
 TOWN OF CHAPEL HILL 
NORTH CAROLINA 

MEMORANDUM 
 

 

TO: Planning Commission 

FROM: Mary Jane Nirdlinger, Planning & Sustainability 
 Gene Poveromo, Development Manager 
 Eric Feld, Community Sustainability Planner II 

SUBJECT: Land Use Management Ordinance Text Amendment – Airport Hazard District 
Overlay Regulations 

Recommended Action 
• That the Planning Commission receives the information and resident comments 

associated with tonight’s agenda item.   
 
Explanation of Recommendation 

• The Land Use Management Ordinance (LUMO) requires the Planning Commission to 
forward a recommendation to the Council on proposed text amendments.  This item is 
tentatively scheduled for an October 19, 2015 Public Hearing. 

 
Background 

• The Town received an application from Hawthorn Development LLC (attached) 
proposing an amendment to the Airport Hazard District.  The application is associated 
with a proposed development at 700 N Estes Dr. (presented as a Concept Plan to the 
Town Council at the April 20, 2015 Business Meeting1 and the May 4, 2015 Work 
Session.2) 

• At the June 22, 2015 Business Meeting3 Whit Rummel, who owns the lot at 700 N. Estes 
Dr., asked the Council to also consider amending the Airport Hazard District on an 
adjacent lot at 710 N Estes Dr.  In response to the petition, the Council directed staff to 
consider the Airport Hazard Zone on Mr. Rummel’s property, as well as an adjoining site 
to the east, 850 N Estes Dr.  

 
Context with Key Issue 

• We anticipate receiving a Special Use Permit application for a proposed retirement 
community development (800 N Estes Dr.), as described by the Concept Plan presented 

                                                 
1 http://chapelhillpublic.novusagenda.com/Bluesheet.aspx?itemid=3176&meetingid=336 
 
2 http://chapelhillpublic.novusagenda.com/Bluesheet.aspx?itemid=3206&meetingid=338 
 
3 http://chapelhill.granicus.com/MediaPlayer.php?view_id=7&clip_id=2430&meta_id=99429  

http://chapelhillpublic.novusagenda.com/Bluesheet.aspx?itemid=3176&meetingid=336
http://chapelhillpublic.novusagenda.com/Bluesheet.aspx?itemid=3206&meetingid=338
http://chapelhillpublic.novusagenda.com/Bluesheet.aspx?itemid=3206&meetingid=338
http://chapelhill.granicus.com/MediaPlayer.php?view_id=7&clip_id=2430&meta_id=99429
http://chapelhillpublic.novusagenda.com/Bluesheet.aspx?itemid=3176&meetingid=336
http://chapelhillpublic.novusagenda.com/Bluesheet.aspx?itemid=3206&meetingid=338
http://chapelhill.granicus.com/MediaPlayer.php?view_id=7&clip_id=2430&meta_id=99429


 

 
 

to the Council earlier this year.  In order for the Council to consider the Special Use 
Permit, it would be necessary for the Council to amend the Airport Hazard District.  We 
are not aware of any pending or future development proposals for the 710 or 850 N Estes 
Dr. sites. 

 
Next Steps 

• Following tonight’s meeting, staff will collect feedback received and return to Planning 
Commission on September 15, 2015 with additional information, including possible 
options responding to the application to amend the Airport Hazard District and Council’s 
request for an analysis of the overlay zone. 

 
Fiscal Note 

• No fiscal impact is determined at this time. 
 
Attachments 

• Staff memorandum 
• Application from Hawthorn Development, LLC 
• Questions from July 23, 2015 Public Information Meeting 
• Emails with questions from residents 
• Historical documents provided by residents 
• 1981 Ordinance creating Airport Hazard District 
• 1981 Council minutes discussing Airport Hazard District 
• Information from the petitioner 

  



 

 
 

MEMORANDUM 

TO:  Planning Commission 
 
FROM: Mary Jane Nirdlinger, Planning & Sustainability 
  Gene Poveromo, Development Manager 

Eric Feld, Community Sustainability Planner II 
 

SUBJECT: Land Use Management Ordinance Text Amendment – Airport Hazard District 
Overlay Zone Regulations 

 
DATE: August 18, 2015 

PURPOSE 

 
Tonight, the Commission will begin to consider if the standards and restriction associated with 
the Airport Hazard District overlay zone should be amended. 
 

 



 

 
 

AIRPORT HAZARD ZONE 
(700, 710, 850 N. Estes Dr.) 

The property under consideration is currently zoned Residential-2.  This zoning district allows a 
maximum floor area of .093, a minimum lot size of 10,000 square feet, and a maximum building 
height of 50 feet. The airport hazard overlay zone imposes floor area ratios and minimum lot size 
that are more restrictive than the underlying zoning district.  For example, the overlay zone 
allows a maximum floor area ratio of .018 and minimum lot size of 500,000 square feet 
(approximately 11.5 acres).  

The airport hazard zone does not include a maximum height standard.  As best as we currently 
understand FAA regulations, except for a portion of the 850 N Estes Dr. site, located adjacent to 
Martin Luther King Jr. Blvd., the R-2 zoning district height limit of 50 feet is stricter that the 
height limits prescribed by Federal Aviation Administration (FAA) regulations.  

Following the airport hazard overlay district restrictions, a property owner could construct a 
9,000 square foot building (single family home, duplex; or multi-family, daycare, place of 
worship with Site Plan Review approval) on an 11.5 acre lot. With any proposed application, 
staff would require FAA review on the proposed building height. 

BACKGROUND 

Horace Williams Airport Quick Facts 

• Horace Williams Airport (IGX), located at 1001 Estes Drive, is a public use airport 
owned and operated by the University of North Carolina at Chapel Hill.  

• Air traffic at IGX is closed to aircraft 12,500 pounds or greater. 
• IGX prohibits aircraft which create more than 85 decibels measured sound level at 100 

feet altitude (comparable to the sound intensity of city traffic from inside of a car) 
• Hours of operation are Monday through Sunday from 6:00 a.m. to 9:00 p.m. 
• Dimensions of the runway are 4,005 feet long by 75 feet wide. 
• The maximum total number of aircraft based at IGX cannot exceed 50. 
• There are no limitations to number of daily arrivals and departures at IGX. 

History of the Horace Williams Airport (IGX) 

The following provides an abbreviated timeline of key events in the history of IGX: 

• 1928: Charlie Lee Martindale builds the Chapel Hill Airport on 50 acres. One of the first 
airfields in North Carolina, the Chapel Hill Airport offers air shows and pilot training. 

• 1940: Chapel Hill Airport (also known as Martindale Airport) purchased by the UNC and 
renamed Horace Williams Airport for the professor who donated acreage for expansion 

https://airport.unc.edu/


 

 
 

of the airport. Airport becomes a Navy pre-flight school for more than 20,000 personnel, 
including Gerald Ford and George W. Bush. 

• 1941: Original Martindale hanger burned and replaced. 
• 1946: Horace Williams Airport decommissioned. Airport becomes a civilian facility.  
• 1961: Carolina Flying Club founded. 
• 1968: Horace Williams Airport begins housing Area Health Education Centers (AHEC) 

UNC Air Operations for doctors to provide medical training throughout North Carolina. 
• 1981: Airport Hazard District established as part of the Chapel Hill Zoning Ordinance. 
• 1989: Airport runway extended to 4,000 feet. In response to resident concerns, 

Chancellor Fordham agrees to phase out non-University use. 
• 2002: UNC Board of Trustees announces that it will close the airport for the future 

Carolina North campus. North Carolina General Assembly delays closing for at least 
three more years. 

• 2009: Carolina North Development Agreement approved by the Town Council.  Long 
range plans identify replacing the airport with a north campus facility and buildings. 

• 2011: AHEC shifts base operations from Horace Williams Airport to Raleigh Durham 
International Airport. 

History of the Airport Hazard District 

The Council formally created the Airport Hazard District overlay zone with enactment of the 
Chapel Hill Zoning Ordinance (ordinance #81-O-34) on May 11, 1981. To date, we have not 
identified information in the official Town record to explain the justification for enacting the 
established minimum gross land area requirement and maximum floor area ratio allowance. 
Minutes from the February 23, 1981 Regular Council Meeting recall that a developer agreed to 
leave space for the airport hazard zone in exchange for greater density in the developed area at 
Coker Hills West.  

Ongoing Airport Operations 

Throughout its history, the IGX has seen schools and neighborhoods develop nearby along Estes 
Drive. Given its proximity to these uses, there have been community conversations regarding 
noise, safety, and environmental sustainability leading some neighbors to petition for the 
airport’s closure.  

As a University of North Carolina facility, closure of the airport requires an act of the North 
Carolina General Assembly. Although the University has planned to close IGX since 2002 to 
provide space for the new Carolina North campus, the General Assembly has not yet set a date 
for the airport’s closure. 

 

 



 

 
 

Federal Aviation Administration Guidelines 

The Federal Aviation Administration (FAA) establishes standards for determining obstructions 
to air navigation that may affect the safe and efficient use of navigable airspace, as well as the 
operation of existing facilities (e.g. Horace Williams Airport). The standards (found in Part 77 of 
the Electronic Code of Federal Regulations4) apply to any object of natural growth (e.g. trees), 
permanent and temporary construction or alteration, and equipment. These standards also require 
that development applicants proposing construction or alteration within 20,000 feet of the 
runway at IGX contact the FAA to determine whether the proposed height is likely to pose a 
hazard to air navigation. 

North Carolina General Statute 

North Carolina General Statute 63-31 provides for adoption of municipal airport zoning 
regulations as follows: 

“In adopting or revising any such zoning regulations, the political subdivision shall 
consider, among other things, the character of the flying operations expected to be 
conducted at the airport, the nature of the terrain, the height of existing structures and 
trees above the level of the airport, the possibility of lowering or removing existing 
obstructions, and the views of the agency of the federal government charged with the 
fostering of civil aeronautics, as to the aerial approaches necessary to safe flying 
operations at the airport.” 

 
 To date, the University has not informed the Town of issues from the local airport authority 
associated with our present level of off-site zoning control. Prior to Council approval of any 
changes to the Airport Hazard District regulations, we will seek input from the University. 

Central West Small Area Plan 

The Central West Small Area Plan5 includes the portion of the Airport Hazard District north of 
Estes Drive. The Central West Small Area Plan implementation steps include Council 
consideration of removing or lessening Airport Hazard District restrictions.  

The Central West Small Area Plan also calls for higher densities along Martin Luther King Jr. 
Boulevard transitioning to lower densities to the east. A concept plan within the small area plan 
recommends heights from 3 to 4-5 stories with mixed use development in the Airport Hazard 
District, including an anchor use (e.g. mixed use or hotel) with adjacent retail/dining and public 
plaza or green space. 

 

                                                 
4 http://www.ecfr.gov/cgi-bin/text-idx?rgn=div5&node=14:2.0.1.2.9#se14.2.77_119 

5 http://www.townofchapelhill.org/home/showdocument?id=24886 

http://www.ecfr.gov/cgi-bin/text-idx?rgn=div5&node=14:2.0.1.2.9#se14.2.77_119
http://www.ecfr.gov/cgi-bin/text-idx?rgn=div5&node=14:2.0.1.2.9#se14.2.77_119
http://www.townofchapelhill.org/home/showdocument?id=24886


 

 
 

PROCESS 

The request to modify the Airport Hazard District regulations is being proposed as a Land Use 
Management Ordinance text amendment. The Land Use Management Ordinance requires the 
Town Manager to: 1) conduct an evaluation of the proposed text amendment; 2) present a report 
to the Planning Commission; 3) hold a public hearing; and 4) present a report and 
recommendation to the Town Council. 

 

Public Information Meeting 

The Town hosted a public information meeting in the Town Hall Council Chamber on July 23, 
2015 to share the application and petition to amend the Airport Hazard District regulations. 
Additionally, Town staff discussed and responded to questions regarding the approval process. 
Notice of the public information meeting was posted on the Town’s website and was sent by 
postcard to all property owners within 1000 feet of the eastern Airport Hazard District according 
to Orange County land records. 

RECOMMENDATIONS 

That the Planning Commission receives the information and resident comments associated with 
tonight’s agenda item. 
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ATTACHMENT 2 

Application from Hawthorn Development, LLC 

  











Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
2601 Meacham Boulevard
Fort Worth, TX 76193

Aeronautical Study No.
2014-ASO-6407-OE
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Issued Date: 07/31/2014

Whit Rummel
Estes Development
201 Hillcrest Road
Chapel Hill, NC 27514

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Building Estes Development
Location: Chapel Hill, NC
Latitude: 35-56-15.29N NAD 83
Longitude: 79-03-08.56W
Heights: 454 feet site elevation (SE)

50 feet above ground level (AGL)
504 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)

See attachment for additional condition(s) or information.
Based on this evaluation, marking and lighting are not necessary for aviation safety. However, if marking/
lighting are accomplished on a voluntary basis, we recommend it be installed and maintained in accordance
with FAA Advisory circular 70/7460-1 K Change 2.

Any height exceeding 50 feet above ground level (504 feet above mean sea level), will result in a substantial
adverse effect and would warrant a Determination of Hazard to Air Navigation.

This determination expires on 01/31/2016 unless:

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.

(b) extended, revised, or terminated by the issuing office.
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(c) the construction is subject to the licensing authority of the Federal Communications Commission
(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

If we can be of further assistance, please contact our office at (404) 305-7084. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2014-ASO-6407-OE.

Signature Control No: 219844186-225595172 ( DNE )
Darin Clipper
Specialist

Attachment(s)
Additional Information
Case Description
Map(s)
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Additional information for ASN 2014-ASO-6407-OE

Determinations are for case studies 2014-ASO-6407-OE thru 2014-ASO-6411-OE.  Studies represent property
 corner points at greatest site elevation and greatest height(s) of any structures contained within said boundaries.
   
 
If a structure would be built greater than 481 ft. AMSL, an aeronautical study must first be completed to ensure
 there would be no additional aeronautical impacts to IGX to ensure safety of air navigation and efficient
 utilization of navigable airspace by aircraft.
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Case Description for ASN 2014-ASO-6407-OE

Please study all co-ordinates for Estes Development project (2014-ASO-6156-OE) at the same time
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TOPO Map for ASN 2014-ASO-6407-OE
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Sectional Map for ASN 2014-ASO-6407-OE













ATTACHMENT 4 

Emails with Questions from Residents 

  



From: Debra Gold
To: Gene Poveromo; Eric Feld; nj397bench@gmail.com
Cc: Avram Gold; msJuliemcclintock; Marsha Horowitz; Sandy Turbeville; M dB; Diane Bloom; Vera Kornylak;

bruce_runberg@unc.edu; mkelley@chccs.k12.nc.us; adavidson@chccs.k12.nc.us
Subject: Horace Williams Airport Hazard Overlay Zone / Safety Considerations and Proposed Alterations
Date: Tuesday, August 11, 2015 11:16:12 AM
Attachments: HWAquestionsplanningstaffboard.docx

Dear Planning Commission:

You are considering whether to amend or lift the Airport Hazard Overlay Zone.  We would
like to ask you to consider some important questions in advance of your deliberations. A list
of questions is attached to this letter.

When the Carolina Development Agreement was signed in 2009, most people believed that
Horace Williams Airport would be closed. UNC and the Town had approved a compact new
campus situated at the top of the airport runway and the new campus development would
soon be underway.  It was thought to be just a matter of time until the Horace Williams
Airport would be closed and Carolina North would be built.  Nearby residents and others no
longer considered the Airport Hazard Overlay Zone as relevant. 

Six years later, the Carolina North campus is on hold indefinitely and expectations for the
airport have changed so that there are no apparent plans to close or otherwise legally limit
use of the airport. At this point, there is a reasonable expectation that the Horace Williams
Airport could stay open for years into the future. Although University-owned, this airport is
an open, public, general aviation airport. Anyone can fly in and take off from it and the rules
of operation have not been reviewed since AHEC operations were transferred to RDU and
the privately-owned flying club was moved to Siler City.  Currently there is public air traffic
in and out of the airport on a daily basis, including low-flying planes and helicopters. There
is nothing to prevent a significant increase in airport traffic in the near future.

The YMCA, one church, five schools, a day care center and many neighborhoods surround
the landing strip of Horace Williams Airport. Estes Hills Elementary and Phillips Middle
schools with a total of 1100 students are located in a direct line with the runway. Notably,
Phillips was built after a UNC Chancellor assured the School Board that the airport would be
closed. Over the years, the School Board has called for the airport to be shut down. In
addition, a UNC low-level radiation dump and hazardous chemical storage facility are
located close to the runway. These additional considerations underscore the importance of
continuing the Airport Hazard Overlay Zone. 

A review of available documents show that the Airport Hazard Overlay Zone was put in
place by the town in 1983. It may have come about as a result of an agreement reached
between the Town Manager, Town Council and now-deceased landowner/developer J.P.
Goforth, as he received permits for several new developments at that time very close to the
Horace Williams run way.  In light of the historic rationale for instituting the zone, and the
current status of the airport, there is no support for amending, lifting or changing the overlay
zone until the airport is closed. It is an area where an aircraft in trouble could land without
endangering people on the ground.

Citizens for Airport Planning, founded in 1968, has scanned all the airport documents into a
large, single file, “Horace Williams Airport Documents.” We hope you will find these

mailto:sumacstudio@gmail.com
mailto:gpoveromo@townofchapelhill.org
mailto:efeld@townofchapelhill.org
mailto:nj397bench@gmail.com
mailto:golda@email.unc.edu
mailto:mcclintock.julie@gmail.com
mailto:marsam67@yahoo.com
mailto:happyhat@nc.rr.com
mailto:jonahay@att.net
mailto:bloom.diane@gmail.com
mailto:vkornylak@gmail.com
mailto:bruce_runberg@unc.edu
mailto:mkelley@chccs.k12.nc.us
mailto:adavidson@chccs.k12.nc.us

Attachment 1: A List of Questions to Consider Before Altering or Lifting the Horace Williams Airport Hazard Overlay Zone.



1) Given the history of crashes on or near Horace Williams Airport (HWA) over the past 40 years, how will lifting/altering the current hazard overlay district, while the airport remains open, affect the surrounding neighborhoods, including schools, churches, high-density residential, a community center, and a hazardous (radioactive materials) and chemical storage site?

 

2) Most of the plane crashes in Chapel Hill have occurred in or very near HWA and the site of a hazardous materials and chemical storage site that sits adjacent to HWA. In addition, many of the aircraft taking off and landing at Horace Williams Airport carry massive amounts of fuel.  For example, a fully loaded King Air 350i carries 539 gallons of fuel, a fully loaded Citation X+ carries over 1900 gallons of fuel. Does the Town have in place an adequate emergency notification and evacuation plan should there be a crash that involves hazardous, chemical, and/or radioactive materials?  Does the Town have in place adequate emergency resources to react to a disaster that combines explosive fuels and toxic materials?

 

3) If such a plan is in place, does it include efficient evacuation of school children at Estes Elementary and Phillips Middle schools, the elderly who live in adjacent neighborhoods and use facilities such as the YMCA, and the very dense student housing around the airport?

 

4) The airport hazard district was put in place by the Town of Chapel Hill to give residents in surrounding neighborhoods some protection/reduction of on-the-ground fatalities due to possible plane crashes by providing a space for planes to land.  The Town's plan to close HWA to make way for Carolina North has come to a halt for the foreseeable future.  Altering or lifting the hazard overlay district makes it possible for immediate redevelopment of the land that comprises the district, thus putting residents, school children, elderly, and people who work in the community at jeopardy for years into the future until the airport is closed. Why have the people of the town suddenly become less important than they were when the hazard district was put in place?

 

5) What is the reason for lifting/altering the hazard overlay district at this time?  Whom does it benefit? Why is it necessary or needed?

 

6) As long as HWA remains open, is there the possibility that air traffic in and out of the airport will increase?   What is the logic behind altering or lifting the airport hazard district when airport traffic may increase?  (It definitely increases during football/basketball season and the academic year in general.)

 

7) Residents protected by the hazard district and living near the airport have seen an increase in helicopter traffic over the past month alone.  Helicopters are far more likely to crash than planes.  With this increase in copter traffic, why would the Town consider lifting or altering the hazard district?

 

8) If the airport hazard zone is lifted or altered what is the liability of the Town should a crash occur that involves injuries or fatalities on the ground?

 

9) What is the liability of the University?



10) What are the FAA building height regulations for runway flight path airspace? 



11) What does the FAA recommend in terms of runway safety zones and appropriate land use planning in areas surrounding and adjacent to airport runways?



12) The Planning Commission and the FAA should be equally concerned about the safety of those on the ground, as well as the airspace needed for safe landings and take offs. Most aircraft accidents happen upon taking off and landing. Why would the Council want to allow additional dense residential/commercial development within the flight path of a general aviation airport while that airport is still operating?





 







documents useful for gaining a full understanding of the varied history of Horace Williams
Airport. As the historic documents attest, Chancellors, Mayors, Town Councils, and
Commissioners have weighed in with various solutions to the increasingly challenging
situation of a town growing around an airport. This file is available at the Dropbox link
below:

https://www.dropbox.com/sh/6guwt6fcidteq17/AABdSsHC1HZ_uEccVEkF3X_ya?dl=0

In addition, we are supplying a history of the accidents and fatalities that have occurred at or
near the airport (same Dropbox link). To date, crash fatalities have been aircraft passengers;
there have been no fatalities or injuries to people on the ground.  However, the crash of a
Horace Williams-based executive jet in a residential area in Gaithersburg, MD, in December
2014 (NTSB ID: DCA15MA029) killed three people in an apartment. The flight originated
from Horace Williams Airport.

Pilot error and weather conditions are very often contributing factors in accidents on take-off
and landing, and are particularly relevant in the case of general aviation operations such as
Horace Williams, by far the most accident prone category of aviation.  The Airport Hazard
Overlay Zone also serves as an area where aircraft in trouble could be intentionally directed
by pilots to avoid buildings and population.

Before the Planning Commission considers any change to the Horace Williams Overlay
Zone, we strongly recommend that you answer the questions in the attached document:  A
List of Questions to Consider Before Altering or Lifting the Horace Williams Airport Hazard
Overlay Zone. We ask these questions, not to impede proposed development, but to ensure
that such development can occur safely and in accordance with applicable requirements.

Thank you.

Debra and Avram Gold, Huntington-Somerset Neighborhood

Julie McClintock, Coker Hills West

Sam Horowitz, Huntington-Somerset Neighborhood

Sandy Turbeville, Huntington-Somerset Neighborhood

Glen Elder, Huntington-Somerset Neighborhood

Vera Kornylak, Huntington-Somerset Neighborhood

Diane Bloom, Old Forest Creek

Maria de Bruyn, Elkin Hills 

https://www.dropbox.com/sh/6guwt6fcidteq17/AABdSsHC1HZ_uEccVEkF3X_ya?dl=0


Attachment 1: A List of Questions to Consider Before Altering or Lifting the 

Horace Williams Airport Hazard Overlay Zone. 

 
1) Given the history of crashes on or near Horace Williams Airport (HWA) over 
the past 40 years, how will lifting/altering the current hazard overlay district, while 
the airport remains open, affect the surrounding neighborhoods, including 
schools, churches, high-density residential, a community center, and a 
hazardous (radioactive materials) and chemical storage site? 
  
2) Most of the plane crashes in Chapel Hill have occurred in or very near HWA 
and the site of a hazardous materials and chemical storage site that sits adjacent 
to HWA. In addition, many of the aircraft taking off and landing at Horace 
Williams Airport carry massive amounts of fuel.  For example, a fully loaded King 
Air 350i carries 539 gallons of fuel, a fully loaded Citation X+ carries over 1900 
gallons of fuel. Does the Town have in place an adequate emergency notification 
and evacuation plan should there be a crash that involves hazardous, chemical, 
and/or radioactive materials?  Does the Town have in place adequate emergency 
resources to react to a disaster that combines explosive fuels and toxic 
materials? 
  
3) If such a plan is in place, does it include efficient evacuation of school children 
at Estes Elementary and Phillips Middle schools, the elderly who live in adjacent 
neighborhoods and use facilities such as the YMCA, and the very dense student 
housing around the airport? 
  
4) The airport hazard district was put in place by the Town of Chapel Hill to give 
residents in surrounding neighborhoods some protection/reduction of on-the-
ground fatalities due to possible plane crashes by providing a space for planes to 
land.  The Town's plan to close HWA to make way for Carolina North has come 
to a halt for the foreseeable future.  Altering or lifting the hazard overlay district 
makes it possible for immediate redevelopment of the land that comprises the 
district, thus putting residents, school children, elderly, and people who work in 
the community at jeopardy for years into the future until the airport is closed. Why 
have the people of the town suddenly become less important than they were 
when the hazard district was put in place? 
  
5) What is the reason for lifting/altering the hazard overlay district at this time?  
Whom does it benefit? Why is it necessary or needed? 
  
6) As long as HWA remains open, is there the possibility that air traffic in and out 
of the airport will increase?   What is the logic behind altering or lifting the airport 
hazard district when airport traffic may increase?  (It definitely increases during 
football/basketball season and the academic year in general.) 
  
7) Residents protected by the hazard district and living near the airport have 



seen an increase in helicopter traffic over the past month alone.  Helicopters are 
far more likely to crash than planes.  With this increase in copter traffic, why 
would the Town consider lifting or altering the hazard district? 
  
8) If the airport hazard zone is lifted or altered what is the liability of the Town 
should a crash occur that involves injuries or fatalities on the ground? 
  
9) What is the liability of the University? 
 
10) What are the FAA building height regulations for runway flight path 

airspace?  

 

11) What does the FAA recommend in terms of runway safety zones and 

appropriate land use planning in areas surrounding and adjacent to airport 

runways? 

 

12) The Planning Commission and the FAA should be equally concerned 

about the safety of those on the ground, as well as the airspace needed for 

safe landings and take offs. Most aircraft accidents happen upon taking off 

and landing. Why would the Council want to allow additional dense 

residential/commercial development within the flight path of a general 

aviation airport while that airport is still operating? 
 
 
  
 



From: nancy@nancyoates.org
To: Eric Feld; Gene Poveromo
Subject: Questions on Airport Hazard Zone
Date: Friday, July 24, 2015 9:54:54 PM

Eric and Gene --

Thanks for holding the session on the Airport Hazard Zone. Two pieces of
information it seems Town Council needs to know before making a decision
on whether to lift the hazard zone are:

-- What are the FAA height regulations and other restrictions?

-- What are UNC's plans for the airport? If UNC won't give a definitive
closing date, ask for UNC's plans for 5 years out. In an interview
earlier this year, Chancellor Carol Folt said all plans for the Horace
Williams tract are on indefinite hold. Ask whether that has changed and
how that stance affects the airport.

Thanks,
Nancy

mailto:nancy@nancyoates.org
mailto:efeld@townofchapelhill.org
mailto:gpoveromo@townofchapelhill.org


From: jonahay
To: Gene Poveromo; Eric Feld
Subject: Questions and suggestions for airport hazard zone study
Date: Thursday, July 23, 2015 9:01:53 PM
Attachments: 120112asn-airport-noise-compatible-land-use.pdf

airportlandusecompatabilitymanual6.pdf
FAA Guidebook for managing small airports.pdf
FAA land use and airports.pdf
PRC-Airport-Noise-Abatement_FAQs_03-27-2014.pdf
proj6-landmgt-aptcontrol.pdf

Thank you for the information at the public information session.
 
Could you please address these questions in your study that will be submitted to the Planning
Commission:
 
-     The proposed amendment leaves the maximum building height as it is now but decreases
the land area regulations. Please explain how the original land area regulations serve to
protect/decrease potential harm to people and property from the airport and how that would
change with the proposed amendments. If and when you propose other options to the
Council, also explain what safety precautions there would be with each option and which
option offers the most potential protection.
 
-  Please find out and report how many planes and helicopters approach the airport from
other directions besides that in the airport hazard zone, e.g., from the south over the Elkin
Hills, Pinebrook and Colonial Heights neighborhoods. Are there any safety regulations in place
for residences in those neighborhoods?
 
- Please describe how other communities with small local airports amid residential
neighborhoods protect people and property from the effects of the airport and possible
accidents.
 
 
Attached and below are some reports that you can consider as background material for your
report:
 
http://www.salon.com/2013/09/08/living_near_an_airport_could_be_a_toxic_decision_partner/
 
 
Maria de Bruyn

mailto:jonahay@att.net
mailto:gpoveromo@townofchapelhill.org
mailto:efeld@townofchapelhill.org
http://www.salon.com/2013/09/08/living_near_an_airport_could_be_a_toxic_decision_partner/
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AIRPORTS: CRITICAl ASSETS fOR TODAy AnD TOmORROw
Whenever we at AOPA ask our members what concerns them most about the future of general 
aviation, they name “loss of airports” as one of their chief worries. And the numbers show they’re 
right to be concerned. Currently airports are closing at a rate of 1.4 each month—a figure that should 
worry every general aviation pilot. 


Why are airports closed? There are almost as many excuses for closing airports as there are airports 
themselves. Residential encroachment on airports leaves neighbors complaining about noise, 
pollution, and other hazards. Poor planning leaves airports surrounded by houses, churches, and 
schools. Communities in need of a quick infusion of cash look for property to sell or budgets to cut. 
Airports occupy prime real estate enticing to developers and local officials who don’t understand 
the value of their community airport and are looking to expand their tax base. 


What many people don’t understand is the true value of airports to our communities. Here are 
some of the most important:


	  General Aviation supports nearly 1.3 million jobs across the United States.


	 	It provides almost $150 billion of total economic activity annually.


	 	Airports, including many smaller community airports, serve as vital bases for services like 
  medical airlifts, firefighting, survey work, airborne traffic reporting, weather reporting, and 
  overnight package delivery.


	 	Each year 166 million passengers, including many from your community, fly on General 
  Aviation aircraft. That makes the 231,600 aircraft of the GA fleet the nation’s largest 
  “airline,” flying more passengers than American Airlines, United Airlines, and Northwest 
  Airlines combined. 


None of this is possible without the more than 19,000 airports located in communities across the 
United States, including some 5,200 public-use airports.


To keep airports open, we must find ways for airports to be good neighbors within their local 
communities. The responsibility for being a good neighbor rests with everyone, starting with local 
governments and airport users.


In this book, you will find tools and information that can help you understand how airports and other 
members of the community can be better neighbors. You will also learn how communities can plan so 
that incompatible land use and encroachment never compromise their local airports.


“Part I: Airport Noise” focuses on the policies the Federal Aviation Administration has adopted to 
facilitate airport noise programs across the country and methods that we as pilots, flight instructors, 
fixed-base operators, and airport managers can adopt to become better neighbors. This section 
provides detail on the definition, measurement, and mitigation for airport-related noise. 


“Part II: Airport Compatible Land Use,” beginning on page 8, illustrates the various ways in which 
communities can effectively plan and prevent incompatible land use encroachment around their 
airports. Some of the most effective methods include creating detailed zoning ordinances, housing 
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and building codes, real estate disclosure documents, and land/air rights acquisition plans. Examples 
of these land use control methods, along with a detailed summary of the FAA’s policy on noise 
mitigation measures, have been provided in the appendices.


PART 1: AIRPORT nOISE
Many of the problems at airports today are the direct result of poor or nonexistent planning for 
compatible land use. By the same token, almost every concern about airport noise and safety can be 
eliminated through responsible, long-term land use planning.


	 	When trying to determine the best ways to resolve noise complaints at your airport, there 
  are a few key issues to keep in mind. 
	 	A sound you love, like the drone of a piston airplane, may be an irritant to others.
	 	Complaints about noise may really be masking fears about the safety of having an 
  airport nearby. 
	 	It does not matter if the airport “was here first.” Now that it has neighbors, their concerns 
  must be taken seriously. 
	 	Providing community members with a forum to express their concerns is important.
	 	Taking voluntary action, demonstrating goodwill, and encouraging community involvement 
  with your airport can go a long way to creating positive relationships and reducing complaints. 


SOUnD OR nOISE: A mATTER Of PERCEPTIOn
“How could anyone dislike the sound of a light airplane droning across the sky on a summer day? 
It’s music to my ears.” If that is how you feel, you might take a moment to realize that the teenager 
whose car sound system pumps enough bass to rattle your windows and your teeth feels the same 
way about his “music.” 


After all, whether a sound is pleasant or a nuisance depends on the listener’s associations with that 
sound. For many pilots, the sound of a General Aviation aircraft circling overhead conjures fond 
memories of past flights and excitement about future ones. For nonpilots living close to an airport, 
that sound may be just another irritating disturbance, putting it into the same category as squawking 
car alarms, blaring sirens, and yes, that teenager and his stereo. The sound is the same; the way the 
listener perceives it is very different.


That difference in perception extends to the nature of the problem itself. It is easy to complain about 
noise—it’s tangible and measurable. It can be must harder for rational adults to admit fear. Fear is hard 
to identify and measure. Often we don’t know exactly what we’re afraid of or how to quantify 
the danger. 


Many people who have no experience with General Aviation are afraid of light aircraft. They wonder 
if an airplane will crash into their home or their child’s school. Often these people have no way to put 
their concerns into context. They don’t know about the hundreds of thousands of safe flights made 
each and every year by General Aviation pilots, but they do know that they occasionally see television 
or newspaper accounts of emergency landings and accidents, some of them quite spectacular.


Addressing these concerns at the same time you address noise issues can go a long way to creating 
better relations with airport neighbors.
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And, of course, when faced with noise complaints, it’s all too easy to say, “The airport was here 
first.” That may be true, but it’s also completely irrelevant to the people who live adjacent to the 
airport now. Some of those people may have known about the airport when they moved in but 
underestimated the sounds associated with living nearby. Others may have purchased their homes 
without ever knowing there was a community airport half a mile away. Still others may have had no 
choice, especially in areas where there is a shortage of affordable housing. 


Regardless of who was there first, airport noise complaints are a problem for airports and residents 
alike. They must be taken seriously. People who find aircraft noise offensive have mounted remarkably 
effect campaigns to restrict airport usage, leading to restrictions on aircraft operations and flight 
training, as well as night closings and curfews.


Finding ways to work with neighbors and address their concerns before they turn to drastic legal 
measures can be the difference between keeping an airport open and losing it forever.


UnDERSTAnDInG AnD DEfInInG nOISE
To understand how noise standards are created and applied, it’s important to understand what  
makes a sound noisy.


Noise can be described as an unwanted or undesirable sound that interferes with speech or hearing. 
When it comes to airport noise, the following factors can play a role in determining the severity of 
the disturbance:


	 	Nature and intensity of sound;


 	Time of day and duration of each sound event;


	 	Number and type of aircraft using the airport;


	 	Distribution of operations among runways;


	 	Arrival and departure patterns;


	 	Adjacent land uses – industrial vs. residential, for example;


	 	Background or ambient noise levels in adjacent communities, including noise produced 
  by sources other than the airport, such as highway traffic. 


While these factors affect the perception of noise, noise levels can also be quantified by any of about 
25 different methods. However, the aviation industry uses five basic methodologies to measure and 
describe aircraft noise. They are dBA, EPNdB, SEL, Lmax, and Ldn/DNL1.


	 	dBA, also called A-weighted decibels, is a weighted sound level that uses a decibel base to 
  measure the intensity of a sound compared to the lowest volume detectable to the human ear.


	 	EPNdB uses decibels to measure the “effective perceived noise level,” in other words, a 
  subjective assessment of the human perception of noisiness.


	 	SEL stands for “single event level,” and measures the precise dBA of one noise event, such 
  as an aircraft overflight, takeoff, or landing. This scale also takes into account the duration 
  and frequency of the noise.


	 	Lmax, or “maximum noise level,” is the greatest sound level, expressed in dBA, that occurs 
  during a single noise event. 
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	 	Ldn/DNL1 is the day-night average sound level. It defines the average sound level during 
  a 24-hour period. Sounds made at night, typically between 10 p.m. and 7 a.m., receive a 
  10-dBA penalty. This method measures all noise in an area, not just aircraft noise. Some 
  states, including California, also use a measurement called CNEL or “community noise level” 
  for environmental assessments. CNEL imposes the same 10-decibel penalty as DNL for 
  nighttime noise and adds a 5-decibel penalty for noise occurring between 7 p.m. and 10 p.m.


To give you an idea how aircraft noise compares to other sounds, the illustration below lists a variety 
of common noises on a scale of 0, the threshold of human hearing, to 140, the threshold of pain. As 
you can see, a typical piston-powered single-engine airplane in flight generates about 65 decibels of 
sound compared to 85 for average street traffic and 140 for an electronic siren, such as an ambulance. 


fAA nOISE ESTImATES
AC-36H: ESTImATED AIRPlAnE nOISE lEvElS
The FAA has compiled aircraft noise levels for a variety of aircraft makes and models in both takeoff 
and approach configurations. These are listed in A-weighted decibels (dBA) in FAA Advisory Circular 
36-3H. (The complete advisory circular is available on the FAA’s website at: www.faa.gov/regulations_
policies/advisory_circulars/index.cfm/go/document.information/documentID/22945.) Information 
ranges from the noise generated by a Boeing 747-100 taking off (100.5 dBA) through light general 
aviation aircraft such as a Cessna 152 (59 dBA). 


This advisory circular also dictates specific placement criteria for noise monitors used during the 
aircraft noise data collection process.


The noise levels presented in the circular are associated with the aircraft certification process and are 
not intended to be used by airport operators to restrict airport access to certain types of aircraft and 
are presented here as a point of information only. 


14 CfR PART 150: AIRPORT nOISE STUDIES
Individual site-specific studies of airport noise are performed under the authority of Title 14 
Code of Federal Regulations (CFR) Part 150 and are most often federally funded. As part of these 
studies, participants develop Noise Exposure Maps (NEMs) that illustrate the areas surrounding 
the airport that suffer the greatest impact from noise. A more detailed description of the Part 150 
process is provided in the FAA’s Final Policy on Part 150 Approval of Noise Mitigation Measures: 
Effect on the Use of Federal Grants for Noise Mitigation Projects. The FAA’s Part 150 website 
(www.faa.gov/airports/environmental/airport_noise/) provides another valuable resource and 
includes this policy guidance. 
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Appendix A of 14 CFR Part 150 includes a table of land use compatibility with various sound levels. 
For example, residential land use is considered only compatible with noise levels less than 65 Ldn. 
Commercial land uses, such as bus transfer stations and retail spaces, can be compatible with higher 
noise levels between 70-75 Ldn. The loudest noise areas at 85 Ldn and above are only compatible 
with land uses such as mining and forestry.


Since most airports will not undergo a federally funded noise compatibility study, they must rely 
on land use planning tools and the cooperation of airport users to minimize the impact of noise 
on surrounding communities.


HOw wE CAn mAKE A DIffEREnCE
Reducing airport noise complaints and improving relationships with airport neighbors requires pilots 
and all airport users to do their part. By voluntarily taking steps to “fly friendly”, we may be able to 
avoid onerous local legislation and even airport closure. AOPA has produced a valuable DVD, called 
Flying Friendly, to illustrate many of the key concepts. 


Many noise control strategies are easy to implement and painless to use. They may include 
establishing designated group runup areas away from the perimeter of the airport; establishing 
preferred runways under certain conditions, such as using the runway farther from residential 
development at night and whenever weather conditions permit; creating and displaying maps of noise 
sensitive areas to educate pilots; implementing pattern procedures and altitudes that minimize noise 
impact on the ground; and asking pilots to use the maximum safe climb rate during takeoff.


Creating such voluntary noise abatement procedures starts with a decision to take action. Early in 
the process, it’s a good idea to establish a working team comprising airport management, airport 
users, and community representatives, who can help identify the noise problem, obtain funding for 
the effort, develop a noise control plan, and implement it. Individual action cannot substitute for a 
collective effort involving airport users and neighbors. But, there are steps we, as individuals, can 
take to be good neighbors.


Pilots


	 	Be aware of noise-sensitive areas, especially residential communities, near airports.


	 	Avoid flying low, especially at high power settings, over these areas.


	 	Avoid high rpm settings in the pattern.


	 	Follow any voluntary noise abatement procedures for arrivals and departures


	 	On takeoff, reduce to climb power as soon as it is safe and practical to do so.


	 	On takeoff, climb at best angle of climb until you cross the airport threshold, and ten 
  switch to best-rate climb.


	 	Depart from the runway end, rather than intersections, to give you the greatest altitude when 
  leaving the airport threshold and flying over surrounding communities.


	 	Make a straight-ahead climb to 1,000 feet before making any turns (unless that path crosses 
  a noise-sensitive area). Turning reduces the altitude gained in a climb. 
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	 	Avoid prolonged runups and, if possible, do them inside the airport, rather than at 
  its perimeter.


	 	Use low power approaches when possible, and always avoid the low, dragged-in approach.


	 	If you want to practice night landings, stay away from residential airports. Practice at major 
  fields where a smaller airplane’s sound is less obtrusive.


Flight Instructors


	 	Teach noise abatement procedures to all students, including pilots you take up for a flight 
  review or aircraft checkout. 


	 	Know noise-sensitive areas, and point them out as you come and go with students.


	 	Make sure that your students fly at or above the recommended pattern altitude. Practice 
  maneuvers over unpopulated areas and vary your practice areas so that the same locale is 
  not constantly subjected to aircraft operations.


 	During practice of ground-reference maneuvers, be particularly aware of houses, schools, 
  or any other noise-sensitive areas in your flight path.


	 	Stress that high-rpm prop settings are reserved for takeoff and for short final but not for 
  flying the pattern.


	 	If your field is noise sensitive, endorse your students’ logbooks for landing at a more remote 
  field, if available with a 25-nm range, to reduce touch-and-go activity at your airport.


Fixed-Base Operators


	 	Identify noise-sensitive areas near your airport and work with your instructors and customers 
  to create voluntary noise abatement procedures.


	 	Post any noise abatement procedures prominently on the airport’s website and remind pilots 
  of the importance of adhering to them.


	 	Mail copies of noise abatement procedures with monthly hangar and tie down bills. Make 
  copies available on counter space for transient pilots. 


	 	Ensure your instructors are teaching safe noise abatement techniques.


	 	Call for use of the least noise-sensitive runways whenever wind conditions permit. Try to 
  minimize night touch-and-go training at your airport if it is in a residential area. Encourage 
  the use of nonresidential airports for this type of training.


	 	Initiate pilot education programs to teach and explain the rationale for noise abatement 
  procedures and the value of positive community relations. 


Airport Managers


	 	Send a copy of the noise abatement procedure established for your airport, along with a brief 
  explanation of its purpose, to the local newspaper. Let the public know pilots are concerned.


	 	Ensure the pattern, approach, and departure paths are designated on official zoning and 
  planning maps so real estate activity is conducted in full awareness of such areas.


	 	Lobby for land use zoning and building codes that are compatible with airport activity and 
  will protect neighboring residents.


	 	Publicize and communicate the value of the airport to the community and how its operation 
  adds to the safety, economy, and overall worth of the area.
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	 	Sponsor “airport days” to involve nonfliers with the business and fun of aviation and possibly 
  attract potential new pilots.


	 	Encourage beautification projects at the airport. Trees and bushes around runup and 
  departure areas have proven effective in absorbing ground noise form airplanes. 


fAA nOISE POlICIES
Since 1968, the FAA has been authorized to develop both noise regulations and standards. Under 
the legislation, the FAA had to respond to Congress and industry in three basic areas:


 1. Control of aircraft noise


 2. Control of air traffic into and out of airports.


 3. Technical and financial assistance to airport sponsors for airport noise and compatible 
  land use planning.


The success of any airport noise program is contingent upon a cooperative working relationship 
among the airport sponsor, local government, airport users, and airport neighbors. To this end, the 
FAA has developed guidelines and regulations to foster cooperation while establishing a systematic 
policy addressing the issue of controlling noise. A few of the major FAA regulations and advisory 
circulars include the following documents.


	 	Title 14 CFR Part 150, “Airport Noise Compatibility Planning.” Established in 1983, this 
  regulation implements Title I of the Airport Safety and Noise Abatement Act (ASNA)  
  of 1979 by establishing regulations for airport operators who elect to develop an airport 
  noise compatibility plan. It is available online at http://ecfr.gpoaccess.gov/cgi/t/text/text- 
  idx?c=ecfr&sid=426f883d6c42eb933785ff80a3ced26c&rgn=div5&view=text&node=14:3.0. 
  1.3.21&idno=14 


	 	14 CFR Part 161 implemented provisions of the Airport Noise and Capacity Act of 1990 
  (ANCA) by establishing a national program for reviewing airport noise and access restrictions 
  on Stage 2 and Stage 3 aircraft operations. Part 161 also advises airport operators on how 
  ANCA and Part 161 apply to the airport noise compatibility planning process conducted under 
  FAR part 150. This information is available at www.faa.gov/airports/environmental/airport_noise/ 


	 	Advisory Circular 150/5020-1, “Noise Control and Compatibility Planning for 
  Airports” (1983). Available online at www.faa.gov/documentLibrary/media/advisory_
  circular/150-5020-1/150_5020_1.pdf 
	 	Advisory Circular 36-1H, “Noise Levels for U.S. Certification and Foreign Aircraft” (2001). 
  Available online at www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/
  document.information/documentID/22942 


	 	Advisory Circular 36-3H, “Estimated Airplane Noise Levels in A-Weighted Decibels” (2002). 
  Available online at www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/
  document.information/documentID/22945 


	 	Advisory Circular 36-4C, “Noise certification Handbook” (2003). Available on at 
  www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/
  documentID/22947
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http://www.faa.gov/airports/environmental/airport_noise/
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http://www.faa.gov/documentLibrary/media/advisory_circular/150-5020-1/150_5020_1.pdf

http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/22942
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http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/22945

http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/22947
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	 	Advisory Circular 91-36D, “Visual Flight Rules (VFR) Near Noise-Sensitive Areas.” (2004). 
  Available online at www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/
  document.information/documentID/23156 


	 	14 CFR Part 36 specifies maximum noise levels for turbojet aircraft during approach, 
  takeoff, and along the runway sideline. Available online at www.access.gpo.gov/nara/cfr/
  waisidx_11/14cfr36_11.html 


	 	FAA Part 150 web site at www.faa.gov/airports/environmental/airport_noise/


PART II: AIRPORT COmPATIblE lAnD USE
The object of airport compatible land use planning is to ensure that the airport and surrounding 
community co coexist in peace. Failure to plan, and the resulting encroachment of incompatible 
development, such as homes and schools, too close to the airport is at the heart of most airport 
closures today. Effective planning can eliminate this conflict and ensure that airports remain open 
with the support of the communities they serve.


RESIDEnTIAl EnCROACHmEnT
Residential development too close to an airport is the single greatest encroachment threat 
community airports face today. It’s almost always true that “the airport was here first.” Most 
community airports are built far from other development precisely because airport sponsors know 
that they make unpopular neighbors. But the pressures of expanding populations and urban sprawl 
mean that an airport that was once “out in the boonies” may soon find itself in the center of town and 
at the heart of controversy over the best use of the land.


Depending on the requirements of individual states and localities, residents may or may not know 
that their homes are close to an airport when they purchase the property. Regardless of whether 
the residents knew about the airport or are surprised when they hear aircraft overhead, the result 
is the same – dozens, hundreds, or thousands of individual complaints about noise, safety, and 
other concerns. 


Sometimes these concerns are based on misconceptions about small airplanes “falling out of the sky.” 
At other times, there are relatively simple solutions, such as “flying friendly.” But politicians may find 
it more expedient to bow to these complaints from their constituents than to evaluate the true value 
of the airport to the community and initiate necessary corrective action. The pressure of complaints 
combined with the lure of easy tax revenue from new development can be almost impossible for an 
airport to overcome.


The ideal solution, of course, is to avoid the problem in the first place through proper land use 
planning. For many communities, however, it is much too late. When their airports were built no 
one imagined the surrounding communities would grow as they have, closing in on the airport. In 
cases like these, the problem already exists and airport advocates must find ways to mitigate the 
concerns of neighbors and act to prevent new problems from arising in the future.


ZONING ON AND AROUND AIRPORTS
Both state and local governments can weigh in on airport zoning, and creating land use and 
development plans that meet state and local requirements can be the best way to protect 
your airport.
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The goal of zoning laws affecting airports is to ensure that land use is compatible with airport 
operations. Such laws can benefit general taxpayers as well as airports, by protecting and preserving 
the airport and the public investment in that airport, and by preventing noise and safety concerns 
for surrounding communities. 


Specifically, zoning laws should be crafted to prevent:


	 	Residential and other noise-sensitive land use. (e.g. churches, homes, schools)


	 	Large congregations of people in the approach and departure areas. (e.g. stadiums)


	 	Man-made or natural obstacles that can interfere with flight. (e.g. brightly lit sports facilities)


	 	Land uses that interfere with areas of airport needed for aviation activities. (e.g. allowing 
  joggers to use taxiways or drag racing on runways)


	 	Land uses that attract wildlife. (e.g. landfills, certain agricultural uses)


Airports that accept Airport Improvement Program grants are required to accept a series of 
conditions, called grant assurances, that set out general standards for zoning, including protecting 
airspace, especially along approach and departure paths, and mitigating and preventing hazards. 
Specifically Assurance 20 and Assurance 21 set out the following conditions:


Assurance 20, Hazard Removal and Mitigation: [The airport owner] will take appropriate action to 
assure that such terminal airspace as is required to protect instrument and visual operations to the 
airport (including establishing minimum flight altitudes) will be adequately cleared and protected by 
removing, lowering, relocating, marking, or lighting, or otherwise mitigating existing airport hazards 
and by preventing the establishment or creating of future airport hazards.


Assurance 21, Compatible Land Use: [The airport owner] will take appropriate action, including the 
adoption of zoning laws, to the extent reasonable, to restrict the use of land adjacent to or in the 
immediate vicinity of the airport to activities and purposes compatible with normal airport operations, 
including landing and takeoff of aircraft. In addition, if the project is for noise compatibility program 
implementation, it will not cause or permit any change in land use within its jurisdiction that will 
reduce with compatibility, with respect to the airport, of the noise compatibility measures upon which 
federal funds have been expended. 


Under these grant assurances, it is up to the airport owner to make a written request to the local 
zoning authority, which may include the state, county, or city, asking that authority to establish 
adequate zoning restrictions to protect the airport.


If the zoning authority refuses to enact appropriate zoning to protect the airport, the airport authority 
must be prepared to acquire control of the necessary land, especially around approach areas. Clearly 
buying the land is more expensive than developing appropriate zoning and may involve expensive 
legal fees.


While these obligations only apply to airports that have received federal airport funding, some  
states, including California and Wisconsin, have their own aviation-related zoning requirements,  
many of which reiterate the principles of AIP requirements, including protecting airspace along 
approach paths.
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ElEmEnTS Of AIRPORT ZOnInG
The first step in airport zoning is to create an Airport Layout Plan (ALP) for your airport. The airport 
depicts land that the airport should own as well as any easements that may be needed. The ALP 
should include airspace drawings showing obstructions to navigation and indicate areas that may 
need to be regulated to prevent or remove those obstructions. Height limitations on development 
both on and around the airport may be needed to protect airport operations, especially along 
approach and departure paths. To assist with this process, the FAA has developed an advisory 
circular titled “A Modern Zoning Ordinance to Limit the Height of Objects Around Airports” (AC 
150/5190-4A), available online at www.faa.gov/documentLibrary/media/advisory_circular/150-5190-
4A/150_5190_4A.PDF 


The ALP may be adopted by reference and use to limit the height of objects that would interfere 
with airport operations. Close coordination with city and county planning departments is essential 
for successful adoption and implementation of airport zoning.


While zoning to limit the height of objects around airports is vital, it isn’t enough to prevent other 
forms of encroachment, including residential development. This requires exclusionary zoning. 
To help you determine what types of development may be incompatible with your airport, 
the FAA has developed the “Noise Control and Compatibility Planning for Airports” advisory 
circular (AC 150/5020-1), available online at www.faa.gov/documentLibrary/media/advisory_
circular/150-5020-1/150_5020_1.pdf 


Several states have also produced useful documents that may help you understand the zoning 
issues your airport might face. The Oregon Department of Transportation’s “Airport Compatibility 
Guidelines” include an overview of most common zoning issues. Copies are available from the Oregon 
Aeronautics Division, 3040 25th St., S.E. Salem, OR 97310 or online at www.oregon.gov/Aviation/
landuseguidebook.shtml. The Florida Department of Transportation’s “Airport Compatible Land 
Use Guidance for Florida” is another valuable reference. It is available from the Aviation Office, 605 
Suwanee St., MS 46, Tallahassee, FL 32399 or online at www.dot.state.fl.us/aviation/compland.shtm. 


Remember that any zoning requests must comply with state statutes, and you may require a legal 
determination of the zoning authority for your airport. Consult your attorney for assistance in 
determining the appropriate zoning jurisdiction.


lAnD USE COnTROlS
Once incompatible development is in place near an airport, there’s no easy way to resolve the 
inevitable conflicts. But there are a number of common land use controls that may help. These include 
creating a comprehensive land use plan, zoning, housing, and building codes, real estate disclosures, 
and land and land/air rights acquisition.


COmPREHEnSIvE PlAnS
A community’s Comprehensive Plan, sometimes called a “master plan” or “general plan”, is a policy 
guide to help shape decisions affecting the development of land within the local jurisdiction. As a 
rule, a master plan should include land use planning, transportation planning, and facilities planning. 
All three of these elements of the master plan should mention the airport and its needs.


ZOnInG
The only federal regulation mandating compatible land use and height limits around airports comes 
with the AIP assurance requirements (see Zoning On and Around Airports, p. 9) And although the 
FAA has issued standards in Part 77 of the Federal Aviation Regulations and in Advisory Circular 


10



http://www.faa.gov/documentLibrary/media/advisory_circular/150-5190-4A/150_5190_4A.PDF

http://www.faa.gov/documentLibrary/media/advisory_circular/150-5190-4A/150_5190_4A.PDF

http://www.faa.gov/documentLibrary/media/advisory_circular/150-5020-1/150_5020_1.pdf

http://www.faa.gov/documentLibrary/media/advisory_circular/150-5020-1/150_5020_1.pdf

http://www.oregon.gov/Aviation/landuseguidebook.shtml

http://www.oregon.gov/Aviation/landuseguidebook.shtml

http://www.dot.state.fl.us/aviation/compland.shtm





ASN RESOURCE TOOLKIT  |  AOPA'S GUIDE TO AIRPORT NOISE AND COMPATIBLE LAND USE 11


150/510-4A, “A Model Zoning Ordinance to Limit Height of Objects Around Airports,” these standards 
are not regulatory and therefore not enforceable. Rather, they are intended to demonstrate good 
practices that can be incorporated in local zoning regulations. 


Instead, it is up to the states to grant local governments – often counties and cities – the power 
to create zoning requirements. Therefore, it is the states and local governments that have the 
responsibility to enact and enforce compatible land use legislation for airports.


A good example of state legislation comes from the State of Florida Statutes, Chapter 333.02 “Airport 
Zoning,” which recognizes airport hazards and incompatible land uses.


 (1)  It is hereby found that an airport hazard endangers the lives and property of users of the 
   airport and occupants of land in its vicinity and also, if of the obstruction type, in effect 
   reduces the size of the area available for the taking off, maneuvering, or landing of aircraft, 
   thus tending to destroy or impair the utility of the airport and the public investment therein. 
   It is further found that certain activities and uses of land in the immediate vicinity of airports 
   as enumerated in s. 333.03(2) are not compatible with normal airport operations, and may, if 
   not regulated, also endanger the lives of the participants, adversely affect their health, or 
   otherwise limit the accomplishment of normal activities. Accordingly, it is hereby declared:


        a. That the creation or establishment of an airport hazard and the incompatible use of land 
            in airport vicinities are public nuisances and injure the community served by the airport 
            in question;


        b. That it is necessary in the interest of the public health, public safety, and general welfare 
            that the creation or establishment of airport hazards and incompatible land uses be 
            prevented; and


        c. That this should be accomplished, to the extent legally possible, by the exercise of the 
            police power, without compensation. 


        d. It is further declared that the limitation of land uses incompatible with normal airport 
            operations, the prevention of the creation or establishment of airport hazards, and the 
            elimination, removal, alteration, mitigation, or marking and lighting of existing airport  
            hazards are public purposes for which political subdivisions may raise and expend public
            funds and acquire land or property interests therein, or air rights there over.


Zoning regulations can only be effective if a community has implemented a Comprehensive Plan 
that takes into account the needs of the airport sponsor and its zoning authority, airport users, and 
the surrounding communities. With such a plan in place, zoning laws can legally dictate what uses 
are permitted for each parcel of land within the control of the local government body. Most cities 
and larger towns have zoning authority; many counties have limited or no zoning authority.


This can also be seen in Florida Statutes, Chapter 333, section 333.05, which specifies procedures 
for adoption of zoning regulations:


(1) Notice And Hearing. No airport zoning regulations shall be adopted, amended, or changed under 
this chapter except by action of the legislative body of the political subdivision in question, or the 
joint board provided in s. 333.03(1) (b) by the bodies therein provided and set forth, after a public 
hearing in relation thereto, at which parties in interest and citizens shall have an opportunity to be 
heard. Notice of the hearing shall be published at least once a week for 2 consecutive weeks in an 
official paper, or a paper of general circulation, in the political subdivision or subdivisions in which 
are located the airport areas to be zoned. 
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(2) Airport Zoning Commission. Prior to the initial zoning of any airport area under this chapter the 
political subdivision or joint airport zoning board which is to adopt the regulations shall appoint a 
commission, to be known as the airport zoning commission, to recommend the boundaries of the 
various zones to be established and the regulations to be adopted therefore. Such commission shall 
make a preliminary report and hold public hearings thereon before submitting its final report, and the 
legislative body of the political subdivision or the joint airport zoning board shall not hold its public 
hearings or take any action until it has received the final report of such commission, and at least 15 
days shall elapse between the receipt of the final report of the commission and the hearing to be 
held by the latter board. Where a city plan commission or comprehensive zoning commission already 
exists, it may be appointed as the airport zoning commission.


Zoning is not a perfect solution, in part because it’s not necessarily permanent. Also, most zoning 
laws allow for appeals that may result in the issuance of variances from zoning requirements. By far 
the biggest problem with zoning is inconsistency among different governing authorities. For example, 
in the 1960s and early 1970s, the City of San Francisco was suing the airport for more than $3 million 
at the same time the zoning authority was allowing new residential areas to be built near the airport. 


HOUSInG AnD bUIlDInG CODES
Housing and building codes set minimum standards for construction, including setting interior noise 
limits for new and existing construction near airports. But because these are local laws, these codes 
can vary from city to city.


The FAA also has a program to reduce noise exposure and complaints by insulating homes near 
airports provided that the airport has completed at least a 14 CFR Part 150 noise study which 
demonstrated that noise exceeds acceptable federal levels.. 


REAL ESTATE DISCLOSURE
An increasingly number of states require real estate agents and developers to tell potential home 
buyers about the location and traffic pattern of any nearby airport.


Since each state sets its own disclosure requirements, they vary widely. In Michigan and Indiana, 
airport location is an actual item on the disclosure form. In Maryland, real estate disclosure documents 
include a section listing all landing facilities in the state. In Hawaii, it is up to the seller to disclose 
noise-exposure areas. Many other states use more generic language, requiring disclosure of potential 
disturbances that could include noise, crime, and routine inconveniences not disclosed elsewhere.


LAND AND LAND/AIR RIGHTS ACQUISITION
The airport sponsor can also control the surrounding land by purchasing it or by buying specific 
air or land rights. This method can be extremely costly for local residents and the airport, especially 
when applied as an afterthought to fix existing incompatible land uses. 


In addition to purchasing property outright, the airport sponsor can attempt to purchase avigation 
easements or development rights to property around the airport. Buying development rights gives 
the airport sponsor the right to ensure that future development of the land is compatible with the 
airport, while leaving the property owner all other rights of ownership.
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An avigation easement conveys specific property rights, restricting the property owner’s use of the 
surface of the property and assuring the owner of the easement the right of a specific use identified 
in the easement. Avigation easements may include the right-of-flight of aircraft; the right to cause 
noise or dust; the right to remove all objects protruding into the airspace; the right to enter the 
property to exercise the other rights contained in the easement. While there are many variations on 
an avigation easement, the right-of-flight is the essence of this approach. 


It is important to understand that other types of easements do not include the right-of-flight. For 
example, clearance easements provide protection from obscuration but do not include the right-of-
flight. For more information on avigation easements, consult FAA Order 5100.37A, “Land Acquisition 
and Relocation Assistance for Airport Projects.”


ADDITIONAL INFORMATION ABOUT LAND USE CONTROLS
All of these and other land use control methods, such as land banking, avigation easements, 
tax incentives, and development rights, are discussed in the FAA’s “Land Use Compatibility and 
Airports” guidebook available online at: www.faa.gov/about/office_org/headquarters_offices/apl/
noise_emissions/planning_toolkit/media/III.B.pdf and the ACRP Report “Enhancing Airport Land Use 
Compatibility” at www.trb.org/Publications/Blurbs/163344.aspx.


YOUR ROLE AS AN AIRPORT USER
Airport users cannot afford to ignore noise problems. Each year the FAA spends millions of dollars 
of Airport Improvement Program funds to acquire land, soundproof homes, and pay for noise studies 
at airports with noise problems. More than 30% of the discretionary AIP funds are reserved for noise 
compatibility planning and implementing noise compatibility programs. 


As an airport advocate, you should know what zoning and land use planning measures have been 
taken at your airport. Get a copy of the local zoning map, which will show how parcels of land near 
the airport are zoned. This can give you a good idea of where problems are likely to arise.


Work with airport officials and local authorities to develop a strategy to seek needed zoning 
changes before undeveloped areas become a problem.


You or other members of your airport support group should also attend planning commission 
meetings and be alert for requests for variances from existing zoning laws. It’s a good idea to have 
your name added to the list of people who receive meeting agendas in advance. Be prepared to 
speak up at these meetings. Come armed with factual data that will persuade decision makers to 
protect the airport and surrounding areas.


Remember that preventing incompatible land uses is far easier than resolving the problems that 
result from failure to plan. 



http://www.faa.gov/about/office_org/headquarters_offices/apl/noise_emissions/planning_toolkit/media/III.B.pdf

http://www.faa.gov/about/office_org/headquarters_offices/apl/noise_emissions/planning_toolkit/media/III.B.pdf

http://www.trb.org/Publications/Blurbs/163344.aspx
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REfEREnCES & RESOURCES
AOPA web page
www.aopa.org


FAA Airports Noise web page
www.faa.gov/airports/environmental/airport_noise/


ACRP Reports – Community Response to Airport Noise, Compatible Land Use Planning 
www.trb.org/Publications/Public/PubsACRPProjectReportsAll.aspx


California Land Use Planning Handbook
www.dot.ca.gov/hq/planning/aeronaut/landuse.html


Florida Land Use Planning Guide
www.dot.state.fl.us/aviation/compland.shtm


Iowa Land Use Planning Handbook
www.iowadot.gov/aviation/studiesreports/compatibleland.html 


Oregon Land Use Planning Handbook
www.oregon.gov/Aviation/landuseguidebook.shtml


Utah Land Use Planning
www.udot.utah.gov/main/uconowner.gf?n=200411180926131


Texas Land Use Planning Guide
ftp.dot.state.tx.us/pub/txdot-info/avn/avninfo/Airport_Compatibility_Guidelines.pdf


Washington Land Use Planning Handbook
www.wsdot.wa.gov/aviation/Planning/default.htm


 


Disclaimer: The information contained in this document is intended as a guide to help you understand 
the issues, rules, procedures, and policies that apply to airport noise and compatible land use 
planning. It is not intended to replace the necessary research and review of applicable law that 
may be required in a particular case, nor is it intended to give legal advice or take the place of an 
attorney who can advise with respect to a particular situation. While every care has been exercised 
in the preparation of this booklet, AOPA does not accept responsibility for an individual’s reliance 
on its contents.
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CHAPTER 6: MODEL 
AIRPORT SAFETY 
ZONING ORDINANCE 
AND PROCEDURAL 
GUIDE 


 Introduction43 


Since 1946, Mn/DOT has provided local governments with a model airport 
safety ordinance that suggested one approach toward codifying Chapter 
360’s minimum, mandated airport safety requirements.  The vast majority 
of Minnesota’s public airports have airport safety zoning in place consistent 
with the most recent Mn/DOT model ordinance (last comprehensively 
revised in 1990).  In fact, most affected jurisdictions simply adopted the text 
of the model ordinance verbatim or with very minor changes.  However, 
most Minnesota public airports are protected by airport safety ordinances 
that are more than 25 years old, and may need to be revised or updated.   


This chapter presents a revamped model airport safety ordinance for 
Minnesota local governments that reflects modern zoning practices as well 
as minimum requirements under Minnesota law.  Mn/DOT encourages all 
affected public airports and local governments to review their current 
airport zoning regulations in light of this new model ordinance and update 
the regulations accordingly.  However, the intent of the model ordinance in 
this new manual is to also provide more choices and options for local 
governments to tailor an airport safety zoning ordinance to their own 
unique circumstances.  Circumstances of note that often affect local 
application and choice of airport safety zoning approaches include: 


 The type of airport and type/intensity of aircraft use, taking into 
consideration future prospects for airport growth and runway 
expansion; 


 The nature of the existing built environment, ranging from urban-


                                                 
43 If this chapter is read in full, we recognize its contents may overlap with other discussions 
presented in other chapters.  We believe most users will read specific chapters of this manual 
as needed and, therefore, we feel it is better to include some discussions that may be 
repetitive.  Where possible, however, we have eliminated duplicate text and included cross 
references. 
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airport to no growth pressures of concern;  


 Special geographical conditions, such as rough, steep, or uneven 
topography in close proximity to a runway; and 


 Available administrative resources—i.e., the current and anticipated 
staffing and administrative capacity of a local government to 
effectively apply and enforce an airport safety zoning ordinance. 


The remainder of this chapter presents first an explanation of the model 
ordinance’s legal status under Minnesota law and an overview of the 2006 
model ordinance’s contents, including key differences from the previous 
1990 model ordinance’s substance or approach.  Following this, the next 
sections of this Chapter summarize the key procedural requirements 
derived from Chapter 360 of the Minnesota Statutes, including the 
procedures for formation of a joint airport zoning board, procedures for 
adoption and amendment of an airport zoning ordinance, and procedures 
for approval of a variance.  Finally, the new 2006 model airport safety 
zoning ordinance can be found at the end of this chapter, complete with 
annotations and commentary discussing the purpose of the zoning 
provisions and offering, where appropriate, choices in approach or 
substance tailored to some of the differing circumstances described above.   


 Legal Status of the Model Zoning Ordinance 


As described in more detail in Chapters 2 and 5 of this manual, Chapter 360 
(Airports and Aeronautics) of the Minnesota Statutes contains the state’s 
aviation laws, including enabling authority for local governments to adopt 
airport safety zoning.  The zoning enabling authority is found in Sections 
360.061 through 360.074 of Chapter 360.  Local jurisdictions who adopt 
airport zoning regulations must comply with Chapter 360’s minimum 
airport zoning mandates (including provisions addressing treatment of 
nonconforming uses and existing residential uses in established residential 
neighborhoods).  Further, to implement Chapter 360, the Minnesota 
Department of Transportation adopted administrative rules and regulations, 
which are found primarily in Rule 8800.2400 (“Airport Zoning Standards”) 
of the Minnesota Rules.44  Again, local jurisdictions who adopt airport 
zoning regulations must comply with the minimum standards stated in 
Minnesota Rule 8800.2400. 


What, then, is the legal status of the model zoning ordinance?  The short 
answer is that adoption of Mn/DOT’s model zoning ordinance is not 
mandatory.  Mn/DOT’s publication and promulgation of the model zoning 
ordinance has always been a service intended to aid the state’s public 
airports and local decision-makers.  There is no legal penalty if a local 
jurisdiction does not adopt the model zoning ordinance, or any other 


                                                 
44 For jurisdictions that have adopted Mn/DOT’s model zoning ordinance for Minnesota 
airports, the contents and minimum standards in Rule 8800.2400 should look very familiar.  
The Airport Zoning Standards set forth in Rule 8800.2400, together with several of Chapter 
360’s key provisions, were incorporated, verbatim, into the 1990 Mn/DOT model zoning 
ordinance. 
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airport zoning approach.  However, while there may not be legal 
penalties for failure to adopt the model ordinance (i.e., an airport 
would not be violating Chapter 360 or other Minnesota laws), there 
may be significant financial penalties for failure to adopt airport 
zoning regulations.   


Mn/DOT will not grant monies to a public airport for construction 
projects unless the public airport has in place airport zoning regulations, 
such as the model ordinance, that comply with Minnesota Statutes Chapter 
360 and Minnesota Rules.  Similarly, one of the grant assurances for receipt 
of federal airport funding is affirmative action taken to preclude 
incompatible land uses around the airport.  In all cases, once a local 
government invokes its airport zoning authority under Chapter 360, the 
governing body must comply with the minimum airport zoning regulations 
in Chapter 360 and the minimum standards in Rule 8800.2400.  Over time, 
most Minnesota jurisdictions who considered adoption of airport zoning 
regulations found it easiest to simply adopt the model ordinance wholesale, 
since the model ordinance includes the exact same minimum standards 
found in Chapter 360 and Rule 8800.2400. 


This manual takes a different approach with the new, revised model 
ordinance.  Those portions of the 2006 model ordinance that simply repeat, 
verbatim, the minimum airport zoning standards required by Chapter 360 
and Rule 8800.2400, are specially highlighted in bold text so the manual 
user can easily recognize and acknowledge them.  A local government 
referring to the model ordinance will recognize those bolded provisions as 
minimum standards that it must include in its local airport zoning 
regulations. 


However, a local jurisdiction having airport zoning authority under 
Minnesota law is free to adopt airport zoning ordinances and regulations 
more restrictive than the minimum standards set forth in the statutes or 
rules.  Minn. Stat. 360.065(2) and Minn. R. 8800.2400(2).  Accordingly, the 
new model ordinance suggests a variety of zoning standards and 
approaches that are different from, or may be more restrictive than, the 
minimum Chapter 360 statutes and implementing rules, but which are 
based on national “best practices” for ensuring optimal protection for 
persons and property on the ground and in the air.  Those standards 
recommended as “best practices” are specially noted in the new model 
ordinance by the “BBBPPP” symbol.  Mn/DOT recommends that local 
jurisdictions consider implementing the best practice zoning standards 
whenever practicable, recognizing that such standards may not be 
appropriate or even possible to implement in every case. 


 Summary Of Model Ordinance Contents 


The content of the new 2006 model ordinance is based closely on the 
previous 1990 model ordinance and uses a similar organization.  The 2006 
model ordinance’s contents, in order, are: 
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2006 Model Airport Safety Zoning Ordinance for Minnesota 
Airports 


1.    How to Use this Ordinance  
2.    Title and Introduction  
3.    Authority  
4.    Statement of Purpose and Finding 
5.    Short Title 
6.    Applicability 
7.    Definitions 
8.   Airspace Obstruction Zoning 
9.   Land Use Safety Zoning  
10. Official Airport Zoning Map 
11. Administration—Board of Adjustment and Airport Zoning 


Administrator  
12. Treatment of Nonconforming Uses and Structures 
13. Airport Zoning Permits 
14. Variances 
15. Allowance for Hazard Markings and Lighting 
16. Avigation Easements and Real Estate Disclosures 
17.  Appeals 
18. Judicial Review 
19. Penalties 
20. Conflicting Regulations 
21. Severability 
22. Effective Date 
Exhibits to Model Ordinance 


The significant changes and additions found in the 2006 model ordinance, 
versus the previous 1990 model, are summarized below. 


 Land Use Compatibility Regulations   


The 2006 model ordinance suggests, as one option, that local governments 
consider using a more detailed, modern listing of compatible and 
incompatible land uses for each of the three safety zones.  This detailed use 
list is based on extensive national research, including third-party risk 
research from California and Europe, and reflects current best national 
practices in airport zoning to ensure compatible land uses.  While the 
compatible use regulations found in Section 9 of the model ordinance carry 
forward and clarify the statutorily required list of incompatible uses that a 
local jurisdiction must prohibit, the more extensive list of potentially 
compatible uses is offered as advisory only.  Mn/DOT strongly encourages 
local governments to consider the detailed use list approach.  See Chapter 3 
of this manual for additional discussion about compatible land uses. 


 Use Regulations in Safety Zone C   


The 2006 model ordinance goes beyond the previous model by encouraging 
local governments to consider restricting specific incompatible land uses in 
Safety Zone C.  These regulations are based on a survey of other states’ 
approaches to zoning for land use safety in areas comparable to 
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Minnesota’s Safety Zone C.  In the nine states that were researched as part 
of the preparation of this manual, the majority included specific use 
limitations for properties under an airport runway’s horizontal approach 
surface that correspond to areas contained within Minnesota’s Zone C.  
The 2006 model ordinance’s suggested Zone C use restrictions, including 
restrictions on certain residential uses located nearest the runway centerline 
extended, stem primarily from the desire to ensure maximum protection to 
persons on the ground from possible aircraft accidents.  Where the local 
context allows it, targeted Zone C use restrictions, particularly in areas 
located closest to the extended runway centerline, can also provide 
additional buffer to accommodate possible future airport growth. 


 Address Wildlife Attractant Hazards   


The 2006 model ordinance incorporates best practices and Minnesota’s 
minimum standards for avoiding wildlife attractants, especially bird 
attractants, near airport runways.  Wildlife attractants include sanitary 
landfills, water impoundments, garbage dumps, sewage treatment plants, 
and certain species of flora and fauna.  The dangers associated with bird 
strikes are real and potentially devastating, as recognized by the FAA.45 


 Recommendations for Revised Procedures Regarding 
Adoption of Airport Zoning Ordinances   


One gap identified during the preparation of this manual concerned the 
obligation of participating jurisdictions to take follow-up action on an 
airport zoning ordinance after its adoption by a joint airport zoning board.  
Minnesota statutes and rules do not create an obligation for the local, 
participating jurisdictions to take any action to individually acknowledge the 
joint board’s zoning ordinance or even formally incorporate it by reference 
in the community’s official land use controls.  Accordingly, in the 
Procedural Guidelines portion of this manual, Mn/DOT recommends, as 
best practice, that each jurisdiction with representation on a joint airport 
zoning board formally acknowledge (e.g., by resolution) their participation 
on the joint airport zoning board and the binding effect of the adopted 
airport zoning ordinance.  In addition, the Procedural Guidelines suggest 
that each member jurisdiction formally incorporate the joint airport zoning 
board’s ordinance into the jurisdiction’s own zoning and subdivision 
controls.  Both these local actions should occur within a specified time 


                                                 
45 See FAA Order 5200.5, Guidance Concerning Sanitary Landfills On or Near Airports, which 
states that sanitary landfills, because of their bird attractive qualities, are considered to be an 
incompatible land use if located within specified distances as cited by the FAA.   FAA 
Advisory Circular 150/5200-33, Hazardous Wildlife Attractants on or Near Airports, discusses the 
various incompatible land uses, and bird attractants are included in this list.  It is stated in 
FAA Order 5050.4A, Airport Environmental Handbook, that the FAA advises against locating 
such facilities within 5,000 feet of all runways accommodating or planned to accommodate 
piston-type aircraft, and within 10,000 feet of all runways accommodating or planned to 
accommodate turbine (jet) powered aircraft.  Minnesota State solid waste management rules 
dictate specific operating criteria for solid waste landfill sites that encourage compatible land 
uses around airports.  For example, the State's rules on landfill site location requirements 
relative to airports coincide with the requirements set forth in FAA Order 5050.4A.  See 
Minnesota Rule 7035.2815.  
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frame, for example 90 or 180 days, from the joint airport zoning board’s 
final adoption action. 


 Criteria for Variances and Referral to Mn/DOT 


The 2006 model ordinance provides a new definition of the important term 
“practical difficulty or unnecessary hardship,” which under Minnesota 
statutes is the threshold for justifying a variance from a zoning regulation.  
The 2006 model ordinance also encourages, again as a best practice based 
on other states’ experiences, the referral of all or some subset of “major” 
variances to Mn/DOT staff for comment and recommendation prior to the 
local government’s final decision on the variance requests.  Suggestions for 
what might be considered a “major” variance include variances from 
structure height standards, variances from use restrictions, or variances 
from the density limitations in the ordinance.  Note, however, that a local 
government may not grant a variance from any prohibition or limitation 
specified in Minnesota Statutes Chapter 360 or state rules and regulations. 


In addition, the 2006 model ordinance makes clear that a jurisdiction always 
has the option to more specifically limit or prohibit other types of 
variances.  For example, the ordinance may expressly prohibit all variances 
for new structures that seek to exceed the height limits created by the 
adopted airspace (height) zones. 


 Encourage Use of Avigation Easements and Property 
Disclosure Mechanisms 


 AVIGATION EASEMENTS 
The 2006 model ordinance encourages, as a best practice, giving the 
local decision-making body the authority to require avigation 
easements on certain properties seeking residential development 
approval, use variances, or other land use approvals in an area subject 
to the airport zoning ordinance. 


Avigation easements come in a variety of forms.  One of the most 
common in an airport context is an avigation easement that typically 
gives the easement holder (usually the airport sponsor) the right to fly 
airplanes in the airspace above the subject property.  This right of 
flight includes the right to make noise over the property and may 
include an easement to prevent the property owner from using his 
land or building structures that are incompatible with flight (e.g., tall 
structures, noise-sensitive uses, uses at risk from plane crashes).  See 
Chapter 4 of this manual for a more detailed discussion of avigation 
easements in the section on Preventive Strategies and Tools.  


One major advantage of easements is that they are usually permanent 
agreements, whereas restrictive zoning regulations (e.g., Zone A and B 
use lists) can be changed and relaxed.  However, the easement holder 
must be vigilant and consistently enforce the terms of the easement 
over time, even as the affected property changes ownership. 
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 PROPERTY DISCLOSURE MECHANISMS 
The 2006 model ordinance, implementing recently adopted Minnesota 
law, requires plain language disclosures in certain real estate 
transactions involving properties located in an airport safety zone. 


Property disclosure mechanisms are used in a variety of circumstances 
to alert real estate buyers of potentially dangerous situations, or other 
situations that might affect the value or usability of their property.  
Disclosure mechanisms include recorded deed notices or, more 
commonly, real estate disclosure statements.  Deed notices are 
recorded at the same time as the approved subdivision map, and might 
describe possible airport-related impacts, including noise, aircraft 
overflights, or the applicability of airport zoning restrictions.  Because 
the recorded notice becomes part of the deed to each lot, it should 
show up in a title search prepared when the lot is sold.  Often, local 
decision-makers require recorded deed notices as a condition of 
approval for residential uses near an airport where noise and safety 
concerns are not major, but frequent aircraft overflights might annoy 
some residents.  New Jersey, for example, requires each municipality 
that has adopted airport safety zones to record notice of the zone 
boundaries for each property located in the zone. 


Real estate law often requires seller disclosure statements about the 
possible impacts from a nearby airport.  Such mechanisms have been 
used in several other states (Arizona, Hawaii, California, New Jersey) 
in an airport context to alert purchasers in airport influence areas of 
noise and other potential impacts.  Minnesota statutes were revised in 
2006 to require sellers of all real property in Safety Zones A, B, or C to 
disclose to prospective buyers the fact that the property is located in 
such safety zone and may be subject to restrictive airport zoning 
regulations.46 


In addition, disclosure mechanisms have been used to notify buyers if 
the property is encumbered by an existing aviation easement that 
allows low overflights.  These disclosure mechanisms have proven 
valuable in helping to avoid situations where a purchaser finds after-
the-fact that his or her property is located in airport noise or safety 
zones. 


 


                                                 
46 Minn. Statutes, section 360.365, subd. 3.  The disclosure requirement is not required for 
sellers of real property located in a safety zone associated with an airport owned or operated 
by the Metropolitan Airports Commission (MAC). 
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 Procedural Requirements And Guidelines 


 ADOPTING AN AIRPORT ZONING ORDINANCE FOR 
PUBLICLY-OWNED AIRPORTS 


 General Rule—Single Jurisdiction 


Under Minnesota Statutes, Chapter 360, when a municipality owns or 
operates a public airport, and that same municipality has jurisdiction over all 
lands included with the airport hazard area, the owning or operating 
municipality may adopt airport zoning regulations.  Minnesota Statutes, 
Section 360.063, Subd. 1(a). 


 Choices in Adopting an Airport Zoning Ordinance—
Multiple Jurisdictions 


Under Minnesota Statutes, Chapter 360, when an airport is owned or 
controlled by one municipality, but where all or part of the airport hazard 
area is located within the territorial limits of a different county or 
municipality, the public airport owner, except for the Metropolitan Airport 
Commission (“MAC”)47, has two options for adopting airport zoning.  
Minnesota Statutes, Section 360.063, Subd. 3.  


OPTION 1:  Request creation of a joint airport zoning board.  See 
Form No. 2. 


OPTION 2:  Request an affected county or other municipality48 to 
individually adopt and enforce airport zoning regulations for the areas 
in question that comply with the minimum standards prescribed by the 
Commissioner in Minnesota Statutes, Chapter 360, and Minnesota 
Rule 8800.2400.  See Form No. 2. 


 Requests under either option shall be made by CERTIFIED MAIL 
to the governing body of each county and municipality affected by 
the area to be zoned, as per Minnesota Statutes, Ssction 360.063, 
Subd. 3(a)(2). 


 If, within 60 days, a county board, town board, or city council 
FAILS to adopt airport zoning regulations under Option 1, or fails 
to join in creating a joint airport zoning board under Option 2, then 
the airport owner may zone and enforce an airport zoning ordinance 


                                                 
47 The MAC (Metropolitan Airports Commission) has one option only.  The MAC must 
request creation of one joint airport zoning board for each airport operated under its 
authority, as stated in Minnesota Statutes, Section 473.608, Subd. 21. 
48 A “municipality,” for airport zoning purposes under Minnesota Statutes, Section 360.063, 
Subd. 3, is defined as:   (1) Cities, big and small, which are incorporated; (2) Towns, 
including townships; (3) the Metropolitan Airports Commission; and (4) the State of 
Minnesota, when it owns an airport.  The term “municipality” may, specifically for airport 
zoning purposes, include a county ONLY when the county owns or controls an airport (in 
which case the county may exercise all the powers granted by Minn. Statutes, Section 360.61 
through Section 360.74 to other municipalities). 


Choices in Adopting an 
Airport Zoning Ordinance – 


Multiple Jurisdictions 


 


Public Airport Owner 
(except MAC) 


Under both Options, 
make request by 
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creation of joint 
airport zoning 
board 
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Request county 
or municipality 
to individually 
adopt & 
enforce zoning 
regulations. 
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for the airport hazard area in question, according to Minnesota 
Statutes 360.063, Subd. 3(c).  See Form No. 2 and Form No. 4. 


 PROCEDURES FOR LOCAL ADOPTION OF AIRPORT 
ZONING ORDINANCE 


 Joint Zoning Board Procedures for Ordinance Adoption 


When a public airport is owned or controlled by one municipality, but 
where all or part of the airport hazard area is located within the territorial 
limits of a different county or municipality, the public airport owner may 
request the establishment of a joint airport zoning board to adopt airport 
zoning regulations.  Minnesota Statute 360.063, Subd. 3.  The following 
describes the steps the airport owner must take under Minnesota law49 to 
first establish the joint airport zoning board, and then to adopt an airport 
zoning ordinance. 


 MANDATORY STEPS: 
1. Airport Owner Resolves to Create Joint Zoning Board.  


Airport owner passes resolution to create a joint airport zoning 
board and to authorize invitations to join.  See Form 1.   


2. Invitation to create joint zoning board.  Airport owner 
invites all affected counties and municipalities to join in creating a 
joint airport zoning board.  Requests must be sent in writing, by 
Certified Mail.  See Form No. 2. 


3. Affected jurisdictions agree to join board.  The 
municipalities and counties who accept the invitation each pass a 
resolution to join the joint zoning board.  See Form 3. 


NOTES:  If a municipality or county refuses to join the joint 
airport zoning board, the airport owner (or the board created 
without the participation of the refusing municipality or 
county) may adopt, administer and enforce airport zoning 
regulations for the airport hazard area located in the refusing 
municipality or county.   
 
If all of the invited municipalities and counties refuse to join 
the airport zoning board, the airport owner should dissolve the 
board and proceed on its own to adopt airport zoning 
regulations.  In such instance, the airport owner may also 
administer and enforce the regulations in the airport hazard 
areas located in the non-participating jurisdictions.  See Form 
4. 


4. Convene board and elect chair.  After the participating 
jurisdictions create the joint zoning board, each appoints a 
maximum of two members to the board to serve until they are 
replaced by their appointing authority.  The appointed members 


                                                 
49 See Minn. Stat., Chapter 360, Section 360.065. 
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elect an additional person who is to serve as chairperson.  Rules of 
procedure should also be adopted.   


NOTE:  Cities of the first class (population 100,000 or more, such 
as Duluth) that own or control an airport shall appoint four 
members (instead of two) to the joint zoning board. 


5. Prepare draft airport zoning ordinance and zoning 
map.  The joint zoning board, which may chose to work with an 
attorney, engineer, or other qualified professional, submits a draft 
ordinance and zoning map to the Minnesota Department of 
Transportation, Office of Aeronautics (Mn/DOT will furnish a 
model ordinance and zoning map to be used as guidance). 


6. Mn/DOT review and comment.  Mn/DOT will review and 
advise the joint zoning board on the draft proposal before the first 
public hearing. 


NOTE:  Unlike the process for adoption of other types of 
municipal or county zoning ordinances, a minimum of two public 
hearings must be held to consider adoption of the draft airport 
zoning ordinance. 


7. Resolution setting 1st public hearing.  Joint zoning board 
passes a resolution declaring this ordinance to be their proposed 
ordinance, setting a date and place for the first public hearing.  See 
Form No. 5. 


NOTE:  If an Established Residential Neighborhood (ERN) in a 
Built Up Urban Area exists, the airport zoning board must note 
the requirement of Minnesota Statutes 360.066, Subd. 1 a (a) and 
(d) (1978) that certain prohibited land uses must be acquired, 
altered, or removed at public expense.  (See Model Ordinance, 
Section 9-3(b), “Exemptions.”) 


In the event that a prohibited land use exists in an Established 
Residential Neighborhood, the joint zoning board shall so notify 
the airport owner at least sixty (60) days prior to the first hearing 
on adoption of the ordinance.  The airport owner shall then 
consider the alternatives of closing a runway, runway realignment 
or relocation, runway extension or shortening and displaced 
thresholds, and shall then promptly notify the local zoning 
authority in writing, if it proposes to take any of such alternative 
actions. 


8. Give mailed notice of 1st public hearing.  The zoning 
board shall give mailed notice of the 1st public hearing as follows: 


o At least 15 days before the hearing to any persons in 
municipalities who own land proposed to be included in 
Safety Zones A and B, and to any persons who own property 
in an identified Established Residential Neighborhood (See 
Forms 6, 7, and 8), and 
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o To the governing body of each political subdivision whose 
territory is affected by the area to be zoned, (See Form 9), and 


o At least 15 days before the hearing, to persons or 
municipalities that previously requested such notice from the 
authority.  (Send interested parties a copy of the published 
notice).   


For the purpose of giving mailed notice, the zoning authority may 
use appropriate records to determine the names and addresses of 
owners.  The failure to give mailed notice to individual property 
owners or defects in the notice shall not invalidate the 
proceedings, provided a bona fide attempt to comply with this 
subdivision has been made. 


A copy of the notice and a list of the owners and addresses to 
which the notice was sent shall be attested to in an affidavit by 
the responsible person and shall be made a part of the records of 
the proceedings.  See Form No. 10 and 14. 


9. Advertise 1st public hearing.  The notice of hearing shall be 
published at least three times during the period between 15 days 
and 5 days before the hearing in: 


o An official newspaper, and 


o A second newspaper designated by the zoning authority that 
has a wide general circulation in the area affected by the 
proposed regulations. 


The notice shall not be published in the legal section of a 
newspaper.  See Form No. 11. 


10. Adoption resolution.  After the 1st public hearing, the joint 
airport zoning board will pass one of the following resolutions: 


o If no changes are necessary, a resolution is passed stating that 
a public hearing was held, that no changes are necessary, and 
that this proposed ordinance will be submitted to the 
Minnesota Department of Transportation, Office of 
Aeronautics, for approval.  See Form No. 12. 


o If changes are desired, the proposed ordinance is amended 
and a resolution is passed declaring the amended ordinance to 
be the newly proposed ordinance, and that this proposed 
ordinance will be submitted to the Minnesota Department of 
Transportation, Office of Aeronautics, for approval.  See 
Form No. 12. 


11. Submit Ordinance to Mn/DOT—Commissioner’s Order.  
The joint airport zoning board shall submit the ordinance to the 
Minnesota Department of Transportation, Office of Aeronautics, 
for approval.   


o Upon review for approval, the Commissioner will determine 
whether the proposal conforms to the minimum standards.  If 
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no objections are made, the proposed ordinance is issued a 
“Commissioner's Order of Approval.” 


o If the Commissioner objects on the grounds that such 
regulations do not conform to the minimum standards, the 
joint zoning board shall make such amendments as are 
necessary to meet such objections. 


12. Notice 2nd public hearing and hold hearing.  Repeat 
steps 7, 8, and 9, and hold the second public hearing. 


13. Resubmit ordinance to Mn/DOT (only if ordinance is 
amended).  Resubmit ordinance proposal to the Minnesota 
Department of Transportation, Office of Aeronautics if, at the 
second public hearing, it was decided to amend the proposed 
ordinance.   


o Repeat steps 10 and 11 above, as necessary.   


o If the changes were not substantial, a new Commissioner's 
Order need not be issued. 


o If substantial changes have been made, then final adoption 
shall not take place until after final approval by the 
Commissioner according to Minnesota Statutes 360.065, 
subdivision 2. 


14. Adopt ordinance.  Upon completion of Steps 11 through 13, 
adopt ordinance.  See Form No. 13. 


15. Record adopted ordinance.  The adopted ordinance must 
be filed with the County Recorder in each county in which an 
airspace or safety zoned area is located. 


16. Submit adopted ordinance and required documents 
to Mn/DOT.  Submit documents to the Minnesota Department of 
Transportation, Office of Aeronautics.  See “List of Documents to 
be Submitted to Mn/DOT,” below.  


 OPTIONAL BEST PRACTICE STEPS: 
17. Each jurisdiction formally resolves to implement 


ordinance.  Each jurisdiction represented on the joint airport 
zoning board adopts a resolution or ordinance formally 
acknowledging their participation on the joint airport zoning board 
and the binding effect of the adopted airport zoning ordinance on 
local land use decisions.  This step must be completed within 
ninety (90) days from the joint airport zoning board’s final action 
to adopt the ordinance (Step 14 above). 


18. Each jurisdiction incorporates ordinance into their 
land development/zoning controls.  Each jurisdiction 
represented on the joint airport zoning board shall take the 
necessary actions to formally incorporate the adopted airport 
zoning ordinance into the jurisdiction’s zoning and subdivision 
controls.  This step must be completed within one hundred eighty 







 Minnesota Model Airport Zoning Ordinance 


State of Minnesota Airport Compatibility Manual 
Department of Transportation/Office of Aeronautics Page 165  


(180) days from the joint airport zoning board’s final action to 
adopt the ordinance (Step 14 above). 


 Individual Municipality Procedures For Ordinance 
Adoption 


This subsection describes the steps that Minnesota law50 requires for a 
municipality to adopt an airport zoning ordinance when one of the 
following circumstances exist: 


 A public airport is owned or controlled by one municipality, and the 
same municipality owns and controls the entire airport hazard area.   


 A public airport is owned or controlled by one municipality, and all 
or part of the airport hazard area is located within a different county 
or municipality, but the other municipalities and counties all decline 
to participate in the establishment of a joint airport zoning board.  In 
this case, Steps 1 and 2 in the procedures outlined above were 
followed, but all invitees responded and declined participation in the 
joint airport zoning board.  See Form No. 4. 


In all the cases stated above, the owning or controlling municipality51 may, 
on its own, adopt airport zoning regulations. 


1. Prepare draft airport zoning ordinance and zoning 
map.  The owning or controlling municipality, who may work 
with an attorney, engineer, or other qualified professional, submits 
a draft ordinance and map to the Minnesota Department of 
Transportation, Office of Aeronautics (Mn/DOT will furnish a 
model ordinance and map to be used as guidance). 


2. Mn/DOT review and comment.  Mn/DOT will review and 
advise the municipality on the draft proposal before the first public 
hearing. 


NOTE:  Unlike the process for adoption of other types of 
municipal or county zoning ordinances, a minimum of two public 
hearings must be held to consider adoption of the draft airport 
zoning ordinance. 


3. Resolution setting 1st public hearing.  The owning or 
controlling municipality passes a resolution declaring this ordinance 
to be their proposed ordinance, setting a date and place for the first 
public hearing.  See Form No. 5. 


