport, along with community concerns and activities.

The ONCC places a high emphasis on continuing education for residents affected by airport
operations, and informing surrounding communities on land use compatibility. Their goal is to
minimize and mitigate airport operational impacts on the surrounding communities without hin-
dering airport operations. In addition, the commission strives to replace confrontation with coop-
eration, and the courtroom for a board room where issues and concerns can be discussed openly.

The ONCC provides an opportunity for affected communities and districts to join, and be
represented in a unified approach to deal with incompatible land uses, especially noise, as an
independent agency from the management of the O’Hare International Airport.
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A P P E N D I X  A

Model Sound Insulation Ordinance

MODEL SOUND INSULATION ORDINANCE 
FOR INCORPORATION INTO THE RESIDENTIAL 

BUILDING CODE 

SECTION 1. TITLE AND PURPOSE. The Model Sound Insulation Ordinance. In order to promote good 
health, safety and general welfare of residential property users, regulating construction to accommodate the 
need for sound insulation is necessary. Sound insulation is required to protect the residential user from 
vehicular noise, aircraft noise, train noise and other noises that unreasonably interfere with the general 
welfare of the residents. 

SECTION 2. INTERIOR NOISE LEVELS. Residential structures must have sufficient sound 
insulation/architectural treatment to keep the effect of external noise sources at no more than 45 dB within 
the structure. 

SECTION 3. LOCATION OF STRUCTURES. The placement of all existing and proposed residential 
structures shall be shown as located on a sound overlay map for use by the public. 

SECTION 4. AREAS OF SOUND TREATMENT. The following areas within a residence must be 
addressed: 

a. Windows - Tight fitting windows with an STC rating of 40 to 44 

b. Doors - Prime doors must be pre-hung solid-core doors 

c. Interior Walls - At least 5/8 inch drywall 

d. Interior Ceilings - At least 5/8 inch drywall 

e. Insulation - R-13 for walls; R-25 for ceilings 

SECTION 5. HEATING, VENTILATING AND AIR CONDITIONING (HVAC). HVAC systems 
must be equipped with ventilation ducts connected to the outside so that fresh air may be mixed with 
existing interior air. 

SECTION 6. CERTIFICATE OF COMPLAINCE REQUIRED. Construction drawings shall be 
submitted to the (City, Town, Village) Building Department for review and certification that the proposed 
materials and construction techniques appear to be satisfactory for the desired acoustical treatment and in 
conformance with all applicable code provisions. Subsequent to the completion of the structure but before 
occupancy, a Certificate of Occupancy shall be issued by the (City, Town, Village) when field inspection 
indicates that the construction is in accordance with approved design. 

DISCLAIMER – This model ordinance is to be used only as a guide and not intended to be adopted as 
written. It is imperative that any such ordinance that is to be adopted by a municipality be done so only 
with the consultation and advice of local counsel. 
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A P P E N D I X  B

Village of Arlington 
Heights Ordinance
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Introduction/Airport Overview

Randall Airport is a privately owned, public use general avia-
tion airport / residential airpark owned by the Aerodrome Devel-
opment Corporation (ADC) and operated by Charles Brodie.
Randall Airport was opened to the public in 1946. The airport is
situated in the town of Wallkill, New York, 75 miles from New
York City (Figure 2.14-1). The airport serves the town and vil-
lage of Goshen, as well as the city of Middletown and the town of
Wallkill. The airport adjoins the town of Wawayanda, which
borders the city of Middletown, city of East Middletown, and the
city of Mechanictown in Orange County, all of which are con-
sidered to be regional benefactors of the airport.

Charles Brodie, President of ADC and Airport Manager, notes
that the airport has 72 based aircraft including airplanes, hang
gliders, ultralights, and hot hair balloons; however, the Airport-
IQ 5010 website indicates a much smaller number of based air-
craft as shown in Table 2.14-1. Table 2.14-1 also identifies the
number of annual aircraft operations at Randall Airport.

The majority of aircraft activity at the airport is generated
by single-engine aircraft, with an occasional twin-engine air-
craft landing at the airport. Brodie stated that he believes 
Randall Airport is truly a NextGen System Airport because air-
craft such as the Beech Duchess and Eclipse jet utilize the air-
port without problems with shorter runway length compared
to current corporate aircraft which typically need longer run-
way length. Table 2.14-2 identifies the major features of Randall
Airport, management organization, and services offered.

History of the Airport

Prior to the ADC’s purchase of the airport, it was privately-owned with similar uses. Randall
Airport was originally founded by Sam Randall in 1936. Construction of the airport’s infrastruc-
ture and opening of the airport did not take place until 1946. At that time, the airport was a small
turf strip. Sam Randall purchased the land from area farmers to build the airport. According to
Brodie, one of the original property owners whose land was purchased for the development of
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Randall Airport, Wallkill, New York

Figure 2.14-1. Aerial view of Randall Airport.
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the airport is still a supporter and is continually involved in the development and prosperity of
the airport today.1

Brodie began his interest in Randall Airport not only as a pilot, an aircraft owner and builder,
but also as an investment into the aviation community. Brodie purchased the airport in 1984.
Originally, ADC hired an airport manager to run the facility and promote the development of
“a mixed use airpark.” However, due to the mounting financial constraints, Brodie realized the
only way for Randall Airport to succeed was to find alternative sources of funding. Since that
time, he has worked with the FAA-Airports District Office (FAA-ADO) and the New York State
Department of Transportation (DOT) Aviation Services Bureau, to secure the guidance and
funding he needed to begin development of the airport. As a privately-owned, public use facil-
ity, Brodie was able to obtain federal funding by being designated as a reliever airport to the New
York City metropolitan area.

Even with this federal and state funding, the airport has issues which hinder its long term via-
bility. For example, there are residential developments in proximity to the airport adjacent to the
ADC property (Figure 2.14-2). The development of residential areas surrounding the airport,
including Canterbury Knolls and The Meadows, had already begun by the time Brodie bought
the airport in 1984. The Meadows was one of the original developments built around 1972 with
smaller lot housing for lower income families. Canterbury Knolls owned the property on the
north and south side of Schutt Road. The parcels of property on the north side of the road were
developed first. However, due to the collapse of the real estate market, the Canterbury Knolls
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Table 2.14-2. Randall Airport profile.

MAJOR FEATURES 

Airfield
Runway 8/26: 2,810 feet long, 60 feet wide; Asphalt 
Runway Lighting:  Medium Intensity runway edge lights 

Property 
Existing:  231 acres  
Property encompasses airfield, building area, and runway protection zones 

Navigational Aids & Instrument Approach 
Airport: 
Runway: 
- Runway 8/26:  Medium Intensity  2 – Light Precision Approach Path Indicator Light 
- Runway 8: VOR, RNAV, GPS approach 
- Runway 26: NDB, VOR, RNAV, GPS approach 

Building Area 
Development located on northwest side of Airport 
Apron 
Aircraft Parking Capacity 
Aviation-Related Facilities 
Non-Aviation Related Facilities 

MANAGEMENT AND SERVICES 
Management 

Airport Management and Maintenance: 
- Aerodrome Development Corporation 
- Airport Manager  

Fixed Base Operator (FBO) Services 
Aircraft Fuel (100LL and Jet A) 
Aircraft Parking and Storage 
Flight Training 
Aircraft Rental 

1 Interview comments from Charles Brodie, President, Airport Manager.

Based Aircraft 
Single-Engine Airplanes 
Multi-Engine Airplanes 
Jet Airplanes 
Helicopters 
Gliders  
Military 
Ultra-Light 
Total Based Aircraft 

19
0 
0 
0 
19
0 
4 
42 

*Operations for a 12-month period ending August 6, 2006
Source:  AirportIQ 5010 

Aircraft Operations
Commercial 
Air Taxi 
General Aviation Local 
General Aviation Itinerant 
Military 
Ultra-Light 
Total Aircraft Operations 

0 
0 

17,000
5,500 

0 
4 

22,504

Table 2.14-1. Randall Airport.
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development went into bankruptcy twice before the project
began again in the 1990s. This allowed Brodie the opportunity
to purchase the parcels of property on the south side of Schutt
Road and adjacent to airport property from the Canterbury
Knolls tax sale to develop the mixed use residential airpark
concept.2

Brodie noted that every part of the mixed-use residential air-
park development that he has planned has been discussed and
reviewed with the state for compliance and support. Brodie
believes that the New York State DOT Aviation Services Bureau
has been extremely helpful in this process. The FAA-ADO has
provided Brodie with the needed support and guidance to con-
tinue developing the mixed use residential airpark as a compat-
ible use for Randall Airport.

Financial support from the state and federal government has
been adequate for Randall Airport to assist with compatible
land use needs of the airport, with some limited land acquisi-
tion; however, limited local matching funds limits larger scale
projects.3

Governance

The governance of Randall Airport is unique in that it is privately-owned and operated; how-
ever, it is federally obligated due to the funding it receives from the FAA. To receive this funding,
the airport must address land use compatibility. This requires the airport to be recognized in the
local community and county comprehensive plans, which has been done for many years now.

Brodie acknowledged that airports are political entities and that political support is critical to
a local airport. Being a privately-owned airport, many of the more traditional assurances afforded
to a publicly-owned airport are absent, such as the right to enact airport zoning or utilizing the
power of eminent domain.

