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may be used in developing noise control plans as encouraged by the 
Department of Transportation Aviation Noise Abatement Policy issued on 
November 18, 1976. 
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CHAPTER 1. INTRODUCTION 
1« PURPOSE. This advisory circular has been prepared by the Federal 

Aviation Administration (FAA) to provide generalized guidance for 
compatible land use planning in the vicinity of both existing and new 
airports. It is intended to assist airport sponsors, local government 
officials, and both airport and urban planners by presenting techniques 
and ideas available for planning and achieving long-term compatibility 
between airports and their environs. It also provides guidance which 
may be used In developing noise control plans as encouraged by the DOT 
Aviation Noise Abatement Policy issued on November 18, 1976. These 
guidelines are general and should be considered as only one of many 
approaches. There are other techniques which can be used; the approach 
selected should be adjusted to suit the requirements of individual 
studies. The guidance is organized to provide a general discussion of 
airport-land use compatibility planning, with a series of appendices 
providing more specific examples of techniques and case studies. 
Compatibility planning is a continually evolving art; this advisory 
circular will be updated as the state of the art is enhanced by 
interagency experience in this significant area. 

2. OBJECTIVES. The objective of airport-land use compatibility planning 
and implementation is the achievement and maintenance of compatibility 
between the airport and its environs. Inherent in this objective is 
the assurance that the airport can maintain or expand its size and level 
of operations to satisfy existing and future aviation demands and that 
persona who live, work, or own property near the airport may enjoy a 
maximum amount of freedom from noise or other adverse impacts of the 
airport. Equally important is the protection of the public investment 
in a facility for which there may be no feasible future replacement. 

3 . BACKGROUND. 
a. Need for Airport-Land Use Compatibility Planning. There are 

existing compatibility problems around many airports; conflicts 
between airports and their urban environments are evident across the 
United States. This represents a serious confrontation between two 
important characteristics of urban economics - the need for airports 
which meet transportation needs and the continuing demand for urban 
expansion. Airport owners are finding essential expansion to be 
difficult and expensive or even impossible at any cost. New 
residential and noise sensitive development seems to surround the 
airport on all sides and is the source of continual threat of law 
suits for noiae damage. On the other hand, ordinary citizens with 
investments in homes view the airport and Its noisy aircraft as a 
threat to both hearing and peace of mind. To them the airport seems 
to be ever expanding, with more and larger jets added every year. 

Chap 1 
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There are often other Important conflicts such as protection of 
runway approaches and the safety of persons and property on the 
ground. The conflicts may be reduced, however, and new ones 
substantially avoided through the development and implementation of 
airport-land use compatibility plans. 

b. Aviation Noise Abatement Policy. The Secretary of Transportation 
and the FAA jointly issued an Aviation Noise Abatement Policy on 
November 18, 1976. The intent of the policy Is to significantly 
reduce the adverse impacts of aviation noise upon the estimated six 
to seven million Americans presently Impacted and to achieve a 
substantial degree of noise compatibility between airports and their 
environs. The policy recognizes that effective noise abatement 
requires coordinated actions by aircraft operator and owner, the 
FAA, airport sponsor, and airport neighbors. These actions 
include actual source noise reductions through aircraft retrofit/ 
replacement; modifications in takeoff and landing procedures; and 
development of airport noise control and land use compatibility plans 
which have the objective of containing severe noise Impacts within 
airport controlled areas through purchase of land, purchase of 
easements for development rights, changes in land use from 
noise sensitive to noise tolerant, acoustical treatment of critical 
noise sensitive uses, and the prevention of new incompatibilities 
through planning, public awareness, and locally adopted land use 
controls. A listing of the suggested actions which can be 
considered in development of a noise control plan is included in 
Appendix 3. The land use compatibility plan is a major segment of 
a total noise impact analysis which typically includes examination 
of the majority of the noise control planning activities outlined 
in that Appendix. The selection of specific aviation noise 
control actions can result in the determination of equally 
specific off-airport noise impact situations. These aviation 
to land use trade offs require investigation and weighing 
within the context of the overall compatibility planning process. 

c. Airport and Community Interrelationships. The airport and the 
community exert a number of important influences upon each other. 
Those influences may be generally classified as economic, social, and 
environmental; and they must be taken into consideration during the 
process of developing a compatibility plan. The plan must also 
be integrated into the applicable comprehensive plans of the 
community, county, metropolitan area, or region. 
(1) Economic. The airport and the community have an interdependent 

economic relationship which must be considered In the 
compatibility planning process. Although an airport's economic 
role in the community varies with size, it can be a significant 
employment center and often has adjacent commercial or industrial 
development which amplifies this role. This, in turn, affects 