NOTE:  If an Established Residential Neighborhood (ERN) in a 
Built Up Urban Area exists, the municipality must note the 
requirement of Minnesota Statutes 360.066, Subd. 1 a (a) and (d) 
(1978) that certain prohibited land uses must be acquired, altered, 


                                                 
50 See Minn. Stat., Chapter 360, Section 360.065. 
51 In this instance, “owning and controlling municipality” is defined consistent with 
Minnesota Statutes to include a joint airport operating board under certain circumstances 
(See Minn. Stat., Chap. 360, Subd. 3(d)) and “municipality” is defined consistent with Section 
360.061 to include a county that owns or controls a public airport. 
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or removed at public expense.  (See Model Ordinance, Section 9-
3(b), “Exemptions.”) 


In the event that a prohibited land use exists in an Established 
Residential Neighborhood, the owning or controlling 
municipality shall so notify the airport owner at least sixty (60) 
days prior to the first hearing on adoption of the ordinance.  The 
airport owner shall then consider the alternatives of closing a 
runway, runway realignment or relocation, runway extension or 
shortening and displaced thresholds, and shall then promptly 
notify the local zoning authority in writing, if it proposes to take 
any of such alternative actions. 


4. Give mailed notice of 1st public hearing.  The 
municipality shall give mailed notice of the first public adoption 
hearing as follows: 


o At least 15 days before the hearing to any persons in 
municipalities who own land proposed to be included in 
Safety Zones A and B,  or in an identified Established 
Residential Neighborhood (See Form Nos. 6, 7, and 8) and 


o To the governing body of each political subdivision whose 
territory is affected by the area to be zoned, (See Form 9), and 


o At least 15 days before the hearing, to persons or 
municipalities that previously requested such notice from the 
authority.  (Send interested parties a copy of the published 
notice).   


For the purpose of giving mailed notice, the municipality may use 
appropriate records to determine the names and addresses of 
owners.  The failure to give mailed notice to individual property 
owners or defects in the notice shall not invalidate the 
proceedings, provided a bona fide attempt to comply with this 
subdivision has been made. 


A copy of the notice and a list of the owners and addresses to 
which the notice was sent shall be attested to in an affidavit by 
the responsible person and shall be made a part of the records of 
the proceedings.  See Form Nos. 10 and 14. 


5. Advertise 1st public hearing.  The notice of hearing shall be 
published at least three times during the period between 15 days 
and 5 days before the hearing in: 


o An official newspaper, and 


o A second newspaper designated by the municipality that has a 
wide general circulation in the area affected by the proposed 
regulations. 


The notice shall not be published in the legal section of a 
newspaper.  (See Form No. 11.) 


6. Adoption resolution.  After the hearing, the municipality will 
pass one of the following resolutions: 
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o If no changes are necessary, a resolution is passed stating that 
a public hearing was held, that no changes are necessary, and 
that this proposed ordinance will be submitted to the 
Minnesota Department of Transportation, Office of 
Aeronautics, for approval.  See Form No. 12. 


o If changes are desired, the proposed ordinance is amended 
and a resolution is passed declaring the amended ordinance to 
be the newly proposed ordinance, and that this proposed 
ordinance will be submitted to the Minnesota Department of 
Transportation, Office of Aeronautics, for approval.  See 
Form No. 12. 


7. Submit Ordinance to Mn/DOT—Commissioner’s Order.  
The municipality shall submit the ordinance to the Minnesota 
Department of Transportation, Office of Aeronautics, for 
approval.   


o Upon review for approval, the Commissioner will determine 
whether the proposal conforms to the minimum standards.  If 
no objections are made, the proposed ordinance is issued a 
“Commissioner's Order of Approval.” 


o If the Commissioner objects on the grounds that such 
regulations do not conform to the minimum standards, the 
municipality shall make such amendments as are necessary to 
meet such objections. 


8. Notice 2nd public hearing and hold hearing.  Repeat 
steps 3, 4, and 5, and hold the second public hearing. 


9. Resubmit ordinance to Mn/DOT (only if ordinance is 
amended).  Resubmit ordinance proposal to the Minnesota 
Department of Transportation, Office of Aeronautics if, at the 
public hearing, it was decided to amend the proposed ordinance.   


o Repeat steps 6 and 7 above, as necessary.   


o If the changes were not substantial, a new Commissioner's 
Order need not be issued. 


o If substantial changes have been made, then final adoption 
shall not take place until after final approval by the 
Commissioner according to Minnesota Statutes 360.065, 
subdivision 2. 


10. Adopt ordinance.  Upon completion of Steps 7 through 9, 
adopt ordinance.  See Form No. 13. 


11. Record adopted ordinance.  The adopted ordinance must 
be filed with the County Recorder in each county in which an 
airspace or safety zoned area is located. 


12. Submit adopted ordinance and required documents 
to Mn/DOT.  Submit documents to the Minnesota Department of 
Transportation, Office of Aeronautics.  See “List of Documents to 
be Submitted to Mn/DOT,” below.  
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TABLE 6-1: ADOPTION OF AIRPORT ZONING ORDINANCE – LIST OF DOCUMENTS TO 
BE SUBMITTED TO MN/DOT 


Submit the following documents to the Minnesota Department of Transportation, Office of Aeronautics, as 
soon as they are drafted: 


1.   Letter from the airport owner to the county(s), township(s), and/or city(s) requesting the 
establishment of a joint airport zoning board.  Form No. 2. 


2.  Certified resolutions of the airport owner, the county(s), township(s), and/or city(s) establishing the 
joint airport zoning board.  Form Nos. 1, 3, and 4. 


3. A draft of the proposed ordinance and map prior to presentation at public hearing.   
NOTE:  TWO NOTICED PUBLIC HEARINGS MUST BE HELD. 


4. Certified resolution of the zoning board for each hearing held, declaring a proposed ordinance and 
arranging a time and place for a public hearing.  Form No. 5. 


5. Affidavit of publication from TWO newspapers of the notice of public hearing for each hearing held.  


6. Affidavit that mailed notice was given for each hearing held.  Form No. 10, and additional “mailed 
notice” documents.  Form Nos. 6, 7, 8, 9, and 14. 


7. Certified minutes of each public hearing. 


8. Certified zoning board resolution as to a proposed zoning ordinance to be submitted for 
Commissioner's Order of Approval.  Form No. 12. 


9. Certified zoning board resolution adopting the proposed ordinance.  Form No. 13. 


10. Two certified copies of the adopted ordinance with accompanying map sets. 


11. Certification as to the filing of the ordinance with the County Register of Deeds and the filing 
numbers. 
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 Requests For Modification Of Safety Zones  


Prior to adopting airport zoning regulations, Minnesota law requires the 
municipality, county, or joint airport zoning board to submit the proposed 
regulations to the Mn/DOT Commissioner for certification.  The 
Commissioner must determine whether the proposed regulations conform 
to Minnesota law, including the minimum standards stated in Minnesota 
Rule 8800.2400.  If the Commissioner objects to the proposed regulations 
on the ground that the regulations do not conform with the minimum 
standards, the municipality, county, or joint zoning board must either 
amend the regulations to address the Commissioner’s objections or 
demonstrate that “the social and economic costs of restricting land uses in 
accordance with the standards outweigh the benefits of a strict application 
of the standards.”  Minnesota Statutes 360.065, Subd. 2.   


This section focuses on the situation where a municipality, county, or joint 
airport zoning board requests the Commissioner to modify airport safety zone 
boundaries and certify the regulations in compliance on the ground that the 
“social and economic costs…outweigh the benefits of a strict application of 
the standards”  Because state law is currently based on the fundamental 
premise that airport zoning regulations should minimize impacts from 
accidents when (and not if) such accidents occur, such requests must make 
a reasoned showing that the safety risk to people living and working in the 
vicinity of an airport will not be unreasonably compromised by such 
modification.  It is generally recognized that the risk to people living and 
working in the vicinity of an airport (“third party risk”) varies with several 
factors.  Guided by the general intent stated in Minnesota Statues, Chapter 
360, and based on an extensive review of third party risk research and 
literature, Mn/DOT acknowledges the following conclusions about third 
party risk.   


 CONCLUSIONS ABOUT THIRD PARTY RISK52 


 Most research agrees that Third Party Risk is primarily affected by 
three factors: 


o Probability of a crash occurring near a specific airport. 


o The probable distribution of crashes with respect to the 
location. 


o Size of the probable crash area. 
 General Aviation flying has more accidents per operation by a factor 


of approximately eight when compared to Scheduled and 
Unscheduled Commercial Service Part 121 operations, and a factor 
of five when compared to Scheduled Commercial Service Part 135 
operations. 


                                                 
52 A more detailed analysis and summary of available third party risk research and literature 
may be found in Appendix 7 to this Manual. 
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 Accidents by aircraft on approach are tightly concentrated along the 
extended runway centerline. 


 Accidents by departing aircraft are more spread out than for arriving 
aircraft.  The shape is a fan starting at the liftoff point on the runway. 


 Arrival accidents exceed departure accidents by almost 3:1. 


 Population density is a major factor in estimating a crash 
consequence.  A pilot who has some control capability of a small 
aircraft can usually avoid human habitations in low density 
developments.  As population density or aircraft size increases, the 
destruction of property and possible loss of life on the ground 
becomes a greater risk.  High density development greatly increases 
the risk for a catastrophic accident involving people on the ground. 


 Occupants in developments such as hospitals, schools, and sports 
stadiums are more vulnerable in an accident because of mobility 
problems and probable panic. 


 Europeans primarily use “Individual Risk Contours” to analytically 
display Third Party Risk.  They express risk in exposure per year if a 
person were in a location 24 hours per day, 365 days a year.  The 
desired level of risk exposure for a new development proposal is a 
risk of death in 10,000 years from an aircraft accident.  Individual 
Risk Contours generally resemble elongated isosceles triangles 
centered on the extended runway centerline with the base at the 
runway end.  This shape is almost a mirror of the approach shape 
used to protect aircraft in flight.  


 The public is less accepting of a catastrophic event than a larger 
number of events affecting one person each.  Individual risk is not a 
complete picture of public acceptance.  


 EVIDENCE REQUIRED IN SUPPORT OF AIRPORT 
SAFETY ZONE MODIFICATIONS 


It is important to note that the above third party risk conclusions were 
closely considered during revisions to Mn/DOT’s model airport zoning 
ordinance.  In particular, these third party risk elements are reflected in the 
revised compatible land use standards in the 2006 model ordinance.  Thus, 
the Commissioner’s starting point for reviewing a request to modify airport 
safety zone boundaries should be determining how significantly different 
the modified regulations are from the 2006 model zoning ordinance.   


In addition, to demonstrate that the benefits associated with strict 
compliance with the State’s minimum safety zone requirements are 
outweighed by the social or economic costs of strict compliance, the 
municipality or joint zoning board should present, at a minimum, the 
following evidence to the Commissioner: 


 Historical and forecast operational data by type and runway end. 


 Accident data about the airport. 
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 Airport Design Aircraft information to include weight and approach 
category. 


 Development plan information including: 


o Population density. 


o Mobility of proposed occupants. 


o Occupancy time estimates. 


o Information necessary for aviation safety determinations like 
height, electronic or visual hazards to aircraft, bird attractants, 
etc. 


 CONSIDERATIONS FOR DETERMINING MODIFICATION 
REQUESTS 


When considering airport safety zone regulations not in conformance with 
the model zoning ordinance or other minimum state standards or 
regulations, the Commissioner should consider, at a minimum, the 
following seven factors.  Tables 6-2 through 6-8 below (excerpted from 
Appendix 7 of this manual) show ranges for the seven factors.  These 
factors are not equally weighted and should not be added or 
multiplied for “scores.”  The tables are designed to show the relative 
range of third party safety risk for each factor in the context of a specific 
request for airport safety zone modification.  The factors are: 


 Number of Aircraft Operations 


 Type of Aircraft Operations 


 Development Location 


 Aircraft Size and Speed 


 Development Density 


 Occupant Mobility 


 Occupancy Time 


Again, all of the above risk factors have generally been taken into account 
in drafting the compatible land use standards, and in particular the detailed 
summary use table, in the 2006 model zoning ordinance.    
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TABLE 6-2:  AIRCRAFT OPERATIONS FACTOR 


Aircraft Operations per Runway End Factor 


More than 90,000 per year 10 
80,001 to 90,000 9 
70,001 to 80,000 8 
60,001 to 70,000 7 
50,001 to 60,000 6 
40,001 to 50,000 5 
30,001 to 40,000 4 
20,001 to 30,000 3 
10,001 to 20,000 2 
1 to 10,000 1 
 
A factor of 1 is the least risk and a factor of 10 is the greatest risk. 


 


TABLE 6-3:  AIRCRAFT SIZE AND SPEED FACTOR 


Design Aircraft 
Weight 


Weight 
Factor 


Design Aircraft 
Approach 
Category 


Speed Factor 


120,001 lb. and 
greater 


20 D 4 


60,001 to 120,000 
lb. 


10 C 3 


12,501 to 60,000 lb. 5 B 2 
Less than or equal 
to 12,500 lb. 


1 A 1 


 
To obtain the relative aircraft size and speed factor, multiply the Weight 
Factor times the Speed Factor.  A factor of 1 is the least risk and a factor of 
80 is the greatest risk. 


 


TABLE 6-4:  TYPE OF OPERATION FACTOR 


Type of Operations Factor 


General Aviation 8 
Part 135 Scheduled 2 
Part 121 Scheduled and Nonscheduled 1 
 
A factor of 1 is the least risk and a factor of 8 is the greatest risk. 
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TABLE 6-5:  DEVELOPMENT LOCATION FACTOR 


Distance from 
Runway End 


Longitudinal 
Factor 


Distance from Runway 
Centerline Extended 


Transverse 
Factor 


Equal to or less than 
RWY Length 


4 500’ or less 4 


1.01 to 1.5 times the 
RWY Length 


3 501’ to 1000’ 3 
 


1.51 to 2.0 times 
RWY Length 


2 1001’ to 2000’ 2 


Greater than twice 
the RWY length 


1 Greater than 2000’ 1 


 
To obtain the relative weight of a proposed development’s location, multiply the 
Longitudinal Factor times the Transverse Factor.  A factor of 1 is the least risk and a 
factor of 16 is the greatest risk. 


 


TABLE 6-6:  DEVELOPMENT DENSITY FACTOR 


Density of the Development Factor 


High Rise Developments  40 
Greater than 100 persons per acre 20 
51-100 persons per acre 15 
21-50 persons per acre 8 
5-20 person per acre 3 
Less than five persons per acre 1 
 
A factor of 1 is the least risk and a factor of 40 is the greatest risk. 


 


TABLE 6-7:  DEVELOPMENT MOBILITY* FACTOR 


Type of Development Factor 


Hospitals 10 
Schools, Churches, Sport Stadiums 5 
General Public, i.e. shoppers, tourists, 
etc. 


2 


Working Population 1 
* Mobility includes familiarity with the facility, confined space, age and physical 
impairment 
 
A factor of 1 is the least risk and a factor of 10 is the greatest risk. 
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TABLE 6-8:  DEVELOPMENT OCCUPANCY FACTOR 


Type of Development Factor 


Residential, Hospitals, Hotels 12 
Retail, Leisure 6 
Warehouses 6 
Offices 4 
Schools 3 
Churches, Sports Stadiums 1 
 
A factor of one is the least risk and a factor of 12 is the greatest risk. 


After considering all the evidence, and using the above tables as a tool in 
weighing the risk of modifying the airport safety zone regulations, the 
Commissioner will make a determination whether to allow the modification 
based on a specific finding that “the social and economic costs of restricting 
land uses in accordance with the standards outweigh the benefits of a strict 
application of the standards.”  Minnesota Statutes 360.065, Subd. 2.   


 Permitting Process 


Chapter 360 of the Minnesota Statutes authorizes airport zoning regulations 
to require a development permit prior to the construction or establishment 
of a new structure or use, or prior to a substantial change, alteration, or 
repair to an existing use or structure, in any of the three safety zones.  
Minnesota Statutes, Section 360.067, Subd. 1(a).  The same law requires 
airport zoning regulations to require a development permit before a 
nonconforming structure or tree may be replaced, substantially altered or 
repaired, rebuilt, or allowed to grow higher or replanted.  The following 
steps are the minimum procedural requirements for an airport zoning 
development permit. 


1. Submit permit application to Zoning Administrator.  
Applicants for a development permit shall submit an application, 
including all documents required by the applicable airport zoning 
regulations, to the Zoning Administrator authorized to administer 
and enforce the regulations. 


2. Zoning Administrator review and final decision.  The 
Zoning Administrator shall review the permit application and make 
a final decision, based on the application’s compliance with the 
airport zoning regulations.   


o Minnesota law prohibits the Zoning Administrator from 
approving a development permit if the permit would allow the 
establishment or creation of an airport hazard, or would allow 
a nonconforming structure, tree, or use to be made or become 
higher or become a greater hazard to air navigation than it was 
when the applicable regulation was adopted or when the 
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permit application was submitted.  Minnesota Statutes, Section 
360-067, Subd. 1(a). 


o Minnesota law prohibits the Zoning Administrator from 
approving a development permit to reestablish an abandoned 
nonconforming use or structure, or to rebuild a 
nonconforming use or structure that has been more than 80 
percent torn down, deteriorated, or decayed, if the structure or 
tree will exceed the applicable height limit or otherwise deviate 
from the applicable airport zoning regulations. 


o BBBPPP   Optional Best Practice Step:  The Zoning 
Administrator may refer a development permit application to 
Mn/DOT for the Department’s review and comment prior to 
the Administrator’s final decision.  Mn/DOT staff should use 
best efforts to complete its review and transmit its 
recommendation to the Zoning Administrator in a timely 
manner, and in no instance more than twenty-one (21) days 
after receipt of the permit application for review. 


3. Appeal to the Board of Adjustment.  An applicant, other 
aggrieved party, or affected taxpayer may appeal the Zoning 
Administrator’s final decision on a development permit application 
to the Board of Adjustment (“BOA”) authorized to hear and 
decide appeals related to the airport zoning regulations.  Minnesota 
Statutes, Section 360-068. 


o Appellant must file notice of appeal within a 
reasonable time.  The appealing party must file a notice 
of appeal with the Zoning Administrator and with the Board 
of Adjustment within a reasonable time after the final permit 
decision and no later than the time specified in the applicable 
airport zoning regulations.  The Zoning Administrator must 
then forward the record of the permit proceedings to the 
Board of Adjustment.  


o Stay of proceedings.  An appeal timely filed shall stay all 
proceedings in furtherance of the action appealed from, unless 
the Zoning Administrator certifies to the Board of 
Adjustment that a stay would, in the Administrator’s opinion, 
cause imminent peril to life or property. 


o Notice of BOA hearing and public hearing.  The 
Board of Adjustment shall provide public notice of a hearing 
on the appeal.  The hearing shall be held, and a decision on an 
appeal made, within a reasonable time and no later than the 
time specified in the applicable airport zoning regulations. 


o Decision and order.  The Board of Adjustment shall 
make a decision to grant or deny the appeal, in whole or in 
part, based on the appealing party’s compliance with the 
applicable airport zoning regulations. 


o Appeal from the Board of Adjustment’s decision.  
Any person aggrieved, or taxpayer affected, by the Board of 


Procedure for Permitting 
Process 


 


1. Submit permit application to 
Zoning Administrator.  


2. Zoning Administrator 
review and final decision.


3. Appeal to the Board of 
Adjustment 


-File notice within reasonable 
time  
-Stay of Proceedings 
-Notice of BOA hearing and 
public hearing 
-Decision and order 
-Appeal from the BOA’s 
decision 


RECOMMENDED:  
Zoning Administrator 


refers development 
permit application to 


Mn/DOT for review and 
comment. 


 


Applicant 
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Adjustment’s decision may appeal in accordance with 
Minnesota Statutes, Chapter 14., Administrative Procedure. 


 Procedures For Zoning Variance Requests 


Chapter 360 of the Minnesota Statutes authorizes any person desiring to 
erect any structure, or increase the height of any structure, or permit the 
growth of any tree, or otherwise use the person’s property in violation of 
airport zoning regulations to apply to the Board of Adjustment for a 
variance from the zoning regulations in question.  Minn. Stat., Section 
360.067, Subd. 2.  The following summarizes the minimum procedural 
requirements for variance applications. 


1. Submit variance application 
to Board of Adjustment.  
Applicants must transmit their 
variance application BY 
CERTIFIED MAIL to the Board 
of Adjustment, including all required 
documents. 


2. Board of Adjustment review 
and final decision.  The Board of 
Adjustment shall review the variance 
application and make a final decision.  
The Board of Adjustment may 
approve a variance only if it finds: 


o A literal application or 
enforcement of the regulations 
would result in  practical 
difficulty or unnecessary 
hardship; and  


o The relief granted would not 
be contrary to the public 
interest but do substantial 
justice and be in accordance 
with the spirit of the airport 
zoning regulations and 
Minnesota Statutes, Chapter 
360. 


BBBPPP  Optional Best Practice Step:  The 
Board of Adjustment may refer a variance 


request to Mn/DOT for the Department’s review and comment 
prior to the Board’s final decision.  Mn/DOT staff should use 
best efforts to complete its review and transmit its 
recommendation to the Board of Adjustment in a timely manner, 
and in no instance more than twenty-one (21) days after receipt 
of the permit application for review. 


Procedure for Zoning Variance Request 


 


Applicant 


 


3a. Appeal from Board of 
Adjustment Decision. 


 


1. Submit variance application to 
Board of Adjustment.  


2a. Board of Adjustment 
review and final 


decision. 


RECOMMENDED:  
Board of Adjustment 
may refer a variance 


application to Mn/DOT 
for review and 


comment.  


3b. Application deemed 
approved.


2b. Failure of Board of 
Adjustment to make a 


final decision. 


4b. Applicant 
notifies Board and 


Commissioner 


5b. Commissioner 
review and action. 


 


6b. Appeal from Commissioner 
Decision. 
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The Board of Adjustment may allow a variance subject to any 
reasonable conditions that the Board deems necessary to 
effectuate the purposes of the applicable airport zoning 
regulations and Minnesota Statutes, Chapter 360.  


3. Failure of Board of Adjustment to make a final 
decision.  If the Board of Adjustment fails to grant or deny the 
variance within four (4) months53 after the last Board of 
Adjustment member receives the application, the variance shall be 
deemed to be granted by the Board. 


o When the variance is granted by reason of the failure of the 
Board of Adjustment to act on the variance, the person 
receiving the variance must notify the Board of Adjustment 
and the Commissioner by certified mail that the variance has 
been granted.  The applicant shall include a copy of the 
original variance application with the notice to the 
Commissioner.   


o The variance shall be effective 60 days after the Commissioner 
receives the notice, subject to any action taken by the 
Commissioner pursuant to Minnesota Statutes, Section 
360.063, Subd. 6a.   


o The Commissioner must review the application, and may 
amend or rescind the variance on finding that the action is 
required to protect the public interest. 


o If the Commissioner takes action to amend or rescind the 
variance, the Commissioner must notify the applicant within 
60 days after receiving the notice that the variance was 
granted. 


4. Appeal from Board of Adjustment or Commissioner 
Decision.  Any person aggrieved, taxpayer affected, or 
municipality aggrieved by the Board of Adjustment’s decision on 
the variance application, or the Commissioner’s action on a  
“deemed approved” variance application, may appeal according to 
Minnesota Statutes, Chapter 14, Administrative Procedure. 


                                                 
53 Minnesota Statutes, Section 360.067, Subd. 2, allows the Board of Adjustment to take up 
to four (4) months to make a final decision on a variance application.  However, since 
Section 360.067, Subd. 2, was drafted, a new state law became effective.  Known as the 
“Sixty-Day Rule,” Minnesota requires all state and local decision-making agencies to take 
action on a “zoning application” within 60 days of receipt of a complete application.  
Minnesota Statutes Sec. 15.99.  If the agency fails to comply with the 60-day rule, the zoning 
application is deemed approved.  It is unclear whether Section 15.99 applies to airport 
zoning permit or variance applications, and the question has not yet been adjudicated.  
Accordingly, Mn/DOT continues to assert that the airport zoning procedures under Chapter 
360 are distinct from and different than the types of zoning applications that trigger the 
Sixty-Day Rule in Section 15.99.  Municipalities are urged to check with their own legal 
counsel prior to adopting the model ordinance language.   
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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 16: Guidebook for Managing Small Airports introduces the myriad issues fac-
ing small airports in the United States to airport practitioners. Generally, these practitioners—
owners, operators, managers, and policy makers of small airports—are assumed to be respon-
sible for a wide range of activities, often unrelated to the management responsibilities of
the airport. This report presents the critically important issues that these practitioners
will frequently encounter while wearing the airport manager’s hat.


Managers of small airports are responsible for a wide range of activities that include
financial management, oversight of contracts and leases, safety and security, noise control,
community relations, compliance with federal grant conditions, facility maintenance, and
capital improvements. Yet these managers have varying degrees of experience and a range
of backgrounds. Although some management guidance is available for their use, much of it
is dated, focused on specific issues, intended for larger airports, or designed as a textbook
rather than a practitioner’s handbook. Research was needed to provide operators and man-
agers of small airports with current, comprehensive advice on resources and techniques that
can be applied to meet their responsibilities. 


Under ACRP Project 01-01, the University of Minnesota, Center for Transportation
Studies, contacted nearly 200 airport managers to identify critical issues facing small air-
ports. This valuable input was an important step toward collecting this compendium of ref-
erences and resources, which are vital links to finding viable solutions. Many of these air-
port managers participated in an early review of the draft guidebook to add value, utility,
and significance to the final, published report.


The report has the added benefit of presenting a broad array of relevant material in a way
that will assist new airport managers and other important airport stakeholders to under-
stand small airport management. Moreover, it presents numerous resources and references,
which are relevant to these issues and will help guide readers to solutions, regardless of their
level of airport experience or role at the airport.


ACRP Report 16 does not represent all material relevant to managing a small airport, nor
is it intended to be a complete collection and dissertation of issues facing small airports.
Many topics, which are relevant to small airports, warrant their own research and report.
Nonetheless, this report is undoubtedly the most current informative resource about many
of the most important issues in small airport management.


ACRP Web-Only Document 5: Development of a Guidebook for Managing Small Airports
documents the research process and is available on the TRB website (www.trb.org) by
searching for “ACRP Web-Only Document 5”.
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The objective of this project was to develop a guidebook for managing small airports that
would be a single source of information for airport owners, operators, managers, and policy
makers. The challenge lay in creating a guidebook that addresses an extraordinarily wide
range of topics as succinctly as possible and that is relevant to an extremely diverse audience
while presenting information in an easy-to-use manner.


Managers of small airports are responsible for a broad range of activities and interact with
a variety of stakeholders on a daily basis. They must carry out their duties in accordance with
an array of federal, state, and local regulations and ordinances. Many small airports operate
under fiscally constrained circumstances that require maximizing scarce resources and uti-
lizing county or municipal employees to perform certain functions, including snow removal,
mowing, and pavement maintenance.


Very few small airport managers are trained in aviation management. They are hired or
volunteer for the job because of an interest in or a passion for aviation. Many small airports
have no airport manager, but rather are managed by elected or appointed local officials, such
as a city clerk or a director of public works.


There is a great deal of published information pertaining to the management and opera-
tion of airports. The Federal Aviation Administration (FAA) and other government agencies
have produced many publications relevant to airports, most of them regulatory in nature.
State aviation offices also publish information for maintaining and operating airports within
their jurisdictions. Over the years, many books have been written on the various aspects of
managing airports. However, it can be difficult for managers of small airports to find the time
to locate these publications and determine which parts of each publication are germane to
the particular problem that needs to be solved.


To determine the most common issues facing small airports throughout the United States,
the research team conducted an extensive literature review from which a survey was developed
and administered to small airport managers via the Internet. Based on the results of the liter-
ature review and survey, the research team developed an outline for this guidebook around the
most frequently identified issues and problems for small airports. The research team also
attempted to capture unique or innovative practices already in use at small airports. Perhaps
the most significant finding of the project is that small airport managers possess a wealth of
practical information and, in general, are more than willing to share that knowledge with
fellow airport managers. Consequently, often the best source of information for a manager of
a small airport is the manager of the neighboring small airport.


The result of this project is a guidebook that addresses many of the topics related to manag-
ing small airports. This guidebook is an excellent source of information and current practices.
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However, because of the diversity of small airports, both in terms of geography and size, and
the ever-changing regulatory environment, it cannot be considered a single authoritative
source. The intent of the guidebook, therefore, is to provide the reader with information on a
subject and, more important, direction for finding additional information.


Guidebooks by their very nature are static. They represent the collective knowledge of a
subject at a given point in time. The aviation industry, on the other hand, is extremely
dynamic. As the air transportation system evolves, the challenges faced by small airport
managers will change—and so too must the guidance provided to them. The research team
encourages small airport managers to continually update their individual guidebooks with
notes and additional materials, and to freely share that knowledge with other small airport
managers.
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Governance


Types of Airport Ownership


Several types of ownership exist for public-use airports in the United States. Typically, ownership
and operation of an airport are conducted by the same entity, such as a city, county, state, or special
unit of government. Airports can be established and maintained by the following jurisdictions:


• Airport authorities,
• Counties,
• Municipalities,
• Joint county–city commissions,
• Park districts,
• Port authorities,
• Bi-state authorities, or
• Private owners.


The research team conducted a survey across the United States and found that most airports do
have an airport manager responsible for it. As shown in Figure 1, 73% of respondents indicated
that an airport manager managed their airport, while 13% indicated that the fixed-base operator
(FBO) served as the airport manager.


Structure and Role of the FAA, State, and Airport


The FAA is charged with making sure that aviation in the United States is safe. The FAA’s
major functions are to


• Regulate civil aviation to promote safety and fulfill the requirements of national defense;
• Encourage and develop civil aeronautics;
• Develop and operate a common system of air traffic control and navigation for both civil and


military aircraft;
• Conduct research and development with respect to the National Airspace System and civil


aeronautics;
• Develop and implement programs to control aircraft noise and other environmental effects


of civil aviation; and
• Regulate U.S. commercial space transportation.


An administrator and deputy administrator head the FAA. Reporting to the administrator are
six associate administrators who direct the line of business organizations that carry out the FAA’s
principal functions. The chief counsel and eight assistant administrators are responsible for other
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key programs. The FAA’s field organizations include nine geographical regions and two major
centers.


State aviation agencies organize, promote, and fund a wide variety of aviation programs. All states
develop statewide aviation system plans and airport capital improvement plans. The states invest
about $450 million annually in planning, operations, infrastructure development, maintenance, and
navigational aids at 5,000 airports across the country. Many states also build, own, and operate their
own airports. Each year, state aviation officials conduct safety inspections at thousands of public-
use airports. Many states also license airports and thus conduct inspections to ensure statutory
requirements are met. Countless aviation activities, such as statewide meetings, airport sympo-
siums, pilot safety seminars, and aviation education forums, are also organized annually by states.


Function and Roles of Airport Managers


An airport manager is typically responsible for the daily operations of the airport. The airport
manager directs, coordinates, and reviews all aircraft operations, maintenance of the airfield and
buildings, community relations, and financial matters of the airport. Some airport managers are
also responsible for running the airport’s FBOs under a separate agreement with the airport-
owning jurisdiction.


No matter what specific duties an airport manager has each day, his or her number one respon-
sibility is to operate a safe and efficient airport. The overall quality of the national airspace system
depends on it.


An airport manager reports to, and receives direction from, the airport’s owner or operator.
The manager is also responsible for interpreting the functions and activities of the airport to the
public. Public relations is an important function of airport management.


Airport management is a complex process of effectively directing resources toward the accom-
plishment of the airport’s goals. Central to achieving these goals is the ability of the airport owner
to administer the basic functions of management including planning, organizing, staffing, lead-
ing, and controlling.


The position of airport manager has often been described as a “jack-of-all-trades.” Serving as a
successful airport manager requires a variety of skills to accomplish the managerial functions. Based
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Figure 1. Survey responses indicating party
responsible for airport management.
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on the preliminary research, several management principles and techniques pertinent to small air-
ports have been identified:


• Quality Management. Airport managers must focus the efforts of employees to strive for
improvements on meeting the needs of the public and airport customers. Airport staff must be
provided training, tools, and resources to maintain high-quality facilities and services.


• Team-Based Management Techniques. Small airport managers can be overwhelmed with the
varying tasks involved with the position and with leading staff, if any, toward meeting the air-
port goals. Airport owners can maximize resources available to managers through industry
organizations, state and federal units of government, consultants, and other airport-related
networks.


• Consistency and Standardized Methods of Operation. It is important for airport managers to
strive for consistent enforcement of airport rules, standards, and policies. A standard method of
operation establishes the means for ensuring organized growth and tenant satisfaction.


• Communication Tools and Strategies. Communication is integral to the success of the airport
as an organization. Airport managers must communicate with governmental entities, cus-
tomers, tenants, regulatory agents, commissions, boards, and the general public.


• Coordination. Proper coordination among public entities; federal, state, and local units of gov-
ernment; and airport tenants is integral to the success of the airport. Coordination is essential
for orderly construction and development of the airport facility and to move forward with the
objectives of the airport.


• Building Public Goodwill. Public relations is vital to the success of any small airport. Airport
managers must implement a wide variety of marketing strategies aimed at maintaining a posi-
tive perception of the facility and for building community relations.


• Strategic Planning and Coordination. An airport needs an organizational vision, mission, goals,
objectives, and direction. This is an essential function of airport management and is vital to the
ongoing assessment of the airport’s role in the community.


• Fiscal Responsibility. Fiscal responsibility is a critical component of airport administration
involving the budgeting and expenditure of public and private funds. It is important to under-
stand the financial position of the airport and communicate the economic impact of the facility.


• Legal Responsibility. Airport owners are responsible for legal policies and ordinances of the
community and for mandated responsibilities such as EPA guidelines.


• Environmental Stewardship. It is important for an airport to be a good community “neighbor”
regarding environmental issues such as stormwater pollution, noise, and land use.


• Public Safety. Programs and policies must be implemented to ensure the safety of both the avi-
ation public and non-flying public.


Function and Roles of Airport Staff


Airport staff members can also perform a variety of functions, including administrative func-
tions, maintenance, daily operations, and coordination with FBOs. Many airports share airport
staff with the airport’s governing body. For example, the city or county may provide mainte-
nance staff, equipment, and other resources for daily operations. The airport staff may also
serve in administrative roles, especially if the airport manager is a part-time position or if the
role is delegated to someone who provides that service as part of her or his other duties outside
the airport.


Airport staff must be made aware of airport policies, liabilities, standards, and normal operat-
ing procedures, as they will conduct the daily operations of the airport and may serve as the pri-
mary contact for a variety of functions. They should have a basic understanding of the full scope
of responsibilities of running an airport, as they will probably represent the airport manager when
that person is not available.







Communication and Coordination with Airport Owners and Boards


Communication and coordination with the airport owner and governing board is one of the
airport manager’s key roles. The manager serves as the airport’s representative on site and to the
public at large. The owner and governing board assign the manager’s responsibilities, and he or
she reports back to them. A good working relationship is required for smooth operations.


Typically, the manager performs the day-to-day functions of the airport owner or authority,
acting for the board members or commissioners as necessary to maintain efficient operations. In
doing so, it is the manager’s responsibility to keep commissioners or board members informed of
activities that may reflect upon them.


The airport manager may also benefit from advocating for the airport at the state or national
level. To advocate for an airport at this level, it helps to know the role of state legislative commit-
tees, how the legislature is structured, strategies for communicating with local boards and com-
missions, and how to package requests effectively.


At the state level, typical committees with jurisdiction over airport issues are the transportation
policy, transportation finance, and state and local government operations committees. A primary
goal of any advocate is to get noticed and get his or her message out to policy makers, whether at
the local, state, or federal level.


One strategy is to quantify needs and costs and make this quantification known to policy mak-
ers. In addition, the airport manager should explain why airports are important and why policy
makers should care about their health and future. Finally, the airport manager should get to know
policy makers before needing them. He or she should know who represents the airport at all lev-
els, and then work on building a relationship with them. The time immediately following elec-
tions is a good time to contact lawmakers since they are not as busy then.


Regulatory Compliance


Federal Regulations


Publicly owned airports are subject to a variety of federal regulations, as specified in Title 14 U.S.
Code of Federal Regulations (CFR), Chapters I and II, Federal Aviation Regulations (FARs). These
regulations regulate aircraft, airmen, airports, and the national airspace system. Many of the FARs
apply to small airports, and as with any legislation, the FARs may change. The current aviation reg-
ulations, as well as additional standards and guidance in the FAA Advisory Circular 150 series, are
accessible online through the FAA website (www.faa.gov/regulations_policies).


The primary FARs that apply specifically to general aviation airports include the following:


• FAR Part 77, Objects Affecting Navigable Airspace. Part 77 establishes standards for
determining obstructions in navigable airspace; outlines the requirements for notifying the
FAA of certain proposed construction or alteration; provides for aeronautical studies of
obstructions to air navigation in order to determine their effect on the safe and efficient
use of airspace; and provides for public hearings on the hazardous effect of proposed con-
struction or alteration on air navigation. Section 77.25 of this part establishes imaginary
surfaces around airport runways, approach zones, and navigable airspace in the vicinity of
the airport.


• FAR Part 139, Certification of Airports. Part 139 prescribes rules governing the certification
and operation of land carriers that are conducted with an aircraft having a seating capacity of
more than 30 passengers. It includes provisions describing the contents, preparation, and main-
tenance of an airport certification manual.
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• FAR Part 150, Airport Noise Compatibility Planning. Part 150 applies to the airport noise com-
patibility planning activities of public-use airports, including heliports. It outlines the proce-
dures for developing and submitting airport noise compatibility programs.


• FAR Part 151, Federal Aid to Airports. Part 151 provides detailed information regarding FAA
airport construction and development grants. It also specifies that all airport development under
the federal-aid airport program must be done in accordance with an approved airport layout
plan. Each airport layout plan and any changes to the layout are subject to FAA approval. This
part also lists the advisory circulars that are incorporated in the airport development standards.


• FAR Part 152, Airport Aid Program. Part 152 applies to airport planning and development
under the Airport and Airway Development Act of 1970, as amended. It outlines eligibility
requirements and application procedures; funding, accounting, and reporting requirements;
nondiscrimination in airport aid programs; suspension and termination of grants; and energy
conservation programs.


• FAR Part 157, Notice of Construction, Alteration, Activation, and Deactivation of Airports.
Part 157 defines the requirements for notifying the FAA when proposing to construct, alter,
activate, or deactivate a civil or joint-use (civil/military) airport or to alter the status of such
an airport.


• FAR Part 170, Establishment and Discontinuance Criteria for Air Traffic Control Services
and Navigational Facilities. Part 170 sets the federal criteria for the establishment of air traffic
control services.


• FAR Part 171, Non-Federal Navigation Facilities. Part 171 establishes procedures for requests
for instrument flight rules (IFR) procedures, minimum requirements for approval, performance
requirements, installation requirements, and maintenance and operations requirements for
non-federal aids to navigation. This could include VHF omnidirectional range (VOR) facilities,
nondirectional radio beacons, instrument leading system (ILS) facilities, microwave landing sys-
tem (MLS) facilities, and others.


State and Local Regulations


Individual states and local units of governments may have additional rules and regulations to
comply with. These may cover stormwater runoff and wetland protection, zoning, labor require-
ments and wage rates, working hours, product use, noise ordinances, and other issues.


State aeronautics offices typically work with local airports to educate them about these rules and
regulations. Some states require airports to have a license to operate. State airport conferences can
be a valuable tool for learning about current requirements and for communicating with other air-
ports about suggestions for meeting those standards. Check with the state aeronautics contact and
local jurisdictions for rules that apply in a specific area.
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Finance


Budget Development


An essential function of airport management is to successfully develop and implement an air-
port budget. Proper planning and allocation of financial resources for both short-term and long-
term needs is an important part of the financial management of the airport. Budgets essentially
plan the dollar amounts required to operate and maintain the facility for defined periods of time.
Every airport, as any business operation, must develop an operating budget for the short term,
which is typically one to two fiscal-year periods. Coordinated long-term planning is needed to
determine capital expenditures such as runway construction, land acquisition, or major equip-
ment purchases.


There are many types and formats of budgets an airport can use. Forms of budgeting vary
and may depend on the style adopted by a larger governmental entity such as a city, which
typically follows a line-item budget, program budget, or activity budget format. This guide
will not attempt to cover in great detail the various theories and appropriation methods asso-
ciated with budgeting. Rather, this section is meant to give the airport manager a general
overview of the small airport budget process and a working knowledge of the application of
that process.


Income Sources


Airport operations budgets are normally prepared for a one-year fiscal period. This budget
shows the basic operating expenses and revenues of the airport and includes financial estimates
on personnel costs, operating expenses, supply expenses, and other planned services. Most gov-
ernmental entities compete with each other for public funds. In most cases, the goal is not neces-
sarily to create a profit but to ensure that financial resources are available to safely and efficiently
operate the facility as a component of the public infrastructure. The airport manager must assess
the fiscal requirements to both keep the lights on and responsibly protect public welfare. In many
cases, simply balancing the budget is the goal.


The amount of revenue generated at a small general aviation airport is typically small and is
often supplemented with intergovernmental aid. Income sources normally attributed to the oper-
ation of the airport include


• Commercial land leases and rents,
• T-hangar lease agreements,
• Private hangar land lease,
• Agricultural land lease,
• Terminal concession rents,
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• Fuel flowage fees, and
• Landing and ramp fees.


Local government tax subsidy is often required to offset the gap between budgeted revenues and
expenses. Innovative airport managers have also developed programs to generate non-standard
airport revenues through special rentals, billboards, or direct fueling of aircraft. Each airport is
unique and may have attributes such as a geographic location that lends itself to possibilities such
as scenic flights for hire. Other supplemental revenues may come from sources such as investments,
sale of surplus equipment or property, or utilities. These income sources may vary widely between
airports.


The goal of revenue generation should be to provide for an economically self-sustaining airport
operation. Most general aviation airports do, however, require some form of tax subsidy to oper-
ate. In some cases, the governmental structure of the airport provides for its own taxing authority.
This structure, or airport authority, operates somewhat more autonomously than the typical small
general aviation airport. In other cases, it may be possible to operate the airport as an enterprise
fund that is financially self-supportive through revenues generated in the department or organiza-
tion. This overview will not attempt to differentiate between the varying airport structures for the
purpose of describing the financial management process.


In preparing an airport operating budget it is usually easier to anticipate airport revenues as
opposed to airport expenses. Revenues are generally tied to certain operating or rental agree-
ments and are therefore more clearly defined. The next section will discuss the expenditure com-
ponent of the airport operating budget.


Expenses


Determining small airport expenses depends on many factors. The structure of an airport oper-
ation within a municipal organization varies, and many actual expenses are difficult to measure.
For example, equipment operators or trade personnel labor costs at the airport may be hidden
within another department budget. Therefore, the actual labor costs of the organization may not
be reflected in the airport operations budget. Typically, the airport manager will organize and pre-
pare a budget within the accepted budgeting methods for the municipal organization. This bud-
geting normally involves anticipating expenses for both operating and non-operating expenses.


Operating expenses are all of those costs associated with the actual operation of the airport. These
costs may include labor, supplies, utility, and maintenance costs that are incurred on a day-to-day
basis. These costs will vary considerably according to geographic region and the structure of the
airport. For example, maintenance and equipment expenses may be significantly less in warmer
areas of the country as opposed to those areas that require snow removal. Another example is the
cost of maintaining an asphalt slab, which increases as it ages and varies due to weather and usage.


The accounting of non-operational expenses also depends on the position of the airport
within an organization. The airport manager must consider these costs—which may include
equipment depreciation and debt service on existing airport financial obligations.


Economic Impact of an Airport


Most airports must justify their improvement projects to their city council, county board mem-
bers, airport authority, or other governing bodies. Economic impacts are measured by the eco-
nomic activity, earnings, and jobs generated by the airport activity or because the airport exists.
Economic impact generated by a local airport can be either direct or indirect. In addition, an air-
port may generate multiplier impacts, which include money spent at or for the airport that flows
through the regional economy.
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Direct impacts can include any of the following:


• Airlines,
• Air cargo carriers,
• Air taxis or charters,
• Aircraft services,
• Airport management and operations,
• Car rental agencies,
• Corporate flight operations,
• Freight forwarders,
• Fixed-base operators,
• Government projects based at airports, or
• Airport tenants.


Indirect impacts may be generated from expenditures by airport users or from regional expen-
ditures at local businesses as a result of airport use or travel.


Some examples of indirect impacts generated by aircraft activity or users are


• Food and beverage sales,
• Lodging,
• Entertainment,
• Retail sales,
• Travel agencies, and
• Ground transportation.


To calculate the economic impact of aviation, direct and indirect impacts must be measured,
along with an assessment of the multiplier effect. A study on the economic impacts of Minnesota
airports, completed by Wilbur Smith Associates in January 1999, examined 20 Minnesota airports
in four different categories: commercial service, key airport, intermediate, and landing strip (1).


The study found that economic activity for commercial service airports ranged from $13 mil-
lion to $168 million, with an average of $61 million. Earnings generated from the airports ranged
from $409,000 to $54 million, with an average of $13.1 million. For the airports studied, 20 to
3,061 jobs were generated, with an average of 760.


A summary of the study’s findings for three of the airport categories is given in Table 1.


One way to show the importance of an airport and its growth is by calculating its economic
impact on the surrounding community. This calculation will easily illustrate how the community
benefits from having an airport close by, regardless of its size. William Gartner, professor of
applied economics at the University of Minnesota, researched and developed a tool that airport
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SOURCE: Wilbur Smith Associates (1)


Airport Descriptor Economic Activity Earnings Jobs Generated 


Key airport 
(runway longer than 
5,000 ft w/o commercial
service) 


$1.8 million to $5.5 million   
(average: $3.4 million) 


$556,000 to $1.6 
million (average: 
$1.1 million) 


25 to 74    
(average: 54) 


Intermediate system 
(paved runway < 5000 ft 
long) 


$224,200 to $6.9 million   
(average: $1.7 million) 


$65,000 to $2.1 
million  
(average: $508,000) 


3 to 92   
(average: 23) 


Landing strip 
(average: $217,000) 


$64,300 to $123,000
(average: $70,000)


1 to 6  
 (average: 4) 


$65,300 to $393,000  


Table 1. Summary of 1999 Wilbur Smith Associates study.
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personnel can use to calculate the economic impact of their airport (2). The calculator was
designed for 134 airports in the state of Minnesota. It was not designed for use at Duluth
International, Minneapolis–St. Paul International, and Rochester International Airports.


People assess economic impacts in many different ways, so defining economic impact can be
challenging. This tool defines the economic impact as “the result of expenditures or sales trans-
actions between businesses or other entities that can be directly traced to the presence of a par-
ticular facility, activity, or related service” (2).


Following are several input variables used in the Gartner tool for determining the economic
impact of an airport.


• Public ownership:
– Total dollar figure provided by all government sources for yearly operation of the airport;


and
– Amount of money spent for construction during the year for which the financials are being


reported.
• Fixed-base operator and other aviation businesses:


– Number of full-time annual employees;
– Number of full-time seasonal employees;
– Number of part-time annual employees; and
– Number of planes operated by the FBO.


• Commercial scheduled air service:
– Number of enplanements recorded at the airport during the last year;
– Percentage of enplanements that are recorded by local residents;
– Number of employees maintained at the airport by the airline providing the service; and
– Number of TSA employees maintained at the airport.


• Retail businesses located at the airport—Number of employees maintained by the business.
• Overnight use by general aviation pilots and other visitors:


– Amount of overnight use accounted for by general aviation pilots; and
– Number of tourists that access the region through the airport but not as pilots.


• Businesses that ship freight:
– Number of times a particular business uses the airport each week; and
– Distance in miles from the airport in use to an airport with similar facilities.


• Businesses that own hangars and do their own aircraft maintenance:
– Number of full-time annual employees;
– Number of full-time seasonal employees;
– Number of part-time annual employees; and
– Number of planes operated by the FBO.


• Nonprofit or government entities:
– Number of full-time annual employees;
– Number of full-time seasonal employees;
– Number of part-time annual employees; and
– Number of planes operated by the FBO.


Most economic impact studies are performed by consultants for specific airports. There are very
few economic impact calculators available online for free, and those that are available, such as the
one developed by the University of Minnesota, tend to be regionally focused and may use dated
information. The FAA provides guidance for determining an airport’s economic impact in
Estimating the Regional Significance of Airports, but the publication was last updated in 1992. The
American Association of Airport Executives offers a service through its website to produce
General Aviation Economic Impact Statements for a fee. For small airport managers who want to







determine their airport’s economic impact, the best initial source of information is their state’s
office of aeronautics.


FAA Policy and Procedures Concerning Use of Airport Revenue


Since 1982, the U.S. Congress has passed legislation establishing the Airport Improvement
Program (AIP), which provides federal grant funding; creating the authority for airport operators
to levy Passenger Facility Charges (PFCs); and governing how airport revenue is generated and
used. Both the U.S. DOT and the FAA have established regulations and issued policy guidance to
provide specific direction to airport operators regarding the eligibility and use of AIP funds, PFC
revenue, and airport revenue. Several regulations and policies regarding airport rates and charges,
which relate to how airport revenue is generated, have also been issued.


Land Acquisition (Negotiating and Paying Fair Market Value)


Whenever feasible in constructing or expanding an airport, the FAA encourages the airport
owner to use its existing owned land. However, in the event that additional land is necessary for
project purposes, private property may be acquired. When receiving federal funding for an airport
project, the airport owner must ensure that its property acquisition and its provision of relocation
assistance and payments to displaced persons conform to applicable federal requirements. The air-
port owner must also adhere to state laws, which may be more restrictive.


First, the airport owner determines the specific land requirements for a particular airport devel-
opment or noise compatibility project. Property can be obtained through several methods, such as
purchase of property interests (in fee) or through eminent domain (condemnation). It can also be
acquired through easements or by donation or exchange. Unless received through donation, pri-
vate property is acquired by the airport owner through payment of just compensation to the prop-
erty owner.


To ensure that fair market value is paid, the airport owner should arrange for a competent, inde-
pendent, real property appraiser familiar with local property values to appraise the property. The
appraiser will inspect the property and set forth an opinion of its current fair market value in a for-
mal appraisal report. This report will be reviewed by a review appraiser for conformance to accept-
able appraisal standards and FAA requirements. After the report is approved, it is used as the basis
for the airport owner’s written offer to purchase the property.


Fair market value is usually defined as the amount of money that would normally be paid for
property in a sale between a willing seller, not compelled to sell, and a willing buyer, not compelled
to buy. The amount is generally considered by the courts to be “just compensation” under the Fifth
Amendment of the U.S. Constitution. Fair market value does not take into account intangible ele-
ments such as sentimental value, goodwill, business profits, or any special value that the property
may have for the owner or for the government, nor does it include costs and expenses for the
landowner’s relocation.


After just compensation has been determined for a piece of property, an airport owner’s repre-
sentative will call to negotiate for its purchase. The representative will discuss the basis of the offer
to buy the property with the owner, and the offer will be for no less than the amount of the approved
appraisal. Landowners can get their own appraisal, and that appraisal will be paid for by the airport.


Owners are given a sufficient period of time to consider the offer. When an agreement on the
price is reached, a sales contract is prepared. Upon execution by the airport owner, the contract
becomes a binding agreement.


Airport owners can take only a part of a property parcel. If the acquisition of a portion of prop-
erty leaves an “uneconomic remnant,” the Uniform Act requires that the airport owner offer to
acquire the remnant at its fair market value.
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Power to acquire private property for public use is known as the power of eminent domain.
Most airport owners have this power, which is an inherent power of the local government
derived from its sovereignty, as well as a power implied by the Tenth Amendment of the U.S.
Constitution. State laws vary and must be followed.


Revenue Generation


With construction costs increasing, available funding decreasing, and periodic economic
downturns affecting the industry, airport operators find themselves continually looking for addi-
tional revenue sources to fund projects and sustain operations. Typically, one thinks of fuel sales,
hangar leases, agricultural leases, and grants as primary sources of revenue, but there are other
ways to bring money into an airport and resources to describe those methods.


In the survey conducted to identify key issues for this guidebook, respondents were able to list
more than one type of revenue generation method. The primary sources of revenue for general
aviation airports that were gleaned from the 211 responses are shown in Table 2.


Fuel sales account for most of the respondents’ revenue generation, followed closely by land
leases, T-hangar leases, and rent. Other sources were mentioned by 34% of those surveyed,
including industrial park revenues, advertising, parking fees, and residential or office rent on air-
port property. Agricultural leases are often in place at airports, and from the survey, they appear
to be a common revenue generator across the United States as well.


In addition to the survey, information on revenue generation can be obtained from ACRP
Synthesis 1: Innovative Finance and Alternative Sources of Revenue for Airports (3). The objective
of the report is to inform airport operators and policy makers about alternative financing options
and revenue sources currently available or that may be available in the future. The synthesis
report provides a brief overview of common capital funding sources used by airport operators,
a review of capital financing mechanisms used by airports, descriptions of revenue sources, and
a review of privatization options that may be available.


Nationally, the principal sources of funds for airport capital projects, listed from most fre-
quent to least frequent, are


• Proceeds of bonds and other forms of debt;
• PFC revenues;
• AIP grants from the Airport and Airways Trust Fund, administered by the FAA;
• Internally generated capital resulting from retained airport revenues;
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Table 2. Primary sources of revenue generation
for general aviation airports.


Revenue generation method 


Respondents indicating 
they use this method of 
revenue generation 


Fuel sales 63%


Commercial land leases and rent 60%


T-hangar leases 59%


Other methods 34%


Private hangar land leases  32%


Agricultural leases  32%


Landing or ramp fees  20%


Tax subsidies 19%


Terminal concession rents  17%







• Security grants from the general fund and administered by the TSA; and
• State grants and local financial support.


Some airport operators (typically at large- or medium-hub airports) regularly use municipal
bonds. Many airports have maintained investment-grade ratings from credit rating agencies. In
addition to bonds, the ACRP synthesis study found that, to finance capital projects, some air-
port operators have used bond and grant anticipation notes, pooled credit programs, and capi-
tal leases. They have also reduced interest rates on outstanding bonds and managed interest rate
risk by entering into interest rate swaps with investment banks.


Note that most airports do not have bonding authority, but their associated municipality
may. Although the methods outlined previously have been used primarily by large- or medium-
hub airports, other options exist for smaller general aviation airports. Many forms of non-airline
revenue generators may be used to bring money into an airport. Like the survey, the ACRP syn-
thesis study found that airports nationwide have developed many programs to maximize rev-
enue sources:


• Fuel sales. As noted in Table 2, 63% of airport managers responding to the general aviation
survey noted that fuel sales and flowage is their means of generating revenue. Pilots may stop
at a general aviation airport simply because it has fuel and they want to avoid the congestion
and traffic at a larger airport. Many things must be considered when initiating fuel service
including storage, staffing, insurance, and environmental issues.


• Airport parking revenues. Parking continues to be a reliable source for airport operators. The
synthesis study identified additional opportunities for increasing parking revenues, such as
offering premium parking services, parking lot enhancements, parking for non-airport use,
and collecting off-airport privilege fees.


• Rental car revenues. In addition to privilege fees and rentals, at some airports each rental car
concessionaire collects a customer facility charge. These funds are used to pay the operating
and capital costs of a consolidated rental car area or structured facility and may include the
cost of transportation to the terminals.


• Terminal concessions. Depending on the size of the airport and terminal facility, retail or
concession sales at airports could bring in revenue. At commercial service airports, conces-
sion sales have increased dramatically as airlines discontinue meal service and passengers
arrive earlier to get through security. Airport operators have been able to maximize revenues
by reinventing their terminal concessions programs to recognize the customer and create an
inviting shopping or dining experience.


• Advertising programs. Several airports are cashing in on advertising revenue. Modern air-
port advertising programs specialize in the sales and maintenance of advertising sites at air-
ports by using technology, sponsorship opportunities, and nontraditional advertising
locations.


• Commercial development and land use. Airport operators have generated revenue from a
variety of revenue-producing leases from non-airline operations including manufacturing,
warehousing, freight forwarding, and farming on airport land. Commercial development and
land use have been accomplished through coordinated planning efforts, mindful of FAA
restrictions on land development.


The ACRP survey also identified the following innovative methods to generate revenue :


• Late fees on leases. Several airports reported that they charge late fees on leases, and one air-
port noted that it received over $15,000 one year on late fees alone.


• Innovative pavement use. Airports are charging for the use of closed runways and other pave-
ment for driver training and motorcycle safety courses. Several airports rent out their airport
for use in filming commercials.
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• Golf course land lease. Golf courses are not considered compatible land use by the FAA, but
rules may vary from state to state. In areas where they are allowed, airports may lease land
owned by the airport and adjacent to the airfield for golf course development.


• Industrial park land leases. Many airports reported building industrial parks and warehouse
space on airport land adjacent to the airfield.


• Donations and fundraisers. Several airports hold fundraisers and solicit large donations from
airport supporters.


• Other Leases. One airport indicated that it leases space on the beacon tower for a cell phone
antenna.


Leasing and Use Agreements


An airport manager must be familiar with the many types of airport leasing and use agree-
ments used at small airports. Airport leases may be considered commercial use agreements or
non-commercial use agreements. An array of other leases may be present at an airport facility,
depending on the nature of the operation considered, such as agricultural operations or other
non-aviation–type uses.


It is important that an airport manager work toward consistency in the application and
enforcement of lease administration and policy. This consistency is particularly important
for operators of airports with commercial use agreements. Airport sponsors of federally obli-
gated airports (see “Compliance with Grant Conditions” in this chapter) must also ensure
that certain grant obligations are being met with regard to airport leasing policy. This guide-
book will provide a basic overview of several components to successful lease administration
at a small airport.


Further research is being conducted in this area. The ACRP funded ACRP Project 01-02,
“Guidebook for Developing and Managing Airport Contracts,” and ACRP Project 01-08, “Guide-
book on Best Management Practices for Leasing and Developing Airport Property.” The reports
from ACRP 01-02 and ACRP 01-08 are expected to be published in 2009 and 2010, respectively.
For a list of ongoing ACRP projects relevant to managers of small airports, please refer to the
appendix.


Minimum Standards


Owners of public-use airports routinely allow businesses to conduct commercial operations
and other aeronautical activities from the airport. Commercial operators normally enter into a
lease agreement or contractual arrangement with the airport owner allowing for the commercial
operation or operations contemplated by the operator.


It is essential that an airport manager develop reasonable criteria for the accommodation of
commercial aeronautical services on an airport. The FAA encourages operators of public-use air-
ports to develop such criteria in the development of minimum standards.


Airport sponsors must agree to make the opportunity to engage in commercial aeronautical activities
available to any person, firm, or corporation that meets reasonable minimum standards established by
the airport sponsor. The FAA suggests that airport sponsors establish reasonable minimum standards that
are relevant to the proposed aeronautical activity (4).


The FAA suggests further in Advisory Circular (AC) 150/5190-5 that the objective of develop-
ing minimum standards is to promote safety in all airport activities, maintain a higher quality
of service for airport users, protect the public from unlicensed and unauthorized products or
services, enhance the availability of adequate services for all airport users, and promote the orderly
development of airport land (4).
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Minimum standards are also implemented to ensure that each like operator is meeting the
same basic standards and that no one operator is given an advantage over others by the airport.
Airports that have accepted federal funds agree to allow commercial entities the opportunity to
engage in commercial aeronautical activities subject to meeting reasonable minimum standards
established by the airport.


Every airport is unique and in developing minimum standards the airport manager must
attempt to draft a set of standards tailored to that particular airport. Careful consideration must be
given to the specific conditions at an airport. Use of “boilerplate” standards may not be effective
and may lead to unreasonable standards.


Each airport should consider a variety of factors when establishing minimum standards. A
detailed examination of the particular nature of anticipated commercial activities and the operat-
ing environment at the airport is required. In FAA AC 150/5190-5, the FAA suggests that the fol-
lowing factors be considered:


1. What type of airport is at issue? Is it a large airport or a small rural airport? Will that airport
provide service to only small general aviation aircraft or will it serve air taxi operators as well?


2. What types of aeronautical activities will be conducted on the airport? Is there a demand for
the business?


3. How much space will be required for each type of aeronautical activity that may prospectively
operate at the airport?


4. What type of documentation will business applicants be required to present as evidence of
financial stability and good credit?


5. To what extent will each different type of aeronautical activity be required to demonstrate to
the sponsor compliance with sanitation, health, and safety codes?


6. What requirements will be imposed regarding minimum insurance coverage and indemnity
provisions?


7. Is each minimum standard relevant to the aeronautical activity for which it was designed to
apply? For example, the minimum space required for a repair station might not be relevant
to an air taxi operation. Avoid unreasonable standards by selecting elements that accurately
reflect the nature of the aeronautical activity in question.


Minimum standards should be developed to establish an actual set of requirements to
accommodate a range of commercial activities. Commercial aeronautical activities may include
such aeronautical activities as aircraft maintenance, fueling, charter, flight training, sales, rental,
and parts.


Entities authorized to provide commercial aeronautical services at an airport are commonly
referred to as FBOs. Many FBOs offer a full range of commercial services. In other cases, special-
ized aviation service operators will apply to provide only a single or limited aeronautical service.
Care should be taken to develop reasonable, relevant, and applicable standards for each type and
class of service. For example, a space requirement for a specialized service such as avionics repair
that is the same as for a full-service FBO may not be reasonable.


Because airports are always changing and growing, minimum standards should be flexible to
allow for changing conditions in the airport environment. Minimum standards should be some-
what dynamic and reviewed by airport management periodically. Care should be taken to not
adopt standards merely to accommodate a single operator or to establish unreasonable criteria
that may lead to a service monopoly. It is incumbent upon an airport manager to use consistency
in the enforcement and application of standards. This consistency will also reduce potential con-
flict and promote the orderly development of the airport by “leveling the playing field.” Airport
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management can contact its local FAA airports district office (ADO) for assistance in develop-
ing reasonable minimum standards.


Minimum standards are often made part of an airport’s commercial leases and address
requirements such as intended scope of activities, site development standards, personnel expe-
rience, financial stability, and insurance.


Flying Clubs


A flying club is typically a nonprofit entity formed as an organization, corporation, associa-
tion, or partnership with the purpose of providing its members with a jointly owned and oper-
ated aircraft.


Minimum standards will often address the requirements set forth by the airport to operate the
club from the airport. Standards established for flying clubs should provide for the noncommer-
cial use of the aircraft for such things as charter, flight inspection, or rental. Entities established
as flying clubs for the benefit of their members should not be authorized to provide commercial
services to the public.


Rules and Regulations


The FAA highly recommends that the airport owner establish rules and regulations for the safe,
orderly, and efficient operation of the airport. Rules and regulations are often referenced in airport
lease agreements but are developed to apply to all persons using the airport for any reason.


Like minimum standards, rules and regulations should be tailored for individual airports with
public safety, preservation of facilities, and protection of the public in mind.


Airport owners of federally obligated airports are required by grant assurances to establish and
enforce fair, equal, and not unjustly discriminatory airport rules and regulations.


Rules and regulations typically cover the general use of the airport for such issues as


• Aircraft rules,
• Personal conduct,
• Animals,
• Smoking,
• Waste containers and disposal,
• Storage,
• Pedestrians,
• Vehicle operations,
• Fueling safety,
• On-airport traffic rules,
• Environmental restrictions,
• Airport residences,
• Hangar construction, and
• Fire safety.


Airport managers should periodically review established airport rules and regulations.


Exclusive Rights


FAA AC 150/5190-5, Exclusive Rights and Minimum Standards for Commercial Aeronautical
Activities, provides airport managers with guidance pertaining to sponsor assurances and exclusive
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rights. When formulating airport leases, use agreements, and minimum standards, airport man-
agement must ensure that policy does not have the effect of excluding others, either intentionally
or unintentionally, from participating in an on-airport aeronautical activity. Language contained
within both the airport minimum standards and operating leases should expressly provide for
nonexclusive rights.


An airport obligated by federal grant assurances must be available to the public and accessible
to those wanting to conduct aeronautical activities on the airport. An airport sponsor should
ensure that an exclusive rights violation does not occur by any means. A monopoly on aeronau-
tical services cannot be created by express agreement or by any other method, including requir-
ing unreasonable minimum standards.


Situations may occur for which it appears that an exclusive right has been granted that does not
constitute an exclusive rights violation. This guide will touch on these exceptions, but airport
sponsors are encouraged to review these situations with the nearest FAA ADO for clarification.
FAA AC 150/5190-5 provides for these exceptions, generally summarized as follows (4):


• The owner of a public-use airport may provide aeronautical services to the public at an air-
port. This proprietary exclusive right may be in the absence of a qualified commercial opera-
tor or when in the best interest of the public. The proprietary exclusive right most often occurs
when a municipality elects to provide fuel service to aircraft.


• At some airports there may be only one aeronautical service operator providing one or all of the
services available. This might occur when only one operator has applied to provide these services
with no competition present. As long as the airport owner allows for the opportunity to offer a
commercial aeronautical activity at the airport, an exclusive rights violation does not exist.


• There may be situations at small airports with minimal space suitable for aeronautical activi-
ties in which a single operator already occupies all available space. An exclusive rights viola-
tion may occur if an airport owner unjustly leases all available space to a single user.


• An airport sponsor may also deny an operator of aeronautical activity the right to operate on
an airport for safety reasons. Restrictions based on safety should be discussed with the local
ADO. The FAA is often the final authority in these matters of compromises of safety.


• Airport owners should not attempt to prohibit aircraft owners the right to self-service. Aircraft
owners are entitled to maintain, fuel, and service their own aircraft subject to reasonable rules and
regulations of the airport.


Rates and Charges


Central to the preparation of all airport lease agreements is the incorporation of rentals and fees
for the use of airport property, equipment, facilities, services, and buildings. Airport managers
must establish rates and charges that help offset the cost of operating the airport facility. There are
no set guidelines or standards on what individual airports should charge tenants. An airport in
and of itself is not necessarily a commercial entity, but rather, a publicly funded facility. Therefore,
rates should be established to reflect the cost of providing the facility, maintaining and adminis-
trating the facility, recovering capital expenditures, and any other costs associated with the air-
port operation.


It is not always practical to charge users for only those facilities or services they receive. Most
users of the airport facility will also take advantage of common-use areas of the airport as well as
airport-maintained airside facilities and navigational aids.


A common method of establishing airport rates and charges is by researching what other neigh-
boring airports are charging for like services and facilities. When surveying other airports to deter-
mine a market basis for setting airport rates, the surveyed airports should be as comparable as
possible (5). The difficulty in using this approach is that the outcome may not accurately reflect
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the actual costs of providing the facilities or services. Another approach, referred to as the com-
pensatory approach, is based on cost recovery for actual costs of facilities and services (6). There
are many versions of the compensatory approach developed primarily for air carrier airport appli-
cations. Airports have commonly used a compensatory or a residual rate–making methodology,
or some combination of both, to cover costs in the airport/airline relationship. The airport/
airline relationship is discussed in greater detail in Chapter 6, “Commercial Service,” and de-
scribed in Airport Planning and Management (6). For the purposes of this section and small air-
port management, the compensatory approach essentially means cost recovery for actual airport
facilities and services.


In most cases airport owners will utilize a mix of both market-based pricing and cost-recovery
pricing in determining rates and charges. The way that fees are determined also depends largely on
the structure of airport leases. Short-term agreements allow management the ability to adjust rates
more frequently as required. Long-term contracts and airport lease agreements may not allow for
these types of adjustments. It is fairly common to establish rate escalators in longer-term lease
arrangements. The FAA recommends that all leases with a term exceeding five years provide for
periodic review of the rates and charges for the purpose of adjustments to reflect the then-current
values. This process also establishes parity of rates between new operators coming on to the airport
and long-term tenants (FAA Order 5190.6A, Airport Compliance Requirements).


Of course, the nature of the activity contemplated under the lease will affect the determina-
tion of how charges are calculated. Commercial users, hangar renters, FBOs, or agricultural land
leases, for example, all may require varying approaches to establishing rates depending on the
activity.


A general aviation airport may also establish rates for terminal charges, airfield charges, and
buildings and grounds charges (5). Terminal charges might involve such things as use of confer-
ence facilities, concessions, gift shops, car rentals, or office space. Airfield charges include fuel
flowage fees or landing and ramp fees. Fuel flowage fees, often established at general aviation air-
ports, are collected on gallons of aviation fuel dispensed. This fee is often collected from private
commercial operators as part of the lease agreement. Other fees or grounds charges may be estab-
lished for use of airport buildings and grounds for a variety of uses, such as the construction of
private hangars or special events.


The airport manager should apply reasonable fees for airport rentals or other charges in a uni-
form manner for like uses. For example, an FBO should be subject to the same rates and charges
as another FBO making use of similar facilities or services.


Terms and Conditions


Careful consideration should be employed in determining the terms and conditions to be incor-
porated into an airport lease agreement. This is particularly the case with regard to commercial use
agreements. The contract between a public entity and private business normally involves the right
to occupy and use designated premises in the form of a lease.


The airport manager must negotiate a term consistent with other airport leases, goals, and objec-
tives with the understanding that the commercial tenant may be contemplating a significant invest-
ment at the airport. The lease of land or premises should consider a term long enough to amortize
the investment to which the tenant will be committed (5). The terms of the lease must, however,
be consistent with the master plan for phased airport development and land use.


Airport lease agreements should also specify permitted uses and premises to be leased, estab-
lish rental rates and payments, and spell out the responsibilities of each party. Other conditions
of the lease should contain provisions for required insurance, sub-leasing, and termination. It is
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also important that the agreement cite the applicable operating standards, codes, ordinances, or
policies of the airport.


The airport manager should establish a lease policy allowing for standardization among ten-
ants engaged in similar activities. Basic lease conditions should be consistent between like tenants.
Additionally, federal sponsor requirements should be made part of the airport lease agreements.
These would include language pertaining to nonexclusive rights, use of airport, non-discrimination,
and airport commitments to federal or state agencies.


Liability and Insurance


Airport owners should ensure that the airport is protected with adequate airport liability insur-
ance coverage. Airports and their tenants have the same general type and degree of liability expo-
sure as the operator of most public premises. Principal areas in which claims may arise include
aircraft operations, premises operations, and sale of products (7).


Basic types of insurance coverage include


• Basic Airport Premises Liability—covering losses arising out of liability for activities con-
ducted on the airport (purchased by the airport owner);


• Products Liability/Completed Operation Liability—covering losses arising out of claims related
to the sale of products or completed services (purchased by the service operator); and


• Hangar Keepers Coverage—covering aircraft damage while in the care, custody, or control for
storage or safekeeping (purchased by the hangar or aircraft owner).


Other types of coverage include liability insurance for airport events or personal and adver-
tising injury liability.


Airport owners should ensure that satisfactory insurance requirements are contained within
the various lease agreements at the airport. Important considerations in the preparation of leases
are provisions for indemnification and workers’ compensation. It is recommended that airport
lease policy with respect to insurance requirements provide that the airport owner is named as
additionally insured.


Airport managers should review lease insurance requirements periodically with their insur-
ance providers, risk managers, and attorneys.


Airport Development Funding


Funding for airport development comes from five primary sources: federal AIP grants, PFCs,
state and local funding, tax-exempt bonds, and airport revenue. Different airports use different
combinations of these sources depending on the individual airport’s financial situation and the
type of project being considered. Small airports depend more on AIP grants than large- or
medium-hub airports. The larger airports, whose projects tend to be much more costly, are more
likely to finance projects through bonding. Airport development bonds are usually repaid through
PFCs or other airport revenues.


Grant Programs


Development of public airport facilities with minimal revenue-generating opportunities nor-
mally depends on grant programs offered by the FAA and state departments of aeronautics. The
FAA has determined that these programs are necessary to provide for funds critical to airport devel-
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opment as part of the National Airspace System (NAS). This section will discuss, in general, the
background and provisions of these grant programs. A thorough understanding of available state
and federal grant programs available to public airport owners will benefit the airport manager.


FAA Airport Capital Improvement Plan


To meet the present and anticipated needs of civil aviation, the FAA has developed a detailed
process for prioritizing eligible projects within the system and a methodology for planning the
funding of system projects.


FAA Order 5100.39A, Airport Capital Improvement Plan, describes in detail the development
of the national Airports Capital Improvement Plan (ACIP). This plan also serves as the basis for
the distribution of grant funds under the AIP. The stated purpose of the ACIP is to allow the FAA,
by identifying and investing in airport development and capital needs, to ensure to the American
public that the national airspace system is a safe, secure, and efficient environment for air travel
nationwide.


The ACIP employs a matrix of components such as numerical prioritizing equations, ratings,
and project codes to assist in the ranking of eligible projects. Other factors also considered in the
prioritization process include state and local priorities, impacts on safety, airport growth, and envi-
ronmental issues, to mention a few. Through the ACIP process a plan can be developed that assesses
the system needs with funding projections, providing a foundation for decisions regarding the AIP.


The National Plan of Integrated Airports System (NPIAS) provides Congress, the industry,
and the general public with a planning tool that identifies significant airports and their roles,
present conditions, and a cost estimate for system developments. The NPIAS is issued every two
years. Public-use airports are categorized as commercial service airports, general aviation air-
ports, reliever airports, privately owned public-use airports, and other general aviation airports.


In general, funding decisions made for the allocation of AIP dollars consider the findings of
the NPIAS, comprising primarily commercial service airports, reliever airports, and certain gen-
eral aviation airports (www.faa.gov).


Additional information on NPIAS and non-NPIAS airports is provided in Chapter 4 of this
guidebook.


Airport Improvement Program


The Airport Improvement Program (AIP) Handbook (FAA Order 5100.38C) includes detailed
information on all aspects of the program, including the legislative history. The handbook provides
that public-use airports identified in the NPIAS may be eligible for funds for certain projects
through the AIP, a federal grant program. Funds obligated for the AIP are drawn from the airport
and airway trust funds, which are supported by taxes and fees placed on aviation products such as
airline tickets, fuel and cargo, and international departure fees. The AIP is authorized by Congress
under general guiding principles discussed in the ACIP and NPIAS, but is generally in support of
the development of public-use airports critical to the national transportation system. The highest
aviation priority of the United States is the safe and secure operation of the airport and airway sys-
tem. The AIP addresses the funding of these needs, maintains airport infrastructure, and increases
system capacities. Eligible projects for AIP grants may also include planning, development, or noise
compatibility projects associated with public-use airports.


For small primary, reliever, and general aviation airports identified in the NPIAS, AIP grant
funding currently covers 95% of all eligible project costs.


Guidance on eligible airports and projects can be obtained by contacting the local FAA ADO
or through a variety of other sources, including the FAA website (www.faa.gov) and FAA Order
5100.38C.
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Generally, most airport airfield capital improvements or repairs are eligible for AIP grant
funding together with most planning, design, and other engineering costs. Examples of eligible
projects are


• Runway/taxiway construction,
• Land acquisition,
• Apron construction/rehabilitation,
• Airport layout plans, and
• Environmental studies.


There are a number of other criteria required of the airport sponsor for the airport to become
eligible for AIP project funding. Some of these criteria are sponsor requirements must be met,
sufficient local funds must be available, and the project must be depicted on approved airport
layout plans.


The FAA considers many factors when determining which projects will be funded. The FAA
has determined that current demands on the AIP funds exceed the availability of funds. Aviation
demand at the airport must justify the projects. The FAA determines distribution of AIP funds
based on national priorities. AIP funds are then distributed from a variety of programs, discussed
in detail in Chapter 4.


Airport managers should be aware of grant programs and work closely with state and FAA
representatives in preparing and planning for potential AIP projects. When an airport accepts
federal grant participation, the municipality agrees to specific obligations. Airport sponsor obli-
gations or assurances are in place for a 20-year period. The conditions set forth in the grant assur-
ances involve such things as how the sponsor will operate and maintain the airport, nonexclusive
rights, and making the airport available for public use on reasonable terms. Many of these assur-
ances should be reflected in airport policy, standards, and lease agreements.


FAA Order 5190.6A, Airport Compliance Requirement (1989), provides detailed information
about the airport sponsor’s responsibility to comply with grant conditions. The FAA is interested
in improving the national airspace system and provides grants to airports in exchange for com-
mitments designed to ensure that the public interest is served. Airport managers of federally
obligated airports must be aware of the responsibilities of the airport sponsor with respect to the
compliance requirements.


Compliance with Grant Conditions


The Airport and Airway Improvements Act of 1982 (49 USC, subtitle VII, as amended)
states that grant assurances are required as part of a project application from airport sponsors
who are eligible to request federal funds. Upon acceptance of grant money, these assurances
are incorporated into and become part of the grant agreement. The airport sponsor is obli-
gated to comply with specific assurances, which include the maintenance of compatible land
use within the vicinity of the airport. The assurances that apply to planning-related projects
are limited compared to other types of projects and have stipulations that are outlined in the
grant agreement documents. A complete list of assurances can be found on the FAA web-
site (www.faa.gov/airports_airtraffic/airports/aip/grant_assurances/media/airport_sponsor_
assurances.pdf).


Specifically, Grant Assurance 21 included in the September 1999 amendment to U.S. 49 USC
Section 47107 requires all airports that accept federal money to take appropriate action against
incompatible land uses in the immediate vicinity of the airport. Such actions include adopting
zoning laws and zoning changes that will increase airport land use compatibility. This grant
assurance obligates an airport sponsor to protect the federal investment through the mainte-
nance of a safe operating environment.
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Federal, State, and Local Funding


FAA Airport Improvement Program Funding


The FAA fiscal year starts on October 1 and ends on September 30. Congress approves the FAA
appropriation funding level for each fiscal year. Afterward, the Office of Management and
Budget issues the FAA its funding allotments and FAA headquarters works through a formula
that considers set-asides—such as entitlement funds for state apportionments and airports, and
specified discretionary funding for noise projects—and distributes to each FAA region its allot-
ment based on information submitted with the region’s ACIP. An airport must be identified
within the NPIAS to receive consideration.


AIP funding falls into the following areas:


1. Primary airport entitlement funds are available for commercial service airports that have at
least 10,000 enplaned passengers per year. The amount is determined by a formula based on
AIP authorization law and the number of enplaned passengers. Regardless of the number of
passengers boarded, the minimum entitlement of a primary, commercial service airport is
$650,000 per year ($1 million per year if total AIP is at least $3.2 billion).


An airport can retain the right to receive its entitlement money for three years (four years
in the case of smaller airports that are classified as non-hub airports). Entitlement money
deferred to a later year is referred to as carryover entitlement.


2. Cargo entitlement funds are available for airports served by aircraft providing air transporta-
tion of cargo only with a total landing weight of more than 100 million pounds per year. These
airports receive 3.5% of the total AIP funds. A cargo service airport shares in this money in
proportion to what the total landed weight of cargo-only aircraft landing at an airport is to
the total landed weight of such aircraft at all cargo service airports.


3. Non-primary entitlement (NPE) funds are available to general aviation airports. The amount
given to an airport is based on the amount of development that airport has identified within
the NPIAS. The maximum amount an airport can get is $150,000 per year. An airport can
retain the right to receive its entitlement money for three years. For example, if an airport
does not use an annual entitlement of $150,000 for 2005 and 2006, those funds can be added
to the 2007 entitlement for a total funding level of $450,000. If an airport chooses not to use
the entitlement, it will then be redistributed to projects at other airports.


4. State apportionment funds are available to any general aviation airport or non-primary
commercial service airport within a state and included within the NPIAS. General aviation
airports receive 20% of the total AIP funds. The first draw on general aviation funding is to
identify and allocate funds to those non-primary airports entitled to an NPE allocation. The
remaining general aviation balance is then divided among the states and territories. The
amount of funds remaining after the general aviation entitlement funds are determined is
allocated to the states by a formula that takes into consideration the population and area
of each state. General aviation airports seeking AIP money from this allocation usually
apply directly to the FAA. Some states require their airports to channel their AIP applica-
tions through the state aviation agency. The FAA then decides which airports will get the
money.


Nine states (Illinois, Michigan, Missouri, New Hampshire, North Carolina, Pennsylvania,
Tennessee, Texas, and Wisconsin) participate in the State Block Grant Program. Under this
program, the FAA gives the states a block grant and the state decides which airports will
receive grants. States that participate in the State Block Grant Program do not receive more
funding, but they do get more control over how it is distributed to the airports in their states.
The block grant contains a state’s NPE allocation and its state apportionment allocation.


5. Discretionary funds are available to any airport identified within the NPIAS. After the entitle-
ments and set-asides are funded, the remaining money can be invested at the FAA’s discretion.
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These funds are often referred to as “pure discretionary” AIP money. Seventy-five percent of
these discretionary funds must be invested in projects that enhance capacity, safety, or secu-
rity or that will reduce noise.


The law sets aside 35% of AIP discretionary funds for noise/environmental projects. Under
the military airport program (MAP), the FAA selects 15 current or former military airports
(including at least one general aviation airport) to share in the set-aside, which is equal to 4% of
the discretionary funds. The purpose of the MAP is to increase overall system capacity by pro-
moting joint civilian–military use of military airports or by converting former military airports
to civilian use.


Passenger Facility Charges


Airports are currently permitted to assess a fee on passengers known as a passenger facility
charge. PFCs are collected by the airlines and paid directly to the airport. They are intended to
supplement AIP funding by providing more funding for runways, taxiways, terminals, gates, and
other airport improvements. Currently no airport may charge a PFC of more than $4.50 per pas-
senger, and no passenger has to pay more than $18 in PFCs per round-trip regardless of the num-
ber of airports through which a passenger connects. No airport can charge a PFC until the FAA
approves it.


State Grants


Nearly all states provide financial assistance to airports, primarily in the form of grants as
matching funds for AIP grants or as separate state grants. Some states have grant programs for
items that are generally ineligible for AIP funding, such as hangars, pavement maintenance, and
terminal buildings at general aviation airports. States offer a slightly greater share of their grants
to smaller airports than does the federal government grant program. To find out what grant pro-
grams are available, an airport manager should contact his or her state aviation agency.


Local Funding


Normally the primary local funding source is the general funds of the governmental body that
owns the airport. It is often difficult to receive a large amount of funding from local taxpayers
because of the scarcity of revenue and the competition from other governmental services.
Because airports are not used by the majority of citizens, it is necessary to make a strong case
based on economic development in order to receive funding.


Airport Revenue


Commercial airports can generate revenue from landing fees and terminal leases (both paid by
airlines), concessions (such as parking fees), and other income (such as advertising). General avia-
tion airports’ primary sources of revenue are normally fuel flowage fees, land leases for hangars, FBO
leases, and agricultural leases. It is rare for a small airport to generate enough revenue to offset its
operating costs. Thus, very rarely are capital improvement projects funded from airport revenues.


Airport Bonds


The single largest category of airport funding is bonds. However, the vast majority of airport
bonds are issued by large-hub and medium-hub airports. More than 95% of all airport debt
issued since 1982 has been in the form of airport revenue bonds, which are secured by an air-
port’s future revenue.


Smaller airports have issued revenue bonds, but this is rare. Far more common are general
obligation bonds for airport development, which are backed by the taxing power of a govern-
mental unit and thus rate a stronger credit standing and carry lower financing costs. Many times
airport improvement projects at small airports are included with other municipal projects in a
single general-obligation bond.
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Other Capital Sources


Federal and state grants, PFCs, bonds, and airport revenue make up the vast majority of cap-
ital funding sources for airports. However, some airports have received funds for airport
improvement projects from corporations, state or local enterprise funds, economic development
funds, and other federal agencies.


A small airport that is considering an airport improvement project that especially benefits one
or more large users should consider asking those users for financial assistance in completing the
project. Most often the funds from private corporations are used to help pay the airport owner’s
share of a state or federal-aid project.


Many states and some local governments have set up enterprise funds. These funds are used pri-
marily to attract new business to the state (or community) or to assist with the substantial expan-
sion of an existing business as part of a competitive recruitment situation. An airport improvement
project that plays a role in attracting new businesses or assisting existing businesses may qualify for
enterprise funds. Some states have other similar-type grant programs that can be used for airport
development projects that enhance economic development. Each program has different eligibility
requirements and criteria, so an airport manager needs to research what is available in the area.


Airports have received grants through programs offered by the U.S. Department of Homeland
Security. This department improves the ability of states, local and tribal jurisdictions, and other
regional authorities to prepare, prevent, and respond to terrorist attacks and other disasters by dis-
tributing grant funds. Localities can use grants for planning, equipment, training, and exercise needs.
These funds are usually administered and distributed by state offices of homeland security. Airport
managers should check with their state homeland security office for grant opportunities. Current
information on the location of the office in each state that administers the Homeland Security grants
can be found on the U.S. Department of Homeland Security’s website. Usually this office comes
directly under the Office of the Governor. Items that may be eligible include security fencing, secu-
rity training, security monitoring systems, and other equipment related to airport security.


Capital Improvement Programming 
and Cash Management


Cash management and coordination of cash flow is an important element in airport develop-
ment. Because an airport owner can be required to pay out a significant amount of cash prior to
being reimbursed, the owner should coordinate contractor and consultant pay requests with the
state and the FAA (if applicable).


To illustrate the cash flow considerations, typical funding, projected costs, and cash flow for
an example project are discussed in the following paragraphs.


In the example airport development project, the funding is obtained from federal and state
grants with the following restrictions:


• Federal grant
– Bid prices must be provided with the grant application;
– 90% of eligible costs are reimbursed; and
– 10% of eligible costs are paid by local owner.


• State grant
– Design services can be funded by the grant;
– 60% of eligible costs are reimbursed; and
– 40% of eligible costs are paid by local owner.


The local airport owner may seek federal reimbursement for design after the project is bid.
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Assumptions for the example project:


1. Assuming an eight-month design process, there will be four $20,000 invoices from the design
consultant (billed bimonthly for a total of $80,000).


2. Assuming a 10-month construction schedule, there will be five $20,000 invoices from the
design consultant for managing construction (billed bimonthly for a total of $100,000) and
five $164,000 pay requests from the contractor (billed bimonthly for a total of $820,000).


Figure 2 shows the local agency’s share as a balance over the duration of the project. The over-
all costs and reimbursements for the project are as follows:


Month 1 The state grant is awarded for design, and the local agency begins with a
$100,000 balance.


Month 2 The consultant invoices $20,000, leaving the local agency with a balance of
$80,000.


Month 3 The local agency is reimbursed by the state for 60% of the consultant costs,
bringing its balance up to $92,000.


Month 4 The consultant invoices $20,000, leaving the local agency with $72,000.


Month 5 The local agency is reimbursed by the state for 60% of the consultant costs,
bringing its balance up to $84,000.


Month 6 The consultant invoices $20,000, leaving the local agency with $64,000.


Month 7 The local agency is reimbursed by the state for 60% of the consultant costs,
bringing its balance up to $76,000.


Month 8 The consultant invoices $20,000, leaving the local agency with $56,000.


Month 9 The local agency is reimbursed by the state for 60% of the consultant costs,
bringing its balance up to $68,000.


Month 10 The design is complete, the project is bid, and the FAA awards the grant. The
local agency is reimbursed by the FAA so that the total reimbursement is 90%
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Figure 2. Local balance for a typical airport project.
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of the design fees, to bring the agency’s balance back up to $92,000 (design fees
were $80,000).


Month 11 The contractor invoices for $164,000 and the consultant invoices for $20,000.
This brings the local balance down to –$92,000.


Month 12 The local agency is reimbursed by the federal grant for 90% of the construction
and consultant costs for construction administration, bringing its balance up to
$73,600.


Month 13 The contractor invoices for $164,000 and the consultant invoices for $20,000.
This brings the local balance down to –$110,400.


Month 14 The local agency is reimbursed by the federal grant for 90% of the construc-
tion and consultant costs for construction administration, bringing their bal-
ance up to $55,200.


Month 15 The contractor invoices for $164,000 and the consultant invoices for $20,000.
This brings the local balance down to –$128,800.


Month 16 The local agency is reimbursed by the federal grant for 90% of the construction
and consultant costs for construction administration, bringing its balance up to
$36,800.


Month 17 The contractor invoices for $164,000 and the consultant invoices for $20,000.
This brings the local balance down to –$147,200.


Month 18 The local agency is reimbursed by the federal grant for 90% of the construction
and consultant costs for construction administration, bringing its balance up to
$18,400.


Month 19 The contractor invoices for $164,000 and the consultant invoices for $20,000.
This brings the local balance down to –$165,600.


Month 20 The local agency is reimbursed by the federal grant for 90% of the construction and
consultant costs for construction administration, bringing its balance up to zero.


Each time a payment is made, the owner is able to request reimbursement. However, there is
an average delay of approximately two weeks in getting that reimbursement. Actual times may
vary regionally. Note that without proper planning, the airport owner is responsible for a signif-
icant outlay of monies while waiting for reimbursement. Planning for this outlay is required if
the airport project is to be executed successfully.


Additional Resources
Dillingham, G. Airport Financing—Funding Sources for Airport Development. U.S. General Accounting Office


Report 98-71, March 1998.
Congressional Research Service Report for Congress, Airport Improvement Program: Issues for Congress. February


26, 2007.
House of Representatives Report 110-331, FAA Reauthorization Act of 2007. September 17, 2007.
FAA Central Region Airports Division, AIP Sponsor Guide. August 21, 2007.
Arizona Airports Association, Arizona Best Practice Guide. April 18, 2007.
Wells, Alexander T. (ed.) Airport Planning and Management, 2nd ed. Tab Books, Blue Ridge Summit, Penn.,


1992.
Gesell, L.E. The Administration of Public Airports, 3rd ed. Coast Aire Publications, Chandler, Ariz., 1992.
Exclusive Rights and Minimum Standards for Commercial Aeronautical Activities, AC 150/5190-5. FAA,


Washington D.C., 2002.
FAA Order 5190.6A, Airport Compliance Requirements. FAA, Washington, D.C., 1989.
FAA Order 5100.39A, Airports Capital Improvement Plan. FAA, Washington, D.C., 2000.
FAA Order 5100.38C, Airport Improvement Plan Handbook. FAA, Washington, D.C., 2005.
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Safety


In the survey conducted for this guide, the majority of airport managers cited wildlife as their
most significant safety threat, followed closely by theft, accidental aircraft incursions by the pub-
lic, and vandalism. Airport security is a priority for 70% of the survey respondents. The survey
showed that most airports have signage, fencing, and security plans and that many airport man-
agers would like closed circuit television screens and card reader security gates. Figure 3 shows what
practices survey respondents are employing to increase airport safety.


Other safety preferred practices noted by survey respondents include


• Full-perimeter security fencing, with daily perimeter inspections;
• Controlled access (allowing only airport and FAA employees on the airfield);
• Random patrol by local police for additional security; and
• Coded electronic gates for vehicle access.


Safety is clearly an issue for airport managers across the United States.


Public Protection


Awareness


It is the airport owner’s responsibility to undertake every effort to protect the public from haz-
ards that may exist in the airport environment. The general public visiting the airport should be
clearly reminded of these hazards and generally not given access to the airfield unless under super-
vision. Safeguards to prevent inadvertent entry to the airfield and protection from aircraft blast
can be provided through fencing, signage, public announcements, and proactive maintenance.
Emphasis should be placed in areas of common use such as parking lots, sidewalks, terminals, and
FBO facilities. Routine maintenance tasks, construction, and weather are common factors that
may lead to additional hazards.


Airfield Signs, Fencing, and Lighting


Aircraft movement areas—including, but not limited to, runways, taxiways, ramps, and hangar
access routes—present an obvious and important hazard to the general public unfamiliar with the
operating procedures in these areas. Unauthorized vehicles, pedestrians, bicyclists, and pets are
concerns that need to be addressed. A common method to prevent inadvertent access is to erect
fencing and gates to define the area. In addition, airport property “no trespassing” signs provide
awareness of the airport environment and security procedures that may be in place. Such signs
should be placed every 200 feet, at each access point, and on each fence corner. Well-lighted park-
ing lots, sidewalks, and additional pedestrian areas will help improve visibility hazards and provide
a certain level of deterrence for unwanted activities. The FAA regulations for airport markings,
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signs, and lighting are contained in 14 CFR Part 139. In addition, the FAA provides guidance for
appropriate airport signage in AC 150/5340-18, Standards for Airport Sign Systems.


Terminal Areas and Buildings


Because the public uses the airport’s building facilities, consideration should be given to safe
access and utilization. Well-lighted areas, clean and dry floors, and well-maintained facilities will
limit exposure to hazards. Areas off-limits to the public, such as aircraft ramp areas, utility rooms,
and basements, should be secured to prevent inadvertent entry.


Accommodating Individuals with Disabilities


An airport owner also has the responsibility under the Americans with Disabilities Act to safely
accommodate individuals accessing public facilities. Local building codes should provide guidance
in this area. The “Checklist for Existing Facilities: The Americans with Disabilities Act Checklist
for Readily Achievable Barrier Removal” provides a means for assessment. This checklist may
be obtained at the Accessing Safety website: www.accessingsafety.org. The FAA also provides
guidance to airport managers on this subject in AC 150/5360-14, Access to Airports by Individuals
with Disabilities. This AC is available online through the FAA website: www.faa.gov/regulations_
policies.