New York’s governmental structure has strong city and town authority, so it is critical for an
airport such as Randall to educate and work with the surrounding villages, cities, and towns to
encourage compatible land use activities near the airport. Brodie noted that he has established
relationships with the surrounding towns, the host city, and outlying cities such as Goshen and
the county. He updates these groups on a regular basis and continues to work with them to pro-
tect the airport. He educates these groups regarding the airport’s economic and community ben-
efits to demonstrate the importance of the airport to the local community.

Discussion of Compatibility Issues and Responses

When discussing existing and future compatibility issues, three basic areas were documented
with Brodie in an effort to assess current concerns. These areas include safety, airspace, and noise
related issues. In terms of safety, Brodie noted that the airport experiences some wildlife roost-
ing on site such as Canada Geese during migration periods. The airport practices effective wildlife
management techniques by not letting the geese begin to roost by chasing them off site. The
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Figure 2.14-2. Aerial view of Randall Airport.

2 Interview comments from Charles Brodie, President, Airport Manager.
3 Interview comments from Charles Brodie, President, Airport Manager.

Enhancing Airport Land Use Compatibility, Volume 2: Land Use Survey and Case Study Summaries

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/17633


airport is near a golf course, but Brodie hasn’t noticed any significant wildlife issues or pattern
between the airport and the golf course.

Brodie mentioned that the airport currently has no visual obstructions such as ambient light-
ing, smoke or steam. He also states that the airport is in an excellent location even though the
airport can not expand. Brodie noted that he plans to keep the airport users base as small gen-
eral aviation and corporate traffic.

It was noted during the discussion that there is some concern regarding the development of a
new hospital facility just off the end of the runway. The height of the structure may change oper-
ating procedures. However, Brodie is working with the city, county, and developers to create a
compatible development without hindering hospital functions.

Randall Airport is currently zoned as Airport Residential (Figure 2.14-3). At this time, Brodie
has no plans to change the zoning classification for the airport or the subsequent airpark prop-
erty. The land retained within the current residential zoning is compatible with the proposed air-
port mixed use residential airpark. Charles maintains that residential is a compatible land use
for airports if properly managed. Therefore, in order to maintain airport compatible develop-
ment, the airport will have restrictive covenants (which include land use, noise, height, etc.) to
alert property owners of their proximity to the airport and the compatible uses allowed within
the airport’s environs. The mixed use developments are to be airport compatible developments.

As the airport owner, Brodie is currently working with the FAA-ADO and New York State DOT
Aviation Services Bureau to acquire avigation easements for land to the south of the airport
underlying the Runway 8 approach. It was noted that fee acquisition would be preferred, as there
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Figure 2.14-3. Zoning map of Randall Airport, identifying airport and residential
zoning (Source: Randall Airport).
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are taxation issues that affect privately owned airports which often creates financial constraints on
small airports. Cities and towns within the state of New York do not recognize land purchased by
the FAA as airport property and, therefore, is taxed at a higher rate becoming less affordable for
private airports.

Brodie noted that Randall Airport serves the community, not the county as a whole. There is
a county airport that serves the county as a bigger service area with a larger facility. He compares
airports to roads and notes that,

Stewart International Airport (air carrier airport) is like an Interstate, Orange County Airport (regional
general aviation airport) is like a State Highway, and Randall Airport (small general aviation airport) is like
a community road. All airports are complimentary to each other and support the others function within
the nations system of airports. These types of airports do not compete against each other; they just work
together to support each other. Each type of airport needs each other and cannot survive without the other.

Litigation

Since incompatible land use can often lead to litigation, it is important to note that to date
Randall Airport has not experienced any form of legal proceedings.

Aircraft Accidents

Randall Airport has experienced three accidents since 1990. All three accidents have involved
aircraft crashing into trees that lie in the approach to Runway 26. The FAA has provided support
and cleared the obstructions from the approaches since the last incident, which has increased the
airport’s utility; however, additional clearing is still a concern.

Existing Studies, Planning, and Regulations

The planned development around the airport by ADC includes 55 upscale residential homes on
airport property, with taxiway access from each home to the airport’s facilities (Figures 2.14-4 and
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Figure 2.14-4. Plan for residential homes on airport property with direct access
to airfield facilities (Source: Randall Airport).
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2.14-5). This sort of development is typically discouraged by the FAA, however, Brodie notes that
the FAA-ADO has been generally supportive of this proposal. This demonstrates the variation in
the interpretation of the FAA design criteria related to residential airparks. Many within the avia-
tion industry support these types of airparks because they place aviation enthusiasts near the air-
port who are often willing to sign noise disclosure notices and avigation easements, and are
generally more compatible neighbors to airports than the general public.

Brodie notes that the airport’s plans have been shared with the City of Middletown (host com-
munity), the Town of Wallkill, the Town of Wawayanda (adjacent town), and Orange County,
New York, since 1984. He keeps informed of growth and development in the surrounding areas
due to his networking and established connection in the outlying communities such as the Town
of Wawayanda. Many developments would have been built without input or consideration of
Randall Airport without this proactive involvement.

Community Involvement

Brodie has taken a proactive approach to educating local residents about the user base of the air-
port. For example, he often explains that the types of aircraft that currently use or will utilize the
airport are becoming quieter than the single engine aircraft currently utilizing the airport. He also
stated that many of these conversations take place at open meetings and public hearings allowing
him a forum to openly discuss airport operations with the local city council, and area residents.

Brodie stated that he has established both formal lines as well as informal lines of communi-
cation with the surrounding jurisdictions. His philosophy regarding the airport is “that if it does
not benefit the community or the airport then the airport will not pursue the prospective item
(i.e., development, operational modifications, etc.).” This is the way Brodie justifies the impor-
tance of the airport to the surrounding jurisdictions. He emphasizes that the airport will be good
for all the surrounding communities to stimulate growth and development through accessibil-
ity, and he believes that the surrounding jurisdictions have bought into this philosophy, which
is demonstrated by the development of an informal “friends of the airport” group.
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Figure 2.14-5. Aerial view of land to be developed as a residential airpark
adjacent to airfield facilities (Source: Randall Airport).
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Brodie notes that he continually educates and communicates with the surrounding munici-
palities and community residents about how the airport will create economic stimulation and
jobs and how the airport will be an economic engine for the surrounding communities. Addi-
tionally, it is believed that Randall Airport will benefit from economic stimulation provided by
the air carrier airports in the surrounding areas (i.e., Stewart International Airport and John F.
Kennedy International Airport). Since smaller aircraft will likely continue to move outward from
the larger airports, smaller general aviation airports will continue to grow.

Economic Impact

The Randall Airport Business Plan, developed in 2001, recommends a plan of action that
includes four strategic initiatives, all part of the Sponsor’s vision:

1. New Terminal Area: Development of the north-side terminal area, with easy user access for
hangars, terminal building, and commercial space.

2. New Fixed Base Operator (FBO): Attraction of a full service FBO.
3. Commercial Development: Development of on-airport and adjacent airport property for

commercial/retail space, hotel, and other professional business space.
4. Residential Airpark: Attraction of permanent resident airpark users with direct taxiway

access to the airport’s facilities, goods, and services.

In addition to the vision, there are a number of key issues addressed within this report:

• Financial performance of the airport;
• Tax abatement;
• Economic impact of the airport;
• Ability to attract FBOs;
• Compatible property development; and
• Rates and charges.4

It was noted within the Randall Airport Business Plan that the airport has an economic impact
that annually supports:

• 21 jobs;
• $600,000 in incomes; and
• $1.53 Million in total economic output.

If the recommended plan with the residential airpark is implemented, it is estimated to create
207 additional jobs, $6.6 million in additional income and $20.1 million in additional economic
output. Additionally, Brodie notes that to date, Randall Airport has not experienced any delays
or operational procedural changes resulting in economic loss related to land use issues.

Conclusion/Analysis

Randall Airport is a unique facility since it is a privately-owned, federally-obligated airport
with plans to develop into a significant residential airpark. Typically an airport with these types
of plans would not be eligible for federal funding, nor would the FAA look favorably upon their
development. The current issues the airport has faced such as funding for additional land acqui-
sition, and the ramifications of providing local funds to match the federal funds, is taxing on the
airport owner. As these pressures increase, airports like Randall are likely to face decisions related
to either closure or the reduction of facilities as encroachment occurs.

Randall Airport, Wallkill, New York 2.263

4 March 2001 Randall Airport Business Plan.
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Introduction/Airport Overview

Sacramento County Airport System (SCAS) operates four airports: Sacramento International
Airport (SMF), Sacramento Executive Airport (SAC), Sacramento Mather Airport (MHR), and
Franklin Field (F72). In addition, the SCAS manages the airport operations at McClellan Airfield
(MCC) on behalf of the County’s Department of Economic Development.

Sacramento International Airport

In 1957, Sacramento County began the process of acquiring approximately 6,000 acres to con-
struct and later expand a new commercial service airport, Sacramento Metropolitan Airport
(SMF). Critics said the expense was extravagant and the size was based on unrealistic passenger
growth of 750,000 per year. SMF opened in 1967, and with five major airline carriers, surpassed
the 1 million passenger mark by 1968. In the 1980s, SMF continued to expand with the addition
of four new airlines, construction of an in-flight catering facility; a FAA Flight Inspection Field
Office, a second air cargo facility, and a second 8,600 foot parallel runway (16L/34R).