Page 2 
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housing location, streets, and utilities. The airport is an 
entry port for the air-traveling vacationer or business people 
and can provide cargo, mall, and emergency transportation 
services. In many instances, the size, location, and capacity 
of the local airport are major considerations in the selection 
of new sites by Industries of national stature. The airport is 
also a magnet for urbanization and an important shaper of the 
community's growth patterns. Conversely, the airport is 
dependent on the economic posture of the community. Often the 
airport will be a publicly owned facility and may be dependent 
on local tax support. In such a circumstance, the airport 
is dependent on support by local governments and citizens for 
revenue and/or general obligation bonds and for acceptance of 
Federal or state aid funds. The public's investment includes 
not only the obvious direct cost of the airport but also the 
opportunity costs, the expended social and environmental costs, 
the commitments and economic costs of private investment 
associated with the airport, and the costs of other public 
investments in the infrastructure necessitated by the airport 
in its present location. 

(2) Social. The airport plays several important social roles in 
the life of the community. For a city with scheduled air 
carrier service, the airport can be a principal transportation 
link. For smaller isolated communities, the airport 
provides a vital emergency link for transporting the critically 
ill, as well as providing access for flying business people 
or farmers. The airport's Influence upon the community's growth 
patterns, coupled with its possible traffic and noise impacts, 
affects the desirability of housing areas and hence the spatial 
aspects of the community's social structure. 

(3) Environmental. Although noise is the most apparent environmental 
impact of the airport upon the community, there are others 
resulting from ground access and air and water pollution. 
Ground access, i.e., vehicular traffic, is often an overlooked 
environmental Impact of airports. However, access routes can 
be designed to minimize pollution and community disruption. 
The airport's large open spaces can often have a beneficial 
effect upon the environment, allowing for dissipation of urban 
air pollution, surface water percolation, and visual relief 
from too much urbanization. 

d. Safety. Safety of flight operations and safety of the public must 
be overriding factors during the consideration of various schemes 
to achieve or improve airport-environs compatibility. This could 
include actions which relate to protecting runway approaches from 
any form of interference or avoiding concentrations of people In 
airport approach areas. Safety is a primary consideration In 
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developing airport or flight operational changes designed to lessen 
noise impacts. 

4. AIRPORT-LAND USE COMPATIBILITY PLANNING. For purposes of this guidance, 
"Airport-Land Use Compatibility Planning" includes the planning, 
implementation, and adoptive actions taken to achieve compatibility 
between the airport and its environs. This planning takes into account 
the existing and future needs of the airport as well as the existing 
and future needs of the surrounding areas. It typically consists of 
these major parts: the compatibility plan, plans and strategies for 
official adoption, and a procedure to assure monitoring and periodic 
review of the plan. There is significant interaction among the 
components, and in practice they should be developed concurrently. A 
brief overview is provided of each component with more detail included 
in ensuing chapters. It is also noted that the scale of the planning 
effort should be proportional to the existing or potential compatibility 
problems of the individual airport-environs situation. 

a. Compatibility Plan. The compatibility plan includes both a physical 
plan and an implementation program. It is normally prepared 
through the cooperative efforts of both the airport sponsor and 
the local planning agency(s) with inputs from the FAA, airport 
users, and residents of the airport's environs. 

b. Plans and Strategies for Official Adoption. Adoption and execution 
are obvious and critical aspects of the process which lead to 
achieving airport and environs compatibility. Developing an 
airport-land use compatibility plan without adopting it or providing 
for its execution can only be considered an "exercise." Official 
plan adoption, however, can be a time-consuming process with numerous 
pitfalls. This portion of the plan develops strategies and procedures 
to smooth the way for adoption and to help assure the execution of 
the plan. 

c. Plans for Monitoring and Periodic Review. Urban areas are in a 
continual state of change. Population growth and speculative entre­
preneur ism generate continuous pressure against zoning and other 
development controls established to achieve and protect compatibility. 
Because of this, a continual or periodic review and feedback process 
should be established to monitor the compatibility and implementation 
plan. During Initial plan development, the frequency of review as 
well as the responsibility for this review by the airport sponsor 
and local planning authorities should be clearly defined. 

5. RESPONSIBILITY FOR AIRPORT-LAND USE COMPATIBILITY PLANNING. The 
basic responsibility for this compatibility planning lies with the 
airport sponsor and with the local governments exercising land use 
and development control over the land areas affected by the airport. 