Tenant and Contractor Protection


The airport owner’s responsibility to protect airport patrons does not stop with the visiting
general public. Airport tenants, contractors, and frequent users of the airport’s facilities also
require safety awareness and protection. Ideally, safety is addressed when initially establishing
a contract or lease with the individuals or companies. The contract or lease should specifically
state each party’s responsibilities concerning a safe operation, including airport familiarization,
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Figure 3. Airport safety practices employed by survey respondents.
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specific airfield access points, and authorized operation areas. Any airfield hazards or unique sit-
uations requiring awareness should be addressed during the term of the contract or lease. Finally,
the airport must ensure an appropriate level of training is provided to all individuals involved in
the contracted operation. Ensuring this may include the airport owner providing the training to
ensure the manager, supervisors, and subordinates are properly trained and understand their
responsibilities.


Employee Protection


Every efficient and safe operation involves adequate employee training and safety programs.
Each airport operator should establish initial and recurrent training for every employee that, at a
minimum, includes airfield operations, maintenance operations, administrative procedures, emer-
gency and security procedures, and safety. The programs need not be complex and can evolve as
the airport grows. Each program should be written and made available to all employees. Initial and
recurrent training records should be documented and retained for each employee for liability pur-
poses. An employee safety program should define personal protective equipment and require its
use. Such items as hearing protection; hand, foot, eye and head protection; visibility vests; and
proper clothing may be crucial in protecting individuals in the airport environment. The
Occupational Safety and Health Administration website (www.osha.gov) provides additional
resources for establishing employee and overall public safety guidelines and procedures.


Aircraft Fueling


Aircraft fueling at smaller airports may be provided by the airport owner or an airport operator
such as an FBO. Regardless of who owns and operates the fueling operation, it is the ultimate
responsibility of the airport owner to ensure the fueling systems are well maintained and the ser-
vices are provided safely. Aircraft fueling presents two major concerns: storage and handling of haz-
ardous materials and fire safety. When establishing proper airport fueling operation procedures,
the airport manager should include at a minimum the following two sources: the latest edition of
the National Fire Protection Association (NFPA) 407, Standard for Aircraft Fuel Servicing, available
at the NFPA website (www.nfpa.org/catalog) and the latest edition of FAA AC 150/5230-4, Aircraft
Fuel Storage, Handling and Dispensing on Airports, available at the FAA website (www.faa.gov/
airports_airtraffic/airports/resources/advisory_circulars).


It is imperative that the fueling operator establish and provide initial and recurrent employee
training. Although only FAR Part 139–certificated airports are required to use them, the FAA main-
tains a list of approved agencies that provide fuel safety training programs. These agencies may pro-
vide the resources needed to establish a professional training program. Such programs should
include at a minimum aircraft familiarization, aircraft towing, product (fuel) recognition, bond-
ing, testing, inspections, and fire safety training.


To ensure safe and efficient fueling operations, a routine equipment inspection program should
be established, combined with timely maintenance. Fueling systems generally include fuel farms
(storage tanks) and fueling trucks. An increasing trend at smaller airports is the installation and
operation of self-serve fuel systems. These systems provide efficiency and great customer service.
However, the airport owner’s liability may increase if the system is not properly and routinely
inspected. Providing clear user instructions and ensuring the system is well maintained and safe
will reduce the airport’s liability. An inspection checklist can be developed and include routine
(daily), monthly, quarterly, and annual inspections and maintenance tasks. The checklist should
be documented and kept on file for a minimum of one year.


Providing fire safety training is a large component of fueling operations. Initial and recurrent
training should cover awareness, static control, extinguishing agents, and emergency procedures.
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Because local fire codes may vary, fire safety training and inspections should involve the local fire
jurisdiction’s personnel.


Notice to Airmen


The Notice to Airmen (NOTAM) system was established to provide timely information to air-
craft operators to describe conditions on or around the airport that may affect aircraft operations.
Typically, a NOTAM is issued and canceled by the airport owner or operator. (The FAA may also
issue and cancel NOTAMs regarding certain circumstances, such as FAA-owned navigation aids
and temporary flight restrictions.) The NOTAM is issued by calling the local flight service station
(FSS) and identifying the airport affected, person issuing the NOTAM, and information establish-
ing the NOTAM. The NOTAM is then disseminated by the FSS until canceled by the person or
agency originating the NOTAM. Because the intent is to disseminate critical information, proce-
dures must be in place to notify local tenants and coordinate any updates as conditions change.
The NOTAM issuance procedure has been enhanced recently in many states because of a newer
program supported by Lockheed Martin. The airport manager should contact state aeronautics
offices or local FSS offices to verify the procedures for issuing a NOTAM.


A NOTAM log should be used to record the issuing date and time, NOTAM information, ini-
tials of the person issuing the NOTAM, and initials of the FSS individual receiving the informa-
tion. The log should also include the cancellation date and time and initials of the individual
canceling the NOTAM. The NOTAM log should be retained for event documentation and liabil-
ity purposes. Further guidance on using the NOTAM system may be obtained from FAA AC
150/5200-28 (www.faa.gov/airports_airtraffic/airports/resources/advisory_circulars).


Airfield Data and Communications


Most small airports do not have an air traffic control tower and are therefore considered uncon-
trolled airports. Aircraft communications and airfield advisories are generated through a common
traffic advisory frequency or UNICOM frequency by a local radio operator at the airport. Weather
information is typically provided though an automated system on the airfield, such as an auto-
mated weather observation system or automated surface observation system. Such systems pro-
vide information on wind direction and intensity, visibility, barometric pressure, and precipitation.
Because these systems are so important, the airport owner or operator ensures their correct oper-
ation by monitoring and reporting deficiencies to the proper maintenance personnel. In addition,
a small airport may utilize a ground communications outlet or remote communications outlet.
These communications facilities are unstaffed and enable a pilot to contact air traffic control or the
FSS to obtain flight clearances, close flight plans, and obtain the weather.


Specific information about each airport is found in the FAA Airport Master Record—
Form 5010-1 and the U.S. Airport Facility Directory. Each one contains airport owner contact
information, runway data, communication frequencies, and remarks on potential airfield haz-
ards. The FAA Airport Master Record also provides the number of based aircraft and annual air-
craft operations. It is the responsibility of the airport owner to ensure the information contained
in these records is current. An airport’s current Form 5010, and information on how to update
Form 5010, are accessible through the FAA website (www.faa.gov).


Airfield Driving Programs


The airport owner is responsible for ensuring that access to the aircraft movement areas is lim-
ited to what is necessary for airport operations. The airport owner may achieve this through fenc-
ing and access barriers and, in addition, through airport rules and regulations defining who has
access and to what extent.







An airfield driving program should be established at each airport to ensure access control pro-
cedures and safe operations. The airfield driving program should be tailored to the individual
groups using the airfield. Tenants and contractors will be limited to those areas necessary to per-
form their driving operations. Typically, these areas are only ramps, hangar access areas, and areas
closed to normal aircraft operations. Airport employee and FAA personnel driving programs will
normally include those previously mentioned areas as well as the aircraft movement areas. These
programs will be more complex, involving runway markings and signs, airfield lighting, aircraft
communications, and specific vehicle requirements. The driving program should include a train-
ing session followed by a written test (documentation retained for individuals’ files) and a behind-
the-wheel road test to ensure proficiency. FAA AC 150/5210-20, Ground Vehicle Operations on
Airports, provides guidance for developing ground vehicle operation training programs.


Airfield familiarization is the most important component of the airfield driving program.
Anyone allowed access to aircraft movement areas needs to be assured of their surroundings
and current conditions. The airport environment will look different at night and during low-
visibility conditions. In addition, it is essential that the driving program includes vehicle/aircraft
radio communication procedures.


An airfield driving program should also address the vehicles allowed on the airport, and more
important, the aircraft movement areas. Vehicles should be well maintained; should be marked,
painted, or lighted for high visibility; and should include working radios with the proper fre-
quencies for communication. Additional information can be found in ACs on the FAA website
(www.faa.gov/airports_airtraffic/airports/resources/advisory_circulars).


Wildlife Hazard Mitigation


As a good steward, the airport owner balances the issues of wildlife protection and public pro-
tection/wildlife hazard mitigation. Airport owners and operators throughout the nation cite
wildlife hazards as the most prevalent and realistic concern for the flying public’s safety.


Regardless of an airport’s location, wildlife is a concern. Whether it is migratory waterfowl, deer,
coyotes, or reptiles enjoying the warmth of the runway pavement, wildlife inadvertently poses a
threat to public safety. It is important to assess an airport’s wildlife hazard situation to determine
the hazard level. During airfield inspections, any visible wildlife, as well as the time, location, and
methods used to remove any wildlife hazard presence, should be noted. This documentation is
valuable for assessing the threat, assisting with the development of a hazard mitigation program,
and recording proactive mitigation. Demonstrating proactive mitigation will help the airport
owner’s defense in the event of an aircraft accident involving wildlife at the airport.


Several effective methods have been developed over the years to successfully mitigate wildlife
hazards at airports. Unfortunately, every airport environment and wildlife situation is unique. An
airport manager should establish a strong relationship with a local wildlife professional. These
individuals are well educated with particular species, habitats, and annual rituals and can help
develop a successful program to protect the wildlife and the public. Additional wildlife mitigation
is provided on the FAA website (http://wildlife-mitigation.tc.faa.gov/public_html/index.html).


Preferred practices obtained from the survey conducted when developing this guidebook include
vegetation control, fencing, proactive hazing, and installation of a lightweight string between the
airport’s access area and a nearby water source to deter walking geese from entering.


Methods for Reducing Wildlife Hazards


Methods for reducing wildlife hazards on an airfield fall into two major categories: legal/
liability and operational. Wildlife logs, strike reporting, wildlife hazard assessment, wildlife
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hazard management plans, and wildlife hazard working groups are methods that consider
legal/liability issues. Exclusion, repellents, hazing, harassment, shooting, and trapping are meth-
ods that consider operational issues.


Techniques for Legal/Liability Issues. Recent court cases dealing with wildlife control have
established that liability is born by the airport operator. These court cases have also made clear
the need to


• Document all wildlife control efforts,
• Obtain opinions from wildlife biologists, and
• Establish requirements for issuing NOTAMs for existing hazards.


Documenting all wildlife control activities protects both the airport manager and the airport.
Airport managers should conduct an inspection of the airfield every day and document any wildlife
seen (or not seen). These wildlife logs also provide a historical record of wildlife activity at the air-
port. If Canada geese tend to be seen only in September, the airport can prepare before the Canada
geese arrive. A log also identifies wildlife population reductions or increases and makes employees
aware of wildlife hazards.


A wildlife hazard assessment and wildlife hazard management plan are generally recommended
for Part 139 airports rather than general aviation airports. Part 139 airports are required by the FAA
to conduct a wildlife hazard assessment when either a significant wildlife strike has occurred or a
wildlife species or numbers capable of causing such a strike are on an airport. The assessment doc-
uments wildlife species, numbers, seasonal use patterns, behavior, and attractive habitat features
at the airport and provides recommendations to mitigate these hazards. A wildlife hazard manage-
ment plan, which is created if required after an assessment, outlines a wildlife hazard management
program specific to the airport.


A first step in reducing wildlife hazards is to identify attractive habitats on the airfield. These
could consist of open water, ponding areas, or nesting and perching sites or food sources such as
landfills, waste transfer stations, or agriculture. Removing these habitat areas is an effective way to
avoid attracting wildlife to the airport.


Tools and Techniques for Operational Issues. Variety is the key to any wildlife control pro-
gram. Using more than one technique has proven to be more effective than using the same method
every day to control wildlife.


Maintenance activities include


• Removing trash and litter,
• Covering garbage cans and dumpsters,
• Removing dead animals from the field, and
• Prohibiting wildlife feeding.


Exclusion—such as fencing, putting grids along culverts, placing pin wire on top of lights or
signs, or using duct tape to cover holes used for nesting—can help eliminate wildlife on an airport.
Covering retention ponds and installing bird netting along hangars and buildings are other exclu-
sion methods.


Using chemical repellents is another way to help control wildlife at an airport. These repellants
may be cost-prohibitive for large areas, however, because they must be reapplied after rain or
mowing.


Active wildlife hazard management techniques include hazing or harassment, removal, trap
and relocation (which is usually not recommended and is against state statute for most species),
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and egg or nest destruction. Other alternatives include the use of remote control planes, dogs, fal-
cons, or effigy.


Pyrotechnics are a common way to scare birds from the airport. Twelve-gauge cracker shot,
15 mm launchers, and screamers and bangers are useful pyrotechnics. Scare devices, which are also
used to haze and harass wildlife, include propane cannons, distress-cry generators, horns and
sirens, Mylar tape, and scare-eye balloons.


Shooting with a rifle or a shotgun is an effective way to reinforce hazing and harassing tech-
niques and to remove hazardous wildlife. Trapping wildlife may also be effective for certain
species.


Federal and State Involvement


Several federal and state agencies can help when working with wildlife control at an airport.
They include the FAA, U.S. Department of Agriculture (USDA) Wildlife Services, U.S. Fish and
Wildlife Services (USFWS), Environmental Protection Agency (EPA), Department of Defense,
the U.S. Army Corps of Engineers (ACE), and the state agency responsible for managing wildlife
resources.


The Migratory Bird Treaty Act is a federal law that protects all birds except English sparrows,
pigeons, and starlings. The CFR lists all federally protected birds. The CFR also covers the dif-
ferent types of permits needed to remove wildlife. Airports must get a depredation permit to
lethally remove wildlife from an airfield.


The USFWS grants federal permits to airports to lethally remove migratory birds. It also pro-
vides biological opinions on proposed federal activities that may affect federally listed endangered
or threatened species. The USDA Wildlife Services recommends the issuance of a permit for an
airport to the USFWS.


Individual state agencies may also issue state permits to take mammals and birds. Both a state
and federal permit may be needed in some cases, and both permits must be in sync with one
another. For example, if the federal permit allows taking 50 Canada geese, then the state permit
should also say that 50 Canada geese can be taken.


The Department of Defense has a wildlife strike reduction organization: the U.S. Air Force’s Bird
Aircraft Strike Hazard (BASH) team. The BASH team documents and records wildlife strikes on
military aircraft in a database similar to the FAA/Wildlife Services database for strikes on civilian
aircraft. Because of low-level high-speed flights, the military experiences a large number of bird
strikes.


The EPA works with the FAA on wetland projects. The EPA also approves or disapproves land-
fill sites and pesticides. ACE deals primarily with the federal Clean Water Act. It issues permits
required for wetland filling or disturbance.


Permits


Federal permits issued by the USFWS protect migratory birds, and state permits issued by
the state’s wildlife management agency protect birds and mammals. Any protected bird
except the bald eagle can be hazed or harassed without a permit. A state and federal permit is
required to remove gulls, waterfowl, wading birds, raptors, and other protected birds. A fed-
eral or state permit is not needed for crows, blackbirds, or magpies if they are causing dam-
age or are a hazard. Finally, permits are typically not required to take starlings, English
sparrows, and pigeons but airport staff should abide by city ordinances if the airport is within
the city limits.
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The process for obtaining a migratory bird depredation permit (needed for all federal migra-
tory birds except starlings, pigeons, and English sparrows) from the USFWS is as follows:


• The applicant obtains and completes the one-page application form (airports are exempt from
the application fee).


• USDA Wildlife Services recommends a permit for approval to the USFWS, including the
species, numbers, and conditions.


• The USFWS approves the recommendation and issues a permit.
• The airport operator fills out an annual report reviewing the number, species, and methods


used to take wildlife from the airfield.
• The permit is easily renewed after the annual report is received.


A state’s wildlife management agency may issue wildlife removal permits. No permit is required
for rabbits, squirrels, raccoons, coyotes, woodchucks, weasels, and striped skunks if they are caus-
ing damage. For deer, bears, and moose, a permit is needed from the local area wildlife office. For
state-protected birds and routinely controlled mammals, a permit is needed. Airport operators
should be aware of local firearm ordinances even with mammals for which no permits are needed.


Wildlife Identification


Identification of birds and mammals affecting an airfield is an important step toward reducing
hazards. Field marks—certain characteristics of animals—make identification of the species of
wildlife that are on the airport easier. Field marks to look for when identifying wildlife are


• Size (larger or smaller than a robin or crow);
• Color(s);
• Color patterns (tail, wings, eye stripes);
• Bill type (long and skinny or short and stout); and
• Habitat (marsh, water, short grass, forested area).


Peterson Field Guides are a useful reference for identifying wildlife. They can be found in
almost any bookstore.


Maintenance


Inspections and Surveillance


A safe and efficiently operated airport employs a successful maintenance program. This success
begins with routine airport inspections and surveillance. The importance of routine inspections
cannot be overstressed. If the airport is utilized on a daily basis, provisions should be made to
inspect it on a daily basis. Such daily inspections are considered routine inspections. Activities such
as construction or wildlife migration may require continuous surveillance to prevent hazards to
aircraft. Periodic inspections are less frequent and may include specific assessments of pavements
and pavement markings and recording on airfield lighting circuit performance. Special inspections
include checking the airfield after an unusual condition such as an aircraft accident or meteoro-
logical event. A special inspection will ensure the pavements and safety areas are clear and airfield
lighting systems are functioning correctly. In the survey conducted when developing this guide-
book, one airport manager shared that he would walk the runway (with a Unicom radio) for a thor-
ough inspection and for exercise!


Checklists should be developed and used during the inspections, with any discrepancies and cor-
rective actions noted. The inspection logs should be filed and maintained to provide historical data
and helpful evidence in the event airport maintenance is ever challenged in court.
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Preventive Maintenance Programs


A proven and effective method to operate an efficient airport and reduce maintenance costs is
to establish preventive maintenance programs. The adage “pay me now or pay me later” may def-
initely be applied to this topic. Spending a certain amount of time and money on airport systems
each year will significantly reduce the need to spend larger amounts later and replace systems pre-
maturely.


If an airport receives federal funding, it may be required to develop a pavement preventive main-
tenance program. Annual monitoring and recording is an important part of the preventive main-
tenance program. Pavement programs may include crack sealing, surface sealing, and partial- and
full-depth repairs. Lighting programs may include replacing fixtures, wiring controls, and repaint-
ing fixtures. Measuring lighting circuit voltage and recording the numbers may indicate the loss of
electrical current requiring maintenance prior to system failure. Building structures and heating,
cooling, and ventilation systems should be monitored and addressed as needed. The airport’s vehi-
cles and equipment also should be routinely checked and maintained to ensure safe and efficient
operations.


Maintenance Equipment


Each airport should keep an inventory of current equipment and desired future equipment
needed to safely and efficiently maintain the airport property. To obtain the equipment in a timely
manner, it should be identified during the budgeting and capital improvement project (CIP)
process. The high cost of some airport equipment will also require early planning and a financial
plan. A revolving equipment schedule—which is an inventory of equipment listed by year and
showing its replacement schedule based on age and use—can help in this planning process.


Because many airports are publicly owned and operated, most federal, state, and local regula-
tions require the airport to purchase goods through a public advertising and bidding process. Some
state agencies organize this process and receive bids for certain equipment and services. Publicly
operated airports may then purchase from the state’s established contract. In addition, airports may
elect to bid for certain equipment and services themselves. The first step is to research the airport’s
specific needs and the optional equipment available. Visiting with equipment vendors and fol-
lowing up with references is a key step to this education process. It may be useful to use staff (and
neighboring airport’s) experience and opinions. Assembling a set of bid documents and precise
specifications is extremely important. Airport managers should devote adequate time to carefully
review these documents prior to advertising. It is important to ensure the documents are written
precisely but do not exclude vendors from the ability to participate. Bids are usually received sealed
and opened at a public meeting. The award is generally given to the lowest-priced qualified bidder.


In addition, the survey conducted during the preparation of this guidebook suggested consid-
eration of the following practices to improve equipment management: establish and maintain a
preventive equipment maintenance program, hire and maintain experienced personnel, acquire a
single piece of equipment for multiple roles, and maintain an inventory of frequently needed parts
to prevent long downtime repair periods. Cost-saving practices also mentioned included utilizing
used equipment from local governments and participating in the Federal Surplus Property Program.
More information about this program is available on the FAA website.


Record Keeping


The value of establishing written forms, logs, or checklists, documenting efforts, and maintain-
ing organized files cannot be stressed enough. Record keeping should involve inspections, train-
ing, and maintenance efforts. It should also include special conditions such as significant weather
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events and accidents or incidents involving aircraft, vehicles, and people on the airport property.
Proper record keeping may be used to prove the airport owner is proactive in management pro-
grams and may reduce potential liability if challenged in court. In addition, these records may be
useful in determining cost of ownership and pre-existing factors for developing the budget for the
next fiscal year. Records should be retained for a minimum of one year.


Airfield (Airside) Maintenance


An airfield inspection program should be established and include aircraft movement surfaces,
safety areas, lighting, navigational aids (NAVAIDs), construction, wildlife hazards, and public pro-
tection. The inspections should be standard, and more important, performed on a routine basis.
Because an airport owner is exposed to liability regarding the safety of the operating environment,
it is recommended that an airfield inspection (followed by corrective actions for noted deficien-
cies) be conducted on a daily basis.


Much is written on the subject of airport pavement maintenance. Because runways are the back-
bones of airports, much time and money are spent nationally to inspect, repair, and replace airfield
pavement. Again, routine inspections and preventive maintenance programs cannot be stressed
enough because of the expense of pavement repair.


If there is the slightest chance that an airport will experience snow and ice conditions, a snow
and ice control plan should be established. At a minimum, a snow and ice control program should
identify equipment, personnel, airfield inspection procedures, snow removal priorities, and a list
of key contact personnel involved in coordinating airfield operations. It is recommended that a
snow removal committee be established and the snow and ice control plan updated and discussed
on an annual basis prior to the snow season. An effective method to disseminate current airfield
conditions to the pilots and local tenants should be established as well.


FAA AC 150/5200-30, Airport Winter Safety and Operations, is an excellent source when estab-
lishing or revising the airport’s snow removal plan. This source provides information on runway-
friction reporting equipment utilized to measure the runway’s breaking conditions for aircraft. In
addition, it discusses treatment of pavements with chemical and nonchemical techniques to
improve conditions.


Properly maintained airfield lighting is an essential component of successful airfield operations.
Lighting should be inspected on a daily basis during a period of low daylight to ensure all units are
working properly. Lighting is required to be replaced as soon as a deficiency is noted. NAVAIDs
may be maintained by the FAA or state or local agencies but should be monitored by the airport
owner or operator to provide timely maintenance reporting. Lighting and NAVAID maintenance
logs will assist with preventive programs and replacement determinations.


As part of the daily airfield inspection, special attention should be given to airfield signage and
markings. Markings may fade over time because of weather, frequent aircraft landings, and snow-
plow operations. This fading or erosion may not be noticeable to the daily inspector. A periodic
inspection specifically noting airfield markings with a fresh set of eyes will help with this issue.
Outlining the critical markings with black paint and glass beads for lighting reflection are also rec-
ommended to improve safety. Signage is critical for airfield safety, especially for transient pilots
unfamiliar with the airport. Ensuring that airfield signs have reflective panels and working lights
and remain clear of obstructions will also improve safety.


Vegetation obstruction and erosion control is also part of the daily inspection. Because these
issues change slowly and may not be noticeable to the daily inspector, they should be included in
a specific periodic inspection. The airfield should be inspected on an annual basis for trees and
other objects that may violate the airport’s approach airspace. Once identified, the objects should
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be removed and a management plan established for future growth. A plan should be established to
control erosion that may affect the aircraft movement areas and security fencing. Vegetation
growth may also contribute to wildlife hazards. The survey conducted during the preparation of
this guidebook indicated that a large percentage of airports use herbicide to help manage vegeta-
tion as a maintenance practice and a wildlife mitigation technique. Most airport managers cite fre-
quent grass mowing as the preferred practice. In addition, airports will allow local individuals to
cut the grass as hay, which saves the airport time and money. Contact the local wildlife represen-
tative for help in developing an effective plan to manage vegetation and control certain wildlife.


The attacks of September 11, 2001, resulted in more financial aid for airport security. However,
the motivation at most small airports for installing fencing is not the threat of terrorist attacks as
much as pedestrian and wildlife incursions. Financial assistance for most small airports recognizes
the combined value of safety and security. Prior to installing an airport fence, the airport manager
should consider local conditions and the object to be deterred. Ground frost may push fence bases
upward in northern climates; special bases may be required in sandy or wet locations; and heights
exceeding 10 feet may be recommended for keeping out deer.


Landside Maintenance


Airport maintenance includes the landside, or pedestrian side, of the airfield as well. Routine
inspections should cover public areas such as buildings, sidewalks, roadways, and parking lots.
Special attention should be given to safety-related items, especially during construction and adverse
weather conditions. Routine inspections help the general upkeep and save dollars under an effi-
cient preventive maintenance program. Remember, the airport is the “front door” to a commu-
nity and a good (or bad) first impression is the responsibility of the airport owner and operator.


Security


History and Overview


The FAA established airport and airline security regulations in 1972 to primarily address a series
of airline hijackings and other criminal threats. The security regulations were established under
FAR Part 107, Airport Security, and FAR Part 108, Airplane Operator Security, to control access to
the air operations area and prohibit explosives, incendiary, or deadly/dangerous weapons aboard
commercial aircraft. These regulations applied to commercial air carriers and airports certified for
air carrier service; there were no mandates for smaller, general aviation airports to establish and
maintain an airport security program.


The attacks carried out on September 11, 2001, changed the way the United States views avia-
tion security. President George W. Bush signed into law the Aviation and Transportation Security
Act on November 19, 2001. This law created the Transportation Security Administration (TSA)
within the Department of Transportation (transferred to the Department of Homeland Security
in November 2002). The TSA became the federal agency responsible for security in all modes of
transportation. The TSA assumed the federal regulations overseeing aviation security. The
FAA’s security regulations, FAR Part 107 and Part 108, were revised and renumbered Trans-
portation Security Regulation (TSR) Part 1542, Airport Security, and TSR Part 1544, Aircraft
Operator Security: Air Carriers and Commercial Operators.


Although the general consensus does not consider smaller airports and aircraft a threat, general
aviation has also been considered under the efforts of reducing potential terrorist activities. The
TSA in April 2003 requested the Aviation Security Advisory Committee develop a working group
made up of general aviation industry organizations, general aviation airport managers, and repre-
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sentatives of various state government aviation agencies to develop guidelines for security enhance-
ments at general aviation airports. This resulted in a publication titled Security Guidelines for
General Aviation Airports, which will be discussed briefly later in this section.


The public’s common notion of airport security tends to revolve around screening commercial
airline passengers and preventing terrorist activity. Because historically these issues have not played
a significant security role at smaller airports, the focus of small airport security programs has been
on protecting the public and preventing inadvertent entry of individuals and wildlife into the air-
port operations area. Airports surveyed for this guidebook were asked their perception of the most
realistic security threat(s) to their airport. The results are ranked as follows:


1. Wildlife,
2. Vandalism,
3. Theft,
4. Accidental airfield incursions by the public,
5. Terrorism, and
6. Unreasonable response time from local authorities.


The top four threats cited are common concerns for almost every airport in the nation and
should be addressed in an airport security program. However, each individual airport is unique
and a specific site assessment is required to determine the threats and respond adequately to the
level of those particular threats.


Of the airports that responded to the security portion of the survey, more than 75% had airfield
fencing, gates, and signage for airport security. At least 60% of the respondents want to improve
their airport security by obtaining and installing access control systems and closed circuit televi-
sion systems. Several respondents commented that a low funding priority and the lack of proper
funding for security improvements is the airport’s biggest security challenge.


Federal Regulations


The TSA has issued security rules and regulations under 49 CFR Chapter XII, Parts 1500
through 1699. These rules and regulations generally apply to certain airports serving commer-
cial air carrier operations. A summary of the potentially applicable security requirements related
to airport operations follows:


• Part 1520—Protection of Sensitive Security Information. Restricts the availability of security
information to those with a “need to know” only. The airport security program defines those
who have access to the sensitive security information.


• Part 1540—Civil Aviation Security. Contains rules that cover all segments of civil aviation secu-
rity. It includes “individual accountability” and rules that apply to passengers, aviation employ-
ees, and other individuals and persons related to civil aviation security including airport
operators, aircraft operators, and foreign air carriers.


• Part 1542—Airport Security. Requires airport operators to adopt and carry out a security pro-
gram approved by the TSA. It describes requirements for security programs, including estab-
lishment of secured areas, air operations areas, security identification display areas, and access
control systems. This part also lists requirements for fingerprint-based criminal history record
checks of specified individuals.


• Part 1544—Aircraft Operator Security: Air Carriers and Commercial Operators. Applies to
certain aircraft operators that hold operating certificates for scheduled passenger operations,
public charter passenger operations, private charter passenger operations, and other aircraft
operators. This part requires such operators to adopt and carry out a security program approved
by the TSA. It lists requirements for screening of passengers and property.
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• Part 1548—Indirect Air Carrier. Applies to indirect air carriers, such as freight forwarders. It
requires such carriers to adopt and carry out a security program and describes requirements for
preventing the carriage of unauthorized explosives or incendiaries aboard passenger aircraft.


• Twelve-Five Rule. Requires certain aircraft operators using aircraft with a maximum certifi-
cated takeoff weight (MTOW) of 12,500 pounds or more to establish and maintain a security
program.


• Private Charter Rule. Similar to the Twelve-Five Rule but adds additional requirements for
aircraft operators using aircraft with a MTOW greater than 45,500 kilograms (100,309.2
pounds) or with a seating configuration of 61 or more.


Safety and Security Guidelines for General Aviation Airports


Although the TSA regulates airport owners and operators serving air carrier operations, a set
of guidelines has been established and recommended for the remaining airports to implement.
The document, titled Security Guidelines for General Aviation Airports, is an excellent resource
when developing or revising an airport security program. The guidelines can be found on the TSA
website (www.tsa.gov/what_we_do/tsnm/general_aviation/airport_security_guidelines.shtm).


The document recognizes that every airport is unique and a specific assessment is needed to
determine the vulnerability of each facility. Within the document is an Airport Characteristic
Measurement Tool to help determine which security enhancements are appropriate based on loca-
tion, number of based aircraft, runway size, and operations specific to a facility. The document also
covers various security enhancement recommendations that include physical aspects as well as per-
sonnel training, surveillance, and reporting procedures. An airport manager should also establish
a relationship with the local TSA representative for his or her geographic area. Although the TSA
may not have jurisdiction over the airport, the TSA representative can be a valuable source of infor-
mation on airport security issues.


The TSA, in coordination with the Aircraft Owners and Pilots Association (AOPA), has imple-
mented a general aviation hotline [866-GA-SECURE (1-866-427-3287)] for reporting any sus-
picious activity on or around the airport. The hotline was developed to complement the AOPA’s
Airport Watch Program, which can be viewed in detail on the AOPA website (www.aopa.org/
airportwatch/). In addition, ACRP Synthesis 3: General Aviation Safety and Security Practices, iden-
tifies current practices in safety management and security, including FBO practices, and presents
low-cost and easily implemented practices and ideas that may be transferable to many airports.


Incorporation of State and Local Regulations


Incorporating state and local regulations into the airport security program is important to main-
tain consistency of enforcement procedures with the applicable agencies. Also, some states may
have laws that refer to airport security. Regulations obviously vary for each airport in this regard,
so it is important to establish a point of contact for each agency and compare the airport security
program with state and local regulations. In some cases, local ordinances specific to the airport’s
operations may need to be established and adopted by the local governing body to enforce airport
security procedures.


Development of an Airport Security Program


When initially developing an airport security program, establishment of a committee represent-
ing airport management, airport tenants, and local law enforcement is recommended. Individuals
with knowledge of the airport’s operations, tenant operations, and local law enforcement proce-
dures contribute to the success of such a program. These individuals serve a key role when com-
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pleting the vulnerability assessment to identify which security enhancements will be required. In
addition, their participation may contribute to the acceptance and implementation of the program
in a timely manner.


The TSA’s Security Guidelines for General Aviation Airports lists the essential components for
developing a security program. These components include personnel, airport facilities, surveil-
lance, security procedures, communications, and specialty operations. The circumstances of each
airport will determine which security enhancements will be included in the program and how they
will be implemented and enforced.


Once developed, the written airport security program should be shared with others on a need-
to-know basis only. The TSA considers the plan to be sensitive security information, and the air-
port owner aids security by safeguarding such site-specific information.


Local Training and Airport Familiarization


An airport security plan is only as effective as it is current and rehearsed. Airports regulated
under TSR Part 1542 are required to provide a review of the plan every 12 months, including every
agency with a responsibility in the airport security program. Today, most response agencies have
annual training requirements and it makes good sense to include the airport in those, thereby com-
bining efforts to save time and costs. This also provides a great opportunity for multiple agencies
to practice coordination and learn of each other’s resources and capabilities. The ability to dissem-
inate information about illegal and suspicious activities is imperative. Exercising contingency plans
and maintaining current contact information and procedures ensures efficient response in times
of need.


Local law enforcement agencies should understand their responsibilities in the airport security
program. They need to be as familiar with the airport’s operating procedures and the airport prop-
erty as they are with local procedures for their city streets and facilities. Commonly, local agencies
do not spend the time to familiarize themselves with the airport’s surroundings and airfield access
procedures. Fences, locked gates, locked doors, and security regulations may pose obstacles for
responding agencies unfamiliar with the airport. Airport operators must also consider informing
agencies of airport issues such as construction, procedural changes, and seasonal operations that
could affect their response.


In addition, security training should be provided to tenants, contractors, and anyone else who
has authorized access. This should include airport familiarization, security procedures, and
reporting procedures. Special consideration should be given to responsibility for individual
awareness. A comment provided during the security portion of the survey raises an excellent
issue—complacency. The comment stated, “Another problem that people like myself who man-
age a small county airport face is the fact that we have always lived in a safe and secure environ-
ment and this causes us to doubt what we may actually be seeing and just write it off when the
situation requires urgent action.” The survey also indicated a strong need to include provisions
in the security program to deter theft and vandalism.


Security Technology


Security technology utilized to enhance airport security comprises various components. Items
such as access control and closed circuit television (CCTV) systems are becoming more popular
and financially reasonable compared to past years.


Access systems for doors and gates leading to secured areas range from the simple—lock and
keys, remote-controlled gates, and proximity cards—to the complex—computer-based access
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control systems and biometric systems. Obviously, the more complex the systems, the higher the
cost will be for installation and operation. To determine which system is appropriate for a partic-
ular facility, such factors as physical requirements, costs, reliability, and data recording will need
to be considered. An important factor to remember when choosing an access system is its ability
to remain uncompromised. The airport owner should keep an inventory of access media and have
the ability to negate access if required.


Surveillance methods such as CCTV systems are becoming more and more popular due to their
lower costs, provision of security coverage with fewer personnel, and the ability to record events to
document activities. Certain systems also have the ability to monitor and record off-site via the
Internet. Various systems are available at local electronic retail outlets or national vendors.


Intrusion detection systems are another method for monitoring individual facilities or the prop-
erty’s perimeter. The systems are typically monitored by an off-site contracting company. If an
intrusion or other event such as a power outage or fire is detected, the company will contact the
airport manager or local police or fire department. Again, the costs will be directly proportional to
the complexity of the systems installed.


Airport security requires a team concept. Awareness, education, surveillance, and vigilance must
be shared by all airport users.


Emergency Preparedness


Airport Emergency Plan


Small airports not certified under FAR Part 139 are not required to develop and maintain an air-
port emergency plan (AEP). The majority of airport operators, however, have undertaken this task
because of its importance and the airport operator’s recognition of responsibility to public safety.
Airport operators face challenges in emergency events due to the airport’s distance from the
responding agencies, few resources, and inadequate funding. These challenges emphasize the air-
port owner’s need to establish a basic AEP to minimize the possibility and extent of personal injury
and property damage in the event of an emergency.


The primary purpose of an AEP is to establish delegation of duties, assign agency responsibil-
ities, provide coordination of response efforts, and provide an orderly transition between nor-
mal and emergency operations. The development of an AEP will also provide an inventory of
available resources and those that will be needed in an emergency event. A good starting point
in the AEP development process should be a review of FAA AC 150/5200-31B, Airport Emergency
Plan (2008).


Operational Planning Procedures


Each airport operator should establish operational planning procedures for the airport. The
first hour of response is critical for life-saving efforts, considering an airport’s lack of resources
and a possible lengthy response time from other professional emergency responders. During this
period, on-duty staff should be given an organized checklist that provides guidance and coordi-
nation. Such a checklist should include a prioritized list of names and phone numbers of the
agencies to contact. It should also provide procedures to follow as the emergency response pro-
gresses. Finally, it should cover procedures to ensure airport operations are restored properly
and safely before returning the facilities to public use. Checklists are best kept concise and in easy
reach of potential users.
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Emergency Training and Airport Familiarization


An AEP is only as effective as it is current and rehearsed. FAR Part 139.325 requires a review of
the plan every 12 months and a live exercise every 36 months that includes every agency with a
responsibility in the AEP. Today, most response agencies have annual requirements to perform
training, and it makes good sense to include the airport and combine efforts to save time and costs.
Combining training also provides a great opportunity for multiple agencies to practice coordina-
tion and learn of each other’s resources and capabilities. Communication is the most significant
problem encountered during emergency events. Providing a practice drill provides an excellent
opportunity to research this challenge and improve shortfalls.


Responding agencies should be as familiar with the plan and the airport as they are with local
procedures for their city streets and facilities. Commonly, local agencies do not spend the nec-
essary time to familiarize themselves with the airport’s surroundings and airfield access proce-
dures. Fences, locked gates, locked doors, and security regulations may pose obstacles for
responding agencies unfamiliar with the airport. Airport operators must also consider inform-
ing agencies of airport facility changes that could affect their response such as construction, pro-
cedural changes, and seasonal operations.


Aircraft Accidents and Incidents


Statistics show the greatest potential for aircraft accidents occurs during the landing or depar-
ture operation of the flight. A high percentage of all aircraft accidents occur on or near the airport
property, but accidents may occur at any time or any place. Such unpredictable occurrences are
another reason to closely coordinate efforts with agencies that have jurisdictional responsibilities
for the surrounding community.


The response to each aircraft accident or incident will be different because of variables such as
location, aircraft type, number of people involved, type and amount of fuel or cargo on board,
and weather. However, the basic response should include the same considerations. Safety for the
lives of the victims and the responders is paramount throughout the response and recovery efforts.
Professional responders are equipped with the resources and training to provide an efficient and
safe response. The airport operator and first responders should keep the area clear of all people
until it is safe to enter. Once a safe perimeter is established and rescue efforts have been completed,
the aircraft and perimeter need to be protected from disturbance until necessary investigations
are completed. (Investigations may be performed by the NTSB, FAA, FBI, TSA, and other state
and local agencies.) It is the responsibility of the aircraft owner or operator to remove the aircraft
when released by the investigating agencies. The airport owner, however, will need to oversee the
coordination of such events and be prepared to possibly help with local resources.


Media Relations


Involving the media in the AEP and training events provides a great public relations opportu-
nity to demonstrate the hard work and preparedness the airport and responding agencies develop
during the AEP process. More important, involving the media in the AEP informs them how,
when, and where to respond during an emergency. The airport operator should establish an area
for media briefings and be prepared to provide timely and informative briefings during an event.
This step makes for good public relations and demonstrates professionalism by the airport and
responders. Inviting the media to the AEP reviews and live exercises also educates them about the
dangers of emergency response and stresses safety procedures. Once the scene is secured, the air-
port operator can coordinate times and methods to film and cover events in a safe manner.


Airport Operations 43







Prior to interacting with the media during an emergency, the airport manager should spend a
few moments preparing a brief and factual statement, select an appropriate site without a view of
death or destruction, and arrange to have the media members’ identification verified to prevent
unauthorized entry to press briefings. During interaction with the media, the airport manager
should project a positive image for the airport and responding agencies by remaining calm and seri-
ous and avoiding emotional statements, control the briefing by providing brief facts only, and
refrain from accepting responsibility for the accident. Chapter 5, Public Relations, contains addi-
tional information about media relations.


Preferred Practices and Recommendations


The following preferred practices and recommendations were provided by airport owners and
operators during the development of this guidebook:


• Host a base of the local ambulance authority to provide a quicker response time to the airport
and throughout the city.


• Get involved with the local emergency management association.
• Ensure mutual aid agreements are in place and the airport is included in the local emergency


agency’s response plans, too.
• Maintain a certain amount of control during the emergency to include limiting unnecessary


radio chatter.
• Include provisions in the airport emergency plan for fuel spills and natural disasters.
• Ensure responding agencies are familiar with utility shut-off sources.
• Conduct annual fire inspections of airport facilities to include aircraft hangars.
• When calling 9-1-1 with a cell phone, always tell the dispatcher specifically where the emer-


gency is located. (In one instance, the dispatcher sent the agencies to the neighboring airport
by mistake!)


• Establish a chain of command prior to an event, improve communication procedures, and
train, train, train!


Additional Resources


Wildlife Mitigation


Cleary, E., and R. Dolbeer. Wildlife Hazard Management at Airports: A Manual for Airport Personnel, 2nd ed.,
FAA, July 2005.


FAA Airport Wildlife Hazard Mitigation homepage: http://wildlife-mitigation.tc.faa.gov/public_html/index.html.
FAA CertAlerts: www.faa.gov/airports_airtraffic/airports/airport_safety/certalerts:


• FAA CertAlert 04-16 Deer Hazard to Aircraft and Deer Fencing
• FAA CertAlert 03-03, Guidelines for Submitting Bird Strike Feather Remains for Identification
• FAA CertAlert 02-09, Alternative Deer Fencing
• FAA CertAlert 01-01, Deer Aircraft Hazard


Hazardous Wildlife Attractants on or near Airports, FAA AC 150/5200-33, available online from FAA Regulatory
and Guidance Library: www.airweb.faa.gov/.


International Civil Aviation Organization Safety Management website: www.icao.int/anb/safetymanagement.
Peterson, R., and V. Peterson, Peterson Field Guide to the Birds of Eastern and Central North America, 5th ed.


Houghton Mifflin, 2002.
Protocols for submitting bird samples for identification, available from FAA Airport Wildlife Hazard Mitigation:


http://wildlife.pr.erau.edu/BirdIdentification.htm.
Safety guidelines for picking up bird remains (in light of recent bird flu developments), available from FAA Airport


Wildlife Hazard Mitigation: http://wildlife.pr.erau.edu/safety/Safety_Precautions_for_Handling_Birdstrike_
Remains.doc.
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Three videos on wildlife control, produced by and available from Transport Canada Aerodrome and Air
Navigation office and website:
Transport Canada, Aerodrome and Air Navigation
330 Sparks Street
Place de Ville, Tower C
Ottawa, Ontario, Canada K1A 0N8
Phone: 613-990-0515
www.tc.gc.ca/civilaviation/AerodromeAirNav/Standards/WildlifeControl/Awareness.htm


Security


Aircraft Owners and Pilots Association Airport Watch Program: www.aopa.org/airportwatch.
Quilty, S. M. Module 15: Airport Security and Response to Emergencies. American Association of Airport


Executives, Alexandria, Va.
Security Guidelines for General Aviation Airports. Transportation Security Administration, Washington, D.C.,


May 2004.
TSR Parts 1520, 1540, 1542, 1544, and 1548.
Williams, C. ACRP Synthesis of Airport Practice 3: General Aviation Safety and Security Practices. Transportation


Research Board of the National Academies, Washington, D.C., 2007.
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Airport planning and development is essential for the success of an airport. It provides the
foundation for growth of an airport by creating a plan not only for the development but also
for the process used to implement the planned projects. A number of federal requirements
govern various development projects, as well as the planning and development process. This
chapter will address the planning and development process and the various tools, techniques,
and requirements associated with implementing this essential part of the airport management
process.


Planning


Planning provides a framework to establish a baseline of existing land uses and to forecast future
growth. A number of planning processes, at various levels, can assist with the development of an
effective and efficient aviation system:


• National Plan of Integrated Airport Systems;
• State aviation system plans
• Regional aviation system plans;
• Airport master plans and airport layout plans;
• Design standards;
• Project justifications;
• Compatible land use plans; and
• Airport zoning ordinances, including land use and height limitations.


National Plan of Integrated Airport Systems


In the mid-1940s, when the aviation industry was in its infancy, the federal government and avi-
ation industry recognized that a national approach to managing the emerging aviation system was
necessary. More than 60 years later, this need to plan for the aviation system from a national per-
spective is still taking place through the NPIAS. The most recent version of the NPIAS addresses
the future of the system, from 2007 to 2011. This plan was developed in accordance with 49 USC
47103.


Primary Principles of the NPIAS


First issued in 1946, the NPIAS provides guidance to the national aviation system, which has
evolved to be guided today by the following nine primary principles:


• Airports should be safe and efficient, located at optimum sites, and developed and maintained
to appropriate standards.
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• Airports should be affordable to both users and government, relying primarily on user fees and
placing minimal burden on the general revenues of the local, state, and federal governments.


• Airports should be flexible and expandable, able to meet increased demand and to accommo-
date new aircraft types.


• Airports should be permanent, with assurances that they will remain open for aeronautical use
over the long term.


• Airports should be compatible with surrounding communities, maintaining a balance
between the needs of aviation and the requirements of residents in neighboring areas.


• Airports should be developed in concert with improvements to the air traffic control system.
• The airport system should support national objectives for defense, emergency readiness, and


postal delivery.
• The airport system should be extensive, providing as many people as possible with conven-


ient access to air transportation, typically by ensuring that most travelers will have no more
than 20 miles to travel to the nearest NPIAS airport.


• The airport system should help air transportation contribute to a productive national econ-
omy and international competitiveness.


In addition to these guiding principles, the national aviation system is also under the requirement
associated with Executive Order 12893, which states that investment in federal infrastructure systems
must be cost beneficial. The national priority system, as outlined by the NPIAS through the afore-
mentioned principles, guides the general distribution of funds, with flexibility provided if there is
additional analysis and justification.


Airports within the NPIAS


The plan identifies 3,431 airports that are of significance to the national air transportation sys-
tem. As of July 2006, the FAA reported that there were 5,261 airports open for public use within
the United States. Of these 5,261 airports, 3,431 (65%) are identified as part of the NPIAS. These
NPIAS airports comprise 3,364 existing airports and 67 proposed airports. Of the existing airports,
3,251 are publicly owned while 113 are privately owned. A brief summary of existing NPIAS air-
ports by FAA classification is as follows:


• 382 primary airports,
• 135 commercial service airports,
• 274 reliever airports, and
• 2,573 general aviation airports.


Non–NPIAS Airports


There are 918 airports open for public use but not included within the NPIAS. These airfields
are not included because they do not meet the minimum criteria:


• At least 10 based aircraft,
• At least 20 miles from another NPIAS airport, and
• Adequate opportunities for expansion or improvements at the site.


According to the 2007–2011 NPIAS, public-use airports not included in the NPIAS have an aver-
age of one based aircraft, compared to an average of 33 based aircraft at general aviation airports
included in the NPIAS.


NPIAS Funding


Inclusion in the NPIAS establishes an airport’s eligibility to receive grants under the FAA AIP,
as well as identifies its role in the national system. According to the 2007–2011 NPIAS, over the
next five years there will be an estimated $41.2 billion in AIP-eligible infrastructure development
spread over the various segments of the national aviation system.
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NPIAS System Performance Factors


Developers of the NPIAS recognized that periodic assessment of the plan’s effectiveness was
necessary. Six key factors have been established to assess system performance:


• Capacity,
• Safety,
• Environment,
• Pavement condition,
• Surface accessibility, and
• Financial performance.


Each of these factors is relevant to the overall quality of the national aviation system and the pro-
vision of air transportation. Combined, these factors provide a good indication of the system per-
formance as a whole. These factors can also be used to assess the performance of each individual
airport and to guide development. Priorities for project development can be set by using the six
factors. For example, in recent years, improvements to the system that address increases in capac-
ity and that improve safety have been a focus.


State Aviation System Plans


As a complement to the NPIAS, each state has developed a state aviation system plan that pro-
vides guidance for an individual state’s needs for a viable aviation system. The individual state plans
assess the interaction of airports within the state’s geographic boundary while evaluating the avia-
tion needs, economic benefits, population requirements, and surface transportation needs of the
local area and the state as a whole. FAA AC 150/5070-7, Airport System Planning Process, contains
guidance for the development of a state aviation system plan report (8). It provides a summary of
the various data that should be evaluated as well as identifies the steps used in the planning process
and the general deliverables that should result from the work.


The state airport system planning process should be consistent with state or regional goals that
involve examining the relationship between airports and aviation user requirements. Once these
relationships are established, the airport system planning process should result in the identifica-
tion, preservation, and enhancement of both current and future aviation demand. This AC pro-
vides a detailed outline for developing an acceptable airport system plan.


In many instances, state system plans include both NPIAS and non–NPIAS airports in which
the non–NPIAS airports represent those airports acknowledged by their state aviation agencies as
being of local or regional significance. These state plans include about 5,000 airports, which is
approximately 33% more than the number contained in the NPIAS.


Regional Aviation System Plans


In some instances, there may be significant concentrations of airports within a specific geo-
graphic area that may warrant the development of a regional aviation system plan. A regional plan
utilizes the same general principles addressed in the state system planning process but within the
small context of the geographic region. For example, in a large metropolitan area, there may be a
commercial service airport and several small general aviation airports providing services to meet
the demands for aviation activity. It would be important to assess the capacity, infrastructure needs,
and use patterns of each of these airports as they relate to the entire area instead of assessing only
their individual needs, because they likely provide services that complement the other airports.


Evaluating these types of relationships is important, especially in areas where airports are in
proximity to one another, when airports may be offering similar services, or when airports may be
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providing very specialized aviation activities. Developing a regional aviation system plan allows for
the assessment of the individual needs of each facility and then measures these needs compared to
the needs of the greater regional system. Alternatives for development are often created using these
regional goals, and recommendations are developed based on the resulting assessment.


Airport Master Plans and Airport Layout Plans


Airport master plans and airport layout plans (ALPs) are a companion set of documents essen-
tial to the development of an airport. These two documents combine to provide the foundation
from which an airport sponsor can make decisions about the future growth and development of
an airport. The master plan document is the narrative piece of the planning process that docu-
ments the process, alternatives, and recommendations. The ALP is the drawing set that graphi-
cally depicts the recommendations of the planning process.


Purpose of an Airport Master Plan and ALP


Airport master plans and ALPs are long-range plans that detail the growth and development
of the airport. These plans are typically based on a 20-year planning time frame and should be
reviewed and updated every five to 10 years. The contents of an airport master plan are governed
by FAA AC 150/5070-6B, Airport Master Plans, which can be found on the FAA website
(www.faa.gov/airports_airtraffic/airports/resources/advisory_circulars).


The contents of individual airport master plans are often used as the basis for the development
of state aviation system plans, discussed in the previous subsection. The process of developing an
airport master plan and the resulting ALP provides airports with the opportunity to assess exist-
ing facilities and evaluate future development options. Essentially, the master plan is the airport
owner’s or sponsor’s strategy for developing the airport.


While airport master plans and ALPs are developed to address future needs, they should also
consider the costs associated with the implementation of the plans. Additionally, consideration
must be given to the environmental and socioeconomic impacts that may result from or be caused
by the proposed actions. Efforts to avoid, minimize, or mitigate potential impacts to sensitive
resources should be considered as part of the planning process.


As outlined in the FAA AC 150/5070-6B, Airport Master Plans (9), a master plan and the plan-
ning process should meet nine objectives:


• Document the issues that the proposed development will address;
• Justify the proposed development through the technical, economic, and environmental inves-


tigation of concepts and alternatives;
• Provide an effective graphic presentation of the development of the airport and anticipated land


uses in the vicinity of the airport;
• Establish a realistic schedule for the implementation of the development proposed in the plan,


particularly the short-term capital improvement program;
• Propose an achievable financial plan to support the implementation schedule;
• Provide sufficient project definition and detail for subsequent environmental evaluations that


may be required before the project is approved;
• Present a plan that adequately addresses the issues and satisfies local, state, and federal 


regulations;
• Document policies and future aeronautical demand to support municipal or local delibera-


tion on spending, debt, land use controls, and other policies necessary to preserve the integrity
of the airport and its surroundings; and


• Set the stage and establish the framework for a continuing planning process. Such a process
should monitor key conditions and permit changes in plan recommendations as required.







Importance of Airport Master Plans and ALPs


Master plans and ALPs provide local decision makers with information to guide growth and
development of an airport and should be used as a resource for the development of other com-
munity planning documents, such as local comprehensive plans. An airport master plan and the
associated ALP should be provided to the local land use decision makers when they are evaluat-
ing projects in proximity to an airport in order to maintain compatible land uses for ultimate air-
port development. These plans are a guide in the continued development of an airport. While
predominantly used by those with an interest in aviation, such as airport owners, state aviation
agencies, and the FAA, an airport master plan and the associated ALP drawing set can be a useful
document for municipal officials, planners, and the general public.


The planning process can afford not only the airport and those interested in aviation issues, but
also those within the local community, an opportunity to work together to assess the future needs
of the airport and the local community. Airports included in the NPIAS are required to have an
ALP on file with the FAA. This file allows the FAA to evaluate airspace concerns within the vicin-
ity of the airport, utilizing the FAR Part 77 surface criteria and the Terminal Instrument Procedures
(TERPS) criteria. While an airport’s master plan and ALP are reviewed by the FAA, only the fore-
cast of demand and the ALP are actually approved by the FAA. Some states require airports to meet
very specific requirements in order to receive state funding of their planned projects.


Additionally, at the local level, it is essential that the local community’s comprehensive planning
process consider its local or neighboring airport(s). If a local planning document does not provide
a foundation to support decision making regarding the development of compatible land use in the
vicinity of a local airport, it is unlikely that an effective planning process can be accomplished.
Airport sponsors should become involved early in the planning process to share the airport needs
and future development plans with the local municipality. This involvement should focus on edu-
cating the local municipality regarding the value the airport brings to the community as well as the
need to preserve its operational areas. Airport sponsors or directors can become involved in the
planning process in several ways:


• Have representation on the planning advisory or steering committee;
• Provide comments during the public comment portion of the process;
• Provide comments to other representatives of the advisory/steering committee to present


airport-related concerns and issues; and
• Share airport master plans/airport layout plans with the local municipality to inform it of air-


port development.


Airport-related representatives should become engaged in the general planning process on a
regular basis, not just during comprehensive planning exercises, to ensure adequate representa-
tion of airport interests.


Development of an Airport Master Plan and ALP


Both an airport master plan and an ALP contain a specific set of information that guides the
growth and development on an airport. Each of the documents and its associated components are
described below in a general manner to outline the basic elements of each. It is recommended that
prior to beginning a planning project, a considerable amount of time and effort be spent on devel-
oping a project scope of work that will clearly define the goals, objectives, and specific work
elements of each of the documents.


An airport master plan is a comprehensive study of an airport or system of airports with short-,
medium-, and long-term development plans to meet future airport demand. It is designed to put
forward recommendations for the safe, efficient, and economic development of an airport to meet
the demands of the community it serves. The process should focus on preparing a thoughtful, well-
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coordinated, and practical plan that includes a realistic assessment of needs and resources. The end
product should be a cost-effective plan of action for an airport or system of airports consistent with
established goals and objectives.


The importance of the planning process can be summarized by “plan first, program second.”
That is, allow the results of the planning analysis to determine the facility requirements and needs
based on FAA-approved forecasts, then develop appropriate alternatives for airport development
prior to selecting a preferred alternative to present in the ALP drawings. A phased planning
approach to project development should be utilized for complex programs. In most instances, it is
suggested that a more “outside of the box” thinking process be used to create a work program spe-
cific to the project, supporting a justified need and cost-effective alternatives to meet those needs.


To begin the process, it is recommended that a complete understanding of available informa-
tion and the issues to be addressed be compiled before a scoping meeting is held. Once these ini-
tial data are available, a planning meeting can be conducted to discuss realistic expectations with
all the involved parties and determine which tasks should be included in the statement of work,
based on the issues and needs at a specific airport.


An important part of the planning process is community involvement, which should be planned
for and accommodated throughout the entire planning effort. Community involvement from the
initiation of a planning study is critical for its successful completion. A technical advisory commit-
tee should be established that is composed of representatives from airport users as well as the local
community. Metropolitan planning organization (MPO) and state aviation agency inclusion is
crucial on these committees. Committee meetings should be held regularly during the study, dur-
ing which updates on planning tasks can be provided and input from the members can be sought.
Bringing potential adversaries in early during the planning process to educate them on airport
basics can be an effective technique for addressing potential opposition and may help with buy-in
later. Using the Internet and developing a project web page to disseminate information about the
planning process is recommended.


A typical planning process includes individual elements that provide a fairly linear method of
assessing the facility and its needs to meet the goals for development. For example, the following
elements provide the basic guide for building an airport master plan, and these elements are mod-
ified for each study depending on what the primary emphasis may be for a specific airport:


• Inventory of existing conditions and facilities,
• Forecasts of aviation demand,
• Operations,
• Number and/or type of based aircraft,
• Number of enplanements, where appropriate,
• Facility requirements,
• Alternatives for development,
• Recommended development,
• Environmental overview,
• 21 categories as outlined by the National Environmental Policy Act (NEPA),
• Financial feasibility,
• Cost estimates for development,
• Rates and fees for airport services,
• Airport layout plan,
• Cover page,
• Airport data sheet,
• Airport layout sheets,
• Aerial and topographic features sheet,
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• Approach sheets,
• FAR Part 77 surfaces sheet,
• Airport property plan, and
• Air Traffic Control Tower (ATCT) line-of-site plan.


A sponsor should address the needs and goals for development of each element based on the
airside (i.e., runways, taxiways, aprons, etc.), landside (i.e., terminals, parking areas, hangars, etc.),
and facilities and services (i.e., FBO, fuel, rental cars, maintenance, etc.) for its specific airport
needs.


As previously noted, a comprehensive public involvement process should be used to help
develop individual goals for an airport as the goals relate to the aforementioned elements.
Looking at the long-term growth of the airport facility is necessary to create an effective master
plan document.


Design Standards


The primary federal requirements for airport development, particularly design standards, are
included in the Federal Aviation Regulations. The FAA publishes advisory circulars to assist air-
port sponsors in complying with the requirements. The majority of this information is available to
airport sponsors and the public through the FAA’s website.


A variety of federal and state agencies have regulatory authority over the multitude of issues that
may affect airport design decisions, as well as land use and development near airports. In general,
the FAA and the state aeronautics agency should be contacted when questions about airport design
or development near an airport arise. In addition to contacting the FAA and the state, each airport
and its host community should evaluate specific airport needs to identify other federal, state, or
local agencies that may need to be consulted prior to the development of an airport master plan,
ALP, land use plan, or construction project. The FAA design standards, which pertain to the phys-
ical layout of an airport, are the primary source of design criteria and lay the foundation for airport
development using federal funds.


AC 150/5300-13, Airport Design


Airport design standards, as defined by FAA AC 150/5300-13, Airport Design, are imple-
mented for the safe and efficient operation of an airport (10). Many design requirements are con-
tained in this advisory circular and its appendices, which cover a wide range of airport design
issues, including


• Airport geometry;
• Runway and taxiway design, including safety areas;
• Surface gradients and line-of-sight standards;
• Site requirements for navigational aids and air traffic control facilities;
• Runway and taxiway bridge criteria;
• The effects and treatments for jet blasts;
• Wind analysis;
• Runway end siting requirements;
• Airport reference code calculations;
• Compass calibration pad specifications;
• Small airport buildings, airplane parking, and tie-down layouts;
• Metric conversions;
• ALP components and preparation recommendations;
• Runway and taxiway design rationale;
• Computer programs available for use;
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• Airplane data for a sample of aircraft within the national fleet;
• Declared distance concepts;
• Methods for the transfer of electronic data;
• New instrument approach procedures; and
• Recommendations for minimum distances between airports and on-airport agricultural uses.


Safety areas—clear areas near the runway and the approach environs—should be evaluated as
part of the master planning process, along with the other design standards, to provide adequate
design measures to facilitate safe and efficient development of airport facilities. Several of the most
critical of the airport design standards illustrate the importance of having these safety areas:


• Runway protection zones (RPZs), formerly known as clear zones, were originally established
to define land areas below aircraft approach paths in order to prevent the creation of airport haz-
ards or development of incompatible land use. First recommended in a 1952 report, The Airport
and Its Neighbors, by the President’s Airport Commission, the establishment of clear areas
beyond runway ends was deemed worthy of federal management. These clear areas were intended
to preclude the construction of obstructions potentially hazardous to aircraft and to control
building construction for the protection of people on the ground. The U.S. Department of
Commerce concurred with the recommendation on the basis that this area was “primarily for
the purpose of safety for people on the ground.” The FAA adopted clear zones with dimensional
standards to implement the Commission’s recommendation.


RPZs are designed to protect people and property on the ground. They are located at the end
of each runway and should ideally be controlled by the airport. Control is preferably exercised
by acquisition of sufficient property interest to achieve and maintain an area that is clear of all
incompatible land uses, objects, and activities.


The RPZ is trapezoidal in shape and centered on the extended runway centerline. Dimensions
for a particular RPZ are based on the type of aircraft and approach visibility minimums associ-
ated with the runway end. Unless noted by a special circumstance, the RPZ begins 200 feet
beyond the end of the runway and has specific land use restrictions in order to keep the approach
and departure areas clear of obstructions. Table 3 provides dimensional information for the var-
ious RPZ sizes. Figure 4 provides a graphic representation of the RPZ dimensions. The RPZ has
two specific areas: the central portion of the RPZ, which is equal in width to the runway object-
free area, and the controlled activity area, which is adjacent to the central portion of the RPZ.
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Table 3. RPZ dimensional requirements.


Dimensions 
Approach 
Visibility 


Minimums 


Facilities 
Expected 
to Serve 


Length 
[ft (m)] 


Inner 
Width 
[ft (m)] 


Outer 
Width 
[ft (m)] 


RPZ 
acres 


Small aircraft
exclusively 


1,000 
(300) 


250
(75) 


450
(135) 


8.035


Aircraft 
Approach 
Categories  
A & B 


1,000 
(300) 


500
(150) 


700
(210) 


13.770
Not lower 
than  
1 mile  
(1,600 m) Aircraft 


Approach 
Categories  
C & D 


1,700 
(510) 


500
(150) 


1,010 
(303) 


29.465


Not lower 
than  


 mile 
(1,200 m) 


All Aircraft 
1,700 
(510) 


1,000 
(300) 


1,510 
(453) 


48.978


Lower than  
 mile 


(1,200 m) 
All Aircraft 


2,500 
(750) 


1,000 
(300) 


1,750 
(525) 


78.914







The RPZ dimensional standards are for the runway end with the specified approach visibil-
ity minimums. The departure RPZ dimensional standards are equal to or less than the approach
RPZ dimensional standards. When an RPZ begins other than 200 feet (60 meters) beyond the
runway end, separate approach and departure RPZs should be provided. Refer to FAA AC
150/5300-13 Change 11, Appendix 14, for approach and departure RPZs (10).


• Runway safety areas (RSAs) are rectangular, two-dimensional areas surrounding a runway. The
FAA notes that RSAs should be cleared, graded, properly drained, and free of potentially haz-
ardous surface variations. RSAs should also be capable of supporting snow removal, aircraft
rescue and firefighting (ARFF) equipment, or an aircraft that overshoots the runway without
causing damage to that aircraft. Taxiways also have similar safety area requirements. The actual
size of an RSA is dependant upon the FAA classification of the runway (e.g., A-I, B-II, C-III).


• Runway object-free areas (OFAs) are two-dimensional ground areas surrounding runways
where all above-ground objects must be removed unless fixed by their function, such as runway
lights. FAA standards prohibit objects and parked aircraft from being located within the runway
OFA. Taxiways also have OFAs.


RSAs and OFAs are almost always contained within airport property. However, RPZs can often
extend beyond airport property. Therefore, from an off-airport land use compatibility perspective,
the critical safety zone identified by FAA design standards is the RPZ. The FAA recommends that,
whenever possible, the entire RPZ be owned by the airport and clear of all obstructions if practica-
ble. Where ownership is impracticable, aviation easements are recommended to obtain the right
to maintain the height of structures and vegetation within the RPZ footprint. Obtaining easements
that are restrictive enough to limit building opportunities as well as height are often just as costly
to procure as purchasing the property outright.


Other Supporting Documents


Other supporting documents that offer information related to various design standards or
FAA criteria useful for airport managers include the following:


• AC 70/7460-1, Obstruction Marking and Lighting. This advisory circular identifies obstruc-
tion marking and lighting requirements for any proposed construction or alteration that may
affect the NAS.
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• AC 70/7460-2, Proposed Construction or Alteration of Objects that May Affect the Navigable
Airspace. This advisory circular provides information regarding the erection or alteration of an
object on or near an airport that may affect the navigable airspace as required in FAR Part 77. In
addition, this advisory circular explains the process by which to petition for discretionary review,
thereby providing the FAA the opportunity to
– Recognize potential hazards and minimize the effects to aviation,
– Revise published data and/or issue a NOTAM,
– Recommend appropriate marking and lighting to make objects visible, and
– Depict obstacles on aeronautical charts.


The complete advisory circular is available online from the FAA Regulatory and Compliance
Library (www.airweb.faa.gov/).


• Form 7460-1, Proposed Construction or Alteration of Objects that May Affect the Navigable
Airspace, and Form 7460-2, Supplemental Notice of Actual Construction or Alteration.
These forms are required at all federally obligated airports to assess each proposed or tem-
porary construction in the vicinity of the airport. The FAA conducts an aeronautical study
and issues a determination to the proponent. The determination identifies whether the pro-
posed development is a hazard to airspace. It is imperative that local planners be aware of the
various critical safety considerations when developing around airports. The following
requirements apply:
– Form must be submitted at least 30 days prior to the date the construction or alteration is


to begin.
– Notice is required on or before the date an application for a construction permit is filed with


the Federal Communication Commission (FCC), well in advance of the 30-day period.
The complete documents can be found online at http://forms.faa.gov/forms.


• FAR Part 157, Notice of Construction, Alteration, Activation, and Deactivation of
Airports. This part of the FAR provides guidelines, procedures, and standards that should
be used in determining what effect construction, alteration, activation, or deactivation of
an airport will have on the safe and efficient use of the navigable airspace by aircraft. A
notice does not need to be filed if the work is done under a federal-aid project. The com-
plete document can be found on the FAA’s Central Region website (www.faa.gov/airports_
airtraffic/airports/regional_guidance/central/construction/part157/). (This guidance was
developed by the FAA’s Central Region ADO. Airport managers should verify the applica-
bility of the information with their local FAA ADO.)


• Form 7480-1, Notice of Landing Area Proposal. This form works in conjunction with FAR
Part 157, which requires a 90-day notification prior to any construction, alteration, deactiva-
tion, or change to the use of an airport. Notice is required for plans to
– Construct or otherwise establish a new airport or activate an airport;
– Construct, realign, alter, or activate any runway or other aircraft landing or takeoff area of an


airport;
– Construct, realign, alter, or activate a taxiway associated with a landing or takeoff area on a


public-use airport;
– Deactivate, discontinue using, or abandon an airport or any landing or takeoff area for a


period of one year or more;
– Deactivate, abandon, or discontinue using a taxiway associated with a landing or takeoff


area on a public-use airport;
– Change the status of an airport from private use to public use or from public use to another


status;
– Change the status from instrument flight rules (IFR) to visual flight rules (VFR) or VFR to


IFR; or
– Establish or change any traffic patterns or traffic pattern altitude or direction.


The complete document can be found on the FAA website (http://forms.faa.gov).
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Project Justification


Justification for federal-aid projects continues to become more and more critical as funding
options and competition for those funds increases. Consequently, establishing a solid foundation
early in the planning process for recommended projects is important. The level of detail for justi-
fication often varies based on the type of project and the funding source. For example, as already
has been noted, if an airport is included in the NPIAS, there is already a level of justification that is
met by mere inclusion in the system. However, to maintain a competitive edge to garner additional
funding, an airport will have to demonstrate a need for additional levels of funding that may come
from a different source such as discretionary funds.


Essentially, the eligibility of a project is measured against the benefit of the project based on the
individual airport’s needs as well as the needs of the state and national system as a whole. For exam-
ple, an airport may believe it needs funds to resurface an aircraft parking area that is deteriorating
due to age and so requests a grant to rehabilitate the pavement. The FAA may feel that the higher
priority at the airport is the lack of taxiway lighting on a parallel taxiway. Because the FAA’s mis-
sion is to foster aviation facilities, the FAA could deny a grant request for the parking area rehabil-
itation and instead require the airport to develop a taxiway lighting project. While both projects
would be eligible for AIP funding, the taxiway lighting may be deemed a higher priority, as it
enhances the utility of the airport.


Documenting the need for specific projects often begins in the master planning process. Specific
facility requirements and their associated methods of meeting the needs (alternatives) are identi-
fied and evaluated for feasibility. This process becomes the basis for the project justification. In
some cases, this process can require additional documentation such as aircraft performance cal-
culations to demonstrate specific runway length requirements. Because each airport has individ-
ual needs, an airport sponsor should work with the local state aviation agency and associated
FAA office to determine the specific documentation that the FAA and state agency will require
for individual federal-aid projects.


User surveys are often used in the project justification process to obtain airport-specific infor-
mation. These surveys can cover a wide range of topics and can be distributed to a diverse audi-
ence depending on the information to be collected. For example, some airports conduct passenger
surveys to assess the level of service being provided by a commercial air carrier, while a general
aviation airport may conduct a survey of itinerant users to assess the level of services provided by
the local FBO and learn if pilots are adequately provided for while they wait for their passengers.
Runway length and facility needs can be assessed as well as the level of operations and types of use.
A user survey can cover any number of issues and can be used to assist in project justification.


Compatible Land Use Plans


Incompatible land uses and their impact on airport operations and development have escalated
over the past 50 years. As decisions to allow incompatible land uses near airports threaten the
nation’s aviation system, implementation of compatible land use controls has become an industry
priority. The primary tools available to local governments to prevent incompatible development
include zoning and land use controls such as comprehensive plans, airport land use plans, and air-
port overlay zoning ordinances.


Definition of Compatible Land Uses


One of the primary challenges with compatible land use is establishing a specific definition of
what is considered either compatible or incompatible to an airport and aircraft operations.
Airport-compatible land uses are defined as those developments that comply with generally
accepted restrictions on location, height, and activity that provide for safe aircraft movement and
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airport operations. Additionally, this definition includes the preservation of public health, safety,
and welfare for those persons located in the surrounding airport environs.


This definition can appear vague, because no specific land use types are specified. The vague-
ness is intentional because nearly every type of land use can be both compatible and incompati-
ble depending on the particular aspects of the land use, including the management of the land use,
location of the land use relative to the airport, and ancillary types of impacts associated with the
land use. For example, land uses typically considered to be compatible with airport operations
include commercial, industrial, and agricultural activities. However, each of these may also con-
tain aspects considered incompatible, because


• Commercial uses may have dense concentrations of people;
• Industrial operations often use tall smoke or ventilation stacks that generate smoke or steam,


creating visual obstructions; and
• Agricultural operations can act as wildlife attractants.


Planners within the local municipality must assess the compatibility of the land use in greater
detail as it relates to individual communities and airport operations. Land uses of concern to air-
ports include those that attract high concentrations of people, those that use tall structures, those
that create visual obstructions, and those that attract wildlife and birds.


Compatibility Plan


A compatibility plan can be developed to guide land use decisions in the vicinity of an airport.
A plan should include several elements to provide a comprehensive document, such as


• A land use manual, used as a resource document for land use compatibility concerns;
• A land use map; and
• A land use ordinance.


A compatibility plan is generally prepared to


• Assist in the preservation, continued development, and expansion of an airport;
• Protect the public health, safety, and welfare by identifying land use measures to be imple-


mented in order to minimize the public’s exposure to excessive noise and safety hazards within
a specific area surrounding an airport;


• Protect the long-term economic viability of an airport by establishing compatible land uses
within the airports environs;


• Promote the safety and well-being of the public through the adoption of land use regulations,
which minimize exposure of persons to hazards associated with the operation of an airport;


• Provide an ordinance and criteria to help local municipalities (i.e., county, city, etc.) evaluate the
compatibility of proposed local actions and determine the consistency of those proposed local
actions to maintain compatible land uses in proximity to the airport; and


• Provide guidance to those persons presenting proposed local actions or developments.


Using a blend of the FAA criteria, airport-compatible land uses are defined as those develop-
ments that comply with generally accepted restrictions on location, height, and activity to provide
for safe aircraft movement and airport operations as well as the preservation of public health, safety,
and welfare for those persons located in the surrounding airport environs.


Examples of land uses typically considered compatible with airport operations include commer-
cial, industrial, and agricultural activities. Land uses such as residential developments, schools, and
hospitals are considered incompatible with airport operations. Each of these examples must be
evaluated in detail as it relates to individual communities, because even those uses considered com-
patible can have instances where incompatibility can arise. Conversely, some incompatible uses can
be considered compatible if managed properly.
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Zoning


Zoning that facilitates the preservation of an airport through compatible land use can take on
many forms, from incorporation into a local municipal zoning ordinance to acting as a stand-
alone ordinance that allows for the control of land use decisions near an airport. Planning doc-
uments (plans) provide the basis for the development of ordinances and regulations, which in
turn provide structure for implementing land use controls. Ordinances are legal documents
developed by municipalities to regulate land uses and associated activities with designated loca-
tions to protect, preserve, and enhance the quality of life for residents. Regulations are the tools
that provide authority for the day-to-day implementation of an ordinance. The combination of
all three of these techniques (i.e., plans, ordinances, and regulations) is necessary for effective
land use planning.


Ordinances reflect what is written in a community’s comprehensive plan and are effective tools
to reduce incompatible land uses surrounding airports. When a local municipality undertakes the
development of a zoning ordinance for land use compatibility, consideration should be given to
current zoning and approval actions required by state agencies. A legal review of the proposed air-
port land use and height overlay zoning ordinance is suggested to determine if the ordinance is
consistent with local and state regulations.


Zoning ordinances are used to specify any or all permitted, regulated, or restricted land uses that
may endanger the health, safety, and welfare of citizens. Ordinances that regulate airport land use
and height should be incorporated into a city’s or county’s comprehensive zoning ordinance, or
both, to protect the safe operation of airports and movement of aircraft as well as the safety of peo-
ple on the ground in proximity to airports.


One of the most common forms of zoning associated with airports is the development of an
airport overlay-zoning ordinance (AOZO). An AOZO is an extraterritorial tool that promotes
compatible land use and height limitations within the vicinity of an airport. The sponsoring party,
typically the local municipality, or a state statute determines the specific distance governed by the
AOZO. The AOZO is most often adopted according to


• Land use–related restrictions,
• Height-related restrictions, or
• Combination of height- and land use–related restrictions.


When feasible, it is recommended that the combination of height and land use restrictions be
used when developing the AOZO in order to adequately protect the airport, safe movement of
aircraft, and the persons on the ground within the vicinity of the airport. Overlay zoning applies
additional conditions or restrictions to a specified area while retaining the existing base zoning
classification underneath the overlay zoning districts.


The AOZO can be highly effective in addressing a number of potential incompatibilities related
to airport operational areas. An AOZO may limit the height of objects surrounding an airport as
well as restrict specific land uses that create conditions potentially hazardous to air navigation. Such
limits may be essential for protecting the health, safety, and welfare of residents as well as main-
taining safe aircraft movement and airport operational areas.


Land Use–Related Restrictions


An AOZO that addresses land use issues supersedes the existing underlying zoning within
specified zoning districts. It is adopted by city or county governments, or both, to prevent or mit-
igate potentially incompatible land uses such as noise sensitivity–related issues and safety-related
issues (e.g., concentrations of people, tall structures, visual obstructions, and wildlife and bird
attractants).
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Height-Related Restrictions


An AOZO that focuses on the safety of the airport and the public must include height restric-
tions for development beyond airport property lines. Multiple jurisdictions can fall within an air-
port’s area of influence. Height limits should be placed on objects, structures, and natural
vegetation within this area. This concept, known as “extraterritorial zoning,” plays an important
role in land use development in regions that have an airport or multiple airports. Used as part of
an AOZO, height restrictions preserve navigable airspace. This restriction only applies in states that
have legislation that allows these types of restrictions.


Legally mandated by the FAA in FAR Part 77, Objects Affecting Navigable Airspace, any object or
structure that penetrates any of the “imaginary surfaces” is considered an obstruction to air naviga-
tion and forms the basis for height-restriction zoning ordinances. Details regarding specific height
restrictions should be included in the AOZO and kept on file with the appropriate governmental
agencies (e.g., county, office of aviation, FAA).


FAR Part 77 specifically requires that any person or organization intending to sponsor con-
struction activities or alterations must notify the administrator of the FAA prior to construction
for the following conditions:


• Any construction or alteration that exceeds 200 feet above ground level;
• Any construction or alteration:


– Within 20,000 feet of a public-use or military airport that exceeds a 100:1 surface from any
point on the runway of each airport, with at least one runway more than 3,200 feet;


– Within 10,000 feet of a public-use or military airport that exceeds a 50:1 surface from any
point on the runway of each airport, with its longest runway no more than 3,200 feet; or


– Within 5,000 feet of a public-use heliport that exceeds a 25:1 surface;
• Any highway, railroad, or other traverse way for which the prescribed adjusted height would


exceed the above-noted standards;
• When requested by the FAA; or
• Any construction or alteration located on a public-use airport or heliport regardless of height


or location.


Notification to the FAA for off-airport development is done through the FAA Obstruction
Evaluation/Airport Airspace Analysis (OE/AAA) page (https://oeaaa.faa.gov/oeaaa/external/
portal.jsp), which allows for electronic filing of the Notice of Proposed Construction or Alteration
(FAA Form 7460-1). For a full discussion of FAA Form 7460-1, refer to the foregoing subsection
“Other Supporting Documents” under “Design Standards.”


There are a multitude of federal and state agencies with regulatory authority over a wide range of
areas that could affect land use decisions near airports. Trying to identify each of these groups and
the associated legislation would be a daunting task; consequently, it is suggested that each airport
and its host community evaluate the specific needs of the airport and surrounding community to
identify other agencies that may need to be consulted prior to development of a land use plan.


Emerging Trends


Several items are expected to have an impact on the aviation industry over the next few years.
These items include the introduction of very light jets (VLJs), the introduction of smaller aircraft
(often called light sport aircraft), and advances in navigational aids.


Very Light Jets


In 2006 the FAA certified the first VLJs to fly in the NAS. These new vehicles have sparked debate
about the future of passenger travel and the aviation industry as a whole. This subsection will
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describe what VLJs are and provide information about VLJ industry trends and expectations. The
FAA defines a VLJ as an aircraft that weighs 10,000 pounds or less (maximum certified takeoff
weight), is certified for single-pilot operations, and is priced below other business jets. In addition,
VLJs possess at least one of the following features:


• Advanced cockpit automation, such as moving-map GPS and multifunctional displays;
• Automated engine and systems management; or
• Integrated auto-flight, autopilot, and flight guidance systems.


FAA officials have stated that procedures and policies are in place to successfully integrate VLJs
into the NAS because they will operate similarly to other aircraft in the current fleet. However, the
FAA is taking additional steps to specifically address any unique issues that might affect the prod-
uct’s integration.


In August 2007 the U.S. Government Accountability Office (GAO) published Very Light Jets—
Several Factors Could Influence Their Effect on the National Airspace System (11). The report exam-
ines eight industry forecasts and estimates that roughly 3,000 to 7,600 VLJs will be delivered
between 2016 and 2025. Several factors influence the variation in figures and dates—primarily the
assumptions that were used (or not used). The forecasts tended to focus on development of the air
taxi market, economic growth, production constraints, insurance and training requirements, and
expected aircraft retirements, among other factors.


It is expected that VLJs will be used in ways similar to other types of general aviation aircraft—
in corporate fleets and as business or personal aircraft. The FAA notes that the most critical and
most speculative factor in the future of VLJ deliveries will be the extent to which a market for air
taxi services using the jets develops.


The 2007 GAO report also examined commercial aviation service options for small communi-
ties and noted that current VLJ business models indicated operators would provide premium
point-to-point service between cities larger than the communities eligible for the Essential Air
Service (EAS) program (11). One company, DayJet, has already begun point-to-point air service
in the Southeast and could prove to be a model for commercial VLJ operations.


Because of reliance on an emerging air taxi market, the future of VLJs appears volatile, but
there is speculation that other factors will also affect plane deliveries:


• Replacement market. Customers may wish to upgrade their aircraft to a VLJ based on its tech-
nological capabilities. Also, a large number of aircraft are expected to be retired in the future,
which would increase demand.


• Number of aircraft models. Many VLJ models are expected to be available to consumers. The
range of capabilities and prices might strengthen demand.


• Dissatisfaction with other forms of transportation. Increased difficulty associated with com-
mercial airline and automobile travel may lead to higher demand for VLJs.


• Low purchase price and operating costs. VLJs are relatively inexpensive compared to other
models of turbine aircraft ($1.5 million to $3 million versus $5 million to $10 million).


• Access to airports with appropriate infrastructure. Manufacturers believe that VLJs will be able
to use a relatively large number of private and public airports and perhaps increase demand.
Conversely, infrastructure needs such as hangars and ground transportation at these facilities
might limit access and hinder demand.


• Training and insurance requirements. Potential pilots may decide that the time and money
needed to achieve acceptable levels of training and insurance prove burdensome, which may
affect their willingness to fly VLJs.


• Production constraints. The ability of aircraft manufacturers to produce enough VLJs to meet
demand may influence the number of aircraft delivered.
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Despite wide speculation about VLJs and their sales, manufacturers and the FAA believe that
integration into the market will be gradual. This gradual integration could prove beneficial, as any
problems with the new jets and how they operate in the NAS could be dealt with in a timely and
orderly fashion.


Light Sport Aircraft


A new classification of aircraft called light sport aircraft (LSA) is entering the market. These air-
craft give pilots the option of smaller, more economically feasible aircraft to purchase as well as
build that do not require the same level of licensure to operate. These aircraft are likely to account
for a small portion of the aviation industry; however, until more enter the market and there is more
history from which to assess the situation, it is difficult to determine what effect these aircraft may
have on the industry as a whole. Many businesses are providing designs for LSAs, which suggests a
significant interest, although it is unlikely that all of the companies currently working on LSAs will
survive.


The primary concern associated with LSAs is the ability of LSA owners to obtain insurance for
the aircraft. In the high-cost market of aviation insurance today, some airports require specific lev-
els of insurance for aircraft based at a particular facility, and this requirement may place limitations
on the aircraft and the airports. Additionally, there are questions about the level of demand that
will exist for training and sales associated with these aircraft.


Advances in Navigational Aids


Area Navigation (RNAV). RNAV was developed to provide more lateral freedom and thus
more complete use of available airspace. This method of navigation does not require a pilot to track
directly to or from any specific radio navigation aid. It has three principal applications:


• A route structure can be organized between any given departure and arrival point to reduce
flight distance and traffic separation;


• Aircraft can be flown into terminal areas on varied preprogrammed arrival and departure
paths to expedite traffic flow; and


• Instrument approaches can be developed and certified at certain airports, without local instru-
ment landing aids at that airport.


Automatic Dependent Surveillance–Broadcast (ADS-B). ADS-B is a technology that allows
pilots in the cockpit and air traffic controllers on the ground to track aircraft traffic with more accu-
racy than other systems, specifically radar. ADS-B relies on the Global Navigation Satellite System
to determine an aircraft’s precise location. The position data are combined with other information
such as aircraft type, speed, altitude, and flight number. The information is converted into a digi-
tal message and broadcast via a radio transmitter.


There are two components to the system. The first is an onboard transponder that emits a con-
tinuous signal. The second component is a ground-based transceiver that gathers location infor-
mation and projects it onto a vehicle tracking/surface moving map used by pilots and air traffic
controllers.


Proponents of the new technology point to several advantages:


• ADS-B improves safety by giving pilots and controllers reliable, accurate, real-time information
about aviation traffic. The system can report aircraft positions to +/– 25 feet, more accurate than
a quarter- to a half-mile for radar.


• Because the system has an effective range of 100 to 200 miles, ADS-B provides a greater margin
to implement conflict detection and resolution than is currently available.


• ADS-B can signal while an aircraft is grounded. This ability provides safer, more efficient taxi
operations and results in greater airport capacity.
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• The system has proven to be successful at improving safety. ADS-B was first used in Alaska,
where accidents declined by 40% after implementation.


• As part of its Next Generation Air Transportation System, the FAA has requested in its budget
$85 million in 2008 and $564 million over the next five years for ADS-B infrastructure develop-
ment, demonstration, and implementation.


Some key drawbacks have been identified with ADS-B:


• General aviation operations will be linked to the Universal Access Transceiver, while commer-
cial operations will link with the 1090 MHz squitter. These frequencies are incompatible, which
means to date the vehicle tracking/surface moving map might not depict both frequencies.


• The targeted implementation date for onboard avionic transponders is 2014 for commercial air-
craft and 2020 for all aircraft. Because funding mechanisms for the system are unidentified at
this time, it is questionable whether system-wide installation will be achieved by the target dates.


• The 1090 MHz frequency for commercial operations has been used in Europe. Based on expe-
rience with the same frequency, some officials there predict system overload in the early 2010s.
Despite greater space across the United States, some remain skeptical.


Consultant Selection


AC 150/5100-14, Architectural, Engineering and Planning Consultant Services for Airport Grant
Projects, provides important guidance for the selection of a consultant. Use of this document is rec-
ommended to ensure appropriate steps are taken to procure the services of a qualified consultant
to assist with planning, design, and construction projects. These federal regulations require a
quality-based selection process for selecting consultants for projects funded with FAA AIP funds.
This requirement includes consultant selection and procurement by sponsors, states, and the FAA
Airports Division. All parties are encouraged to become familiar with the requirements of this AC
and use the following guidelines:


• Advertise early enough to give consultants at least three weeks to respond;
• Properly identify the scope of work, required services, project schedule, project details, and


selection criteria in all requests for qualifications (RFQs);
• Select a committee to establish a well-defined scoring system and rate the statements of qualifi-


cations (SOQs);
• Do not include requests for cost information, including hours or hourly rates, in the RFQ or


anywhere in the selection process;
• Use interviews when a clear decision cannot be made on the submitted SOQs;
• Limit the interview short list to no more than three to five firms;
• Notify the consultants at least two weeks in advance of an interview and identify the interview


format and expectations;
• Notify all parties of the final selection in a timely fashion;
• Request that the selected consultant develop a detailed work scope and corresponding fee esti-


mate for negotiations;
• Include applicable federal provisions in all consultant contracts;
• Avoid any broad-form indemnity language in contracts; and
• Ensure that key project personnel identified during the consultant selection process are stip-


ulated in the contract.


This process allows for the sponsor to select a qualified consultant and work to negotiate an
appropriate fee for the individual needs for each project. Although they may disapprove of the
selected consultant, scope of work, cost, or contract, the role of FAA personnel in the sponsor’s or
state’s consultant selection process is advisory only.
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Development and Construction Standards


Projects funded under the AIP must be developed in accordance with the policies, standards,
and specifications developed by the U.S.DOT. The FAA has the responsibility of determining
whether all construction work accomplished under the AIP is in accordance with federal standards.
This section will outline some of the standard procedures for airport facility development and dis-
cuss some of the accepted measures for conducting construction operations on an airport. Prior
to design, an airfield development project must be shown on an approved airport layout plan. Prior
to construction, proper environmental and stormwater clearances must be obtained as discussed
in the previous section of this chapter.


Design Development


Predesign Conference


Predesign conferences should be conducted to ensure that the sponsor, the engineer, airport
staff, and airport users are aware of the design, safety, and construction requirements and under-
stand their individual responsibilities. The predesign conference, convened and conducted by the
sponsor or authorized agent, should be used to discuss various items relating to design parameters,
airport safety, routing of aircraft and equipment, sequencing of construction operations, environ-
mental considerations, and civil rights requirements.


The magnitude, type, and location of the project, as well as potential changes in airport use and
operations due to the project, will determine the need for a predesign conference. A predesign con-
ference is essential when a project is of sufficient complexity to affect airport operations during
construction. Possible conflicts between construction activities and the operation of the airport
should be resolved at this meeting.


Attendees of the predesign conference should include the sponsor’s engineer, airport man-
agement, airport users including any airlines or FBOs, any applicable environmental agency
representatives, any potentially affected utilities, and the representative from the FAA Airports
Division.


The predesign conference should discuss the scope of work and the design parameters peculiar
to the project, including items such as design aircraft, local conditions and materials, use of recy-
cled materials, design options, use of FAA standards, and any materials furnished by others.


Design Review Meetings


Depending on the complexity of the project, additional design review meetings may be neces-
sary to ensure that all aspects of the project have been incorporated into the plans, specifications,
and estimate of cost. Design review meetings are generally held when the project is 30%, 60%, and
90% complete but should be scheduled as needed.


Engineer’s Report


An engineer’s report should be submitted with the plans and specifications and should detail
the decisions of the design review meetings and some of the critical design factors. A typical engi-
neer’s report will include the following:


• Scope of proposed project;
• Design alternatives and the reason for the selected design;
• Pavement design: typical sections, allowable loadings, design aircraft, etc.;
• Drainage design computations;
• Lighting design and explanation of equipment;
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• Explanation of any deviations from FAA standards;
• Reasons for any modifications to construction standards;
• Description of any non-federally funded work to be included in the contract;
• Engineer’s estimate of construction/contract cost; and
• Provisions included in the plans and specifications to carry out environmental mitigation


actions resulting from the environmental coordination process.


Construction Plans


One of the most important keys to a successful construction project is to have a well-thought-
out plan for construction. Following is a list of some typical components of an airport construc-
tion plan set:


• Title sheet and drawing index,
• Project site plan and survey control,
• Construction safety and operations plan,
• Phasing plan,
• Project quantities,
• Soil borings,
• Typical sections,
• Erosion control plan,
• Removals plan,
• Grading and drainage plan,
• Drainage details,
• Existing or proposed contours,
• Plan and profile sheets,
• Pavement marking plan and details,
• Cross sections,
• Electrical plans and details,
• Fencing plan, and
• Landscaping details.


Construction Specifications


The project’s specifications supplement the plans and describe in greater detail the requirements
of the materials to be used, what testing and quality assurance methods are required, and how the
work will be measured and accepted for payment. The project specifications should also state the
time allowed for project completion, labor and wage rate requirements, civil rights requirements,
and any other technical and legal requirements of the contract.


Projects funded under the AIP must conform to the guidelines established in FAA AC
150/5370-10A, Standards for Specifying Construction of Airports. As stated within this advisory cir-
cular, many of the standards are not to be incorporated verbatim, but rather are to provide options
to the engineer when preparing a specification to ensure that sound engineering judgment is
applied to consider the unique conditions of the project (12).


In certain instances, state specifications are implemented. On approval by the FAA, these state
specifications may be incorporated in construction contracts by reference. The state specifications
must be readily available to all parties interested in such contracts.


FAA airport field representatives, designated by regional offices, have the authority to approve
modifications to standards if the modifications provide acceptable levels of safety, economy, dura-
bility, and workmanship and are necessary to meet local conditions.
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Construction Safety and Operations Plans/Safety Manuals


Airport expansion projects often require the presence and movement of construction labor and
equipment near critical airport traffic areas. The proximity of construction activities and airport
operations needs to be carefully considered during the planning of construction site layouts in
order to minimize and eliminate all potential construction-related hazards to aviation safety. The
FAA has issued guidance to airport operators in the form of AC 150/5370-2E, Operational Safety
on Airports During Construction (13). Some of the highlights of this advisory circular are presented
in this subsection.


Basic Safety Plan Considerations


The airport operator should determine the level of complexity of the safety plan that is neces-
sary for each construction project and its phases. Details for a specified safety plan, or requirements
of a contractor-developed safety plan, should be discussed at the predesign and preconstruction
conferences and should include the following items, as appropriate:


• Actions necessary before starting construction, including defining and assigning responsibilities;
• Basic responsibilities and procedures for disseminating instructions about airport procedures


to the contractor’s personnel;
• Means of separating construction areas from aeronautical-use areas;
• Navigational aid requirements and weather;
• Marking and lighting plan illustrations; and
• Methods of coordinating significant changes in airport operations with all the appropriate


parties.