During the 1990s, SMF’s growth continued with three new airline carriers, construction of a
new terminal (Terminal A), a new rental car facility, a new website, and a new name, Sacramento
International Airport (still SMF). The consolidated rental car facility, the first in the nation,
enabled a single shuttle service for passenger access, reduced terminal congestion, and reduced
air quality impacts.

After September 11, 2001, and contrary to many airports across the country, SMF continued
to grow, adding three new domestic airline carriers and welcoming the return of Continental
Airlines. International service was initiated by a new international airline carrier, which required
completion of a new International Arrivals Building to support federal inspection services. In
2004, Terminal A’s six-story parking garage opened, which included a sky bridge to Terminal A
and the display of public art sculptures.

SMF expects to continue this pattern of growth, and in 2004 completed a new 20-year Master
Plan. In July of 2008, construction began on a $1.27 billion dollar Terminal Modernization Pro-
gram to implement projects initially scoped in the 2004 Airport Master Plan. While planning for
future growth, the Airport System also faces several significant constraints on SMF’s future
growth:

• Limited parking space for overnight aircraft;
• Environmental constraints (habitat preservation, sensitive wetlands, etc.);
• The possibility of expansion of the residential community of Natomas to areas near SMF

planned for annexation by the city of Sacramento;
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Sacramento County Airport System,
Sacramento, California
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• The limited capacity of Interstate 5 to carry potential pas-
sengers; and

• Current lack of commuter rail transit connecting the air-
port to the city of Sacramento, the University of California,
Davis, and the city of San Francisco until approximately
2017.

SMF is located 12 miles northwest of downtown Sacra-
mento (Figure 2.15-1). SMF’s two 8,600-foot parallel
runways are fully-instrumented for inclement weather
operations. SMF had approximately 180,037 operations in
2007 according to the FAA Air Traffic Tower Count, dis-
tributed as shown in Table 2.15-1.

Sacramento Executive Airport (SAC)

The city of Sacramento opened the Sutterville Aerodrome
in 1930. In 1941, the city paved and extended the Aero-
drome’s three runways. During World War II, the U.S. Army
Corps took over the facility’s operations. After the war, con-
trol of the airport was returned to the city and the facility was
officially renamed Sacramento Municipal Airport (SAC). By
1955, the city had built a terminal building and hangars and
had improved SAC’s parking, navigational aids, lighting,

and sewer systems. In 1967, Sacramento County became the operator of SAC under a rolling
25-year lease agreement with the city of Sacramento. The airport was renamed Sacramento Exec-
utive Airport. That same year, Sacramento County opened the newly constructed SMF. Growing
commercial operations and the large aircraft associated with them relocated from SAC to SMF
and its longer runways. Today, SAC is Northern California’s primary general aviation airport and
generates revenue through the businesses and citizens who use the airport’s facilities.

SAC is located approximately 7 miles south of the city of Sacramento (Figure 2.15-2). The
airport has three runways: 2/20, 12/30 and 16/34 and two helipads. Runway 2/20 is the longest
at 5,503 feet with an ILS navigational aid associated with runway 2. Runway 12/30 is 3,836 feet
long and runway 16/34 is 3,485 feet long. All runway ends have tree obstruction considerations.
SAC had approximately 99,925 operations in 2007 according to the FAA Air Traffic Tower
Count, distributed as in Table 2.15-2.

Franklin Field

Franklin Field (F72, formerly Q53) began in World War II as a bomber training site, and in
1947 the County of Sacramento acquired the facility from the federal government under the Sur-
plus Property Act of 1944. Today, Franklin Field remains a public use airport with no air traffic

control tower or personnel. The airport has two perpendicular runways with
approximately 36,000 operations per year including flight training. Runway
18/36 is 3,240 feet long and runway 9/27 is 3,100 feet long. Franklin Field is
located approximately 26 miles south of the city of Sacramento (Figure 2.15-3).

Sacramento Mather Airport

Sacramento Mather Airport (MHR), a former U.S. Air Force Base, was
named Mather Field in 1918 after a World War I second lieutenant who was
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Source: Google Maps 

Figure 2.15-1. General location of Sacramento Interna-
tional Airport (SMF).

Aircraft Category Total

Air Carrier 124,300 

Air Taxi  26,325 

General Aviation 27,732 

Military 1,680 

Table 2.15-1. SMF 2007 operations.
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killed during pilot training. In 1923, military personnel were deployed to other bases and
Mather Field was closed. In 1930, MHR was selected by the Air Corps for tactical exercises.
By 1933, the Globe Wrecking Company of Chicago had dismantled and demolished the
buildings at Mather Field. In 1935, the 70th Service Squadron began conducting field train-
ing and supported the 7th Bombardment Group from Hamilton Field for 10 days. In 1941,
due to World War II, MHR was rebuilt and reactivated as an air base. MHR was used for
pilot, navigator, observer, and bombardier training, as well as a stopover location for troops,
aircraft, and materials destined for Pacific combat duty. Starting in 1958, Mather Air Force
Base was home to Strategic Air Command B-52 Wings and operated as a center for inter-
service and international undergraduate navigator training. Although the Air Force slated
MHR for closure in 1988, the airport provided formal long-range, over-water navigator
training through the 1990s.

In 1991, the Sacramento County Board of Supervisors began developing a plan to convert
MHR to a public use facility. In 1993, the Air Force ceased operations at MHR, and in 1995
MHR was transferred to Sacramento County and opened to the public for air cargo and gen-
eral aviation services under the management of the Sacramento County Airport System. The
former Air Force Base was redeveloped into a number of uses, including Mather Airport,
Mather Regional Park, Mather Commerce Center, the Veterans Administration Medical
Center, and the FAA’s Northern California Terminal Radar Control TRACON facility. The
majority of all-cargo carriers operating at SMF relocated to MHR because of
limited apron space at SMF, and the need to develop independent sort facilities.
MHR’s location relative to growing markets along the Interstate 50 corridor was
also a consideration.

MHR has a 24-hour air traffic control tower, two parallel runways and three
helipads. Runway 4R/22L is 11,301-foot long with an instrument precision nav-
igational system accommodating ILS, VOR, DME, and RNAV procedures. Run-
way 4L/22R is nonprecision at 6,040 feet long. The new master plan includes a
new Aircraft Rescue Fire Fighting facility, airfield maintenance facility, and air-
port administration building. Also included is the extension of runway 4L/22R
to 7,200 feet, construction of a new taxiway, and an additional 90,000 sq ft of general aviation
hangar space. Mather Airport is located approximately 10 miles east of the city of Sacramento
(Figures 2.15-4 and 2.15-5).

MHR averages 277 operations per day and had approximately
87,617 operations in 2007 according to the FAA Air Traffic Tower
Count, distributed as shown in Table 2.15-3. The 2003 master plan
forecasts that operations would exceed 108,300 annual operations
by 2021.

McClellan Airfield

McClellan Airfield (MCC) began operations in 1938 as the
Pacific Air Depot, containing administrative buildings, barracks,
warehouses, and a hospital. Later in 1938, the base was renamed to
Sacramento Air Depot and expanded to repair and overhaul P-38
and P-39 fighter planes. In 1940, a P-40 fighter assembly line was
added. In 1941, following the attack on Pearl Harbor, the base
began receiving B-26 and B-17 bombers destined for the Pacific
Theater. The base was renamed in 1948 to McClellan Air Force
Base and continued to repair and overhaul aircraft and acted as the
Sacramento Air Logistics Center throughout the Cold War. During
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Figure 2.15-2. General
location of Sacramento
Executive Airport.

Figure 2.15-3. General location of Franklin Field.

Aircraft Category Total

Air Carrier 1

Air Taxi  3,530 

General Aviation 95.761 

Military 633 

Table 2.15-2. SAC 2007 operations.
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the 1950s and 1960s, McClellan hosted the 552nd Airborne Early Warning
Wing and received RC-121 and EC-121 Warning Star aircraft operations.
Throughout the 1980s and 1990s, McClellan continued to operate mainte-
nance facilities for F-111, FB-111, EF-111 and the A-10 Thunderbolt II aircraft
and continued electronic logistics for military aircraft, equipment, and supplies.

McClellan’s closure was announced in 1995 as part of the BRAC Commis-
sion. The base grounds were heavily polluted with chemicals associated with air-
craft maintenance, fire training areas, landfills, and storage tank leaks. The EPA
listed McClellan as a Superfund site in the 1980s and cleanup is expected to con-
tinue through 2015. In 2001, McClellan was closed as an Air Force Base and con-
veyed to the Sacramento County Department of Economic Development, who
owns the facility and contracts with the Sacramento County Airport System for

airfield management and planning and noise monitoring services.
However, the airport is not part of the Sacramento County Airport
System. The Department of Economic Development converted the
surrounding areas beyond the airfield into an airport compatible
business park with mixed-use tenants including the U.S. Coast Guard
Air Station Sacramento, other aircraft operators and maintenance
providers, the National Guard commissary, and the Aerospace
Museum of California.

McClellan is located approximately 7 miles northeast of the city of
Sacramento (Figure 2.15-5). MCC has a single runway with an
uncontrolled tower with full precision navigational aids for VOR,
DME and ILS.

Land Use Compatibility

Sacramento County developed an Airport System Policy Plan in
2001. This plan assessed the region’s air service demands and the
capacity accommodated by each county-owned airport. The Air
Service Region includes Sacramento, El Dorado, Placer, Yuba, 
Sutter, and Yolo counties, and large portions of Amador, Colusa,
Nevada, and Solano counties.

The Sacramento Area Council of Governments (SACOG) serves as the Airport Land Use Com-
mission for this air service region. SACOG periodically updates Land Use Compatibility Plans
(formerly known as Comprehensive Land Use Plans or CLUPs) typically after new airport mas-
ter plan updates are completed. SACOG welcomes all member parties and stakeholder groups to
participate in updating CLUPs and assists in guiding the region’s cities and counties development
toward compatible land uses. Though Placer County is not a member of SACOG, a portion of
McClellan’s noise contours and flight paths are within Placer County; therefore, SACOG’s update

of the McClellan’s CLUP has included outreach to Placer County and the City of
Roseville. Figure 2.15-6 and Figure 2.15-7 illustrate current airport noise contours
for SMF and SAC, respectively. Mather’s last CLUP update was in 1994, and the
2004 master plan is still in environmental review, so a CLUP update has yet to
occur. In the interim, the County has adopted an intermediate land-use step, the
Airport Planning Policy Area, which includes CLUP considerations, but without
reviewing all future alternatives. The Airport Planning Policy Area maps display
both noise contours and areas regularly overflown by aircraft over 75,000 pounds
at or below 3,000 feet altitude. The SCAS utilizes the California Department of
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Figure 2.15-4. Mather Airport map.

Figure 2.15-5. General location of Mather and
McClellan airports.

Aircraft Category Total

Air Carrier 4,998 

Air Taxi  11,272 

General Aviation 58,331 

Military 13.016 

Table 2.15-3. MHR 2007 operations.
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Transportation’s California’s Airport Land Use Handbook for guidance. Like many airports in
California, SCAS finds it challenging to balance Federal (NEPA) and California (CEQA) environ-
mental regulations with FAA regulations and guidance, especially when wildlife/habitat preserva-
tion and mitigation rules and polices conflict with the primary consideration of airport operational
safety. Environmental regulations do impact land use considerations on and around SCAS facilities.

SCAS regularly receives proposed development plans from Sacramento County’s Planning
Department and advises the project proponents of concerns relating to airport compatibility.
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Sacramento International Airport
Comprehensive Land Use Plan

Figure 2.15-6. SMF current airport noise contours and comprehensive
land use plan.
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While much of this activity is carried out directly with project sponsors, the County Planning
Department also has a Subdivision Review Committee that meets every two weeks through
which airport considerations are also shared with project proponents and County Planning staff.
Additionally, SCAS reports a good working relationship with the city of Rancho Cordova in
implementing conditions of the Mather Airport Planning Policy Area on applicable projects
within Rancho Cordova city limits. The city has also been receptive to SCAS comments on other
projects near Mather, an indication that the city recognizes Mather as a local asset and economic
engine. SCAS has experienced a somewhat more challenging time establishing such collabora-
tion with other surrounding jurisdictions with mixed results. Often, resistance appears to be tied
to a perception that airport land use compatibility considerations are inconsistent with revenue
generating development in the form of property taxes, and, until very recently, demand for res-
idential development was a primary source of such new revenue generation. Since land use is a
local issue, SCAS must rely on cooperation more so than regulation to limit or prevent new
incompatible land uses.

In 1987, McClellan’s Airport Land Use Compatibility Plan was updated while it still operated
as an Air Force Base. Today, McClellan no longer operates as an Air Force Base; therefore, the
fleet utilizing the airport has changed, resulting in a smaller area exposed to high aircraft noise

2.270 Enhancing Airport Land Use Compatibility

Figure 7
Sacramento Executive Airport

65 CNEL Noise Contour

Figure 2.15-7. SAC current airport noise contours.
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levels and has reduced the aircraft safety area required. The
Sacramento Area Council of Governments, acting as the
regional Airport Land Use Commission, is currently revising
the McClellan Airport Land Use Compatibility Plan. The
McClellan Reuse Plan includes a theoretic capacity noise
exposure contour that includes airfield capacity, and full
utilization of landside facilities. Additionally, this exposure
plans for a full capacity scenario and well beyond the 20-year
operational forecast. The noise exposure contours were uti-
lized for the Reuse Plan’s Environmental Impact Report
and are dramatically smaller in area than the noise contours
associated with the facility’s contours developed while it
was still an operational Air Force Base (Figure 2.15-8).

The city of Sacramento has recently proposed a new mixed
residential and commercial use development between the 60 to
65 CNEL for McClellan. The draft SCAS and McClellan com-
prehensive land use would define new residential development
within the 60 CNEL as incompatible. The city has requested
SCAS designate this land as compatible for residential uses, 
citing the state and federal referenced 65 CNEL as the desired
standard for limits on residential land use development.

Ultimately, SCAS has very limited legal recourse to require
consistency with County land-use policies beyond the
County’s jurisdictional boundaries. Enforcement of CLUP
provisions falls under the authority of the ALUC, in this case
SACOG, not Sacramento County. There is concern that after
new incompatible land-uses are created, the jurisdictions that
created them, along with the residents allowed to reside in a
previously incompatible area, may call on SCAS to mitigate
for aircraft overflight impacts.

SCAS Noise Abatement Plans

SCAS periodically conducts noise studies to assess the noise impacts of aircraft operations.
The need to conduct a noise study is generally prompted by a significant change in aircraft
operations—either the number of operations conducted at the airfield, the number and type of
aircraft using the airfield or if the flight paths used for airfield departure/arrival changes.

SCAS has an extensive Noise Abatement Plan (NAP) presented below, which has been devel-
oped over several decades through cooperative efforts with citizens and users. (The FAA Part 150
Noise Compatibility Program, NCP, represents the portion of the NAP that has received FAA
approval and, therefore, can be considered for federal grants.) While operational measures
receive the most public attention, the program is well rounded and includes complementary
compatible land use measures and “continuing program” measures that focus on program
implementation, communication, monitoring, and updating. The cooperative airport, citizen,
and user effort has been, and will continue to be, the key to the success of the noise abatement
program. Citizens provide critical input related to the identification of needs and program
effectiveness.
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Figure 2.15-8. MCC airport reuse plan, full capacity
scenario noise contours and comprehensive land use
plan.
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All of SCAS land use elements are displayed in Table 2.15-4 since they apply equally to all
airports. Due to the unique nature of each airport, their NAPs are displayed in individual
Tables 2.15-5 to 2.15-7. No residences or housing units exist within the 60 CNEL for any of the
airports with the exception of McClellan.

Mather Airport

SCAS states that Mather is near extremely noise sensitive populated areas along Mather’s
approach and departure corridors (Figure 2.15-9). MHR’s specific noise abatement procedures
are displayed in Table 2.15-7. In 2002, SCAS chartered a collaborative regional forum, the Mather
Airport Aircraft Overflight Noise Group. The group was tasked with identifying actions that could
reduce noise impacts from aircraft on the community. Table 2.15-8 lists the 33 recommendations
of which 30 are approved for implementation and an additional 12 are planned for implemen-
tation in the future.
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Land Use Elements 
Sound Insulation (Residences and 
Public Buildings)  

None inside the 60 CNEL Contour. 

Purchase Assurance for Homeowners 
Located Within the Airport Noise 
Contours

None inside the 60 CNEL Contour. 

Aviation Easements 
Aviation easements required for all new residential development within 
Sacramento International Airport policy planning area. 

Zoning Laws No new residential development inside the 60 CNEL Contour. 

Real Estate/Property Disclosure Laws 
Defer to State of California Code of Regulations, Real Estate Disclosure Laws, 
CA Assembly Bill 2776.  

Acquire Land for Noise Compatibility 
to date 

SMF acquired less than 10 parcels.  

 Population within each noise contour 
level relative to aircraft operations 

-None inside the 60 CNEL Contour. 

Airport Noise Contour Overlay Maps 

• Sacramento International Airport 
Comprehensive Land Use Plan contour 

• Sacramento Executive Airport 
Comprehensive Land Use Plan with noise contour 

• Mather Airport 
Comprehensive Land Use Plan contour 

Total Cost of Noise Mitigation 
Programs to Date

$1,000,000 for all Sacramento County Airport System Noise Projects, estimated. 

Source of Noise Mitigation Program 
Funding for Aircraft Noise 

Airport Enterprise Fund. 

Table 2.15-4. SCAS noise abatement land use elements.

Noise Abatement Elements 
Aircraft Noise Abatement Procedures • During the time period between 2145 and 0645 local time daily, turbojet 

IFR/VFR training operations shall be conducted in an east traffic pattern for 
runway 16L, and assigned a heading of 010 and an altitude of 3,000 feet. 

Preferential Runway Use System • Airport's nighttime preferential runway system calls for use of runways 34L/R 
between 2145 and 0645 local time daily as conditions permit. 

Control of Ground Based Noise 
Sources

• Engine Maintenance Runup Restrictions.  

Cooperative Airline/Airport Program • Encourage Stage 2 phase-out; completed. 
• Stage 2 airplanes >75,000 lbs are prohibited from operating at airports within 

the 48 contiguous states. 
Continued Monitoring  • Noise Hotline.  

• Airport Noise and Operations Monitoring System. 
• Flight Tracking System .  