Safety Plan Checklist


To the extent applicable, the safety plan should address the following:


• Scope of work to be performed, including proposed duration of work;
• Runway and taxiway marking and lighting;
• Procedures for protecting all runway and taxiway safety areas, obstacle-free zones, object-


free areas, and threshold-citing criteria, including limits on equipment height and stockpiled
material;


• Areas and operations affected by the construction activity, including possible safety problems;
• NAVAIDs that could be affected, especially critical-area boundaries;
• Procedures and equipment, such as barricades (identify type), to delineate closed construc-


tion areas from the airport operational areas, as necessary;
• Limits on construction;
• Required compliance of contractor personnel with all airport safety and security measures;
• Location of stockpile construction materials, construction site parking, and access and haul roads;
• Radio communication procedures with the ATCT or other parties;
• Vehicle identification;
• Trenches and excavations: distances from pavements, cover, and slope requirements;
• Procedures for notifying RFF personnel if water lines of fire hydrants must be deactivated or


if emergency access routes must be rerouted or blocked;
• Emergency notification numbers and procedures for medical and police response;
• Use of temporary visual aids;
• Wildlife management;
• Foreign object debris (FOD) control provisions;
• Hazardous material management;
• NOTAM issuance; and
• Procedures for locating and protecting existing underground utilities.
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Safety and Security Measures


Airport operators are responsible for closely monitoring tenant and construction contractor
activity during the construction project to ensure continual compliance with all safety and secu-
rity requirements. Airports subject to 49 CFR 1542, Airport Security, must meet standards for access
control, movement of ground vehicles, and identification of construction contractor and tenant
personnel. Some keys areas of consideration for safety and security are


• Vehicle operation, marking, and pedestrian control;
• Construction vehicle equipment parking;
• Radio communication training;
• Fencing and gates; and
• Traffic control.


Notification of Construction Activities


To maintain the desired levels of operational safety on airports during construction activities,
the safety plan should contain the following notification actions:


• NOTAMs. The airport operator must provide information on closed or hazardous conditions
on airport movement areas to the FSS so it can issue a NOTAM. The airport operator must coor-
dinate with tenants and the local air traffic facility the issuance, maintenance, and cancellation
of NOTAMs about airport conditions resulting from the construction activities. Only the air-
port operator or an authorized representative may issue or cancel NOTAMs on airport condi-
tions. (The airport owner/operator is the only entity that can close or open a runway.) The
airport operator must file and maintain this list of authorized representatives from the FSS. Any
person having reason to believe that a NOTAM is missing, incomplete, or inaccurate must notify
the airport operator.


• ARFF Notification
• Notification to the FAA


Airport Construction Activities


Preconstruction Conference


A preconstruction meeting, convened and conducted by the sponsor or an authorized agent,
should be used to discuss various items including operational safety, testing, quality control, secu-
rity, safety, labor requirements, and environmental factors. This meeting, among all parties affected
by the construction, should help anticipate potential problems that may result from the project
construction and develop solutions to avoid or minimize them.


Participants will vary according to the effect that the proposed construction will have on the
operation of the airport. As applicable, the sponsor should invite the sponsor’s engineer, the resi-
dent engineer, airport management, the responsible testing company, the prime contractor and
subcontractors, airport users such as FBOs and pilot associations, affected utilities, applicable envi-
ronmental agencies, and representation from the FAA.


General discussion topics at the preconstruction meeting will consist of the following:


• The scope of the project and the sequence of operations;
• The relationship of the resident engineer to the sponsor and the authority of the resident engi-


neer to suspend operations, wholly or in part, when safety violations or nonconformance to
contract specifications are noted;


• The relationship between the FAA and the sponsor;
• Identification of the contractor’s superintendent and his or her authority and responsibility;
• Work schedule, the need to perform certain items at various stages of the project, and opera-


tional or safety problems that might arise because of the proposed construction;
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• Issuance of the notice to proceed and contract completion requirements;
• Safety and security requirements during construction (as discussed previously); and
• The need for continuing vigilance for potential or existing hazards relative to any of the fol-


lowing items:
– Open trenches and settlement of backfill adjacent to pavements,
– Pavement “drop-offs” or “lips” at tie-in areas,
– The obliteration, inadvertent relocation, or disturbance of the marking and/or lighting of


a displaced threshold or marking or lighting of closed runways and taxiways,
– Damages to existing lighting, markings, or NAVAIDs by construction forces,
– Spillage from vehicles on active airport pavements,
– Temporary stockpiling of material for an extended period of time,
– Contractor vehicular traffic through restricted critical areas of NAVAID facilities and the


airport operating areas, and
– Dust and erosion control and other environmental factors.


FAA Form 7460-1


FAA Form 7460-1, Notice of Proposed Construction or Alteration, must be submitted to the
FAA to give notification of construction proposed on airports that are open to the public. Form
7460-1 must also be filed for any construction or alteration proposed on an airport that is available
for public use.


Once the form has been submitted to the FAA, a determination will be made as to whether the
proposed construction or alteration is acceptable.


Generally, the notification must be sent to the FAA regional/airports district office 30 days before
the start of construction or the filing of a construction permit, whichever occurs first. The FAA will
do an aeronautical case study to evaluate the impact to the airport and, once completed, will issue
its determination. The possible outcomes of the aeronautical case study are as follows:


• No Objection. The subject construction did not exceed obstruction standards and marking/
lighting is not required.


• Conditional Determination. The proposed construction/alternation would be acceptable
contingent upon implementing mitigation measures (marking and lighting, etc.)


• Objectionable. The proposed construction/alteration is determined to be a hazard and is thus
objectionable. The reasons for this determination are outlined to the proponent.


Quality Control


The FAA has issued guidance for quality control of airport grant construction projects in the
form of AC 150/5370-12A (14). This AC establishes guidelines and standards for construction
projects and states the responsibilities of the sponsor, engineer, and FAA project manager.


Typically, general aviation airports do not have the staff or expertise to perform the construc-
tion supervision and testing required for determining acceptability and quality of construction.
Most general aviation airports will retain a consulting engineering firm to represent the sponsor
and have the responsibility for reporting on the acceptability and quality of the work. During con-
struction, this responsibility is typically that of the resident engineer. The resident engineer must
have field experience in the type of work to be performed; be fully qualified to make interpreta-
tions, decisions, field computations, and the like; and have the knowledge of testing requirements
and procedures. The resident engineer must have the authority to reject both unsatisfactory work-
manship and unsatisfactory materials. The primary duties of the resident engineer are to


• Check activities to ensure compliance with the plans and specifications, and inform the con-
tractor of any work that is in noncompliance.
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• Ensure that all testing required by the specifications is performed. All commercially produced
products, such as pipe and reinforcing steel, that are used on the project should be accompanied
by numerical test results or a certification from the manufacturer that the material meets the
applicable standards.


• Visit the testing laboratory to determine if it has the equipment and qualified personnel nec-
essary to conduct the tests required by the specifications.


• Ensure that tests are performed at the frequency stated in the specifications. Determine when
and where tests will be taken and witness tests. If not indicated in the specifications, a suffi-
cient number of tests should be taken to verify that the construction is acceptable.


• Review test reports and certifications for conformance to the specifications. Each test report
for material in place should, at a minimum, contain the following:
– Test performed and date,
– Applicable standard or project specification,
– Test location,
– Test result,
– Action taken on failing tests, and
– Locations and adjusted contract price when statistical acceptance procedures are specified


or when provisions allow for reduced payment.
• Maintain a file of test reports and certifications.
• Inform the contractor of deficiencies so corrections can be made and retesting performed


prior to covering any substandard work with additional material.
• Document quantities of materials used on the project by actual measurements and computa-


tions in a field book or on computer printouts retained in a folder.
• Maintain a set of drawings that can be used to document “as constructed” conditions.
• Review payment requests from the contractor.
• Review and inspect construction conformance to erosion control plan. Document any prob-


lems and communicate corrective actions necessary to contractor.
• Maintain a project diary that documents work, location, weather, equipment, personnel, and


other related details.
• Handle change orders, time extensions, payments, and liquidated damages.


Labor and Civil Rights Requirements


Labor requirements on federally funded airport improvements include such items as


• Minimum wage rates,
• Employee classification and submittal of payroll reports, and
• Review of payroll submittals for conformance to federal and state wage rates.


Civil rights requirements on federally funded airport improvements include such items as


• A determined goal for percentage of the work to be completed by a Disadvantaged Business
Enterprise,


• Equal Employment Opportunity, and
• Certification of non-segregated facilities.


Project Completion and Closeout


Once the construction project has reached substantial completion, a final inspection is gener-
ally scheduled with the sponsor, engineer, contractor, airport management, and applicable FAA
representatives. The final inspection should give all parties an opportunity to walk the project and
identify any final corrective actions that must be completed in the development of a punch list.
Upon substantial completion, it is also necessary to flight-check any new or adjusted navigational
aids and to test the operation of lighting and other visual aids.
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The sponsor or authorized representative may elect to release or reduce any monies retained
to the contractor, depending on the work identified for completion on the final inspection.


The contractor is generally required to submit an affidavit of wage-rate compliance. The engi-
neer should develop a list of variations in quantities (with explanations) and a materials book
that documents the testing of materials and certifications received during construction.


Environmental Considerations


Prior to any undertaking, the airport is responsible for ensuring that it is in compliance with
applicable environmental regulations. This section of the guidebook is intended to provide a
brief summary of applicable regulations for airport actions and to familiarize an airport with
the environmental process. It is intended to provide general guidance. In addition to FAA
requirements associated with federal actions, there are other federal, state, and local regula-
tions that airports should be aware of and consider prior to starting a project. It is recom-
mended that airports consult with the FAA airports district office, state aviation office, or
environmental professionals for specific project guidance. In general, the goal is for an airport
to be aware of resources that may have special regulations associated with them. Conducting
baseline environmental studies can identify environmental constraints. The better informed
the airport is about these issues, the greater likelihood that planning and project implementa-
tion will go smoothly.


Regulatory Overview


Federal Regulatory Process. The FAA Office of Airports is responsible for analyzing the envi-
ronmental effects of proposed airport actions, verifying that the evaluation process complies with
NEPA, and implementing regulations issued by the Council on Environmental Quality. Prior to
the FAA issuing grants or other approvals, documentation that the project complies with the gov-
erning acts and regulations is required. The FAA has issued the following three documents for guid-
ance and instruction:


• FAA Order 1050.1E, Environmental Impacts: Policies and Procedures. FAA, Washington, D.C.,
FAA, June 2004.


• FAA Order 5050.4B, NEPA Implementing Instructions for Airport Actions. FAA, Washington,
D.C., FAA, April 2006.


• Environmental Desk Reference for Airport Actions. FAA, Washington, D.C., October 2006.


NEPA may require three types of documentation. In order of simplest to most complex level
of analysis required, the three types of NEPA documents are


1. Categorical exclusion,
2. Environmental assessment, and
3. Environmental impact statement.


FAA Orders 1050.1E and 5050.4B describe these documents as well as when they are required.
The FAA has identified several types of projects and federal actions that can be categorically
excluded. Even if the project is on this list, however, verification is still required that special circum-
stances that would trigger the need for an environmental assessment do not exist.


In addition to NEPA, other federal environmental regulations such as the Clean Air Act and
Clean Water Act must be adhered to. FAA Order 1050.1E and the FAA Environmental Desk
Reference provide instruction on how to comply with these various laws. The following sub-
sections provide basic information on these issues. This document is not intended to be all-
inclusive. Please refer to both FAA Order 1050.1E and the Environmental Desk Reference for
more complete guidance.
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State Regulatory Process. States vary in how they implement NEPA and other environmen-
tal regulation for airports. The FAA has delegated its NEPA processing oversight and other specific
responsibilities for non–air-carrier airports to states with block grant programs. The states are then
charged with providing oversight and guidance on the environmental process to ensure it complies
with FAA regulation. The FAA still has ultimate responsibility for the final decision or finding on
the environmental document, depending on the specific block grant agreement.


In addition to these block grant programs, states may also have their own state Environmental
Policy Act regulations that airports must adhere to in addition to the FAA requirements. Examples
include California, with its California Environmental Quality Act process, and Minnesota, with an
environmental quality board overseeing this process. Sometimes these state and federal processes
can be completed concurrently; at other times the requirements of each are different and do not
lend themselves to this parallel process. It is important that an airport be aware that additional state
processes may be applicable to it.


Local Regulatory Process. The previous two subsections identified federal and state processes
originating from NEPA. Cities, townships, and counties may have jurisdiction and regulatory
oversight over certain airport activities. It is recommended that airports establish relationships
with these local jurisdictions and contact them at the onset of projects and studies as appropriate
to familiarize them with the airport, gain their input, and determine if any local permits or
approvals are applicable or required.


Water Resources


Many airport activities have the potential to affect water resources. Resources include surface
water and groundwater quality and quantity. Both temporary impacts, such as those created dur-
ing construction, and long-term ones, such as those associated with increased pavement and
deicing systems, should be considered. The following subsections present a brief overview.


Federal and State Regulations. The Clean Water Act is the principal statutory framework for
considering water quality. States and local municipalities have adopted regulations that allow them
to enforce this federal law. These regulations include the issuance of Water Quality Certificates
(WQC) from either the U.S. EPA or from a state if the state has been delegated Clean Water Act
oversight. A WQC is required for any dredging or filling activities that require a Section 404 per-
mit (described in the “Wetlands” subsection later in the chapter).


State and Local Regulation and Ordinances. As previously noted, some states provide
WQCs. Many local jurisdictions also have stormwater ordinances that airports must comply
with. These ordinances typically include design standards for new projects.


Floodplains. If a flooding source such as a creek, river, or lake exists on or in the vicinity of
airport property, a determination must be made as to whether any proposed actions could affect
this floodplain. The Federal Emergency Management Agency (FEMA) has issued Flood Insurance
Rate Maps and Flood Hazard Maps, available from the FEMA website (www.fema.gov/hazard/
flood/info.shtm), which should be reviewed. If a project would affect a floodplain, alternatives
should be developed that minimize the impact. Executive Order 11988 is the primary regula-
tion, with DOT Order 5650.2, Floodplain Management and Protection, and FEMA guidance also
applicable.


Stormwater Management. It is important that airports manage runoff from their facilities—
both the quantity and quality. The National Pollutant Discharge Elimination System (NPDES)
program requires NPDES permits for facilities that have a point source discharge into a naviga-
ble waterway. These permits (or notices of intent) are required when more than one acre of
ground disturbance is planned. These permits are typically issued by the same entity that can
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issue WQCs. Many smaller airports are currently covered under general NPDES permits, while
larger airports may have an individual permit. Airport managers should keep informed of reg-
ulatory developments in the NPDES area to ensure that their permits are current and valid.


Coverage by these permits requires that airports have a stormwater pollution prevention plan.
This plan requires periodic monitoring of stormwater facilities, which in many cases is conducted
by airport staff, and documentation of stormwater management practices currently in place.
Some stormwater practices, such as wet detention (permanent wet ponds) for water quality, pro-
vide wildlife attractants and are therefore discouraged at airports.


Air Quality


Regulations. The Clean Air Act and NEPA are the two regulations to be considered. Many
airport actions are too small to require detailed air quality analysis under NEPA.


General Conformity, State Implementation Plans. The EPA has established National Ambient
Air Quality Standards (NAAQS) for six criteria pollutants: carbon monoxide, lead, nitrogen
dioxide, ozone, particulate matter, and sulfur dioxide. States are responsible for identifying or “des-
ignating” areas that are in attainment, nonattainment, or maintenance for each of these six pollu-
tants. States are required to develop EPA-approved state implementation plans to achieve or
maintain the NAAQS.


Airports should verify the designation of the area in which they are located. If an airport is in a
nonattainment or maintenance area, it is recommended that the airport contact its local air agency
to confirm what analysis or permits are required for projects. In some states, permits may be
required for indirect sources such as boilers.


Noise


The noise from airports, particularly aircraft noise, can be a source of controversy for any air-
port. FAA guidance requires a noise analysis be conducted for general aviation–related actions if,
during the period the environmental document covers, the projects would involve more than


• 90,000 annual piston-powered aircraft operations (257 average daily operations) in approach
categories A through D, or


• 700 annual jet-powered aircraft operations (about two average daily operations).


Under FAR Part 150, local jurisdictions can prepare and submit to the FAA a noise exposure
map for the airport’s environs and a noise compatibility plan. This voluntary program applies to
all publicly owned, public-use airports included in the NPIAS.


Other provisions established by FAR Part 150 include


• Making the decibel A-weighted (dBA) scale the universal noise measurement tool,
• Making the Day-Night Level (DNL) the universal noise contour measure, and
• Defining acceptable land uses for areas within each DNL noise contour.


Hazardous Materials


The potential of contamination and pollution from hazardous materials should be assessed
and each state’s regulations complied with.


Due Diligence Environmental Audits


If the airport is planning to acquire land or disturb areas of land, a due diligence audit should
be conducted and FAA guidance should be sought. This audit reviews historic and current use of
land and obtains known pollutant sources (records search) to assess the potential for the lands to
be contaminated.
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Spill Prevention Countermeasure and Control Plans


Airports should have a current spill prevention countermeasure and control plan completed
that could be implemented in case of a spill.


Wetlands


Applicable Regulation. Wetlands are regulated under Executive Order 11990, Protection of
Wetlands; the Clean Water Act, Section 404; the Rivers and Harbors Act, Section 10; and the Fish
and Wildlife Coordination Act. Agencies with regulatory authority include the EPA, U.S. Corps
of Engineers, U.S. Fish and Wildlife Service, and state environmental agencies.


Airport Responsibilities. Airports are responsible for activities occurring in wetlands
within their property. The most common activities are filling or dredging within wetlands
under the jurisdiction of the U.S. Corps of Engineers or the state. Tree clearing, if clearing and
grubbing is involved, is also considered a regulated activity. It is recommended that airports
have wetland delineations performed to verify the extent, type, value, and function of wetlands
in areas of potential disturbance. The amount of fill or dredging determines the type of per-
mit. Efforts must be made to try to avoid the impact by looking at other alternatives. If avoid-
ance is not possible, then efforts must be made to minimize the impact and mitigate the effects.
On-site mitigation is generally not desirable because of the potential for affecting wildlife.
Many states have wetland mitigation bank programs to help with mitigation. If a special or
unique resource is affected, regulatory agencies may request site-specific mitigation. The USDA
Animal and Plant Health Inspection Service helps the FAA review mitigation plans for wildlife
conflicts.


Fish, Wildlife and Plants


Consideration must be given to the flora and fauna in the vicinity of an airport. Endangered
or threatened species or their habitats are protected by the Endangered Species Act with over-
sight by the U.S. Fish and Wildlife Service. Additionally, states may have a state list, often found
in a National Heritage Inventory. Airports should learn if such special species exist in their vicin-
ity so that this information can be considered in airport plans.


Farmlands


Farmland Protection Policy Act. The intent of this regulation is to protect prime farmland
from being converted into non-agricultural uses. The Natural Resource Conservation Service
oversees this program locally. Airports should contact this agency if there is the potential to
acquire or convert farmland. Additionally, states and local jurisdictions may have programs that
place encumbrances on property associated with agricultural use. Prior to conversion, the exis-
tence of such encumbrances should also be determined.


Possible Conflicts with Wildlife. FAA AC 150/5200-33B, Hazardous Wildlife Attractants
on or near Airports, Section 2, identifies the potential for conflict from the proximity of agricul-
tural land to airports because the land can attract wildlife. Many airports have undertaken
wildlife assessments, the results of which are used to develop a site-specific wildlife manage-
ment plan. Recommendations may include taking land from agricultural use or planting it with
certain crops.


Historical, Architectural, and Cultural Significance


The FAA Environmental Desk Reference for Airport Actions defines a historic property as “any
prehistoric or historic district, site, building, structure, or object included in, or eligible for inclu-
sion in, the National Register of Historic Places maintained by the Secretary of the Interior (36 CFR
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Section 800.16(I)). Properties or sites having traditional religious or cultural importance to Native
American tribes and Hawaiian organizations may qualify.”


Section 106 of the National Historic Preservation Act is the implementing regulation that
applies to activities that may affect such properties.


Airports should be aware that such a regulation exists. Compliance with this regulation involves
consultation with a state historic office. Depending on the state, either the FAA office or state avi-
ation office will contact the state historic office.


Sustainable Development


Sustainable development marries two important themes: that environmental protection does
not preclude economic development and that economic development must be ecologically viable
now and in the long run. Common use of the term “sustainability” began with the 1987 publica-
tion of the World Commission on Environment and Development report, Our Common Future.
Also known as the Brundtland Report, this document defined sustainable development as “devel-
opment that meets the needs of the present without compromising the ability of future genera-
tions to meet their own needs” (15). This concept of sustainability encompasses ideas, aspirations,
and values that continue to inspire public and private organizations to become better stewards of
the environment and that promote positive economic growth and social objectives. The princi-
ples of sustainability can stimulate technological innovation, advance competitiveness, and
improve our quality of life.


Examples of sustainable concepts include


• Passive lighting,
• Reduced emissions,
• Improved air quality (in hangars and buildings),
• Hydrant in-ramp fueling,
• Recycling,
• Buildings designed to Leadership in Energy and Environmental Design (LEED) certification


standards, and
• Energy-efficient fixtures.


A good resource for aviation-related concepts is the Airports Council International–North
America (ACI–NA) Airport Sustainability Committee website (www.sustainableaviation.org).


Leadership in Energy and Environmental Design. LEED is a program that provides certi-
fication for implementing sustainable features, although it is geared more toward buildings and
associated development.


The Airport Sustainability Committee. The Airport Sustainability Committee, which con-
sists of members of the ACI–NA joint Environmental and Technical committees, was formed to
develop a plan of action for sustainability, including quantifying and promoting sustainable ben-
efits for airports of all sizes and demographics. Its goals include helping airports document and
quantify these efforts and providing support. Airport sustainability considers the economic via-
bility, operational efficiency, natural resource conservation, and social responsibility of an airport
for developing a holistic approach to managing an airport.


Initiatives will continue to develop for practicing sustainability at airports. The Airports
Sustainability Committee recognizes that sustainability applies not only to new facilities and con-
struction but also to business practices including operations, maintenance, component renewal
costs, and life-cycle costs. Airports should consider a business model that includes sustainability
as an initiative.
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Airspace and Approaches


The purpose of this section is to provide guidance on issues pertaining to airspace clearing and
obstruction standards including a review of 14 CFR Part 77, Objects Affecting Navigable Airspace;
TERPS; and airspace right-of-way and easements.


14 CFR Part 77, Objects Affecting Navigable Airspace (FAR Part 77)


FAR Part 77 establishes the standards for determining obstructions to navigable airspace and
describes the notification requirements for any construction or alteration potentially affecting
navigable airspace surrounding airports.


Standards


Imaginary Surfaces. The navigable airspace areas governed by FAR Part 77 are referred to as
“imaginary surfaces.” The size and shape of imaginary surfaces are dependent on the size of air-
planes that use the airport, the approach visibility minimums, and the runway type (e.g., paved
or turf). Figure 5 illustrates dimensions for some of the imaginary surfaces. The FAA Obstruction
Evaluation/Airport Airspace Analysis page of the FAA website (https://oeaaa.faa.gov/oeaaa/
external/portal.jsp) provides a link to FAR Part 77 dimensional requirements and illustrations for
imaginary surfaces as well as other information relating to the process for reviewing airspace issues.
The five types of imaginary surfaces are


• Primary Surface. A primary surface is a surface longitudinally centered on a runway. When the
runway has a specially prepared hard surface, the primary surface extends 200 feet beyond each
end of that runway; when the runway has no specially prepared hard surface, or planned hard
surface, the primary surface ends at each end of that runway. The elevation of any point on the
primary surface is the same as the elevation of the nearest point on the runway centerline. The
width of a primary surface is
– 250 feet for utility runways having only visual approaches or
– 500 feet for utility runways having nonprecision instrument approaches.


For other than utility runways, the width is
– 500 feet for visual runways having only visual approaches;
– 500 feet for nonprecision instrument runways having visibility minimums greater than


three-fourths of a statute mile; or
– 1000 feet for precision instrument runways, and for nonprecision instrument runways hav-


ing a nonprecision instrument approach with visibility minimums as low as three-fourths
of a statute mile.
The width of the primary surface of a runway will be that width prescribed for the most pre-


cise approach existing or planned for either end of that runway.
• Transitional Surface. The transitional surface extends outward and upward at right angles to


the runway centerline and extends at a slope of 7 feet horizontally for each 1 foot vertically (7:1)
from the sides of the primary and approach surfaces. The transitional surfaces extend to the
point at which they intercept the horizontal surface at a height of 150 feet above the established
airport elevation. For precision approach surfaces that project through and beyond the limits of
the conical surface, the transitional surface also extends 5,000 feet horizontally from the edge of
the approach surface and at right angles to the runway centerline.


• Horizontal Surface. The horizontal surface is a horizontal plane located 150 feet above the estab-
lished airport elevation that encompasses an area from the transitional surface to the conical sur-
face. The perimeter is constructed by generating arcs from the center of each end of the primary
surface and connecting the adjacent arcs by lines tangent to those arcs. The radius of each arc for
all runway ends designated as utility or visual is 5,000 feet and 10,000 feet for precision and non-
precision runway ends.
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Figure 5. FAR Part 77 imaginary surfaces.







• Conical Surface. The conical surface extends upward and outward from the periphery of the
horizontal surface at a slope of 20 feet horizontally for every 1 foot vertically (20:1) for a hori-
zontal distance of 4,000 feet. Height limitations for the surface range from 150 feet above the air-
port reference elevation at the inner edge to 350 feet at the outer edge.


• Approach Surface. The approach surface is longitudinally centered on the extended runway cen-
terline and extends outward and upward from the end of the primary surface. The approach
slope of a runway is a ratio of 20:1, 34:1, or 50:1 depending on the approach type.


With the recent development of new approach procedures such as GPS, RNAV, and Lateral
Precision with Vertical Guidance approaches, there is a greater degree of flexibility in the defini-
tion of nonprecision and precision instrument approaches. The FAA has not altered the text
related to FAR Part 77 to reflect these changes to date.


Aeronautical Study. Under FAR Part 77, the FAA is authorized to undertake an aeronauti-
cal study to determine whether a structure or vegetation is or could be a hazard to air navigation.
A hazard determination may result in a change to one or more instrument operating procedures
(e.g., raising the instrument approach/departure minimums to maintain the required obstacle
clearance) or other changes, such as displaced thresholds. However, the FAA is not authorized to
regulate tall structures nor is there specific authorization in any statute that permits the FAA to
limit structure heights or determine which structures should be lighted or marked. In fact, in every
aeronautical study determination, the FAA acknowledges that state or local authorities control
the appropriate use of property beneath an airport’s airspace. For this reason local land use con-
trols are needed to support the findings of the FAA.


Notification Requirements


The proponent of construction activities or alterations must notify the FAA by completing FAA
Form 7460 as outlined in the “Other Supporting Documents” subsection of “Design Standards”
in this chapter. In addition, many states impose notification or restriction requirements to areas
surrounding airports, which are tied to the imaginary surfaces defined in Part 77.


TERPS


FAA flight procedure specialists design protected airspace corridors in accordance with FAA
Order 8260.3B, United States Standards for Terminal Instrument Procedures, and related FAA
orders, commonly referred to as “TERPS.” Simply put, TERPS employ a concept of “required
obstacle clearance” for determining minimum altitudes along various flight segments. The
amount of required obstacle clearance is dependent on the type of flight segment (e.g., en route,
transition, circling, initial, intermediate, final approach, missed approach) and the accuracy and
integrity of the electronic navigational aids being used. TERPS clearance surfaces can be flat (such
as an en route airway) or sloping (such as during departure or a missed approach). Required
obstacle clearance is reduced during the approach and departure phases. This reduced separation
necessitates maximum navigational accuracy for continued operations during inclement weather.


In most cases, protecting against penetrations of the civil airport imaginary surfaces defined in
FAR Part 77 is sufficient airspace planning. However, FAR Part 77 does not encompass offset
approaches (i.e., those not aligned with the centerline), missed approaches, aircraft climb gradi-
ents, or instrument departures. Therefore, it is possible for an object to penetrate a TERPS clear-
ance surface, causing an increase in the departure minimums (for example, without penetrating
an imaginary surface of Part 77). This possibility is why the notification requirements of Part 77
are more stringent than the identification (a.k.a. charting) requirement. Increasingly, airport
sponsors, local governments, and state governments are incorporating TERPS surfaces and other
surfaces when developing easements, zoning, or land use policies surrounding airports.
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Other Clearance Surfaces


FAA AC 150/5300-13, Airport Design (Appendix 2), includes a description of landing threshold
and runway-end siting requirements (16). Runway threshold markings identify the beginning of
the runway available for landing. The threshold may be displaced from the runway end for pur-
poses of clearing an object in the approach area, reducing noise over a sensitive site, or increasing
the runway safety area available in the event of an undershoot. The threshold siting requirements
are separate from those for Part 77 and TERPS surfaces described in the preceding paragraphs. The
size, shape, and slope of the threshold siting surface depend on a variety of factors including type
of approaches available (e.g., visual, circling, straight-in, precision, or nonprecision), whether
nighttime approaches are restricted, airplane size, and airplane approach speed.


Other clearance surfaces include NAVAID critical areas and visual aid critical areas (e.g., visual
approach slope indicator and approach lights).


Lastly, instrument departure operations and runway ends supporting air carrier operations
require special consideration. Aircraft takeoff and climb performance is increasingly becoming
a limiting factor at airports. Standard TERPS instrument departure surfaces are relatively flat
(40:1) to protect for a variety of aircraft and flight conditions in a single procedure. Penetrations
to the standard departure surface will result in limitations (e.g., increased departure minimums
and/or climb requirements). Commercial operators flying multiengine aircraft also develop
engine-inoperative routes in the event of an engine failure on takeoff for each type of aircraft and
runway they operate. In these cases, it is best for an airport to establish stringent notification and
review processes involving individual air carriers.


Airspace (or Avigation) Easements and Rights-of-Way


An airspace (or avigation) easement is the right granted to the airport’s sponsor to use the air-
space above another’s real property to permit regular takeoffs, landings, and overflight by aircraft
(or similar wording), and to cause the associated interferences on the ground. Often it limits the
height of obstacles that can be constructed or allowed to grow on the property and permits the
airport’s sponsor to remove existing obstructions. Occasionally, certain uses such as smoke and
dust generation, and light and electromagnetic emissions, are also included in avigation ease-
ments. Most important, the easement is prepared against the title of the real property and is often
the best means of protecting critical airspace besides direct airport ownership. There is also a point
at which a fee simple acquisition becomes more cost-effective than an easement.


Additional Resources
Note: FAA advisory circulars are available online at www.faa.gov/airports_airtraffic/airports/resources/


advisory_circulars.
Notices to Airmen (NOTAMs) for Airport Operators, FAA AC 150/5200-28B.
Khalafallah, A., and K. El-Rayes, Minimizing Construction-Related Hazards in Airport Expansion Projects.


Journal of Construction Engineering and Management, Vol. 132, No. 6., 2006, pp. 562–572.
Predesign, Prebid, and Preconstruction Conferences for Airport Grant Projects, FAA AC 150/5300-9A.
Standards for Specifying Construction for Airports, FAA AC 150/5370-10A.
Model Zoning Ordinance to Limit Height of Objects Around Airports, FAA AC 150/5190-4A.
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Marketing and Advertising


Developing public relations is one of the most important aspects of the job of an airport man-
ager. An airport is a valuable community resource and economic driver for the community.
Promoting it in the community and building relations on and off the airport is critical to its suc-
cessful operation. Whether communicating facility goals and vision, dealing with negative opin-
ions about the airport, or addressing emergency situations, the public relations component of
managing an airport cannot and should not be avoided. This chapter will address the public rela-
tions process and marketing as it relates to small airport management.


Developing a Marketing Plan


Objective


A marketing plan can be a powerful tool for developing public relations and providing strategic
direction for an airport. Formal marketing plans benefit airport managers in that they evaluate
opportunities and problems, identify customers, assess competition, set priorities, and measure
successes. This section will provide a general overview of some of the components essential to
the development of a small airport marketing program.


Identifying the objectives of a small airport marketing plan is an important first step. Objectives
may vary between airports and are tied closely to overall organization goals and airport vision.
Examples of objectives might be to increase overall utilization of the airport facility, create an
image, or attract businesses to the airport. In general, meeting the objectives of successful mar-
keting plans will usually require that the airport administration and businesses at the airport be
marketing oriented and focused on the customer.


Market Analysis


Conducting a market analysis for the purpose of developing a small airport marketing plan
includes evaluating airport products, services, and facilities; assessing competition; and identify-
ing target markets. The plan should take careful inventory of the airport and what differentiates
it from neighboring facilities that might be considered competitors. A part of this evaluation
should examine the role of the airport in the community and the vision and mission established
through strategic planning of the airport.


The analysis might identify the airport’s customers, including tenants, transient aircraft pilots,
tourists, or the local community. The marketing plan might also identify segments of the market
to focus efforts on, such as business customers, recreational customers, or the community. Within
these segments, desirable attributes or preferences can be identified and careful consideration
given to how the airport now serves these segments of the market. As an example, if the analysis
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identifies business aviation as a market segment, desirable attributes might include having excel-
lent instrument approaches or even clean restrooms. The airport manager can then assess current
conditions or set priorities based on identified attributes.


A good marketing plan will also allow for a detailed examination of the strengths, weaknesses,
opportunities, and threats (SWOT) of the airport. It may be helpful to organize this assessment
in relation to the identified target markets. As in the previous example, if business aviation is a
target market, then the SWOT analysis should break down how the airport currently serves this
market and list the strengths, weaknesses, opportunities, and threats to serving the business
aviation segment.


Developing Marketing Strategies and Priorities


Marketing strategies for small airports vary widely, from simple to complex depending on the
resources available to a particular airport. An airport marketing plan should identify and list these
strategies, which may include materials such as brochures, tours, print advertising, events, press
releases, direct mailings, or a website. These are just a few potential airport marketing strategies but
by no means the limit. Airport managers should be innovative and list all potential ideas, focusing
on attributes of the airport, community, or geographical region that may lead to new strategies.


After compiling the potential marketing strategies it is important to prioritize these efforts and
their frequency. For example, if the plan identifies the strategy of publishing an airport news-
letter, the airport manager can rate this as a high marketing priority to be disseminated quarterly.
Developing marketing strategies, prioritizing, and determining frequency of application will
assist the airport manager in implementing the plan toward effectively meeting plan objectives.


Small airport budgets do not usually allow for nor is it normally practical to implement all
potential marketing strategies identified in a small airport marketing plan. Prioritizing strategies
and scheduling implementation will help managers phase in marketing techniques and adjust
budgets accordingly. Often there are few costs involved and techniques are ongoing.


Measuring Success


It is typically very difficult to measure the effectiveness of a small airport’s marketing program.
A good marketing plan, however, will attempt to measure the effectiveness of implementing mar-
keting strategies and how effective these strategies are toward meeting objectives. A system of
monitoring and surveying customers about these programs may be helpful. Other indicators of
success can be measured, such as monitoring changes in the number of based aircraft or opera-
tions. Determining these indicators depends largely on what strategies are implemented to reach
which target market. An airport manager should also review plan implementation and effective-
ness periodically to assess any changes in objectives or overall marketing goals of the airport.


Community Relations


An airport is an important part of any community, and as part of the public relations effort,
airport managers must understand the needs of the community and build relationships with the
community as a customer and stakeholder in the facility. Airport representatives should provide
open communication not only with primary users of the airport and tenants but also with com-
munity groups, political leaders, neighbors, and others.


When communicating the benefit of the airport to citizens of a community, it is important to
describe the elements of the airport that make it valuable. The community should be made aware
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of the many valuable uses of the airport such as air ambulance, firefighting, aerial agricultural
spraying, search and rescue, and law enforcement. Other commitments to the community might
include the safe operation of the airport, support of a full range of aviation activities including
medical transport, business access, cost-effective management of the airport, and community
compatibility. Airport management should be aware of community needs and strive for envi-
ronmental stewardship by minimizing the impacts and intrusion of noise, planning for compat-
ible land use development, and being a “good neighbor.” An airport can enhance the image of
the community by providing first-class facilities.


An airport manager should actively engage in community outreach. Presenting an airport pro-
gram to local civic organizations is an excellent opportunity to interact with the community and
instill pride in the community about the many benefits of the airport. Another way to reach out
to the local community is through the schools. Bringing young people to the airport for tours or
other aviation programs is a rewarding way to educate the community. Other activities should
be explored as well, such as holding an Aviation Career Day at the local high school.


Media Relations


An airport public relations program must address dealing with a variety of media sources.
Airport representatives may benefit from establishing a liaison with local print, television, and
radio media outlets. The airport manager is the ideal point of contact with the media and will
likely be the most informed and authoritative speaker on airport issues.


It may be advantageous to be proactive with the media in reporting airport news. A positive
relationship with media representatives and reporters through personal contact will help the air-
port manager deliver publicity to the public and determine what is newsworthy. Preparing press
releases for a newsworthy event or action will generate interest and help ensure that accurate
news is reported. In preparing news releases, the airport manager should be factual and concise.


The AOPA has a variety of guidance materials and examples of press releases available.


Public Relations


Public relations is primarily about communication. Marketing, advertising, and community
relations are all linked to communicating what the airport is and does that may affect the pub-
lic interest. Understanding the airport’s role in the community and the social and economic
impacts of the airport will help the airport manager communicate with the public. Effective pub-
lic relations programs will communicate the mission, vision, goals, and values of the airport.


Perception of the Airport in the Community


A positive perception of the airport in the community is a valuable thing. Airport managers
should take time to research the community’s opinions about the facility. All too often vocal
opponents of the airport will view it as a place for hobbyists. Community leaders and elected offi-
cials will sometimes view the airport as a noise-generating “playground” for recreational users,
and therefore expensive and unneeded. A solid public relations program that involves the com-
munity will help educate the public on the value of the airport to the entire community and will
help counter negative public opinions.


Public relations should not only focus on public opinion but also on political action. Elected
local, state, and federal officials often make decisions on issues that affect airports. Building
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relationships with political officials and keeping them informed and apprised of airport positions
is important. Such communication can be accomplished with direct, concise correspondence
or with personal meetings. An elected official may or may not have any knowledge of or inter-
est in airport issues. Airport representatives should provide facts that will help guide informed
decision making.


Public Events


Inviting the public out to the airport for various events can be an effective way of building sup-
port for an airport. Hosting airport tours, events, and air shows helps raise community aware-
ness and foster goodwill. It is common for small airports to host an annual fly-in breakfast.
Airport management will often support this activity, which may be put on by an airport-based
user group such as a flying club, civil air patrol, or experimental aircraft association chapter.


Air show events are quite popular with the public and can attract thousands of visitors to an
airport. These shows often include aircraft aerobatic performances, aircraft static displays, and
other ground events. Air shows will generally require an FAA waiver coordinated through the
local FAA flight standards district office. Airport management should always have on hand an
up-to-date copy of any FAA waiver affecting the operation of the airport.


Every air show is organized differently but clearly takes an immense amount of time and coor-
dination to plan, organize, and conduct. Air show sponsors will need to coordinate all activities
with the airport manager. The primary consideration of any public event or air show should be
public safety. The required planning and coordination for an air show will take at least 12 months.
Some of these operational considerations include


• Safety and security,
• Aircraft parking,
• Filing of NOTAMs,
• Air traffic control,
• Airspace requirements,
• Automobile parking,
• Pedestrian flow of traffic,
• Emergency planning,
• Communications, and
• Waiver provisions.


Additional Resources


The ACRP is funding several projects related to airport marketing including Project 01-04,
“Marketing Techniques for Small Airports,” which will be published in 2009. In addition, the
American Association of Airport Executives (AAAE) offers a wide range of publications pertain-
ing to airport marketing and community relations through the information library on its website
(www.aaae.org). Online access to the publications is limited to AAAE members, although non-
members may purchase the documents. The AOPA also offers several community relations–
oriented documents through its website (www.aopa.org). Accessing the AOPA publications online
is not restricted to AOPA members.
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History and Overview


Airmail


The first commercial aviation service was established in May 1918 with the implementation
of the first regular airmail route between New York City and Washington, D.C. Initially this ser-
vice was a joint arrangement between the U.S. War and Post Office Departments, with the planes,
pilots, and operational and maintenance needs supplied by the War Department and the sort-
ing, loading, and discharging of the mail effort supplied by the Post Office. By August 1918 the
Post Office took over the entire responsibility of the operation, including the development of
mail service on a larger scale.


Commercial Passenger Service


Although the first commercial passenger flight is documented to have occurred about the
same time as the start of regular airmail service, scheduled air service as we know it today was
not under way until the 1920s and 1930s. The Ford Trimotor of the 1920s and the Boeing 247
and Douglas DC-3 of the 1930s are credited as being the first successful passenger service air-
craft. Scheduled air service experienced continued growth from its inception until the beginning
of World War II.


After World War II the demand for passenger and cargo service grew steadily. Advancements
in aircraft technology developed for military aircraft during the war provided an impetus for this
demand by providing pressurized aircraft, better aircraft reliability, greater speed (which reduced
travel time), and many other modern-age amenities. The introduction of the first jet airliners in
the late 1950s and 1960s combined improved reliability, speed, and other passenger enhancements,
and the demand for air service increased.


The 1970s saw the introduction of the first “jumbo jets” with the McDonnell Douglas DC-10,
the Lockheed L-1011, and the Boeing 747 aircraft. These “wide-bodied” aircraft with greater speed,
comfort, and cargo capacity became widely popular with the airlines, the flying public, and cargo
carriers.


A new type of airline service was introduced in the 1980s and 1990s that was dubbed “low cost”
because it offered dramatically lower airfares. The low-cost airlines accomplished this by using
non-union employees, thus paying lower wages than the legacy carriers, and by offering fewer
amenities to their passengers. Those amenities such as meals, advanced seating, frequent flyer
programs, and other items that had been promoted to win customer loyalty and support by
legacy carriers were simply not offered by these new low-cost carriers. These carriers have been
hugely successful in winning passengers away from traditional carriers—so successful, in fact,
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that it has led to industry consolidation among some of the weaker carriers and a revamping of
the legacy carriers’ business models in most cases so that they could stay competitive.


Developed during this same time frame was the regional airline. Although it could be argued
that this type of service goes back to the beginning of commercial air service, regional service has
traditionally been local air service or small airlines operating smaller passenger aircraft serving
smaller communities in a particular region of the country. During the 1980s and 1990s this type
of airline service flourished as legacy carriers withdrew much of their jet service from smaller
markets and fostered the development of regional airlines to help feed their respective hub-and-
spoke systems. Over the last several years aircraft used by regional airlines have evolved from 20-
seat turboprops into 50-seat jets. The situation is further evolving, such that only 22 turboprop
aircraft have been ordered by airlines for the future, and those are for 70-seat (or more) aircraft.
Additionally, the 50-seat jet aircraft are being replaced with 70- to 90-seat jets. These regional
carriers are equipping themselves with aircraft that can carry larger numbers of passengers and
travel beyond regional boundaries, in some cases serving coast-to-coast markets.


Positives of Air Service for a Community


Even though the aviation industry, especially the airlines, has experienced many growing pains
during its history, it is still a huge economic generator nationally, internationally, and locally for
a community and its surrounding area. Some of the benefits that air service brings to a commu-
nity are transportation to virtually anywhere in the world, new business development, market
expansion possibilities for all businesses, increased local employment, and tourism. Air service
also brings many benefits to a community that are not readily noticed by the public at large, such
as enhanced medical and educational facilities and timely delivery of goods and services, which
contribute to an enhanced quality of life.


Airport management at smaller airports should be aware of what air service can do for the
community, even if there is no commercial service at the airport or if the service offered is min-
imal. Except in the smallest of communities, elected officials, business owners, and others will
have questions about bringing air service to the community and what that entails. What it takes
for a community to attract air service is not necessarily a straightforward answer, and for each com-
munity it will differ somewhat. This guide is not meant to cover that issue in detail; however, air-
port management can find several good references listed in the appendices to help explain the
intricacies of air service and how a community can determine if air service is realistic for its sit-
uation. However, some of the federal requirements, physical facilities, and administrative duties
that go along with accommodating air service are briefly highlighted in the following subsection.


14 CFR Part 139, Airport Certification


Scheduled commercial aircraft with 10 or more seats cannot operate at an airport unless the
airport has an airport operating certificate issued by the FAA. This certificate is a requirement of
FAR Part 139. These operating certificates ensure safety in air transportation. To obtain a certifi-
cate, an airport must agree to meet certain airport management, operational, and safety standards.


To comply with Part 139 regulations, each certificate holder (airport) must create, adopt, and
comply with an airport certification manual (ACM). This manual details compliance regulations
for Part 139 and must be kept current at all times. A certificate is issued when the applicant


• Submits written documentation that an airline will begin service on a certain date;
• Submits an application, including the ACM, that meets FAA requirements; and
• Is found, after investigation by the administrator, to be properly and adequately equipped and


able to provide a safe airport operating environment.
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This certification may require additional investment in safety and security measures as well as
upgraded facilities to meet initial certification guidelines. Certification may also require facility
enhancement over time to meet demand or to maintain compliance with all rules and regula-
tions. These operational requirements concern


• Records and personnel,
• Paved surfaces,
• Unpaved surfaces,
• Safety areas,
• Snow and ice control,
• Handling and storing of hazardous substances and materials,
• Traffic and wind direction indicators,
• Airport emergency plan,
• Self-inspection program,
• Pedestrian and ground vehicles,
• Obstructions,
• Protection of NAVAIDs,
• Public protection,
• Wildlife hazard management,
• Airport condition reporting,
• Identification, marking, and lighting of construction and other unserviceable areas,
• Noncompliance conditions,
• Inspections,
• Aircraft rescue and firefighting, and
• Airport security requirements (49 CFR Chapter XII Subchapter C).


Community Compatibility


Airports offer increased accessibility to communities and provide economic growth opportu-
nities in the cities and regions where they are located. The accessibility and opportunities usu-
ally result in additional commercial, residential, and tourism development. This growth can lead
to conflicts between community development and the airport—which may have been the catalyst
that started growth in the first place.


Quite often, local community officials are not aware of the special requirements regarding land
use that airports require, such as building height limitations, aircraft approach and departure
corridors, and runway safety zones. Additionally, they may not appreciate the need for zoning
to restrict residential or other incompatible land uses in proximity to the airport.


Airport management should work with community officials to ensure that the airport, including
its current and future needs, are considered and are a part of the community’s comprehensive
plan. The benefit of such planning can


• Minimize noise, light, and vehicle traffic impacts on the community,
• Maximize aviation safety and functionality,
• Preserve property values even while the airport expands, and
• Ensure compatibility with local community goals.


In most cases the airport manager will be responsible for educating the community and its
leaders on airport and aviation issues. This education will include participating in community
planning to ensure that the airport and the community it serves will continue to be compatible
with and complementary to each other as they both grow.
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Master Planning Issues


At the local level, the airport master plan is the document that charts the proposed develop-
ment of the airport to meet future needs. Master planning is covered in more detail in Chapter 4,
“Airport Planning and Development.”


Essential Air Service Program


History


The 1958 Federal Aviation Act provided commercial air service to small communities author-
izing air carriers to receive compensation when such communities would not otherwise receive
such service. The Airline Deregulation Act of 1978 significantly changed the airline market, mak-
ing the EAS program even more important to small communities. The deregulation act stated
that any community receiving scheduled air service from a certificated air carrier on October 24,
1978, was an eligible EAS community. Today, the EAS program serves approximately 140 rural
communities that may not otherwise receive scheduled airline service. The EAS program con-
tinues to be funded through congressional reauthorization and, as of 1998, operates under a per-
manent funding mechanism of $50 million.


Guidelines


EAS in the lower 48 states typically involves two reasonably scheduled round trips, six days a
week, using, at a minimum, a 15-seat passenger twin aircraft. The flights must operate from the
EAS airport to a hub airport. The U.S.DOT will normally select an air carrier to provide the
service for two years.


To be eligible as an EAS community, a community must have been served by a certificated air
carrier on October 24, 1978. To remain eligible, the community must be farther than 70 highway
miles from an FAA-designated medium- or large-hub airport. The passenger subsidy may not
exceed $200 per passenger. However, an exception allows the passenger subsidy to exceed $200 if
the community is located more than 210 highway miles from the nearest medium- or large-hub
airport.


The EAS process begins when the airline operator applies to the U.S.DOT and proposes service
for the EAS airport. The department then contacts the EAS community and solicits comments con-
cerning the proposal. Upon approval, the U.S.DOT may continue to solicit comments from the
community on the level of service provided by the air carrier. Designation as an EAS community
does not guarantee air service forever. There are provisions for the air carrier to terminate, suspend,
or modify the service by filing a 90-day notice to the U.S.DOT and the community. The U.S.DOT
can prohibit the air carrier from ending service until replaced by another qualified carrier.


Airline Use Agreements


Relationships Between the Airport and Airlines


Once a community is on the road to securing air service from an airline, airport management
will need to focus on a contract or lease agreement with the respective airline(s) that will be agree-
able to both parties. This legally binding agreement is commonly termed an “airport use agree-
ment” and it defines the roles, responsibilities, and risks of each party.
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Today, more and more leases reflect a partnership arrangement rather than a landlord/tenant
relationship. Although airport and airline management quite often disagree about issues, as well
as the need and timing for various facilities at an airport, their shared goal is to serve the travel-
ing public. To do so they need to work together both operationally and financially. The overall
goal of airport management should be to secure a positive working relationship with its airline
partner(s) that is good for the airline, the airport, and the community in which it serves. In addi-
tion to an operational plan that provides for the timely needs of the respective airlines, a mech-
anism is needed that defines the financial arrangement between the parties. Many variations exist
in the types of services and facilities that are included in the cost assessment.


The most common financial mechanisms used to obtain a revenue stream from airlines are a
square footage charge for rented space and a landing fee based on aircraft weight. Airports have
traditionally used a compensatory or a residual ratemaking methodology, or a combination of
both, to cover different financial aspects of the relationship. These rates may be calculated to
(1) recover the airport’s specific costs for providing facilities to the airlines (compensatory
approach) or (2) balance the airport’s overall budget after revenues from non-airline sources are
subtracted from the total expense (residual approach). More detailed definitions of the various
financial mechanisms in use by airports are described in Airport Planning and Management (6).


Standard Lease Requirements


Lease agreements between an airport and airlines vary considerably from airport to airport.
This variation is due to factors such as the size and complexity of the airport, its view on long-
term versus short-term commitments, and the community’s or airport authority’s view on what
items are important beyond the basics. Space does not allow the inclusion of sample lease agree-
ments in this guidebook. The next section of this chapter will provide the reader with sources to
find lease information. However, the following outline example of an airport–airline lease may
provide some insight into the items normally included in such a lease:


• Preamble
• Article I. Definitions
• Article II. Term
• Article III. Grant of Rights
• Article IV. Airline Premises
• Article V. Calculation of Rates and Charges
• Article VI. Identification and Allocation of Revenues and Expenses
• Article VII. Payment of Airline Fees and Charges
• Article VIII. Principles Relating to Rates and Charges
• Article IX. Not Utilized
• Article X. Maintenance, Operation, Use and Condition of Premises
• Article XI. No Other Charges
• Article XII. Indemnity and Insurance
• Article XIII. Quiet Enjoyment
• Article XIV. Inspection by Airport/Community
• Article XV. Rules and Regulations
• Article XVI. Assignment and Sublease
• Article XVII. Surrender of Possession and Holding Over
• Article XVIII. Taxes
• Article XIX. Default and Cancellation
• Article XX. Damage and Destruction
• Article XXI. Prohibited Uses
• Article XXII. Improvements
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• Article XXIII. Federal Grants and Non-Discrimination
• Article XXIV. Condemnation
• Article XXV. Miscellaneous Provisions


Additional resources for writing leases and agreements are available from


• Airports Council International–North America,
• American Association of Airport Executives,
• Federal Aviation Administration,
• Financial consultants,
• Law firms, and
• State departments of transportation.


Additional Resources
Hoerter, S. The Airport Management Primer, 2nd ed. S. Hoerter, Mount Pleasant, S.C., 2001.
Office of Aviation Analysis. What is Essential Air Service? U.S. Department of Transportation, Washington, D.C.,


May 1, 1998.
Standard Form 04-001A, Airport Use and Lease Agreement. Palm Springs International Airport, July 1, 2004.
Many state aeronautics departments and airports have sample leases on their websites. Two that do are the


Wisconsin Department of Transportation (www.dot.state.wi.us/modes/air.htm) and the Texas Department
of Transportation at (www.txdot.gov/services/aviation).


For more information regarding air service development, please refer to ACRP Project 03-08, “Passenger Air
Service Development Techniques,” on the TRB website (www.trb.org/CRP/ACRP/ACRPProjects.asp).


Also, the ACRP has published many additional documents regarding air service information that the reader may
find helpful.
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Developing a Training Program


A successful staffing transition for any organization involves a well-structured orientation and
training program. For an airport, this includes management, employee staff, airport tenants,
contractors, and others utilizing the airport on a daily basis.


Management should be introduced to and well versed in the airport’s policies and procedures
that outline the leadership responsibilities for daily management. Copies of any legislative acts,
statutes, ordinances, bylaws, employee contracts, and any other guidance should be close at
hand for review. This documentation should also include the airport’s operating plans—such
as the airport emergency, security, snow removal, and safety plans—that may require swift and
effective action during an incident.


Management will also need to be familiar with the airport’s layout and airport tenants’ operat-
ing requirements. Because circumstances may cause both of these to change, a successful airport
manager spends time on the airport’s property and frequently communicates with the tenants to
provide strong management practices to meet changing demands.


Introduction to the airport’s financial structure is important as well. Management should
understand the revenue and expense resources and how the airport has historically met these
demands. The airport’s capital improvement program and future planning thoughts should be
explained as part of the manager’s initial education process.


The airport owner or operator is also required to properly orient and train his or her employ-
ees. As part of the initial human resources process, the employee should be provided copies and
explanations of the airport’s policies and procedures, which typically cover harassment, drug/
alcohol use, safety policies, and employment agreements.


Employees will need to be introduced to the airport’s layout and tenant structure and operat-
ing requirements. Because the airport operating plans provide the basis for an employee’s job
description, providing written copies and explanations of the procedures is imperative to ensure
effective performance. Once procedures have been explained, the next step is to provide for effi-
cient on-the-job training. The airport environment is unique due to site-specific conditions, air-
craft communications, high-voltage electrical systems, and specialized airfield maintenance
equipment. A new employee should be provided a structured training program that is guided by
an experienced individual for each particular area. Besides relying on airport staff, other training
resources may include the state aeronautics department, the AAAE, and neighboring airports.


As an airport owner or operator enters into a lease or contract agreement with a tenant or con-
tractor, special provisions should be made for airport property orientation and familiarization
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with operating procedures. A common mistake is to provide this only to those signing the agree-
ment, with no assurance that it will trickle down to the employees who also require the same edu-
cation. Airport operating boundaries, communications, safety and security procedures, and
vehicle and personnel requirements should be included in a concise educational program to
ensure safe and efficient airport operations.


Developing an Airport Orientation Program


Generally, smaller airports are governed by elected officials or by individuals who have volun-
teered to assist with the airport’s leadership and management decision-making process, or both.
Often these individuals do not have a great deal of airport management expertise and may not
be familiar with the specific operations at the airport. Each airport owner or operator should pre-
pare a concise airport orientation program to welcome and educate these individuals who will
be involved with processing key decisions.


The orientation program should cover the airport governance structure, include a diagram
of the management structure and governing authority that clearly shows the airport’s chain of
command, and describe the airport’s history and how it was established. Copies of any legisla-
tive acts, local statutes, ordinances, bylaws, and board members’ responsibilities should be
included as well.


The orientation program should invite the new members on a brief tour of the airport to pro-
vide first-hand familiarization with facilities; point out the physical property boundaries of the
airport, the runway layouts, and special airport assets pilots find attractive; educate the members
on the use of the buildings and the tenants that use the airport; and point out the reasons ten-
ants prefer this airport and why those reasons are important to the vitality of the airport’s long-
term operation.


The orientation program should also detail the airport’s financial status; explain the current
budget, revenue and expense sources, and the capital improvement program; and provide any
relevant airport policies and procedures that will help with this education and future decision-
making process.


Performance Measurement and Benchmarking


Airport managers are continually faced with the ongoing challenge of improving perform-
ance. Across the country, they are discovering new approaches to increasing efficiencies within
their own airports. Benchmarking is a tool that identifies “best practices” by making process
comparisons both inside and outside an airport.


Competitive factors are driving the growth of benchmarking. No longer is it acceptable to do
one’s best, or to do it better than before. This section will discuss benchmarking and how it can
be used by airports to track progress and note improvements.


Using benchmarking techniques, airports can share nonpublic performance information to
identify the operational processes that really work for them. They begin by measuring each
other’s operating data, identifying the best performer in a group, then adopting the practices that
improve their performance the most. Benchmarking provides the participants with the guidance
they need to make informed business decisions.
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In addition to using benchmarking for improvement, managers can use it to understand the
techniques they are using and their effectiveness. Benchmarking can create a nonthreatening
environment to review all the possible areas for improvement.


Benchmarking is both a project and a process. As a project, it is a one-time event, but as a
process it is continual and integrated into the daily operations of the airport. Every airport will
have some activities that fall short of highest performance. Measuring performance is the first
step in benchmarking. By identifying the gap between a particular airport’s performance and
that of others, processes can be identified to make improvements and measure progress.
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Above Ground Level (AGL): Altitude expressed as feet above terrain or airport elevation (see
Mean Sea Level).


Advisory Circular (AC): A series of external FAA publications consisting of all nonregulatory
material of a policy, guidance, and informational nature.


Aeronautical Chart: A representation of a portion of the earth, its culture and relief, specifi-
cally designated to meet the requirements of air navigation.


Aeronautical Information Manual (AIM): A primary FAA publication with the purpose of
instructing airmen about operating in the national airspace system of the United States. It pro-
vides basic flight information, air traffic control procedures, and general instructional informa-
tion concerning health, medical facts, factors affecting flight safety, accident and hazard report-
ing, and types of aeronautical charts and their use.


Air Carrier: A legal entity that undertakes directly by lease or other arrangements to provide
air transportation.


Air Carrier, Certificated Route: An air carrier holding a Certificate of Public Convenience and
Necessity, issued by the U.S.DOT under Part 121 of the Federal Aviation Regulations, to conduct
scheduled services over specified routes and a small number of nonscheduled operations.


Air Carrier, Commuter: An air taxi operator who, under FAR Part 135, (1) performs at least
five round trips per week between two or more points and publishes flight schedules that specify
the times, days of the week, and places between which such flights are performed or (2) transports
mail by air pursuant to a contract with the U.S. Postal Service.


Air Route Traffic Control Center (ARTCC): An FAA facility established to provide air traffic
control to aircraft operating on an instrument flight rule flight plan within controlled airspace,
principally during the en route phase of flight.


Air Taxi: Operations performed by operators of aircraft holding an air taxi certificate
under Part 135 of the Federal Aviation Regulations. This category includes commuter airline
operations (excluding certificated commuter airlines), mail carriers under contract with the
U.S. Postal Service, and operators of nonscheduled air taxi services. Typically, air taxis do not
utilize aircraft with a payload capacity over 7,500 pounds or capable of carrying more than
30 passengers.


Air Traffic Control (ATC): The FAA service providing separation services to participating air-
borne traffic and clearances to land, take off, or taxi at airports with a control tower.


92


Glossary of Terms







Aircraft Accident: An occurrence associated with the operation of an aircraft that takes place
between the time any person boards the aircraft with the intention of flight until such time as all
such persons have disembarked, and in which any person suffers death or serious injury as a
result of being in or upon the aircraft or by direct contact with the aircraft or anything attached
thereto, or in which the aircraft receives substantial damage.


Aircraft Classes: For the purposes of Wake Turbulence Separation Minima, air traffic control
classifies aircraft as heavy, large, and small as follows:


• Heavy—Aircraft capable of takeoff weights of 300,000 pounds or more, whether or not they
are operating at this weight during a particular phase of flight.


• Large—Aircraft of more than 12,500 pounds maximum certificated takeoff weight, up to
300,000 pounds.


• Small—Aircraft of 12,500 pounds or less maximum certificated takeoff weight.


Aircraft Parking Line Limit (APL): A line established by the airport authorities beyond which
no part of a parked aircraft should protrude.


Airfield Capacity: The maximum number of aircraft operations (landings or takeoffs) that
can take place on an airfield in one hour under specific conditions.


Airline Transport Pilot (ATP): The most advanced of all pilot certificates, requiring the high-
est skill and experience levels. Requires a minimum of 1,500 hours flight experience, ATP written
exam, and flight test. Mandatory for captains of FAR Part 121 major scheduled airlines, regional
carriers, Part 125 scheduled commuter airlines, and some FAR Part 135 operations. A hiring
requirement for many pilot positions in corporate and commercial general aviation flying.


Airport: An area of land or water that is used or intended to be used for the landing and taking
off of aircraft, including its buildings and facilities, if any.


Airport Elevation: The highest point of an airport’s usable runways, measured in feet above
mean sea level.


Airport Environs: The area surrounding an airport directly affected by the presence and oper-
ation of that airport.


Airport Hazard: Any structure or natural object located on or in the vicinity of a public air-
port, or any use of land near such airport, that obstructs the airspace required for the flight of
aircraft landing, taking off, or taxiing at the airport.


Airport Improvement Program (AIP): A program that provides financial grants-in-aid for
airport development projects such as runways, taxiways, aircraft parking aprons, terminal build-
ings, and land acquisition associated with airport development including runway protection
zones and approach protection.


Airport Layout Plan (ALP): A plan (drawings) for an airport showing boundaries and pro-
posed additions to all areas owned or controlled by the sponsor for airport purposes, the location
and nature of existing and proposed airport facilities and structures, and the location on the
airport of existing and proposed nonaviation areas and improvements thereon.


Airport Master Plan: An assembly of appropriate documents and drawings covering the devel-
opment of a specific airport from a physical, economic, social, and political jurisdictional perspec-
tive. The airport layout plan is a part of this plan.


Airport Noise Compatibility Planning Study: A study designed to increase the compatibility
of land and facilities in the areas surrounding an airport that are most directly affected by the
operation of the airport. The specific purpose is to reduce the adverse effects of noise as much as
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possible by implementing both on-airport noise control measures and off-airport land use con-
trol programs. Under FAR Part 150, local jurisdictions can prepare and submit to the FAA a noise
exposure map for the airport’s environs and a noise compatibility plan.


Airport Radar Service Area (ARSA): (Obsolete—See Class C Airspace)


Airport Sponsor: A public agency or tax-supported organization, such as an airport authority,
that is authorized to own and operate an airport; to obtain property interests; to obtain funds;
and to be legally, financially, and otherwise able to meet all applicable requirements of the current
laws and regulations.


Airport Surveillance Radar (ASR): Approach control radar used to detect and display an air-
craft’s position in the terminal area. ASR provides range and azimuth information but does not
provide elevation data. Coverage of the ASR can extend up to 60 miles.


Airport Traffic Area: Unless otherwise specifically designated in FAR Part 93, that airspace
within a horizontal radius of 5 statute miles from the geographical center of any airport at which
a control tower is operating, extending from the surface up to, but not including, an altitude of
3,000 feet above the elevation of an airport. Unless otherwise authorized by air traffic control,
no person may operate an aircraft within an airport traffic area except for the purpose of landing
at or taking off from an airport within that area. ATC authorizations may be given as individual
approval of specific operations or may be contained in written agreements between airport users
and the tower concerned (See Class D Airspace).


Airways: Corridors of sky usually linking very high frequency (VHF) omnidirectional ranges
or nondirectional radio homing beacons. Aircraft using airways are protected by internationally
agreed-upon rules of separation.


Altimeter: A highly sensitive barometer that shows an aircraft’s altitude above mean sea level
by measuring atmospheric pressure.


Altimeter Setting: A value related to local barometric pressure, usually provided to pilots by
air traffic control. Used as a reference setting so that the aircraft altimeter indicates an accurate
altitude. Above 18,000 feet, all pilots use a standard setting of 29.92 inches of mercury.


Approach (Departure) Control: Radar-based air traffic control that provides traffic separation
services outside the local immediate airport area to a distance of about 40 miles.


Apron/Ramp: A defined area on an airport or heliport intended to accommodate aircraft for
purposes of loading passengers or cargo, refueling, parking, or maintenance.


Automated Flight Service Station (AFSS): A non-ATC FAA facility providing pilots with
weather briefing and flight-plan filing by radio and telephone and in person. Monitors flight
plans for overdue aircraft and initiates search and rescue services. “Automated” refers to telephone
call–handling equipment and computer information systems aiding pilot briefers.


ATA: (Obsolete—See Class D Airspace)


Automated Surface Observation System (ASOS): The primary surface weather observation
system in the United States, supporting aviation operations and weather forecasting. Automated
sensors record wind direction and speed, visibility, cloud ceiling, precipitation, etc. Data are sent
automatically to the National Weather Service. At many locations, a computer-generated voice
broadcasts minute-by-minute weather reports to pilots on a discrete radio frequency.


Automated Terminal Information System (ATIS): A continuous broadcast on a separate air
traffic control frequency of an airport’s current weather (updated at least hourly). Eliminates
controller requirement to read local weather data to each landing or departing aircraft.
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Automated Weather Observation System (AWOS): A system that provides automated air-
port weather observations to pilots on a discrete radio frequency via a computer-generated
voice. Less sophisticated than automated surface observation system, usually installed using
state funds.


Automatic Direction Finding (ADF): A basic guidance mode providing aircraft with lateral
guidance to an aviation radio station. ADF equipment provides the pilot with a directional bear-
ing to an aviation radio station that is relative to the user’s current location.


Auxiliary Flight Service Station (XFSS): A local-service flight service station facility retained
where special operational or weather conditions mandated an exception from consolidation.
Provides only airport advisories and weather observations. Twenty of the 46 XFSSs are in Alaska.


AVGAS: Aviation gasoline used by piston-powered aircraft.


Avigation Easement: A type of acquisition of an interest in land or property that involves less-
than-fee purchase. One form of avigation easement grants an airport the right to perform air-
craft operations over the designated property, including operations that might cause noise,
vibration, and other effects. A stronger form of easement is a deed restriction that may include
(1) the right to perform aircraft operations on the property and (2) public acquisition of a
landowner’s rights restricting future development of the property for any use more intensive
than that existing at the time of the transaction. This easement may also include specific prohi-
bitions on the uses for which the property may be developed. Maximum heights of structures
and other objects may also be specified.


B


Base: The leg perpendicular to the final leg of the traffic pattern to the landing runway.


Base Leg: (See Base)


Based Aircraft: Aircraft stationed at an airport on a long-term or permanent basis, usually by
some form of agreement between the aircraft owner and airport management.


Biometric Identification/Security: A mechanism utilized to identify and verify persons for
security purposes. The most common type of biometrics are fingerprint scanners.


Blast Fence: A barrier used to divert or dissipate jet or propeller blast.


Building Restriction Line (BRL): A line established with respect to the runway centerline to
assure that structures will not project above the imaginary surfaces required by Federal Aviation
Regulations, Part 77, Obstruction Clearance Criteria.


Business Aviation: The sector of general aviation (as defined by the International Civil Aviation
Organization) that concerns the operation of aircraft by companies for carrying passengers or
goods as an aid to conducting their business, flown for purposes generally considered not for
public hire, and piloted by individuals having at the minimum a valid commercial pilot license
with an instrument rating.


C


Center: One of 24 FAA air route traffic control centers providing radar surveillance and traf-
fic separation to participating en route traffic above and outside airspace handled by approach
and departure control.
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Certificated Flight Instructor (CFI): A pilot holding a commercial pilot certificate who, after
passing two written tests and a practical flight exam, is FAA rated to give flight instruction. The
flight instructor rating is specific as to type of instruction authorized, e.g., single-engine airplane,
multiengine airplane, instrument flying (CFII), or helicopter.


Class A Airspace: Airspace between 18,000 and 60,000 feet mean sea level over the contermi-
nous United States. Instrument flight rule clearances are required for all aircraft operating in
Class A airspace. Formerly called the positive control area.


Class B Airspace: Airspace area around the busiest U.S. hub airports, typically to a radius of
20 nautical miles and up to 10,000 feet above ground level. Operations within Class B airspace
require an air traffic control clearance and at least a private pilot certificate (local waivers avail-
able), radio communication, and an altitude-reporting (Mode C) transponder. Formerly called
terminal control area.


Class C Airspace: Airspace area around busy U.S. airports (other than Class B). Radio con-
tact with approach control is mandatory for all traffic. This includes an area from the surface to
1,200 feet above ground level out to five miles, and from 1,200 to 4,000 feet AGL to 10 miles from
the airport. Formerly called airport radar service area.


Class D Airspace: Airspace around an airport with an operating control tower, typically to a
radius of five miles from the surface to 2,500 feet above ground level. Radio contact with the
control tower required prior to entry. Formerly called airport traffic area.


Class E Airspace: General controlled airspace comprising control areas, transition areas,
Victor airways, the Continental Control Area, etc.


Class F Airspace: International airspace designation not used in the United States.


Class G Airspace: Uncontrolled airspace, generally the airspace from the surface up to 700 or
1,200 feet above ground level in most of the United States, but up to as high as 14,500 feet in
some remote western and sparsely populated areas.


Clearance: Formal instructions from air traffic control authorizing a specific route or action
(e.g., climb or descend, or enter controlled airspace). Pilots may deviate from an ATC clearance
in an emergency or when compliance would threaten the safety of a flight.


Commercial Pilot: Holder of an FAA commercial pilot certificate, requiring a minimum of
250 flight hours (and other sub-requirements), a commercial written test, and a commercial
flight test. The pilot certificate to fly for compensation or hire, often in a wide variety of com-
mercial general aviation operations including sight-seeing, aerial application, glider towing,
and flight instruction. It does not necessarily imply flying for a scheduled airline. (See Airline
Transport Pilot. Note: More than 40% of general aviation pilots are licensed as commercial or
airline transport pilots, whether they fly for a living or not.)


Common Traffic Advisory Frequency (CTAF): The radio frequency, sometimes called the
UNICOM frequency, used by all traffic at an airport without an operating control tower to coordi-
nate approaches, landings, takeoffs, and departures. Pilots announce their positions, intentions,
and actions in the traffic pattern for the benefit of other traffic.


Controlled Airspace: A generic term including all airspace classes in which air traffic control
services are available. Does not imply that all flight is under air traffic control. Visual flight rule
aircraft may operate without air traffic control contact in most controlled airspace as long as
weather conditions will permit them to see and avoid other aircraft.
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D


Day-Night Equivalent Sound Level (DNL): An environmental noise indicator for annoyance.
It is derived from the average sound energy level over the day, evening, and night periods for one
year based on energy equivalent noise level (Leq) with a penalty of 10 decibels (dBA) for night-
time noise and an additional penalty of 5 dBA for evening noise.


Deicing: Removing ice and snow from an aircraft. The use of liquids, chemicals, and heating
equipment are used in cooler climates to reduce the effects of snow and ice.


Deplanements: Passengers leaving an aircraft (see Enplanements).


Deregulation Act: Airline regulatory reform act of 1978. Designed, among other things, to
encourage competition among domestic air carriers, the act allows an air carrier greater freedom
to enter and leave any given market.


Displaced Threshold: A runway landing threshold located at a point other than the desig-
nated beginning of the runway (where departures would begin).


Distance Measuring Equipment (DME): Aircraft equipment that provides pilots with a
readout of the distance between the DME facility (airport) and the aircraft.


Direct User Access System (DUATS): A system that permits pilots with a personal computer
to obtain preflight weather data and flight plans. Toll-free service available to all pilots with a
current medical certificate.


Disadvantaged Business Enterprise (DBE) Program: A federal program developed to ensure
firms owned and controlled by minorities may take part in contracts supported with federal funds.


Downwind Leg: A flight path parallel to the landing runway in the direction opposite the
landing direction.


E


Emergency Locator Transmitter (ELT): A radio transmitter activated automatically by the
impact of an accident. Emits a warbling tone on the international emergency frequencies of
121.5 MHz, 243 MHz, and (for newer models) 406 MHz. ELT signals can be received by nearby
FAA facilities, aircraft overhead, and search and rescue (SARSAT) satellites.


En Route Flight Advisory Service (EFAS): A flight service station priority handling of real-time
weather information to airborne flights (rather than for preflight planning) on a single national
radio frequency of 122.0 MHz (low altitude).


Engine Run-Up Area: An area on an airport where aircraft engines are serviced or tested. The
noise from such servicing or testing can affect neighborhoods adjacent to the airport.


Enplaned/Deplaned Passengers: The volume of passengers outbound from an airport
(enplaned) or inbound to an airport (deplaned). The annual passenger volume of an airport is
the total enplaned and deplaned passengers.


Enplanements: Passengers boarding an aircraft (see Deplanements).


Environmental Assessment (EA): An assessment of the environmental effects of a proposed
action for which federal financial assistance is being requested or for which federal authorization
is required. The EA serves as the basis for the FAA’s environmental impact statement or finding
of no significant impact, as specified in FAA Orders 1050.1D and 5050.4.
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Environmental Impact Statement (EIS): A document prepared under the requirements of
the National Environmental Policy Act of 1969, Section 102(2)(c). The EIS represents a federal
agency’s evaluation of the effect of a proposed action on the environment. New regulations
relating to the preparation of an EIS are published in FAA Orders 1050.1D and 5050.4.


Essential Air Service (EAS): A federal program developed under the 1958 Federal Aviation
Act to ensure air service to small communities throughout the United States.


F


FAA Order: An internal FAA directive that sets standards, procedures, and guidelines for the
FAA to execute its various regulatory and grant administration mandates.


FAR Part 36: Federal Aviation Regulations Part 36, which establishes noise standards for the
civil aviation fleet. Some extensions for compliance are included in the Aviation Safety and Noise
Abatement Act of 1979.


FAR Part 77: Federal Aviation Regulations Part 77, which establishes standards for identifying
obstructions to aircraft in navigable airspace.


FAR Part 77 Surfaces: Imaginary surfaces established with relation to each runway of an air-
port. There are five types of surfaces: (1) primary, (2) approach, (3) transitional, (4) horizontal,
and (5) conical.


FAR Part 91: Federal Aviation Regulations Part 91, which establishes criteria for general oper-
ating and flight rules.


FAR Parts 121 and 135: The parts of Federal Aviation Regulations that specify certification and
operational requirements for commercial operators of large aircraft and air taxis, respectively.


FAR Part 139: Federal Aviation Regulations Part 139, which specifies certification and oper-
ational requirements for airports serving air carrier aircraft.


FAR Part 150: Effective February 28, 1982, Federal Aviation Regulations Part 150 implements
the noise compatibility standards and provisions contained in the Aviation Safety and Noise
Abatement Act of 1979. FAR Part 150 prescribes procedures for airport sponsors who wish to
develop noise exposure maps and airport noise compatibility plans to identify and mitigate
airport–land use compatibility problems. FAR Part 150 was published in the Federal Register in
amended form September 14, 1993.


Federal Aviation Administration (FAA): The United States Department of Transportation’s
agency for aviation. In addition to regulating airports, aircraft manufacturing and parts certifica-
tion, aircraft operation, and pilot certification (“licensing”), the FAA operates air traffic control,
purchases and maintains navigation equipment, certifies airports, and aids airport development,
among other activities.


Federal Aviation Regulations (FAR): Regulations established by the FAA. These regulations
are the rules that govern the operation of aircraft, airways, and airmen.


Final: The last leg of the traffic pattern when the aircraft is aligned to fly straight in to the land-
ing runway.


Finding of No Significant Impact (FONSI): An administrative determination by the FAA that
a proposed action by the airport sponsor will have no significant impact (on the environment).
Specific guidelines for the preparation of a FONSI report (see Environmental Assessment) are
included in FAA Orders 1050.1D and 5050.4A.
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Fixed-Base Operator (FBO): (1) A business operating at an airport that provides aircraft
services to the general pubic, including but not limited to sale of fuel and oil; aircraft sales, rental,
maintenance, and repair; parking and tie-down or storage of aircraft; flight instruction; air
taxi/charter operations; and specialty services, such as instrument and avionics maintenance,
painting, overhaul, aerial application, aerial photography, aerial hoists, or pipeline patrol. (2) The
owner of such an operation.


Flight Information Display System (FIDS): A display of real-time updates of flight informa-
tion for all passengers through technology such as plasma television screens and liquid crystal
displays (LCDs).


Flight Plan: Filed by radio, telephone, computer, or in person with flight service stations, a
record of aircraft number, type, and equipment; estimated time of departure and time en route;
route and altitude to be flown; amount of fuel and number of persons aboard; home base and
contact phone number; and other information.


• Visual Flight Rules Flight Plan—Voluntary filing for cross-country flights under visual flight
rules. For search and rescue use only, with no role for air traffic control.


• Instrument Flight Rules Flight Plan—Mandatory filing (at least one-half hour) before a flight
under instrument flight rules. Based on flight plan information, air traffic control can issue
(immediately before departure) an instrument flight rules clearance to enter clouds or low-
visibility conditions for instrument rather than visual flight.


Flight Service Station (FSS): FAA facilities that provide pilot briefings on weather, airports, alti-
tudes, routes, and other flight planning information. More specifically, FSS facilities also provide
en route communications and visual flight rules search and rescue services, assist lost aircraft and
aircraft in emergency situations, relay air traffic control clearances, originate Notices to Airmen,
broadcast aviation weather and national airspace system information, receive and process instru-
ment flight rules flight plans, and monitor navigational aids. In addition, at selected locations, FSSs
provide en route flight advisory service (Flight Watch), take weather observations, issue airport
advisories, and advise customs and immigration of transborder flights.


Flight Standards District Office (FSDO): An FAA field office serving an assigned geographic
area and staffed with flight standards personnel who serve the aviation industry and the general
public on matters relating to the certification and operation of air carrier and general aviation
aircraft. Activities include general surveillance of operational safety, certification of airmen and
aircraft, accident prevention, investigation, and enforcement.


Flight Watch: (See En Route Flight Advisory Service)


Foreign Object Damage/Debris (FOD): Surface contaminants such as sand, rocks, and litter
that contribute to hazards if ingested into engines or projected by engine blast.


G


General Aviation (GA): All civil aviation (excluding military) except that classified as air car-
rier or air taxi. The types of aircraft typically used in general aviation activities vary from multi-
engine jet aircraft to single-engine piston aircraft.


General Aviation Operations: Operations performed by all civil aircraft not classified as air
carrier, military, or air taxi aircraft.


Glideslope: An angle approach to a runway utilizing the glideslope antenna of an instrument
landing system.
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Global Positioning System (GPS): Satellite-based navigation system operated by the
Department of Defense, providing extremely accurate position, time, and speed information to
civilian and military users. Based on a “constellation” of 24 satellites, GPS will replace ground-
based navigation systems (e.g., VHF omnidirectional range, instrument landing system) as the
primary worldwide air navigation system in the 21st century.


Ground Power Unit (GPU): A ground equipment support device that provides electrical
aircraft power.


H


Hangar: A large building at an airport where planes can be stored and maintained.


I


Incompatible Land Use: Residential, public, recreational, and certain other noise-sensitive
land uses that are designated as unacceptable within specific ranges of cumulative (Ldn) noise
exposure as set forth in Table 2 of Appendix A of FAR Part 150.


Inner Marker: Innermost marker beacon on an instrument landing system (ILS).


Instrument Flight Rules (IFR): A set of regulations and procedures permitting qualified and
current IFR pilots to penetrate clouds and low-visibility conditions. Aircraft must be equipped with
radio and navigation instruments operating under air traffic control flight plans and clearances.
Flights are monitored and traffic separated by ATC, usually by radar. (See Visual Flight Rules).


Instrument Landing System (ILS): A precision instrument approach system utilizing radio
transmitters at the runway ends that provide precise descent and course guidance to the runway,
permitting aircraft to land during periods of low ceilings or poor visibility.


Itinerant Operation: An arrival or departure performed by an aircraft from or to a point beyond
the local airport area. Also defined as all aircraft arrivals and departures other than local operations.


K


Knot (nautical mile per hour): Most common measure of aircraft speed. 100 knots equals
115 statute miles per hour. (For mph, multiply knots by 1.15.)


L


Land Use Compatibility: The compatibility of land uses surrounding an airport with airport
activities, particularly with the noise from aircraft operations.


Local Area Augmentation System (LAAS): An enhancement of the Global Positioning System
providing greater navigation accuracy and system integrity.


Local Operation: An aircraft operation that remains no more than 25 nautical miles from the
departure point, or that terminates at the point of departure, or that does not include a stop of
a duration greater than 15 minutes. Touch-and-go operations are local operations.


Local Traffic: Aircraft operating in the traffic pattern or within sight of the tower, aircraft
known to be departing or arriving from flight in local practice areas, or aircraft executing prac-
tice instrument approaches at the airport.
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Localizer (LOC): Part of an instrument landing system that provides lateral deviations from
a preset course.


Low Approach: An approach over an airport or runway following an instrument approach,
or a visual flight rules approach including the go-around maneuver in which a pilot intention-
ally does not make contact with the runway.


M


Magnetic Heading: Heading of the aircraft relative to magnetic north; a magnetic heading
sensor provides this heading data.


Magnetic Variation (MVAR, MAGVAR): Difference between true north and magnetic north,
varying with position. Magnetic variation drifts with time.


Mean Sea Level (MSL): Altitude expressed as feet above sea level, rather than above local
terrain (i.e., AGL). To ignore varying terrain elevations, all navigational altitudes and baro-
metric altimeters are based on height above MSL. Only radar altimeters, which measure the
distance between the aircraft and the ground at low altitudes, indicate actual height above the
ground.


Microwave Landing System (MLS): An advanced electronic system of ground-based devices
and aircraft avionics that provides the aircraft with lateral, longitudinal, and vertical guidance
necessary for an instrument landing. In the United States, MLS technology has been supplanted
by GPS.


Middle Marker: Marker beacon located where the center of the glideslope is 200 feet above
the runway utilized in some instrument landing systems.


Military Operation: Operations performed by military groups such as the Air National
Guard, U.S. Air Force, U.S. Army, U.S. Marine Corps, or U.S. Navy.


Military Operations Area (MOA): An airspace established outside of Class A airspace to sep-
arate or segregate certain nonhazardous military activities from instrument flight rules traffic
and to identify for visual flight rules traffic where these activities are conducted.


Minimums: Weather condition requirements established for a particular operation or type of
operation—e.g., instrument flight rules takeoff or landing, alternate airport for instrument flight
rules flight plans, etc.


Missed Approach: A maneuver conducted by a pilot when an instrument approach cannot
be completed for a landing. The route of flight and altitude are shown on instrument approach
procedure charts. A pilot executing a missed approach prior to the missed approach point (MAP)
must continue along the final approach to the MAP. The pilot may climb immediately to the
altitude specified in the missed approach procedure.


Missed Approach Point (MAP): A point prescribed in each instrument approach procedure
at which a missed approach procedure will be executed if the required visual reference does
not exist.


Mitigation Measure: An action that can be planned or taken to alleviate (mitigate) an adverse
environmental impact.


Major Airport Development: Airport development on such a scale as to require shifts in pat-
terns of population movement and growth, public service demands, and changes in business and
economic activity.
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Mode A: The operating mode of onboard radar transponders that transmits a return radio sig-
nal to enhance an aircraft’s radar return and identify it with one of 4,096 controller-assigned
numerical codes.


Mode C: The transponder operating mode that also reports aircraft altitude by transmitting
data from an encoding altimeter


Mode S: Type of secondary surveillance radar (SSR) equipment that provides Mode A and
Mode C interrogations, discrete address (Mode S) interrogations from the ground or air, and a
data link capability


N


N-Numbers: Federal government aircraft registration numbers. U.S.–registered aircraft num-
bers begin with “N,” Canadian numbers with “C” or “CF,” German numbers with “D,” United
Kingdom numbers with “G,” French numbers with “F,” Japanese numbers with “JA,” etc.


National Plan of Integrated Airport Systems (NPIAS): Public-use airports considered neces-
sary to provide a safe, efficient, and integrated system of airports to meet the needs of civil aviation,
national defense, and the U.S. Postal Service. (Previously called the National Airport System Plan.)


National Transportation Safety Board (NTSB): The independent federal agency charged
with investigating and finding “probable cause” of transportation accidents.


Nautical Mile: Most common distance measurement in aviation, equivalent to 1.15 statute
(standard U.S.) miles.


Navigation Aid (NAVAID): A device or process to help with navigation, such as a VHF omni-
directional range station or a position update.


Noise Contours: Lines drawn on a map that connect points of equal noise exposure values. They
are usually drawn in 5 dB intervals, such as DNL 75 dB values, DNL 70 dB values, DNL 65 dB val-
ues, and so forth.


Noise Control Plans: Documentation by the airport sponsor of actions to be taken by the
sponsor to reduce the effect of aviation noise. These actions are to be taken by the sponsor either
alone or in cooperation with the FAA, airport users, and affected units of local government, with
appropriate comments from affected citizens. Alternative actions should be considered, partic-
ularly where proprietary use restrictions on aircraft operations are involved.


Nondirectional Beacon (NDB): An older radio navigation system in which an automatic
direction finder points to the beacon, thus providing a relative bearing.


Nonprecision Approach Procedure: A standard instrument approach procedure in which no
electronic glideslope is provided, such as with a VHF omnidirectional range, Global Positioning
System, or localizer.


Nonprecision Instrument Runway: A runway with an instrument approach procedure uti-
lizing air navigation facilities, with only horizontal guidance, or area-type navigation equipment,
for which a straight-in nonprecision instrument approach procedure has been approved or
planned, and no precision approach facility or procedure is planned.


Nontowered Airport: An airport without a control tower. The majority of America’s 13,000 air-
ports are nontowered (only 680 airports have control towers). Nontowered airports are far from
being “uncontrolled.” Pilots follow traffic pattern procedures and self-announce positions and
intentions using the common traffic advisory frequency, usually called the UNICOM frequency.
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Notice to Airmen (NOTAM): A notice containing information (not known sufficiently in
advance to publicize by other means) concerning the establishment of, condition of, or change
in any component (facility, service, or procedure) of, or hazard in, the national airspace system,
the timely knowledge of which is essential to personnel concerned with flight operations.


O


Obstacle: An existing object, object of natural growth, or terrain, at a fixed geographical loca-
tion, or which may be expected at a fixed location within a prescribed area, with reference to
which vertical clearance is or must be provided during flight operation.


Obstacle Free Zone (OFZ): A volume of space above and adjacent to a runway and its
approach lighting system, if one exists, free of all fixed objects except FAA-approved frangible
aeronautical equipment and clear of vehicles and aircraft in the proximity of an airplane con-
ducting an approach, missed approach, landing, takeoff, or departure.


Obstruction: An object that exceeds a limiting height or penetrates an imaginary surface
described by current Federal Aviation Regulations (Part 77).


Operation: A takeoff or a landing.


Outer Marker: Marker beacon located 5 to 7 miles from the end of the runway, and a com-
ponent of incompatible land use.


P


Pilot Controlled Lighting (PCL): A remote system controlled by a pilot to initiate and oper-
ate the runway lights. It is typically located at a nontowered airport.


Pilot Weather Report (PIREP): Voluntary pilot observation of in-flight weather conditions
radioed to air traffic control or a flight service station. Information is used by other pilots to avoid
adverse weather and by the National Weather Service to amend or update forecasts.


Positive Control Area: (See Class A Airspace)


Precision Approach Path Indicator (PAPI): A lighting system that provides the pilot with a
safe and accurate glide slope on final approach to the runway.


Precision Approach Procedure: A standard instrument approach procedure in which an elec-
tronic glideslope/glidepath is provided—e.g., instrument landing system, microwave landing
system, and precision approach radar.


Precision Instrument Procedure: A standard instrument procedure for an aircraft to approach
an airport in which an electronic glideslope is provided—e.g., an instrument landing system or
military precision approach radar.


Precision Instrument Runway: A runway with an instrument approach procedure utilizing
an instrument landing system, microwave landing system, precision approach radar, or Global
Positioning System.


Preferential Runway Use (Program): A noise abatement action whereby the FAA Air Traffic
Division, in conjunction with the FAA Airports Division, assists the airport sponsor in develop-
ing a program that gives preference to the use of a specific runway(s) to reduce overflight of
noise-sensitive areas.
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Private Pilot: A certificate that allows a pilot to fly passengers for personal transportation and
business. It requires the pilot to be at least 17 years old, have a minimum of 40 hours of flight
experience and training (35 hours under Part 141), and pass at least a third-class medical exam,
a written exam, and flight test. A private pilot may not “fly for hire or compensation” but may
share expenses equally with passengers.


Prohibited Area: An airspace area for which flight is prohibited except by prior arrangement
with the controlling agency. An example is the P-56 area over downtown Washington, D.C.,
which prohibits flight over the White House.


R


Recreational Pilot: A pilot certificate requiring less training than a private certificate. Privileges
are limited according to flight within 50 nautical miles of base, carrying no more than one pas-
senger; using nontowered airports; and flying during daylight hours only unless restrictions are
removed through further training. A recreational pilot may not share expenses. Few new pilots
currently choose the recreational certificate.


Reliever Airport: An airport serving general aviation aircraft that might otherwise use a
congested air carrier airport.


Restricted Area: Airspace that (when “active” or “hot”) usually excludes civilian aircraft.
Examples include airspace for rocket flights, air-to-air combat practice, or ground-based artillery
practice. Temporary restricted areas are established for events such as forest fires, natural disas-
ters, or major news stories. Flight through a restricted area may be authorized by the “control-
ling agency” or by the FAA.


Rotating Beacon: A rotating light providing visual guidance for the airport between sunset
and sunrise and during times when the reported ceiling or visibility is below basic visual flight
rules minimums.


Runway (RWY): A defined rectangular area on a land airport prepared for the landing and
takeoff run of aircraft along its length. Runways are normally numbered in relation to their mag-
netic direction, rounded off to the nearest 10 degrees, e.g., Runway 01, Runway 25.


Runway Edge Lights: Lights used to define the lateral limits of a runway.


Runway End Identifier Lights (REILs): Two synchronized flashing lights, one on each side of
the runway threshold, that provide a pilot with a rapid and positive visual identification of the
approach end of a particular runway.


Runway Heading: The magnetic direction indicated by the runway number. When cleared to
“fly/maintain runway heading,” pilots are expected to comply with the air traffic control clearance
by flying the heading indicated by the runway number without applying any drift correction—
e.g., Runway 4, 040O magnetic heading; Runway 20, 200O magnetic heading.


Runway Protection Zone (RPZ): A trapezoidal area at ground level for which the perimeter
conforms to the projection on the ground of the innermost portion of the approach surface as
defined in Federal Aviation Regulations Part 77. The RPZ is centered on the extended runway
centerline and begins at the end of the FAR Part 77 primary surface, terminating below the line
where the approach surface reaches a height of 50 feet above the elevation of the runway end.
FAA regulations require that RPZs be kept free of obstructions and any uses that might cause an
assemblage of persons.


Runway Safety Area (RSA): A cleared, drained, graded, and preferably turfed area symmetri-
cally located about the runway which, under normal conditions, is capable of supporting snow
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removal, firefighting, and rescue equipment and of accommodating the occasional passage of
aircraft without causing major damage to the aircraft.


Runway Threshold: The beginning of that portion of a runway usable for landing or takeoff.


Runway Visual Range (RVR): Visibility along a runway. At major airports it is measured auto-
matically by transmissometer.


S


Special-Use Airspace (SUA): All airspace for which restrictions or prohibitions to flight
are imposed for military or government needs (See Military Operations Area, Restricted Area,
Prohibited Area).


Specialized Aviation Service Operation (SASO): Similar to a fixed-base operator but gener-
ally providing a single-service or specialized aeronautical service as opposed to full service or
multi-aeronautical service.


Standard Instrument Departure (SID): A planned instrument flight rules air traffic control
departure procedure printed for pilot use in graphic and/or textual form. SIDs provide transi-
tion from the terminal to the appropriate en route structure.


Standard Terminal Arrival Route (STAR): A planned instrument flight rules air traffic con-
trol arrival route published for pilot use in graphic and/or textual form. STARs provide transi-
tion from the en route structure to an outer fix or an instrument approach fix/arrival waypoint
in the terminal area.


Stopway: An area beyond the takeoff runway, no less wide than the runway and centered upon
the extended centerline of the runway, able to support the aircraft during an aborted takeoff
without causing structural damage to the aircraft, and designated by the airport authorities for
use in decelerating the aircraft during an aborted takeoff.


Stormwater Pollution Prevention Plan (SWPPP): A stormwater management plan address-
ing stormwater discharge from the airport that incorporates best management practices.


Straight-In Instrument Approach: An instrument approach wherein final approach is begun
without first having executed a procedure turn, and not necessarily completed with a straight-in
landing or made to straight-in landing weather minimum.


Student Pilot: A pilot training for a private pilot certificate, either before or after the first
solo. A student must obtain a third-class medical certificate through an examination by an FAA-
designated aviation medical examiner before being allowed to fly solo in a powered aircraft. The
medical certificate for a student pilot has a student “license” printed on the back.


Surface Movement Guidance and Control (SMGC): A combination of signage, lighting, and
markings that allow safer airport operations in low-visibility and normal weather conditions.


T


Taxi: The movement of an airplane under its own power on the surface of an airport; also, the
surface movement of helicopters equipped with wheels.


Taxilane: The portion of the aircraft parking area used for access between taxiways, aircraft
parking positions, hangars, storage facilities, etc.


Taxiway (TWY): A defined path, from one part of an airport to another, selected or prepared
for the taxiing of aircraft.
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Terminal Area: A general term used to describe the space of the building used to provide pas-
senger service to the traveling public.