Table 2.15-5. Sacramento International Airport noise abatement elements.
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Community Involvement

SCAS has long emphasized public outreach as an important part of its mission. A good exam-
ple of SCAS’ communication and public outreach is outlined Table 2.15-8. In 2002, SCAS char-
tered a collaborative regional forum, the Mather Airport Aircraft Overflight Noise Group. The
Group is tasked with identifying actions that could reduce noise impacts from aircraft on the
community and serves as a liaison between the Airport and the surrounding communities to
ensure continuing and timely discussion of mutual Airport and community interests. Mather
Airport also has a quarterly Technical Noise Committee meeting which allows SCAS time to
meet with cities such as Rancho Cordova and Folsom on arising issues. Additionally, SACOG
provides continuity and communication between SCAS and the surrounding member jurisdic-
tions. As previously mentioned, though Placer County is not a member of SACOG and since
McClellan operations impact this county, outreach with both Placer County and the city of
Roseville has been included in the CLUP update. Finally, each airport manager has an informal
network of communication between each other and their surrounding jurisdictions.

When an Airport Land-Use Compatibility Plan Update is initiated, an Advisory Committee
is typically established by SACOG, the Airport Land Use Commission responsible for such updates.
Advisory Committees typically include SCAS staff, airport users, fixed based operators, pilots,
elected officials, and local, state, and federal officials, to provide input and make recommendations
to the staff and consultants. Committee members help disseminate information on these studies to
the rest of the community and to the aviation industry and to solicit input from these groups.

SCAS outreach on noise and land use issues has included:

• Public forums;
• Website;
• SACOG meetings;
• Mather’s Technical Noise Committee;
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Noise Abatement Elements 
Aircraft Noise Abatement Procedures • Traffic pattern altitude is 1,024 feet; 1,524 feet for turbine-powered and large 

aircraft.  
• All departing aircraft shall climb on runway heading to an altitude of 600 feet 

before turning unless otherwise instructed by the tower or for flight safety.  
• No touch-and-go operations between the hours of 2100 and 0600 local time. 
• No practice instrument approaches between the hours of 2100 and 0600 local 

time. Full-stop instrument approaches acceptable at all times.  
• Mid-field or Intersection takeoffs are prohibited. 
• Formation landings and takeoffs are prohibited. 
• Use of the airport is restricted to aircraft with FAA certified takeoff noise 

levels of 84 EPNdB or less as listed in FAA Advisory Circulars 36-1G and 
36-2G.

• Turbojet aircraft will use Runway 02/20 unless otherwise directed by ATC or 
for flight safety. 

Runway Restrictions  • Runway 16 closed to takeoff by turbo jet aircraft.  
• Runway 02/20 maximum GWT 50,000 lbs. 

Preferential Runway Use System • Calm wind runway and turbojet aircraft, runway 02/20. 
Continued Monitoring • Noise Hotline.  

• Airport Noise and Operations Monitoring System. 
• Flight Tracking System. 
• FIGURE 7 SAC Current Airport Noise Contour map. 

Noise Level Restrictions • Use of the airport is restricted to aircraft with FAA certified takeoff noise levels 
of 84 EPNdB or less as listed in FAA Advisory Circulars 36-1G and 36-2G. 

• U.S. Stage 2 Phase out complete as of 12/31/1999 (CFR Part 91.801). Stage 2 
airplanes >75,000 lbs are prohibited from operating at airports within the 48 
contiguous states. 

Table 2.15-6. Sacramento Executive Airport noise abatement elements.
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• Mather Airport Aircraft Overflight Noise Group;
• Real estate disclosure brochure;
• Jeppesen chart inserts and flight manuals;
• Sanderson flight manuals;
• Information provided to NBAA, AOPA, ALP, ATL, and ATC;
• Informal meetings with planning departments;
• Pilot and ATC briefings; and
• Direct communication with specific airlines.

Accident/Safety Issues

While SCAS facilities have an extraordinary safety record, a tragic 1972 fatal air show accident
at SAC involving an F-86 that crashed into a local ice cream parlor resulted in the deaths of
22 people on the ground, including 12 children. This accident continues to remain a catalyst for
both citizens and SCAS to remain vigilant about compatible airport planning surrounding all
SCAS airports. In February 2000, Emery Worldwide Airlines Flight 17, a Douglas DC-8, on a
scheduled evening cargo flight from Mather Airport to Dayton, Ohio, with three crew members
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Noise Abatement Elements 
Aircraft Noise Abatement Departure 
Procedures

• Departure aircraft are encouraged to climb to ATC clearance limits as soon as 
practical. ATC noise abatement procedures in effect from 2200 to 0700. 

• VFR Turbojet aircraft departing north or northwest from the centerline of the 
runway will begin turns at or above 1,100 feet MSL. 

• VFR piston aircraft departing the traffic pattern shall not make turns prior to 
reaching 700 feet MSL. 

Aircraft Noise Abatement Arrival 
Procedures

• Pilots are requested to use best operating practices to minimize aircraft noise at 
all times. Whenever possible, fly arrivals at or above 3-degree glidepath. 

• Standard Traffic Pattern altitudes are 1,096 feet MSL piston aircraft, 1,896 feet 
MSL turbine aircraft. 

• Normal traffic pattern flow is  
Runway 22L - left traffic 
Runway 22R - right traffic 
Runway 4R - right traffic 
Runway 4L - left traffic  

• If traffic allows, turbojet aircraft will use left traffic for runway 22R and right 
traffic for runway 4L.  

• Arrivals form the North and East: Vectors to intercept the approach east of 
CAMRR (20nm from the runway end) at or above 6,500 feet MSL. 

• Arrivals from the South through the Southeast: Vectors to intercept the 
approach east of LDOOR (15nm from runway end) at or above 5,000 feet 
MSL. 

• Aircraft entering a downwind from the Southwest of Mather must turn final 
prior to 10 miles. If unable, aircraft will be vectored to intercept final approach 
east of LDOOR at or above 5,000 feet MSL.  

Preferential Runway Use System • Runways 22L/R Departures: All jet departures turn left and maintain  
heading 090 through 4,000 feet MSL before proceeding on course. 
Northbound departures maintain 090 heading until passing through 6,000 feet 
MSL prior to proceeding on course. 

• Runways 4L/R: All jet departures turn right heading 100 until reaching 4,000 
feet MSL, northbound departures maintain 100 heading until passing 6,000 
feet MSL. 

• During Nighttime calm wind conditions use Runways 22L/R. 
Air Traffic Control Noise Abatement 
Procedures

ATC noise abatement procedures in effect from 2200 to 0700. 

Control of Ground Based Noise 
Sources

• Minimum use of reverse thrust.  

Cooperative Airline/Airport Program Encourage Stage 2 phase-out; now complete. 
Continued Monitoring  • Pilot and Citizen Noise Hotlines 

• Airport Noise and Operations Monitoring System 
• Flight Tracking system  

Table 2.15-7. Mather Airport’s noise abatement elements.
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aboard, crashed into an auto salvage yard shortly after take-off. While the three crewmembers
were fatally injured, there were no other injuries or deaths associated with this accident. McClellan
had one accident in 1944 involving a take-off of a Curtis C-46.

SCAS has a more difficult time with preventing obstructions. Franklin Field has obstructions
at all four runway ends. Runway 18 has a 5-foot fence obstruction, 400 feet from the runway end;
Runway 36 has a 30-foot tree obstruction, 1,275 feet from runway end; Runway 9 has a 60-foot
telephone line obstruction, 1,500 feet from runway end; Runway 27 has a 45-foot telephone line
obstruction, 1,300 feet from runway end. Executive Airport has tree obstructions varying from
33- to 62-feet high at each runway end and a residential development with trees that inhibit and
occasionally block the Control Tower’s line of sight at the approach end of Runway 30. McClellan
has a 90-foot tower obstruction.

SCAS reports that they have informal conversations with the surrounding jurisdictions
regarding potential obstruction developments. Formal notification of proposed developments
is through typical public disclosure requirements. The surrounding jurisdictions are cognizant
of airspace restrictions for obstructions if they are proposed within a 5 nm radius of the airport.
Seldom do jurisdictions understand that proposed development that is even further from the
airport can also exhibit a similar obstruction hazard, depending on location and type of struc-
ture. In many cases, planning staff at other jurisdictions or even within Sacramento County
may not be aware of federal, state, and local regulations concerning airspace protection. There-
fore, SCAS is often not informed about the proposed hazard unless notified by FAA. SCAS staff
spends considerable time and effort in educating project sponsors and planners on such reg-
ulations. In cases where such educational outreach was not effective, SCAS would need to rely
on assistance form the FAA, the state of California Department of Transportation and SACOG
for assistance in contesting development of potentially hazardous and incompatible land uses.

The FAA is responsive and willing to assist in researching project impacts on planned future
improvements, such as proposed new category III ILS’ at Mather or SMF.
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Figure 2.15-9. MHR current airport noise contours and comprehensive
land use plan.
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Proposed Measure SCAS Action Status/ Date 
Completed 

Aircraft fly and approach at higher 
altitude, promote 3-degree ILS 
approach.

Pilot Information Line informs of 3 
degree or greater glide slope on 
approach. ATC briefed. 

Implemented/ July 2003 

Delay extension of flaps and landing 
gear, permitted by conditions.  

Pilot Information Line informs of pilot 
controlled delays. 

Implemented/ 
September 2003 

Encourage use of VOR/DME 
approach.

Measure shifts noise to residents living 
under VOR/DME approach.  

Tested between July 15 
and November 13, 2003/ 
FAA denied 

Standard Terminal Arrival 
Procedures (STARs) for noise 
abatement procedures. 

Formal request to FAA on October 1, 
2003 for ILS arrival or any other 
procedures identified in Comprehensive 
Noise Abatement Plan 

Awaiting FAA response 

Conditional Extension of Runway 
22R. 

Preferential runway use policy 
developed in Master Plan EIR/EIS 

Accepted/ December 
2003 Master Plan 
completed 

CEQA(California Environmental 
Quality Act) & NEPA process for 
Mather Master Plan to include 
Folsom, El Dorado Hills, Elk 
Grove, Silver Springs and Rancho 
Murrieta.

• CNEL and single event analysis 
included in EIR/EIS, flight paths, 
addressed in CLUP and Master Plan 

• Policy Planning Areas developed for 
CLUP finalized. 

• Mather Airport Policy Planning Area 
adopted by unincorporated 
Sacramento County. 

• Accepted; December 
2004 EIR ongoing  

• Ongoing/ April 2006 
• Adopted/ April 2006 

Jeppesen inserts include Noise 
Abatement Procedures with 
graphics. 

• 2,000 copies of new inserts to 
Jeppesen plates distributed to pilots. 

• Developing unique flight manual 
pages for arrival, departure and 
nighttime noise abatement procedures 
for Airport Facility Directory, and 
Sanderson’s North American Flight 
Manuals. 

• Completed/ April-
June 2005 

• Ongoing/ Summer 
2006 

Monitor noise before and after new 
approach plate implementation. 

• Noise measurements conducted 
October 2002.  

• Follow-up noise measurements 
included VOR/DME 120 day test.  

• Implemented/ 
October, 2002 

• Implemented/ March 
2003 and August 2003.

Conduct/ participate in chief pilot 
meetings to review current noise 
abatement procedures and airline 
performance. 

• First meeting held on Dec, 2002. 
Updates provided at quarterly tenant 
meetings.  

• 2nd presentation on September, 2003. 
Handout included noise abatement
procedures best practices. 

• March 2004 Technical Noise 
Committee recommended Pilot Info 
Line to inform of NA procedures 

• October 2004 draft Jeppesen Chart 
reviewed. 

• February 2005 review of Continuous 
Descent Approach test results 

Implemented  

indicate revision needed and 
coordination with FAA and ATC.  

• May 2005, final CDA testing 
reported could result in 3-5 dB 
reduction compared to standard ILS 
approach procedures. 

• UPS reaffirmed commitment to 
using CDA. 

• ATC confirms letter of agreement to 
use CDA and place in directives 
manual by Fall 2005. 

• ABX Air adapting CDA for B757 
for B767 usage, testing begins 1st

quarter 2006. 
• 2,000 Jeppesen inserts distributed.  

Update Airport Facility Directory 
with noise abatement procedures. 

• NA Procedure information added to 
Pilot Information Line. 

• Special Airport Remarks page 
includes noise sensitive areas. 

• Implemented/ July 
2003 

• Ongoing/ Dec 2006 

Table 2.15-8. Mather Airport Aircraft Overflight Noise 
Group recommendations.
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Airport Noise Operational 
Monitoring System (ANOMS) 
monitor NA procedural 
performance. 

ANOMS utilized for VOR/DME 
testing, CDA procedures. 

Implemented/ May, 
2004; February, 2005; 
April, 2005; February, 
2006 

FAA Flight certifies glide slope out 
to CAMRR. 

• Request FAA extend ILS glide slope  
to 20 NM. 

• FAA extends ILS service area to 
45NM. 

• CNEL and single event analysis 
conducted for Master Plan EIR/EIS. 

Completed/ October 
2003 

Implement Voluntary Agreements 
with Carriers to control noise. 

• Analyze comprehensive noise 
abatement plan (similar to Fly Quiet 
Programs).  

• Complete EA/EIR/EIS to 
incorporate mitigation measure 

• Seek voluntary agreements with 
carriers. 

• SCAS staff researches other Fly 
Quiet Programs to determine 
appropriate inclusions. 

• Accepted 

• Awaiting completion 
of Master Plan 

• Awaiting 
• Ongoing/ 18 months 

after EIS completed 

Study Departure Tracks to reduce 
noise to South. 

• Detailed analysis conducted.  
• Developed theoretical instrument 

departure procedures and preferred 
NA flight tracks. 

• FAA reviewed procedures. 
• FAA to publish new Instrument 

Departure Procedures for review. 
• Formal submission to FAA 

Procedures for review. 

• Completed/ December, 
2003 

• Completed 

• Completed 
• Awaiting FAA 

Procedures/ 18 months 

Update Boeing National Business 
Aviation Association, Air Line 
Pilots Association and Air Transport 
Association on NA procedures. 

• July 2003, request to add Pilot Info 
Line phone number to publications 
and websites. 

• March 2005, updated arrival and 
departure information. 

• June 2005 AOPA and NBAA 
information provided.  

• June, 2006 develop flight manual 
pages and information on NA 
procedures to FAA’s Southwest US  
Airport Facility Directory and 
Jeppesen’s and Sanderson’s North 
American Flight Manuals. 

• Spring 2005 Boeing website updated 
• Dec 2005 updated publications but, 

NBAA, ALP and ATA did not 
publish information.  

Ongoing 

Regularly disseminate NA 
procedures to aircraft operators with 
positive follow-up. 

• March 2003: distributed NA 
procedures. 

• September 2003, Dec 2003 & April 
2004: presentations delivered at 
Tenant’s meetings. 

• Comprehensive Noise Abatement 
Brochure distributed to tenants and 
chief pilots and on website. 

• Oct 2004: Jeppesen chart insert 
reviewed. 

• June 2005: 2,000 copies of Jeppesen 
charts distributed to pilots. 

Implemented 

Establish web-accessible flight track 
display system. 

July 1, 2003: website is available to 
public. 

Implemented/ July 2003 

Develop pilot information line 
language. 

Completed and updated as needed. Implemented 

Proposed Measure SCAS Action Status/ Date 
Completed 

Table 2.15-8. (Continued).

(continued on next page)
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Protect south departure corridor 
with zoning, easements and other 
land use planning techniques. 

• CLUP will address after Master Plan 
EIR/EIS is completed. 

• Secured Easements with Public 
Outreach to land developers on new 
residential developments. 

• New Policy Planning Area 
developed as interim to CLUP. 

• Accepted/ December, 
2007

• Ongoing/ 2-3 years 
• Completed/ April, 

2006

Require Runway 22L/R departures 
turn to a heading of 090 and reach 
4,000 MSL before turning south (24 
hours).  

FAA unable to implement procedure on 
24-hour basis due to increased air traffic 
operations during daylight hours; ATC 
can determine to use procedure if 
workload and conditions permit. 

Limited Acceptance/ 
June, 2004 

Develop Instrument Departure 
Procedure with preferred NA flight 
tracks.

• Analysis conducted; IDP developed. 
• FAA reviewed. 
• SCAS formally requests FAA 

develop and publish new IDP. 
• FAA Procedures review will take 18 

months. 

• Completed/ March 
2004  

• Completed/ Oct 
2004 

• Implementing/ Feb 
2005 

Utilize NA Departure Procedures 
for minimizing noise impacts. 

• Detailed analysis determine if each 
airline and aircraft procedure (Close-
in or Distant) is most beneficial. 

• HMMH reports on Optimum 
Departure Procedure Analysis 
concluded procedures are currently 
being utilized by UPS, ABX and DHL. 

• Analysis to be used in Comprehensive 
Noise Abatement Plan. 

• Accepted/ 
December, 2004 

• Completed/ May 
2005 

• Awaiting/ 18 months 
after EIS 

Develop a “Fly Quiet Program” to 
monitor NA procedure performance 
and reward high levels of 
compliance. 

• Create Comprehensive Noise 
Abatement Plan. 

• Investigate other Fly Quiet Programs. 
• Master Plan mitigation measures 

included in Plan. 

18 months after ELS 
completed 

Depict Airport Approach and Take-
off paths on official Zoning Maps. 

Flight Track depiction addressed in 
CLUP update after Master Plan 
completed;  
SCAS to work with SACOG to develop 
reasonable radius from airport to 
incorporate flight tracks. 

Ongoing/ January, 2004 

Solicit UPS assistance in 
implementing CDA. 

Brochures and flight manual inserts 
prepared and distributed. 
Reply cards review effectiveness by 
flight crews. 

Implemented/ February 
2006 

Utilize “stabilized” Continuous 
Descent Approach. 

• Formally requests UPS to expedite 
CDA implementation. 

• SCAS, UPS and FAA Center of 
Excellence coordinate CDA 
development, testing and 
implementation. 

• FAA  Oakland ARTCC and 
Northern CA TRACON streamline 
aircraft clearances to enable CDA 
execution by aircraft crews. 

Completed/ October 
2003 to May 2005 

Conduct noise monitoring under 
departure flight tracks. 

Completed. March 2003 

Analyze departure flight tracks to 
identify changes. 

Increase in day-time morning 
southbound aircraft activity 

Ongoing/ March 2003 

Identify flights performing NA 
procedures well and encourage 
behavior. 

• Analysis needed to determine best 
means of reporting. 

• SCAS staff investigate other Fly 
Quiet Programs. 

• Master Plan EIR/EIS identify 
mitigation measures to be used in 
Comprehensive Noise Abatement
Plan.