Terminal Control Area (TCA): (See Class B Airspace)


Terminal Instrument Procedures (TERPS): Procedures for instrument approach and
departure of aircraft to and from civil and military airports. There are four types of terminal
instrument procedures: (1) precision approach, (2) nonprecision approach, (3) circling, and
(4) departure.


Terminal Radar Service Area (TRSA): Radar service that assists with traffic sequencing in
some Class D airspace. Pilot participation is voluntary.


Threshold: The beginning of that portion of the runway usable for landing.


Touch-and-Go Operation: A practice maneuver consisting of a landing and a takeoff per-
formed in one continuous movement: the aircraft lands and begins takeoff roll without stop-
ping. A touch-and-go is considered two operations.


Traffic Pattern: A standard rectangular flight pattern around the landing runway at an airport.
It includes 45-degree or crosswind entry to the rectangle, with downwind, base, and final legs as
sides of the rectangle. Standard are 90-degree left turns around the rectangle (a nonstandard right-
hand traffic pattern is noted in airport facility directories) with downwind flown at a specified alti-
tude, usually 1,000 or 1,500 feet above the airport elevation. At airports with a control tower, the
pattern may be modified or short cut according to air traffic control instructions.


Transient Aircraft: Aircraft not based at the airport.


Transponder: A special onboard 1090 MHz radio transmitter to enhance and code an air-
craft’s radar return. When interrogated by ground radar, it transmits a return signal that con-
trollers can use to identify and tag the flight on their computerized video display radar screen.
Paired with an altitude encoder, Mode C transponders also transmit the aircraft’s altitude.
All aircraft flying in Class B airspace or higher than 10,000 feet are required to have Mode C
transponders.


Transport Airport: An airport designed, constructed, and maintained to serve airplanes hav-
ing approach speeds of 121 knots or higher.


True Heading: Heading of the aircraft relative to true north.


TSR Part 1452: Federal transportation security regulation for airports.


Turbojet Aircraft: An aircraft having a jet engine in which the energy of the jet operates a tur-
bine that in turn operates the air compressor.


Turboprop: An airplane using a turboprop engine, a jet rather than piston engine connected
to a propeller. Such aircraft can be single-engine or multiengine. Turboprop engines are increas-
ingly used when more horsepower is needed for speed or payload than the 300 to 400 horsepower
available from current light-aircraft piston engines.


Turboprop Aircraft: An aircraft having a jet engine in which the energy of the jet operates a
turbine that drives the propeller.


U


Ultralight Vehicle: An aeronautical vehicle operated for sport or recreational purposes that
does not require FAA registration, an airworthiness certificate, or pilot certification. An ultra-
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light vehicle is primarily a single-occupant vehicle, although some two-place vehicles are author-
ized for training purposes. Operation of an ultralight vehicle in certain airspace requires author-
ization from air traffic control.


Uncontrolled Airport: (see Nontowered Airport)


UNICOM: A common, multipurpose radio frequency used at most nontowered airports as
the common traffic advisory frequency. The Aircraft Owners and Pilots Association (AOPA)
coined the term (derived from the words “universal communications”) in the 1950s. UNICOM
is also used by a fixed-base operator for general administrative uses, including fuel orders, park-
ing instructions, etc. Originally 122.8 MHz universally, it now includes 122.7, 123.0, and other
frequencies.


Urban Growth Management (UGM): The identification and management of the demands on
municipal facilities, improvements, or services created by any proposed residential, commercial,
industrial, or other type of development. UGM is intended to (1) provide the means for satisfy-
ing such demands; (2) identify any harmful effects of development; and (3) protect the jurisdic-
tions and their residents against such harmful effects by minimizing the costs of municipal facil-
ities, improvements, and services. The intent of UGM is usually not to prevent development or
growth, but rather to avoid free or disorganized development or growth in the UGM area, which
is generally located in and around the fringe of an urban area. The UGM area is usually either
relatively undeveloped or predominantly agricultural and lacks most, if not all, municipal facil-
ities, improvements, or services.


Utility Airport: An airport designed, constructed, and maintained to serve airplanes having
approach speeds less that 121 knots.


V


VHF Omnidirectional Range (VOR): A type of radio beacon on which a tried and tested radio
navigation system is largely based. It broadcasts 360 radial signals like spokes in a wheel; equip-
ment on the aircraft determines which of these radials the aircraft is on to provide direction to
and from an airport or given location.


Victor Airway: A control area or portion thereof established in the form of a corridor, the cen-
terline of which is defined by VHF omnidirectional range.


Visibility: The ability, as determined by atmospheric conditions and expressed in units of dis-
tance, to see and identify prominent unlighted objects by day and prominent lighted objects by
night. Visibility is reported as statute miles, hundreds of feet, or meters.


• Flight Visibility—The average forward horizontal distance, from the cockpit of an aircraft in
flight, at which prominent unlighted objects may be seen and identified by day and promi-
nent lighted objects may be seen and identified by night.


• Ground Visibility—Prevailing horizontal visibility near the earth’s surface as reported by the
United States National Weather Service or an accredited observer.


Visual Approach: An approach to an airport wherein an aircraft on an instrument flight rules
flight plan, operating in visual flight rules conditions under the control of a radar facility and
having an air traffic control authorization, may deviate from the prescribed instrument approach
procedure and proceed to the airport of destination, served by an operational control tower, by
visual reference to the surface.


Visual Approach Slope Indicator (VASI): A system of lights arranged to provide visual descent
guidance information during the approach to a runway (see also Precision Approach Path
Indicator).
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Visual Flight Rules (VFR): A defined set of FAA regulations covering operation of aircraft pri-
marily by visual reference to the horizon (for aircraft control) and see-and-avoid procedures (for
traffic separation). VFR weather minimums for controlled airspace require at least a 1,000-foot
ceiling and three miles visibility except for “special VFR” clearances to operate “clear of clouds.”


• Marginal VFR—Weather of less than 3,000-foot ceiling and five miles visibility but above the
required “1,000 and three” (see Instrument Flight Rules).


Visual Runway: A runway intended solely for the operation of aircraft using visual approach
procedures, with no straight-in instrument approach procedure and no instrument designation
indicated on an FAA-approved airport layout plan.


VORTAC: Collocation of VHF omnidirectional range (VOR) and UHF tactical air navigation
aid (TACAN) providing distance and bearing to a station; a basic guidance mode, providing
lateral guidance to a set of a VOR station and a TACAN station that are collocated.


W


Wake Turbulence: Turbulent air condition caused by small, tornado-like horizontal whirl-
winds trailing an aircraft’s wingtips (wingtip vortices). Wake turbulence associated with larger
aircraft flying at slow speeds (as on takeoff or landing approach) is the most severe and can cause
loss of control for smaller aircraft following close behind. Controllers use defined separation
standards to avoid the problem for takeoff, landing, approach, and departure operations. The
term includes vortices, thrust stream turbulence, jet blast, jet wash, propeller wash, and rotor
wash, both on the ground and in the air.


Wide Area Augmentation System (WAAS): An enhancement to the Global Positioning
System providing greater navigation accuracy and system integrity and permitting GPS to be
used for precision instrument approaches to most airports.


Wind Shear: Large changes in either wind speed or direction at different altitudes that can
cause sudden gain or loss of airspeed. Wind shear is especially hazardous when aircraft airspeeds
are low on takeoff or landing.


Z


Zoning: (See Zoning Ordinances)


Zoning Ordinances: Ordinances that divide a community into zones or districts according to
the present and potential use of properties for the purpose of controlling and directing the use
and development of those properties. Zoning is concerned primarily with the use of land and
buildings, the height and bulk of buildings, the proportion of a lot that buildings may cover, and
the density of population of a given area. As an instrument of plan implementation, zoning deals
principally with the use and development of privately owned land and buildings. The objective
of zoning legislation is to establish regulations that provide locations for all essential uses of land
and buildings and to ensure that each use is located in the most appropriate place. In FAR Part
150 planning, zoning can be used to achieve two major aims: (1) to reinforce existing compati-
ble land uses and promote the location of future compatible uses in vacant or undeveloped land
and (2) to convert existing noncompatible uses to compatible uses over time.
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A/A Air/Air
A/C Aircraft
A/G Air to Ground
A/I Accident(s)/Incident(s)
AAAE American Association of Airport Executives
AAE Accredited Airport Executive
AALS Advanced Approach and Landing System
AASR Airways and Airport Surveillance Radar
ABT About
ABV Above
AC Advisory Circular
ACAD Auto Computer Aided Design (Operator-Input+Display System)
ACE Army Corps of Engineers
ACI Airports Council International
ACID Aircraft Identification (ICAO)
ACI-NA Airports Council International–North America
ACIP Airports Capital Improvement Plan
ACL Altimeter Check Location
ACM Airport Certification Manual
ACPT Accept or Accepted
ACR Air Carrier
AD Airworthiness Directive
ADF Automatic Direction Finding
ADM Administrative/Administration
ADO Airports District Office
ADPG ATM Data Processing Sub-Group
ADS-B Automatic Dependent Surveillance–Broadcast
ADZ Advise
ADZD Advised
ADZY Advisory
AEP Airport Emergency Plan
AFB Air Force Base
AFSS Automated Flight Service Station
AGL Above Ground Level
AIM Aeronautical Information Manual
AIP Airport Improvement Program
ALP Airport Layout Plan
ALPA Air Line Pilots Association
ALRT Alert
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ALS Approach Lighting System
ALT Alternate
ALT Altitude
AMGR Airport Manager
AOA Airport Operations Area
AOCI Airport Operators Council International
AOPA Aircraft Owners and Pilots Association
AOZO Airport Overlay Zoning Ordinance
AP Airport
APAPI Abbreviated Precision Approach Path Indicator
APCH Approach
APL Aircraft Parking Line Limit
APLGT Airport Lighting
APP Approach Center/Control (office/service)
APRT Airport
APT Airport(s)
APV Approach with Vertical Guidance (for GPS approaches)
ARP Airport Reference Point
ARFF Airport Rescue and Firefighting
ARINC Aeronautical Radio Incorporated (a nonprofit corporation owned by mem-


ber airlines to define form, fit, and functions of avionics equipment)
ARSA Airport Radar Service Area
ARTCC Air Route Traffic Control Center
ARTS Automated Radar Terminal System
ASMGCS Advanced Surface Movement Guidance and Control Systems
ASOS Automated Surface Observation System
ASPH Asphalt
ASR Airport Surveillance Radar
ATA Air Transport Association (of America)
ATA Actual Time of Arrival
ATC Air Traffic Control
ATCT Airport Traffic Control Tower
ATIS Automated Terminal Information System
ATP Airline Transport Pilot
AUTH Authority
AUTH Authorized or Authorization
AUTOCAD Automatic Computer-Aided Design
AVAIL Available
AVBL Available
AVG Average
AVGAS Aviation Gasoline
AWOS Automated Weather Observation System
BA Breaking Action
BA FAIR Braking Action Fair
BA NIL Braking Action Nil
BA POOR Braking Action Poor
BASE Cloud Base
BASH Bird Aircraft Strike Hazard
BC Patches (meteo)
BCFG Fog Patches
BCN Beacon
BECMG Becoming (meteo)
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BKN Broken (meteo)
BL Blowing (meteo)
BRL Building Restriction Line
BYD Beyond
CAP Civil Air Patrol
CAT Clear Air Turbulence
Cat Category
CAT I Facility providing operation down to 200 feet decision height and runway


visual range not less than 2,600 feet
CAT II Facility providing operation down to 100 feet decision height and runway


visual range not less than 1,200 feet
CAT II a Facility providing operation with no decision height limit to and along the


surface of the runway, with external visual reference during final phase of
landing, and with a runway visual range not less than 700 feet


CAT x Category x Precision Approach (I, II, or III)
CCTV Closed Circuit Television
CFI Certified Flight Instructor
CFR Code of Federal Regulations
CIG(s) Ceiling(s)
CIP Capital Improvement Program
CLD Cloud
CMSND Commissioned
COM Communications (ICAO)
CON Continuous
CONC Concrete
CONDAR Conflict Detection and Resolution
CONDOR Confidential Direct Occurrence Report
CONF Conflict
CONFACP Conflict Accept
CONOPS Concept of Operations of Mode S in Europe
CONP Connection Oriented Network Protocol
CONS Continuous
CONST Construction or Constructed
CTAF Common Traffic Advisory Frequency
dB Decibel
DBE Disadvantaged Business Enterprise
DEL Delete
DEP Depart, Departure
DIS Distance
DME Distance Measuring Equipment
DNL Day-Night Equivalent Sound Level
DOT Department of Transportation
DR Low drifting (followed by DU SA or SN)
DS Dust Storm (meteo)
DSPLCD Displaced
DTG Distance-to-go
DU Dust (meteo)
DUATS Direct User Access System
DW Dual Wheels
DZ Drizzle
EA Environmental Assessment
EAA Experimental Aircraft Association







EAS Essential Air Service
EFAS En Route Flight Advisory Service
EIS Environmental Impact Statement
ELT Emergency Locator Transmitter
END Stop-end (related to RVR)
EPA Environmental Protection Agency
EST Estimated
ETA Estimated Time of Arrival/Estimating Arrival
ETD Estimated Time of Departure
ETE Estimated Time of Entry
FAA Federal Aviation Administration
FAR Federal Aviation Regulations
FBO Fixed-Base Operator
FCC Federal Communications Commission
FEMA Federal Emergency Management Agency
FG Fog (meteo)
FIDS Flight Information Display System
FLD Field
FLT Flight
FLT/PLN Flight Plan
FOD Foreign Object Damage (Debris)
FONSI Finding of No Significant Impact
FRONT Front (relating to weather)
FRQ Frequent
FRZN Frozen (meteo)
FSDO Flight Standards District Office
FSL Full Stop Landing
FSS Flight Service Station
FU Smoke (meteo)
FZ Freezing (meteo)
FZDZ Freezing Drizzle
FZFG Freezing Fog
FZRA Freezing Rain
G Gusts (meteo)
G/G Ground / Ground
GA General Aviation
GAMA General Aviation Manufacturers Association
GMT Greenwich Mean Time
GND Ground Level
GOVT Government
GP Glide Path
GPS (Satellite Navigation and) Global Positioning System/Geographical Paging


System, a technique for deriving location from space-based assets
GPU Ground Power Unit
GR Hail > 5 mm (meteo)
GRASS Grass Landing Area
GRVL Gravel
GS Glide Slope Indicator
GS Small Hail or Snow Pellets (meteo)
GW Gross Weight
HDG Heading
HIRL High Intensity Runway Lights
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HURCN Hurricane
HVY Heavy
IAAE International Association of Airport Executives
IC Ice Crystals (meteo) (very small; also know as diamond dust)
ICAA International Civil Airport Association
ICAO International Civil Aviation Organization
ICE Icing
IFR Instrument Flight Rules
ILS Instrument Landing System
IM Inner Marker
INOP Inoperative
INSTR Instrument
INTST Intensity
IR Ice on Runway
LAA Local Airport Advisory
LAAS Local Area Augmentation System
LAHSO Land and Hold Short Operations
LCTD Located
LDA Landing Distance Available
LDI Landing Direction Indicator
LEED Leadership in Energy and Environmental Design
LF Low Frequency
LGT Light or Lighting
LGTD Lighted
LIH Light Intensity High
LIL Light Intensity Low
LIM Light Intensity Medium
LLWAS Low Level Windshear Alert System
LOA Letter of Agreement
LOC Localizer (part of an ILS system)
LNAV Lateral Navigation (for GPS approaches)
LPV Localizer Performance with Vertical Guidance (for GPS approaches)
LSA Light Sport Aircraft
LVL Level
LVP Low-Visibility Procedure
LYR Layer or Layered
MAG Magnetic
MAGVAR Magnetic Variation
MAINT Maintenance
MALS Medium Intensity Approach Light System
MALSF Medium Intensity Approach Light System with Sequenced Flashers
MALSR Medium Intensity Approach Light System with Runway Alignment Indicator


Lights
MAP Missed Approach Point/Military Airport Program
Mb Millibars
MDA Minimum Descent Altitude
MET Meteorological or request METAR
MET Meteorological (office)
METAR Meteorological Aviation Routine Weather Report/Actual Report
MHVDF Medium, high, and very high frequency direction-finding station (at the same


location)
MHz Megahertz
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MID Mid-point (related to RVR)
MIL Military
MIN Minimum
Min Minutes
MLS Microwave Landing System
MM Middle Marker
MN Magnetic North
MOA Military Operations Area
MOD Moderate (used to indicate the intensity of weather phenomena, interference,


or static reports, e.g., MOD RA = moderate rain)
MOGAS Motor Gasoline
MOS Minimum Operating Strip
MOU Memorandum of Understanding
MPH Statute Miles per Hour
MPO Metropolitan Planning Organization
MSL Mean Sea Level
MTOW Maximum Takeoff Weight
MUNI Municipal
MVAR Magnetic Variation
NAAQS National Ambient Air Quality Standards
NAS National Airspace System
NAS-Plan National Airspace Plan
NASA National Aeronautics and Space Administration (U.S.)
NASAO National Association of State Aviation Officials
NAV Navigation
NAVAID Navigation(al) Aid
NBAA National Business Aircraft Association
NDB Nondirectional Beacon
NEPA National Environmental Policy Act
NFPA National Fire Protection Association
NM Nautical Mile = 1.1508 statute miles
NOAA National Oceanic and Atmospheric Administration
NONSTD Nonstandard
NOSIG No Significant Change (Used in trend-type landing forecasts)
NOTAM Notice to Airmen
NOTAMC NOTAM Cancelling another NOTAM
NOTAMN New NOTAM
NOTAMR NOTAM Replacing another NOTAM
NPA Nonprecision Approach
NPDES National Pollution Discharge Elimination System
NPE Non-primary entitlement
NPIAS National Plan of Integrated Airport Systems
NPRM Notice of Proposed Rule Making (FAA)
NTAP Notice to Airmen Publication
NTSB National Transportation Safety Board (U.S.)
NWS National Weather Service
OBSC Obscured, Obscure, or Obscuring
OBST Obstacle, Obstruction
OBSTL Obstruction Lights
OE/AAA Obstruction Evaluation/Airport Airspace Analysis
OFA Object-Free Area
OFZ Obstacle Free Zone
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OJT On-the-Job Training
OPLAN Operational Plan
OPS Operations
OTS Out of Service
OVC Overcast (meteo)
OVR Over
PA Precision Approach
PAPI Precision Approach Path Indicator
PAT Pattern
PAX Passengers
PCL Pilot Controlled Lighting
PE Ice Pellets
PFC Passenger Facility Charges
PIREP Pilot Weather Report (ICAO)
PNR Prior Notice Required
PPR Prior Permission Required
PRKG Parking
PRL Pilot Request, Level (service)
PRM Precision Runway Monitor
PROP Propeller
R Right (runway identification)
RADAR Radio Detecting and Ranging
RAG Runway Arresting Gear
RAI Runway Alignment Indicator
RAIL Runway Alignment Indicator Lights
RAPCON Radar Approach Control Facility
RCL Runway Center Line
RCLL Runway Center Line Lights
RCR Runway Condition Reading
REDL Runway Edge Light(s)
REIL Runway End Identifier Lights
RENL Runway End Light(s)
RESA Runway End Safety Area (ICAO)
RF Radio Frequency
RFF Rescue and Firefighting
RFI Request For Information
RFQ Request for Qualifications
RL Runway Lights
RMK Remark(s)
RNAV Area Navigation (generic acronym for any device capable of aircraft guidance


between pilot-defined waypoints)
RPZ Runway Protection Zone
RQRD Required
RSA Runway Safety Area
RTE Route
RTHL Runway Threshold Light(s)
RTN Return or Returned or Returning
RTO Reduced Takeoff and Landing
RTS Return to Service
RVR Runway Visual Range
RVRM Runway Visual Range Midpoint
RVRR Runway Visual Range Rollout
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RVRT Runway Visual Range Touchdown
RW Runway
RWEWP Runway End Waypoint
RWIWP Runway Intercept Waypoint
RWY Runway
RWY WP Runway Waypoint
SA Sand (meteo)
SASO Specialized Aviation Service Operation
SG Snow Grains (meteo)
SID Standard Instrument Departure (Route)
SID/STAR Standard Instrument Departure/Standard Arrival Route
SIGMET Significant Meteorological Information (broadcast warnings of weather


hazards)
SIGWX Significant Weather
SIR Packed or Compacted Snow and Ice on Runway(s)
SMGC Surface Movement Guidance and Control
SMO FAA System Management Office
SN Snow (meteo)
SNOWTAM A special series NOTAM noting the presence or removal of hazardous con-


ditions due to snow, ice, slush, or standing water associated with snow, slush,
and ice on the movement area, by means of a specific pro forma.


SOP Standard Operating Procedures
SOQ Statements of Qualifications
SRE Snow Removal Equipment
SS Sand Storm (meteo)
STA Sequence/Scheduled Time of Arrival
STA Straight in Approach
STAR Standard Terminal Arrival Route
STD Scheduled Time of Departure
STD Standard (altimeter setting)
STN Station
STOL Short Takeoff and Landing
SUA Special Use Airspace
SVC Service (message)
SVCBL Serviceable
SVFR Special VFR
SWOT Strength, Weaknesses, Opportunities, and Threats
SWPPP Stormwater Pollution Prevention Plan
SWY Stopway (ICAO)
T Temperature
T/O Takeoff
TA Traffic Advisory (ACAS/TCAS)
TACAN UHF Tactical Air Navigation Aid (Azimuth and DME)
TAS Traffic Advisory System
TBA To Be Advised
TBD To Be Determined (Defined)
TCA Terminal Control Area
TCAS Traffic Alert and Collision-Avoidance System
TDZ Touchdown Zone
TDZ LGT Touchdown Zone Lights
TDZL Touchdown Zone Lights
TEMP Temperature
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TERPS Terminal Instrument Procedures
TFR Temporary Flight Restriction
TGL Touch and Go Landing
THDG True Heading
TLOF Touchdown and Lift-off Area
TN True North
TO Takeoff
TODA Takeoff Distance Available (ICAO)
TRSA Terminal Radar Service Area
TSA Transportation Security Administration
TSR Transportation Security Regulation
TWS Terminal Weather Service (ICAO)
TWY Taxiway
TWYL Taxiway Lights
UFN Until Further Notice
UFO Unidentified Flying Object
UGM Urban Growth Management
UHF Ultra-High Frequency
UNAVBL Unavailable
UNL Unlimited
UNLGT Unlighted
UNMKD Unmarked
UNMNT Unmonitored
USDA U.S. Department of Agriculture
USFWS U.S. Fish and Wildlife Services
UTC Universal Time Coordinates
VASI Visual Approach Slope Indicator
VDP Visual Descent Point
VFR Visual Flight Rules
VHF Very High Frequency
VIS Visibility
VLJ Very Light Jet
VNAV Vertical Navigation (for GPS approaches)
VOL Volume
VOR VHF Omnidirectional Range
VOR-DME VHF Omnidirectional Range/Distance Measurement Equipment
VORTAC Combined VOR and TACAN
VOR-TACAN See VORTAC
VOR/TAC See VORTAC
VSB Visibility
VTOL Vertical Takeoff and Landing
WAAS Wide-Area Augmentation System
WAC World Aeronautical Chart
WAFS World Area Forecast System
WILCO Will Comply
WINDMG Wind Magnitude
WINDR Wind Direction
WKN Weaken or Weakening
WND Wind
WPT Waypoint
WQC Water Quality Certificate
WRNG Warning
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WS Wind Shear
WSPD Wind Speed
WSR Wet Snow on Runway(s)
WT Weight
WTR Water on Runway(s)
WTWS Wind Shear and Turbulence Warning System
WWW World Wide Web (Internet)
WX Weather
X-BAND Frequency Range Between 8000 and 12500 MHz
X-Wind Crosswind
XFSS Auxiliary Flight Service Station
XMIT Transmit
XX Heavy (used to qualify weather such as rain; e.g., heavy rain = XXRA)
Z Zulu (Greenwich Mean Time)
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ACRP Publications


Ludwig, D.A., C.R. Andrews, N.R. Jester-Ten Veen, and C. Laqui. ACRP Report 1: Safety
Management Systems for Airports, Volume 1: Overview. Transportation Research Board of the
National Academies, Washington, D.C., 2007.


This report explains what a safety management system (SMS) is and how a systems
approach to safety management will benefit both the safety and business aspects of airports.
The implementation of SMS represents a change in the safety culture of an organization. In
this regard, airport directors and members of their governing boards will find this document
particularly useful, because the successful implementation of SMS is dependent on the com-
mitment of the highest levels of management.


Muia, M.J. ACRP Synthesis of Airport Practice 4: Counting Aircraft Operations at Non-Towered
Airports. Transportation Research Board of the National Academies, Washington, D.C., 2007.


This synthesis report identifies and evaluates the different methods used by states, airports, and
metropolitan planning organizations (MPOs) of counting and estimating aircraft operations at
nontowered airports with the goal of identifying best practices. Also identified are new technolo-
gies that can be used for these counts and estimates. Information used in this study was acquired
through a literature review; a survey distributed to all 50 state aviation agencies and selected air-
ports and MPOs; contacts with manufacturers of counting equipment and aviation trade organ-
izations; and follow-up telephone interviews and e-mail correspondence, where appropriate.


Nichol, C. ACRP Synthesis of Airport Practice 1: Innovative Finance and Alternative Sources of
Revenue for Airports. Transportation Research Board of the National Academies, Washington,
D.C., 2007.


This synthesis report is intended to inform airport operators, stakeholders, and policymakers
about alternative financing options and revenue sources currently available or that could be
available in the future in the United States. The report provides a brief overview of common cap-
ital funding sources used by airport operators, a review of capital financing mechanisms used by
airports, descriptions of various revenue sources developed by airport operators, and a review
of privatization options available to U.S. airport operators. Information used in this study was
acquired through a review of the literature and interviews with airport operators and industry
experts.


Spitz, W., and R. Golaszewski. ACRP Synthesis of Airport Practice 2: Airport Aviation Activity
Forecasting. Transportation Research Board of the National Academies, Washington, D.C.,
2007.


This synthesis report reviews current practices and methods in airport activity forecasting
in the United States. The study addresses how airport forecasts are used and identifies com-
mon aviation metrics, aviation data sources, issues in data collection and preparation, and spe-
cial data issues at nontowered airports.
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Williams, C. ACRP Synthesis of Airport Practice 3: General Aviation Safety and Security Practices.
Transportation Research Board of the National Academies, Washington, D.C., 2007.


This synthesis report identifies current practices in safety and security at general aviation
airports. It reviews resources used by the general aviation community in the development of
safety and security programs, funding sources, and issues that determine the amount of
money spent on such programs and describes current practices that general aviation airports
use to keep their facilities safe and secure.


Books


Albers, S. Strategic Management in the Aviation Industry. Ashgate Publishing, Ltd., Burlington,
Vt., 2004.


This book looks at the strategic challenges facing the aviation industry, in various sectors
of aviation management, including but not restricted to passenger planes. It combines views
from economic, business, and academic professionals to examine “conceptual predisposi-
tions with regard to the industry, the economic and institutional environment, as well as the
underlying strategy” of strategic issues relevant to aviation management.


de Neufville, R., and A. Odoni. Airport Systems: Planning, Design, and Management, 1st ed.
McGraw-Hill Professional, 2003.


This book reviews the operations of large- and medium-sized commercial airports. The
book is principally targeted toward urban and regional planners and concerns the develop-
ment impacts of airport expansion on environmental health and fiscal implications. The text
covers all aspects of airport planning, design, and management and is intended for planning
practitioners and academic use.


Eckrose, R. A., and W. H. Green. How to Assure the Future of Your Airport: Principles of Airport
Management and Administration, 3rd ed. Applied Research Associates, Inc., Madison, Wis.,
2002.


This book discusses 21 topics related to administering a local general aviation airport that
is neither large enough nor profitable enough to have a professional staff. The third edition
includes chapters on security and land use.


Gesell, L. E. The Administration of Public Airports, 4th ed. Coast Aire Publications, Chandler,
Ariz., 1999.


The “blue book” is intended to prepare students for careers in aviation management and
serve as a reference for professional airport managers. The fourth edition contains significant
revisions that reflect the changing nature of managing airports in the public sector over the
past 20 years.


Gesell, L. E. Aviation and the Law, 4th ed. Coast Aire Publications, Chandler, Ariz., 2005.
This book provides a basic understanding of law and legal systems and of how the princi-


ples of law may be applied to the many aspects of air commerce and air transportation. The
fourth edition includes updates on the federal aviation security provisions since September
2001, as well as important court cases decided since the previous edition.


Green, W. H. Beginner’s Guide to Airport Administration. Hilldale Press, Inc., Madison, Wis.,
2002.


Based on the book How to Assure the Future of Your Airport, this pocket-sized book pro-
vides individuals new to airport management a brief overview of 20 airport administration
topics.


Hoerter, S. The Airport Management Primer, 2nd ed. S. Hoerter, Mount Pleasant, S.C., 2001.
This book focuses on foundational information needed by decision makers and emphasizes


strategic concepts rather than day-to-day tactics.
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Horonjeff, R., and F. X. McKelvey. Planning and Design of Airports, 4th ed. McGraw-Hill
Professional, New York, 1994.


A guide to the planning, engineering, and design of airports. Includes geometric design infor-
mation for airfields as well as statistical and legislative data relating to the development of airports.


Rodwell, J. F. Essentials of Aviation Management: A Guide for Aviation Service Businesses.
Kendall/Hunt Publishing Company, Dubuque, Iowa, 2003.


This text introduces small business theory and practices for basic managerial training
and fixed-base operations for the U.S. aviation industry service centers. The book reviews
business planning, marketing, financial strategies, and human resources, among other top-
ics. The book also details flight lines, flight operations, and aviation maintenance activities
along with the regulatory reviews associated with the industry.


Shahin, M. Y. Pavement Management for Airports, Roads, and Parking Lots. Springer, New York,
2006.


This book reviews cost-effective methods for evaluating pavements in addition to describ-
ing repair and maintenance techniques. While the book examines the budgetary aspects and
practices of pavement management, the text also discusses measuring friction and physical
conditions of pavements under stress.


Sheehan, J. Business and Corporate Aviation Management: On Demand Air Travel. McGraw-Hill
Companies, New York, 2003.


This text reviews methods for establishing and operating an aviation operation, particularly
targeted toward business and corporate clienteles. The book reviews how companies use air-
craft for business, what types of aircraft are most appropriate for certain types of business
activities, regulations, scheduling, maintenance, and other necessary operations.


Singer, J. Small Airport Management Handbook. Carl Vinson Institute of Government, University
of Georgia, Athens, Ga., 1985.


This book provides an overview of small airport operations and services. The text examines
the issues confronted by small airports from an economic perspective.


Wells, A., and S. Young. Airport Planning and Management, 5th ed. McGraw-Hill Companies,
New York, 2004.


This book offers strategic guidance on airport design, access issues, financing, laws and reg-
ulations, technology, and other concerns essential to the development and management of
airports. The text reviews changes to the airline industry in the post–September 2001 era,
focusing on how airports have adapted to the new regulations imposed.


Wiley, J. R. Airport Administration and Management. Eno Foundation for Transportation, Inc.,
Westport, Conn., 1986.


This report provides real-world perspectives on airport operations, explores the expanded
role of today’s airport manager resulting from changing conditions and expectations, and
presents problem-solving skills to meet present and future service needs.


FAA Publications


Advisory Circulars


FAA advisory circulars can be found online at the FAA website (www.faa.gov/airports_airtraffic/
airports/resources/advisory_circulars).


Accounting Records Guide for Airport Aid Program Sponsors, AC 150/5100-10A. FAA, Washington,
D.C., April 13, 1976.


Sets forth recordkeeping requirements imposed on sponsors of Airport Development Aid
Program (ADAP) and Planning Grant Program (PGP) projects funded by the Airport and
Airway Development Act of 1970, as amended. In addition, federal regulations require a spon-
sor to establish and maintain a financial management system that meets the standards set forth
in Part 152, Appendix K. This circular provides detailed explanations of these requirements.
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Aircraft Fuel Storage, Handling, and Dispensing on Airports, AC 150/5230-4A. FAA, Washington,
D.C., June 18, 2004.


Identifies standards and procedures for storage, handling, and dispensing of aviation fuel
on airports.


Airport Design, AC 150/5300-13 (and Change 11). FAA, Washington, D.C., March 28, 2007.
Contains the FAA’s standards and recommendations for airport design.


Airport Emergency Plan, AC 150/5200-31A. FAA, Washington, D.C., September 30, 1999.
Provides guidance for the preparation and implementation of emergency plans at civil


airports.
Airport Master Plans, AC 150/5070-6B. FAA, Washington, D.C., July 29, 2005.


Provides guidance for the preparation of airport master plans that range in size and func-
tion from small general aviation to large commercial service facilities.


Airport Pavement Management Program, AC 150/5380-7A. FAA, Washington, D.C., September
1, 2006.


Discusses the Airport Pavement Management System (APMS) concept, its essential com-
ponents, and how it can be used to make cost-effective decisions about pavement maintenance
and rehabilitation.


Airport Safety Self-Inspection, AC 150/5200-18C. FAA, Washington, D.C., April 23, 2004.
Provides information to airport operators about airport self-inspection programs and iden-


tifies what should be included in such programs.
Airport Snow and Ice Removal Equipment, AC 150/5220-20. FAA, Washington, D.C., March 31,


1994.
Provides guidance to airport operators on the procurement of snow and ice control equip-


ment for airport use.
Airport Winter Safety and Operations, AC 150/5200-30A. FAA, Washington, D.C., October 1,


1991, amended February 3, 2005.
Provides guidance to help airport owners/operators develop an acceptable airport snow and


ice control program and implement appropriate field condition reporting procedures.
Architectural, Engineering, and Planning Consultant Services for Airport Grant Projects, AC


150/5100-14D. FAA, Washington, D.C., September 30, 2005.
Provides guidance for airport sponsors in the selection and employment of architectural,


engineering, and planning consultants under FAA airport grant programs.
Citizen Participation in Airport Planning, AC 150/5050-4. FAA, Washington, D.C., September


26, 1975.
Provides guidance for citizen involvement in airport planning. Although not mandatory


for airport grant programs, it explains the need for early citizen participation.
Civil Rights Requirements for the Airport Improvement Program, AC 150/5100-15A. FAA,


Washington, D.C., March 31, 1989.
Encompasses the basic civil rights requirements for the Airport Improvement Program


(AIP). The AC is intended for sponsors using program assistance and for contractors and sub-
contractors working on projects under the program.


Debris Hazards at Civil Airports, AC 150/5380-5B. FAA, Washington, D.C., July 5, 1996.
Discusses problems of debris at airports, gives information on foreign objects, and tells how


to eliminate such objects from operational areas. It also addresses the acquisition of power
sweepers for foreign object damage/debris (FOD) control at airports.


Exclusive Rights at Federally Obligated Airports, AC 150/5190-6. FAA, Washington, D.C., January
4, 2007.


Provides basic information about the FAA’s prohibition on the granting of exclusive rights
at federally obligated airports. This prohibition is one of the obligations assumed by the air-
port sponsors of public airports that have accepted federal assistance in the form of grants
or property conveyances. This AC cancels AC 150/5190-5 (Change 1), Exclusive Rights and
Minimum Standards for Commercial Aeronautical Activities, dated June 10, 2002.
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Fire Department Responsibility in Protecting Evidence at the Scene of an Aircraft Accident, AC
150/5200-12B. FAA, Washington, D.C., September 3, 1999.


Furnishes general guidance for an airport, employees, airport management, and other per-
sonnel responsible for firefighting and rescue operations at the scene of an aircraft accident.


Ground Vehicle Operations on Airports, AC 150/5210-20. FAA, Washington, D.C., June 21, 2002.
Contains guidance to airport operators on developing ground vehicle operation training


programs.
Guide for Airport Financial Reports Filed by Airport Sponsors, AC 150/5100-19C. FAA, Washington,


D.C., January 15, 2003, amended April 19, 2004.
Provides airport sponsors with guidance for complying with the airport financial reporting


requirements.
Guidelines and Procedures for Maintenance of Airport Pavements, AC 150/5380-6A. FAA,


Washington, D.C., July 14, 2003.
Provides guidelines and procedures for maintenance of rigid and flexible airport pave-


ments.
Hazardous Wildlife Attractants on or near Airports, AC 150/5200-33A. FAA, Washington, D.C.,


July 27, 2004.
Provides guidance on locating certain land uses that have the potential to attract hazardous


wildlife to or in the vicinity of public-use airports.
Labor Requirements for the Airport Improvement Program (AIP), AC 150/5100-6D. FAA,


Washington, D.C., October 15, 1986.
Encompasses the basic labor and associated requirements for the airport grant program. It


is intended for sponsors using program assistance and for contractors and subcontractors
working on projects under the program.


Land Acquisition and Relocation Assistance for Airport Improvement Program Assisted Projects, AC
150/5100-17. FAA, Washington, D.C., November 7, 2005.


Provides guidance to sponsors of airport projects developed under the Airport
Improvement Program (AIP) to meet the requirements of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970 (PL 91-646, as amended) and the
Regulations of the Office of the Secretary of Transportation, 49 CFR Part 24.


Maintenance of Airport Visual Aid Facilities, AC 150/5340-26A. FAA, Washington, D.C., April 4,
2005.


Provides recommended guidelines for maintenance of airport visual aid facilities.
Minimum Standards for Commercial Aeronautical Activities, AC 150/5190-7. FAA, Washington,


D.C., August 28, 2006.
Provides basic information about the FAA’s recommendations on commercial minimum


standards and related policies. Although minimum standards are optional, the FAA highly
recommends their use and implementation as a means to minimize the potential for viola-
tions of federal obligations at federally obligated airports. This AC cancels AC 150/5190-5
(Change 1), Exclusive Rights and Minimum Standards for Commercial Aeronautical Activities,
dated June 10, 2002.


A Model Zoning Ordinance to Limit Height of Objects Around Airports, AC 150/5190-4A. FAA,
Washington, D.C., December 14, 1987.


Provides a model zoning ordinance to be used as a guide to control the height of objects
around airports.


Noise Control and Compatibility Planning for Airports, AC 150/5020-1. FAA, Washington, D.C.,
August 5, 1983.


Provides general guidance for noise control and compatibility planning for airports as well
as specific guidance for preparation of airport noise exposure maps and airport noise compat-
ibility programs by airport operators for submission under Code of Federal Regulations, Title
14, Part 150, and the Aviation Safety and Noise Abatement Act of 1979. Contains an expanded
Table of Land Uses Normally Compatible with Various Levels of Noise.
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Notices to Airmen (NOTAMs) for Airport Operators, AC 150/5200-28C. FAA, Washington, D.C.,
July 24, 2006.


Provides guidance on using the NOTAM system for airport condition reporting.
Operational Safety on Airports During Construction, AC 150/5370-2E. FAA, Washington, D.C.,


January 17, 2003.
Provides guidance on operational safety on airports: with special emphasis on safety dur-


ing periods of construction activity: to assist airport operators in complying with FAR Part
139, Certification of Airports.


Painting, Marking, and Lighting of Vehicles Used on an Airport, AC 150/5210-5B. FAA,
Washington, D.C., July 11, 1986.


Provides guidance, specifications, and standards in the interest of airport personnel safety
and operational efficiency for painting, marking, and lighting of vehicles operating in the air-
port air operations areas.


Proposed Construction or Alteration of Objects that May Affect the Navigable Airspace, AC 70/7460-
2K. FAA, Washington, D.C., March 1, 2000.


Provides information to persons proposing to erect or alter an object that may affect the nav-
igable airspace. It also explains the requirement to notify the FAA before construction begins
and the FAA’s responsibility to respond to these notices in accordance with Code of Federal
Regulations, Title 14, Part 77, Objects Affecting Navigable Airspace. Additionally, the AC
explains the process by which to petition the FAA’s administrator for discretionary review of
the determinations issued by the FAA.


Recommended Standard Traffic Patterns and Practices for Aeronautical Operations at Airports
Without Operating Control Towers, AC 90/66A. FAA, Washington, D.C., August 26, 1993.


Calls attention to regulatory requirements and recommended procedures for aeronauti-
cal operations at airports without operating control towers. It recommends traffic patterns
and operational procedures for aircraft, lighter than air, glider, parachute, rotorcraft, and
ultralight vehicle operations where such use is not in conflict with existing procedures at
those airports.


Reporting Wildlife Aircraft Strikes, AC 150/5200-32A. FAA, Washington, D.C., December 22,
2004.


Explains the importance of reporting collisions between aircraft and wildlife, more com-
monly referred to as wildlife strikes. It also covers recent improvements in the FAA’s
Bird/Other Wildlife Strike Reporting System, how to report a wildlife strike, what happens to
the wildlife strike report data, how to access the FAA National Wildlife Aircraft Strike
Database, and the FAA’s Feather Identification program.


Standards for Airport Markings, AC 150/5340-1J. FAA, Washington, D.C., April 29, 2005.
Describes the standards for markings used on airport runways, taxiways, and aprons.


Standards for Airport Sign Systems, AC 150/5340-18D. FAA, Washington, D.C., December 6,
2004.


Incorporates new mandatory hold signs that reflect changed standards for the Precision
Obstacle Free Zone (POFZ) and Category (CAT II/III) operations. These changes correspond
to revisions to FAA AC 150/5300-13, Airport Design, that change the Precision Object Free
Area (POFA) to the POFZ and incorporate new separation standards for taxiways that paral-
lel runways used for certain low visibility operations. This AC cancels AC 150/5340-18C,
Standards for Airport Sign Systems, dated July 31, 1991.


Standards for Specifying Construction of Airports, AC 150/5370-10B. FAA, Washington, D.C.,
April 25, 2005.


Provides standards for the construction of airports. Items covered include general provi-
sions, earthwork, flexible base courses, rigid base courses, flexible surface courses, rigid pave-
ment, fencing, drainage, turfing, and lighting installation.
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Airport Orders


Airport Capital Improvement Plan. FAA, Washington, D.C., August 22, 2000. www.faa.gov/
airports_airtraffic/airports/resources/publications/orders/media/AIP_5100_39A.pdf


This order prescribes the development of the national Airports Capital Improvement Plan
(ACIP). The ACIP serves as the primary planning tool for systematically identifying, priori-
tizing, and assigning funds to critical airport development and associated capital needs for the
national airspace system (NAS). The ACIP also serves as the basis for the distribution of grant
funds under the Airport Improvement Program (AIP). By identifying and investing in airport
development and capital needs, the FAA can assure the American public that the NAS is a safe,
secure, and efficient environment for air travel nationwide.


Airport Compliance Requirements. FAA, Washington, D.C., October 2, 1989. www.faa.gov/
airports_airtraffic/airports/resources/publications/orders/media/Obligations_5190_6a.pdf


This order provides the policies and procedures to be followed in carrying out the FAA’s
functions related to airport compliance. It may be of interest to those government agencies,
both federal and state, concerned with actions associated with federal and personal property.


Airport Improvement Program Handbook. FAA, Washington, D.C., June 28, 2005. www.faa.gov/
airports_airtraffic/airports/aip/aip_handbook/


This order provides guidance and sets forth policy and procedures to be used in the admin-
istration of the Airport Improvement Program. Several FAA orders and advisory circulars are
referred to in this directive. The references appear as the basic publication number without
any suffix. However, the latest issuance of the publication should be used as the reference.


Land Acquisition and Relocation Assistance for Airport Projects. FAA, Washington, D.C., August
1, 2005. www.faa.gov/airports_airtraffic/airports/resources/publications/orders/media/
environmental_5100_37b.pdf


This order provides guidelines and identifies responsibilities for FAA acceptance and mon-
itoring of airport sponsor compliance with provisions of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act (Uniform Act) (42 USC 4601 et seq.), as amended,
on airport projects receiving federal financial assistance. This order incorporates all applica-
ble requirements as provided in the Uniform Act implementing regulation 49 CFR Part 24,
Uniform Relocation Assistance and Real Property Acquisition for Federal and Federally
Assisted Programs (Federal Register 70, No. 590, January 4, 2005, and as may be amended).


National Environmental Policy Act (NEPA) Implementing Instructions for Airport Projects. FAA,
Washington, D.C., April 28, 2006. www.faa.gov/airports_airtraffic/airports/resources/
publications/orders/environmental_5050_4/


This order provides information to FAA Office of Airports personnel and others interested
in fulfilling NEPA requirements for airport actions under the FAA’s authority. This order is
part of FAA’s effort to ensure its personnel have clear instructions to address potential envi-
ronmental effects resulting from major airport actions. In preparing FAA Order 5050.4B, the
Office of Airports has made it consistent with FAA Order 1050.1E.2. Information on federal
environmental laws other than NEPA appears in another document titled An Environmental
Desk Reference for Airport Actions. The Office of Airports will publish notices in the Federal
Register announcing the Desk Reference’s availability.


Passenger Facility Charge. FAA, Washington, D.C., August 9, 2001. www.faa.gov/airports_
airtraffic/airports/resources/publications/orders/media/PFC_55001.pdf.


This order provides guidance and procedures to be used by FAA personnel in the adminis-
tration of the Passenger Facility Charge (PFC) Program. The guidance and procedures reflect
established FAA practices that have successfully met the statutory and regulatory requirements
of the PFC Program. The guidance and procedures are current as of the date of issuance of this
order and incorporate all changes to the PFC Program introduced by the Wendell H. Ford
Aviation Investment and Reform Act for the 21st Century (AIR 21), as well as prior legislation.
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In addition, this order references several other FAA orders and advisory circulars. The
references are made using the latest publication numbers for such documents as of the date
of issuance of this order. However, in cases where a referenced document is updated fol-
lowing the issuance of this order, the latest official release of the document should be used
as the reference.


Procedures for Conducting Investigations of Vehicle/Pedestrian Deviations. FAA, Washington,
D.C., April 28, 2004. www.faa.gov/airports_airtraffic/airports/resources/publications/orders/
media/Safety_5200_10.pdf


This order establishes procedures for and information on conducting investigations of
vehicle/pedestrian deviations and on completing FAA Form 8020-25, Investigation of Vehicle
or Pedestrian Deviation (V/PD) Report (Appendix A).


Runway Safety Area Program. FAA, Washington, D.C., October 1, 1999. www.faa.gov/airports_
airtraffic/airports/resources/publications/orders/media/Construction_5200_8.pdf


This order establishes the FAA’s Runway Safety Area (RSA) Program and the procedures
that FAA employees will follow in implementing that program.


Other Publications


Aeronautical Information Manual: Official Guide to Basic Flight Information and ATC
Procedures. FAA, Washington, D.C., March 15, 2007. www.faa.gov/airports_airtraffic/air_
traffic/publications/ATpubs/AIM


State Department of Transportation Publications


Arizona Best Practices Guide. Arizona Department of Transportation, Phoenix, 2007. www.
azairports.org/bestpracticesguide.php


The purpose of this guide is to clarify roles, responsibilities, and expectations of all affected
parties when conducting airport-related business within the state of Arizona. The Best
Practices Guide is also intended to ensure that airport issues are dealt with in a uniform man-
ner. Although this publication is specific to Arizona, the topics and information are germane
to all airports. In addition, this guide may survive as a model for other airport organizations
in developing best practice guides.


Michigan Department of Transportation Aeronautics. Airport Manager Examination Study
Guide. Michigan Department of Transportation, Lansing, Mich., 2004. www.michigan.gov/
documents/studyguide_18131_7.pdf


As the title indicates, the purpose of this publication is to assist airport manager candidates
in preparing for the state licensure examination. Although much of the information is specific
to Michigan (e.g., sections of the Michigan Aeronautics Code are often referenced), all airport
managers should have knowledge of the subjects covered by the study guide for their own
states.


New York State Airport Managers’ Handbook. New York State Department of Transportation,
Albany, N.Y., 2001. www.nysdot.gov/portal/page/portal/divisions/operating/opdm/aviation/
repository/files/nys_airport_ managers_handbook.pdf


This comprehensive handbook was prepared by the New York State Aviation Services
Bureau in association with the New York Aviation Management Association to assist airport
managers in making informed decisions on airport-related issues. The topics addressed in the
handbook were selected based on feedback from airport managers in New York State. Each
chapter of the handbook was written by an airport manager or subject matter expert. Although
the handbook was written for New York airports, the topics are relevant to airports nation-


126 Guidebook for Managing Small Airports







wide. In addition, the handbook addresses many issues over which a federal agency has juris-
diction, so much of the information provided may be useful for all airports.


NewMyer, D. A. and C. B. Seibert. Airport Commissioner’s Handbook. Illinois Department of
Transportation, Springfield, Ill., 2000.


This publication was prepared by the Southern Illinois University at Carbondale under con-
tract to the Illinois Department of Transportation, Division of Aeronautics. The handbook
addresses a broad range of topics relevant to airport commission members, including the role
of airport commissioners, airport rules and regulations, airport facilities, and airport finance.
While some of the information is specific to Illinois, the handbook provides an outline of the
issues on which airport managers must educate airport commissioners.


NewMyer, D. A., et al. Airport Manager’s Handbook. Illinois Department of Transportation,
Springfield, Ill., 2001.


This comprehensive handbook was prepared by Southern Illinois University at
Carbondale under contract to the Illinois Department of Transportation, Division of
Aeronautics. A variety of topics including airport control and ownership, operating and
maintaining a safe airport, airport planning and finance, airport design standards, com-
patible land uses, and airport revenue generation are covered. The handbook also includes
samples of various types of documents including the airport manager’s agreement, fixed-
base operator agreement, and lease agreement. Some of the information in the handbook
is specific to Illinois, but the topics and majority of the information are relevant to all air-
ports. This handbook is not available online.


Ohio Airport Handbook. Ohio Department of Transportation, Columbus, Ohio, 1999.
This comprehensive handbook contains sections on operating and managing a safe air-


port, developing airport facilities, state and federal grants, airport design, standards, leases,
and community relations. The introduction includes brief descriptions of each chapter in
the handbook. Some portions of the handbook are specific to Ohio airports, but there is
valuable information for airport managers throughout the United States, especially the
templates and sample documents. This handbook is not available online.


Trade Publications


Airport Business. Cygnus Publishing, Fort Atkinson, Wis.
Airport Business is the most widely circulated and audited business publication, targeting


professionals who manage airports, airport-based businesses, and corporate flight facilities.
Published 11 times annually, the magazine attempts to help managers run their operations
more effectively by sharing case studies as well as providing expert analysis, industry news, and
product information. Current issue articles are available through the magazine’s website at
www.airportbusiness.com.


Airport Magazine. AAAE Service Corporation, Inc., Alexandria, Va.
This bi-monthly publication of the American Association of Airport Executives (AAAE) is


geared toward larger airports, but each issue contains a section on general aviation and other
information that may be of value to smaller airports. Subscriptions are available without join-
ing AAAE.


Centerlines. Naylor, LLC, Gainesville, Fla.
The content of this quarterly publication of Airports Council International–North America


(ACI-NA) is geared more towards larger airports. However, most issues include articles about
national policy and/or legislative issues that may affect all airports. Free PDF versions of the
magazine are available through the ACI-NA website (www.aci-na.org).
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TSA Publications


Security Guidelines for General Aviation Airports. Transportation Security Administration,
Washington, D.C., May 2004. www.tsa.gov/assets/pdf/security_guidelines_for_general_
aviation_airports.pdf


This document is intended to provide general aviation airport owners, operators, and users
with guidelines and recommendations that address aviation security concepts, technology,
and enhancements. To date, this document is the primary published guidance on general avi-
ation airport security. The TSA anticipates updating this document on an as-needed basis.







The ACRP funds many projects that provide information relevant to managing small air-
ports. The reports from several already completed ACRP projects are included in the guidebook’s
annotated bibliography. Publications from ACRP projects will be valuable resources for small
airport managers. A list of all ACRP projects is available on the TRB website (www.trb.org/ACRP).
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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
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
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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PREFACE 
 
The development of land uses that are not compatible with airports and aircraft 
noise is a growing concern across the country. In addition to aircraft noise, there 
are other issues, such as safety and other environmental impacts to land uses 
around airports which need to be considered when addressing the overall issue of 
land use compatibility.  Although several federal programs include noise 
standards or guidelines as part of their funding-eligibility and performance 
criteria, the primary responsibility for integrating airport considerations into the 
local land use planning process rests with local governments. The objectives of 
compatible land use planning are to encourage land uses that are generally 
considered to be incompatible with airports (such as residential, schools, and 
churches) to locate away from airports and to encourage land uses that are more 
compatible (such as industrial and commercial uses) to locate around airports. 
The FAA has been actively supporting programs to minimize noise impacts. 
These include phase out of noise aircraft, supporting airport noise compatibility 
programs, funding of mitigation measures in environmental studies. 
 
Interest has been expressed in having the federal government play a much 
stronger role in airport-related land use compatibility planning. Although the 
federal government cannot dictate local land use policies, it can play a role in 
facilitating the coordination between airports, local, county, and regional planning 
agencies to ensure that compatible land use planning occurs around our nation’s 
airports. 
 
The Federal Aviation Administration’s (FAA) Southern Region Airports Division 
Office has received requests from airport personnel and local governments to 
provide guidance on how to establish and maintain compatible land uses around 
airports. The Southern Region Airports Division Office is responsible for 
planning, building, expanding, and improving airports; finding solutions to airport 
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congestion; supporting noise-compatibility and noise-reduction programs; 
minimizing adverse environmental impacts; and ensuring safety and regulatory 
compliance in the states of Alabama, Georgia, Mississippi, Kentucky, North 
Carolina, South Carolina, Tennessee, Florida, the U.S. Virgin Islands, and Puerto 
Rico.  
 
In response to these requests, the FAA Southern Reigon, established, in 1998, a 
Compatible Land Use Planning Task Force. The Task Force was charged with 
identifying how to better coordinate the airport master planning process (and 
related environmental plans) with the local comprehensive land use planning 
process. The Task Force determined that a resource guide to assist local 
governments and airports in identifying and implementing appropriate compatible 
land use tools (such as, airport overlay zones and avigation easements) would be 
the best way to prevent or slow down the proliferation of incompatible land uses 
around airports.  
 
This guide, developed by the Task Force, is provided as a resource to local 
planners, governments, and other interested parties and should not be construed as 
FAA regulations or official agency policy. The case studies contained within this 
guide are included as examples to illustrate specific techniques and strategies of 
how and where some of the compatible land use tools across the country have 
been applied and implemented. Inclusion of these examples does not in any way 
represent official endorsement by the FAA. In some instances, approved Part 150 
Noise Compatibility Program measures and Noise Exposure Maps have been 
included as examples for discussion purposes only. 
 
The Task Force consists of representatives from airport planning staffs, airport 
planning consultants, city/county planning departments, state aviation 
departments, and the FAA Regional Environmental Program Manager.  
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The Task Force members are: 
 
Ms. Jacqueline Sweatt-Essick, Environmental Program Manager, FAA, Airports 
Division, Southern Region Office, Atlanta, Georgia. 
 
Mr. Rick Alberts, P.E., President, Transportation Solutions, Incorporated, 
Clearwater, Florida. 
 
Mr. William W. Bowdy, FAICP, Executive Director, Northern Kentucky Area 
Planning Commission, Fort Mitchell, Kentucky. 
 
Ms. Diane E. Gusky, AICP, Deputy Director, Aeronautics Division, Tennessee 
Department of Transportation, Nashville, Tennessee. 
 
Mr. Dale Huber, Deputy Director of Aviation, Cincinnati/Northern Kentucky 
International Airport, Cincinnati, Ohio. 
 
Ms. Suzie Kleymeyer, AICP, Senior Consultant, Landrum & Brown Incorporated, 
Cincinnati, Ohio. 
 
Ms. Diana Lewis, AAE, Manager, Airport Planning, Broward County Aviation 
Department, Ft. Lauderdale, Florida. 
 
Mr. Mark Perryman, Director of Environmental Planning, Landrum & Brown 
Incorporated, Cincinnati, Ohio. 


 
Mr. Raymond R. White, Sr., AICP, Director of DeKalb County Planning, 
Decatur, Georgia. 
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EXECUTIVE SUMMARY 
 
The objective of aviation-related land use planning is to guide incompatible land 
uses away from the airport environs and to encourage compatible land uses to 
locate around airport facilities. 
 
This compatible land use guide has been prepared for airport managers, local land 
use planners, developers, and elected or appointed public officials. Its purpose is 
to provide information on FAA programs and sources of support and to promote 
an understanding of land use compatibility planning issues around airports that 
could result in improved compatibility in the airport environs. 
 
While not the only compatibility issue, aircraft noise has been the primary driver 
of airport land use compatibility conflicts. Since the introduction of turbo jet 
aircraft in the late 1950s, there has been a constant technical effort to reduce 
aircraft noise emissions. Although there has been significant reduction in aircraft 
engine noise, little more can be expected in the field of noise-reduction 
technology. Consequently the focus must now be on airport-specific noise and 
land use compatibility planning.  
 
This guide identifies a wide variety of possible land use control methods as they 
relate to compatible land use planning efforts. This guide also recognizes that 
state and local governments are responsible for land use planning, zoning and 
regulation, and presents options or tools that can assist in establishing and 
maintaining compatible land uses around airports. To assist in those efforts, the 
Federal Aviation Administration (FAA), local airport sponsors, and state aviation 
agencies have expended significant funds related to airport planning and land use 
compatibility planning in the United States. These efforts have taken the form of 
Airport Master Plans, Noise Compatibility Studies, and land acquisition and 
sound insulation programs. There are also other land use issues that are of 
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concern at general aviation facilities. These are also reviewed and discussed in 
this guide. 


Roles and Responsibilities 


There are many entities involved in implementing or supporting actions directed 
toward improved land use compatibility around airports. These entities include 
the FAA, airlines, cargo carriers, commercial and general aviation airports, state 
and local governments, system users, and the community at-large. Knowing the 
interwoven roles and responsibilities for land use compatibility planning and 
implementation is important to helping understand the responsibilities placed on 
each entity and individual involved. 


Legislation and Regulations Relating to Aircraft Noise and 
Compatible Land Use Planning 


With the advent of jet aircraft and increasing aircraft operations at the nation’s 
airports, it was recognized that aircraft noise could become a major constraint on 
further development of the commercial aviation network. To address the issues of 
aircraft noise and land use compatibility, legislation and regulation over the past 
three decades has focused on: 
 
1. Providing assistance to airport operators to prepare and carry out noise-


compatibility programs. 
2. Providing funding for noise compatibility planning and projects. 
3. Requiring airport operators to ensure that actions are taken to establish and 


maintain compatible land uses around airports. 
4. Establishing a National Noise Policy that phases out noisier (Stage 1 and 


Stage 2) aircraft while phasing in quieter (Phase 3) aircraft according to a 
specified time frame. 


5. Establishing a commitment by the federal government to fully consider the 
environmental effects (including noise) of a proposed action such as a new 
runway or a major runway extension. 


6. Establishing mitigation measures, which minimize impacts to water, wetlands, 
and endangered species and protect the historical and cultural environment. 


 Page ES-2  







Executive Summary 


 


Funding Sources 


There are two primary federal funding sources for compatible land use planning 
projects: the Airport Improvement Program (AIP) and the Passenger Facility 
Charge (PFC). Some additional funding sources may also exist at the state and 
local levels. 


Airport and Local Land Use Planning Process 


Airport Planning 


Airport Planning in the United States is performed at several levels. These 
planning processes (typically referred to as System Planning) are performed at the 
national, state, regional, and local levels. 


Airport Master Planning 


The Airport Master Plan is a document that details the long-term development of 
an airport. The basic purpose of an Airport Master Plan is to set out a plan for 
future development designed to meet projected needs given community, 
environmental, and political considerations. An Airport Master Plan is also a tool 
to ensure that aviation planning among federal, state, regional and local agencies 
is coordinated. 
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Airport Master Planning and Comprehensive Land Use 
Plans 


Aviation is an element of a region’s transportation system therefore, the goals of 
airport development should be established in the framework of an area’s 
comprehensive plan. The Master Plan is a published document, approved through 
a public hearing process by the governmental agency or authority that owns or 
operates the airport. The Airport Master Plan should be coordinated with local 
jurisdictions surrounding the airport to ensure that future airport development 
plans are taken into consideration in each jurisdiction’s local comprehensive land 
use plan. Local land use planners and airport planners should use it to evaluate 
new development within an airport’s environs. 


Aircraft Noise Compatibility Planning 


Aircraft noise has been an issue at almost every airport over the last four decades. 
Technology has improved aircraft performance capabilities and reduced noise 
emitted by aircraft engines. Continued progress in achieving aircraft noise and 
land use compatibility is now focused at the airport specific level. One of the best 
mechanisms available to address aircraft noise compatibility planning is the 
Federal Aviation Regulation (FAR) Part 150 Noise Compatibility Program. 
 
The FAR Part 150 Program was established under the Aviation Safety and Noise 
Abatement Act of 1979 and allows airport operators to voluntarily submit noise 
exposure maps and noise compatibility programs to the FAA for review and 
approval. A noise compatibility program sets forth the measures that an airport 
operator “has taken” or “has proposed” for the reduction of existing incompatible 
land uses and the prevention of additional incompatible land uses within the area 
covered by noise exposure maps. Typically recommended noise abatement 
measures fall into three categories: 
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1. Operational measures such as changes in runway use or changes in flight-


track location. 
2. Preventive measures such as compatible land use zoning or noise overlay 


zoning within off-airport noise exposure areas. 
3. Remedial measures such as purchase of property or sound insulation of 


residential property that is exposed to significant aircraft noise. 


Local Land Use Planning 


Historically land use plans (comprehensive plans) prepared by local governments 
have only minimally recognized the implications of planning for airports and off-
site, airport-related development. Local land use planning, as a method of 
determining appropriate (and inappropriate) use of properties around airports 
should be an integral part of the land use policy and regulatory tools used by 
airports and local land use planners. Very often such land use planning 
coordination is hampered by the fact that airport facilities can be surrounded by a 
multitude of individual local governmental jurisdictions, each with their own 
comprehensive planning process. 


Coordination and Implementation of Airport and Local 
Land Use Planning 


Coordination during the early stages of Airport Master Planning and local land 
use planning is extremely critical for ensuring some level of land use 
compatibility. This coordination must occur before the creation, adoption, and 
implementation of both airport and local land use plans. Such coordination 
requires open dialogue and, at the least, some type of basic understanding of each 
other’s planning processes. 
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Compatible Land Use Tools and Their Potential 
Applications 


There are many land use planning and regulatory tools available to local 
governmental organizations. Among them are: 


Comprehensive Plans 


The preparation and adoption of a comprehensive plan is a critical and effective 
part of the process of ensuring land use compatibility around airport facilities. 


Zoning Regulations 


The use of zoning to control development around airport facilities has realized 
varied degrees of success. If put in place early enough, however, zoning can be an 
effective tool to help eliminate or reduce land uses that are not compatible with 
airports. 


Subdivision Regulation 


Subdivision regulations are usually prepared, adopted and enforced through the 
actions of a local legislative body and/or a local planning commission. 
Subdivision plat review procedures provide an opportunity for jurisdictions to 
determine how and if a proposed subdivision design could contribute to the 
incompatibility of noise exposure in the airport environs. 


Building Codes 


While generally concerned with the functional or structural aspects of buildings 
or structures, some building codes have special requirements for properties 
located in high noise exposure areas. 


Housing Codes 
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Housing standards usually relate to the minimum that a home would have to meet 
in order to be decent, safe, and sanitary. To some extent, and in combination with 
building codes and performance standards, housing codes may serve as a basis for 
noise impacts to residential occupants. 


Capital Improvement Programming 


A capital improvement program is another tool used to assist local governments 
in realizing the goals, objectives, and recommendations of an adopted 
comprehensive plan. This programming tool could be used in a cooperative 
manner to encourage or discourage certain types of land development around 
airport facilities. 


Official Map Regulations 


Adoption of map regulations in support of comprehensive plans and capital 
improvement programs permits these maps to show the location and extent of 
existing and proposed public facilities and needs. A potential application of such 
map regulations would be to encourage compatible development in an area 
designated for a runway in an airport’s Master Plan. 


Infrastructure Extensions 


Provision or extension of basic infrastructure elements such as water, sewer, and 
roadways can significantly affect the extent and direction of growth and 
development. Used in conjunction with comprehensive plans and Airport Master 
Plans can allow for land uses to take place in areas that are compatible with 
aviation facilities. 
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Growth Policies 


Some communities are developing comprehensive plans using the concept of 
controlling growth in specific areas. Identification of airports, surrounding 
affected areas, and Master Plan concepts, as part of growth policies planning is 
critical for successful growth policies planning. 


Transferable Development Rights (TDR) and Purchase of 
Development Rights (PDR) 


Both TDR and PDR involve the relocation of development rights (through 
transfer or purchase) from one location to another. Either mechanism has the 
potential to allow airports to either avoid incompatible development or promote 
compatible development in specific noise-impacted areas. 


State Airport Zoning Commission Regulations 


State statues addressing aviation and airports are varied. Planners from all 
disciplines should be familiar with the laws in their respective states. 


Negotiation/Mediation 


The negotiation or mediation technique can be an important tool when employed 
to address land use compatibility conflicts or disputes associated with airport 
facilities. 


Public Education and Awareness Programs 


Airports or local planning agencies that expect a reasonable chance of success in 
their planning efforts must provide for public education and awareness in the 
planning process. 


Information Dissemination 
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Dissemination of information is a one-way flow of a desired message or 
philosophy. The type of audience may range from a very narrow one to the 
community at-large. Among the information dissemination opportunities are 
brochures, newsletters, paid advertising, newspaper inserts, and Internet Web 
pages. 


Information Exchange 


Information exchange is a two-way flow of information. Once the information is 
disseminated, a dialogue occurs that may be used to enhance the education 
process and ultimately improve land use compatibility planning and to determine 
the public’s attitude toward or acceptance of the disseminated message. Among 
the information exchange opportunities are public workshops, public advisory 
committees, radio/T.V. talk shows, and speaking engagements. 


Conclusion 


Airport and community planning processes are intertwined. To that extent, the 
material contained in this guidebook are focused on communication and 
cooperation, and directed toward the establishment of those common goals that 
are necessary for the development of compatible land use programs. 
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I. INTRODUCTION 


A. Purpose of This Guide 


To assist local units of government and land use planners who have an airport 
within their jurisdiction (or are affected by the impacts of airport/aircraft 
operations within their jurisdictions), the FAA Southern Region has pooled the 
resources of FAA environmental planners; airport planning consultants; state, 
regional, and local planners; and airport owners to prepare this guide for airport 
land use compatibility planning. This guide should assist airport managers and 
planners, local land use planners, developers, and elected and appointed public 
officials in promoting an understanding of land use compatibility planning issues 
around airports and in implementing the tools presented. 
 
This guide identifies the importance of airport land use compatibility planning, 
summarizes the issues involved in achieving compatibility, presents a variety of 
methods which have been used to attain land use compatibility, and describes the 
responsibilities involved in implementing land use compatibility measures.  It is 
particularly important to provide this guide for the management of smaller 
airports that do not have planning staffs. It is also important for every airport 
manager to understand land use compatibility issues and land use regulations.  
The guide also provides an overview of airport planning and development so that 
local land use planners and their elected officials can understand the airport 
planning process.   
 
Finally, the guide not only presents a discussion of land use compatibility issues, 
but it also identifies opportunities for coordination of both the airport planning 
and land use planning processes.  It is critical that these two planning processes 
be integrated/coordinated as much as possible. 
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Four key issues have been identified for evaluating the types of land uses to be 
considered compatible around airports:  
 
• The impact of aircraft noise and noise compatibility planning; 
• The potential for airspace conflicts from tall structures in the vicinity of an 


airport; 
• The possibility of electronic interference with aviation navigation aids; and 
• The potential for interaction between aircraft and wildlife attractants. 
 
A more detailed presentation for each of these factors is provided throughout the 
remainder of this guide.  


B. FAA Actions Related to Land Use Planning 


While the FAA can provide assistance and funding to encourage compatible land 
development around airports, it has no regulatory authority for controlling land 
uses to protect airport capacity.  The FAA recognizes that state and local 
governments are responsible for land use planning, zoning, and regulation 
including that necessary to provide land use compatibility with airport operations. 
 
However, pursuant to the Federal Airport and Airway Development Act, as a 
condition precedent to approval of an FAA-funded airport development project, 
the airport sponsor must provide the FAA with written assurances that 
“...appropriate action, including the adoption of zoning laws have been or will be 
taken, to the extent reasonable, to restrict the use of land adjacent to or in the 
immediate vicinity of the airport to activities and purposes compatible with 
normal airport operations including landing and takeoff of aircraft....”  
 
FAA has required the phasing out of noisy Stage 1 and Stage 2 aircraft 
consequently, the aviation industry has spent substantial monies to meet this 
requirement.To assist in the compatible land use efforts, the FAA, local airport 
sponsors, and state aviation agencies have expended significant funds related to 
airport planning and off-airport noise and land use compatibility planning 
throughout the United States.  Airport master plans have been prepared to identify 
the near-term and long-range projections for airport activity and the development 
necessary to meet these activity demands.  In addition, noise and land use studies 
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(FAR Part 150 studies) have been conducted to evaluate ways to minimize the 
impacts of aircraft noise, and the FAA and airport sponsors have financed major 
land acquisition and sound insulation programs for noise compatibility purposes. 
Information concerning the content and methods of implementation of airport 
master plans and noise compatibility studies and their applicability to off-airport 
land use planning is covered later in this guide. 


C. Importance of Compatible Land Use Planning around 
Airports 


Airports provide significant employment and economic benefits to communities 
through the movement of people and goods, promotion of tourism and trade, 
stimulation of business development, and the opportunity for a wide variety of 
jobs.  The flying public and local communities do not readily discern the huge 
size and scale of economic development that airports provide and stimulate.  
According to the Airports Council International (ACI), in 1997 more than 1.2 
billion people traveled on U.S. air carriers, regional, and commuter airlines 
through U.S. airports creating more than 5.8 million direct and indirect jobs.  The 
total economic activity from these air carrier airport activities and jobs was nearly 
$380 billion.  
 
General aviation airports, those airports without commercial service, also are an 
important component of the national economy, providing services that 
commercial service airports cannot or do not provide.    In fact, 80 percent of all 
general aviation aircraft are used for business purposes.  A 1995 report entitled 
“The Economic Impact of Civil Aviation on the U.S. Economy Update ’93,” 
prepared for the FAA, indicated the following:  “The economic role of local and 
regional general aviation airports, includes the production and sale of general 
aviation aircraft, avionics and associated equipment and the provision of support 
services such as flight schools, aircraft maintenance and fixed base operators.  In 
1993, the annual economic activity to the U. S. economy from general aviation 
airports was estimated to be over $18.5 billion.”   
 
Land use decisions that conflict with aviation activity and airport facilities can 
result in undue constraints being placed on an airport.  In order to enable this 
sector of the economy to continue to expand, to provide for a wide variety of job 
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opportunities for local citizens, and to meet the needs of the traveling public, it is 
vitally important that airports operate in an environment that maximizes the 
compatibility of the airport with off-airport development.  Thus, this guide has 
been prepared to provide the tools necessary for all involved to work together to 
protect this valuable resource, as well as to promote land use compatibility around 
airports. 
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II.  ROLES AND RESPONSIBILITIES    
 
This section describes the general roles and responsibilities of those involved in 
implementing actions to enhance airport and off-airport land use compatibility.  
The roles and responsibilities listed here are not intended to be all-inclusive but 
are identified to present the key roles and responsibilities of these entities related 
to compatible land use planning. 


A. Federal Aviation Administration (FAA) 


The FAA is responsible for the development of guidance related to federal laws 
and regulations affecting the aviation industry.  This guidance is provided through 
the establishment of Federal Aviation Regulations (FARs), FAA Orders, and 
FAA Advisory Circulars (ACs). The FAA also distributes funds to support the 
development of master plans, noise and land use studies, and environmental 
studies for airport development projects (which directly relate to the compatibility 
between the airport and aircraft activity with the local community), and the 
expansion and safe operation of airports and related aviation facilities. 
 
The FAA is also responsible for the utilization of airspace and control of aircraft 
flight through its air traffic control facilities; is responsible for the implementation 
of flight standards (airworthiness of aircraft and noise emissions of aircraft, for 
example); is responsible for navigation aids and other facilities necessary to 
provide a safe and efficient air system and is responsible for making sure that 
airports that receive federal funding are in compliance with grant assurances. 
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B.  Airlines, Cargo Carriers, and General Aviation 


In terms of land use compatibility, the airlines and air cargo carriers are required 
to replace or retrofit aircraft to meet the latest noise requirements.  The pilots of 
all aircraft types, including general aviation aircraft, are responsible for operating 
their aircraft according to noise abatement procedures established at an airport 
and within the local airspace.  


C. Airport Proprietor/Airport Management 


Airport owners and operators are responsible for the development of information 
to support the compatibility effort.  This support includes the preparation of 
master plans, noise compatibility and land use studies, community involvement 
programs, and the interaction with local planners and elected officials related to 
land use compatibility. Airport management is also responsible for the 
establishment of controls to reduce noise impacts, the development of on-airport 
facilities in a manner which reduces the interaction with wildlife, and the 
dissemination of information related to the growth of the airport and its 
relationship to the local economy.  


D. Local Government and Elected Officials 


Local land use planners and elected officials are responsible for local land use 
zoning and control.  These entities and individuals are responsible for preparation 
of comprehensive plans, and reviewing and implementing zoning and land use 
regulations in a manner that considers the effects related to local airport facilities 
and aviation activity.  These responsibilities include paying particular attention to 
noise impact mitigation, tall structure location, landfill development, and wildlife 
interaction with aviation activity in addition to other infrastructure interface 
considerations.  
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E. Passengers and Shippers 


Passengers and shippers, through ticket and air bill taxes, generate the funds for 
aviation development and land use compatibility considerations.  Portions of 
these taxes are directly allocated for noise control and planning activities, while 
others are allocated to the safe and efficient use of the airspace and development 
of aviation facilities.  In addition, passenger facility charges (PFCs) at some 
airports are also used to fund similar activities at the airports where they are 
received. 


F. Citizens 


There is a wide variety of citizens interested in airports and aviation, including 
those who travel through airports (whether on commercial carriers or general 
aviation); those who work at airports (whether directly for the airport or indirectly 
for an aviation-related business); those who are affected by tourism and industry 
(the airport being the entry and exit point for passengers and cargo); those who 
have property interests in the vicinity of an airport; and those who are impacted 
by airport and aircraft activity (particularly aircraft noise).  These interests 
represent a wide variety of viewpoints regarding the role and effect of aviation in 
the community.  The overall role of the citizenry is to understand the issues 
involving aviation in their community, to protect the benefits of aviation in their 
community, and to minimize the adverse consequences that can result from 
aviation activity in their community.  


G. Summary 


It is important to understand the roles and responsibilities for land use 
compatibility planning and implementation and the requirements that have been 
placed on each entity and individual involved.  More important, however, is the 
knowledge that these roles and responsibilities must be interwoven for successful 
land use compatibility planning to occur. 
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III.  LEGISLATION AND FEDERAL 


REGULATIONS RELATING TO COMPATIBLE 


LAND USE PLANNING 
 
In the early 1960s with the advent of jet aircraft, the aircraft noise issue became 
increasingly apparent. The issue was soon magnified by the rapidly increasing 
number of aircraft operations in the latter part of the decade.  Due to its adverse 
effect on people, aircraft noise was recognized as a major constraint on the further 
development of the aviation network, threatening to limit the construction and 
expansion of airports and access to them. By the mid-1970s, approximately seven 
million people nationwide were exposed to what is considered a significant level 
of aircraft noise.  
 
Subsequently, aircraft engine manufacturers and the federal government both 
initiated extensive research into quieting jet engines.  In 1969, Congress gave the 
FAA the responsibility to regulate aircraft design and equipment for noise-
reduction purposes. The FAA then embarked upon a long-term program of 
controlling aircraft noise at its source. A regulation published in 1969 established 
noise standards for turbojet aircraft of new design effective December 1, 1969. 
An amendment to these regulations in 1973 extended the same standards to all 
new aircraft of older design. 
 
On October 21, 1976, President Ford directed the FAA to publish its noise 
compliance rule not later than January 1, 1977. Consequently, the U.S. 
Department of Transportation (DOT) and FAA issued an Aviation Noise 
Abatement Policy on November 18, 1976. This policy established a general 
policy on noise control plans and proprietary use restrictions. 
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In addition to the various federal laws and processes described herein, the 
following sections include other airport-related regulations that should be 
considered in local land use planning decisions. 
 
The following paragraphs describe, in detail, the federal legislation and other 
airport-related regulations that affect airport land use compatibility planning. 


A. Aviation Safety and Noise Abatement Act of 1979 


In 1979, Congress passed the Aviation Safety and Noise Abatement (ASNA) Act. 
The Act provides assistance to airport owners to prepare and carry out noise 
compatibility programs to ensure continued safety in aviation, and for other 
purposes. 
 
The Aviation Safety and Noise Abatement Act of 1979 required the following 
actions be taken: 


• Establishment of a single system of measuring noise, for which there is a 
highly reliable relationship between projected noise exposure and surveyed 
reactions of people to noise, to be uniformly applied in measuring the noise at 
airports and the areas surrounding airports; 


• Establishment of a single system for determining exposure of individuals to 
noise which results from the operations of an airport and which includes, but 
is not limited to, noise intensity, duration, frequency, and time of occurrence; 
and 


• Identification of land uses which are normally compatible with various 
exposures of individuals to noise. 


 
Section 103 of the Act authorized the Secretary of the DOT to make grants for 
airport noise compatibility planning to minimize noise impacts on communities in 
and around airports. According to the ASNA, a noise compatibility program 
identifies measures that an airport owner has taken or has proposed for the 
reduction of existing incompatible land uses, and the prevention of additional 
incompatible land uses within the area covered by noise exposure maps. 
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B. Federal Aviation Regulation Part 150 Noise 
Compatibility Program 


In 1981, the FAA initiated a program (“Part 150”) to fund airport noise 
compatibility planning and projects. This program provides financial assistance to 
airport owners to assess noise impacts and to identify and carry out noise-
reduction measures. 
 
FAR Part 150 Airport Noise Compatibility Planning was required by the Aviation 
Safety and Noise Abatement Act of 1979 (ASNA). It was adopted as an interim 
rule in February 1981. FAR Part 150 establishes requirements for airport owners 
who choose to submit noise exposure maps and develop noise compatibility 
planning programs to the FAA for review and approval.  
 
Revisions to Part 150 Airport Noise Compatibility Planning were adopted on 
December 13, 1984, and became effective on January 18, 1985. Revisions to Part 
150 were based, in part, on comments invited and received following passage of 
the interim rule. As required by the Act, revisions to the regulations established a 
single system of measuring aircraft noise and a single system for determining the 
exposure of individuals to noise in the vicinity of airports. The regulations as 
revised also established a standardized airport noise compatibility planning 
program including: 
 
• Voluntary development and submission to the FAA of noise exposure maps 


(NEMs) and noise compatibility programs (NCPs) by airport owners; 
 


• Standard noise measurement methodologies and units; 
 


• Identification of land uses that are normally compatible (or incompatible) with 
various levels of aircraft noise around airports; and 


• The procedures and criteria for preparation and submission of NEMs and 
NCPs. 


 
The Final Rule included language that stated that Part 150 regulations apply to 
any “public use airport” as defined by Section 502 (17) of the Airport and Airway 


 Page III-3  







III. Legislation and Federal Regulations Relating to Compatible 
Land Use Planning 


 
Improvement Act of 1982 (described later in this section). It also noted that 
although Part 150 specifies requirements that must be met when submitting 
NEMs and airport NCPs to the FAA, the submission of these maps and programs 
is completely voluntary. ASNA does not allow the federal government to interfere 
with or override local government zoning, subdivision building, and health 
authority. 


The program actually got off to a slow start in the late 1980s because many 
community residents were afraid that once their properties were identified on the 
maps as being within an airport’s noise contours, their property values would 
decline. However, this perception has changed throughout the 1990s. The FAA 
continues to work in partnership with airport owners and airport communities in 
developing and updating FAR Part 150 NCPs. More than 200 airports nationwide 
participate in the FAA’s airport noise compatibility planning program. Since 
1981, the FAA has distributed to airports participating in the program more than 
$1.2 billion in federal funding to identify and reduce the impact of aircraft noise 
on local communities. Currently 55 percent of all large, medium, and small hub 
airports located in the southeast region of the United States have approved NCPs. 
 (The FAR Part 150 Noise Compatibility Program is discussed in detail in Section 
VI.) 


C. Airport and Airway Improvement Act of 1982 


On May 13, 1946, President Truman signed the Federal Airport Act of 1946. This 
Act established a federal airport grants-in-aid program known as the Federal Aid 
to Airports Program (FAAP). The Act’s goal was to promote the development of 
a civil system of airports nationwide. Funds were appropriated from the general 
fund of the U.S. Treasury. The Airport and Airway Development Act (AADA) 
replaced the FAAP in 1970. 
 
As part of the Airport and Airway Development Act, the Secretary of 
Transportation is authorized to make project grants for airport planning and 
development to maintain a safe and efficient nationwide system of public-use 
airports. Upon acceptance of federal funding, an airport owner becomes obligated 
to operate and maintain the airport to certain standards and comply with several 
specific assurances and obligations contained in grant agreements. One of the 
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assurances with which an airport owner must comply involves the establishment 
and maintenance of compatible land uses around airports. This assurance requires 
the airport owner to restrict the use of land adjacent to or in the immediate 
vicinity of the airport to the extent reasonable activities and purposes compatible 
with normal airport operations, including landings and takeoffs of aircraft. 


In 1982, the AADA was replaced by the Airport and Airway Improvement Act 
(AAIA) of 1982. 
 
In addition to the above assurances there are several other assurances of the Act 
relating to planning, land use plan consistency, public participation, and safety, 
including: 
 
Assurance 6: Consistency with Local Plans – A finding of consistency or 
inconsistency with local plans based upon the results of the intergovernmental 
review process is required at the time of application. 
 
Assurance 7: Consideration of Local Interests – The non-airport sponsor 
certifies that fair consideration has been given to the interests of local 
communities. This does not require the sponsor to receive concurrence from all 
local communities, only that during project development their interests have been 
fairly considered in reaching decisions relative to the project.  
 
Assurance 13: Operation and Maintenance – Applies to federally assisted noise 
compatibility project items and requires a sponsor to operate and maintain certain 
noise project items. 
 
Assurance 20: Hazard Removal and Mitigation –When funds are allocated for 
developing new runways, runway safety areas, or to improve existing runways, 
the airport sponsor must own, acquire, or agree to acquire adequate property 
interest. 
 
Assurance 29: Airport Layout Plan – Each project for airport development must 
provide for updating the airport layout plan unless otherwise authorized by the 
Administrator of the FAA. By this assurance, the airport sponsor (owner/operator) 
agrees to keep the ALP current at all times.  
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D. Airport Noise and Capacity Act of 1990 (National Noise 
Policy) 


On November 5, 1990, Congress passed the Airport Noise and Capacity Act 
(ANCA). This act required the establishment of a National Noise Policy. The 
emphasis for establishing a National Noise Policy came about due to the 
magnitude of noise complaints from the public. The opposition to aircraft noise 
by the public is one of the major obstacles to expanding and increasing capacity at 
our nation’s airports. Resolution of the noise debate is one of the most important 
issues facing the aviation industry. The lack of a National Noise Policy had 
created conflict between the airlines, the airport owners, and the communities 
they serve. 


A critical part of the National Noise Policy set by Congress was the requirement 
to eliminate Stage 2 aircraft operating in the contiguous United States. Aircraft 
are rated or classified on the level of noise they emit while taking off and landing. 
Stage 1 aircraft are the noisiest aircraft, such as the original Boeing 707 and 
Douglas DC-8. Congress banned Stage 1 aircraft in 1987.  Stage 2 aircraft include 
the older Boeing 727, 737, 747 and the McDonnell-Douglas DC-9 and DC-10 
(see Exhibit III-1 depicting Stage 2 jet noise “footprints”). The quietest aircraft 
are the Stage 3 aircraft, which include the new Boeing 737, 747, 757, and 767, 
McDonnell-Douglas MD-80 and MD-11, and the European Airbus (see Exhibit 
III-2 depicting Stage 3 jet noise “footprints”). 


The Airport Noise and Capacity Act of 1990 specifically states that after 
December 31, 1999, no person may operate a civil turbojet airplane weighing 
more than 75,000 pounds in the contiguous United States unless that airplane 
meets Stage 3 noise levels. The Act also required that a schedule of phased-in 
compliance be established. Most of the major U.S. airlines have been replacing 
the older Stage 2 aircraft with the newer Stage 3 aircraft or retrofitting Stage 2 
aircraft to meet Stage 3 aircraft requirements. As of September 1998, Stage 3 
airplanes constituted approximately 80 percent of the combined domestic and 
foreign fleets of large turbojet airplanes operating to and from U.S. airports. 


E. Other Applicable Federal Laws and Processes 
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There are several other applicable federal laws and processes that affect land use 
compatibility planning at and around airports: 


National Environmental Policy Act (NEPA) of 1969 


This Act established the fundamental commitment of the federal government to 
fully consider the effects of a proposed action on the human environment. It also 
set the basic requirements for the contents of a “detailed statement” (of impact) to 
be prepared for “major federal actions.” The Council on Environmental Quality 
(CEQ), which was created by NEPA, has developed regulations for the 
implementation of NEPA, and each federal agency has developed guidelines for 
the application of this national policy to its specific programs. NEPA applies to 
every federal approval process. In terms of aviation, this would include, but not 
be limited to, such actions as approval of an Airport Layout Plan (ALP) revision, 
construction of a new runway, or a major runway extension. 
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NEPA is the basic national charter for protection of the environment. NEPA 
declares it a national policy to “encourage productive and enjoyable harmony 
between man and the environment; to promote efforts which will prevent or 
eliminate damage to the environment and biosphere and stimulate the health and 
welfare of man; and to enrich the understanding of the ecological systems and 
natural resources important to the Nation.” The profound impacts of man’s 
activities “on the interrelations of all components of the natural environment” are 
recognized (including urbanization, population growth, industrial expansion, and 
resource exploitation). The Act specifically declares that “governments, and other 
public and private organizations, use all practicable means and measures… to 
create and maintain conditions under which man and nature can exist in 
productive harmony, and fulfill the social, economic, and other requirements of 
present and future generations of Americans.” 
 
Federal agencies are required to “utilize a systematic, interdisciplinary approach 
which will ensure the integrated use of the natural and social sciences and 
environmental design arts in planning and decision-making….” They are also to 
ensure that “unquantified environmental amenities and values may be given 
appropriate consideration in decision making along with economic and technical 
consideration.”  
 
In land use planning, NEPA comes into play when an airport sponsor proposes a 
project or action that requires federal approval. All actions proposed by an airport 
sponsor are reviewed to determine whether there are environmental impacts that 
may result from the action being implemented and if these impacts are significant. 
  


Environmental Assessments (EAs) and Environmental 
Impact Statements (EISs) 


The primary purpose of an Environmental Assessment (EA) or Environmental 
Impact Statement (EIS) is to ensure that the policies and goals defined in NEPA 
are incorporated into the ongoing programs and actions of the federal 
government, in this case the FAA. An EIS/EA is to provide the full and fair 
disclosure of significant environmental impacts and serves to inform decision-
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makers and the public of the reasonable alternatives that would avoid or minimize 
adverse impacts or enhance the quality of the human environment. An EIS is 
more than a disclosure document; it is to be used by federal officials in 
conjunction with other relevant material to plan actions and make decisions. 
 
NEPA requires that a detailed statement be prepared for every recommendation or 
proposal for major federal actions which may significantly affect the quality of 
the human environment. The FAA normally prepares EISs for approval and 
construction of major projects; for changes in projects that substantially increase 
size, capacity, or incorporate additional purposes; and for major changes in the 
operation and/or maintenance of completed projects. EAs are normally prepared 
for all other FAA actions except for certain minor and/or routine actions that are 
categorically excluded from NEPA documentation. A Finding of No Significant 
Impact (FONSI) is prepared by the FAA to accompany an EA when it is 
determined that an EIS will not be prepared. 
 
An EIS/EA process may result in land use programs that are similar to land use 
programs resulting from FAR Part 150 Studies, which are discussed in detail in 
Section VI. In addition, EIS/EAs must consider the broader land use, social, and 
socioeconomic fabric of the communities surrounding an airport. 


Section 404 (b) (1) of the Clean Water Act of 1977 


This Act provides for protection of waters (and wetlands) of the United States by 
ensuring that alternatives to avoid and minimize impacts have been considered. 
The U.S. Army Corps of Engineers (ACOE) administers the Act with assistance 
from the U.S. Environmental Protection Agency (EPA).  Airport development 
projects can often involve impacts to wetlands. 
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Section 401 of the Clean Water Act 


This Act ensures that any activity that may result in a discharge of a pollutant into 
waters of the United States be evaluated for its effects upon water quality and 
compliance with federal and state effluent limitations and water quality standard 
requirements of the Act. The Act is administered by the individual states through 
their Department of Environmental Protection (DEP) or Department of Natural 
Resources (DNR).  Storm water run-off is a concern at airports due to the type of 
activities (such as refueling and deicing) and the amount of impervious surfaces at 
an airport. 


The Endangered Species Act of 1973 


This Act ensures that proposed projects do not jeopardize the continued existence 
of, or result in the destruction of any designated critical habitat for, threatened or 
endangered species and is administered by the U.S. Fish and Wildlife Service.  
Endangered and threatened species often find habitat in and around airports 
attractive, and therefore, could pose a concern for developing airport projects in 
those areas. 


National Historic Preservation Act of 1969 


The National Historic Preservation Act (NHPA) established preservation as a 
national policy and directs the federal government to provide leadership in 
preserving, restoring, and maintaining the historic and cultural environment of the 
Nation. The Act authorizes the Secretary of the Interior to expand and maintain a 
national register of districts, sites, buildings, structures, and objects significant in 
American history, architecture, archaeology, and culture, referred to as the 
National Register.  
 
Homes or properties that are to be acquired or altered by a proposed airport 
development project (such as in the case of sound insulation) as part of a land use 
management program are subject to review and coordination under Section 106 of 
this Act.  
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The FAA or its sponsor airports must prepare historic preservation plans for 
projects under its jurisdiction that discuss survey and evaluation strategies, costs, 
and schedules, and that establish management objectives for historic properties. 


The Clean Air Act Amendments of 1990 


In 1970, the Clean Air Act (CAA) was signed into law, and was amended in 
1990.  The Act is administered by the U.S. EPA and establishes national air 
quality standards.  Aircraft emissions do not significantly contribute to air 
pollution, however, large commercial airports attract a lot of automobiles which 
are major contributors to carbon monoxide/ozone. 


F. Airport-Related Regulations Relating to Compatible 
Land Use Planning 


The following paragraphs describe, in detail, other airport-related regulations that 
affect airport land use compatibility planning. 


FAA Advisory Circular 150/5200-33, Hazardous Wildlife 
Attractants on or Near Airports 


The unwanted interaction between aircraft and wildlife is a situation that needs to 
be avoided. Bird strikes during flight and the interaction of terrestrial and avian 
species with aircraft on the ground is a hazard to aviation. FAA Advisory Circular 
(AC) 150/5200-33, Hazardous Wildlife Attractants on or Near Airports, provides 
guidance on locating certain land uses having the potential to attract hazardous 
wildlife to or in the vicinity of public-use airports such as sanitary landfills and 
wetland mitigation areas. Specifically the AC identifies land uses of concern in 
proximity to airports including, wetlands, ponds, stormwater retention facilities, 
and other similar uses for they offer excellent habitat for avian wildlife. In 
addition, the location of landfills within the proximity of an airport is also 
considered a hazard due to its likelihood to attract flocks of birds.  
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As part of this guide, it is strongly recommended that no new sanitary landfill or 
wetland mitigation projects should be sited within 10,000 feet of an active air 
carrier runway end or within 5,000 feet of an active general aviation runway end. 
The standards, practices, and suggestions contained in this AC are recommended 
by the FAA for use by the operators and sponsors of all public-use airports. In 
addition, the standards, practices, and suggestions contained in this AC are 
recommended by the FAA as guidance for land use planners, operators, and 
developers of projects, facilities, and activities on or near airports. 


Wetlands Mitigation Banking 


The concept of wetlands mitigation banking and how the FAA and airport 
sponsors can use this newly accepted mitigation strategy to more efficiently meet 
Section 404 permit requirements and environmental responsibilities, including 
land use planning, is gaining wider acceptance. These programs provide 
opportunities for the FAA, airports, and local communities and planners to 
develop common-use wetlands mitigation sites away from airports that have the 
potential to provide broader public benefits such as public parks, recreation, 
wildlife refuge, and education areas. 


Federal Aviation Regulation Part 77  


The construction of tall structures – including buildings, construction cranes, and 
cell towers – in the vicinity of an airport can be hazardous to the navigation of 
airplanes. The FAA, through FAR Part 77, established a method of identifying 
surfaces that should be free from penetration by obstructions in order to maintain 
sufficient airspace around airports. FAR Part 77, in effect, identifies the 
maximum height at which a structure would be considered an obstacle at any 
given point around an airport. The extent of the off-airport coverage needing to be 
evaluated for tall structure impacts can extend miles from an airport facility.  
 