Ongoing/ December, 
2004 

Proposed Measure SCAS Action Status/ Date 
Completed 

Table 2.15-8. (Continued).
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County Initiated Noise Abatement Items 
Review Plans for Compatibility Noise Manager submit parcel 

development plan review on airport 
compatibility to County Subdivision 
Review Committee. 
Develop referral area on County 
planning maps for regular review of 
development projects. 
Policy Planning Areas for SMF, MHR 
and MCC airports submitted to County. 

Ongoing 
March 2006 

Annual Report to County Board on 
Aircraft Noise Issues  

Report on NA procedures, measures, and 
success; depict historical and current 
noise contours for SMF and MHR.  

Ongoing 

Hold regular meetings with FAA 
ATC staff. 

SCAS staff review NA procedures and 
areas for improvement. 

Ongoing 

Streamline Aircraft Noise 
Compliant Process. 

Utilize website, respond to complaints 
in timely fashion. 

Ongoing  

Upgrade ANOMS. Upgrade ANOMS technology. Completed 
Create working group with 
interested jurisdictions. 

Technical Noise Committee was created 
to provide the opportunity to interested 
jurisdictions to participate in technical 
meetings related to Mather aircraft 
noise. 

Completed 

Update CLUP. Investigate potential easement 
inclusions; 
Public outreach begun with land 
developers. 
Policy Planning Area developed and 
adopted by unincorporated Sacramento 
County. 

18 months after Master 
Plan completed 

Proposed Measure SCAS Action Status/ Date 
Completed 

Table 2.15-8. (Continued).
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Introduction/Airport Overview

Willmar Municipal Airport is located in Willmar, Minnesota,
about an hour drive from the growing city of St. Cloud and
2 hours from Minneapolis (Figures 2.16-1 and 2.16-2). The gen-
eral aviation Willmar Municipal Airport (K-BDH) officially
reopened on September 5, 2006, in a new location. Previously,
the airport was located next to a business park and was closer to
the town of Willmar. The new airport, 2-miles west of the city,
includes improved instrument approaches, a large hangar area,
and a modern terminal. There is one 5,500-foot runway with
plans and room to extend the runway to 6,500 feet in the future.
Currently, there are 64 based aircraft that vary in size and speed
at K-BDH.

The airport handles private, business, and commercial avia-
tion. In recent years, general aviation operations have declined
while corporate jet operations have increased. Much of the traf-
fic tends to fly early or late in the day, but the airport is open 24 hours per day. There are no sched-
uled commercial flights. In total, the airport handles about 20,000 to 25,000 operations per year.

2.281
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Willmar Municipal Airport,
Willmar, Minnesota

Figure 2.16-1. Aerial view of Willmar Municipal
Airport.

Figure 2.16-2. General location of Willmar Municipal Airport.
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History and Development

Willmar, Minnesota, has an aviation history dating back to
the late 1920s when a group of hobby fliers started an airfield
west of the city known as “Ramblewood.” The hobby fliers raised
interest in the city for an airfield that could be open to the pub-
lic. Work on the airfield started in 1934 as part of President
Roosevelt’s New Deal Program. The airfield served as an emer-
gency landing field for a scheduled airline route between the
Minneapolis/St. Paul area and the Black Hills. As aviation grew,
the city recognized a need for a professional airport manager. In
1945, John and Mary Jane Rice came to the Willmar Area to
manage and develop the airport. Figure 2.16-3 shows the airport
during this era.

The Willmar area has been growing as development pressure
ripples out from St. Cloud. The city has the busiest rail yard in the
state and a solid industrial and commercial base. A new highway

is being constructed between Willmar and St. Cloud that will reduce driving times and is expected to
bring more growth and development. In 2006, K-BDH had two runways: one 5,700 ft-by-100 ft
asphalt runway and one 3,500 ft-by-300-ft turf runway. The airport was located adjacent to an indus-
trial park that served a number of companies in the community, including:

• Pioneer Hybrids;
• Hormel Foods (Jennie-O Foods);
• West Central Tribune;
• West Central Communication;
• Cash Wise Food Corporation;
• Burlington Northern Santa Fe Railway;
• Willmar Electric Service;
• Duininck Brothers Construction;
• Dayton Hudson;
• Wal-Mart stores;
• State of Minnesota; and
• U.S. Army.

The decision to relocate K-BDH and construct a new airport started after the old airport initiated
a master plan update process in 1989 and 1997 that explored expansion of the existing facility and
runways to accommodate future increased demand. The airport and local community began to
realize, too late, that K-BDH could not get FAA or state funding because of already-established
incompatible land uses. These included a lighted ball stadium (built by the city on land originally
purchased for the airport), a 130-foot high grain storage elevator, single-family homes, and a
nursing home. Without the FAA and state funds, expansion of K-BDH was not possible.

The city commissioned studies to explore whether to buy out and remove the incompatible
land uses in order to enable expansion on the existing site or whether to relocate the airport.
The studies found that expected cost option of relocating the airport was not much greater than
the buy-out option. In 1997, the cost of the preferred relocation option was projected at about
$12.7 million in 1997 dollars, or $16.2 million in future dollars. A study prepared by HNTB for
the 1997 Airport Master Plan update projects that the FAA would provide 64% of the funds,
the state of Minnesota would provide about 17%, and the city would need to cover about 19%
of the costs. In 1995, a joint airport-planning group recommended relocating the airport to a
site two miles to the west.
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Figure 2.16-3. View of Willmar airfield, c.1945.
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The option of relocating the airport also had the benefit of making old airport land available to
expand the adjacent industrial park, converting it to tax-generating commercial and industrial uses.
By selling its land holdings at the old airport site, the city could generate revenue to cover its share
of the cost of the new airport. The FAA required that the city spend the value of the unimproved old
airport land toward development of the new airport before FAA funds could be used. The city’s share
of the total project cost amounted to about $2.7 million in escalated dollars. A report prepared by
HNTB for the 1997 Airport Master Plan update indicates that the unimproved value of the land was
quite low – less than the city’s share of costs. In response, the city decided to improve and provide
services to the old airport vacant land prior to the sale, dramatically increasing its value, but would
be required to spend only the unimproved value of the land toward the development of the new
facility. HNTB projected that the market would support sales of 300 acres of the land by 2015 which,
once improved, was expected to generate between $6 and 7.5 million. The amount—nearly double
the city’s share of the project costs—could add substantially to city coffers over time.

Governance

The City of Willmar owns and operates K-BDH. The new modern terminal is pictured in Fig-
ure 2.16-4. The airport manager is a city employee and reports to the director of public works.
The new airport location is within Kandiyohi County, and much of the land in the airport vicin-
ity is under the county jurisdiction.

Minnesota Statutes give a municipality that owns an airport the authority to adopt extra-
territorial zoning to protect land uses around the airport. Although an airport owner is not
required to adopt airport zoning, the state strongly encourages local government to do so. Per
Minnesota Statutes §§360.305, state funds for airport improvements are available only to airports
where airport zoning that meets the state’s minimum standards is in place and is being enforced.
Local governments are encouraged to make maximum use of zoning and easements to eliminate
potential hazards instead of acquiring land or interests in land. The state regulations do not allow
the municipality to require removal of a use, structure, or tree made nonconforming by airport
safety zoning. The implication of this requirement is that the city of Willmar had to acquire all
property occupied by any existing use that was not conforming with the state’s minimum airport
zoning requirements, in order to retire the use.

Airport land use and safety regulations are outlined in Minnesota Statutes §§360.061-074. Spe-
cific minimum zoning regulations for land use airspace protection, safety, and noise sensitive uses
are fleshed out in Minnesota Rules, Section § 8800.2400, et seq. Local airport operators may
adopt zoning that either conforms to the minimum standards or is more restrictive. Minnesota
establishes six airspace zones with height restrictions, authorizes but does not require noise sen-
sitivity zones, and establishes three safety zones (A, B, and C)
with specified minimum land use restrictions. For all three
zones, tall structures and uses that cause glare or other possi-
ble hazards are prohibited. Zone B restricts uses that cause peo-
ple to assemble; any use at a density exceeding 15 persons per
acre, and certain noise sensitive uses such as schools. All per-
manent structures are prohibited from Zone A except existing,
low density residential uses, and parcel size may be no smaller
than three acres.

State statutes give authority for the airport owner (city of
Willmar, in this case) to enforce the zoning on land within two
miles of an airport even if the land is within the jurisdiction of
another local government (in this case, Kandiyohi County).

Willmar Municipal Airport, Willmar, Minnesota 2.283

Figure 2.16-4. Willmar Municipal Airport’s
modern terminal.
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The airport operator must offer to either create a joint zoning board having authority to adopt
and enforce zoning, or have the other jurisdiction adopt and individually enforce the same air-
port zoning as the airport operator. Lacking positive response to either option, the airport owner
may simply enforce its zoning in the two-mile radius area around the airport. Thus, the state pro-
vides three possible mechanisms (joint zoning board, separate but equivalent zoning, or uni-
lateral enforcement of zoning), each of which ultimately requires that all affected jurisdictions
comply with airport zoning as specified by the airport owner. Kandiyohi County agreed to form
a joint airport zoning board, which is the option that gives the county the most influence in out-
come through participation in crafting the airport zoning.