Tall structure impacts have historically involved the height of buildings and the 
height of cranes used in construction. However, with the influx of radio antennae 
and, most recently, towers to support wireless telecommunications and digital 
television, the need for careful review of siting such facilities has increased. The 
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location of tall structures within local airspace can significantly affect the ability 
of FAA’s Air Traffic Control to route aircraft into and out of an airport and can 
also reduce an airport’s capacity.  This guide presents the criteria for evaluating 
potential obstructions and summarizes the general processes involved in the 
review and approval of the location of tall structures around airports. 
 
The FAA airspace process serves several essential notification and coordination 
functions, beyond simply ensuring that the approaches to an airport are not 
obstructed by the construction of objects or the construction of other runways. 
Each person proposing any type of construction or alteration under the provisions 
of FAR Part 77 is required to notify the FAA by completing FAA Form 7460-1, 
Notice of Proposed Construction of Alteration. The completed form should be 
sent to the Air Traffic Division of the FAA regional office having jurisdiction 
over the area where the construction or alterations would be located. 
 
Aviation electronic navigation aids (such as radar facilities, and instrument 
landing systems) are necessary to provide for the safe movement of aircraft. 
Although many of the navigation systems are located on the airport, some systems 
(or portions of systems) must be located off airport property. Such electronic 
systems (whether located on-airport or off) have the potential of being interfered 
with if non-aviation related electronic sources are placed in proximity or if 
structures are constructed which could block the navigation aid signals. Where 
off-airport electronic navigation facilities occur, any development proposed to be 
located near these facilities needs to be reviewed by the FAA to determine if any 
interference to the use of the navigation aid would occur. In addition, the 
placement of lights (high mast lighting and stadium lights, for example) near an 
airport can be a visual distraction to pilots approaching an airport facility. The 
process that airports and local governments can follow to ensure that potential 
impacts related to electronic or visual navigation are avoided is included in this 
guide. 


AC 70/7460-2J, Proposed Construction or Alteration of 
Objects that May Affect the Navigable Airspace 
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The FAA Form 7460-1 and the accompanying information in a 7460 Notice of 
Proposed Construction or Alteration package should be sent to the FAA Airports 
Division for all proposed construction or temporary construction cranes on any 
Federally Obligated Airport or to the FAA Air Traffic Division for any 
construction off an airport that meets the notice criteria listed below (see FAR 
Part 77, Section 77.13-Notice Criteria). 
 
A 7460 form is required for the following reasons:  
 


1) So that hazards to aviation are minimized, 
2) To serve as notification to pilots (NOTAMS) of potential airspace 


hazards, 
3) For marking and lighting of structures, 
4) To depict obstacles on aeronautical charts, and 
5) To coordinate radio transmissions between the FAA and FCC.  


 
Construction activities at or near airports must be reported via FAA Form 7460-1 
at least 30 days before proposed construction or application for building permit, 
in any of the following situations: 
 
• Construction/alteration including construction cranes more than 200 feet in 


height above the ground level at its site. 
 


• Construction/alteration including construction cranes of greater height than an 
imaginary surface extending outward and upward at one of the following 
slopes: 


 
− 100-to-1 for a horizontal distance of 20,000 feet from the nearest point of 


the nearest runway of each airport (public-use or military) with at least 
one runway more than 3,200 feet in actual length, excluding heliports. 


 
− 50-to-1 for a horizontal distance of 10,000 feet from the nearest point of 


the nearest runway of each airport (public use or military) with its longest 
runway no more than 3,200 feet in actual length, excluding heliports. 
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− 25-to-1 for a horizontal distance of 5,000 feet from the nearest point of the 


nearest landing and take-off area of each heliport (public use or military). 
 
• Highways, railroads, or other traverseway for mobile objects of a height 


which, if adjusted upward 17 feet for interstate highways, 15 feet for public 
roadways, 10 feet (or the height of the highest mobile object that would 
normally traverse the road, whichever is greater) for private roads, 23 feet for 
a railroad, and for a waterway or any other traverseway not previously 
mentioned, an amount equal to the height of the highest mobile object that 
would normally traverse it, would exceed a standard of the previous 
paragraphs. 


 
• When requested by the FAA, construction/alteration that would be in an 


instrument approach area. 
 


• Any construction on public or military airports. If runways or taxiways to be 
constructed are already shown on an approved Airport Layout Plan (ALP) and 
no changes are required, the 7460-1 does not need to be submitted. Temporary 
cranes or other construction equipment over 20 feet in height require 
submittal of the 7460-1. 


 
The FAA will conduct an aeronautical study and issue a determination to the 
proponent of the construction/alteration which is also forwarded to the airport 
operator if determined to be a hazard. A determination does not relieve the 
proponent of responsibility for compliance with any other local law, ordinances, 
or regulation, or state or other federal regulations. When evaluating proposals, the 
FAA will also examine the use of cranes, derricks, and other construction 
equipment that is used to accomplish the proposal. If construction information is 
not available at the time the 7460 proposal is submitted, further aeronautical study 
for the height of construction equipment is necessary.  
 
Because the FAA has no land use control powers, it is important that local 
planners are aware of the various, critical safety considerations when siting 
developments around airports. 
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IV. FUNDING SOURCES FOR COMPATIBLE 


LAND USE PLANNING 


A. Federal Funding Sources 


There are two primary sources of federal funding for compatible land use 
planning projects: the Airport Improvement Program and the Passenger Facility 
Charge Program, both of which are described below. 


Airport Improvement Program (AIP)  


This program’s primary objective is to help develop public-use airports to meet 
the current projected growth of civil aviation. Federal aid in the form of grants is 
funded with the user-supported aviation Trust Fund. The Trust Fund’s revenue is 
generated by several aviation user taxes on items such as airline tickets, airfreight, 
and aviation fuel.   
 
Eligibility to receive funds under the AIP is contingent upon the type of sponsor 
and the type of activity for which funds are sought.  The different types of 
sponsor, who are eligible for funds, include: 
 


Planning Agencies 
 
A planning agency means any agency designated by the FAA 
Administrator which is authorized by the laws of the state or states or 
political subdivisions concerned to engage in areawide planning for the 
areas in which the grant assistance is to be used.  There are, therefore, two 
levels of planning agencies: 
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• State Level: Typical state agencies that are authorized by state law to 
engage in state airport system planning usually include planning 
offices, aeronautics commissions, and departments of transportation. 


 
• Regional/Metropolitan Level: Typical planning agencies which are 


authorized by state or local laws to engage in regional or metropolitan 
area airport system planning include Metropolitan Planning 
Organization (MPOs), Councils of Governments (COGs), Regional 
Planning Commissions (RPCs) and other similarly organized agencies. 


 
Public Agencies Owning Airports 
 
A public agency is defined as a state, the District of Columbia, the 
Commonwealth of Puerto Rico, the Virgin Islands, American Samoa, the 
Government of the Northern Mariana Islands, the Trust Territory of the 
Pacific Islands, and Guam or any agency of them; a municipality or other 
political subdivisions or a tax-supported organization; or an Indian tribe or 
pueblo. Public agencies owning airports are eligible to receive grants for 
airport master planning, noise compatibility planning, and noise program 
implementation projects and airport development projects. 
 
Public Agencies Not Owning Airports 
 
Public agencies not owning airports are eligible for master planning 
(including site selection) grants for new airports, acquisition of existing 
airports, and noise program implementation projects if such projects are 
included in the noise compatibility program prepared by the local airport 
sponsor and not disapproved by the FAA.  
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Private Airport Owners/Operators 
 
A private owner may be an individual, partnership, or corporation that 
owns or operates a reliever airport or an airport that receives scheduled 
passenger service of aircraft that annually enplane 2,500 or more 
passengers. A privately-owned/operated airport is eligible for funding for 
airport development projects, airport master planning, and noise 
compatibility planning and noise program implementation projects. 


 
Airport owners can submit preapplications for federal aid and subsequently be 
issued grants for planning, development, noise planning, paving, lighting, land 
acquisition, noise compatibility projects such as sound insulation of homes and 
acquisition of noise-impacted properties, and the purchase of certain safety-
related equipment, after meeting the following requirements:  
 
1. The project sponsorship requirements. 
2. The project is reasonably consistent with the plans of planning agencies for 


the development of the area in which the airport is located. 
3. Sufficient funds are available for that portion of the project not paid for by the 


federal government. 
4. The project will be completed without undue delay. 
5. The airport location is included in the current version of the National Plan of 


Integrated Airport System (NPIAS). (See Section V, page V-1, for a 
discussion of the NPIAS.) 


6. The project involves more than $25,000 in AIP funds unless, in the judgment 
of the FAA it would be in the best interest of the federal government to award 
a grant of a lesser amount. 


 
Upon acceptance of federal assistance, an airport owner becomes obligated to 
operate and maintain the airport to certain standards. Acceptance of federal funds 
requires airport owners to comply with assurances and obligations contained in 
the grant agreements. One of the assurances with which an airport owner must 
comply involves compatible land use. This assurance requires the airport owner to 
take appropriate action, including the adoption of zoning laws to the extent 
reasonable, to restrict the use of land adjacent to or in the immediate vicinity of 
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the airport to activities and purposes compatible with normal airport operations, 
including the landing and take-off of aircraft. 
 
AIP grants have been issued directly to non-airport sponsors, such as cities and 
counties, for noise mitigation projects that involved sound insulation. The cities 
of El Segundo and Inglewood, California, which are located near the Los Angeles 
International Airport received federal funding to implement noise-mitigation 
projects which were specifically identified and approved in Part 150 Noise 
Compatibility Studies.   
 
The cities of San Bruno, Pacifica, and Daly and San Mateo County, California, 
located near the San Francisco International Airport have also received federal 
funds to implement sound-insulation projects.  
 
In addition to receiving federal funds for sound insulation projects, cities such as 
Inglewood and Ontario, California, have used federal funds to acquire properties 
that were not compatible with the airport to convert them into more compatible 
land uses. 


Passenger Facility Charges (PFCs) 


The Aviation Safety and Capacity Expansion Act of 1990 grants a commercial 
service airport the authority to impose a passenger facility charge (PFC) to assist 
in financing airport capital development upon approval of the Secretary of 
Transportation.  Approval for an airport to impose a PFC does not require the 
airport sponsor to comply with those assurances and obligations contained in AIP 
grant agreements. 
 
The purposes of this financing mechanism are to: 
 
• Preserve or enhance the capacity, safety, or security of the national 


transportation system. 
 


• Reduce noise impacts resulting from an airport that is part of the system. 
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• Furnish opportunities for enhanced competition between or among air 
carriers.  


 
PFCs may be used for airport noise compatibility measures such as sound 
insulation that are eligible for federal financial assistance, even if the measures 
have not been approved as part of a formal Part 150 Noise Compatibility 
Program.  


B. Other Funding Sources 


There are other funding sources available for compatible land use planning that 
local municipalities and airports may want to consider investigating.  Many 
airport proprietors and state aviation agencies are capable of financing various 
compatible land use projects.  
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V. AIRPORT AND LOCAL LAND USE 


PLANNING PROCESSES 


A. Airport Planning 


Airport planning in the United States is performed at several levels. Local 
planning for airport growth cannot be accomplished without consideration of 
national, state, and regional needs.  Limited state and federal funding of airport 
projects within the national aviation system necessitates prioritization of projects 
in terms of their impact and importance to the aviation system. In addition, 
airports are interconnected, because what happens at an individual airport may 
affect other airports within the system so that coordination of national, state, and 
local development plans may be required. A brief discussion of various levels of 
airport planning is provided in this section. 
 
The National Plan of Integrated Airport Systems (NPIAS) is a 10-year plan, 
which is published biennially by the FAA. The NPIAS lists the public use airports 
and their developments considered to be in the national interest and eligible for 
financial assistance for airport planning and development under the Airport and 
Airway Improvement Act of 1982. 
 
Statewide integrated airport system planning identifies the general location and 
characteristics of new airports and the general expansion needs of existing 
airports to meet statewide air transportation goals. State transportation or aviation 
planning agencies perform this planning with regional and local input. 
 
Regional metropolitan integrated airport systems planning identifies airport needs 
for large regional metropolitan areas and is prepared by regional/metropolitan 


 Page V-1  







V. Airport and Local Land Use Planning Processes 
 


planning agencies.  Needs are stated in general terms and incorporated into 
statewide system plans.  
 
The operators of individual airports prepare airport master plans, usually with the 
assistance of aviation planning consultants. These plans detail the specific long-
range plans of the individual airport within the framework of statewide and 
regional/metropolitan system plans and for review by the FAA. 


B. Airport Master Planning 


This section defines and discusses airport master planning, its purposes, the 
process, and provides an overview of the elements of a typical airport master plan. 


What is an Airport Master Plan? 


The Airport Master Plan is a document that details the long-term development of 
an airport. The plan includes the information, analyses, and resulting decisions 
and policies guiding the future development of an airport, typically over a 20-year 
planning period. To meet future demands, the need for facilities on the public side 
and airfield side of an airport must be detailed in advance, based on an established 
approach for determining need and possible impacts to the community, with a 
plan for implementation and funding. 
 
Master planning is an ongoing process. An original master plan is required as part 
of the site selection of a new airport. As use of an airport grows and changes, 
updates to the original master plan are required to document significant changes 
in policies or development needs. Through the preparation of a master plan, 
justification can be established, alternatives reviewed, public comment received, 
and a policy set for the future so that subsequent land use decisions can be 
compared against an established plan. 
 
Preparation of an airport master plan is outlined in FAA Advisory Circular (AC) 
150/5070-6, Airport Master Plans, dated June 1985. State transportation or 
aviation offices may also provide master plan guidelines to assist airport owners 
within a given state. 
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What is the Purpose of an Airport Master Plan? 


The basic purpose of an airport master plan is to set out a plan for future 
development designed to meet projected needs, given community, environmental, 
and political considerations. The airport manager uses the master plan in decision-
making to evaluate future development proposals against the anticipated need. 
The airport manager; federal and state agencies; and local, regional, and state 
planners use the plan to evaluate off-site development for potential impacts to 
future airport development plans. Other objectives of the master planning process 
include: 
 
• Providing the documentation and analyses to support the reasonableness of 


the proposed master plan development. 
• Presenting future airport development plans for public comment and input. 
• Documenting policies and proposed development for use in policy setting, 


land use compatibility considerations, and debt incurrence. 
• Depicting graphically the future airport development and anticipated land uses 


in the vicinity of the airport. 
• Establishing a realistic schedule based on demand and funding availability for 


implementation of development, including the five-year capital improvement 
program. 


• Establishing the framework for future planning efforts by providing key 
conditions for monitoring. 
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Elements of an Airport Master Plan 


Although each airport and community that an airport serves are unique, there are 
standard elements of any airport master planning process. These elements are 
briefly described in the following paragraphs. 
 
Inventory of Existing Facilities and Airspace – This initial step in the airport 
master planning process identifies and establishes a database of existing airport 
facilities, and reviews information about the airport service area, the surrounding 
communities, and the existing airspace and navigational aids. An historical review 
of aeronautical activity, development of facilities, and community issues is also 
included. This inventory of facilities and services establishes a base against which 
to compare future development. 
 
Forecasts of Anticipated Growth in Activity – Historical information regarding 
the numbers of operations (take-offs and landings), passengers, based aircraft, and 
cargo tonnage moved; socioeconomic data; national trends affecting airport 
growth; and other information are collected for consideration in preparing 
aviation demand forecasts. The forecast years are typically in five-year 
increments with a planning horizon of 20 years. The forecasts needed include 
enplanements, local and itinerant operations, based aircraft, cargo and mail 
tonnage, and peak-hour characteristics for passengers and operations. Based on 
the type of airport being studied, forecasts of international and domestic 
passengers and projections of air carrier and commuter operations may also be 
required. 
 
Demand/Capacity Analysis – The capacity of various airport facilities discussed 
in the facility inventory is compared to the future demand for these facilities as 
supported by the aviation demand forecasts. Airside capacity is determined and 
compared with aircraft demand forecasts to determine the need for and timing of 
new runways, runway extensions, taxiways, or additional navigational aids that 
will increase capacity. Airspace capacity is also examined based on projected 
aircraft fleet mix, the proposed runway configuration, the locations of other 
airports in the area, and the types of operations (instrument approaches and visual 
approaches). 
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Terminal area capacity needs are determined for terminal areas and gates, 
curbside, and public and employee automobile parking. Surface access capacity 
for surface roads into and out of the airport, including terminal areas, cargo areas, 
and general aviation facilities, must be reviewed to determine what future 
capacity is available in the roadway system. Demand for other facilities on the 
airport, such as fuel farms, cargo areas, maintenance areas, and general aviation 
facilities is also determined. Lastly, revenue-producing non-aviation uses, such as 
industrial parks, and hotels, may also be reviewed. The need for any of these 
facilities is balanced against the availability of land to meet future airport needs 
and consideration of what is the highest and best use of available land. In 
addition, the timing of the improvements must be considered based on need and 
available funding. 
 
Alternatives –Because options frequently exist as to how to serve the future needs 
of an airport’s service area, an analysis of alternatives that can meet the projected 
growth while achieving community goals is conducted as a critical part of the 
master planning process. The alternatives analysis results in a recommendation 
for the most reasonable development approach that maintains an acceptable mix 
of airport-related land uses, considers airspace and environmental concerns, and 
remains responsive to community concerns. 
 
Environmental Analysis – Existing and potential environmental impacts, and any 
possible mitigation of adverse environmental impacts, must be considered during 
the master planning process. This portion of the master plan, while not to the 
detail required in an environmental assessment or environmental impact statement 
as outlined by the National Environmental Policy Act (NEPA), should provide an 
overview of environmental issues and potential mitigation to be considered with 
the implementation of the selected airport development plan. 
 
Plan Implementation –  A schedule for development and review of available 
funding is required–with the selection of a preferred alternative for airport 
development. The financial feasibility of the implementation of the master plan 
development must be considered, including both capital and ongoing operating 
costs. Five-, 10-, and 20-year development plans are provided with a more 
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detailed look at the shorter-term (five-year) projects to be included in the airport 
capital improvement program. 
 
Airport Layout Plan (ALP) – The existing conditions and the future 
developments proposed in the airport master plan are graphically depicted in the 
Airport Layout Plan (ALP) as described in AC150/5300-13, Airport Design, 
Appendix 7, “Airport Layout Plan Components and Preparation.” The ALP is a 
reference document for use by airport staff, the public, local municipalities having 
jurisdiction around an airport, and the FAA. It is the one element of the airport 
master planning effort that must be reviewed and approved by the FAA, although 
it is frequently conditionally approved subject to receiving environmental 
determinations on proposed airport projects, such as a new runway. 
 
The ALP is an important planning document for the FAA. To evaluate proposed 
developments around an airport that may pose a hazard to navigation, the FAA 
uses the ALP. The FAA also uses the ALP for coordinating other airports’ 
development plans to avoid airspace conflicts. In addition, the ALP is a record of 
how FAA design criteria are being met and what criteria must be met for 
proposed improvements. 
 
A typical ALP set includes the existing and proposed airport layout plans, 
airspace drawings, inner approach surface drawings, terminal area drawings, 
existing and proposed land use drawings, and the airport property map. These 
elements are briefly described in the following paragraphs: 
 
• Airport Layout Plan Drawing – This drawing includes the existing and 


proposed layout of the airport, wind coverage table and wind rose, data tables, 
building tables, and a list of any approved or proposed modifications to FAA 
design standards. (Exhibit V-1 depicts an airport layout plan drawing for 
DeKalb-Peachtree Airport.) 


 
• Airport, Airspace Drawing – The FAR Part 77 surfaces are shown on this 


drawing, including plan views, and approach profile details of the existing and 
ultimate runway approaches and any penetrations with the dispositions of 
these obstructions. 
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• Inner-Portion of the Approach Surface Drawing – Existing and ultimate 
plan and profile views of the inner portion of the approach to each runway end 
out to a 100-foot height are provided on this drawing. In addition, an 
obstruction table is provided that identifies the approach surface penetration 
and the proposed disposition of the obstructions. 


 
• Terminal Area Drawing – This drawing is a larger scale plan view of the 


aprons, buildings, hangars, parking, and other facilities within the terminal 
area. This drawing may not be required for small airports where the ALP is at 
a scale that is large enough to provide these details. 


 
• Land Use Drawing – The information depicted on this drawing includes the 


existing and recommended use of all land within the ultimate airport boundary 
and in the vicinity of the airport. 


 
• Airport Property Map – This drawing identifies the various tracts of land 


within the airport boundary and lists how the tracts were acquired. Avigation 
easement areas outside the airport boundary should also be depicted. 


 
Public Coordination – Public input is very important to the airport planning 
process. For large or controversial master planning efforts, a task force or 
committee may be formed by the airport sponsor to provide input during the 
development of the planning document. The task force can include airport users; 
tenants; local, state, and federal government agencies; community groups; and 
private citizens. 
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Public meetings or workshops could also be conducted at key points in the 
development of the master plan. These workshops allow the public, affected local 
municipalities, and community groups to provide critical input so that potential 
impacts can be identified and possibly avoided or minimized. 


How Are Master Plans and Land Use Compatibility 
Planning Related? 


The airport master planning process provides a means to promote land use 
compatibility around an airport. Incompatible land uses around an airport can 
affect the safe and efficient operation of aircraft.  Incompatible land uses can 
include wildlife-attracting land uses such as wetlands and landfills, cell towers 
and antennae transmitting signals that interfere with radio transmissions and/or 
navigational aids, lights that may be disorienting to a pilot, and tall structures 
including towers and construction cranes that may impact an airport’s airspace. 
 
Within an airport’s noise impact areas, residential and public facilities such as 
schools, churches, public health facilities, and concert halls are sensitive to high 
noise levels and can affect the development of the airport. To assist in the 
assessment of noise compatibility/incompatibility in the airport environs , a land 
use compatibility table has been developed (see Exhibit V-2). Designations in 
this table, however, do not constitute a federal determination that any use of the 
land covered by this program is acceptable or unacceptable under federal, state, or 
local law. The responsibility for determining the acceptable and permissible land 
uses remain with the local authorities. 


 
The land uses shown on Exhibit V-2 are land uses that are compatible with airport 
operations. Most commercial and industrial uses, especially those associated with 
the airport, are good neighbors to airports. Land uses where the airport creates the 
demand, such as motels, restaurants, warehouses, shipping agencies, aircraft-
related industries, and industries that benefit from the access to an airport, are 
compatible land uses. 
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Other uses that may be compatible with airports are large parks, conservatory 
areas, and other open spaces. These land uses are created for public purposes and 
are opportunities for local government bodies to provide facilities that serve 
another public purpose to protect airport operations. Forestry service, landscape 
services, golf courses, and some extractive industries such as mining and 
excavations are also compatible with airports. 
 
Agriculture is another land use that is compatible with airport operations as long 
as the use is not a wildlife attractant. Agricultural use of land near an airport 
permits the owner of the property to efficiently use land while providing an 
additional benefit to the community for airport protection. 


C. Airport Master Planning and Comprehensive Land Use 
Plans 


The master plan is a published document approved by the governmental agency 
or authority that owns/operates the airport through a public hearing process. The 
airport master plan should be incorporated into local comprehensive land use 
plans and used by local land use planners and airport planners to evaluate new 
development within the airport environs. 
 
Integration of airport master plans and comprehensive land use plans begins 
during the development of the master plan. Local municipalities within and 
surrounding the airport boundaries must be contacted to collect demographic data 
and information on existing land uses in and around airports. The local 
comprehensive land use plans are also reviewed to determine what types of land 
uses are planned for the future. Additionally, zoning ordinances should be 
reviewed to determine what uses are currently permitted around the airport and if 
there have been any recent changes in zoning. It is important that local land use 
planners become involved in the review and development plans of the airport’s 
master planning process by providing input on future airport development plans 
and what potential impacts these plans may have on communities around the 
airport. Any conflicts or inconsistencies between airport development plans and 
the local comprehensive plans should be noted in the airport master plan. 
The information on future airport expansion and development contained in the 
airport’s master plan should be incorporated in the development of 
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comprehensive land use plans or their subsequent updates or amendments to 
ensure land use compatibility in and around airports. During the development of 
such plans, formal coordination and consultation with the airport staff should 
occur so that the airport’s future plans for expansion can be taken into 
consideration. Local land use planners should review the airport’s master plan to 
determine how future airport projects could affect existing and projected future 
land uses around airports. 
 
Other opportunities for coordination and communication between the airport and 
local planning agencies include the FAA Noise Compatibility planning process 
(discussed in detail in the next section). These studies provide opportunities for 
input from the aviation users, local municipalities, communities, private citizens, 
and the airport on recommended operational measures and land use control 
measures that could minimize or prohibit the development or continuation of 
incompatible land uses. 
 
Lastly, the airport master plan is also a tool to ensure that planning among federal, 
state, regional, and local agencies are coordinated. The incorporation and review 
of these plans provide for the orderly development of air transportation while 
protecting the public health, safety, and welfare. 
 
The legal structure of airport ownership will determine its power to regulate or 
influence land uses around the airport.  Municipalities or counties with this 
regulatory authority need to be made aware of existing and long-term airport 
development plans and the importance of minimizing incompatible land uses. An 
airport master plan is a published document to make all the affected agencies 
aware of existing and long-term airport development plans, and how they can be 
compatibly integrated into the larger community.  The master plan is of major 
importance to local communities within which, or near where, such facilities are 
located. Because air travel is a major means of travel for most people as well as 
the transporting of goods and materials, it is extremely important that airport 
planners and local land use planners work together toward cooperative land use 
planning efforts. 


D. Aircraft Noise Compatibility Planning 


 Page V-12  







V. Airport and Local Land Use Planning Processes 
 


Aircraft noise has created an impact on surrounding land uses since the beginning 
of aviation, but in the late 1950s it became a major issue with the introduction of 
turbojet aircraft.  Over the last four decades, the number of aircraft operations 
(particularly jet operations) has increased significantly in response to public 
demands to expand national air passenger and cargo service.  As aviation activity 
increased, so did the areas of noise exposure.  It became apparent that aircraft 
noise impacts needed to be addressed and the most effective method of reducing 
aircraft noise impacts was at the source – reducing noise emitted by aircraft 
engines and improving aircraft climb capabilities. 
 
Over the years, technology advancements have led to the development of new 
generations of aircraft with substantially reduced noise levels.  These 
advancements, combined with federal legislation to phase-out noisier aircraft 
weighing 75,000 pounds or greater, have resulted in a quieter aircraft fleet 
operating throughout the United States.  By 2000, or shortly thereafter, all large 
commercial passenger and cargo aircraft will meet the more stringent federally 
mandated noise control standards.  This noise-reduction technology has also 
spread to the general aviation industry with new general aviation aircraft entering 
the fleet being much quieter than those of the past.  The positive result has been 
the continued reduction of areas of high noise exposure around our nation’s 
airports.  Research is currently underway to develop Stage 4 noise control 
standards resulting in further reductions in aircraft noise levels.  
 
To continue to progress in achieving aircraft noise and land use compatibility, the 
focus must include not only now a national perspective of noise control at the 
source, to airport-specific noise and land use compatibility planning.  This 
planning involves the local airport’s evaluation of aircraft operational procedural 
changes which could be developed to reduce noise exposure and local 
government’s establishment of effective land use controls within high noise 
exposure areas.  To be effective, the implementation of an aircraft noise control 
and land use compatibility plan requires close coordination and cooperation 
between the local airport, the FAA, and state and local entities. 
 
When developing noise compatibility plans, it is helpful for all involved parties to 
have an understanding of the various noise control measures that have been 
recommended at other airports throughout the United States and how those 
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measures were implemented.  This understanding can serve as a basis for 
considering the applicability and ultimate selection and implementation of noise 
controls as they relate to specific airports.  However, measures right for the 
environs around one airport may not be right at another.  Thus, this guide does not 
recommend specific controls for implementation but, instead, identifies a wide 
variety of possible noise control methods related to aircraft flight procedures and 
land use controls, which could be applied for specific airport conditions. 


This discussion of FAR Part 150 Noise Compatibility Programs is designed to 
provide an understanding of the federal process available to airport owners to 
mitigate the impacts of aircraft noise on surrounding communities.  Through this 
process, airport owners work with the FAA, airport tenants and users, local and 
regional planning agencies, local units of government, and other interested parties 
to identify mitigation measures which can be implemented through airport 
operations, air traffic control measures, and land use planning and regulatory 
actions.  Participation in this program is voluntary for the airport owner. 


When an airport owner conducts a Part 150 Noise Compatibility Program 
planning study, it is advisable to consider a threshold of annual aircraft activity at 
the airport must be met.  This threshold is defined in FAA Order 5050.4A, Airport 
Environmental Handbook, October 8, 1985, paragraph 47 (e)(1): 
 


No noise analysis is needed for proposals involving Design Group 
I and II airplanes on utility (reference Advisory Circular 150/5300 
4B) or transport (reference Advisory Circular 150/5300 12) type 
airports whose forecast operations in the period covered by the 
environmental assessment do not exceed 90,000 annual propeller 
operations or 700 annual jet operations.  These numbers of 
propeller aircraft operations result in cumulative noise levels not 
exceeding 60 Day/Night Level (DNL1) more than 5,500 feet from 
start of takeoff roll or 65 DNL on the runway itself.  Jet operations 
of 700 or less do not produce a 60 DNL contour using this method. 
 Note that the Cessna Citation 500, the Gates Learjet 35A, and any 


                                                 
1
 The noise emanating from airport operations rises, falls, and even ceases throughout the day.  Various noise descriptors or metrics have been developed to reflect how people 


are affected by the time-varying noise exposure levels resulting from aircraft operations.  The Day-Night Average Sound Level (DNL) metric is currently the standard noise 
descriptor specified by the Federal government for transportation noise sources.  FAA Order 1050.1D, Policies and Procedures for Considering Environmental Impacts, and 
Order 5050.4A, Airport Environmental Handbook, require the use of the DNL noise metric in evaluating noise exposure in environmental assessments of Federal actions.  Part 
150 of the Federal Aviation Regulations (FAR) specifies the use of DNL in noise compatibility studies.  


 The DNL metric employs the equivalent sound level (Leq), a single numerical noise rating which, over a given period of time, would represent the same noise energy as the 
time-varying sound level.  The DNL metric was derived to account for the greater annoyance caused by sound intrusion at night.  It augments the equivalent sound level 
occurring between 10:00 p.m. and 7:00 a.m. by 10 dB before being combined with the equivalent sound level for the period 7:00 a.m. to 10:00 p.m.  The DNL provides a 
numerical description of the weighted 24-hour cumulative noise energy level using the A-weighted decibel scale, typically over a period of a year.  The method of weighting the 
frequency spectrum, the A-weighted scale, was adopted by the FAA to describe environmental noise because it most closely mimics the receptivity of the human ear. 
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other jet aircraft producing equivalent or less levels of noise are 
quieter than many propeller aircraft under 12,500 pounds and 
therefore may be counted as propeller aircraft rather than jet 
aircraft. 


 
Generally, when annual operations are below 90,000 propeller operations or 
below 700 jet operations, the cumulative noise levels of greater than 65 DNL 
typically would remain within the airport’s property line.  When this condition 
occurs, airports often find that conducting a Part 150 study does not provide any 
appreciable benefit to the community.  In cases where the annual aircraft 
operations are greater than those levels listed above, a Part 150 study may be 
effective. 
 
One product of a Part 150 Noise Compatibility Program is the noise compatibility 
plan (NCP) which recommends land use management measures to be 
implemented by local jurisdictions.  During the conduct of a Part 150 Study, each 
jurisdiction is encouraged to adopt relevant parts of the NCP as an element of 
their comprehensive plan, or to incorporate NCP recommendations as planning 
guidelines if a comprehensive plan is to be adopted in the future.  Including the 
recommended land use management measures in a comprehensive plan supports 
the need for land use compatibility with aircraft operations and the airport.  The 
comprehensive plan is the tool that provides policy makers, land use regulators, 
developers, airport owners, and the general public with the plan and policies to 
guide and direct new development or re-development opportunities. 


What is A Part 150 Study? 


Part 150 is the abbreviated name for the Airport Noise Compatibility Planning 
process outlined in Part 150 of the Federal Aviation Regulations (FARs) (see 
Exhibit V-2).2  The Part 150 Program was established under the Aviation Safety 
and Noise Abatement Act of 1979 (ASNA) and allows airport owners to 
voluntarily submit noise exposure maps and noise compatibility programs to the 
FAA for review and approval.3   
 


                                                 
2


  14 CFR Part 150, hereinafter referred to as Part 150 or the Part 150 Program. 
 
3


  Aviation Safety and Noise Abatement Act of 1979:  49 U.S.C. 47501 through 47509, hereinafter referred to as ASNA. 
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According to the ASNA, a noise compatibility program sets forth the measures 
that an airport owner “has taken” or “has proposed” for the reduction of existing 
incompatible land uses and the prevention of additional incompatible land uses 
within the area covered by noise exposure maps.  (Exhibit V-3) shows the land 
use categories which are considered to be compatible/incompatible with aircraft 


noise levels between 55-65 DNL, 65-75 DNL, and 75 DNL and greater.) 
 
The need for airport noise compatibility planning is an outgrowth of the explosive 
growth of commercial jet aviation in the 1960s.  This was followed in the late 
1960s by the growing public awareness of environmental quality and the passage 
of the National Environmental Policy Act (NEPA).  Since that time, aircraft noise 
has become the single most important barrier to the expansion of airport capacity 
around the country.  Part 150 provides for a standardized planning process that is 
supported by federal funding for implementation of Part 150 programs.  
 
The ASNA was designed to encourage strong concepts of local initiative and to 
allow for flexibility.  The preparation and submission of noise exposure maps and 
noise compatibility programs is strictly voluntary and left to the discretion of 
local airport owners.  Airport owners also may choose to submit noise exposure 
maps without preparing and submitting a noise compatibility program.  The types 
of measures that airport owners may include in a noise compatibility program are 
not limited by the ASNA, allowing airport owners a lot of flexibility to submit a 
broad array of measures – including innovative measures – that respond to local 
needs and circumstances. 
 
The general goals and objectives addressed by a Part 150 Noise Compatibility 
Study include: 
 
• Reduce the existing and projected noise levels over existing noise-sensitive 


land uses, where feasible. 
• Reduce the number of new noise-sensitive developments near the airport. 
• Provide mitigation alternatives that are sensitive to the needs of the 


community and its stability. 
• Maintain consistency with local land use planning policies. 
• Mitigate impacts in accordance with federal guidelines, where feasible. 
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What is the Purpose for Conducting a Part 150? 


The purpose for conducting a Part 150 Study at an airport is to develop a 
balanced, cost-effective, voluntary plan for reducing current noise impacts from 
an airport’s operations, where practical, and to limit additional noise impacts in 
the future. In some cases, it may not make sense for an airport to conduct a Part 
150 Study. Those airports that are completely surrounded by high-density 
residential development and other incompatible land uses may want to consider 
modification of existing air traffic operational procedures. Modification of these 
measures can be evaluated and implemented without preparing a Part 150 Study. 
The land use measures that are normally recommended in a Part 150 Study would 
not be effective in reducing or eliminating incompatible land uses around the 
airport. Also, the level and extent of development sometimes is so high that 
measures such as sound-proofing or property acquisition are not feasible due to a 
lack of funding at both the federal and local levels. 
 
On the other hand, an airport that is located in an area where there is still vacant 
or undeveloped land, may have the opportunity to establish compatible land uses 
around the airport. Preparing a Part 150 Study in this case could be instrumental 
in identifying and implementing land use controls which would promote and 
establish compatible land uses in the vicinity of the airport. 
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A Part 150 Study is comprised of six major steps: 
 
1) Identify Noise and Land Use Issues and Problems – The first step of the Part 


150 Study is the systematic identification of issues and problems concerning 
airport/aircraft noise and local land use planning efforts.  This information is 
usually provided by airport staff, members of the airport’s public and 
technical advisory committees, local planners, and other interested parties.4   
This process plays a vital role in alerting the consultants/airport owners/FAA 
to any unique noise impacts, on- and off-airport planning issues, community 
concerns, and/or airport user issues. 


 
2) Define Current (Existing) and Future (Five-Year) Noise Exposure – The 


second step of the Part 150 Study is to define the levels of noise exposure 
around the airport, which includes both the existing conditions and forecasts 
for the future or at a minimum a five-year planning period.  The existing 
conditions noise exposure is based on the airport’s current operating 
procedures without additional efforts to abate noise. Within the area of noise 
exposure, the number of residents (population) and noise-sensitive land uses 
(housing units, schools, churches, nursing homes, hospitals, and libraries) are 
identified within the 65 DNL or greater noise contour.5  (Exhibit V-4 
illustrates how noise contours are generated through the use of the Integrated 
Noise Model.)  The noise metric used in the development of the noise 
exposure contours is the Day-Night Average Sound Level (DNL) the 
derivation of which is depicted on Exhibit V-5.    


 
 
 
 
 
 


                                                 
4 A Planning Advisory Committee (PAC) is usually formed for the purposes of a Part 150 Study to provide a forum in which consensus or general agreement can be sought on 


the recommended actions proposed in the NCP.  (The PAC is generally concerned with overflight issues and recommendations to amend local land use controls.)  The PAC is 
typically composed of citizen representatives from local interest groups and neighborhoods; representatives of local, regional, state, and Federal agencies; and the local 
business community.  In consort with the PAC, a Technical Advisory Committee (TAC) is typically also formed.  The TAC is composed of the FAA, the Air Traffic Control Tower 
(ATCT), airline/cargo operators, airport users and tenants, county planning agencies, and airport staff.  The TAC acts as a non-voting advisory body to the airport’s consultants 
and airport staff on matters pertaining to technical analysis used in formulating NCP noise abatement recommendations. 


5
 Aircraft-related noise exposure is defined through use of noise contours prepared using the Integrated Noise Model (INM) Version 5.01a which is the Federal Aviation 


Administration (FAA) approved model. (See Exhibit 4.) 
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DNL is the required metric of the FAA and is the recognized industry 
standard.  The products of this step are the Noise Exposure Maps (NEMs): the 
Existing Conditions NEM and the Future (Five-Year) NEM. 


 
3) Evaluate Alternative Measures – Step three is the evaluation of all feasible 


options to abate noise and manage the encroachment of incompatible land 
uses within the airport environs.  Measures evaluated are those typically 
suggested by the planning and technical advisory committees, the public, the 
airport sponsor, and the airport’s consultants.  Each measure is evaluated for 
its effectiveness in reducing noise, as well as its cost, safety, and 
implementability. 


 
4) Develop a Noise Compatibility Plan – The fourth step in the Part 150 process 


is the development of a noise compatibility plan.  This plan consists of an 
optimum combination of preferred noise abatement and land use management 
measures, as well as a plan for the implementation of these measures.6   For 
planning purposes, the implementation plan also includes the estimated cost to 
the airport sponsor, the FAA, airport users, and the local units of government, 
for each of the recommended measures. 


 
5) Obtain Necessary FAA Approval – Step five is the submission of the 


completed Part 150 Noise Compatibility Program to the FAA for review and 
approval.  The criteria for the approval or disapproval of measures submitted 
in a Part 150 program are set forth in the ASNA which stipulates that a noise 
compatibility program will be federally approved if: 


• The program measures do not create an undue burden on interstate or 
foreign commerce; 


• The program measures are reasonably consistent with the goal of reducing 
existing incompatible land uses and preventing the introduction of 
additional incompatible land uses; and 


• The program provides for updating the program in the future through the 
submission of a revised noise exposure map. 


• Is not unjustly discriminatory. 


                                                 
6 The land use management measures consist of both remedial (corrective measures which are typically sound insulation or 


acquisition) and preventive measures (land use controls which typically amend or update the local zoning ordinance, comprehensive 
plan, subdivision regulations, and building code). 
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• Does not derogate safety or adversely affect the safe and efficient use of 
airspace. 


• To the extent practicable, meets both local and national needs of the 
national air transportation system, considering tradeoffs between 
economic benefits derived from the airport and the noise impacts. 


• Can be implemented in a manner consistent with all of the powers and 
duties of the Administrator of the FAA. 


 
Failure of the FAA to approve or disapprove a noise compatibility program 
within 180 days, except for measures relating to flight procedures, is deemed 
to be an approval under the ASNA.7  The ASNA also sets forth the criteria 
under which grants may be made to carry out noise compatibility projects, 
consistent with the ASNA’s overall deference to local initiative and 
flexibility.   


6) Develop an Implementation and Monitoring Plan – The sixth, and final, step 
is the development of techniques to monitor the implementation efforts.  This 
process is internal to the airport and could include tracking the progress of the 
grants applications and funding received, or the implementation status of each 
recommended measure (such as, how many home-owners have elected to 
participate in sound insulation, how many homes have been insulated, the 
number of properties acquired, and the population relocated). 


Typical Recommendations Contained in a Noise 
Compatibility Plan 


The typical recommendations resulting from conducting a Part 150 Study can be 
categorized in two basic areas: operational noise abatement and land use 
management measures.  


Operational noise abatement measures address aircraft and airport noise at its 
source and are recommended by the airport sponsor.  The FAA’s Air Traffic 
Division evaluates recommended operational noise abatement measures to 
determine whether they can be implemented safely and if implementation would 
result in potential environmental impacts.  Operational noise abatement measures 
include: 


                                                 
7 FAA approval or disapproval is provided in a written Record of Approval (ROA) to the airport sponsor within the 180-day period. 
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• Changes in runway or flight track use - measures that vary runway or flight 


track usage (for example, increased/decreased use of a crosswind runway). 
• Changes in flight track location - measures that relocate aircraft from 


existing to constructed flight tracks over less populated areas or along 
corridors that provide greater operating efficiency. 


• Modifications to aircraft performance - measures that modify the aircraft 
flight profile (including airspeed, altitude, and power). 


• Improvements or modifications to airport facilities – measures that require 
construction-related efforts on the airfield (for example, ground run-up 
enclosures, blast fences, and berms). 


 
Land use management measures include preventive (land use controls) and 
remedial (corrective) techniques.  Preventive land use management techniques 
seek to prevent the introduction of additional noise-sensitive land uses within 
existing and future airport noise contours.  These measures must be implemented 
by the local jurisdictions.  In some cases, the airport sponsor can only recommend 
that such measures be included in planning and regulatory documents. However, 
in other cases, the airport sponsor does have legal authority or an active role in 
influencing changes in land use that are compatible with airports. 
 
Preventive measures (land use controls) include: 
 
• Compatible Use Zoning - commercial, industrial, or farmland zoning. 
• Zoning Changes, Residential Density - large-lot zoning, planned 


development, multi-family zoning. 
• Noise Overlay Zoning - special regulations within high-noise areas. 
• Transfer of Development Rights - zoning framework to authorize private sale 


of development rights to encourage sparse development in high-noise areas. 
• Environmental Zoning - environmental protection zoning to support airport 


land use compatibility (such as, floodplains). 
• Subdivision Regulation Changes - requires dedication of noise/avigation 


easements, plat notes. 
• Building Code Changes - requires sound insulation materials in new 


construction. 
• Dedicated Noise/Avigation Easements - requires development permits. 
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• Fair Disclosure Regulations - requires seller to notify buyer of aircraft noise. 
• Comprehensive Planning - policies supporting land use compatibility; can 


involve specific land use plans and policies to guide rezoning, variances, 
conditional uses, and public projects. 


• Capital Improvement Programming - public investments which support 
airport land use compatibility. 


 
Remedial (corrective) land use management techniques seek to remedy existing 
and projected future unavoidable noise impacts in existing areas of incompatible 
land use.  Remedial (corrective) measures include: 
 
• Guaranteed Purchase (Fee Simple) - outright purchase of property with the 


intent of removing incompatible use by demolition of structure. 
• Development Rights Purchase - purchase of rights to develop property. 
• Land Banking - acquisition of vacant land for long-term airport facility 


needs. 
• Redevelopment - acquisition and redevelopment of property. 
• Purchase Assurance - airport acts as buyer of last resort, sound-insulates 


house, sells property, retains easement. 
• Sales Assistance - airport sound-insulates house, guarantees that the property 


owner will receive the appraised value (or some increment thereof, regardless 
of final sales value that is negotiated with a buyer), retains easement. 


• Sound Attenuation - sound insulation of homes, noise-sensitive institutions, 
retains easement. 


• Noise/Avigation Easement Purchase - purchase of easement only. 


Part 150 and Preventive Noise Mitigation Measures 
(Land Use Controls) 


In establishing the airport noise compatibility planning program, which became 
embodied in FAR Part 150, the ASNA did not change the legal authority of state 
and local governments to control the uses of land within their jurisdictions. Public 
controls on the use of land are commonly exercised by zoning.  Zoning is a power 
reserved to the states under the U.S. Constitution.  It is an exercise of the police 
powers of the states that designates the uses permitted on each parcel of land.  
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This power is usually delegated in state enabling legislation to local levels of 
government. 


Many local land use control authorities (municipalities, counties, etc.) have not 
adopted zoning ordinances or other controls to prevent incompatible development 
(primarily residential) within the noise impact areas of airports.  An airport’s 
noise impact area, identified within noise contours on a noise exposure map, may 
extend over a number of different local jurisdictions that individually control land 
uses.  For example, at six airports recently studied, noise contours overlaid 
portions of anywhere from 2 to 22 different jurisdictions.8 
 
The Evaluation of Preventive Measures Implementation 
 
While airport owners have included measures in noise compatibility programs 
submitted under Part 150 to prevent the development of new incompatible land 
uses through zoning and other controls under the authorities of appropriate local 
jurisdictions, success in implementing these measures has been mixed.  A study 
performed under contract to the FAA, completed in January 1994, evaluated 16 
airports having approved Part 150 programs for the implementation of land use 
control measures.  This study found that of the 16 airports, six locations had 
implemented the recommended zoning measures, seven locations had not 
implemented the recommended zoning measures, and three were in the process of 
implementation. 
 
Another independent survey looked at 28 airports, 17 of which have FAA-
approved Part 150 programs in place. This study found that nine had implemented 
noise overlay zoning, six had implemented compatible land use zoning, and eight 
had implemented compatible building code regulations.9 When attempting to 
manage the encroachment of new incompatible land uses near airports, the 
primary roadblock to implementation seems to be when the airport sponsor’s 
jurisdiction is different than the surrounding jurisdictions where the development  
is occurring.  This is consistent with observations by the FAA and with a previous 
General Accounting Office report which observed that “the ability of airport 
owners to solve their noise problems is limited by their lack of control over the 


                                                 
8


 Charlotte/Douglas International: two jurisdictions (1997); Indianapolis International: three jurisdictions (1998); Rickenbacker International (Columbus, OH): six jurisdictions 
(1997); Los Angeles International (CA): four jurisdictions (1998); Chicago Midway (IL): eight jurisdictions (1998); and Chicago O'Hare (IL): 22 jurisdictions (1998).  Source:  
Landrum & Brown, 1998. 


9
 Source:  Landrum & Brown, May, 1998, Chicago Midway Airport Noise Abatement Programs at Large Air Carrier Airports. 
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land surrounding the airports and the operator’s dependence on local communities 
and states to cooperate in implementing land use control measures,” such as 
zoning for compatible uses.10  
 
Why Are Preventive Measures Not Implemented? 


 
The FAA’s January 1994 study explored factors that contribute to the failure to 
implement land use controls for noise mitigation purposes.  A major factor is the 
multiplicity of jurisdictions with land use control authority within airport noise 
impact areas.  The greater the number of different jurisdictions, the greater the 
probability that at least some of them will not implement controls.  In some 
locations, local land use control jurisdictions and airport owners have not 
developed cooperative relationships. The absence of a cooperative relationship 
impedes appropriate land use compatibility planning.  Further, some local 
jurisdictions are not fully aware of the effects of aircraft noise and of the 
desirability of land use controls.  Frequent changes in local government 
administration’s can also have an impact on compatible land uses being 
established around airports.  These conditions could be improved through greater 
efforts by all involved parties to communicate and inform each other about the 
nature of aviation noise and of the effective preventive and remedial actions 
available to local jurisdictions to ensure long-term compatible land uses in and 
around airports. 
 
Some jurisdictions do not perceive land use controls as a priority because the 
amount of vacant land available for incompatible development within the airport 
noise impact area is small, perhaps constituting only minor development on 
dispersed vacant lots, or because the current demand for residential construction 
near the airport is low to nonexistent.  In such areas, land use control changes are 
not considered to have the ability to change substantially the number of residents 
affected by noise because development trends are generally market driven.  
Jurisdictions may also give consideration of aircraft noise impacts a low priority 
compared to the economic advantages of developing more residential land or the 
need for additional housing stock within a community.  A zoning change from 
residential to industrial or commercial may not make economic sense to the local 


                                                 
10


 [4910 - 13] Department of Transportation, Federal Aviation Administration, 14 CFR Part 150 [Docket No. 28149], Final Policy on Part 150 Approval of Noise Mitigation 
Measures: Effect on the Use of Federal Grants for Noise Mitigation Projects, Action:  Notice of Final Policy.  Issued in Washington, DC, on March 27, 1998. 
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jurisdiction if little demand exists for this type of development.  Therefore, a 
zoning change is viewed as limiting development opportunities and diminishing 
the opportunities for tax revenues. 
 
In some cases, zoning for compatible land use has met with organized public 
opposition by property owners arguing that the proposed zoning is a threat to 
private property rights, and that they deserve monetary compensation for any 
potential property devaluation.  Further, basic zoning doctrine demands that the 
individual land parcels be left with viable economic value, that is, that they be 
zoned for a use for which there is reasonable demand and economic return.  
Otherwise, the courts may determine a zoning change for compatibility to be a 
“taking” of private property for public use under the Fifth Amendment to the U.S. 
Constitution, requiring just compensation. 
 
One or more of the factors hindering effective land use controls may be of sufficient 
importance to preclude some jurisdictions from following through on the land use 
recommendations of an airport’s Part 150 noise compatibility program. When  
either an airport sponsor’s or a non-airport sponsor's jurisdiction allows  
additional incompatible development within the airport's noise impact area, it can 
result in noise problems for the people who move into the area. This can, in turn, 
result in noise problems for the airport owner in the form of inverse condemnation 
or noise nuisance lawsuits, public opposition to proposals by the airport owner to 
expand the airport’s capacity, and local political pressure for airport operational  
and capacity limitations to reduce noise.  Some airport owners have taken the 
position that they will not provide any financial assistance to mitigate aviation  
noise for new incompatible development.  Other airport owners have determined 
that it is a practical necessity for them to include at least some new residential areas 
within their noise assistance programs to mitigate noise impacts that they were 
unable to prevent in the first place.  Over a relatively short period of time, the  
distinctions blur between what is “new” and what is “existing” residential 
development with respect to airport noise issues. 


 FAA Policy Concerning Mitigation – (Effective October 
1, 1998) 
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Prior to October 1, 1998, airport owners could include new incompatible land 
uses, as well as existing incompatible land uses, within their Part 150 noise 
compatibility programs and recommend that remedial (corrective) noise 
mitigation measures – usually either property acquisition or sound insulation – be 
applied to both situations.  These measures have been considered to qualify for 
approval by the FAA under 49 USC 47504 and 14 CFR Part 150.  The Part 150 
approval enables noise-mitigation measures to be considered for federal funding 
under the AIP, although it does not guarantee that federal funds will be provided. 
 
Effective October 1, 1998, the FAA will approve under Part 150 only remedial 
noise mitigation measures for “existing incompatible” development and only 
preventive noise mitigation measures in areas of “potential new” incompatible 
development.11  As of the same date, the ability to use AIP grants to carry out 
such measures was affected to the extent that such remedial measures may not be 
approved under Part 150.  This policy is not retroactive and does not affect Part 
150 approvals made before the effective date (October 1, 1998) of the policy or 
AIP funding consistent with previous approvals.  PFC funding will only be 
affected to the extent that an airport owner chooses to rely on an approved Part 
150 program for FAA’s approval to use PFC funds. 
 
“Potential new” incompatible land uses could include: 
 
• Areas currently undergoing residential or other incompatible construction; 
• Areas zoned for residential or other incompatible development where 


construction has not begun; and  
 
• Areas currently compatible but in danger of being developed incompatibly 


within the timeframe covered by the airport's noise compatibility program. 
 
The purpose of distinguishing between “existing” and “potential new” 
incompatible development is for airport owners to restrict their consideration of 
remedial noise mitigation measures to existing incompatible development and to 
focus preventive noise mitigation measures on potentially new incompatible 
development.   


                                                 
11


 [4910-13]  Department of Transportation, Federal Aviation Administration, 14 CFR Part 150 [Docket No. 28149], Final Policy on Part 150 Approval of Noise Mitigation 
Measures: Effect on the Use of Federal Grants for Noise Mitigation Projects, ACTION:  Notice of Final Policy.  Issued in Washington, DC, on March 27, 1998, John R. 
Hancock, Acting Assistant Administrator for Policy Planning, and International Aviation. 
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The most commonly used remedial (corrective) noise mitigation measures are 
land acquisition and relocation, sound insulation, easement acquisition, purchase 
assurance, and transaction assistance.  The most commonly used preventive (land 
use controls) noise mitigation measures are comprehensive planning, zoning, 
subdivision regulations, acquisition of easements or development rights to restrict 
incompatible development, revised building codes for sound insulation, and real 
estate disclosure.  Acquisition of vacant land may also be a preventive noise 
mitigation measure with supporting evidence in the airport owner’s Part 150 
submission.  The Part 150 submission must show that acquisition is necessary to 
prevent new incompatible development, because incompatible development on 
the vacant land is highly likely and local land use controls will not prevent such 
development.  Often, combinations of these measures are applied to ensure the 
maximum compatibility. 


Airport owners can continue to apply the most commonly used noise-mitigation 
measures in their noise compatibility programs.  Local flexibility to recommend 
other measures, including innovative measures, under Part 150 would be retained. 
 However, all noise mitigation measures applied to existing incompatible 
development must clearly be remedial and serve the goal of reducing existing 
incompatible land uses.  Similarly, all noise-mitigation measures applied to 
potential new incompatible development must clearly be preventive and serve the 
goal of preventing the introduction of additional incompatible land uses. 


Any future FAA determinations issued under Part 150 will be consistent with this 
policy.  The FAA’s approval of remedial noise mitigation measures will be 
limited to existing incompatible development.  The FAA’s approval of preventive 
noise mitigation measures will be applied to potential new incompatible 
development.  
The FAA recognizes that there will be undefined areas, which will have to be 
addressed on a case-by-case basis within these policy guidelines.  For example, 
minor development on vacant lots within an existing residential neighborhood, 
which clearly is not extensive new incompatible development, may for practical 
purposes need to be treated with the same remedial measure applied to the rest of 
the neighborhood. Another example would be a remedial situation in which noise 
from an airport's operation has significantly increased, resulting in new areas that 
were compatible with initial conditions becoming incompatible.  Airport owners 
must provide adequate justification in their Part 150 submittals for such 
exceptions to the policy guidelines. 
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Funding 


The FAA is authorized, but not obligated, to fund Part 150-approved projects via 
the Airport Improvement Program (AIP) to carry out measures in a noise 
compatibility program that are not disapproved by the FAA.  Such projects also 
may be funded with local PFC revenue upon the FAA’s approval of an 
application filed by a public agency that owns or operates a commercial service 
airport, although the use of PFC revenue for such projects does not require an 
approved noise compatibility program under Part 150.  It should be noted that 
AIP (as well as PFC) funds can continue to be used for projects approved as 
mitigation measures in an FAA environmental document for airport development. 
 The Final Policy does not affect funding for such projects. 


The use of federal AIP funds for noise projects must have Part 150 approval; that 
is, remedial projects for existing incompatible development and preventive 
projects for potential new incompatible development when Part 150 approval is a 
prerequisite for the use of AIP funds. This funding is the consequence of the new 
Final Policy, which will not permit the approval of remedial mitigation measures 
for new incompatible development in a Part 150 program.   
 
The Policy will not affect AIP funding for those few types of noise projects, such 
as the sound insulation of schools and health care facilities, that are eligible for 
AIP funds without an approved Part 150 program.  Additionally, after review and 
consideration of comments noting that Part 150 approval is not a requirement for 
using PFC funds, FAA has determined that this policy does not affect the use of 
PFC funds for noise projects.  It would only affect PFC funding to the extent that 
an airport owner chooses to rely solely on an approved Part 150 program to obtain 
approval to use PFC funds.  That is the airport owner’s choice. 


The use of the Part 150 program and AIP funds dependent on Part 150 program 
approval to remedy new incompatible development within the noise contours of 
an airport after the effective date (October 1, 1998) is precluded.  By precluding 
this option while simultaneously emphasizing the array of preventive noise 
mitigation measures that may be applied to potential new incompatible 
development, it is the intent of the FAA to focus airport owners and local 
governments more clearly on maximizing federal programs to prevent 
incompatible development around airports, rather than attempting to mitigate 
noise impacts to such development after the fact.  
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AIP funding may be available to assist airport owners in addressing prospective 
new incompatible development that is not being successfully controlled by local 
jurisdictions, so long as the airport's methods are designed to prevent the 
incompatible development rather than to mitigate it after development has 
occurred.  This should result in a more cost-effective use of available funds 
because remedial noise mitigation measures generally cost more for a given unit 
than preventive measures. 


E. Local Land Use Planning 


Major metropolitan airports and general aviation airports are of significant 
importance in any region.  The airport usually is a major land user, a significant 
traffic generator, a major economic center, and a significant employment center.  
However, it is also usually considered a “NIMBY” (“Not In My Backyard”) type 
of use.  Most citizens want an airport reasonably close for convenience and for 
the economic benefits it offers, but they don't want it next door (or in “my 
backyard”).   Despite all of its regional benefits, an airport is usually perceived as 
a noise-creator, a traffic-generator, a potential air traffic hazard, or an air quality 
concern.   
Airports have positive impacts on a community particularly in terms of economic 
benefits. However, they also can be perceived as having negative impacts on 
communities. There is great concern on behalf of local governments and their 
communities on how and where airports are located, plans for expansion of them 
and how they can be integrated into the larger community with little or no 
impacts. It is extremely important, as air travel becomes constantly more popular 
as a preferred alternative for transporting people, goods, and materials, that 
airport planners and local land use planners work together toward cooperative 
land use planning efforts.   
 
For many years, and even today, most land use plans (comprehensive plans) 
prepared by local governments have only minimally recognized the implications 
of planning for airports and off-site airport related development.  In fact, local 
land use planning as a method of determining appropriate and inappropriate use 
of properties in and around airports should be an integral and important part of the 
whole package of land use policy and regulatory tools used by both airport and 
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local land use planners.  Preparation and adoption of local land use plans should 
serve as the beginning point, setting policy for the following activation of local 
land use regulatory tools, such as zoning, subdivision regulations, building codes, 
and avigation easements.  This guide includes a few examples of planning studies 
and negotiations that have recognized this importance and have attempted to 
foresee how such planning should be integrated – but these examples are 
unfortunately few in number.   
 
This section of the guide offers some recommendations regarding how local land 
use planning and land regulatory tools can be used effectively in an attempt to 
mitigate some of the obvious contentions which are inherent in connection with 
airport master planning and local land use planning. 
 
An important fact to recognize, as attempts are made to coordinate local land use 
planning and airport master planning, is that very often such coordination is 
significantly hampered by the fact that such airport facilities are very often 
surrounded by, and/or have affect on, numerous individual local government 
jurisdictions.  Each of these jurisdictions normally has final authority to adopt and 
enforce its own local land regulatory tools.  Thus, coordination not only becomes 
a concern between airport planners and local land use planners, but as well 
between local land use planners and local elected officials from a variety of 
jurisdictions.   


Land Use Patterns around General Aviation Airports 


Although, as noted, most of the foregoing is applicable to both major commercial 
service airports and general aviation (GA) airports, some additional comments 
about land use patterns that are specific to GA airports are important to include 
herein. 
 
Economic Contribution 
 
GA airports provide an indispensable link to regional, state, and national 
transportation systems. This transportation link contributes to local and regional 
economies that in turn promote and sustain the GA airports.  In 1993, the annual 
economic activity from GA airports contributed an estimated $18.5 million to the 
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national economy (“The Economic Impact of Civil Aviation on the U.S. Economy 
Update ’93,” prepared for the FAA and Lockheed Martin, by Wilbur Smith 
Associates, April 1995).  In addition to the economic benefits contributed by GA 
airports, other vital GA activities include emergency medical flights, police and 
fire support, search and rescue operations, traffic reporting, and agricultural and 
environmental management operations. 
 
 
Changing Role in the Economy 
 
During the nation’s airport construction boom of the 1950s and 1960s, most GA 
airports were constructed with runway lengths of 3,000 to 4,000 feet.  The 
airports were located away from communities, and were generally surrounded by 
agricultural or industrial land uses. The primary users of the new GA airports, 
during this period, were recreational flyers.  
 
There were few corporate users at the time.  Within the past two decades, 
however, the role of the GA airport has changed.  As evidenced by the increased 
use of corporate aircraft, GA airports have been transformed from serving 
weekend flyers to serving as an economic generator for local, regional, and state 
economies. 
 
GA airports provide a needed service to corporations as they move people and 
goods through the country and within regions.  Realizing the increased time and 
costs associated with many metropolitan airports, corporate flight operations are 
using GA airports located in suburban and rural areas.  To accommodate the 
increased frequency by corporate aircraft, the GA airport sponsor is often faced 
with a need to extend the runway length, or enlarge the ramp and tie-down areas.  
Moreover, increased frequency of aircraft flights often increases the associated 
noise impacts to airport neighbors.  This expanded role for the GA airport has 
created land use conflicts within many of our nation's communities.     
 
Incompatible Land Uses 


Incompatible land uses around GA airports jeopardize the safety and efficiency of 
flying activities, and the quality of life of the community's residents.  
Incompatible airport land uses include residential development, schools, 
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community centers and libraries, hospitals, and buildings used for religious 
services and tall structures, smoke and electrical signal generators landfills and 
other bird/wildlife attractants. 


New housing demands generated by increased population are one of the 
contributing factors to incompatible land uses around both commercial service 
and general aviation airports. Communities are often confronted with the need 
and desire to expand their tax base by increasing residential and business 
development.  


Residential development, particularly high-density development, is not 
compatible with airport operations due to aircraft noise impacts and for safety 
reasons.  In some cases, the airport sponsor has not purchased or protected 
sufficient lands around the airport to prohibit the encroachment of incompatible 
land uses.  Conversely, incompatibility may occur because an airport project has 
expanded in proximity of an existing residential neighborhood.  The 3,500-foot 
runway, constructed in 1960, is now too short to accommodate larger, corporate 
aircraft: aircraft that are essential to the operation of nearby businesses.   


For the community airport to meet the current and future needs of the general 
aviation airport and thereby continue contributing to the local and regional 
economies, it is the airport sponsor's responsibility to acquire sufficient land for 
airport expansion.   
The siting of tall towers and other height hazards around an airport also creates an 
incompatible land use, as discussed in Section III.  Towers in the airport airspace 
can endanger the safety of flight activity, the flying public, and people and 
property on the ground.  The current proliferation of tall telecommunications 
towers will likely be followed by the rush of telecommunications companies to 
site digital towers.  Siting towers in industrial parks, which are normally 
compatible uses with airports, tends to complicate the land use compatibility 
issue. 
 
Sponsor Commitment 
 
The airport sponsor is responsible to the extent reasonable for ensuring that land 
uses around the airport are compatible with existing and future airport operations. 
When the airport sponsor is a city and or county government, the government also 
is responsible for promoting the general welfare of its citizens, which includes the 
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health and safety of all residents. There are approximately 7,650 publicly owned 
GA airports in the country, which means there are probably as many local 
communities and airport owners confronted with the need to balance development 
pressures while maintaining a safe airport environment. An airport sponsor should 
initiate coordination efforts with surrounding communities to ensure that existing 
and future airport development is compatible with the land use plan for the area.    


Land Use Controls at General Aviation Airports 


Some land use control tools work better at large airports, whereas other tools may 
be better suited for use at smaller or medium-sized airports.  In most instances, 
the tools described in this section have been successfully implemented at both air 
carrier and GA airports.  A land use compatibility tool that often does not work 
well at small GA airports, however, is an airport noise compatibility plan 
generated with noise exposure contours. 
 
FAA Order 5050.4A, Airport Environmental handbook, states in part that “no 
noise analysis is needed . .. at airports whose forecast operations . . do not exceed 
90,000 annual propeller operations or 700 annual jet operations.”  Aircraft noise 
analyses generally have shown that airports with 700 annual jet operations or 
90,000 annual propeller operations do not produce noise exposure contours at 
significant levels. 
 
For an airport to generate 700 annual jet operations, a jet airplane would land and 
depart nearly every day during a one-year period.  For an airport to generate 
90,000 annual propeller operations, a propeller aircraft would land and depart 
nearly 125 times a day, every day for one year.  Although many large GA airports 
generate this level of activity, most small and medium-sized GA airports do not.  
Therefore, many GA airport owners are faced with the challenge of ensuring land 
use compatibility without the benefit of using aircraft noise exposure contours to 
establish compatibility. 
 
In the absence of aircraft noise exposure contours, airport owners can define 
Airport Impact Zones and identify appropriate land use zoning for each impact 
zone.  Currently, the California Department of Transportation, Division of 
Aeronautics and the Washington State Department of Transportation, Aviation 
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Division provide technical assistance to the GA airports in their respective states 
to implement Airport Impact Zones as a land use compatibility tool.  The specific 
areas, both on and off airport property, that are included in the impact zones are 
based on aircraft incident investigation data provided by the National 
Transportation Safety Board (NTSB). 
 
Exhibit V-6, Airport Impact Zones, defines the dimensions and locations of each 
zone.  Airport Impact Zones would be added or modified based on individual 
airport conditions and future development projections. Typical Airport Impact 
Zones include: 
 
• Airport Impact Zone 1 – Runway Protection Zone 
• Airport Impact Zone 2 – Inner Safety Zone 
• Airport Impact Zone 3 – Inner Turning Zone (60-degree sector) 
• Airport Impact Zone 4 – Outer Safety Zone 
• Airport Impact Zone 5 – Sideline Safety Zone 
• Airport Impact Zone 6 – Traffic Pattern Zone 
 
The local land use planner, the airport representative, and in some cases, an 
aviation consulting firm or state aviation personnel, should work together to 
identify the Airport Impact Zones and establish the appropriate zoning.  In 
locations where the Airport Impact Zones are within multiple jurisdictions, 
representatives from each jurisdiction would be involved in the planning and 
implementation process.  Appropriate land use zoning would be established to 
ensure compatibility of land uses and development densities around the airport.  
Zoning also would control the construction of tall structures in the airport’s 
airspace, electronic interference with the airport’s navigation aids, and wildlife 
attractants around the airport. 
 
Recommended land uses and densities of land development are different 
depending on the particular Airport Impact Zone.  For example, the recommended 
land use in Zones 1, 2 and 5 would prohibit residential development and allow 
low-density (less than five people per acre) industrial development.  
Recommended land uses in Zones 3 and 4 would range from zero to low-density 
residential development and industrial development ranging from 25 to 40 people 
per acre.  Recommended land uses in Airport Impact Zone 6 would allow low-
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density residential development and industrial development accommodating 
fewer than 100 people per acre. 
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Once zoning is adopted for Airport Impact Zones, proposals for development in 
the impact zones would be evaluated by the jurisdictional bodies responsible for 
land use around the airport.   
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VI.  COORDINATION AND 
IMPLEMENTATION OF AIRPORT AND LOCAL 
LAND USE PLANNING 


 
Application and enforcement of land regulatory tools is the final stage of the 
planning and implementation process, when specific regulations are written and 
enforced.  Variations from such regulatory tools are often only resolved before 
local legislative bodies, local planning commissions, boards of adjustments, or the 
courts.  All of these processes take time and cost money. Clearly, the early 
"planning" stages of both airport master planning and local land use planning are 
extremely critical for ensuring some level of land use compatibility before 
creation, adoption, and enforcement of such regulatory tools as are described in 
the following sections of this guide. 
 
It is important to reiterate that the early planning stage must include adequate 
opportunity for public input.  Whether mandated or not, public awareness and 
public opinion must be sought.  People in the community need to be appraised of 
planning for airport construction/expansion and general land use planning for 
their communities so that they may make informed personal and total community-
related decisions. 
 
Local land use planners and airport master planners need to work together to 
facilitate such public awareness and opportunity for input.  Coordinated public 
meetings are a sensible way to solicit public input, whenever possible.  Timing of 
seeking public input might be complicated, because it is likely that any local land 
use planning updates will not automatically coincide with FAR Part 150 hearings, 
for example.  Scheduled meetings over annual periods, between representatives of 
the airport and local land use planners, should allow cooperation by possibly 
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using public meetings being held by airport planners or by local land use planners 
to solicit input from each other, as well as from the general public. 
 
One of the most significant problems that might be encountered is a major 
decision on the part of airport planners to make critical changes in the short-term 
part of the 20-year master plan due to some unforeseen change in airport or local 
community activity or directions.  For example, a decision to plan for 
construction of new runways in different directions than anticipated by the 
airport’s 20-year master plan could have a significant effect on the long- and 
short-term plans adopted by the local community(ies) which did not anticipate 
such changes and may run contrary to the local land use plan's recommendations 
regarding compatible versus incompatible land uses.  Or, the local government 
may be faced with proposals for what they consider very desirable new land 
development not anticipated by the comprehensive plan.  They may be concerned 
politically and otherwise about the significant value such development may bring 
to the region but which might not be in conformity with coordinated airport 
planning.  What does either party do when such issues arise? 
 
A practical and useful approach for achieving airport land use compatibility and 
avoiding conflicts is to form an Airport Advisory Committee (ACC). The ACC 
should include representatives from the airport/aviation interests and citizen 
groups. The ACC should meet periodically to review proposed airport 
development projects and local compatible land use plans. 
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VII. COMPATIBLE LAND USE TOOLS AND 


THEIR POTENTIAL APPLICATIONS 
 
The following are brief descriptions of some local land use planning and 
regulatory tools available for use by most local governments. Potentials for their 
application in conjunction with airport master planning to affect compatibility are 
also offered. 


A. Comprehensive Plans 


Whether required, or simply permitted by state statutes, the preparation and 
adoption of a comprehensive plan is a critical and effective part of the process of 
ensuring land use compatibility in and around airports and should be the first step 
in developing policies/bases for follow-up land regulatory tools.12  The plan can 
provide policy-makers, airport owners, land use regulators, developers, and the 
general citizenry with an understanding of the magnitude of the land use conflict 
problems and relevant solutions.  In some instances, where development has not 
yet substantially occurred around an airport, the potential exists for the 
comprehensive land use plan to provide direction to new development.  In areas 
where development has already been allowed to occur close to airport property, or 
where airport expansions have resulted in originally unforeseen potential conflicts 
with adjacent and surrounding properties, the plan can provide recommendations 
for how to mitigate such conflicts.     
 


                                                 
12


 Some state statutes mandate that comprehensive plans be prepared by all local governments.  Some state statutes require that comprehensive plans be prepared only if 
the local government wants to adopt and enforce land regulatory tools.  Other state laws contain no specific planning-related requirements and each individual local 
government applies home-rule policies.  The result of the two latter processes can be sporadic land use planning and land regulatory measures.  At the same time this local 
land use planning process is taking place, airport planners need to be sharing information about future airport master planning recommendations.  Earlier sections of this 
guide note that the normal planning horizon for airport master plans is 20- years.  Locally prepared comprehensive plans normally also have a twenty year horizon.  
Comparing what airport planners view as future capacities, direction of runways (resulting noise implications) and other on-site facility needs can help significantly as local 
land use planners are considering adjacent and surrounding future land use patterns. 
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The land use planning element of the comprehensive plan is a very important step 
in recognizing and analyzing some of the issues of concern in and around airports. 
 Through establishment of an "existing" land use map, specific properties around 
the airport can be inventoried, analyzed, and classified. An existing land use map 
should be created (see Existing Land Use Map Sample, Exhibit VII-1), to depict 
how on-site and off-site properties are currently being used. Depending on the 
extent of the inventory, some measure of building/property condition may also be 
inventoried and classified (at some later stage in the planning/mitigation process, 
a review of the assessor's or property valuation administrator’s records may also 
be obtained to discern current assessed values of all properties involved).    
 
Existing noise exposure contours can then be overlaid onto the existing land use 
map and other related informational mapping, to discern the degree of noise 
exposure of properties in and around an airport  (see, Existing Land Use Map 
with Existing Noise Contours Sample, Exhibit VII-2). Availability of a mature 
GIS (Geographic Information System) which contains all planimetric and 
topographic (hypsography) information, property (cadesteral) information, 
vegetation cover, and location of all telecommunication/other towers, will allow 
review and analysis of these many disparate pieces of important information 
which will be important as land use compatibility alternatives are studied.  
Otherwise such information will have to be collected and analyzed by hand, a 
much more time-consuming, but doable process. 
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Insert Exhibit VII-2: Existing Land Use Map with 
Existing Noise Contours Sample 
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A variety of methods is used in performing the local comprehensive planning 
process – with most recent approaches including a significant public input 
element.  Importantly, the issues of airport and local land use compatibility 
planning need to be the subject of public awareness efforts in order to receive 
meaningful public input. Initial and continuing dialogue between airport planners, 
local land use planning officials, and the public is extremely important. 
 
The comprehensive planning process can then provide short- and long-range 
policy recommendations regarding how the land areas in and around an airport 
should be developed, redeveloped, or maintained (i.e., preserved) in the future.  
Land use policy resulting from this effort should serve as the basis for 
development of future land use plan goals and objectives, which suggest and 
support implementation strategies to execute the land use plan, thus realizing the 
policy goals adopted by the community. 
 
A Future Land Use Plan map should be developed to graphically represent the 
recommendations of the land use element of the comprehensive plan.13  Current 
and projected noise exposure mapping should be used as the land use plan is 
being developed (see Land Use Overlay Zones Map, V-8) to assist in making 
decisions about what types of land use should or should not be considered in 
various areas, or where the trend of most recent development should be redirected 
or should continue to be encouraged.  It is critical to note that the land use plan 
(and the land use plan maps) should not stand alone; they must be supported by 
narrative and whatever graphic representations are needed to explain the 
supporting rationale for recommendations of the plan.  The comprehensive plan 
will normally also contain recommendations regarding various infrastructure 
issues, other community facilities, housing, and various environmental issues, 
some of which may have little effect on airport and off-airport concerns but are an 
integral part of the comprehensive plans for the entire community and region. 
 
Because large commercial airports almost always are facilities of regional 
concern, their impacts will likely involve a multitude of local governments and 
special districts, inherently making the issues of land regulation control more 
difficult to coordinate. A high level of coordination is necessary so when local 


                                                 
13


 Some local governments prepare and adopt "Policy Plans" which often do not contain a Future land Use Plan "Map" instead identifying recommendations as a series of 
policies.  However, in order to reach the point of developing such policies many of the same steps described herein (including preparation of existing and future land use 
mapping, with noise overlays, etc.) are constructed as part of the planning process. 
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land regulatory tools are being put in place, the rationale of the need for such 
measures will already have been established. 


 
With completion of this process, ensuring that public input has been recorded and 
thoroughly considered, the local government(s) involved can now begin the 
process of preparing and adopting various land regulatory measures which are 
intended to realize the recommendations of the comprehensive plan.  In the 
meantime, airport master planning will automatically be affected by federal 
regulations. Certain types of studies, discussed in greater detail in previous 
sections of this guide, will be required and also will require additional public 
input and coordination with local land use planning efforts.  For example, the 
FAA has published guidelines for land use compatibility in FAR Part 150 which 
identify what land uses are normally considered compatible (for example, 
agricultural, commercial, and industrial uses) and those that are normally 
considered incompatible (such as residential areas, schools, and churches).  


B. Zoning Regulations 


There are many airport areas within jurisdictions in the United States where 
zoning, as a land use regulatory control tool, is currently being exercised.  The 
use of zoning to control development in and around airport facilities has realized 
varied degrees of success.  However, if put in place early enough - prior to the 
setting of the development pattern, and certainly before substantial subdivision of 
properties – zoning can be an effective tool to help eliminate or reduce 
incompatible development and land uses around airports.   
 
Traditional zoning techniques will not suffice in all cases to control land use 
around airports.  What may be needed is a combination of procedures (such as 
zoning overlay requirements or performance requirements).  A determination 
needs to be made as to what specifically should be included in particular sections 
of the zoning ordinance.  Some regulations to consider in the zoning ordinance 
include controls governing permitted uses, conditional uses, height, bulk, and 
intensity of developments around an airport.  Special exceptions and/or 
performance standards should be addressed.  Taking into account specific state 
statute limits, some procedures to follow when developing a zoning ordinance for 
regulation of airport property and off-airport properties are as follows. 
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Zoning Ordinance Development Considerations 


The following steps should be taken when considering development of zoning 
ordinances.  This process may be modified depending on whether a new airport is 
proposed or expansion of an existing airport is being proposed: 
 
• Review all existing regulatory (i.e., land use and zoning) devices in the 


jurisdiction(s), if any; construct an existing zoning map if one is not available; 
ensure that the existing zoning ordinance has been properly adopted and 
recorded. 


 
• Review existing state enabling legislation and case law affecting planning 


review and approval actions necessary by state agencies.  Then consider 
zoning with emphasis on the affected community(ies). 


 
• Determine if further analysis can be accomplished in-house, or if a 


consultant(s) may be required (particularly as it applies to existing/new 
development around the airport). 


 
• Research and study the contemporary approach to land use and/or zoning 


control currently being employed in similar jurisdictions around the country. 
 


• Consider a variety of land use controls, such as, but not limited to: 
− Airport Noise Overlay Zones 
− Variance Procedures 
− Special Exceptions 
− Performance Standards 


 
• Ensure that airport-related zoning and all other implementation devices (for 


example, subdivision regulations) are in agreement with the adopted 
comprehensive plan. 


 
• Allow for adequate review of all airport zoning and development ordinances 


by legal counsel, appropriate internal agencies and authorities, any affected 
special districts, and all affected local government entities. 
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• Develop and implement a citizens’ public participation program, replete with 
appropriate processes and relevant information.  This effort should be 
designed to elicit meaningful responses from the general public regarding the 
status of land use planning around the airport. 


 
• Refine specific zoning and land use compatibility strategies to ensure that 


they are as uniquely oriented to the airport development circumstances of the 
particular jurisdictions. 


 
• Consult with legal counsel to ensure that required due process is followed as 


the local planning bodies and legislative authorities review and adopt local 
zoning ordinances. 


Traditional Techniques 


Typically, traditional zoning ordinances regulate the type of uses which are 
permitted or conditionally permitted in each zoning district within the 
community.  The height and bulk of buildings and other structures; various area 
regulations (such as the size of lots and front, side, and rear yard setbacks); and 
off-street parking and loading requirements are included in these regulations.    
         
A most important concern as the zoning ordinance and official zoning map are 
being prepared, is that such decisions should be consistent with the adopted 
comprehensive plan.  Decisions should consider that the long-range land use plan 
is usually based on a 15 to 20-year forecast.  The zoning ordinance regulates land 
development today with an outlook and objective of realizing long-range plan 
goals.  This consideration is most important in the case of land around an airport 
where land used by airport facilities and the length and direction of runways 
today may not be the same in the future.  Thus, it is important that long-range 
airport master planning be coordinated with long-range local comprehensive land 
use planning.  Finally, zoning should be used as a tool to connect both regulatory 
tools. 


Airport Noise Overlay Zones          
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Airport Noise Overlay Zones (ANOZ) or districts, are important considerations 
for regulating land use around airports throughout the United States. The ANOZ 
is a district made part of the local zoning ordinance.  The objective of adopting 
airport overlay zoning is to promote compatible land uses within zones and to 
provide noise-attenuating distances around airports. The overlay zones are 
maintained by establishment of noise contours within which there are restrictions 
on permitted land uses and limits on building (structure) heights.  These limits 
vary with distance from, and orientation with respect to, the airport. It protects the 
public health, safety, and welfare from the adverse impacts associated with 
excessive noise. It acknowledges the unique land use impacts of airports, 
regulates the siting of noise-sensitive uses, ensures that the heights of structures 
are compatible with airport operations, and complies with FAA regulations 
regarding noise and height. 


Overlay zoning involves creation of special zoning regulations as a means of 
addressing specific area conditions or needs not generally covered under other 
sections of the zoning ordinance.  For example, airport noise overlay zones can 
prohibit noise-sensitive land uses near the airport or require dedication of 
avigation easements and/or non-suit covenants.  Such regulations are 
supplemental to the requirements of the general zoning district.  All development 
and building permits for properties located within an overlay district, would also 
have to meet all of the requirements of the specific zoning district in which they 
are located. 


Airport Noise Overlay Zoning is an effective way to promote land use 
compatibility.  The boundaries of an airport noise overlay zone (see Exhibit VII-
3, Sample Proposed Airport Overlay Zoning) are generally based on noise 
exposure contours.  It is advisable to use post-1995, Future Noise Exposure Maps 
that are periodically updated and amended. 


Adoption of zoning regulations must be undertaken to effectuate the airport noise 
overlay district.  A typical outline for these type regulations is as follows:  
 


Division 151: Airport Compatible Use Overlay District 
                Sec. 7-401 Scope of Regulation 
                Sec. 7-402 Applicability 
                Sec. 7-403 Statement of Purpose and Intent 
                Sec. 7-404 District Boundaries (Basis) 


 Page VII-9  







VII. Compatible Land Use Tools and Their Potential Applications 
 


                Sec. 7-404 Establishment of Districts (Zones) 
                        A. Runway Protection Zone 
                        B. Airport Noise Zones 
                                1. Restrictions within Noise Zones 
                                2. Safety and Performance Standards 
                                        (1) Maximum Number of Persons (per use) 
                                        (2) Concentration of Persons per Acre  
                                              Standard  
                                        (3) Noise Zone Land Use Compatibility  
                        C. Airport Zone Height Limitations 
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Sec. 7-406 Administration 
                Sec. 7-407 Permitted Uses 
                Sec. 7-408 Special Permit Uses 
                Sec. 7-409 Special Exception Uses 
                Sec. 7-410 Use Restrictions 
                Sec. 7-411 Interior Noise Level Standards 
                Sec. 7-412 Lot Size Requirements 
                Sec. 7-413 Bulk Regulations 
                Sec. 7-412 Open Space 
                Sec. 7-413 Hazard Marking and Lighting 


     Sec. 7-414 Dimensions of Imaginary Surfaces (Subpart C of the            
             Fed. Reg. (14 CFR)) 


                Sec. 7-415 Additional Regulations  


Variance Procedures  


Variances are actions taken on the part of a local jurisdiction to allow for a 
development proposal, because of practical difficulties, to vary from the strict 
application or adherence to a provision of the zoning ordinance.   
 
For example, height restrictions on any structure within a defined area around the 
airport would limit the proposed height of structures to a certain number of feet.  
Due to extenuating circumstances, a variance may be granted because a 
"hardship" is claimed by the developer who then may be allowed to exceed the 
height limitations.  Importantly, there should be few, if any, variances justified 
and approved in the airport noise impact area.  Local regulatory jurisdictions 
should make certain that, by closely reviewing each request for a variance, it is 
determined that such a deviation to the ordinance is indeed warranted. 
         
A petitioner for a variance must be made to "bear the burden" of showing that a 
hardship will be suffered, if the strict application of the ordinance to the property 
is required.  Usually, the mere demonstration of a hardship is not enough, and the 
application must affirmatively show that the public interest will not be 
endangered by approving a variance.14  It should be understood that FAA height 


                                                 
14


 Source: National Association of Home Builders, Land Development, Washington, D.C., 1987, 1990  
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regulations for structures near airports would supersede local variance 
requirements. 


Special Exceptions/Conditional Uses 


It is important to understand that state laws involving planning and zoning vary.  
For example, some states have discarded the term "Special Exception" in favor of 
the term "Conditional Use," while some states use both with specific varying 
definitions.  For purposes of this description special exceptions/conditional uses 
are uses which could be allowed in the airport area.  These uses are not 
necessarily similar to all other uses permitted by right in the zoning district, but 
may be located within the area, under certain conditions. 
 
Such special exception/conditional use requests are normally reviewed and 
approved/disapproved by the local Board of Adjustments (some state 
statutes/zoning ordinances refer to this body as the Board of Appeals - it is 
important to ensure an accurate understanding of state statutes).  Some zoning 
ordinances contain a list of permitted special exceptions/conditional uses and/or 
some criteria for the Board of Adjustments/Appeals to use as they consider the 
special exception/conditional use application. 
 
If a community, located near an airport, allows some land use control through the 
use of special exceptions/conditional uses, that community should make certain 
that such uses do not create a hazard for the community, the airport, or the user of 
the subject property.   
 
The board will normally decide each issue on the merits of the application.  
However, it should be made clear that any such application for a special 
exception/conditional use should have a specific designation which triggers 
extraordinary review to allow disapproval of unacceptable uses because of the 
location of the property in question being near an airport.  In addition, for the 
same reason, appropriate references should be made to other pertinent sections of 
the zoning ordinance and other applicable regulations that highlight the need to be 
aware of the special attention to be paid to such requests. 


Performance Standards 


 Page VII-13  







VII. Compatible Land Use Tools and Their Potential Applications 
 


Some local governments have adopted zoning ordinances based upon a set of 
performance standards or a combination of traditional zoning techniques and 
performance standards combined.  Instead of the traditional method of listing 
permitted uses in each zoning district, the performance standards technique 
incorporates standards defining the amount of noise, vibration, smoke, odor, 
glare, etc., any given use in the district may emit.  The effect of setting such 
standards is that enforcement of the ordinance reasonably ensures the community 
will be developed in the fashion desired based upon these criteria, and it is left to 
the developer of the property to show how the standards will be met. 
 
If a community, located in the vicinity of an airport, has adopted performance 
standards, cooperative efforts with airport planners could result in such standards 
being used as a measure of determining the noise level in a given air corridor, for 
example.  FAA policies, discussed elsewhere in this guide, address noise 
mitigation measures in conjunction with "existing" and "potential new" 
incompatible development.  Early and continuous cooperation between local land 
use planners and airport planners may make it possible to use performance noise 
standards, set in the local zoning ordinance, to be developed with a better 
understanding of the noise standards which must be met by airport planners for 
compliance with federal regulations. 
 
With knowledge of the limits on noise exposure around the airport, the local 
government may be able to eliminate or reduce incompatible land development in 
critical areas around the airport.  This elimination or reduction can occur as a 
result of applying such performance standards in any given zoning district or in 
areas designated by overlay zoning techniques.  In other words, the local land use 
planner could be able to determine permissible noise levels within any given air 
corridor, according to the airport master plan and compliance with applicable 
federal regulations, and ensure that incompatible land uses would not be 
permitted in these areas. 


 


Related Subdivision Regulation References 
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Communities that adopt zoning ordinances will usually also adopt subdivision 
regulations (discussed in the next section).  It is important to ensure that 
appropriate cross-references are made so the regulations of the zoning ordinance 
are considered and any applicable, related requirements of the subdivision 
regulations are simultaneously considered, thus eliminating or reducing the 
potential of inadvertent errors in regulatory decisions.  Some communities across 
the nation have adopted some form of "Development Regulations" which attempt 
to combine and coordinate all regulatory measures into one document – 
unfortunately such combined regulations are the exception rather than the rule. 


C. Subdivision Regulations 


Depending on differing state enabling legislation, subdivision regulations may be 
prepared, adopted, and enforced through actions of the local legislative body 
and/or the local planning commission.  In Kentucky, for example, all such 
authority is vested in the local planning commission. 
 
Subdivision regulation (i.e., the division of a lot, tract, or parcel of land into two 
or more lots, tracts, parcels or other divisions of land for sale or development) 
works in a similar "regulatory environment" as that of the zoning ordinance when 
applied around airports.15 Subdivision plat review procedures provide an 
opportunity for jurisdictions to determine how a proposed subdivision design 
could contribute to the incompatibility of noise exposure to residential areas 
around airports. By making certain that appropriate performance standards (such 
as controlling the siting of homes relative to noise contour overlays or requiring 
buffers and open spaces) are provided and recorded on final subdivision plats, 
proper distances from higher decibel noise exposure levels can be maintained. 
This is especially important when these performance standards are also made 
conditions of zoning. In addition, traffic issues around an airport can be reviewed 
as subdivisions are platted to further protect the health, safety, and welfare of the 
community. It should be understood that "urban" (and rural) areas grow and 
expand primarily through the development of new subdivisions and the locating 
of new structures therein.  Thus the subdividing of vacant land, or the re-
subdividing of existing tracts, has major influence upon the future area.  It 
establishes street patterns which should exist for many years, and also influences 
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the type and character of development that will occupy the land.  Regulations 
controlling new subdivisions have been an integral part of comprehensive 
planning for many years.16 


Subdivision Regulation Development Considerations 


The following steps should be taken when considering development of 
subdivision regulations: 


 
• Review all existing adopted subdivision regulations already in place in all 


affected communities; identify major variations in requirements, particularly 
as they apply to residential development. 


 
• Review existing state enabling legislation and case law affecting subdivision 


regulations with emphasis on application to all affected communities and any 
review/approval actions necessary by state agencies (such as, water supply, 
waste water disposal). 


 
• Determine if further and necessary analysis can be accomplished in-house or 


if a consultant(s) may be required (particularly as it applies to subdivision 
development around airports). 


 
• Research and study the contemporary approaches to subdivision regulation 


currently being employed in similar jurisdictions around the country. 
 


• Consult with legal counsel to ensure that required due process is followed as 
the local planning commission and/or legislative bodies review and adopt 
subdivision regulations. 


 


Traditional Techniques 


                                                                                                                                                             
15


 "The Subdivision  and Site Plan Handbook" Listokin, Walker Center for Urban Policy Research, Rutgers, The State University of New Jersey, 1993. 
16


William H. Claire, AIP, Fasce, Handbook On Urban Planning, Van Nostrand Reinhold, Col., 1973, pp. 282 and 283 
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Subdivision regulations normally contain sections describing procedural 
requirements, technical requirements for the construction of various items of 
necessary infrastructure (including streets, water supply facilities, and sanitary 
and storm-sewerage systems), and sections describing administration and 
enforcement provisions. 
 
The procedural sections identify the process for submission and action on 
preliminary and final plats and the recording of final plats.  Specific steps of 
submission are identified and usually include such items as: 
 
1) Preapplication Conference; 
2) Preliminary Plat Submission; 
3) Grading and/or Erosion and Sedimentation Control Plans; 
4) Improvement Drawings and Specifications; 
5) Final Plat Submission; and 
6) Recording. 
 
The sections addressing technical requirements are inclusive of specific 
descriptions of what is to be included in preliminary and final plat drawings and 
attachments; design standards for subdivision layout (such as streets, 
intersections, easements, lots, blocks, flood protection, and pedestrian ways); and 
infrastructure improvements (such as stormwater drainage systems, sanitary 
sewerage systems, water supply facilities, driveways, street lighting, and street 
signs).  This section often will attach standard specifications and construction 
details for streets, drainage structures, sewage systems, etc. 
 
The sections addressing administration and enforcement will describe costs (fee 
schedules), how the regulations will be enforced (and by whom), penalties for 
violations of the regulations, appeals process from the enforcement agent, and 
appeals from the decision of the adopting body (legislative body/planning 
commission). 


 


Related Zoning References 
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Similar comments offered under the heading "Related Subdivision 
Regulation References," under the discussion of zoning, are applicable under this 
heading.  It is crucial to ensure an understanding of the requirements of local 
zoning ordinances as the planning commission is reviewing and acting on 
proposed new subdivision development.  Appropriate cross-references should be 
included to ensure approvals are not granted due to full compliance with 
subdivision regulation requirements, if some zoning restrictions might be violated 
which will result in legal problems later as zoning and building permits are 
sought. 


Recording of Restrictive Covenants - Deeds (Avigation 
Easements) 


Officials of airport area communities should know how "restrictive covenants" 
could be used to provide for the control of land uses in high noise impact areas.  
Typically, restrictive covenants are "agreements" between private parties (for 
example, homeowners and homeowners’ associations or home buyer and seller) 
and therefore are enforceable only by the parties involved and remedied in a court 
of law.  Such covenants are "required" to be recorded with deeds and, in some 
cases, attached to or written on subdivision plats or other development plans that 
may be required to be recorded through local government ordinances and state 
courts.  The basic disclosure of airport noise situations is handled in some 
jurisdictions across the country through ordinances that require the seller of a 
parcel of land to reveal to a purchaser that they are in a "high noise impact zone." 
 Real estate agents should be instructed on these zones and the ordinance 
requirements. 
         
Often, residents who move into an area may not be aware of an airport's presence 
or the implications of airport noise.  One method of informing the public of an 
airport's proximity and disclosing the potential for aircraft noise, is to record an 
"Airport Disclosure Agreement" as well as applicable covenants on subdivision 
plats and site development plans.  The airport disclosure agreement and covenants 
would require that the owner inform the prospective buyer of the airport's location 
and noise potential.  As a covenant, the subdivision plat would be enforced by 
private parties just as a contract. 
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The location of the airport and other relevant land use controls in the airport area 
would be described in the disclosure agreement and covenants.  The covenant 
also could describe the responsibilities of the airport owner to maintain and 
enforce a safe environment for airport operations and the public.  The airport 
disclosure agreement would also identify the FAA imaginary surfaces associated 
with the airport (as well as such controls as avigation easements or noise overlay 
zones). 


A commonly applied deed-restrictive requirement around airports is an "avigation 
easement" whereby the airport owner/government acquires, through a one-time 
payment, the right to conduct noise over a property(ies). An easement is a right 
held by one person to make use of the land of another for a limited purpose. Two 
general types of easements are possible: easements to allow an entity to cause 
noise exposure over the land and negative easements to prevent the creation or 
continuation of unprotected noise-sensitive uses on the property.  This easement 
(covenant) runs with the land and all future owners learn of the easement when 
they buy the property.  The easement is determined by documented noise 
exposure contours. 
 
Additionally, ownership of such an easement serves as notification that the 
property is subject to potentially significant aircraft noise. Acquisition of 
easements does not reduce the noise impacts to people or by and of itself change 
incompatible land uses to compatible uses.  However, the purchase price can and 
should be dedicated to the sound-proofing and/or use change necessary to achieve 
compatibility. By way of the easement, the construction and growth of objects 
that might otherwise penetrate FAA-defined airspace can be controlled. 
 
Easements may be obtained in a number of ways, including purchase, 
condemnation, and dedication. For each easement acquired, consideration may be 
given to including a legal description of the noise that may be created over the 
property, describing classes of uses which may be established or maintained with 
and without soundproofing, and where applicable, granting an avigation 
easement. Avigation easements can be purchased when land cannot be acquired. 
An avigation easement permits the right of flight in the airspace above the subject 
property. The airport sponsor, through the easement, can obtain the right of flight 
and related noise from aircraft. The easement covers the airspace between the 
ground and the elevation that coincides with the height of the approach or 
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departure surface.  Easements can also be transferred by subdivision regulations.  
As a condition of subdivision approval, the owner of property in a high noise 
area, or at a location with existing airspace violations, could be required to 
dedicate to the airport sponsor a noise and avigation easement.  The transference 
is similar to the arrangement for the dedication of street rights-of-way or utility 
easements.  
 
Easements may also be obtained by condemnation, in a manner similar to full 
rights condemnation. The cost, while still likely to be less than that of outright 
acquisition (fee simple) of the land, is likely to be significantly higher than similar 
rights obtained via negotiation because of the time and court costs involved. Also, 
the cost of any bad feelings between the parties generated by a condemnation 
action, while difficult to measure, can be significant. 
 
Construction that is proposed within the avigation easement, depending on the 
easement language, could also be evaluated by airport officials to determine the 
potential to penetrate the airport airspace.  Communication towers, flag poles, 
silos, and commercial buildings are structures which would require evaluation 
before construction.  Also controlled in an avigation easement may be natural 
objects, such as trees, which must be trimmed to a height that would not violate 
FAA defined airspace. 


D. Building Codes 


Building Codes are primarily concerned with the functional and structural aspects 
of buildings/structures. Some states have adopted a statewide uniform building 
code; others permit each local governing body to adopt their own building code.   
 
Some building codes have special building code requirements for properties 
located in high noise exposure areas.  Property owners are made aware of these 
requirements through occasional notifications and/or when they apply for 
building permits.  During application for permit issuance, the applicable 
jurisdiction would identify location of the proposed structure and if the property is 
located in a noise-impacted area, necessary action would be required ranging 
from avigation easement consideration to building code sound-insulation or 
prohibition of construction.  
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E. Housing Codes 


“Unlike building codes which control new structures or the enlargement or 
alteration of existing structures, the minimum housing standards apply to both 
new and existing living units."17 Housing standards usually include minimum 
standards for size of sleeping rooms, size of windows, availability of a bathroom 
and toilets, hot and cold running water, satisfactory heat screens and other 
protection from insects and rodents, satisfactory disposal of storm water, adequate 
protection from rain and weather, removal of any unsanitary conditions, and 
general structural conditions of the unit. 
 
Adoption and enforcement of minimum housing code standards is an important 
consideration of any jurisdiction in the vicinity of an airport. Such a code is 
concerned with the health, safety, and welfare of inhabitants who reside in single-
, two-, or multi-family units.  Code enforcement officials inspect these buildings 
for code violations and then write the owners, if necessary, to require compliance. 
 It is during these inspections when assessments of airport noise impacts could be 
determined and proper solutions required.   


Building codes, housing codes, and performance standards combined will often 
serve, in part, as the basis for determining noise impact to occupants.  


F. Capital Improvements Programming 


A Capital Improvements Program (CIP) is another basic planning tool used to 
assist in realizing the goals, objectives, and specific recommendations of the 
adopted comprehensive plan.   Normally, such a program will be divided into  
long- and short-term segments. The long-term CIP lists and prioritizes all public 
facility improvements recommended in the comprehensive plan for the entire 
period covered by the plan.  The short-term CIP (sometimes referred to as the 
short-term capital improvements budget) includes those capital improvements 
(land/facilities) which are programmed to be acquired or constructed within the 
first five or six years of the planning period covered by the comprehensive plan.  
This short-term program shows costs of land acquisition (where applicable), 
necessary capital outlay estimates, projected revenues, and expenditures of the 


                                                 
17


 William H. Clare, Handbook On Urban Planning, Van Nostrand Reinhold, Co., New York, NY, 1973, p. 286. 
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local government(s) involved for the five or six-year period including sources of 
such revenues for identified capital outlay amounts.  Normally, the first year of 
the short-term capital improvements budget automatically becomes part of the 
local government(s) operating budget(s). These actions then allow another year to 
be added to the five or six-year short-term CIP, basically allowing it to be a 
scheduled, ongoing, annual process.  
 
Depending on the ownership of airport facilities and recommendations of the 
adopted comprehensive plan, the CIP may be a valuable tool to be used by both 
airport and local government officials.  Combined with the recommendations of 
the adopted comprehensive plan and the planned extension of basic water and 
sewer facilities, this programming tool could be used in a cooperative manner to 
encourage/discourage new compatible/incompatible land development around 
airport facilities.  
 
In addition, for those states which have adopted Official Map Regulations, this 
tool could be an even more powerful means of ensuring compatibility as 
discussed in the following section. 


G. Official Map Regulations 


Some state enabling laws permit adoption of an "Official Map Regulation" 
(not to be confused with an “Official Zoning Districts Map”).  Adoption of such a 
regulation is usually predicated on the community having previously adopted a 
comprehensive plan and a capital improvements program.  Common language in 
such statutes permits this official map to show such items as the location and 
extent of existing and proposed public streets, watercourses, parks, public 
schools, and other public facilities needs.  Adoption of such a map by the local 
legislative body is normally permitted only after review and recommendation by 
the local  
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planning commission and after conducting a public hearing. The boundaries of 
only those public facilities (existing or proposed) which are identified as part of 
the short-term CIP and budget may be identified on the Official Map. 


The intended purpose of allowing adoption of an Official Map is to provide 
authority to the local government to ensure that the value of property within the 
boundaries of any areas identified on this map will not escalate as a result of new 
development during the period of the short-term CIP budget.  It permits the local 
government to purchase the land and develop the facility(ies) at the value of the 
property(ies) at the time of its placement on the Official Map with only normal 
property value increases.  The basic intention of this process is to use taxpayers 
monies in the most efficient fashion when it is clear that the local government 
plans to purchase and develop land for some public purpose within the short term 
(usually identified as five or six years). Such laws will normally contain 
provisions that allow the local government to ensure fairness in addressing 
reasonable requests that involve granting building permits for unprofitable land 
during this five- or six-year period.   


The potential for using a combination of the CIP and the Official Map Regulation 
as a means of identifying land for short-term purchase in areas determined to be 
airport expansion areas should be considered by the local government(s) involved 
and by the airport owner, particularly if the airport is publicly owned and 
operated.  


Another potential application could be in a case where an airport’s master plan 
identifies the need for future runways and/or the need for airport property 
expansions to include other airport-related development, and the long-range 
community plan, recognizing the airport plan, encourages land uses that are not 
compatible with the airport in areas expected to be impacted.  The community’s 
short-term CIP could include planned public expenditures which are intended to 
encourage such development in these non-impacted areas.  The official map 
regulation could then be used to identify such planned public directional 
expenditures (infrastructure extensions) to achieve this objective.  The result is 
that the community and the airport realize goals of both the short- and long-range 
plans and the taxpaying public benefit by planned expenditures at a lower sales 
cost than would otherwise be possible.  Legal assistance is recommended if this 
process is considered to ensure that a "taking" is not implied. 
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H. Infrastructure Extensions 


Provision or extension of basic infrastructure elements, such as water supply, 
waste disposal facilities, and roadways can serve as a major detriment, or 
conversely, a major generator affecting the extent and direction of growth and 
development.  Obviously, a policy that encourages land to be used in a very low-
density and agricultural/rural fashion, by not extending water facilities into such 
areas, will have the desired effect.  On the contrary, extension of basic water 
service into previously under-served areas will quickly encourage more urban 
densities and follow-up of extension of sanitary and storm water facilities, and 
new subdivision and commercial development. Clearly, planned expansion of 
water and sewerage facilities should be performed in conjunction with long-range 
land use and transportation planning (the comprehensive plan). 
 
In the case of areas surrounding airport facilities, for example, sound and 
coordinated land and infrastructure planning can serve as a means of setting 
development patterns which consider type and intensity of development in light of 
plans for airport expansions, flight pattern expectations, noise overlay zones, etc.  
For example, if such basic infrastructure elements are not extended into areas 
planned for primarily agricultural uses, these areas will not likely develop for any 
intensive purpose and not pose major problems to airport-related functions.  On 
the contrary, if major water supply and sewerage facilities are extended into these 
areas because they are planned for industrial development, then controls on 
height, development intensity, etc. will need to be enforced by one or more of the 
other land regulatory tools herein described.   
 
The need for a very high degree of cooperation between airport planners, land use 
planners, water supply agency(ies) and sanitary/storm sewer waste agency(ies) is 
paramount to the success of this type of planning tool and necessitates a 
comprehensive plan which incorporates such coordinated planning.   
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I. Growth Policies 


A number of communities across the nation are developing comprehensive plans 
using the concept of "Urban Growth Boundaries," which attempt to determine 
where full build-out, or build-out to a given boundary, should be encouraged 
while simultaneously determining where land development should be maintained 
in a low-density/rural fashion versus a compact and more urban pattern.  The 
State of Florida, and recently the State of Tennessee, have adopted state planning 
statutes that contain requirements addressing development dependent on 
infrastructure availability within limited time periods. 
 
The Tennessee statutes address development issues under three initiatives: "urban 
growth boundaries," "planned growth areas," and "rural areas."  The objectives of 
these statutes, and similar ones in other parts of the country, are to encourage 
smart growth and sustainable development concepts that will have the effect of 
using land for reasonable purposes and preserving our limited resources for future 
use. 


 
Recognizing that these laws are in existence in at least these two southern region 
states (and being considered by other states inside and outside the region), it is 
incumbent on airport planners to ensure they are included as integral partners in 
mandated community planning.  Identification of airport areas and the 
surrounding affected areas, according to the airport master plan, as part of growth 
policies planning, will be critical.  
 
Infrastructure extensions will be a major determining factor in such growth 
management programs.  Such planning and implementation requires a very high 
degree of coordination and cooperation between many diverse parties, including 
utility companies, city and county elected officials, airport authorities, local 
planning authorities, various environmental and business-oriented groups, and the 
general public.   
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J. Transferable Development Rights 


(TDR)/Purchase of Development Rights 
(PDR) 


Transfer of Development Rights (TDR) is a relatively new land use and 
development control technique.  It should be considered as another possible 
planning tool for application on and around airports.  Legally, state statutes would 
have to contain provisions for use of TDR as part of its enabling legislation.  A 
development rights transfer system would have to be adopted by the local 
government(s), and the comprehensive plan would need to recognize this means 
of development rights land designation. 
 
The basic concept of TDR is to preserve or retain land in its existing or rural 
setting in one location by "transferring" the rights to develop the property from a 
"sending" site to the "receiving " site, where an increase in intensity of use would 
be permitted.   
 
PDR (Purchase of Development Rights) is another form of this tool in which a 
local government purchases the property owner’s right to develop specific parcels 
of land for managerial purposes, leaving them all other rights of ownership. The 
price of the development rights is generally equal to the diminution in the market 
value of the land resulting from the removal of the development rights, and thus is 
the difference between the value of the land for agricultural or open space use and 
its current market value. 
 
TDR could allow airport area jurisdictions to avoid unwanted development in 
high noise exposure areas or redevelop these areas to less intense use, allowing 
such limitations to be maintained in perpetuity.  The sending property would 
ideally be rezoned to whatever rights remained on the property. The receiving 
property might also have to be rezoned so that the type and intensity of use 
anticipated could be realized.  In any case, this process would need close legal 
scrutiny in light of recent U.S. Supreme Court rulings. 
         
Whatever changes in zoning might be necessary, the changes should conform to 
the adopted comprehensive plan, which conceivably had anticipated such changes 
over the time period of the plan.  If the proposed changes had not been anticipated 
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in the plan and therefore were not in conformance, amendments to the plan should 
be made before making the zoning changes.  Thus, losses and gains of 
development rights would adequately reflect the long-term policy implications 
(such as land use changes) of the plan. 
 
PDR, or variations of it, could also possibly be used by local governments and 
airport owners (depending on ownership) to allow continuation of compatible 
uses and elimination of incompatible uses on specific properties which are within 
areas where such airport protection techniques need to be applied. 
 
Again, a very high degree of coordination and cooperation between airport 
owners/planners and local governments/land use planners will be necessary if any 
of these techniques are to prove useful. 


K.  State Airport Zoning Commission Regulations 


State statutes addressing aviation and airports vary.  Both local land use planners 
and airport planners should be thoroughly familiar with such pertinent statutes.  
There may be some seemingly contradictory statutes addressing the authority for 
regulating land development in and around airports.  Such potentially 
questionable language needs to be clarified in order to ensure common 
understanding and accurate application of state and local laws and regulations.  
Using Kentucky as an example, Appendix A includes critical selected excerpts 
from the Kentucky Revised Statutes as they apply to the creation and functions of 
an Airport Zoning Commission. 
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VIII. NEGOTIATION/MEDIATION 
 
The negotiation or mediation technique is an important approach to be employed 
when addressing land use compatibility conflicts or disputes associated with 
airports. The purpose of negotiation/mediation is to provide a means by which a 
local government or community (or another entity) can work with an airport to 
address difficult situations as an alternative to litigation. This approach can 
provide clarity for the airport’s plans, plan implementation, and other actions that 
can potentially impact the community. 
 
Typically, airport concerns are technical in nature, and technical people are 
usually most comfortable working in their fields of special competence.  They are 
often uneasy when faced with a “people problem.” Airports are sometimes 
expanding facilities located in areas where people can be adversely affected by 
airport operations and encroachment. Susan Carpenter and W.J.D Kennedy, in 
their book, Managing Public Disputes offered ten principles that can help to 
“focus on productive strategies for resolving differences.”18 These principles are: 
 
1) Principle 1: Conflicts Are a Mix of Procedures, Relationships, and Substance. 
2) Principle 2:  To Find a Good Solution, You Have to Understand the Problem. 
3) Principle 3: Take Time to Plan a Strategy and Follow it Through. 
4) Principle 4: Progress Demands Positive Working Relationships. 
5) Principle 5: Negotiation Begins with Constructive Definition of the Problem. 
6) Principle 6: Parties Should Help Design the Process and Solution. 
7) Principal 7: Lasting Solutions are Based on Interests, Not Positions. 
8) Principal 8: The Process Must Be Flexible. 
9) Principal 9: Think Through What Might Go Wrong. 
10) Principal 10: Do No Harm. 
 


                                                 
18


 Managing Public Disputes; Jossey-Bass Publishers, San Francisco,1998; pp.52-65.   
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Carpenter and Kennedy continue by saying that one must provide the time in 
negotiation/mediation technique to construct a conflict management program 
carefully. It was said that to do otherwise is to possibly damage trust among key 
parties and ultimately destroy working relationships. Therefore, if you cannot 
devise the program properly “it should not be attempted” at all.19 
 
Negotiation/mediation technique can resolve airport-related disputes through 
conflict resolution and collaborative problem-solving. Michael L. Poirier and R. 
Gregory Bourne suggest including the following basic elements of the pre-
negotiation, negotiation, and agreement/implementation processes:20 
 
The basic elements of the pre-negotiation process should include: 
 
• Identify parties with a stake in the airport development dispute. 
• Assess the basis of the conflict. 
• Select a neutral mediator or facilitator. 
• Assess the relationships between the parties. 
• Ensure appropriate representation of the parties. 
• Facilitate more effective communication. 
• Establish an agenda for negotiation. 
• Confirm guidelines for the process management. 


 


                                                 
19


 Ibid. 
20


 Susan G. Robinson, Editor, “Financing Growth: Who Benefits? Who Pays? And How Much?” (1990), Government Finance Officers Association, Chicago, IL. pp. 185-206, 
Chapter 12: Article, “Resolving Development Disputes Through Conflict Resolution and Collaborative Problem Solving,” by Michael L. Poirer and R. Gregory Bourne. 
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The basic elements of the negotiation process should include: 
 
• Clarify the issues. 
• Jointly assess the existing problems. 
• Generate alternatives and develop evaluation criteria. 
• Reach agreements in principal. 
 
The basic elements of the agreement/implementation program should include: 
   
• Identify tasks necessary to implement the agreement. 
• Establish implementation responsibilities and check posts. 
• Specify evaluation and feedback mechanisms. 


 
Elliott and Bourner indicate that “regardless of the scale, techniques that allow for 
a greater understanding of the issues at conflict, a clearer identification of the 
underlying interests, improved communication, and greater accommodation of the 
public good will ultimately provide a better vehicle for resolving the dispute than 
many traditional or adversarial approaches.”21 
 
Airport-related issues can be “barn burning” concerns which are hard to resolve. 
Interested parties should seek to engage trained negotiators or mediators to assist. 
Look for these services in the state government or regional planning authorities in 
your jurisdiction. Also, explore the possibility of local legal professional 
organizations and their resources. 
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 Ibid. 
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IX. PUBLIC EDUCATION AND AWARENESS 


PROGRAMS 
 
Airports or local planning agencies that expect a reasonable chance of success in 
their planning efforts must provide for public education and awareness in the 
planning process. Both airport and local planning programs (such as master plans, 
FAR Part 150 studies, and comprehensive plans) include opportunities for public 
education and awareness. These opportunities include such things as Planning 
Advisory Committees and Citizens Advisory Committees. The composition of 
these committees may include elected officials, administrative staff, 
representatives of public agencies, and citizens. From a functional point of view, 
these planning and advisory committees should provide an avenue for community 
input and perspectives as well as feedback to the community.  All committee 
members should solicit information from or provide information to their 
constituents. Because the opportunities for information exchange may be 
somewhat limited with these committees, however, both airports and planning 
agencies may find themselves searching for other forms of information 
dissemination and exchange. 


In order for local land use planners and airport planners to better understand and 
recognize the critical need for cooperation, serious attempts to integrate some 
basic cross-over course work at the university level is necessary.  Some basic 
logistical difficulties will certainly arise, because airport master planning and 
related courses may be offered in various academic school locations (such as 
schools of engineering, schools of environmental science, schools of aeronautical 
science, and schools of architecture and planning), but such issues can be 
overcome with recognition by educators of the important connections which need 
to be accommodated.  The American Collegiate Schools of Planning (ACSP) 
should be contacted regarding such coordinated academic planning. 
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In addition, it is important for institutions of continuing education to allow or 
even encourage airport planners and local land use planners to take advantage of 
cross-over offerings.  New thinking and new technologies being adapted by 
members of both fields need to be shared so that better communication will occur. 
The end result of such cooperative efforts will be a higher likelihood that both 
airport planners and local land use planners will identify many of the same 
principles for consideration by their respective decision-makers.  For example, the 
American Planning Association is in the process of completing a series of studies 
addressing the subject of “Growing Smart Airports.”  These studies are finding 
that airport planners need to be aware of directions being recommended by the 
land use planning community so they can enter into meaningful discussion, with a 
complete understanding the rationale for such directions.  Conversely, it is just as 
important for land use planners to understand new thinking in connection with 
airport design, the necessary surrounding activity challenges, and the constantly 
evolving federal regulations within which airport planners must work.  Clearly, 
understanding each other’s dynamic thinking as well as the limits within which 
each planner must work will make cooperation more likely, with more 
satisfactory results for the communities both interests serve. 
 
Having stated the importance of working together and with the public, the 
following sections address the real world situations of some of the various 
regulatory tools available to most land use planners throughout the country.  
These tools are intended to help cross the bridge from planning for what we want 
our communities to be in future years, to adoption and enforcement of specific 
regulatory measures which are intended to help us make day-to-day decisions 
which will lead toward realization of all the cooperative planning that has been 
occurring. 
 
The information dissemination and exchange opportunities described in this 
section do not represent all such opportunities. Others may be created through 
modifying or combining any of these functions. Most important is the fact that 
information must be provided to and exchanged with the community if levels of 
credibility are to be maintained within the planning program. 
 


A. Information Dissemination 
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Information dissemination is a one way flow of a desired message or philosophy. 
The type of audience may range from a narrowly targeted audience to the 
community at large. The following represents a general cross-section of the 
various types of one-way information dissemination opportunities. 


Distribution of Printed Materials 


Included in this group are brochures, newsletters, paid advertising, newspaper 
inserts, and guest or contributory columns to newspapers. 
If the message or issues are fairly constant, then brochures could be inventoried 
and sent to individuals who request specific information or mailed to a targeted 
group. Brochures provide a constant, standardized base of information or public 
position on a specific subject. 
 
However, if the message is changing with the issues or the planning program has 
milestones that need to be publicized, then newsletters or newspaper inserts can 
be utilized. A zip code sort will allow newsletters to be as target-specific or as 
general as desired. Newspaper inserts, for example, are as general as the 
publication circulation. 
 
Contributory guest columns also provide general circulation. Due to the limited 
amount of space provided, the message must be concise and simple. Also, guest 
columns do not lend themselves to information that is repetitive in nature. 


Use of Audio-Visual Materials 


This group is somewhat more limited than printed material in the type of 
materials and media available. Still there are several distribution methods 
available. 
 
One opportunity is to produce video message for distribution to public access 
channels with local cable companies. Press releases with accompanying 
videotapes can also be used. However, airtime is short, station editing applies, and 
the message will be displaced by the next day’s news. Another type of video is a 
derivative of the committee structure (explained later under Information 
Exchange). In essence, public committee meetings associated with planning 
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efforts and planning programs are themselves televised, thereby providing a one-
way dissemination of information to the community through public access 
channels. 


Development of an Internet Web Page 


Many airports and public planning agencies (or the controlling political body) 
have web sites. A properly managed web site can utilize all of the printed and 
audio-visual opportunities mentioned above to make available the appropriate 
levels of information to interested citizens who have accessing capability.  Web 
pages can also be made interactive, to provide for more of an information 
exchange, by way of soliciting e-mail or conducting on-line surveys. 


B. Information Exchange 


Information exchange is a two-way flow of information. The initial flow of 
information is outward and again contains the desired message or philosophy. 
Once the information is disseminated, there exists a response mechanism that may 
be used to determine the public’s attitude toward or acceptance of the previously 
disseminated message. 


Workshops and Public Hearings 


Both airport and municipal planning agencies, as a vehicle to present status 
reports or final reports on a planning program, utilize public workshops and 
hearings.  Workshop attendees are urged to provide their opinions or comments 
on the project in either an oral or written format. Public hearings solicit similar 
involvement and input, but in a more formal way by receiving either verbal or 
written testimony on a particular planning project. 


Public Advisory Committees 


Public advisory committees are sometimes formed to review comment on, or 
provide input to, planning issues. A flow of information to the committee is, in 
theory, digested by the committee and also discussed with committee members, 
neighbors, or constituents. If the committee meetings are televised on a local 
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public access channel, then the viewing public can also observe the information 
exchange. 


Radio and Television Talk Shows 


Local public radio and television stations are usually eager to fill the airwaves 
with dialogue on significant community issues. If the show has a listener/viewer 
call-in segment, these shows can be an excellent vehicle for information 
exchange. 


Speaking Engagements 


One way to provide for information exchange, on a personal level, is through 
speaking engagements at various local clubs, social groups, or associations. These 
groups may include church groups, The Lions Club, civic and homeowners’ 
associations, or local schools. While the message is given to all of the attendees, 
the personal attention is provided during the post-presentation question and 
answer period. 


Presentations to Public Officials/Agencies 


Occasionally a planning agency may wish to present and receive information to 
elected officials and public administrators. These public officials can then pass on 
that information and receive feedback from constituents. The targeted officials are 
invited to attend a presentation or update on a master plan, comprehensive plan, 
or some other major planning projects. Attendees are provided with updates, 
status reports, and as much take-home material as possible. This ensures message 
consistency throughout the political arena. 
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X. CONCLUSION 
 
The Task Force members, in preparing this guide, drew upon their planning 
experience in both community and airport environments. Early on in the process 
of developing the guide, the Task Force recognized that every airport and every 
community with an airport is different in its geographical size, population, and 
political composition, and therefore, understood that its efforts could not result in 
a concise and universal set of recommendations that would fit all communities 
and all airports. Instead the group combined its cumulative experience and diverse 
disciplines to develop information and programs, sources of technical and funding 
support, potential tools and administrative and legal procedures could be used 
according to a particular situation for achieving compatible airport land uses.  
 
There is one common ingredient, however, that is necessary to achieve 
compatible land use around airport facilities. That ingredient is dialogue. Without 
dialogue, there can be no consensus, no plan, and no success.  
 
Understanding that airport and community planning processes are intertwined, the 
examples and recommendations contained herein are not about winning, for 
winning implies a separation of these planning processes. Rather, the 
recommendations are about communication and cooperation, directed toward the 
establishment of common goals that are necessary for the development of 
compatible land use programs. 
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GLOSSARY 
 
Advisory Circular (AC) – A document published by the Federal Aviation 
Administration (FAA) giving guidance on aviation issues. 
 
Air Traffic – Aircraft operating in the air or on an airport surface, exclusive of 
loading ramps and parking areas. 
 
Air Traffic Control — Control of the airspace by an appropriate authority to 
promote the safe, orderly and expeditious movement of terminal air traffic. 
 
Aircraft Operation – An aircraft arrival or departure from an airport with FAA 
airport traffic control service.  There are two types of operations: local and 
itinerant. 
 
Airport — Any public use airport, including heliports, as defined by the Aviation 
Safety and Noise Abatement Act of 1979 (ASNA), including:  (a) Any airport 
which is used or to be used for public purposes, under the control of a public 
agency, the landing area of which is publicly owned;  (b) any privately owned 
reliever airport; and  (c) any privately owned airport which is determined by the 
Secretary to enplane annually 2,500 or more passengers and receive scheduled 
passenger service of aircraft, which is used or to be used for public purposes. 
 
Airport Hazard – Any structure or object of natural growth located on or near the 
airport, or any use of land near the airport that obstructs the airspace required for 
the flight of aircraft in landing or taking off, or is otherwise hazardous to such 
landing and taking off. 
 
Airport Impact Zones –Defined areas on and off airport property that are zoned 
to ensure airport compatible land uses.  Low-activity airports without significant 
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aircraft noise exposure contours can benefit by identifying and implementing land 
use controls in Airport Impact Zones.  The Impact Zones generally include the 
runway protection zone, the FAR Part 77 approach surface and the airport traffic 
pattern.   
 
Airport Improvement Program (AIP) – The AIP is authorized by the Airport and 
Airway Improvement Act of 1982 (P.L. 97-248, as amended).  The Act’s broad 
objective is to assist in the development of a nationwide system of public-use 
airports adequate to meet the current and projected growth of civil aviation.  The 
Act provides funding for airport planning and development projects at airports 
included in the National Plan of Integrated Airport Systems.  The Act also 
authorizes funds for noise compatibility planning and to carry out noise 
compatibility programs as set forth in the Aviation Safety and Noise Abatement 
Act of 1979 (P.L. 96-143).  
 
Airport Layout Plan (ALP) – A scaled drawing of existing and proposed land and 
facilities necessary for the operation and development of the airport.  The ALP 
shows (1) boundaries and proposed additions to areas owned or controlled by the 
sponsor, (2) the location and nature of existing and proposed airport facilities and 
structures and (3) the location on the airport of existing and proposed and non-
aviation areas and improvements. 
 
Airport Layout Plan Set - Included in the Airport Layout Plan set are six 
drawings: (1) Airport Layout Drawing (Plan), (2) Airport Airspace Drawing, (3) 
Inner Portion of the Approach Surface  
Drawing, (4) Terminal Area Drawing, (5) Land Use Drawing and (6) Airport 
Property Map. The drawings depict existing and proposed airport facilities, land 
uses, approach zones and other defined areas of airspace, and environmental 
features that may influence airport usage and expansion capabilities. 
 
Airport Manager — The person authorized by the airport sponsor to exercise 
administrative control of the airport. 
 
Airport Master Plan – A planning document, including appropriate documents 
and drawings, that describes the development of a specific airport from a 
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physical, economical, social, environmental and political jurisdictional 
perspective.  The airport layout plan drawing is part of the Master Plan. 
 
Airport Noise Compatibility Program - That program, and all revisions thereto, 
reflected in documents (and revised documents) developed in accordance with 
Appendix B of this part, including the measures proposed or taken by the airport 
owner to reduce existing incompatible land uses and to prevent the introduction of 
additional incompatible land uses within the area. 
 
Airport Operations – The total number of movements in landings (arrivals) plus 
takeoffs (departures) from an airport. 


 
Airport Owner – Any person or authority having the operational control of an 
airport as defined in the ASNA Act. 
 
Airport and Airway Improvement Act of 1982 – This Act authorizes the 
Secretary of Transportation to make project grants for airport planning and 
development to maintain a safe and efficient nationwide system of public-use 
airports. 
 
Airport Noise and Capacity Act of 1990 – This act required the establishment of 
a National Noise Policy and a requirement to eliminate Stage 2 aircraft weighing 
75,000 pounds or greater operating in the contiguous United States by the year 
2000. 
  
Airport Reference Code (ARC) – The ARC is a FAA coding system used to 
relate airport design criteria to the operational and physical characteristics of the 
airplanes intended to operate at the airport. 
 
Airport Sponsor — A public agency or tax-supported organization such as an 
airport authority, that is authorized to own and operate the airport, to obtain 
property interests, to obtain funds, and to legally, financially and otherwise able 
to meet all applicable requirements of current laws and regulations. 
Air Traffic Control Tower (ATCT) – The air traffic control facility located on an 
airport that is responsible for providing air traffic control services to airborne 
aircraft near the airport and to aircraft operating on the airport movement area.   
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Airside – That portion of the airport facility where aircraft movements take place, 
airline operations areas, and areas that directly serve the aircraft, such as taxiway, 
runway, maintenance and fueling areas. 
 
Airspace — The space lying above the earth or above a certain area of land or 
water that is necessary to conduce aviation operations. 
Ambient Noise – The total amount of noise in a given place and time, which is 
usually a composite of sounds from varying sources at varying distances.   
 
Approach Surface – A surface defined by FAR Part 77 “Objects Affecting 
Navigable Airspace,” that is longitudinally centered on the runway centerline and 
extends outward and upward from each end of the primary surface.  An approach 
surface is applied to each end of each runway based on the type of approach 
available or planned for that runway end. 
 
ASNA Act — The Aviation Safety and Noise Abatement Act of 1979, as amended 
(49 U.S.C. 2101 et seq.). 
 
Attainment Area – An area in which the federal or state standards for ambient air 
quality are being achieved. 
 
Average Sound Level  — The level in decibels, of the mean square, A-weighted 
sound pressure during a specified period, with reference to the square of the 
standard reference sound pressure of 20 micropascals. 
 
Avigation Easement – A grant of a property interest in land over which a right of 
unobstructed flight in the airspace is established. 
 
Based Aircraft – An aircraft permanently stationed at an airport by agreement 
between the aircraft owner and the airport management. 
 
Building Codes – Codes, either local or state, that control the functional and 
structural aspects of buildings and/or structures.  Local ordinances typically 
require proposed buildings to comply with zoning requirements before building 
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permits can be issued under the building codes. 
 
Commercial Service Airport  — A public airport that has at least 2,500 passenger 
boardings each year and is receiving scheduled passenger aircraft service. 
 
Compatible Land Use — As defined in FAR Part 150: The use of land (e.g., 
commercial, industrial, agricultural) that is normally compatible with aircraft and 
airport operations, or sound insulated lands uses (e.g., sound insulated homes, 
schools, nursing homes, hospitals, libraries) that would otherwise be considered 
incompatible with aircraft and airport operations.  See Table X, Land Use 
Compatibility Guidelines – FAR Part 150, to review the FAA land use 
compatibility table. 
 
Comprehensive Plan – Similar to a Master Plan, the comprehensive plan is a 
governmental entity’s official statement of its plans and policies for long-term 
development.  The plan includes maps, graphics and written proposals, which 
indicate the general location for streets, parks, schools, public buildings, airports 
and other physical development of the jurisdiction. 
 
Conditional Zoning – The imposition or exaction of conditions or promises upon 
the grant of zoning by the zoning authority. 
 
Conformity (Air Quality): No department, agency or instrumentality of the 
federal government shall engage in, support in any way or provide financial 
assistance for, license, or permit, or approve, any activity which does not conform 
to a State Implementation Plan (SIP).  There are two types of Air Quality 
Conformity: General Conformity and Transportation Conformity: 
 
• General Conformity - All federal actions (except those involving highways 


and transit projects) within nonattainment and maintenance areas that result in 
a net increase in emissions above specified de minimis levels. 


 
• Transportation Conformity - Federally funded or approved highway or transit 


projects; (and regionally significant non-federal highway and transit projects) 
within nonattainment and maintenance areas. 
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Day-Night Average Sound Level (DNL) — A noise measure used to describe the 
average aircraft noise levels over a 24-hour period, typically an average day over 
the course of a year.  DNL considers aircraft operations occurring between the 
hours of 10 p.m. and 7 a.m. to be ten decibels louder than operations occurring 
during the daytime to account for increased annoyance when ambient noise levels 
are lower and residents are sleeping.  DNL may be determined for individual 
locations or expressed in noise contours.  The symbol for DNL is Ldn. 
 
Decibel (dB) – Sound is measured by its pressure or energy in terms of decibels.  
The decibel scale is logarithmic; when the scale increases by ten, the perceived 
sound is two times as loud. 
 
Enplanement – A passenger boarding of a commercial flight. 
 
Environmental Assessment (EA) – A concise document that assesses the 
environmental impacts of a proposed federal action.  The EA discusses the need 
for and environmental impacts of the proposed action and alternative actions.  An 
EA should provide sufficient evidence and analysis for a federal determination 
whether to prepare an Environmental Impact Statement or a Finding of No 
Significant Impact. 
 
Environmental Impact Statement (EIS) – A document that provides full and fair 
discussion of the significant environmental impacts that would occur as a result of 
a proposed project and informs decision makers and the public of the reasonable 
alternatives that would avoid or minimize adverse impacts. 
 
Euclidean Zoning – A traditional legislative method or device for controlling 
land use by establishing districts with set boundaries and providing for specific 
uniform regulations as to type of permitted land use, height, bulk and lot coverage 
of structure, setback and similar building restrictions. (Reference from 1929 U.S. 
Supreme Court landmark decision upholding zoning as a means of land use 
control in “City of Euclid, Ohio v. Ambler Realty”) 
 
Federal Aviation Administration (FAA) – A federal agency charged with 
regulating air commerce to promote its safety and development, encouraging and 
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developing civil aviation, air traffic control and air navigation and promoting the 
development of a national system of airports. 
 
Federal Aviation Regulations (FAR) — Regulations established and 
administered by the FAA that govern civil aviation and aviation-related activities. 
 
Federal Aviation Regulations Part 77 “Objects Affecting Navigable Airspace” – 
Part 77 (a) establishes standards for determining obstructions in navigable 
airspace; (b) defines the requirements for notice to the FAA Administrator of 
certain proposed construction or alteration; (c) provides for aeronautical studies 
of obstructions to air navigation to determine their effect on the safe and efficient 
use of airspace; (d) provides for public hearings on the hazardous effect of 
proposed construction or alteration on air navigation; and (e) provides for 
establishing antenna farm areas.  
 
Federal Grant Assurance – The terms and conditions of accepting Airport 
Improvement Program (AIP) grants from the Federal Aviation Administration for 
carrying out the provisions of Title 49, United States Code.  The terms and 
conditions become applicable when the airport sponsor accepts a grant offer from 
the FAA. 
 
Finding of No Significant Impact (FONSI) – A document briefly explaining the 
reasons an action will not have a significant effect on the human environment and 
therefore justifies the decision to not prepare an EIS.  A FONSI is issued by the 
federal agency following the preparation of an EA. 
 
Fixed-Base Operator (FBO) – An airport facility that serves the general aviation 
community by selling and repairing aircraft and parts, selling fuel, and providing 
flight and ground-school instruction. 
 
General Aviation  (GA) – Refers to all civil aircraft and operations that are not 
classified as air carrier, commuter or regional.  The types of aircraft used in 
general aviation activities cover a wide spectrum from corporate multi-engine jet 
aircraft piloted by professional crews to amateur-built single engine piston 
acrobatic planes, balloons and dirigibles. 
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General Conformity –  All federal actions (except those involving highways and 
transit projects) within non-attainment and maintenance areas that result in a net 
increase in emissions above specified de minimis levels. 
 
Growth Policy – A local or regional governmental policy intended to influence 
the rate, amount, type, location and/or quality of future development within the 
jurisdiction. 
 
Housing Codes – The codes that usually apply to both existing and future living 
units.  The codes include minimum standards of occupancy, and usually govern 
spatial, ventilation, wiring, plumbing, structural and heating requirements.  
  
Hubbing – A method of airline scheduling that times the arrival and departure of 
several aircraft in a close time period to allow the transfer of passengers between 
different flights of the same airline.  Several airlines may conduct hubbing 
operations at an airport. 
 
Incompatible Land Use  — The use of land, which is defined in Appendix A, 
Table 1 of FAR Part 150, which is normally incompatible with the aircraft and 
airport operations (such as homes, schools, nursing homes, hospitals, and 
libraries).  See Table X, Land Use Compatibility Guidelines – FAR Part 150, of 
this guide to review the FAA land use compatibility table. 
 
Infrastructure – A community’s built elements that establish the community’s 
foundation for maintaining existing populations, activities, future growth and 
development.  Infrastructure elements include airports, roads and highways, 
bridges, water and sewer systems, waste disposal facilities, utilities and 
telecommunications systems, schools, and governmental and community 
facilities. 
Instrument Approach – A series of predetermined maneuvers for the orderly 
transfer of an aircraft under instrument flight conditions from the beginning of the 
initial approach to a landing or to a point from which a landing may be made 
visually. 
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Instrument Flight Rules (IFR )– Rules governing the procedure for conducting 
instrument flight.  In addition, a term used by pilots and controller to indicate a 
type of flight plan. 
 
Integrated Noise Model (INM) – FAA’s computer model used by the civilian 
aviation community for evaluating aircraft noise impacts near airports.  The INM 
uses a standard database of aircraft characteristics and applies them to an airport’s 
average operational day to produce noise contours. 
 
Itinerant Operation – Any aircraft arrival and/or departure other than a local 
operation. 
 
Land Use Compatibility –The coexistence of land uses surrounding the airport 
with airport-related activities. 
 
Land Use Controls - Measures established by state or local government that are 
designed to carry out land use planning. The controls include among other 
measures: zoning, subdivision regulations, planned acquisition, easements, 
covenants or conditions in building codes and capital improvement programs, 
such as establishment of sewer, water, utilities or their service facilities. 


 
Land Use Management Measures – Land use management techniques that 
consist of both remedial and preventive measures.  Remedial, or corrective, 
measures typically include sound insulation or land acquisition.  Preventive 
measures typically involve land use controls that amend or update the local 
zoning ordinance, comprehensive plan, subdivision regulations and building code. 
 
Landside – That part of an airport used for activities other than the movement of 
aircraft, such as vehicular access roads and parking. 
 
Local Operation – Any operation performed by an aircraft that:  (a) operates in 
the local traffic pattern or within sight of the tower or airport, or (b) is known to 
be departing for, or arriving from, flight in local practice areas located with a 20-
mile radius of the control tower or airport, or (c) executes a simulated instrument 
approach or low pass at the airport. 
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Maintenance Area – a geographical area which was once designated as 
nonattainment but the pollution levels have met the National Ambient Air Quality 
standards for two consecutive years and has an approved maintenance plan which 
outlines how the geographical area will continue to meet these standards. 
 
Mediation – The use of a mediator or co-mediators to facilitate open discussion 
between disputants and assist them to negotiate a mutually agreeable resolution.  
Mediation is a method of alternative dispute resolution that provides an initial 
forum to informally settle disputes prior to regulatory intervention on the part of 
the FAA. 
 
Mitigation – The avoidance, minimization, reduction, elimination, or 
compensation for adverse environmental effects of a proposed action. 
 
Mitigation Measure – An action taken to alleviate adverse impacts. 
 
National Environmental Policy Act of 1969 (NEPA) – The original legislation 
establishing the environmental review process. 
 
National Plan of Integrated Airport Systems (NPIAS) – A primary purpose of 
the NPIAS is to identify the airports that are important to national transportation 
and, therefore, eligible to receive grants under the Airport Improvement Program 
(AIP).  The NPIAS is composed of all commercial service airports, all reliever 
airports, and selected general aviation airports.  
 
Nautical Mile – A measure of distance equal to one minute of arc on the earth’s 
surface, which is approximately 6,076 feet. 
 
Navigation Aids (NAVAIDS) – Any facility used by an aircraft for guiding or 
controlling flight in the air or the landing or take-off of an aircraft. 
 
Noise Abatement Procedures – Changes in runway usage, flight approach and 
departure routes and procedures, and vehicle movement, such as ground 
maneuvers or other air traffic procedures that shift aviation impacts away from 
noise sensitive areas. 
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Noise Compatibility Plan (NCP) – The NCP consists of an optimum combination 
of preferred noise abatement and land use management measures, and a plan for 
the implementation of the measures.  For planning purposes, the implementation 
plan also includes the estimated cost for each of the recommended measures to 
the airport sponsor, the FAA, airport users, and the local units of government. 
 
Noise Compatibility Program – See “Part 150 Study.”  
 
Noise Exposure Contours – Lines drawn about a noise source indicating constant 
energy levels of noise exposure.  DNL is the measure used to describe community 
exposure to noise. 
 
Noise Exposure Map (NEM) — The NEM is a scaled map of the airport, its 
noise contours and surrounding land uses.  The NEM depicts the levels of noise 
exposure around the airport, both for the existing conditions and forecasts for the 
five-year planning period.  The area of noise exposure is designated using the 
DNL (Day-Night Average Sound Level) noise metric.  
 


Noise Level Reduction (NLR) — The amount of noise level reduction in decibels 
achieved through incorporation of noise attenuation (between outdoor and indoor 
levels) in the design and construction of a structure. 
 
Noise-Sensitive Area - Areas where aircraft noise may interfere with existing or 
planned use of the land. Whether noise interferes with a particular use depends 
upon the level of noise exposure and the types of activities that are involved.  
Residential neighborhoods, educational, health, and religious structures and sites, 
outdoor recreational, cultural and historic sites may be noise sensitive areas. 
Nonattainment - Areas that exceeded the national ambient air quality standards 
for any of six pollutants (ozone, or smog; carbon monoxide; lead; particulate 
matter; or PM-10; or nitrogen dioxide) 
 
Nonconforming Use – Any pre-existing structure, tree, or use of land that is 
inconsistent with the provisions of the local land use or airport master plans. 
 
Off-Airport Property – Property that is beyond the boundary of land owned by 
the airport sponsor. 
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Official Map – A legally adopted map that conclusively shows the locations and 
width of proposed streets, public facilities, public areas and drainage rights-of-
way. 
 
On-Airport Property – Property that is within the boundary of land owned by the 
airport sponsor. 
 
Overlay Zone – A mapped zone that imposes a set of requirements in addition to 
those of the underlying zoning district. 
 
Part 150 Study – Part 150 is the abbreviated name for the airport noise 
compatibility planning process outlined in Part 150 of the Federal Aviation 
Regulation (FAR) that allows airport owners to voluntarily submit noise exposure 
maps and noise compatibility programs to the FAA for review and approval.  See 
Noise Compatibility Plan. 
 
Passenger Facility Charge (PFC) Program – The PFC Program, first authorized 
by the Aviation Safety and Capacity Expansion Act of 1990 and now codified 
under Section 40117 of Title 49 U.S.C., provides a source of additional capital to 
improve, expand and repair the nation’s airport infrastructure.  The legislation 
allows public agencies controlling commercial service airports to charge 
enplaning passengers using the airport a facility charge.  The FAA must approve 
any facility charges imposed on enplaning passengers. 
 
Performance Standards – Minimum acceptable levels of performance, imposed 
by zoning, that must be met by each land use. 
 
Primary Runway – The runway used for the majority of airport operations.  
Large, high-activity airports may operate two or more parallel primary runways.  
 
Public Use Airport – A publicly or privately owned airport that offers the use of 
its facilities to the public without prior notice or special invitation or clearance.   
 
Reliever Airport – An airport that meets certain FAA criteria and relieves the 
aeronautical demand on a busier air carrier airport. 
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Runway Protection Zone (RPZ) – A trapezoidal-shaped area centered about the 
extended runway centerline that is used to enhance the safety of aircraft 
operations.  It begins 200 feet beyond the end of the runway or area usable for 
takeoff or landing.  The RPZ dimensions are functions of the design aircraft, type 
of operation and visibility minimums. 
 
Sound Attenuation – Acoustical phenomenon whereby a reduction of sound 
energy is experienced between the noise source and the receiver.  This energy loss 
can be attributed to atmospheric conditions, terrain, vegetation, constructed 
features (e.g., sound insulation) and natural features. 
 
Sound Exposure Level (SEL) — A measure of the physical energy of the noise 
event that takes into account both intensity and duration.  By definition SEL 
values are referenced to a duration of one second.  SEL is higher than the average 
and the maximum noise levels as long as the event is longer than one second is.  
Sound exposure level is expressed in decibels (dB).  People do not hear SEL. 
 
Special Exceptions – Land uses that are not specifically permitted as a matter of 
right but can be permitted in accordance with performance standards and other 
local criteria. Also known as “conditional uses.”  
 
Stage 2 Aircraft – Aircraft that meet the noise levels prescribed by FAR Part 36 
and are less stringent than noise levels established for the quieter designation 
Stage 3 aircraft.  The Airport Noise and Capacity Act requires the phase-out of all 
Stage 2 aircraft by December 31, 1999, with case-by-case exceptions through the 
year 2003. 
 
Stage 3 Aircraft – Aircraft that meet the most stringent noise levels set forth in 
FAR Part 36. 
 
State Implementation Plan (SIP) – a detailed description of the programs a state 
will use to carry out its responsibilities under the Clean Air Act. State 
Implementation Plans are collections of the regulations used by a state to reduce 
air pollution. 


 


 Glossary -- Page 13  







Glossary 
 


Statute Mile – A measure of distance equal to 5,280 feet. 
 
Subdivision Regulations –  
 
Terminal Area – A general term used to describe airspace in which airport traffic 
control or approach control service is provided. 
 
Transfer of Development Rights – This involves separate ownership and use of 
the various "rights" associated with a parcel of real estate. Under this concept, 
some of the property's development rights are transferred to a remote location 
where they may be used to intensify allowable development. 
 
Turbojet Aircraft – Aircraft operated by jet engines incorporating a turbine-
driven air compressor to take in and compress the air for the combustion of fuel, 
the gases of combustion (or the heated air) being used both to rotate the turbine 
and to create a thrust-producing jet. 
 
Turboprop Aircraft – Aircraft in which the main propulsive force is supplied by a 
gas turbine driven conventional propeller.  Additional propulsive force may be 
supplied from the discharged turbine exhaust gas. 
 
Variance – An authorization for the construction or maintenance of a building or 
structure, or for the establishment or maintenance of a use of land that is 
prohibited by a zoning ordinance.  A lawful exception from specific zoning 
ordinance standards and regulations predicated on the practical difficulties and/or 
unnecessary hardships on the petitioner being required to comply with those 
regulations and standards from which an exemption or exception is sought. 
 
Visual Approach – An approach to an airport conducted with visual reference to 
the terrain. 
 
Visual Flight Rules (VFR) – Rules that govern flight procedures in good 
weather, with conditions usually being at least 1,000-foot ceiling and three miles 
visibility. 
 
Wetlands Mitigation Banking – involves consolidating fragmented wetland 
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mitigation projects into one large contiguous site. Units of restored, created, 
enhanced or preserved wetlands are expressed as "credits" which may be 
withdrawn to offset "debits" incurred at a project development site. 
 
Yearly Day-Night Average Sound Level (YDNL) — The 365-day average, in 
decibels, day-night average sound level.  The symbol for YDNL is also Ldn. 
 
Zoning – The partitioning of land parcels in a community by ordinance into zones 
and the establishment of regulations in the ordinance to govern the land use and 
the location, height, use and land coverages of buildings within each zone.  The 
zoning ordinance usually consists of text and zoning map. 
 
Zoning Ordinance – Primarily a legal document that allows a local government 
effective and legal regulation of uses of property while protecting and promoting 
the public interest. 
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Relevant Kentucky Revised Statutes 


KRS 183.861 Establishment of Airport Zoning Commission. – There is hereby 
created and established within the cabinet (Transportation), a commission known 
as the "Kentucky airport zoning commission" which not withstanding the 
provisions of KRS chapters 100 and 147 (Kentucky's basic planning and zoning 
statutes), shall be empowered to issue such orders, rules and regulations 
pertaining to use of land within and around all publicly owned airports within the 
state as will promote the public interest and protect and encourage the proper use 
of such airports and their facilities. 
 
KRS 183.865 Commission Functions – All of the powers, provisions and duties 
relating to the zoning and use of land, structures, and air space within and around 
public airports within the state are hereby conferred upon, delegated to and vested 
in the commission.  The commission shall also exercise all powers, provisions 
and duties relating to the use of navigable air space within the state.  Nothing 
contained in this chapter shall prevent a governmental unit from acquiring 
airports, airport facilities, or air navigation facilities, or from taking any action 
authorized by law for the elimination of any airport hazard, either alone or jointly 
with the commission. 
 
KRS 183.867. Zoning Jurisdiction – Regulations – Public Files – (1) 
The commission shall require that every public airport in the state file with it, 
from time to time, as required, maps showing the airport and area surrounding 
such airport used for approach or landing purposes.  
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The commission shall thereafter designate on such maps, by reference to the 
regulations or standards promulgated by the federal aviation administration 
concerning the area required for the safe maneuvering approach and landing of 
aircraft, the area over which jurisdiction will be assumed for zoning purposes.  
The commission shall notify any local zoning bodies of the area so designated and 
may exercise jurisdiction of such area insofar as it pertains to the safe and proper 
maneuvering of aircraft and the safe and proper use of the airport involved.  The 
local zoning body may retain jurisdiction of zoning in such areas as to all other 
matters.  (2) The commission may adopt such regulations pertaining to the zoning 
of areas over which jurisdiction is assumed as will provide for the proper and safe 
use of such area and airport. 
 
KRS 183.868 Factors to be Considered in Zoning. – In addition to considering 
the regulations or standards promulgated by the FAA in zoning the use of land 
and structures in areas over which jurisdiction is assumed, the commission shall 
consider among other things, the safety of airport users and surface persons and 
property, the character of flying operations conducted at the airport , the nature of 
the terrain, the height of existing structures and trees above the level of the 
airport, the views of officials of the FAA as to the safe approaches required for 
operations at the airport, the future development of the airport including 
extensions to runways that may be required, the density of dwellings that may 
safely be permitted in the area, protection of the public investment in the A-1 
airport and its facilities, the interest of the public in developing a sound public air 
transportation system within  the state and the views and opinions of those 
owning land in such area. 
 
KRS 183.870 Maximum Building Height Regulation – The commission shall 
establish by regulation the maximum height to which any structure may be 
erected within the navigable airspace of the state.  In establishing such maximum 
heights, the commission shall consider, among other things, the regulations or 
standards promulgated by the FAA , the terrain involved, the location of the 
structure in relation to airports, the safety of aircraft, the safety of surface persons 
and structures, the future development of the area involved, the density of 
population and dwelling within the area involved, the interest of the public in 
developing a sound public air transportation system within the state and the 
interest of the person desiring to erect such structure, except that upon application 
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to the commission, special permission may be granted to exceed such heights.  
The commission shall, before issuing any such permit, give consideration to the 
standards set out herein. 
         
KRS 183.872 Acquisition of Property Rights – In any case in which it is desired 
to remove, lower or otherwise terminate a nonconforming use; or the approach 
protection necessary cannot, because of unconstitutional limitations, be provided 
by zoning regulations; or it appears advisable that the necessary approach 
protection be provided by acquisition of property rights rather than by zoning 
regulations, the department, commission, air board or boards, or governmental 
unit my acquire by purchase, grant, condemnation or otherwise, such air right, 
easement, or other estate or interest in the property or nonconforming use in 
question as may be necessary to effectuate the purposes of this chapter. 
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PRESCOTT MUNICIPAL AIRPORT 
ERNEST A. LOVE FIELD 
NOISE ABATEMENT PROGRAM 


Frequently Asked Questions 
 


Q:  What is the City doing to decrease noise over residential areas? 
 
A:  The City has developed the airport’s noise abatement program to help minimize noise 
impacts to the greatest extent possible over residential areas in the vicinity of the airport.    
Unfortunately, the proximity of the residential areas surrounding the airport makes some level 
of exposure to aircraft noise inevitable; however, the City is striving to minimize aircraft noise 
exposure as much as possible, while still serving the needs of the airport tenants and users.  
 
Q:  Why don't aircraft always fly over the open ranchland areas around the airport instead of 
over residential neighborhoods? 
 
A: Specific flight paths are determined based on several factors, including weather conditions, 
the direction of the prevailing wind and air traffic management by the airport traffic control 
tower.  Because safety is the #1 priority, it is necessary for aircraft to fly over residential areas 
in order to maintain a safe distance between any airborne aircraft.   
 
Q:  Who can do something about low-flying planes?  My concern really isn't noise; it's safety. 
Who should I contact? 
 
A:  Specific safety comments should be filed with the Federal Aviation Administration (FAA) 
Flight Standards District Office located in Scottsdale at (480) 419-0111.  This office investigates 
low-flying or potentially unsafe flight incidents.   


 
Q:  What are the rules regarding how low an aircraft can fly over a residential area?  Is there a 
legal minimum altitude that airplanes can fly over residential areas? 
 
A:  Aircraft altitude is established by Title 14, Code of Federal Regulations Section 91.119. It is 
important to be aware of two aspects of this regulation which address minimum safe altitudes.  
First, most aircraft operating in the vicinity of the airport are in the process of landing or taking 
off.  In these cases, this regulation does not apply.   Second, helicopters are exempted from this 
federal regulation.  Helicopters are not subject to the minimum altitude restrictions required of 
fixed wing aircraft provided that the operation of the helicopter is conducted safely.    
 
The minimum traffic pattern altitudes for Prescott Airport are: 


 Light Aircraft - All Runways 6,045 Mean Sea Level (MSL) (1,000 Above Ground Level - AGL). 


 Large Aircraft, all turbo prop/jet and high performance aircraft – All Runways 6,545 MSL 
(1500 AGL). 


 



http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&rgn=div8&view=text&node=14:2.0.1.3.10.2.4.10&idno=14

Owner

Sticky Note

http://www.prcairport.com/wp-content/uploads/2014/03/PRC-Airport-Noise-Abatement_FAQs_03-27-2014.pdf
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Q:  What has the City already done to mitigate the effects of noise on area residents? 
 
A:  The City’s implementation role is focused on communication.  By continually communicating 
our recommended noise abatement practices with the appropriate parties, the City is better 
able to influence cultural changes that will impact the way pilots fly to & from the Prescott 
Airport.  Our outreach efforts has been all encompassing and includes contact at various levels 
of the FAA, with Prescott-based pilots and itinerant pilots (pilots not based here), flight training 
schools, and aviation businesses to help educate and make them aware of our noise abatement 
program goals.  This is a continuous, on-going effort. 
 
Outreach has been accomplished via the Airport Webpage, meetings, workshops, written 
correspondence and materials.  
 
Q:  Where can I find more information on the Airport’s Fly Friendly Program? 
 
A:  You can go to our Web site at http://www.prcairport.com/pilots/noise-abatement/ for more 
information.   
  
Q:  Why doesn't the City of Prescott have curfews or rules similar to those at other airports 
such as Scottsdale, AZ or Burbank, CA?  
 
A:  In 1990, Congress passed the Airport Noise and Capacity Act that made it extremely difficult 
for airports to initiate curfews or to impose any kind of noise or airport access restrictions.  The 
Airport Noise and Capacity Act made it extremely difficult for airports to impose any kind of 
noise or airport access restrictions (including curfews), though airports such as Burbank that 
had curfews in place when the Act was passed were allowed to keep them.  No restrictions 
existed at Prescott prior to 1990.    
 
Q:  How can I submit an Aircraft Incident Comment? 
 
A:  The City provides residents with the opportunity to file noise and safety complaints via our 
Web site at airport.admin@prescott-az.gov. Additionally, residents may to file by phone by 
calling 928-777-1150.  Airport staff will review all comments received and perform the 
necessary follow-up based upon the findings of the review. 
 
Q:  What happens when I submit an Aircraft Incident Comment? 
 
A:  All comments (both online and phone) are entered into a database and correlated with a 
particular aircraft event, whenever possible.  Currently, the City has limited resources to 
identify aircraft and specifics related to a reported incident (aircraft identification number, 
runway in use, aircraft operation – taking –off, landing, overflight); however, the City is 
exploring options to increase our capabilities in order to help us better understand and identify 
the circumstances associated with a particular noise or safety event including aircraft flight path 
and altitude.  Until we have better technology, we must rely heavily on the information 
provided by residents when they make incident reports.  As such, the more accurate the 
information submitted to us during an incident report, the better chance we have of following-
up and addressing a complaint.    



http://www.prcairport.com/pilots/noise-abatement/

http://www.law.cornell.edu/uscode/text/49/subtitle-VII/part-B/chapter-475/subchapter-II

mailto:airport.admin@prescott-az.gov
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Reports submitted to the City assist us in monitoring the effectiveness of the Noise Abatement 
Program and, if necessary, consider additional solutions to noise concerns.  The comments also 
assist the City in educating pilots and aviation businesses about the importance of ‘Flying 
Friendly.’  Please note that all reports made to the City are subject to public inspection 
through the Freedom of Information Act (FOIA).  
 
Noise complaints will never eliminate aircraft noise, but your calls help staff manage our pilot 
education efforts to assist in minimizing airport noise impacts to the greatest extent possible. 
Note that while some complaints help identify pilots that could have used better noise 
abatement practices, many complaints are received for operations that produce noise events, 
but which are fully in compliance with FAA air traffic rules and the Airport’s recommended 
noise abatement practices. 
 
Q:  What good does it do to call-in or complete an online noise complaint form when the 
noise abatement program is voluntary? 
 
A:  Pilot education is a major part of our noise abatement program and the complaints assist 
the Airport in this effort. The complaints allow the Airport to see trends which assist staff in 
enhancing the education program. 
 
Q:  How busy is the airport? How is the level of activity at the airport measured?  
 
A:  Activity levels at airports are measured by the FAA based upon the number of aircraft 
operations in and above the airport area.  An operation is defined as one takeoff, one landing 
or aircraft flying through Prescott’s airspace, as defined by the FAA.  In 2013, the airport 
experienced over 261,500 aircraft and helicopter operations which ranked Prescott as the 4th 
busiest airport in Arizona and the 37th busiest airport in the nation 
 
Q:  What are the airport's hours of operation?  
 
A:  Federal law requires Prescott to remain open to the public 24 hours per day, 7 days per 
week on a non-discriminatory basis.  This includes both civilian and military aircraft.  The airport 
may close for repair, or maintenance. The FAA air traffic control tower is open daily from 6:00 
a.m. to 10:00 p.m. daily.  When the tower closes for the night pilots are responsible for 
communicating directly with each other on a common published radio frequency while flying 
and taxiing their aircraft.  
 
The City requests pilots avoid conducting repetitive training operations (i.e. “touch & go”) 
between the hours of 10:00 pm and 6:00 am to the fullest extent possible.   With the amount of 
flight training that occurs at the airport, however, there is also a fair amount of late night cross 
county fight training that does occur.      
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Q:  What can the City do to keep airplanes from flying over my neighborhood? 
 
A:  Once a pilot communicates with the FAA Air Traffic Control Tower and leaves the runway 
pavement, the aircraft is under the authority of the FAA and the pilot.  However, through 
feedback received from the community, the City can monitor noise-sensitive areas and work 
with the air traffic control tower and pilots to try to avoid flying over these areas as much as 
possible consistent with national air traffic control standards and as long as safety is not 
jeopardized.   
 
Although it is impossible to completely shield residents from aircraft noise, the Airport has 
attempted to address this issue by issuing several recommendations aimed at reducing the 
effects of noise on neighborhoods.  In general, the recommendations include the following:  
 


 Using certain runways for training operations and thereby avoiding noise sensitive 
neighborhoods so long as weather and traffic conditions permit;  


 Requesting pilots avoid conducting repetitive flight operations (touch & go’s) during 
certain hours (10:00 pm to 6:00 am);  


 Maintaining certain minimum altitudes when flying over populated areas (take-offs and 
landing excluded);  


 Flying high, tight rectangular patterns, consistent with safety regulations and when 
traffic conditions allow;  


 Avoiding early turnouts when departing on Runway 21L; and  


 Making certain engine power reductions after takeoff and during landings to avoid 
creating a sudden noise event. 


 
These and other recommendations are all aimed at reducing the effect on noise on area 
residents. Additional potential noise abatement measures are constantly being evaluated for 
use at Prescott. 
 
Q:  What are the City’s development plans for Prescott?  How big will the airport grow?  
 
A:  The City completed and approved an update to the Airport Master Plan in 2010.  The Airport 
Master Plan is the guiding document used by the City to plan for future growth of the airport in 
conjunction with other City plans for the areas surrounding the airport.  The 2010 Airport 
Master Plan is available for review on the airport website at:                    
http://www.prcairport.com/business-and-development/airport-development/ 
 
Q:  Can the City fine "problem" pilots? Can the City prevent them from using the airport? 
 
A:  Since the Airport’s noise abatement program is voluntary, the City itself cannot fine or 
prohibit a pilot from flying into and out of the airport.  Because safety is the #1 priority, pilots 
are sometimes unable to comply with the recommended noise abatement practices for safety 
of flight reasons such as aircraft weight or muggy and hot weather conditions which make 
takeoff rolls longer and less efficient.   
 
 



http://www.prcairport.com/business-and-development/airport-development/

http://www.prcairport.com/business-and-development/airport-development/
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Q:  Why can’t aircraft be diverted away from where I live so that they don’t fly over my 
house? 
 
A:   The FAA Air Traffic Control Tower manages the airspace at and around the airport.  Because 
the total amount of airspace near the airport is limited, the FAA has little choice but to establish 
flight patterns based upon nationally-used standards to and from Prescott much like highways 
in the sky.  These highways often fall over homes located in the vicinity of the airport.  
 
Q:  Why can’t the City limit the kinds of aircraft that fly into and out of Prescott? Why can’t it 
limit the times when aircraft can land and take off from the airport? 
 
A:   Federal law requires Prescott to remain open to the public 24 hours per day, 7 days per 
week on a non-discriminatory basis.  This includes both civilian and military aircraft.  While the 
Airport publishes information about the length, width, and strength of its runways to all pilots, 
it is ultimately the pilot’s decision whether or not their aircraft can safely land and take off from 
Prescott. 
 
Q:  Why does the airport need the federal and state grant funds?   
 
A:   Most capital improvements at the airport are costly.  The City is not in a position to fund all 
of these improvements itself and, therefore, must seek financial assistance from the FAA and 
the State to design and construct improvements that are often safety-related. 
 
Q:   I’m a citizen of Prescott.  Why don’t you care about me? 
 
A:  The City cares about you and appreciates your well-being and safety.  That is why it is doing 
everything within its control to make sure that aircraft have the opportunity to take-off and 
land safely from the airport.    
 
Unfortunately, not every aircraft incident report filed with this City contains enough 
information to allow the airport to follow-up on a noise or safety claim.  Although we are 
pursuing other tools that would assist us in obtaining more specifics on an incident when filed, 
for now, we must rely heavily on the information provided by residents when filing a report.  
Some complaints that are filed are very general in nature, but that does not make them any less 
important.  The City collects the information and enters it into a database that is used to track 
noise issues.     
 
In addition to regulating the airport, the FAA also regulates pilots.  They must complete a 
certain amount of training before the FAA will issue a pilot’s license.  The FAA also regulates 
aircraft manufacturers, aircraft maintenance and repair facilities, flight training schools and 
academies, and even its own FAA air traffic control tower personnel.  Failure to comply with 
FAA rules and regulations has substantial consequences including up to the loss of their pilot or 
operating licenses and/or substantial fines. 


The Airport is essential to the City’s daily commerce and connects residents and businesses to 
state, regional, national and international markets.  Prescott Airport’s tenants and users, 
surrounding businesses, and visitors contribute an estimated $68 million to the community’s 



http://www.prcairport.com/business-and-development/airport-economic-impact/
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economy every year.   The airport plays an important part in attracting and sustaining 
economic growth and development in the area.  Many companies consider the adequacy and 
efficiency of airport facilities when they are establishing, relocating or expanding their business 
operations.   


Q:  How does the weather and season affect aircraft noise? 
 
A:  Individuals will usually notice an increase in aircraft noise during cooler months (spring & 
fall) when windows are more likely to be open and people are outside.  During the hotter 
summer months, an aircraft’s ability to gain altitude quickly decreases due to the heat.  They 
stay lower for longer, and more power is required for the aircraft to gain altitude.  A low cloud 
cover will also create more noise because the sound resonates back to the ground instead of 
disbursing throughout the atmosphere.  As air density becomes thicker and the air is cooler and 
dryer, the air molecules are closer together, resulting in the sound conducting better, traveling 
longer distances and appearing louder to the common ear. 
 


Q:  When does an aircraft make the most noise? 


  


A:  Most noise comments originate from aircraft operations during the initial phase of their 
take-off or during the final phase of landing.  Since individuals have a wide range of sensitivity 
to noise, the extent of noise impact varies greatly among individuals.  The noise level perceived 
at any given point on the ground can vary widely based on a number of factors. These include 
but are not limited to: 


 Aircraft type and size. A common misconception is that the larger the aircraft the 
louder they become, however this is not necessarily the case. As a whole, Prescott 
receives most of its noise complaints from light aircraft and low flying helicopters. While 
there has been a growing number of corporate jets using the field on our field many of 
these aircraft have been built recently in the last 10 – 15 years with state of the art 
engines which are designed to greatly limit their noise output.  Military aircraft and 
helicopters are designed to a different standard than civilian aircraft. 


 Aircraft load. Passenger and aviation fuel loads can affect noise levels.  Heavier loaded 
aircraft generally climb at a slower rate and require the use of more engine power, 
increasing the noise exposure to residences near the airport.  


 Weather. Weather can also affect noise levels.  Dense low cloud cover may reflect noise 
back to the ground, producing an "echo" effect which may intensify noise levels.  


 Time of Day. Aircraft operations during nighttime or early morning hours may have a 
greater noise impact due to the time of day.  People are often more sensitive to noise 
during normal “sleeping” hours.  The same noise level and operation may actually seem 
worse during these hours due to this increased sensitivity.  Aircraft noise may also 
appear to be louder because of the absence of other sounds heard throughout the day 
from things such as automobiles, trucks, motorcycles, lawn mowers, televisions, and 
loud music. 


 Season. Aircraft noise is often a greater nuisance during seasons when residents leave 
their doors and windows open.  During the summer and winter months, homes usually 
have the doors and windows closed, limiting the exposure to outside noise sources.  
During the spring and fall, when temperatures are more moderate, residents often have 



http://www.prcairport.com/business-and-development/airport-economic-impact/
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the doors and windows of their home open.  During these times, people may be more 
sensitive to outside noise. 


 Human Factors. Noise affects different people in different ways.  Some are more 
sensitive to noise in general.  Different people may be more or less sensitive to certain 
types or sources of noise.  Individuals living in the same neighborhood or even within 
the same home may also have different levels of sensitivity to noise. 


Q:  Who is responsible for aircraft noise? 


 


A:  The Prescott Airport is part of the National Air Transportation System and plays a vital role 
in the local, regional, and national aviation system.  However, many different organizations 
share responsibility for various elements of a noise abatement program, and airport operators 
are just one of many responsible parties.  The various participants in the aircraft noise 
abatement issues and their roles include: 


 


1. The Federal Government 


The National Air Transportation System exists primarily through the creation of federal 
legislation. The Federal Aviation Act of 1958  established the management of navigable 
airspace as a federal responsibility. Every facet of it is governed by the FAA. They 
exercise control of aircraft noise through:  


 Establishing aircraft noise emissions standards.  Aircraft are certified by the FAA for 
various levels of noise emissions.  All newly manufactured jet aircraft are certified to 
quiet "Stage 3" standards; however, some noisier "Stage 2" business jet aircraft are 
still permitted to operate without mandatory noise-reducing "hush kits", however, 
these aircraft are quickly diminishing from use.  There is an ongoing international 
dialogue about developing a new quieter "Stage 4" standard.  Military aircraft are 
also exempt from these federal regulations.   


 Managing the Air Traffic Control System.  The FAA has been tasked as the agency 
responsible for operating the airspace safely and efficiently.  Airspace in the Prescott 
area is controlled primarily by the Phoenix Hub & Terminal Radar Approach Control 
(TRACON), which supervises the Prescott air traffic control tower.  This airport and 
users meets periodically with the Tower to discuss and resolve technical airspace 
issues.  


 Noise Compatibility Studies.  The FAA oversees, reviews, and either approves or 
disapproves FAR Part 150 airport noise compatibility studies that are conducted by 
airports.  It also approves or disapproves airports’ decisions to implement aircraft 
noise regulations. 


 Licensing of Pilots & Enforcement of Flight Regulations.  Pilots are trained in 
procedures that are intended to be uniform at airports across the country.  Noise 
abatement awareness is part of the required pilot training curriculum.  The FAA 
Flight Standards District Office (FSDO,) located in Scottsdale, regulates this activity 
and enforces pilot compliance with air traffic control instructions and flight 
regulations.  


 



http://www.faa.gov/about/history/brief_history/

http://www.faa.gov/about/office_org/headquarters_offices/apl/noise_emissions/planning_toolkit/

http://www.faa.gov/about/office_org/field_offices/fsdo/sdl/contact/

http://www.faa.gov/about/office_org/field_offices/fsdo/sdl/contact/
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2. State of Arizona.  State regulation of aircraft in flight is preempted by federal law. 
However, State regulations affect disclosure of aircraft flight paths and noise.  Arizona 
Revised Statute 28-8486 Public Airport Disclosure requires the recording of public 
airport disclosure maps.  The maps provide information to prospective homebuyers, as 
well as current homeowners, regarding flight patterns at or near an airport. 
 


3. Local Government (i.e. the City of Prescott, Yavapai County).  Local governments have 
authority that governs land use planning, zoning and other local building codes.  Prior to 
1990, some local governments passed regulations on local aircraft operations at 
airports.  However, Congress severely limited local governments from enacting any new 
mandatory regulations by passing the Airport Noise and Capacity Act of 1990 (ANCA). 
This has resulted in only a small number of airports having local "grandfathered" 
mandatory noise regulations that were in place prior to 1990.   
 


4. Airport Operators.  Airport operators (in this case the City of Prescott) are responsible 
for the planning, development and maintenance of the airport. 
 


5. Pilots.  Pilots are responsible for operating their aircraft safely, while complying with all 
FAA rules governing flight and air traffic control instructions.  National, state, and local 
pilot associations actively encourage their members to "fly friendly" and use noise 
abatement procedures whenever possible, consistent with safety. 
 


6. Residents.  The Federal Aviation Noise Abatement Policy 2000 states that "current and 
prospective residents in areas surrounding airports should seek to understand the 
aircraft noise problem and what steps can and cannot be taken to minimize its effects. 
Prospective home buyers should research the location of airports and flight paths and 
determine if aircraft noise would affect their quality of life."   
 


Q:  Where can I find a copy of the Airport Disclosure Map? 


 


A:  The City has recorded a map of the Prescott Airport Traffic Pattern Airspace with the Yavapai 
County Recorder’s Office.  Recorded noise disclosure maps for Prescott Airport and other 
Arizona airports may be viewed at the Public Airport Maps section of the Arizona Department 
of Real Estate's website by clicking the following link. 


 
Airport noise contours indicate what areas around the airport experience aircraft noise as 
measured by the FAA standards.  The federal guidelines for residential compliance with aircraft 
noise are an average of 65 decibels or lower during a 24 hour period.  


 


Q:  Has the airport changed its flight patterns? Is that why I notice increases or decreases in 
the number of airplanes over my house? 
 
A:  The Federal Aviation Administration (FAA) through the Air Traffic Control Tower located on 
the airport controls the movement of all aircraft on the ground and in the airspace over and 
around the airport. The FAA has NOT changed or attempted to change any flight patterns into 
or out of the airport. As was discussed above, the flight patterns may change due to bad 



http://www.azleg.state.az.us/ars/28/08486.htm

http://www.azleg.state.az.us/ars/28/08486.htm

http://airportnoiselaw.org/anca.html

http://www.faa.gov/airports/resources/publications/federal_register_notices/media/environmental_65fr43802.pdf

http://www.re.state.az.us/Bulletin/airports/airportintro.html

http://www.azre.gov/PUBLIC_INFO/Airport_Maps/Territory_in_the_Vicinity_of_a_Public_Airport.html
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weather and/or wind conditions, and these patterns are generally used only temporarily until 
the wind or weather condition subsides. 
 


The following diagram represents a typical flight pattern: 


 


 








Partnership for AiR Transportation 
Noise and Emissions Reduction
An FAA/NASA/Transport Canada-
sponsored Center of Excellence


Land Use Management 
and Airport Controls
A further study of trends and indicators of 
incompatible land use


prepared by


Kai Ming Li


September 2008


REPORT NO. PARTNER-COE-2008-006



Owner

Sticky Note

http://web.mit.edu/aeroastro/partner/reports/proj6/proj6-landmgt-aptcontrol.pdf







i 


 
 


Land Use Management and 


Airport Controls 


A Further Study of Trends and Indicators  
of Incompatible Land Use 


 
Kai Ming Li 


 


PARTNER-COE-2008-006 


September 2008 


 


 


 


 


 


This work was funded by the U.S. Federal Aviation Administration Office of Environment and 
Energy, under Grants 03-C-NE-FIU and 03-C-NE-PU.  


 


 


Any opinions, findings, and conclusions or recommendations expressed in this material are those of 
the author(s) and do not necessarily reflect the views of the FAA, NASA or Transport Canada. 
 
 
 
 
 
The Partnership for AiR Transportation Noise and Emissions Reduction — PARTNER — is a cooperative 
aviation research organization, and an FAA/NASA/Transport Canada-sponsored Center of Excellence. 
PARTNER fosters breakthrough technological, operational, policy, and workforce advances for the 
betterment of mobility, economy, national security, and the environment. The organization's 
operational headquarters is at the Massachusetts Institute of Technology.  
  


 
The Partnership for AiR Transportation Noise and Emissions Reduction 


Massachusetts Institute of Technology, 77 Massachusetts Avenue, 37-395 
Cambridge, MA 02139 USA 
http://www.partner.aero 
info@partner.aero 







 ii


Principal Investigators 
Kai Ming Li, PhD 
Professor of Mechanical Engineering 
Ray W. Herrick Laboratories 
School of Mechanical Engineering 
Purdue University 
 
Gary Eiff, Ph.D. 
Professor Emiritus 
Department of Aviation Technology 
College of Technology 
Purdue University 
 


Members of the Project Team
William Strattner  
Graduate Research Assistant 
Department of Aviation Technology 
Purdue University 
 
Kathryn Bauer 
Graduate Research Assistant 
Department of Aviation Technology 
Purdue University  
 
Amalia Cerbin 
Graduate Research Assistant 
Department of Aviation Technology 
Purdue University 
 
Ashwin Shetty 
Graduate Research Assistant 
Department of Aviation Technology 
Purdue University 
 
Brian Cason 
Undergraduate Research Assistant 
Department of Aviation Technology 
Purdue University 
 
Anna Cornell 
Undergraduate Student  
Department of Aviation Technology 
Purdue University  
 


Brian Futterman 
Undergraduate Research Assistant 
Department of Aviation Technology 
Purdue University 
 
Katy Harris 
Undergraduate Research Assistant 
Department of Aviation Technology 
Purdue University 
 
Jason Leeke  
Undergraduate Student  
Department of Aviation Technology 
Purdue University 
 
Andrew Rusin 
Undergraduate Research Assistant 
Department of Aviation Technology 
Purdue University 
 
Erik Serrano 
Undergraduate Research Assistant 
Department of Aviation Technology 
Purdue University 
 
Katie Sparrow 
Undergraduate Research Assistant 
Department of Aviation Technology 
Purdue University 







 iii 
 


Table of Contents 
 
Acknowledgments  
 
Executive Summary ----------------------------------------------------------------------------------- 1  
 
1. Introduction ---------------------------------------------------------------------------------------- 2 
 
2.  Manassas Regional Airport 


2.1 Introduction ------------------------------------------------------------------------------------- 3 
2.2 Operational Statistics -------------------------------------------------------------------------- 4 
2.3 Economic Impact ------------------------------------------------------------------------------ 4 
2.4 Land Use ---------------------------------------------------------------------------------------- 4 
 2.4.1 History 
 2.4.2 Current Projects 
 2.4.3 Future Projects 
2.5 Local Government/Airport Relations ------------------------------------------------------- 8 
2.6 Noise and its Effects --------------------------------------------------------------------------- 8 
 2.6.1 Noise Complaint Collection 


 2.6.2 Patterns in Noise Complaints 
2.6.3 Noise Complaint Statistics 


     2.7 Discussions -------------------------------------------------------------------------------------- 10 
 
3. Norman Y. Mineta San Jose Airport 


3.1 Introduction ------------------------------------------------------------------------------------- 11 
3.2 Operational Statistics -------------------------------------------------------------------------- 12 
3.3 Economic Impact ------------------------------------------------------------------------------- 14 
3.4 Land Use -----------------------------------------------------------------------------------------14 


3.4.1 History 
3.4.2 Current Projects  
3.4.3  Future Projects 


3.5 Local Government/ Airport Relations ------------------------------------------------------- 17 
3.6 Noise and its Effects --------------------------------------------------------------------------- 18 


3.6.1 Noise Complaint Collection 
3.6.2 Patterns in Noise Complaints 
3.6.3 Noise Complaint Statistics 
3.6.4 Community Program for Addressing Issues Relating to SJC 


3.7 Discussions ------------------------------------------------------------------------------------- 24 
  


4. Cleveland Hopkins International 
4.1 Introduction ----------------------------------------------------------------------------------------------- 25 
4.2 Operational Statistics ----------------------------------------------------------------------------- 26 
4.3 Economic Impact ---------------------------------------------------------------------------------------- 27 
4.4 Land Use  ------------------------------------------------------------------------------------------------- 27 


4.4.1 History 
4.4.2 Land Use Issues at CLE 
4.4.3 Current Projects 







 iv 
 


4.5 Local Government/Airport Relations ----------------------------------------------------------------- 30 
4.6 Noise and its Effects ------------------------------------------------------------------------------------- 31 


4.6.1 Noise Complaint Collection 
4.6.2 Patterns in Noise Complaints  
4.6.3 Noise Complaint Statistics 
4.6.4 Community Program for Addressing Issues Relating to CLE 


4.7 Discussions ----------------------------------------------------------------------------------------------- 36 
  


5. Conclusions and Suggestions of Future Work 
5.1 Concluding Remarks --------------------------------------------------------------------------- 36 
5.2 Recommendations and Suggestions of Future Work -------------------------------------- 37 


 
6. References -------------------------------------------------------------------------------------------- 39 
 
Appendix A Glossary of Terms --------------------------------------------------------------------- 42 







 v 
 


Acknowledgments 
This work was funded by the Federal Aviation Administration (FAA) under Grants No. 03-C-
NE-FIU and No. 03-C-NE-PU. The authors are deeply grateful to Lourdes Maurice and Patricia 
Friesenhahn of FAA for their years of encouragement. This project also greatly benefited from 
the support of the Partnership for Air Transportation Noise and Emissions Reduction 
(PARTNER), an FAA/NASA/TC-sponsored Center of Excellence. The authors also wish to 
thank Bob Bernhard for technical advice, Mary Nauman and Christina Beck for providing 
excellent editorial support for this project. 
 
Any opinions, findings, conclusions, or recommendations expressed in this report are those of 
the authors, and do not necessarily reflect the views of the FAA, NASA, or Transport Canada.







 vi 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


This is a blank page 







 1 
 


Executive Summary 
This follow-on study of land use and noise complaint patterns near airports was conducted in 
order to better understand the dynamics of land use management, public concerns, and 
annoyance related to aviation noise. In Phase 1 of the project, Fort Lauderdale-Hollywood 
International Airport, Orlando-Sanford International Airport, and Denver International Airport 
were selected for in-depth study. In this one-year, follow-on project, Manassas Regional Airport, 
Norman Y. Mineta San José International Airport, and Hopkins Cleveland International Airport 
were studied. These additional airports provide three more exemplary profiles: one is a general 
aviation airport seeking to expand, another is a medium hub airport located in a densely 
populated residential area. The third airport is surrounded by suburban cities which are 
scrutinizing its operation and expansion. This report offers insight into issues that may affect 
public opinion regarding incompatible land use in airport vicinities. Recommendations are also 
provided for further study to explore the dynamics and drivers of public concerns in order to 
more effectively address noise complaint issues and associated land use problems. 
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1. Introduction 
An earlier study1 examined the dynamics of land use management, public concerns, and 


annoyance related to aircraft noise impacting residential areas near airports. Land use and noise 
complaints patterns were studied for three airports: Denver International Airport (DEN), Fort 
Lauderdale-Hollywood International Airport (FLL) and Orlando-Sanford International Airport 
(SFB). These facilities were selected as representative of three distinct profiles for airports and 
their surrounding neighborhoods. DEN was chosen because it has good geographical separation 
from populated areas; it characterizes one of the busiest airports in the country. FLL was studied 
for its rapid growth in airline traffic in recent years; it represents a mid-sized origin and 
destination airport. SFB exemplifies a medium-sized commercial airport with a history of 
moderate commercial air traffic; it is a typical regional airport that is used as a reliever hub. 


A common feature of the study results for DEN, FLL and SFB was that a few residents 
around the airport neighborhoods filed a disproportionate number of noise complaints to the 
airport administrations. The study results also suggested a tendency for increasing populations 
near the selected airports. 


This follow-on study was motivated by the need to further understand the dynamics and 
drivers of public concerns regarding the impact of aviation noise on residential communities in 
airport vicinities. To support this study, three additional airports were examined: Manassas 
Regional Airport (HEF), Norman Y. Mineta San José International Airport (SJC) and Hopkins 
Cleveland International Airport (CLE). 


HEF, also known as the Harry P. Davis Field Airport, is owned by the City of Manassas. 
Currently, this public airport in the commonwealth of Virginia is dominated by general aviation 
traffic. Most of the flights, both private and commercial, are not scheduled services offered by 
commercial airlines. HEF represents a typical regional airport that is planning for expansion into 
commercial scheduled flights and supporting city growth through increased economic impacts in 
surrounding areas. 


SJC is a medium hub, primary airport. The Federal Aviation Administration defines a 
primary airport as a commercial service airport with more than 10,000 passenger enplanements 
(boarding) each year. Medium hub airports are those with annual enplaned (revenue) passengers 
between 0.25 percent and 1 percent of the total enplanements of all airports in the country. SJC is 
located within 2 miles from the downtowns of both San José City and Santa Clara City; its 
problems are representative of those faced by many downtown airports. How airport 
administrations address the incompatible land use issues of airports surrounded by densely 
populated residential communities is of particular note in this study. 


CLE, which is owned by the City of Cleveland, is another medium hub, primary airport. 
It is an established airport bordered by many suburban cities and counties. CLE represents a 
typical medium hub airport that seeks to upgrade its facility and negotiate additional air services. 
It is also located at the center of the country’s Midwest airspace enhancement program. As part 
of this program, some flights in the region were re-routed to improve airspace usage. The study 
of CLE offers additional insight for understanding public concerns associated with aviation noise 
near airports. 


In this one-year, follow-on study for the project “Land Use Management & Airport 
Controls: Trends and Indicators of Incompatible Land Use” interviews and personal meetings 
were held with various land-use stakeholders associated with each airport (e.g., airport 
administrators, city and county planners, neighboring residents and local activist groups). As a 
neutral party, we established independent, informal communications with each stakeholder. This 
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Fig. 2.1: Regional map of Manassas and Washington, 
D.C. (Source: MapQuest) 


arrangement allowed for the examination of how well these stakeholders communicated with 
each other and what type of information they shared. Indeed, without effective communication, 
the creation of a compatible land use plan that meets the needs of all stakeholders is greatly 
hindered.  


In this report, we present assessments of the communications between land-use 
stakeholders of each airport. Through independent interviews, we examine community 
perceptions of the impact from airport activities. The history of land-use development around 
each airport is provided to help develop an indicator or establish a trend for identifying 
incompatible land uses. 


For the arrangement of this report, HEF information will be provided in Section 2, SJC in 
Section 3, and CLE in Section 4. Each section has a brief introduction of the airport presented: 
operation statistics, economic impacts, land-use issues, and community relations between the 
airport and surrounding residential areas. In addition, the effects of aviation noise including the 
airport’s noise complaint policy, data collection, patterns of noise complaint, discussions and 
observations for each airport are included. Conclusions and suggestions for future work are 
offered in Section 5. A glossary of acronyms used in this report is provided in the appendix.  
 
2. Manassas Regional Airport (HEF) 
2.1 Introduction 


Manassas is located in Virginia 
approximately 30 miles southwest of 
Washington, DC, see Fig. 2.1. The 
Manassas Regional Airport (HEF), was 
established at its present location in 
1964, and today is the largest general 
aviation airport in Virginia. HEF is an 
aerial gateway for business coming to or 
from the City of Manassas and 
surrounding Prince William County. The 
airport has experienced tremendous 
growth and renovation over the years, 
improving its facilities to provide 
services to its customers and tenants.  


The airport was originally 
constructed in 1928 by prominent 
businessmen who saw a need for an airport in the Manassas area. For the facility, 98 acres of 
land in an area known today as the Manaport Shopping Center were purchased and construction 
began on two turf intersecting runways approximately 2,000 feet in length along Virginia Route 
234. At that time the population of Manassas was 1,215. In 1945, the city of Manassas purchased 
the airport from its private investors. The airport flourished over the next two decades, but with 
the increase in air traffic and growing housing developments, the town decided to move the 
airport to a new location. In 1964, the city began construction at the airport’s current location 
with a single 3,700-foot paved runway, a rotating beacon, maintenance hangar, and thirty T-
Hangars. In 1992, the city of Manassas expanded its airport facilities by installing an air traffic 
control tower for its main runway. In the past two decades, the airport has undergone many other 
changes, including the construction of a parallel runway, terminal building, new airfield lighting 







 4 
 


vault, segmented circles and the Precision Approach Path Indicator (PAPI) lighting system for its 
main runway. Currently, it is adding 30 more T-Hangars and developing into the busiest general 
aviation airport (not served by commercial airlines) in the Commonwealth of Virginia. 
 The city of Manassas has grown steadily throughout HEF’s history with a population of 
9,164 in 1970, 15,438 in 1980, 27,957 in 1990 and 35,135 in 2000.2 During this period, the 
number of housing units in the region rose from 2,845 to 5,511, 10,232 and 12,114 for the same 
census periods.2 These figures represent an increase of 93.7 percent, 85.6 percent and 18.3 
percent in the 1970s, 1980s and 1990s respectively. 
 
2.2 Operation Statistics 
 Manassas Regional Airport (HEF) is located 7 km southwest of the central business 
district of Manassas. It covers an area of 888 acres at an elevation of 59 m above mean sea level. 
HEF is mostly located within the city of Manassas, but a small section of the airport grounds are 
located in unincorporated Prince William County. HEF has two asphalt paved runways: 16L/34R 
of a size 1,737 m × 30 m (3700’ × 100’) and 16R/34L of a size 1,128 m × 30 m (3702’ × 100’).  
 Since 1992, the HEF air traffic control tower has handled an average of 134,000 aircraft 
operations per year. The Airport Master Plan was prepared in 1990 and the integral Airport 
Layout Plan (ALP) was updated in October 2002. The ALP report predicted that there would be 
168,000 aircraft operations per year and more than 340 aircraft based at HEF.3 A recent report 
for a 12-month period, ending August 2006, suggested that the airport had 139,625 aircraft 
operations, an average of 382 per day: 68 percent transient general aviation, 30 percent local 
general aviation, 1 percent military and 1 percent air taxi. During the same time period, 401 
aircraft were based at the airport including 72 percent single-engine, 18 percent multi-engine, 6 
percent jet and 4 percent helicopter.4 
  
2.3 Economic Impact 


Manassas Regional Airport has greatly impacted the surrounding communities in many 
ways. The Manassas City Council has adopted a business development5 plan in which the city 
will “develop and implement strategies marketing the Airport (HEF) as the perfect choice for 
corporate businesses and as an overflow feeder airport for Dulles International and Reagan 
National Airport.” HEF has continually had a significant economic impact in the community and 
surrounding county. In 2002, a study indicated that the airport has produced a $45.8 million gain 
in the local economy.6 The airport was also responsible for producing 562 new jobs for the City 
of Manassas and Prince William County. HEF has also provided air ambulance, bank check 
transport, State Police, and charter services.  


The airport has 26 tenants and 2 Fixed Base Operators (FBO). It is also actively seeking 
new tenants to further diversify services offered on the field. Currently, the airport houses one 
government agency, two research and developmental companies, a regional airline maintenance 
facility, an aircraft sales company, and other companies offering a range of services.  
 
2.4 Land Use 
2.4.1 History 


HEF has kept its history in mind when addressing the issues of land acquisition and 
compatible land use. The need to maintain good relations with nearby neighborhoods and 
businesses is essential for the survival of an airport, and HEF has remained proactive in its 
approach. However, this objective has proven to be a challenge as the population of Manassas 
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has grown recently from 35,135 (according to the 2000 census)2 to an estimated 38,066 in 2006. 
The number of housing units was estimated to be 12,750 in 2005 up from 12,114 recorded in the 
2000 census. Many local municipalities oppose the plan for expansion of HEF; although, they do 
see the economic reward of residential and commercial development around the airport. The 
HEF administration, however, has taken proactive actions to purchase land and prevent future 
residents from moving closer to the airport.   


One of the most problematic neighborhoods for the airport has been Moor Green, located 
half a mile from the south end of runway 16L-34R. In maintaining a proactive approach, the 
airport administration has purchased 112 acres, which translates into about 48 percent of the 
voting rights in the Moor Green Home Owners Association. The airport administration is 
extremely active in working with the Association to ensure a positive relationship with the 
residents. And, as a landowner, HEF participates in neighborhood decisions. The airport 
recognizes the need to continue buying surrounding property, yet currently has limited funding 
from the Manassas City Council for such efforts (Private communication, Spring 2007).  


In addition to acquiring land in Moor Green, HEF has purchased land north of the airport. 
Prior to the airport’s purchase of that land, a crane company was located on the site, posing a 
safety concern to incoming air traffic, particularly on instrument approaches. The airport 
administration was instrumental in purchasing that land and is now reselling it, although no 
buyer has been identified. The land is currently used as a training ground for drivers who wish to 
obtain a Commercial Driver’s License (CDL). 


The City of Manassas and Prince William County are booming with the development of 
residential neighborhoods, apartments, and shopping centers. This growth has caused the Airport 
Director to note a new area for concern northwest of the airport. A group of single-family town 
homes were recently built west of the airport and pose a potential problem because residents of 
this type typically expect a quiet living environment. However, new apartments recently built 
northwest of the airport are less problematic in terms of noise complaints because tenants in this 
apartment complex are typically accustomed to “city living” and associated background noise. In 
addition to these particular developments, 17 more housing developments are currently being 
built northwest of the airport.  