There are two public commissions that play a role in airport management: the city’s Munici-
pal Airport Commission (MAC) and the new joint city-county Airport Zoning Board (AZB). The
MAC existed for many years, but had become more or less defunct in the 1980s. The MAC’s stated
mission and purposes are to oversee airport operations, and its authorizing documents make no
specific reference to airport compatible land use. The MAC was never active in reviewing devel-
opment proposals in the city around the old airport. In the wake of the airport relocation, the AZB
was formed. Per state law, the city council and county commissioners each appoint two members,
who together select a fifth member to serve as the chair of the board. The AZB has adopted zon-
ing regulations related to airport land use compatibility, and sits as a land use planning and devel-
opment review board for proposals within the airport influence area and vicinity. The city
planning director and the airport manager serve as staff and regularly attend meetings of the AZB.

The state land use compatibility guidance manual was recently amended in September 2006. In
addition to the basic standards, the manual provides detailed land-use guidance and best practices
and a recommended structure for implementing height and land use regulations that are intended to
minimize airport safety hazards and protect airport operations. The state guidance document pro-
vides model ordinance language that exceeds the minimum standards as an optional guide for local
jurisdictions to use. The Willmar airport manager and planning director praised the state guidance
document, and the staff at the Minnesota Department of Transportation, Aeronautics Division, as
having been very helpful in the airport relocation, construction, and planning processes.

Discussion of Compatibility Issues

Various land use decisions made by the city in the 1980s allowed the development of incompat-
ible land uses in the current airport’s safety Zone B. As previously noted, these included parks, a
lighted ball stadium (built by the city on land originally purchased for the airport), a 130-foot high
grain storage elevator, residential uses, and a nursing home. Each of the first three listed uses is con-
sidered incompatible in the safety zones because they attract wildlife, affect visibility, and penetrate
the Part 77 surfaces. The residential and nursing home uses, while not recommended based on noise
impacts, could potentially have been mitigated regarding noise. Thus at Willmar, noise incompati-
bility was not a major component of the land use incompatibility. The city realized too late the
impact that decisions it made to approve uses in the safety zones would have on future airport oper-
ations and the potential for financial assistance for expansion.

With the development of the new airport (Figure 2.16-5), the city has been working to prevent
new incompatible land uses and to ensure coordination between the city and county on land use
development decisions. Actions that the city has taken include:

• Willmar purchased all Zone A lands around the new airport. Acquisition has been a principal
tool to ensure compatibility, but has been very expensive and has required the use of condem-
nation. The city and airport would like to be able to purchase Zone B lands, but state grant
money cannot be used for that purpose.
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• The new joint city-county AZB was convened. Coopera-
tion among the jurisdictions has been very good thus far.

• The AZB adopted an airport zoning ordinance that con-
forms to the state model ordinance.

There are currently no incompatible land uses in the
airport vicinity of the new K-BDH. No aircraft accidents
have occurred since the new airport opened.

Since the airport opened, the AZB has reviewed and
rejected several proposals for uses in the airport vicinity that
appeared to be incompatible land uses. In one instance, a
company proposed to build a factory with a 300-foot
smokestack near the new airport. In another, the municipal
utility proposed to install large wind turbines in the airport
vicinity. The idea of the turbines was initially vetted with
planning staff at a smaller scale, and staff was tentatively
supportive. However, when the development proposal was
submitted some time later, the turbines were proposed at a
height exceeding 400 feet, which would have penetrated the
Part 77 surfaces. There was also concern that turbines of this
size, having metal blades, might create signal interference in
the precision approaches. Both of these proposals were
denied by the AZB. The municipal utility subsequently
found another more appropriate location for the turbines.

Existing Planning Documents 
and Regulations

Zoning

The Airport Zoning Board adopted a new airport zoning ordinance, which includes an over-
lay district around the airport. In a 2005 interview, the former airport manager indicated that
the city supported making the ordinance stricter than the state model by banning all residential
uses from safety Zone B. Ultimately, the AZB adopted an ordinance that follows the state model
ordinance with no substantive changes. This includes adoption of the six height restriction zones,
and A, B, and C safety zones that codify and apply the state guidance for land use restrictions.
No specific noise zones were adopted.

Land Use Plans

The 2001 Kandiyohi County Comprehensive Plan includes a transportation objective and sev-
eral guidelines relating to airports, as follows:

Objective E: Encourage the improvement of air transportation services and facilities.
Guideline 1: Support improvements to airports within the region when the need has been

demonstrated.
Guideline 2: Airport decisions should consider growth and development factors.
Guideline 3: The County should encourage airport zoning to help ensure that compatible

land use decisions are made, including the height of structures.

The city of Willmar last updated its comprehensive plan in 1989. The city’s comprehensive plan
encourages airport expansion to meet growing demands, but does not address airport land use
issues.

Willmar Municipal Airport, Willmar, Minnesota 2.285

Figure 2.16-5. Willmar Municipal Airport diagram.
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Community Involvement

The decision process to relocate the airport occurred in the context of the 1997 Airport
Master Plan process. During that plan update, the city included a number of public outreach
efforts and received feedback from the public about the potential alternatives. At this time,
communication with the county began as the city looked for a new site outside of city limits.

Cooperation between the city of Willmar and Kandiyohi County has been relatively smooth
by all accounts for two primary reasons. The Willmar Planning Director indicated that an estab-
lished, amiable personal and professional friendship with the county planning director had
extended to good communication and cooperation on the airport issue. The greater context,
however, may be the fact that the state gives authority for an airport owner to impose zoning on
affected land in adjacent jurisdictions. This fact leaves the county with several options on how
to cooperate, but no ability to refuse. Kandiyohi County accepted the option that gave it the best
opportunity to influence the zoning, by participating in a joint Airport Zoning Board and the
drafting of the zoning ordinance.

The planning director reported that the only notable advocates or adversaries in the deci-
sion and implementation process for the airport relocation
have been those property owners whose land was con-
demned for the new airport. In general, the community is
very supportive of the airport. For example, diverse mem-
bers of the community came together in a fundraising effort
to bring an F-14 TOMCAT to Willmar (Figure 2.16-6). The
city was contacted by the National Museum of Naval Avia-
tion about interest in housing and displaying the aircraft,
which was previously located at the Minneapolis/St. Paul
International Airport Naval Base. Local aviation supporters,
enthusiasts, and businesses contributed the needed funds to
hire a company to remove the engines and miscellaneous
parts and disassemble the derelict aircraft, and to transport
and reassemble it in Willmar. The airport plans to landscape
the area and place a walkway around the aircraft to allow
locals and visitors a chance to see it up close.

Economic Impacts

At K-BDH, incompatible land use clearly had an enormous economic impact on the airport
and the municipality. The cost of relocating the airport was initially estimated at $16.7 million. In
2008, city and airport employees were unable to provide information about the actual total cost,
but suggested a figure of approximately $21 million. City and airport employees were also unable
to provide information about what percent of the cost came from federal and state grants, versus
expenditures by the city. Relocating the airport freed up almost 400 acres for additional industrial
and commercial development at the old airport site, which should have a positive economic
impact on the city once it is redeveloped. It appears that the sale of improved lands for industrial
use should more than recoup the city’s portion of the project cost, adding to the local coffers. The
city received more than $97,000 of federal funds to assist with infrastructure improvements in the
redevelopment area, increasing the value of the land for sale. State and federal taxpayers and
aviation-system users shouldered the remaining cost of the local decisions to allow incompatible
uses in the vicinity of the original K-BHD.
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Conclusion/Analysis

At K-BDH, the failure of the city to protect its asset from incompatible land use resulted in
costly relocation of the airport. In particular, the city allowed a number of incompatible uses in
the safety zones, such as a grain elevator and lighted sport field. In this case study, the critical issue
was not that the incompatible land uses had negatively affected airport operations, but that their
presence cut off available funding from federal and state agencies for expansion. Willmar’s air-
port had not required state funds for many years until expansion was contemplated, and had not
enforced land use controls to prevent incompatibilities. But once the community needed to
expand airport operations, it found it necessary to comply with the state requirements for land
use compatibility.

Unlike most states, the state of Minnesota, through its Department of Transportation, provides
extensive guidance on airport land use compatibility, including a model ordinance with mini-
mum requirements information, suggested language, and best practices information. Minnesota
is somewhat atypical in that it requires surrounding jurisdictions to comply with airport land use
compatibility zoning within a minimum two-mile radius of the airport. In order to comply with
funding requirements, Willmar has adopted a range of strategies to protect the new airport from
incompatible land uses. These include acquisition of land in the safety zones, the formation of a
new city-county joint airport zoning and land use review board, and adoption of zoning regula-
tions by the city and county in the airport vicinity.

Although the airport relocation had substantial up-front costs, in the long run, the city of
Willmar may actually realize a net gain from the airport relocation—in effect being rewarded
for failing to protect the substantial public investment in the old airport. The city was able to
relocate the airport just two miles away, preserving it as an economic development engine, while
expanding the amount of land available for industrial and commercial expansion. The 1997
study projected that sales at the old airport site would generate more than twice the city’s
expected share of costs. Willmar was able to secure state and federal funds to cover the vast
majority (approximately 4/5ths) of the airport relocation costs, and substantial grants to assist
with improvement of the old airport lands for sale as improved industrial lands. Finally, con-
version of the land from municipal ownership to tax-generating industrial uses will increase the
city’s tax base over the near-term.

Willmar Municipal Airport, Willmar, Minnesota 2.287
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Abbreviations and acronyms used without definitions in TRB publications:

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