The booming Manassas economy is not the only challenge for HEF. Current zoning laws 
also pose a potential dilemma for the future. Officials at the Prince William County Planning and 
Development Office noted that the area southwest of the airport is zoned semi-residential. This 
zoning may be a serious problem for the airport, not only because it could be developed 
residentially, but also because of the land’s proximity to the airport. A Prince William County 
planner clarified the associated land use concerns as follows. For example, if someone were to 
buy a 10 acre plot, they would then be entitled to disperse this land as an estate, and divide it 
equally among several individuals, thus, allowing each individual to build one or more homes on 
their property, creating a potentially challenging situation for airport administration. 


HEF recognized quite early in its existence a potential problem of housing developments 
near the airport. The Manassas City Council understood that it was difficult to address the 
problem of aircraft noise with a resistant community. Although communication remains open, 
the City of Manassas and Prince William County clearly have very different plans for the airport 
and their communities. 
 
2.4.2 Current Projects 
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Fig. 2.2:  HEF, Manassas and Prince William County. 
(Source: MapQuest) 


Since the arrival of HEF’s current Airport Director, the facility has grown significantly. 
The airport administration has built three new business hangars on the northeast side of the 
airport, 32 new T-hangars on the southeast side of the airport, and a new taxi-lane for the aircraft. 
These expansions assure that HEF meets general aviation demands that are thrusting HEF into 
the role of a leading reliever airport for Washington Dulles International. 


Currently, three businesses are expanding their operations to the northeast side of the 
airport. NextFlight, a major FBO, has plans to build on the northernmost part of the airport. 
South of NextFlight’s plot is Springfield Financial Services Company. The southernmost 
construction area belongs to Chantilly Air, a charter aircraft company, which is located next to 
Optical Air and Data Solutions (OADS).  


On the southeast side of the airport, 32 T-hangars are currently being constructed. The 
airport will own these hangars and lease them to individuals and businesses. There is also 
construction of a new taxi lane, known as taxi lane Golf, which will connect the new T-hangars 
to taxiway Bravo. The new taxi lane is considered a non-movement area and is not controlled by 
the tower. 
 
2.4.3 Future Projects 


As a small regional airport, HEF 
realizes the importance of maintaining 
and expanding its facilities and 
equipment in order to meet current and 
future demands. In doing so, a full list of 
future projects have been identified for 
the airport, including: expanding the 
south end of runway 16L-34R by 500 
feet; updating paint on the taxiways and 
runways; building an internal connecting 
road; relocating the localizer antenna; 
updating the Air Traffic Control Tower; 
installing an Aircraft Rescue and 
Firefighting Station; and the possibility 
of adding Very Light Jet (VLJ) service. 
Figure 2.2 shows Manassas Regional 
Airport (HEF), City of Manassas and 
Prince William County. 


The largest project that the 
airport is attempting to complete is 
the expansion of runway 16L-34R. 
This expansion will lengthen the runway to the south by up to 500 feet, increasing it to 6,200 
feet. In addition to allowing larger aircraft to take off and land, the extension will also allow 
current aircraft departing the airport to carry more fuel, therefore increasing their range 
significantly. However, the Airport Director stated that the airport is in no rush to extend the 
runway and has a tentative construction date of 2010. An environmental assessment must be 
completed before construction can begin according to the Manassas Five-Year Capital 
Improvement Program for 2007.6 Additionally, the bridges for taxiway Bravo and runway 16L-
34R must be enlarged to meet the Federal Aviation Administration (FAA) standards. In the 2007 
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Fig. 2.3: A map of HEF (Source: Google Map) 


environmental assessment, the runway extension has been removed from consideration, however 
all information regarding the extension is still included in the assessment. 


According to the HEF Airport Layout Plan, an internal road is also deemed a necessity. 
To meet this need, the airport is considering installing an internal road to connect the east and 
west side of the airport. Figure 2.3 displays a 
map of HEF and its adjacent roads. Currently, 
two roads, Observation Road and Wakeman 
Drive, connect both sides of the airport. 
However, these roads are maintained by the city 
and are used heavily by commuters going to the 
nearby rail station. The east-west road is needed 
since airport fuel trucks are unable to use the 
external road because they are not certified for 
use on public roads due to the position of their 
exhaust pipe. Therefore, the fuel trucks have to 
cross both runways each time they go to the 


other side of the airport, creating a major safety 
concern. Furthermore, if the airport is to 
become Part 139 certified they must build the internal road for any trucks due to the FAA 
regulations. 


HEF administration is also interested in the possibility of adding the internal road since 
the airport is blocked to the north by Norfolk Southern Railroad and to the west by a low bridge. 
If an emergency were to arise at the airport and the railroad tracks were blocked, rescue vehicles 
would be stalled. Unfortunately, the only other entrance to the airport is Observation Road which 
blocks the entrance of large vehicles because of a low bridge. These barriers pose serious 
problems to the response times of emergency vehicles. The 2002 Airport Layout Plan proposed 
that a dedicated Aircraft Rescue and Firefighting Station be built on site near the fuel farms east 
of the airport. Three potential sites for such a station have been approved, all having a response 
time of less than three minutes to anywhere in the airport. While, FAA regulations do not require 
an on-site fire station, the airport feels there may be a need for one in the future. 


Another possible project at HEF is realignment of the localizer for runway 16L 
Instrument Landing System (ILS) approach. The localizer is offset by 2.44 degrees due to a 
crane company that was once positioned just north of the airport. The airport administration 
recognized potential problems posed by the crane company and has since purchased the land and 
relocated the company. The airport administrators plan to realign the localizer straight down the 
runway thereby reducing landing minimums. The plan is to complete this project at the same 
time that the extension of the runway 16L-34R is implemented. 


In April 1992, HEF dedicated a control tower that was previously used at Centennial 
Airport in Denver, Colorado. This control tower has been extremely expensive to maintain and is 
partially funded by the FAA. HEF is currently investigating building a new one because of the 
high maintenance costs. The airport would like to locate a new tower on the opposite side of 
Observation Road to enable more tie-down parking spaces and allow for future expansion, as 
noted in the 2002 Airport Layout Plan. 


Furthermore, the addition of Very Light Jet (VLJ) operations at HEF may be considered. 
Eclipse Aviation approached HEF administration offering to make the airport an east coast 
distributor. Eclipse Aviation requested additional tax breaks, discounted hangar space, and other 
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incentives for coming to HEF. It was noted that the HEF terminal would be ideal for this use 
because of to its small size; additionally, the future runway extension might help bring VLJ 
service into the airport. However, the airport administrators chose to observe the growth and 
success of this new business model before deciding whether to allow such operation at the 
airport. (Private communication, Spring, 2007). 
 
2.5 Local Government/Airport Relations 


It is important to understand the dynamics between the airport, the City of Manassas, and 
Prince William County. The airport is owned by the City of Manassas, but creates a peninsula 
extending into the surrounding Prince William County. This interesting dynamic forces the 
airport to work with both municipalities on matters important to the airport. In Spring 2007, the 
Planning Office of Prince William County provided greater insight on communications between 
the county, the City of Manassas, and the airport. One planner described the relationship between 
the airport and City Office as having open communication yet each having different opinions on 
certain key issues. 


For example, building permits can be awarded to any zoned area, residential or 
commercial, without review from the County Board. However, issues concerning re-zoning must 
be approved by the county. In addition, there is no formal mandatory process for providing 
information regarding the height of a building to the airport administration. Although Manassas 
City planners try to identify these hazards as they review building plans, there is no formal 
practice for doing so. In most circumstances, the airport generally would review navigation 
charts to see if the new structure interferes with any flight routes or instrument approaches. It is 
important to note that the City does have the right to make objections to any proposed plans the 
County may have but carries no formal authority to deny or change their proposed plans. 


The City of Manassas Development Office also provided insight on the municipality’s 
relationship with the airport. Their Director of Community Development paraphrased Virginia 
Law 15.2-2204,7 which states that any change in zoning map classification or comprehensive 
plan within 3,000 feet of a licensed public-use airport must have a written notification given to 
the airport owner within 10 days. This law allows the airport to view proposed changes and 
recommend any necessary amendments to ensure the safety of arriving and departing aircraft. 
 
2.6 Noise and its Effects 


As housing developments increase around HEF, there is fear that noise complaints will 
increase. The Airport Director stated that use of avigation easements are non-existent in real 
estate contracts in Virginia; and, the implementation of an overlay district was met with great 
resistance from Prince William County (personal communication, October 27, 2006).  


Although the City of Manassas supported the plan, resistance met by the county has 
prevented implementation of avigation easements and the overlay district. The county felt that 
property values of local homes would be diminished if these two programs at HEF were 
implemented. While the Airport Director argued that the value of those homes was already 
diminished, their fair market value had been adjusted for the presence of the airport. The 
proposed overlay district included the areas within the 1 mile 65 DNL8 zone. In the 65 DNL 
zone, an avigation easement would be implemented, and within the ½ mile 65 DNL zone, no 
residential zoning would be allowed. Eventually, HEF abandoned its push to implement the two 
programs but will it attempt to revisit the issue in the future.  


In addition, Prince William County has encouraged the airport administration to perform 
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a Federal Aviation Regulation (FAR) Part 150 Airport Noise Compatibility Program,9 but the 
airport has yet to agree. If a FAR Part 150 study were to be completed, the airport feels the 
contour lines would shrink around the airport, thus allowing land around the airport to be 
rezoned from industrial to residential thereby compounding the airport’s problem. However, if 
the airport were to conduct the FAR Part 150 study, the county may agree to an overlay district. 
 
2.6.1 Noise Complaint Collection and Noise Abatement Policy 


HEF, like most airports, has a noise abatement program in place to accommodate 
associated complaints from the surrounding community. Noise complaints can be made via 
telephone or internet on the Manassas City website (http://www.manassascity.org). Recently, a 
24-hour Noise Abatement Hotline has been established, allowing residents to register complaints 
due to excessive aircraft noise. When the airport receives noise complaints, an airport employee 
returns all calls or emails within 24 hours of the complaint. This process ensures that proper 
information is extracted from the community member. Moreover, it conveys the message that 
HEF is taking strides to address noise issues. The airport is advertising this new service in local 
newspapers and developing a commercial to be aired on local television stations.  


The airport administration also requires the evening on-site security company to log all 
engine run-ups, takeoffs and landing. This procedure enables the airport to provide better 
documentation of aircraft activities that take place at night, identify any trends, and develop 
solutions.  


In the Fall 2006, HEF’s administration took a significant step toward addressing their 
noise issue for the City of Manassas by developing a Voluntary Good Neighbor Noise 
Abatement Policy.10 The purpose of this program is to inform local community members of the 
source and cause of aviation noise. It also created a set of voluntary operating procedures for 
aircraft to minimize the impact of aviation noise in the city of Manassas. The policy provides 
guidelines for pilots, FBO, and maintenance facilities. The policy also recognizes that the local 
FAA air traffic control tower and the dictates of aviation safety are the most important influences 
on flight operation. The policy encourages the airport tenants to follow the recommended 
guidelines as far as practicable. These guidelines include the relevant information for flight 
training, fixed wing flight operators, helicopter operators, preferred arrival and departure 
procedures for aircraft, preferred helicopter routes, engine run-up operations for all aircraft 
stationed at HEF, and noise compliant procedures. In particular, the policy recommends that that 
aircraft should climb 800 feet before turning over homes or populated areas. The policy further 
states minimum altitudes should comply with federal aviation regulations, which require 
minimums of 1000 feet over congested areas and 500 feet over non-congested areas.  


The Voluntary Good Neighbor Noise Abatement Policy was distributed to airport tenants 
and local residents for review and comment. A final copy of the policy was agreed upon and put 
into place during the spring of 2007. The airport also distributed posters and brochures to the 
flight schools and Fixed Base Operators at the airport to inform transient aircraft and new flight 
students of the voluntary noise abatement procedures. This proactive approach has shown the 
community that the airport is attempting to address and curtail aircraft noise. 
 
2.6.2 Patterns in Noise Complaints 


During a tour of the community surrounding the airport, we visited Moor Green Drive 
and Flint Rock Road, which are both to the south of the airport and under the flight path of 
aircraft on final approach. According to noise complaint documentation, these neighborhoods are 
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the largest source of complaints in the area. As stated earlier, the airport has purchased over 100 
acres around Moor Green Drive and near Flint Rock Road to stop any further developments in 
the area. 


A resident living 3.5 miles away from the airport has frequently complained about run-
ups during the middle of the night, and all of the complaints have been verified by airport 
security records. Colgan Air, a tenant on the field, was the sole reason for these night run-ups. 
Colgan Air is a regional carrier for United Express, Continental Express, and US Airways 
Express. HEF has housed the maintenance facility for Colgan’s fleet of Saab 340’s and Beech 
1900’s.  


HEF addressed the issue by changing the location and position of the aircraft during night 
run-ups. Airport employees were sent to this resident’s home with noise monitoring devices to 
measure the noise levels while the run-ups were taking place. The employees then measured 
noise levels again once the position of aircraft was changed. The measured results showed that 
noise levels decreased in the new position. Airport administration took no further action to 
mitigate related aircraft noise.  


Another frequent complaint resulted from low flying helicopters taking off and landing at 
HEF. The airport is the home of a helicopter flight school and a base for helicopters used by 
local government agencies. Government helicopters are typically operated in emergency 
situations and their routes of departure are often selected as the most direct paths for arriving at 
the requested destinations. Helicopter activities usually generate excess noise levels. HEF 
brought this issue to the attention of the helicopter operators, and they willingly made changes in 
their operation procedures to address the noise concerns raised by local residents.  


Since enactment of the Voluntary Good Neighbor Noise Abatement Policy in the Spring 
of 2007, there has been very positive feedback from airport tenants and the community. HEF 
administration has only received two aircraft noise complaints since its approval. Publications 
have been distributed at local flight schools and FBOs informing pilots of the new procedures. 
The decrease in complaints appears to indicate that, although voluntary, the new recommended 
procedures are being followed. 


 
2.6.3 Noise Complaint Statistics 


Unfortunately, the HEF airport administration did not normally keep a record of 
completed noise complaint forms over an extended period of time. Copies of all noise complaints 
dating back to 2005 were difficult to obtain (Private communication, Spring 2007). Nevertheless, 
recent records showed that the airport receives an average of 65 noise complaints per year, with 
approximately 90 percent of those related to the excessive noise from engine run-ups at night. 
Another significant source of complaint comes from the operation of helicopters which make 
low approaches and departures from the airport.  
 
2.7 Discussions 


HEF has seen significant growth and development since its inception in 1964. Following 
the historic tragedies of September 11, 2001, the airport has seen tremendous growth from 
corporate aircraft due to new restrictions at Washington Dulles and Reagan National. This 
increase in traffic has inevitably led to a heightened noise level at the airport and its surrounding 
areas, and further exacerbated noise issues at HEF. Despite proactive efforts of the airport 
administration to develop the Voluntary Good Neighbor Noise Abatement Policy and to work 
with homeowners in the airport’s vicinity, resistance from local municipalities has prevented 
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Fig. 3.1: A regional map of San Francisco 
Bay area and San José (Source: Google) 


HEF from enacting better solutions. Noise impact to the local community is often understated 
because HEF has a significant foothold in the aviation community and, particularly, in the area 
of Washington, D.C., preventing the facility’s growth could be detrimental to development of the 
surrounding communities.  


HEF has unique demographics because of its “peninsula” position in its nearby county. 
This poses great problems for the airport to expand and simultaneously keep its surrounding 
communities satisfied with the noise levels. In addition, there seems to be no formal lines of 
communication between the city and county regarding zoning around the airport. To prevent 
future problems from arising, a provision should be developed allowing the city to have 
jurisdiction over future zoning around the airport. This change will not only curtail residential 
zoning, but also reduce the prospect of the FAA having to purchase already developed homes 
residing in the current or future 65 DNL zone. 


Moreover, there are also no formal channels of notifying the airport of height hazards, 
e.g. cell phone towers or tall buildings, around the airport. We suggested that an ordinance be put 
into place that makes it mandatory to obtain approval from the Airport Director for construction 
of any substantial structure within the immediate area of the airport.  


Due to the success of the Voluntary Good Neighbor Noise Abatement Policy initiated by 
the administration of HEF, we suggest the airport make these noise abatement procedures 
mandatory for all aircraft operating on the field. This will not only make the facility quieter; it 
will give residents confidence in knowing that the airport understands their complaints and is 
taking strides to address the issue. 
 
3. Norman Y. Mineta San José International Airport (SJC) 
3.1 Introduction 


San José is the third largest city in 
California and tenth largest in the nation with 
an estimated population of 974,000 in 2006. It 
is located about 50 miles southeast of San 
Francisco, California. Norman Y. Mineta San 
José International Airport (SJC) is the only 
major airport in Santa Clara County which 
encompasses Silicon Valley. It is situated two 
miles northwest of downtown San José and 
one mile east of downtown Santa Clara. See 
Figure 3.1 for a regional map of the San 
Francisco Bay area. The airport is bordered on 
the south by I-880, on the east by Route 87, 
and on the north by Highway 101. SJC is a so-
called “downtown airport” which offers a 
convenient location for residents and visitors.  
However, this location has somewhat limited 
the scope of its development and further 
expansion because of its proximity to the 
cities. The heights of buildings are restricted in the downtown area of San José due to safety 
margins set in FAA regulations.11-13  







 12 
 


The site of SJC was established 
as early as 1939. In 1945, it was used as 
a facility for a flight school and became 
an airport when the city of San José 
decided to develop a municipal airport. 
Its development over the following two 
decades led to the opening of what is 
now Terminal C in 1965.14 SJC was one 
of the first U.S airports to participate in 
the noise regulation program enacted by 
the U.S. Congress for delineation of 
airport noise contours in the early 1980s. 
A pilot study of residential sound 
insulation was initiated that 
demonstrated a cost-effective way to 
retrofit acoustical insulations for 
existing residences in the airport vicinity 
in order to reduce interior noise levels caused by aircraft.15 Figure 3.2 shows a regional map of 
San José and Santa Clara County. 


The City of San José expanded the airport in 1990 with the opening of Terminal A. There 
were also plans at the time for building a Terminal B that would eventually be placed between 
Terminals A and C. In November 2001, the airport was renamed after Norman Y. Mineta, who is 
a native of San José, its former mayor and congressman, former United States Secretary of 
Commerce and former United States Secretary of Transportation. 


Over the past four decades, there has been a trend of steady growth in the population and 
housing units in the surrounding cities and the county. The city of San José had a population of 
459,913 in 1970; 629,400 in 1980; 782,224 in 1990; 894,493 in 2000; and 957,915 in 2006 
(estimated).2 The correlating number of housing units in the city was 139,759 in 1970; 216,638 
in 1980; 259,358 in 1990; and 281,841 in 2000.2 It is estimated that the number of housing units 
increased to 298,901 in 2005. 
 
3.2 Operational Statistics 


The SJC facility covers an area of 1,050 acres and is 62 feet (19 m) above mean sea level. 
Sandwiched between San José and Santa Clara, SJC has two concrete runways, 12L/30R and 
12R/30L, of 11,000 feet (3,353 m) long and 150 feet (30 m) wide. A third asphalt runway, 11/29, 
has a dimension of 4,599 feet (1,402 m) long and 100 feet (30m) wide.16 Although San José is 
the most populous city in the San Francisco Bay area, SJC is the smallest of the three Bay Area 
airports offering schedule service. San Francisco International Airport (SFO) is the region’s main 
airport with three times more passengers than SJC. Oakland International Airport (OAK), which 
has the highest traffic from Southwest Airlines in the Bay Area airports, has attracted more 
passengers than SJC in recent years.17 Nevertheless, a sizable number of residents and visitors in 
the Bay Area prefer SJC over SFO and OAK because of its convenient location two miles from 
downtown San José. 


After the dot-com bubble burst around 2001, there was a significant contraction in the 
airport’s development. SJC lost several flights due to lack of demand. For instance, American 
Airlines cancelled its nonstop international flights to Taipei, Taiwan; Paris, France; and 


Fig. 3.2:  A regional map of San José and Santa 
Clara County (Source: Google) 
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Vancouver, Canada. American Airlines also cut its non-stop service to Seattle, Portland, Denver, 
St. Louis, Phoenix and Miami, and downgraded its flights to Southern California as regional 
services. Air Canada suspended its SJC flight program to Toronto and Ottawa, Canada. The 
reduction in flight services continued throughout 2004. During that time, Alaska Airlines cut its 
seasonal services from San José to Puerto Vallarta and Cabo San Lucas, Mexico. American 
Airlines finally halted its international route from SJC to Narita Airport, Japan. To revive its 
local economy, the city of San José called to restore international flight from SJC to other 
destinations in Asian and European countries in April 2004. However, there is currently no flight 
service linking SJC directly to any country outside North America (Private communication, 
Spring 2007). 


Following this decline in flights over recent years, 13 airlines currently provide service at 
SJC with over 31 destinations in the United States and 6 in Mexico as of April 2007. There are 
82 passenger flights departing from SJC to another non-stop destination daily. The average 
number of departures and arrivals per day is 338 commercial and 156 general aviation 
operations. Approximately 30,000 passengers travel through the airport every day and 10.9 
million per year in 2007.18  


Since 2002, airline passenger traffic has remained relatively constant, while cargo 
(mail/freight) operations have decreased significantly. The airport handled approximately 51,000 
tons of mail and freight in 2006 versus 89,000 tons (approximately) in 2002. In addition, the 
number of aircraft departures has declined slightly. For comparison, Table 3.1 shows statistics of 
the airport activities of certificated air carriers from 1999 to 2007. 


 
Year Total Passengers 


(Enplaned & Deplaned) 
Passenger 


(Enplaned only) 
Aircraft 


Departures 
Mail & 


Freight/Tons 
2007 10.7 Million (estimated) 5,255,216 *** *** 
2006 10,708,065 5,196,515 64,317 50,994.34 
2005 10,756,786 5,233,967 64,462 53,315.05 
2004 10,733,532 5,189,970 67,943 56,733.24 
2003 10,335,975 5,041,304 67,280 58,088.13 
2002 10,935,830 5,095,873 65,540 66,682.56 
2001 *** 5,865,995 76,286 88,932.05 
2000 *** 6.045,141 70,975 95,273.61 
1999 *** 5,487,338 67,453 83,445.01 
• Records for total passengers (enplaned and deplaned) were obtained through the 


contact of SJC (Private communication, Spring 2007). Data was not available for 
the years 1999, 2000 and 2001. 


• Data for the numbers of enplaned passengers and departures of large certificated 
aircraft and the Mail & Freight tonnages are taken from U.S. Department of 
Transportation, Bureau of Transportation Statistics, Airport Activity Statistics of 
Certificated Air Carriers, Summary Tables, yearly records from 1999 to 2006. 


• As of August 2008, data was not available for aircraft departures and the tonnage of 
mail and freight for 2007. 


 
Table 3.1:  The activities of Mineta Y. San José International Airport from 1999 to 2007. 
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Throughout the calendar year of 2007, there were a total of 184,025 aircraft operations at 
SJC, an average of 502 aircraft operations per day. Of these operations, 53 percent were 
scheduled commercial, 22 percent were transient general aviation, 17 percent were air taxi, 9 
percent were general aviation, and 78 operations (<1 percent) were from military aircraft. During 
that same time period, 166 aircraft were based at SJC of which 47.6 percent were single-engine 
airplanes, 6 percent were multi-engine airplanes, 45.8 percent were jet airplanes, and 1 (<1 
percent) was a helicopter.16 In terms of the overall number of aircraft operations at a U.S. airport, 
SJC was ranked as the 42nd busiest airport in 2006 and 41st in 2007. 
 
3.3 Economic Impact 


SJC serves as an important engine within Silicon Valley’s economy. According to the 
2002 Annual Report, SJC generates 70,000 jobs in the San José area. It also contributes  
$4 billion a year in direct business spending to the local community and $136.6 million a year in 
direct business revenue, plus local, state and federal taxes.18  
 
3.4 Land Use 
3.4.1 History 


A master plan is required for long-term development of an airport. A master plan may be 
defined as “the planner’s concept of the long-term development of an airport. It displays the 
concept graphically and reports the data and logic upon which the plan is based. Master plans are 
prepared to support modernization of existing airports and creation of new airports, regardless of 
size, complexity, or role.”19 The purpose of a master plan is to provide airport administration and 
surrounding communities with achievable goals and guidelines for future developments. These 
goals and guidelines should meet both aviation demand and community acceptance. They 
address important issues such as environmental compatibility and the coordination of air 
transportation with other modes of local, state and national transportation. An airport 
administration will normally prepare an airport layout plan in conjunction with a master plan.  


The development of a master plan for SJC began at the end of 1987 and did not reach 
completion until the end of 1997. During the 1990s, SJC’s airport administration faced increased 
community opposition from some residential areas. This opposition was due in part to rapid 
growth of the San José and surrounding areas in the 1980s and 1990s in conjunction with 
pending completion of the airport’s master plan. These developments increased public sensitivity 
to the adverse impacts of the airport expansion. Throughout the master plan’s development 
process, the SJC planner engaged with the local communities to seek feedback from residents. 
The airport planner noted that the residents and businesses close to the airport, who used the 
airport’s services more frequently, tended to be more supportive of the plan than those residents 
and businesses located farther away and hence did not use the airport’s services extensively 
(Private communication, Spring, 2007).  


In light of the increase in opposition to the airport expansion plan, the airport 
administration took proactive actions to conduct a FAR Part 161 (Notice and Approval of 
Airport Noise and Access Restriction) study in addition to the standard FAR Part 150 (Airport 
Noise Compatibility Planning) study. The airport administration initiated this second study to 
explore the possibility of phasing out Stage 2 aircraft before January 1, 2000. However, no 
further actions were taken on the Part 161 study, because it was concluded that imposing the 
phase-out earlier was not an economically-viable solution. 


Throughout the past decade, the airport administration has taken active steps to engage 
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surrounding communities in its planning decisions. The SJC’s original master plan was adopted 
in 1997. It was amended in 2001. However, the scope, scheduling and financing of planned 
capital improvements in the revised plan have been unfavorably impacted by changes in 
economic conditions and security-related requirements affecting the aviation industry following 
September 11, 2001. In addition, SJC’s administration further amended the potential 
development program in the master plan which led to a reduction of the estimated capital costs 
by two-thirds. The total capital program is now estimated to cost $1.5 billion in future dollars for 
a two-phase program through 2017. The San José City Council approved the revision of the 
development program in November 5, 2005.20 


3.4.2 Current Projects 
The first major land acquisition SJC pursued was an incompatible land use area 


consisting of 625 acres south of the airport, referred to as Guadalupe Gardens. The airport began 
purchase of this residential area in the 1960s through federal grants and completed the purchase 
in the 1990s. The City of San José plans to use this land as a landscaped garden and park area.21  


Figure 3.3 shows an aerial photograph of Guadalupe River Park and Gardens. It is located 
directly south of SJC. Previously, it was the location of over 630 homes that were removed 
because of the adverse impacts from airport noise. The homes were located within one mile of 
the end of the airport’s border. In 1975, the City of San Jose and the FAA approved 
implementation of the Airport Approach Zone Land Acquisition Program to remove 
incompatible land use from the area and restrict the use of acquired property to compatible open 
space or agriculture. Funding for the relocation of these homes was provided by the FAA. In 
1986, the Mayor of San José proposed the creation of an open space and recreation area within 
the airport approach zone.  


 


 
Figure 3.3:  Picture showing the runways of SJC and Guadalupe River Park and Gardens 
(Source: Guadalupe Gardens – Design Guidelines & Implementation Strategy) 
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Furthermore, a Citizens Task Force was formed in 1990 to develop a master plan for the 
land that called for extensive gardens, to reflect the history of San José as the “Garden City.” In 
recent years, empty land in the area is starting to be restored and transformed into a variety of 
gardens for the public to enjoy.  


In April 2002, the Master Plan for Guadalupe Gardens was approved by the San José City 
Council and the FAA. With the approved plan, the City of San José was successful in obtaining 
two grants for site preparation, irrigation and grass cover. These two projects were completed by 
May 2005. The City continues to look for other funding opportunities for further development of 
the Guadalupe Gardens area. 


The City of San Jose has recently acquired land north of the airport, which is located in 
the city of Santa Clara. The land includes mobile home parks and older residential areas. To the 
west of the airport, FMC Corporation sold its 25-acre manufacturing complex to the City of San 
José, which has temporarily granted use of the area to SJC. The airport administration has no 
immediate plan for use of the land; however, there have been discussions of converting it into 
additional airport parking. In the future, SJC plans to build a cargo facility on the west side of the 
airport where a large parking area is currently located. The former land of FMC Corporation may 
then become relocation space for this displaced parking. Currently, the FMC land is zoned as 
future airport property but there have been discussions of rezoning this area as residential and 
using it for new light residential development. While the San José City Council and the city 
planning offices study SJC’s impact on industry and commercial availability, there is no 
associated study for the potential noise impact on future residents in this area. An interesting 
point arises here. Other than the requirements of road and water access, there is no formal 
mechanism to control the use of a land in the immediate vicinity of the airport after it is sold by 
the city (Private communication, 2006). Therefore, in principle, a real estate developer could buy 
the FMC land and turn it into residential projects with multi-family housing and retail shops. 


An ongoing airport project examines the maximum height for high-rise developments in 
downtown San Jose, which is situated two miles from the south end of the airport runways. The 
project will eventually encompass the whole three-mile radius of the airport. At present, it solely 
focuses on the downtown area which is the only place where there are height restrictions on 
buildings. The purpose of this project is to ensure that high-rise developments comply with 
Federal Aviation Regulations (FAR) Part 77, Objects Affecting Navigable Airspace, or FAR Part 
25, Airworthiness Standards: Transport Category Airplanes, restrictions. It is remarkable that the 
City currently uses only FAR Part 77 as a guideline for approving construction plans from its 
planning office. The airport administration commissioned this study because it was hoped that 
FAR Part 25 would be incorporated formally into the approval process for high rise 
constructions. This is an important decision for the airport because the San Jose City Council 
wishes to create a dynamic city skyline with high-rise buildings. Many of these high rise 
buildings are located merely three miles from the south end of the airport’s runways, and thus are 
a safety concern to the airport and its users. 


The City Council of San José has yet to determine whether it will incorporate FAR Part 
77 and Part 25 as a part of the approval process for future construction projects. If included, a 
database of parcels with minimum altitudes for FAR Part 77, FAR Part 25, and Terminal 
Instrument Procedures (TERPS) will assist with guidance for development heights of tall 
buildings. If FAR Part 25 is not included, the city will have the authority to control and impose 
height restrictions. Presently, local land use jurisdiction has the final decision for building 
approvals, and the FAA only gives recommendations. However, it is the responsibility of an 
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airport administration to ensure the compliance of all Federal Aviation Regulations. A non-
compliance of FAR Part 25 or Part 77 can lead to closure of an airport.  


Another important ongoing project is the Acoustical Treatment Program (ACT) which 
was created in order to minimize the impact of aviation noise on communities surrounding the 
airport. ACT works directly with property owners to offer sound insulation at no cost. Typical 
sound insulation treatments include replacement of doors and windows, weather stripping, attic 
insulation, electrical upgrade, and insulation of air conditioning units. The airport is currently in 
the last phase of the ACT program. To date, over 2,200 homes have been completed and another 
550 will be completed by the summer of 2007. All properties which are located within the 
boundary of the 65 dB Community Noise Equivalent Level (CNEL) are eligible for the ACT 
program. The Noise Exposure Map (NEM) serves as the guide for the ACT program and 
determines eligibility within the program. SJC’s administration will contact the owners of all 
eligibility properties. Those owners who have chosen to take part in the ACT program have been 
included within the completion timeline. The average amount of money spent on improvements 
in one household is $34,000. An additional $10,000 is spent on each house for design and 
coordination of the program. 
 
3.4.3 Future Projects 
 As mentioned in Sec. 3.2, the San José City Council approved a scaled-back airport 
improvement plan in November 2005. This new two-phase development plan will be 
implemented by the city. Phase I called for a North Concourse and a simplified Terminal B to 
replace the aging Terminal C. Terminal A will be expanded to add more check-in counters, 
security checkpoints, and more curbside space for passenger drop-off and pick-up. As of the end 
of 2007, North Concourse steel framework was topped, and modifications of Terminal C 
including the demolition of its North end were completed. Construction for the Phase I plan will 
be completed by 2010 at an estimated cost of $1.4 billion. The second phase of the airport 
improvement plan, which has an estimated cost of $400 million, includes construction of the 
second half of the Terminal B and a South Concourse that matches the North Concourse. This 
construction will bring the total number of aircraft gates to the maximum of 40 allowed by the 
SJC’s master plan in order to manage an estimated 17 million passengers annually.  
 
3.5 Local Government/ Airport Relations 


Situated between two cities, San Jose and Santa Clara, the airport is also part of Santa 
Clara County. However, the county of Santa Clara does not keep land use information involving 
the airport or any area covered by the cities of San Jose or Santa Clara. Any requests to the 
county for this information will result in a referral to the cities of San Jose and Santa Clara. The 
city of Santa Clara keeps land use information for areas north and northwest of the airport. The 
city of San Jose keeps land use information for areas south, southeast, east and northeast of the 
airport. Both city planning offices keep zoning maps, as well as a general plan which is updated 
approximately every ten years. San Jose’s planning office has records in digital GIS format 
dating back to the year 2000. Santa Clara’s planning office has limited records in digital format, 
including the general plan of its city. 


The airport commission of SJC is in constant liaison with the Airport Land Use 
Commission (ALUC) of Santa Clara County. Its aim is to improve communications between city 
planners and airport planners regarding issues related to compatible land use planning in the City 
and the County. The ALUC was established in 1971 and monitors land use development 
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surrounding public airports in Santa Clara County (Reid Hillview Airport, Palo Alto Airport and 
South County Airport) and SJC. The ALUC maintains a “Land Use Plan” which defines policies 
and provisions for the regulation of land use, building height, safety, and noise insulation of 
areas surrounding public airports. The plan was implemented in 1973 and was rewritten in 1992. 
The ALUC holds monthly meetings and workshops in the city of San Jose. It has a primary 
responsibility of reviewing individual land use actions for areas surrounding public airports, 
including SJC. 


The ALUC has developed and adopted a Comprehensive Land Use Plan (CLUP) since 
1963. However, some of the CLUP land use policies are not necessarily adopted by the SJC 
Airport Commission and the City Council. For instance, ALUC has used the FAR Part 77 for 
reviewing applications from San José in the downtown area but the City Council has yet to 
decide on this issue. At one point, such inconsistencies in the land use policies between the City 
and CLUP led to a situation in which the City Council took an “override” action on CLUP’s 
recommendations. 


There is an advocacy group, Citizens Against Airport Pollution (CAAP), which often 
contacts the SJC administration. CAAP is an advocate group of individuals from neighborhoods 
around San José and Santa Clara. It tends to battle for more stringent regulations for airport 
noise, air quality, and other environmental issues in the neighborhood area of SJC. CAAP has a 
website (http://www.caap.org) and publishes a seasonal newsletter (one issue in 2007 and two 
issues in 2006). The mission of CAAP is “to protect and restore environmental quality of the 
Santa Clara Valley. We focus on noise, air and water quality, as well as other critical 
environmental issues to keep our neighborhoods clean and quiet.” Additionally, CAAP often 
submits articles to the San Jose Mercury News related to environmental issues and their negative 
effects. When we met with the president as well as the legal council of CAAP, organization 
representatives stated that they are overall pleased with the airport and its concern for noise 
mitigation (Private communications, Spring 2007). CAAP believes they have attained an 
adequate level of compromise regarding noise issues. It is now focused on emissions issues and 
is currently pursuing monitoring surrounding communities. 


3.6 Noise and its Effects 
3.6.1 Collection of Noise Data 


Noise is a significant concern for California residents and airport operators alike. The 
state of California has attempted to control land use surrounding airports to reduce noise and 
emission impact. California is unique in that is has a set of regulations that specifically govern 
airport noise, emissions, and land use. These laws are organized under California Title 21 (Public 
Works): Division 2.5 (Division of Aeronautics – Department of Transportation), Chapter 6 
(Noise Standards). “The purpose of the ‘Noise Standards’ is to provide a positive basis to work 
toward resolving existing airport noise problems and to prevent new ones by providing a useful 
tool for land use planning.” The noise standards apply to any airport that has been designated as 
a “Noise Problem Airport” by the local County Board of Supervisors. 


The noise standards specify the method to be used to measure noise, and the daily 
Community Noise Equivalent Level (CNEL) is used as the metric. CNEL is a measurement 
which represents the average A-weighted daytime noise level during a 24-hour day, with 
adjustments during evening and night time periods. These adjustments account for the lower 
tolerance of noise during those periods when ambient noise levels are lower. The noise standards 
specify a CNEL value of 65 dB as the maximum reasonable level of noise acceptable to a person 
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residing in the vicinity of an airport. The standard takes into account a variety of factors, 
including typical California home construction, partially open windows, speech, and possible 
sleep disturbance by aviation noise and community reaction. 


Under Title 21, any airport may be designated as a Noise Problem Airport by the local 
county. The county must investigate noise complaints and litigation filed by local residents, 
examine the existence of a noise impact area, and coordinate with and consider recommendations 
of the airport land use commission. Once an airport has been designated as a Noise Problem 
Airport, the county, airport and the California Department of Transportation (DOT) each take on 
a variety of responsibilities which are described as follows. 


The county has several responsibilities which include enforcement, auditing and 
reporting. The county is required to review and audit noise monitoring data provided by the 
airport to verify that it complies with requirements of the noise monitoring system plan approved 
by the DOT. The County is also responsible for submitting a quarterly report to the DOT within 
75 calendar days of the end of the quarter. This report must contain a map illustrating the 
location of the noise impact boundary, an estimate of the number of people and homes residing 
in the impact area, the daily CNEL measurements identified by date, number of aircraft 
operations during the quarter, the number of aircraft operations of the highest noise level, the 
type of aircraft and any additional relevant information. 


The responsibilities of the airport include cooperating with the county, establishing and 
verifying the Noise Impact Boundary, developing and scheduling a noise monitoring plan for 
implementation, controlling and reduction of noise problems. The airport is required to fully 
cooperate with the county government in any county investigation and provide any data 
regarding the location of noise contours. The airport is required to measure and validate noise 
impact boundaries with the use of acceptable noise monitoring equipment, which may include 
noise monitors and computer models. The boundary must be accurate to ±1.5 dB of the annual 
CNEL. The airport is required to submit a noise monitoring plan to DOT consisting of locations 
and types of equipment to be used, justification for any deviations from the measurement system 
locations specified in the laws of Noise Standards, a statistical sampling plan for intermittent 
monitoring at community locations and any additional relevant information.  


The airport is required to continuously monitor noise levels for at least 48 weeks every 
year if there are more than 1000 homes in residential areas that exist within the noise impact 
boundary with CNEL of 70dB. An intermittent monitoring schedule is also encouraged which 
would require obtaining a statistical sample of noise at each community location requested in the 
statistical sampling plan. This requires at least four non-consecutive weeks throughout the year 
of noise monitoring at these locations. The airport is required to submit a schedule of actions and 
events involved with the initiation of the noise monitoring plan within 90 days of the airport 
being deemed a Noise Problem Airport. This schedule must include an estimate of the number of 
homes within the 70 dB CNEL contour based on current airport operations and other relevant 
information. Lastly, the airport is encouraged to control and reduce current and future noise 
problems; several suggestions are included in the regulations of Noise Standards.  
 The California DOT has several responsibilities including review of county decisions to 
declare an airport a Noise Problem Airport, holding a hearing if requested, approval of the noise 
monitoring plan submitted by the airport, reviewing quarterly reports submitted by the county, 
retaining noise monitoring data, and approving variances requested by the airport. If the county 
decides to declare an airport a Noise Problem Airport, the department is required to investigate 
and review the decision made by the county. The department may choose to approve or deny the 
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Fig. 3.4: A map of the City of San José. 
Communications Hill is marked as “A” in the 
vicinity of Route 87. (Source: Google Map) 


request made by the county. The department must hold a hearing if requested regarding the 
department’s decision to approve or deny the declaration of the airport being a Noise Problem 
Airport. A hearing may be requested within ten days of the decision by the department, the 
county, the airport, or any other relevant party. An administrative law judge will make the final 
decision. The department is required to approve the noise monitoring plan submitted by the 
airport and review quarterly reports submitted by the county. The department is required to retain 
the county reports for a minimum of three years. The department is also responsible for 
approving deviations to the regulations to allow for certain geographic and land issues to fit the 
needs of the airport noise monitoring system. Deviations may include alternative locations for 
noise monitors and/or alternative measurement systems. 
 Variances are required by any airport deemed a Noise Problem Airport which has a noise 
impact area. The airport is responsible for applying for a variance and the department is 
responsible for approving the variances. The department may grant the airport a variance if it is 
in the public interest to do so. Variances are active for three years after which they must be 
renewed should the airport still have an active noise impact area.  


The noise monitoring requirements and regulations include specific actions for any noise 
monitoring system implemented by an airport. Implementation is required if an airport is deemed 
a “noise problem airport” according to California Title 21. Any noise measurement system must 
be accurate to within ±1.5 dB CNEL and must record continuously. The number and location of 
noise monitors is also specified in the regulations according to specific operations and airport 
size. The noise monitors, which record aircraft noise, must be placed in a location where the 
measurements will not be interfered by non-aircraft or other industrial noise sources. The number 
of required noise monitors present depends on the minimum number needed to achieve a 
tolerance of ±1.5 dB CNEL when aircraft noise is recorded continuously. One monitor is 
normally required for intermittent operations. The regulations also include specific requirements 
for frequency response, range, microphone characteristics, linearity, and other performance 
characteristics for the noise monitors. They must be able to be externally calibrated and 
maintained and must not be degraded by weather or other environmental factors. Title 21 
establishes the importance of monitoring, collecting, analyzing, and disseminating noise 
information. These requirements establish a norm through which California airports, including 
SJC, can provide the best service to their communities. 


Should airport ownership change, 
the new airport owner must comply with all 
noise standards and apply for a new variance 
within twenty days after assuming 
ownership of the airport. The new owner 
must not allow any airport activity that 
would result in an increase in the size of the 
noise impact area. 


3.6.2 Patterns in Noise Complaints 
The development of some housing 


units over the past couple of years, are more 
problematic to SJC in terms of noise 
complaints. One such housing estate is the 
Communications Hill area, which is a 
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Fig. 3.5: Aerial map of the City of San José. Rivermark is 
shown as “A” in the map. (Source: Google Map) 


residential community located seven 
miles south of the airport, see Fig. 
3.4 for a map of Communications 
Hill (marked as “A” in the map) and 
SJC in the City of San José. Much of 
the community is situated atop a 
large hill, with remarkable views of 
the valley. However, its location at 
the top of the hill makes residences 
in this area more susceptible to the 
impact of air traffic noise because 
the arriving and departing aircraft 
are closer to the residential units. In 
fact, Communications Hill is a 
residential area which has been 
under continual development in the 
past few years. It is projected to have 
over 10,000 residential units upon 
completion of the construction 
project. Many homes have been 
completed and are occupied yet 
others are still under construction.  
 The flight path of aircraft 
arriving into SJC from the south is  
over the eastern edge of the hill. The 
elevation of the hill puts these homes 
hundreds of feet closer to flight paths 
during the take-off and landing of aircraft. There has been an increase in noise complaints from 
Communications Hill but there has been no formal communication between real estate 
developers and prospective home buyers about the proximity to these residential units to the 
flight paths of aircraft. 
 Rivermark, Santa Clara is located in close proximity to SJC, approximately one mile 
north of the main runways. The area is a high-density residential community mixed with some 
commercial buildings. Figure 3.5 shows an aerial map of Rivermark (marked as A). The airport 
administration has noted an increase in noise complaints from residents in this area.  


The designated noise impact area around SJC includes several schools, churches and 
neighborhoods, all of which have been deemed “incompatible” by FAA standards. The 
acoustical treatment program has been proactive for mitigating noise in the area of 
“incompatible” land uses. Neighborhoods in the noise impact area include parts of San José, 
located on each side of the airfield and to the south, and Santa Clara, which is located directly 
north of the airfield (see Fig. 3.4 and 3.5). Other neighborhoods affected by noise but located out 
of the noise impact area include Willow Glenn, Rose Garden, Shasta/Hanchett, Hensley Park, 
and Civic Center in the City of San José. Willow Glenn is an affluent neighborhood located 
approximately three miles south of the airport. Rose Garden and Shasta/Hanchett are residential 
areas located approximately one mile south of the airport. Hensley Park and Civic Center are 
regions located within two miles southeast from SJC. 
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Fig. 3.6:  A Contour Map of the predicted noise level 
in the neighborhood communities of SJC for third 
quarter of 2007. (Source: SJC website) 


 To understand the noise 
complaint pattern for SJC, it is 
important to note air traffic patterns in 
the airport. Generally speaking, there 
are two air traffic flow directions at the 
facility. On an annual basis, 
approximately 85 percent of aircraft 
operations occur in a northerly 
direction. The remaining 15 percent of 
the aircraft operations occur in the 
southerly direction. During the 
southern reverse traffic flow, areas to 
the south of the airport will experience 
higher noise levels from takeoffs than 
the normal levels heard from landing 
aircraft. Hence, in this situation, there 
is a greater chance that residents who 
live in Willow Glenn, Rose Garden, 
Shasta/Hanchett, Hensley Park and, 
Civic Center will submit noise 
complaints.  
 The Noise Monitoring Center 
(NMC) monitors airport noise and the 
impact of noise on communities 
surrounding the airport. The NMC is 
responsible for the airport’s noise 
monitoring plan and establishing the 
noise impact area. The NMC is also 
responsible for gathering noise 
complaints from the community and 
producing a monthly noise report. 
Figure 3.6 shows a typical predicted 
noise contour map in the vicinities of 
SJC. 


The NMC has installed and 
maintained 15 remote monitoring 
stations around the neighborhoods near the airport. Seven of these monitoring stations are placed 
at different locations in the City of San José. Another seven monitoring stations are placed in the 
City of Santa Clara. The last monitoring station is placed in Santa Clara County. 


The NMC has a dedicated hotline for taking noise complaints from community members. 
The number is connected to a voice recording system which has prompts requesting certain 
information. Community members familiar with the system may forward through the prompts to 
leave their complaint information. Information requested during the complaint process includes 
the complainant’s name, address, phone number, date and time of the noise event and whether or 
not a callback is requested. If a callback is requested from the community member who left a 
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complaint, the NMC must return the call within 24 hours. This 24-hour window includes 
weekends and holidays. 


The NMC investigates all noise complaints received and keeps a record of the outcomes 
of all investigations in the monthly report. Caller information remains confidential to prevent 
media and neighborhood groups such as CAAP from contacting the caller, which had occurred in 
the past. All complaints are published on the airport’s website and each complainant is identified, 
not by their name, but by the general location of the call. For example, a “John Doe” may have 
made 25 calls from Willow Glenn, but would be published as “Willow-25”. This way an 
individual can recognize how many calls they have made that month without divulging their 
identity to the entire community. New callers are sent a “first-time caller package” which 
consists of a letter and FAQ brochure. Chronic complainants are sent a postcard at the end of the 
week thanking them for their complaints. Complaints arising from unusual airport activities are 
handled differently; the NMC sends a customized letter to the caller explaining the situation. 
 
3.6.3 Noise Complaint Statistics 


The average number of noise complaints received per month is typically under 100. 
Ninety percent of all complaints involve normal airport operations. Seventy to eighty percent of 
complaints are from chronic callers (Private communication, Spring, 2007). The majority of 
complaints are received from Santa Clara residents north of the airport. Seasonal changes in 
weather have a profound effect on the surrounding communities which drives complaint levels. 
As mentioned in the last section, about 85 percent of the time aircraft depart the airport to the 
North. During winter months, the wind shifts from the north to the south, resulting in aircraft 
departures to the south. Communities such as Willow Glenn, Rose Garden, Shasta/Hanchett, 
Hensley Park and Civic Center typically complain more when aircraft are departing to the south. 
It is noted that the number of complaints are usually reduced during the winter holiday period.  
 
3.6.4 Community Program for Addressing Issues Relating to SJC 


SJC complies with the noise standard regulations through various programs run by the 
airport administration, which include the Neighborhood Services Group, Noise Monitoring 
Center and Acoustical Treatment Program. 


The Neighborhood Services Group (NSG) actively communicates with surrounding 
communities and works with neighborhood associations and local business regarding all of the 
airport’s community programs. The Neighborhood NSG attends local festivals, city council 
meetings, and neighborhood meetings when requested. Previously, the NSG held quarterly 
meetings with the surrounding communities. Meetings were held in a large room, but this 
approach ended due to lack of productivity. Currently, the NSG holds meetings with the 
community on request, and separates into several groups each focusing on a certain issue related 
to the airport, resulting in much more productive meetings. The FAA and other expert speakers 
have also attended meetings to provide information to the community. There are Airport 
Community Liaisons who provide information to interested parties on the host of issues 
including the Airport Improvement Program, Acoustical Treatment Program, and Noise 
Monitoring Center. In addition to the NSG, the San José Airport Noise Abatement Committee 
(ANAC) serves as an advisory committee to the San Jose City Council and the Director of 
Aviation. The ANAC holds quarterly meetings to discuss airport policies and decisions. The 
public is invited to attend all ANAC meetings and provide community input. 
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SJC is unique in that the City adopted its weight-based airport curfew as early as 1984 to 
reduce noise impact on airport neighborhoods. In 1990, federal law limited the ability of local 
airports to adopt new curfews or additional restrictions. Although federal law allowed the curfew 
ordinance of San José to remain in effect, the City faced legal challenges by aircraft owners and 
operators. It was argued in court that improvements in technology have allowed larger (and 
hence heavier) aircraft to be produced that are significantly quieter. The judge ruled that the 
curfew program based on the weight of an aircraft was illegal.  


A new noise-based curfew has been developed and approved by FAA since October 
2003. The new curfew is designed to prevent certain types of jet aircraft from landing or 
departing during times when community members are more likely to be affected by airport noise. 
The curfew prohibits Stage 3 aircraft louder than 89 EPNdB from operating between the hours 
from 11:30 pm to 6:30 am. Stage 2 aircraft under 75,000 pounds are prohibited from operating 
between the hours from 11:00 pm to 7:00 am.  


The City Council of San José adopted the City Airport Curfew Ordinance in October 
2003. The Airport Curfew has a number of exclusions built in to allow for mechanical issues, 
severe weather, security issues and emergencies beyond the aircraft operator’s control. Under the 
ordinance, the Director of Aviation has authority to issue administrative fines of $2,500 to any 
person responsible for each curfew violation. Any recipient of an administrative citation may 
request a hearing before the Airport Commission to contest the citation, but the Airport 
Commission’s decision is final. As of the end of October 2006, the airport had collected 
$316,160 in curfew administrative citation fines. 


Recently the San Jose City Council decided to spend the collected curfew administrative 
citation fines on several new airport programs. In November 2006, the council voted to spend 
$303,000 on implementation of the Fly Quiet program, an internship program, and an alternative 
fuel grant program. The overall goal of the Fly Quiet Program is to influence airlines to operate 
as quietly as possible in the local area. Monitoring, collecting, and analyzing aircraft noise data 
serves to highlight both airport trends and individual airline performance on specific noise 
abatement issues. Through the Fly Quiet Program, the airport administration ranks airlines on 
their noise abatement procedure and publishes a quarterly report. Through the competition, the 
airport administration hopes to encourage airlines to provide a quieter environment for the 
surrounding communities. The Fly Quiet program was anticipated to begin toward the end of 
2007. 


The internship program is a community outreach effort that offers academic mentorship, 
flight opportunities, scholarships, internship and career exploration and preparation coordinated 
by ANSG. The alternative fuel grant program is an initiative supported by the airport 
administration. This program aims to reduce emissions from motor vehicles that visit SJC by 
encouraging and promoting the use of alternative fuel vehicles, particularly compressed natural 
gas vehicles. The internship program and the alternative fuel grant program are now active.  


3.7 Discussions 
 With the oversight of Title 21, SJC has been proactive in achieving a high level of air 
service to the Silicon Valley area while also utilizing the best methods for compatible land use 
planning and noise mitigation. While open lines of communication between the city and airport 
exist, there are still breakdowns regardless of the cooperative efforts on some issues. Similar to 
other airports within this study and previous studies, inconsistencies in the land use policies of 
the neighborhood cities and the county exist. Another problem resides in the conflicting goals of 
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Fig. 4.2: A map showing Cleveland Hopkins 
International Airport. (Source: Google 
Map)  


Fig. 4.1: A map showing the City of Cleveland. 
CLE is marked with A in the map. (Source: 
Google Map)  


city, county, and airport. The airport desires to limit the number of residential and tall buildings 
in close proximity to the airport, while the city and county desire an increase in residential areas 
since the Silicon Valley area is a highly desirable place to live. These factors are not unlike 
problems existing at other airports. The airport also desires to increase the use of SJC by Bay 
Area residents instead of using the San Francisco or Oakland airports. This would of course 
increase traffic and may receive opposition from residents in San José and Santa Clara. The 
airport believes that it will be successful in increasing future usage of its new Terminal 2 
currently in construction as well as the airport’s ease of use. SJC will continue to provide an 
important economical benefit to the Bay area and will serve as a primary business travel airport 
for the high technology industry that is so prevalent in Silicon Valley. 


Although there are communication 
channels between the airport and residents 
in order to ensure that residential 
development is located at a significant 
distance from it, these channels will often 
be overlooked. Land in the airport’s 
neighborhood will be saturated with 
residential developments as long as the 
property values continue to increase in 
San José (Private communication, 2006). 


 
4. Cleveland Hopkins International 
Airport 
4.1 Introduction 


Cleveland is the county seat of 
Cuyahoga County, the most populous 
county in Ohio. According to the 2000 
census, Cleveland was the 33rd largest city 
in the U.S. and the 2nd largest city in Ohio. 
Figure 4.1 shows a map of the city and its 
surrounding areas. The city is served by 
Cleveland Hopkins International Airport (CLE) 
which was founded in 1925 as the nation’s first 
municipally-owned airport. Figure 4.2 details the 
airport in relation to the city. CLE is currently the 
largest airport by passenger volume in Ohio; it 
was 33rd largest nationally in 2006. The airport 
field is situated nine miles southwest of 
Cleveland’s central business district. CLE is 
located adjacent to the Rocky River Reservation,  
of the Cleveland Metroparks system, and in the 
midst of the area’s rural communities of North 
Olmstead, Olmstead Falls, Berea, and Brook 
Park. The proximity of CLE to Rocky River 
Reservation and the rural communities has placed 
constraints on the facility’s possible growth. 
Located on-site at the airport are the International 
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Exhibition Center (IX Center) and NASA’s Glenn Research Center, each of which have 
undergone changes of ownership and physical relocation in the interest of CLE. The Cleveland 
Airport system directly employs approximately 400 employees at the airport; there are 
approximately 9,000 on-site airport jobs in total. CLE, which is a self-sustaining operation 
managed under the ownership of the City of Cleveland, has an annual operating budget of $129 
million. All revenue earned by the airport is spent solely for airport purposes. The airport is 
funded by non-aviation related incomes, (e.g. concessions and parking fees), aviation-related 
incomes, (e.g. rents and landing fees) and federal grants. 
 CLE, which was named after its founder (former city manager William R. Hopkins) in 
1951, has a colorful history. In 1930, the facility had the first air traffic control tower with 
ground-to-air radio control and the first airfield lighting system. Additionally, in 1968, it was the 
first U.S. airport that had a direct link to a local or regional rail transit system. 


There has been a steady reduction in the population of Cleveland and its surrounding 
areas in the past four decades. The population counts of Cleveland City in 1970, 1980, 1990 and 
2000 were 750,903; 573,822; 505,616; and 478,403 respectively. In the same period, the 
respective numbers of housing units were 264,090; 239,557; 224,311; and 215,856. 


 
4.2 Operational Statistics  


Cleveland Hopkins International Airport (CLE)24 currently occupies an area of 1,900 
acres of land and at an elevation of 791’ (24 m) above mean sea level. It has three runways: 
• 6R/24L: a concrete runway of 8,999’ (2,743 m) long  and 150’ (46 m) wide, 
• 6L/24R: a concrete runway of 9,000’ (2,743 m) long and 150’ (46 m) wide, and 
• 10/28: an asphalt/concrete runway of 6,017’ (1,834 m) long and 150’ (46 m) wide. 
 


Year Total Passengers 
(Enplaned & Deplaned) 


Passengers 
(Enplaned Only) 


Aircraft 
Departures 


Mail & 
Freight/Tons 


2007 11,459,390 5,571,260 *** *** 
2006 11,321,050 5,453,171 114,118 51,721.52 
2005 11,463,391 5,506,040 116,216 50,925.54 
2004 11,264,937 5,282,239 115,505 52,593.50 
2003 10,555,387 4,989,325 110,356 51,343.73 
2002 10,795,270 5,057,645 104,469 50,290.42 
2001 11,864,411 5,528,785 119,607 61,957.79 
2000 13,288,059 6,154,662 137,731 63,474.98 
1999 13,020,285 5,921,429 129,712 83,445.01 
• Records for total passengers (enplaned and deplaned) were obtained through the 


official website of CLE (http://www.clevelandairport.com). Data was not available 
for the year 1999, 2000 and 2001. 


• Data for the numbers of enplaned passengers and departures of large certificated 
aircraft and the Mail and freight tonnages are taken from U.S. Department of 
Transportation, Bureau of Transportation Statistics, Airport Activity Statistics of 
Certificated Air Carriers, Summary Tables, yearly records from 1999 to 2007.  


• As of August 2008, data was not available for aircraft departures and the tonnage of 
mail and freight for 2007. 


 
Table 4.1: The activities of Cleveland Hopkins International Airport from 1999 to 2007. 
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The statistics of airport activities for CLE between 1999 and 2007 are shown in Table 
4.1. It is worthy of noting that the population of Cleveland City and Greater Cleveland 
Metropolitan area has continued to decline due in large part to the loss of heavy manufacturing in 
the area. Despite this downturn in population, there is a modest growth of 4.5 percent in the 
number of passengers using CLE and 2.8 percent growth in mail and freight between 2002 and 
2006. 


CLE ranked 36th and 34th in the United States for arriving and departing passenger traffic, 
respectively. It handled approximately 10.5 million people in the 12-month period ending 
December 2005. The same period saw in excess of 110,500 scheduled departures of large 
certificated aircraft with a seating capacity of more than 60 seats or a maximum payload capacity 
of more than 18,000. CLE was ranked as the 27th busiest airport for scheduled departures of 
certificated aircraft in the nation in 2005. There were other airport activities in addition to the 
operations of large certificated aircraft. In 2005, records showed that CLE had 80,676 air carrier 
operations, 164,722 air taxi operations, 13,149 general aviation aircraft operations and 377 
military aircraft operations. There were 14 single-engine aircraft, 6 multi-engine aircraft and 92 
jet aircraft based at CLE in 2005.24 


Twenty-nine air carriers operate at CLE, the most prominent being Continental Airlines 
and its regional arm, ExpressJet. Together, these two companies account for 60.53 percent of the 
airport traffic and over 6,410,000 total passengers during the aforementioned 12-month period. 
Other notable operators include Southwest (10.52 percent), American Eagle (4.45 percent), and 
United Airlines (2.78 percent) (Private communication, Spring 2007).  
 CLE has three terminals and their estimated annual capacity can reach approximately 20 
million passengers. Airport runway usage by departing direction for 2005 was as follows: 59 
percent of aircraft departing to the southwest, 38 percent to the northeast, and 1 percent each to 
the east and west. For corresponding landing usage, 37 percent of aircraft land to the southwest, 
60 percent to the northeast, 2 percent to the west, and the remaining 1 percent to the east.25 


 
4.3 Economic Impact 


The Cleveland Airport System (CAS), which includes CLE and Cleveland Burke 
Lakefront (BKL) airports, has 378 direct-employees with another 9,500 positions related to the 
day-to-day operation of CLE and BKL. An estimated 29,000 regional jobs are also created as a 
result of airport activity. 


For 2006, the CAS projected a $4 billion impact on the City of Cleveland, a significant 
growth over the $3 billion impact in 2004.26 


Continental Airlines is viewed as vital to the region’s economy and has invested more 
than $800 million in the airport over the past decade.27 With the support from the State of Ohio, 
Continental Airlines will expand its capacity at CLE by 40 percent over a two-year period 
between 2007 and 2009. It will hire more than 700 new employees including, airport sales 
agents, customer service agents, pilots and flight attendants.28  
 
4.4 Land Use  
4.4.1 History 


CLE has a rich past that helped earn the airport a place in history when it was still known 
as Cleveland Municipal Airport. By 1925, the airport was already well established and at 1,014 
acres, was the world’s largest airport at that time. Major Jon Berry, the airport’s founder and a 
former World War I engineer, increased the airport’s size to 1,200 acres by 1944, twice as large 
as its nearest competitor, Washington National Airport in the District of Columbia. 
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The increase in size was also met with large increases in innovation. The airport was the 
first in the country to have lights for night flight and the first to have a radio-equipped control 
tower to put pilots in touch with ground personnel. 


In the 1950s, the airport’s growth and stability began to falter. Directly adjacent to the 
airport’s boundaries were new residential communities used by war veterans. The airport, at that 
time, was not inhibited by community resistance from further expansion. Instead, the airport 
concentrated on revamping its existing facilities such as terminal concourses that were completed 
in 1958. With the introduction of turbojet and turbo fan aircraft in service, CLE saw another 
wave of rapid expansion in 1968. However, due to the lack of participation from the City of 
Cleveland, the airport’s runways and facilities were not updated during this period.  


In the 1970s, it was suggested that a regional airport be built on reclaimed land in Lake 
Erie for an approximate $2.8 billion. Some city politicians labeled the airport project as a waste 
of taxpayer funds and terminated it. When the Airline Deregulation Act of 1978 was passed, the 
City of Cleveland was seemingly weakened by its decades-long “hemorrhage of people and 
money from its neighborhoods to the suburbs” (Private Communication, Spring 2007). To 
exacerbate the situation, the region was also losing jobs due to the decline of the manufacturing 
industry. In the past, United Airlines was the largest airline in CLE. Yet, by 1980, United 
Airlines discontinued its Cleveland hub operation in order to cut the operational costs. As a 
result, United Airlines reduced its scheduled flights and jobs from CLE and pulled out most of its 
service by 1986 in order to concentrate on using their freed-up aircraft and personnel to expand 
its respective hub operations at Chicago’s O’Hare International Airport and Washington Dulles 
International Airport. 


Over the next two decades, the airport has slowly recovered and expanded through small 
projects that included a $1.4 million expansion of runway that was required by the FAA. In 
1990, Continental Airlines underwrote a $60 million expansion to Concourse C as the airline 
built up its respective hub operation at the airport.29  
 As shown in Table 4.1, enplanements of large certificated aircraft at CLE rose steadily 
from 1999 to 2006. However, due to the ensuing economic recession and the events of 
September 11, 2001, the total passengers using CLE began to decline and have not seemed to 
fully recover from the level reached in 1999. More recently, the road and rail infrastructure that 
currently supports CLE has been placed under review for possible redevelopment, a study for 
which will be completed for the 2008 revision of the Airport Master Plan. 
 
4.4.2 Land Use Issues at CLE 
 Potential problems for the airport and its surrounding communities lie within the fact that 
the airfield needs to expand in order to accommodate changes in the aviation industry and to 
bring new economic stimulation to the metropolitan area, the region and state. 
 The residential area to the south of the airfield poses the greatest difficulty to the airport 
and the respective communities. The airport administration acquired some land immediately 
south of the airfield for a proposed third parallel runway to be built. The land in question, which 
was mainly middle class residential housing, was able to be acquired due to an agreement 
between two suburban mayors. The airport was not able to purchase the land with funds provided 
by the City of Cleveland as the program did not qualify as an airport improvement, and the lands 
had to be purchased with funds coming directly from airport revenue. As of the most recent 
figures, the airport has spent $36 million on this development phase which is nearly half of what 
the city anticipates on spending. 
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Figure 4.3: The location of Stoneridge Apartments. 
(Source: Google Map) 


 This respective land acquisition made up Phase 1 of the airport’s land acquisition 
program, and the airport has allocated seven years to finish the phase. To the east of this acquired 
land lies a residential area that is under the municipal direction of the City of Brook Park.30 This 
area is scheduled to be acquired after Phase 1 is completed; the airport has put aside seven years 
to notify the municipality if the acquisition will begin. 
 According to the Cleveland City Planning Commission, the land that the airport has 
acquired to the south and any additional land it wishes to acquire will be very difficult to 
develop. Furthermore, the airport seemingly lacks the funding to develop the land into a usable 
site. The airport administration has tried to lease the land as a short-term solution and hopes the 
lessee will develop the land using private funds. 
 The airport administration has set up a Real Estate and Land Acquisition unit that handles 
the preceding land acquisitions and explores new revenue opportunities for the airport. One such 
opportunity the airport administration described was the acquisition of the International 
Exhibition Center (IX Center). It lies to the south of the airfield within immediate airport 
property and occupies a land area of 30-40 acres. The airport spent $66 million to acquire the 
International Exhibition Center (IX Center) in the 2001 acquisition. The City of Cleveland 
provided $30 million and the airport administration used its surplus from its operating budget of 
the year to cover the remaining $36 million for the acquisitions. The International Exhibition 
Center (IX Center) had airside access and could potentially be demolished for a third runway. 
Due to a significant reduction in the number of the annual passengers using CLE, the airport 
administration reviewed the time 
frame for construction of the third 
runway from 2005 to the period 
around 2015 to 2020.31  


A potential problem for the 
airport administration is the 
construction of Stone Ridge 
Apartments to the south. It is a real 
estate development project for a new 
apartment complex across from the 
airport on Sheldon Road; this land was  
acquired in the Phase 1 land 
acquisition program by the airport, see 
Fig. 4.3. The City of Brook Park owns 
the land and did not see that the 
completion of the complex would cause 
a problem of incompatible land use with 
the airport. The CLE administration 
expressed its concerns for the development but construction is continuing on the land.  


To the west and southwest of the airport lies the Rocky River Reservation which falls 
under the jurisdiction of the Cleveland MetroParks. The area is a rugged, hilly terrain and 
includes a long ravine which is home to the Rocky River. Also within the area lies Aerospace 
Technology Park, which houses various operations. Further to the west lies an older middle class 
community beyond Cedar Point Road. These rural areas have limited the capability of the airport 
for its expansion to the west. 
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To the northwest of the airport lies a new condominium development, though not as close 
in proximity as the Stone Ridge complex. The NASA Glenn Research Facility, which conducts 
jet/aerodynamic research, is connected to airport property. It locks the airport land to the 
northwest. 
 
4.4.3 Current Projects 


Development plans at CLE involve the permanent closure of runway 6C/24C, the 
expansion of runway 6L/24R, and the uncoupling of runways 6R/24L and 10/28 as per a Record 
of Decision issued by the FAA in 2000. The Chief Airport Planner for the Cleveland Airport 
System until November 2006 discussed these projects with the research team and stated that the 
relocation and 2,500-foot extension of runway 6L/24R is expected to be completed in 2009. 
Additionally, runway 6C/24C will be decommissioned and transformed into a permanent 
taxiway. 


On December 12, 2002, the airport’s first major recent expansion was finished in the 
formation of runway 6L/24R. The City of Cleveland spent slightly under $129 million for the 
new runway. With the 2,500 ft extension, the runway can handle 120 operations an hour – a 50 
percent improvement in airport performance.32 In order to build the runway and include the 
extension, CLE filled a creek, cleaned up a landfill, moved a part of a bordering road (Brookpark 
Road as shown in Fig. 4.1) north of the airport, and relocated several buildings belonging to the 
NASA Glenn Research Center. 
 When the airport began drawing up plans for building the new runway, 6L/24R, 
community members began to question whether the project would harm 5,400-linear feet of 
Abrams Creek and 2,500-linear feet of two unnamed tributaries. The 87.85 acres of wetland in 
question were classified as Category 3 – an EPA designation that includes the most valuable 
wetlands. The City of Cleveland mitigated the impact of its project by restoring wetlands in other 
areas. The Native American Cultural Foundation stressed that the lands need to be handled with 
care as there were burials in the affected area. Yet, the city wanted more studies done to prove 
that Native Americans had lived in the Abrams Creek area. In addition, there was a concern for 
violating the water-quality standards due to the airport expansion plan. The City of Cleveland 
mitigated the situation further by running Abrams Creek through a culvert under the new 
runway.33  
 
4.5 Local Government/Airport Relations 
 There are two community organizations with which CLE has official relationships: The 
West Park Aviation Committee which represents approximately 40,000 residents in the Greater 
Cleveland Area, and the Suburban Mayor’s Forum. 


The Suburban Mayor’s Forum was created by the former Chief of Planning for the 
Cleveland Airport System. The Forum is a private meeting in which Airport Planners meet 
quarterly with presidents of surrounding city councils. These meetings provide a mode of 
communication between airport administration and community leaders. Items discussed regularly 
at meetings include but are not limited to: capital investment information and plans; noise reports 
and statistics from noise monitors; and discussions of findings and impacts on the various 
communities. Coordination and consensus is sometimes difficult to achieve among the forum 
members from different cities. Nevertheless, a notable coordinated effort of the group was the 
implementation of a new electronic Total Airport Management Information System (eTAMIS) in 
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Fig. 4.4: A contour map of the predicted average Day-night noise 
levels (DNL) for neighboring areas around CLE. The eleven 
monitoring stations deployed around the airport are also shown. 
Station 3 is replaced by Station 12. (Source: Aircraft Noise Report 
for 2007 prepared by the airport administration) 


2007. It is a web-based software product for airport noise and flight operations monitoring which 
provides real-time flight tracking data and analytical tools for flight and noise analysis. 
 During a visit to the airport and the City of Cleveland, we had the impression that the 
level of communication between CLE with its neighborhood communities, planners of other 
cities and Cuyahoga County was somewhat inadequate. For instance, the Cleveland City 
Planning Commission (CCPC) has expressed concerns for their lack of information about 
proposed expansion plans of the airport and the plans of other communities surrounding the 
airport. CCPC also noted that a top-down approach was used for the zoning changes of the land 
around the airport. Many of these zoning decisions were taken without the involvement of 
CCPC. (Private communication, Spring 2007). 
 
4.6 Noise and its Effects 
4.6.1 Noise Complaint Collection 
 The airport noise compatibility officers in CLE handle all noise complaints. A dedicated 
hotline is set up to record complaints of aviation noise. Information about the date and time of 
the unusual aircraft occurrences and the contact information of complainants are collected. The 
noise compatibility officers normally register the complaint, obtain information in greater details 
about the ‘offending’ flight, evaluate the situations, and contact the complainant within the next 
business day. However, some community members expressed reservations over the usefulness of 
such information provided by the Noise Compatibility Officers (Private communication, Spring, 
2007). 


In addition to the Airport Noise Hotline, CLE has installed a total of 11 noise monitoring 
stations in areas around the airport to collect data on noise events. These noise monitoring 
stations are mainly 
positioned off the 
approach and departure 
ends of the two parallel 
runways: Four of these 
stations are located in 
Cleveland (Stations 1, 
2, 11 and 12), three in 
Brook Park, (Stations 4, 
5, 6) two in Olmsted 
Township (Stations 7 
and 10), and one each 
in Olmsted Falls 
(Station 8), and Berea 
(Station 9). Figure 4.4 
shows the geographical 
locations of these noise 
monitoring stations. 
The measured annual 
DNL from 2002 to 
2006 at these noise 
monitoring stations are 
shown in Fig. 4.5. 
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Figure 4.5:  The measured DNL levels at 11 stations for the period between 2002 and 2006. The 
figure is taken from the Aircraft Noise Report for 2006 prepared by the airport administration. 


(The caption ‘2006 NCP’ in the above figure represents the predicted DNL at 2006.) 
 


4.6.2 Patterns in Noise Complaints 
 From 2002 to 2005, data collected by the 11 noise monitoring stations showed that the 
average daily noise levels have decreased steadily in most of the 11 monitoring stations 
discussed in Sec. 4.6.3, see Fig. 4.3. Noise complaints for CLE are most common between 11 pm 
and 6 am, 7 days a week. There were roughly 250 complaints from neighbor residents related to 
aircraft noise annually before 2005. In 2005, there were a total of 131 complainants lodging 201 
complaints to the Airport Noise Hotline. Of these 201 complaints, approximately 50 percent 
came from chronic complainants who made repeated complaints (Private communications, 
Spring 2007). One chronic complainant is a resident who was at one time, according to the 
airport, eligible for sound insulation in his home and now is no longer eligible. He is a 
knowledgeable and well organized critic of the airport, and has been responsible for mobilizing 
neighbors against the airport. The most notable instance of his mobilization efforts was his 
authorship of the “Terror in the Skies” pamphlet that he and his activist group distributed 
throughout the community. 
 The current political climate in the surrounding communities greatly affects the amount 
and type of noise complaints received by the airport as the community leaders are very active 
concerning the airport. Noise complaints, however, are not always directly related to noise 
events. For example, Brook Park has seen an increase in complaints recently. According to the 
airport, this is due to the recent determination by the airport and FAA that the community is no 
longer eligible for noise insulation (Private communication, Spring 2007). 


A change in the noise complaint trends took place after the closure of runway 18/36 in 
2000. Previously, many complaints came from the Fairview Park/Cleveland area and the Berea 
area. When the runway was closed, complaints of the aircraft noise due to residents from these 
areas had dropped.  
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There has been a steady downward trend of noise complaints between 2000 and the 
second quarter of 2006. However, the number of neighborhood residents that have negative 
views on the airport activities has increased significantly since June 2006 when the Federal 
Aviation Administration (FAA) implemented an airspace redesign known as the Midwest 
AirSpace Enhancement (MASE). MASE was a large-scale integrated airspace redesign, spanning 
airspace monitored and controlled by multiple FAA Air Route Traffic Control Centers 
(ARTCCs). It involved significant changes in route design that balance air traffic flows and 
reduce congestion and complexity. 


Changes in air traffic routes in Cleveland and Detroit were one of the results of MASE. 
The southern and western departure routes from CLE were changed to optimize access to the 
overhead jet streams. Two additional departure routes were added, which headed north, then 
turned west and finally southwest over West Park, Fairview Park and Rocky River. Eliminated 
was a route that headed north, and then east before turning southwest over Brook Park. Due to 
the change of flight routes, there is significant increase in the number of annual noise complaints 
in the areas north of CLE at West Park, Fairview Park and Rocky River. On the other hand, there 
is a modest reduction in noise complaints from the areas south of the airport at North Olmsted 
and Olmsted Falls. 
 With the increased level of noise complaints, the FAA recently awarded CLE a grant of 
$880,000 in June 2008 for the study of noise impact in the affected areas. The study will provide 
important information for the region’s response to the MASE program. 
 
4.6.3 Noise Complaint Statistics 
  As discussed in the last section, the number of noise complaints received in 2005 was 
201. In these incidents, 81 complaints were received in the 1st quarter (Q1), 48 in the 2nd quarter 
(Q2), 61 in the 3rd quarter (Q3) and 11 in the 4th quarter (Q4). Table 4.2 shows the annual noise 
complaints received by the airport administration and the number of complainants during the 
period from 2005 to 2007. 
 
 2005 2006 2007 
No. of complaints 201 311 651 
No. of complainants 94 131 118 
 


Table 4.2:  The number of noise complaints and complainants from 2005 to 2007.  
(Source: the quarterly Aircraft Noise Report published by the CLE administration, 2005 - 2007) 


 
According the record, the number of complaints was around the level 250 between 2002 


and 2005 (Private communication, Spring, 2007). Table 4.2 shows a marked increase in the 
number for 2006 with 311 noise complaints and it soared to 651 for 2007. The table also shows 
that the number of complainants increased by 39.4 percent from 2005 to 2006 but was reduced 
by 11.0 percent from 2006 to 2007. This statistic represents a significant increase in the number 
of chronic complainants who submit repeated complaints for noise events in the areas around the 
airport within this period. To understand the transition of the pattern, it is useful to show the 
quarterly noise complaint data for the period from the 1st quarter (Q1) to the 4th Quarter (Q4) of 
2006 and 2007 as well as the data for Q1, 2008 in Table 4.3. In addition, Table 4.3 shows 
statistics for the areas where residents submitted their noise complains. 
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 Q1, 
2006


Q2, 
2006


Q3, 
2006


Q4, 
2006


Q1, 
2007


Q2, 
2007


Q3, 
2007 


Q4, 
2007


Q1, 
2008


(I) Areas north of CLE 
(1) West Park 
      No. of complaints 
      No. of complainants 


 
   6 
   4 


 
   10 
     6 


 
 116 
   35 


 
  21 
 **  


 
   26 
    4 


 
  59 
  16 


 
 131 
   29 


 
 143 
 *** 


 
  79 
  15 


(2) Fairview Park 
      No. of complaints 
      No. of complainants 


 
   3 
   3 


 
   16 
     9 


 
  20 
  12 


 
  20 
  **   


 
    5 
    3 


 
  12 
    4 


 
  20 
  11 


 
   2 
   * 


 
   0 
   0 


(3) Rocky River 
      No. of complaints 
      No. of complainants 


 
   1 
   1 


 
    4 
    4 


 
  14 
    9 


 
  10 
  ** 


 
  11 
   4 


 
  36 
   7 


 
 109 
  14 


 
  41 
  ** 


 
   8 
   2 


(II) Areas south of CLE 
 (1) North Olmsted 
      No. of complaints 
      No. of complainants 


 
   0 
   0 


 
   12 
     2 


 
   4 
   2 


 
   0 
   0 


 
   0 
   0 


 
   6 
   2 


 
   0 
   0 


 
  0 
  0 


 
  0 
  0 


(2) Olmsted Falls 
      No. of complaints 
      No. of complainants 


    
   4 
   3 


 
    2  
    1 


 
   8 
   3 


 
   3 
   * 


 
   1 
   1 


 
   4 
   2 


 
   2 
   2 


 
  0 
  0 


 
  1 
  1 


(3) Olmsted Township 
      No. of complaints 
      No. of complainants 


 
   3 
   3 


 
    3 
    3 


 
   8 
   6 


 
   1 
   * 


 
   0 
   0 


 
   5 
   4 


 
  10 
    8 


 
  5 
  * 


 
  0 
  0 


(III) All other areas          
      No. of complaints 
      No. of complainants     


   8 
   6 


   4 
   4 


   6 
   5 


   4 
   * 


   0 
   0 


   8 
   4 


  12 
  10 


   1 
   * 


 12 
   6   


   Total (Inclusive of I, II and III) 
      No. of complaints 
     No. of complainants 


  25 
  51 


  51 
  30 


 176 
   72 


  59 
  **   


  44 
  13 


 130 
   39 


 284 
   74 


 192 
 *** 


 100 
   24 


• Data extracted from the quarterly Aircraft Noise Reports between 2006 and 2008  
published by the CLE administration. 


• Data for the number of complainants for the 4th quarters of 2006 and 2007 were not given 
in the Aircraft Noise Reports. 


 
Table 4.3:  Quarterly data for the number of noise complaints and complainants from 2005 to 
the 1st quarter of 2008. The symbols Q1, Q2, Q3 and Q4 denote 1st, 2nd 3rd and 4th quarter of a 


calendar year. 
 
 A close examination of the map shown in Fig. 4.1 reveals that West Park, Fairview Park 
and Rocky River are within three miles radius north of the main runways, 6R/24L and 6L/24R. 
The areas for Olmsted Township including Olmsted Falls and North Olmsted, lay on the south 
end of the main runway. These cities represent the most affected areas by the operations of the 
airport. Residents in these two areas contribute over 80 percent of the noise complaints lodged to 
the Airport Hotline. A significant change in the pattern of noise complaints occurs between Q2 
and Q3 of 2006, especially for the West Park, Cleveland where the number of complaints 
increased tenfold. This was largely due to the implementation of MASE in June 2006. The 
number of complaints eased for Q2 and Q3 of 2006 but the number rose steadily in the next three 
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quarters and dropped back slightly in Q1 of 2008. In 2007, the annual measured DNL showed 
reductions in all noise monitoring stations except Station 6 located at Brook Park, Stations 11 
and 12 both located at Cleveland. There was an increase of 1 dBA compared with the 2006 level 
in Station 11 but less than 1 dBA in Stations 6 and 12. The bar chart of the measured DNL 
between 2003 and 2006 is shown in Fig. 4.6. 
 


 
Figure 4.6:  The measured DNL levels at 11 stations for the period between 2003 and 2007. The 
figure is taken from the Aircraft Noise Report for 2076 prepared by the airport administration. 


(The caption ‘2006 NCP’ in the above figure represents the predicted DNL at 2006.) 
 


Most of the facility’s landing and take-off use is on the two main runways that align from 
southwest to northeast (6L/24R and (6R/24L). This usage accounts for over 97 percent of aircraft 
operations in CLE. Due to the prevailing weather conditions in Cleveland, aircraft fly in and out 
of the airport in the southwest direction about 61 percent and in the northeast direction about 36 
percent. The number of noise complaints rise with the increase in the number of departure flights 
taking the northeast route. In addition, the number of chronic complainants has increased even 
more in recent months. There were a total of 24 complainants making 100 noise complaints in 
the Q1 of 2008. 
 
4.6.4 Community Program for Addressing Issues Relating to CLE 
 For two decades, CLE has established a noise compatibility program to relieve the impact 
of aviation noise on its local communities. The airport administration has incorporated a 
Residential Sound Insulation Program (RSIP) to install acoustical windows and doors in 
neighboring properties since 1996. The program was freely available to homeowners of the area 
residents for reducing their indoor noise levels. The City also implemented two large acquisition 
projects since the 1980’s: the Airport Acquisition Program (North) and the Brook Home 
Acquisition Program. 
 The airport administration has enforced a policy for restricting the testing of aircraft 
engines within a designated time period in the airport. The airport administration has also 
provided operational guidelines to all aircraft owners and operators to maintain compliance with 
the aircraft run-up policy.  
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4.7 Discussions 
Issues pertaining to CLE which can be controlled directly by the airport administration 


include: 
• The airport administration appears to communicate well with those who are involved in the 


land acquisition program and those who participate in the sound insulation program. There is 
no evidence to show that there are effective communications between the airport 
administration and other civic and private authorities of the neighborhood communities. 


• The airport administration lacks a consistent communication process with the various 
planning divisions of surrounding cities and counties.  


• The airport administration does not appear to publicize its land use plans and policies to 
neighboring city councils.  


• There was a lack of direct communication with its neighboring communities for the potential 
noise impact due to the Midwest AirSpace Enhancement (MASE) program before its 
implementation in June 2006. The unexpected increase in noise levels in some neighborhood 
areas (especially at the north end of the main runways) led to a significant increase in the 
number of noise complaints by lodged by the residents. 


• The airport administration appears to lack direct engagement with local community members 
regarding the potential impact of airport activities. Community activist groups tend to view 
their liaison with the airport and city authorities as futile on these issues. 


 
The main issue pertaining to the various municipalities is as follows. The various 


planning offices of cities bordering the airport do not communicate with airport administration 
on procedures for land rezoning and land swaps especially for areas in the airport’s vicinity. For 
instance, the airport administration objected to the construction of Stone Ridge Apartments but 
the City Councils of Brook Park and Berea granted the developer a building permit to construct 
the complex for single-family apartments. The site of Stone Ridge Apartment, which is in a close 
proximity to the south end of the runways of the airport, can lead to a major issue of 
incompatible land use around CLE.  
 
5. Conclusions and Suggestions of Future Work 
 The following section summarizes the outcomes of this one-year project and offers 
concluding remarks, recommendations and suggestions of further work. 
 
5.1 Concluding Remarks 
 In the Phase I study, SFB, FLL, and DEN were chosen to represent three main categories 
of airports in the United States. SFB is a reliever hub airport that was used for general aviation 
operations in the past, but it is now faced with increased commercial operations and growing 
noise complaints. FLL is an established airfield located in a densely populated area facing issues 
related to airport expansion and changes in airport operations. DEN is a large hub, primary 
airport which was built as a long-term solution for airport land use issues. The three additional 
airports chosen for this follow-on study, HEF, SJC and CLE, present different perspectives to the 
problems faced by airport administrations. HEF is a general aviation airport which has a plan of 
upgrading its service as a possible reliever hub airport for the areas near Washington D.C. SJC is 
an airport located very close to the downtowns of two adjacent cities. It plans to re-vitalize its 
services for international flights connecting to Asia and Europe. SJC is faced with continuous 
scrutiny from local communities on its operations and its expansion plan. CLE is another 
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medium hub airport chosen for this study. It represents an airport facing the challenge of 
rerouting air traffic where the airport administration has met with increased noise complaints in 
the recent year. CLE has also been dealing with the same near-airport residential development 
concerns faced by many airports around the world. 


Although all airports share the same basic purpose and infrastructure, their size, history, 
and environment make each one distinct. These characteristics are very important to understand 
when making land use development decisions. HEF, SJC and CLE all have certain similarities 
observed and conclusions can be drawn in an attempt to generalize these facilities to other 
airports in the United States. Lack of effective communication between airports, counties, city 
planners, developers, and the communities is the key issue in all three cases.  


In the case of CLE, the airport is surrounded by four cities. Interviews with key personnel 
revealed that inter-city coordination occurs only at the mayoral level, and the airport is not 
involved in any zoning change decisions. Residential housing is being constructed directly 
adjacent to airport-acquired land as seen in the case of Stoneridge Apartments. At HEF, even 
though the City tries to identify the challenges as they review building plans, there are no formal 
means of notifying the airport of height hazards. In the case of SJC, interviews with City 
planners demonstrate inconsistencies in the usage of airport opinion with respect to residential 
zoning of the FMC property, which is a mere one mile away from the airfield. At all of the 
airports in these cities, market demand supersedes the fact that the resulting land use will most 
likely be incompatible with the airport activities. 


Although each airport is unique, a lack of communication between all stakeholders 
involved was found to be the root of almost every issue the airports faced. These gaps in 
communication led to noise annoyance experienced by the residents of surrounding 
communities. Because of these complex situations, the airports studied had no real plans to solve 
either noise complaints or incompatible land use in the long term. Each airport found it difficult 
to enact noise mitigation strategies which would alleviate community concerns as a whole 
without creating other issues of similar magnitude. In addition, local airports do not have the 
authority to control near-airport land use or development. This lack of involvement allows local 
municipalities to zone the land surrounding airports for incompatible purposes. Airports often 
make attempts to work with municipalities and real estate developers to prevent incompatible 
land developments; however, these are not always successful. The need for greater cooperation 
and coordination between airports, local governments, and real estate developers is essential if 
any positive changes are to occur. 


Negative outcomes of near-airport residential development include noise complaints and 
decreased community support for the airport. It is important to understand that annoyance with 
aviation noise and noise complaints are two separate issues. The subjective nature of complaints 
makes it extremely hard to understand and mitigate the surrounding issues. It is difficult to 
mitigate every type of noise complaint with one or even several mitigation techniques. In many 
instances, solving one complainant’s problem will create problems for other residents who were 
previously not affected. 
 
5.2 Recommendations and Suggestions of Future Work 


Findings of the Phase I study and research done over the past year confirmed many 
previously held ideas regarding airport land use development, stakeholder communication, and 
their effects on surrounding communities. It also shed light on airport noise and its relationship 
to incompatible land use development. At times, the findings of our studies created more 







 38 
 


questions than answers indicating that there is a great deal of research to be continued.  
Certain recommendations are suggested in order to prevent incompatible airport land use 


and to minimize impact on citizens’ lives. First and foremost, a proactive and effective 
communication link should be established and maintained between city, county, airport, 
neighborhood communities, and real estate developers. Airport administrations should be able to 
voice their concerns about near-airport incompatible land use and have a substantial influence in 
the decisions on the use of lands in the vicinities of airports. They should also make efforts to 
educate surrounding communities and provide forums where aviation education can take place 
and questions and concerns can be addressed. A nationally-standardized method of complaint 
collection and reporting should be designed and implemented in order to increase the value of 
noise complaint data and the ability to draw conclusions from its comparison and analysis. 
Community members should be informed of future projects and how they may impact their lives. 
Due to the importance of local airports, a cooperative and successful relationship between these 
parties will serve to benefit everyone involved. 


It is suggested that an ordinance be put into place making it mandatory for any individual, 
city, county or real estate developers to obtain approval from the Airport Director for any 
substantial structure or zoning change occurring within the immediate vicinity of an airport and 
under flight paths. In addition, noise abatement procedures are currently voluntary at each of 
these airports. Making these procedures mandatory will certainly help in alleviating the issues 
between airports and the communities. 


One limiting factor of the Phase 1 study and the current studies was the small number of 
airports that were investigated. An even larger sample of airports will give a broader spectrum of 
demographics and enable one to generalize common land use trends, local and state laws, and 
overall land use development history.  


In addition, a supplemental study at emerging secondary airports similar in size to HEF 
would be helpful to compare how they are handling their prominent land use and noise issues, 
especially with the expected high volume of very light jet aircraft within the next ten years. 


Airport land use, planning and noise management are formidable challenges faced by 
airports around the world. If local airports and surrounding municipalities are to coexist 
effectively, greater emphasis must be placed on these issues and continued study must be done to 
understand such dynamic and complex issues. 
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Appendix A: Glossary of Terms 
 


ACT  Acoustical Treatment Program 
ALP  Airport Layout Plan 


ALUC  Airport Land Use Commission 
ANAC  Airport Noise Abatement Committee 


ARTCC  Air Route Traffic Control Center 
CAAP  Citizen Against Airport Pollution 


CAS  Cleveland Airport System 
CCPC  Cleveland City Planning Commission 


CDL  Commercial Driver’s License 
CLE  Hopkins Cleveland International Airport 


CLUP  Comprehensive Land Use Plan 
CNEL  Community Noise Equivalent Level 


COE  Center of Excellence 
dB  Decibel 


DEN  Denver International Airport 
DNL  Day-Night Average Sound Level 
DOT  Department of Transportation 
EPA  Environmental Protection Agency 


eTAMIS  electronic Total Airport Management Information System 
FAA  Federal Aviation Administration 


FAAP  Federal Aid to Airports Program 
FAR  Federal Aviation Regulation 
FBO  Fixed Base Operator 
FLL  Fort Lauderdale-Hollywood International Airport 
HEF  Manassas Regional Airport 
ILS  Instrument Landing System 
Ldn  Also referred to as DNL: 24-hour Average Day-Night Sound Level 
Leq  Equivalent Conditions Sound Level 


MASE  Midwest AirSpace Enhancement 
MP  Master Plan 


NSG  Neighborhood Services Group 
NEM  Noise Exposure Map 
NMC  Noise Monitoring Center 


Q1  First Quarter 
Q2  Second Quarter 
Q3  Third Quarter 
Q4  Fourth Quarter 


RPIS  Residential Sound Insulation Program 
TRACON  Terminal Radar Approach Control 
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Explanation of Terminology Used 
 


The Federal Aviation Regulation (FAR) Part 150 Noise Compatibility Program is the 
primary Federal regulation guiding and controlling planning for aviation noise compatibility on 
and around airports.  It is a voluntary program for airport operators aimed at balancing an 
airport's operational needs and its impact on the surrounding community. The purpose of the 
program is to identify what measures the airport operator has taken or proposes to take to reduce 
incompatible land uses and to prevent the introduction of additional incompatible uses within the 
area covered by the airport’s noise exposure map.  An approved NCP enables airport operators to 
apply for Federal grants for noise abatement projects.   


 
 
The Day-Night Average Sound Level (Ldn or DNL) is the average noise level over a 24 hour 
period. DNL logarithmically averages aircraft sound levels at a location over a complete 24-hour 
period, with a 10-decibel adjustment added to those noise events occurring between 10:00 pm 
and 7:00 am (local time) the following morning.  Because of the increased sensitivity to noise 
during normal sleeping hours and because ambient (without aircraft) sound levels during 
nighttime are typically about 10 dB lower than during daytime hours, the 10-decibel adjustment, 
or “penalty,” represents the added intrusiveness of sounds occurring during nighttime hours. 
 











ATTACHMENT 3 

 

Questions Received at July 23, 2015 Airport Hazard District Public Information Meeting 

1) Has the landowner asked for a ruling on both pieces of land? 
2) Is the Planning Commission aware of what it means that the FAA has determined no 

hazard to air navigation? 
3) You have an application to lift the Airport Hazard Zone over those properties. Is there 

anything more than the property owner’s lots being considered?  
4) What is the FAA height restriction?  
5) What is UNC saying about if/when they will close the airport?  
6) How many flights go in and out of Horace Williams Airport now? 
7) Can you tell me how the proposed amendment in terms of land area would impact safety? 
8) How would changing the land area protect safety? 
9) Is there a written rationale for invoking the airport hazard zone in the first place?  
10) Why did the Town establish an Airport Hazard Zone in the past? 
11) Does the Airport Hazard Zone originate with the Town of Chapel Hill, from the FAA, or 

both? 
12) Have any of the aircraft accidents since 1981 damaged property? 
13) By eliminating the Airport Hazard Zone, could the applicant receive approval without a 

Special Use Permit? 
14) What has the Town heard from the FAA regarding height compliance? 
15) What are the real safety issues? What safety are we achieving by restricting the property 

with an Airport Hazard Zone? Could we achieve the same degree of safety with another 
policy in place? 

16) What is the Town’s liability if there is no Airport Hazard Zone? 