Page 4 
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These two groups have, between them, the planning and Implementation 
authority to conduct the study and to execute the plan via the 
Implementation program. This responsibility of the airport sponsor 
is articulated in the DOT Aviation Noise Abatement Policy (discussed 
In paragraph 3b) as well as in the Airport and Airway Development Act 
of 1970, as amended, through its requirement that sponsors receiving 
Federal airport development assistance must assure that, "appropriate 
action, including the adoption of zoning laws, has 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." Cooperative and constructive efforts are 
also required of airport users, the FAA, and interested or affected 
citizens. 

6. CITIZEN INVOLVEMENT. The active participation of affected citizens in the 
compatibility planning process is desirable and Is recommended. 
Guidance for a citizen participation program is contained in 
AC 150/5050-4, Citizen Participation in Airport Planning. However, 
because of the relevancy to compatibility planning, the following definition 
of citizen participation as well as the objectives and timing for a 
citizen participation program are presented. 
a. Citizen Participation. Citizen participation is defined as an 

open process in which the rights of the citizen to be informed, to 
influence, and to receive an adequate response from government are 
reflected, and In which a representative cross section of affected 
citizens interact with appointed and elected officials on all issues 
of planning and development. The participants in the process 
identify and examine all reasonable alternatives and their 
consequences to assist the appropriate decision makers in choosing 
the course of action that they believe to be needed and that they 
feel will best serve the needs and objectives of the community. In 
airport planning, the interaction in a given planning study takes 
place between the citizens and those planners and officials 
charged with the conduct of the study. 

b> Objectives. The basic objectives of citizen participation in the 
compatibility planning process are Improved planning, minimization 
of controversy, and citizen support of the final plan. The planning 
can often be Improved through the Interaction of citizens and planners 
throughout the planning process and through clear identification of 
citizen views on all proposals. Citizen input is also Invaluable in 
identifying the goals, objectives, and values of the affected 
communities or jurisdictions. Controversy can be minimized by 
Identifying and resolving sensitive issues via citizen Involvement 
before they become controversial. The citizen's Involvement with the 
planning study and consequent understanding of its benefits, the 
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constraints encountered, and the trade offs necessary for their 
resolution can generate citizen support for the plan. Citizen partici­
pation is also an educational process which informs the general public 
of conflicts between airport use and other adjacent land use as well 
as the justification for using community resources. 

c. Timing. Citizen involvement has its greatest effect during the 
formative stages of the planning process, before irreversible 
decisions have been made, and while the maximum number of alternative 
actions are still available. Citizen support is significantly 
enhanced by an early involvement in the study which may begin during 
the development of the work program. The earlier issues are recognized, 
the greater flexibility there is in planning. The planners may then 
proceed in reasonable confidence that their actions are in accord 
with community and citizen needs and desires. When the citizens become 
involved before major decisions or commitments are made, the planners 
can better deal with issues of community concern and improve the 
chances of reaching a solution on controversial matters. Chances 
that planning decisions may be overturned by adverse reactions at 
public hearings or referendums can then be greatly reduced. Conversely, 
the frustration generated if citizens become aware that the important 
decisions were made before they were invited to participate can 
quickly translate into distrust of the planners and into project 
opposition. When the public involvement opportunities are provided 
late in the planning process, there is greater reluctance to make 
changes. The tendency, instead, is to defend previously determined 
courses of action rather than to explore any new information or 
views received. 

7. JOINT-USE AIRPORTS AND AICUZ. The U.S. Department of Defense has 
developed the Air Installation Compatible Use Zones (AICUZ) program for 
achieving compatibility at military air installations. The AICUZ is the 
military equivalent of the compatibility guidance contained in this 
advisory circular and is designed to take into account the special 
considerations necessary for military operations. It may also be in use 
or more suitable for use at joint civil-military use airports where 
there is a significant level of military operations. The goal of 
the program is to foster land use planning in areas surrounding military 
air installations consistent with the health, safety, and comfort of 
area users and with air operations at the installations. Additional 
Information on the AICUZ and its use may be obtained from either the 
U.S. Air Force or the U.S. Navy at the following addresses: 

Environmental Planning Division (AF/PREV) 
Directorate of Engineering and Services 
HQ U.S. Air Force 
The Pentagon 
Washington, D.C. 20330 
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AICUZ Project Office 
Office of the Chief of Naval Operations 
Hoffman II Building, Room 11567 
200 Stovall Street 
Alexandria, Virginia 22332 

8. FINANCING THE AIRPORT-LAND USE COMPATIBILITY PLAN. Development and 
implementation of a compatibility plan is an expensive and time-consuming 
process. Although a study may be undertaken Independently by a locality, 
it may also be accomplished at many public-use airports with the 
financial assistance of a Federal planning grant. The Airport and Airway 
Development Act of 1970, as amended, provides for this planning 
assistance through the Planning Grant Program (PGP). The PGP is 
administered by the FAA and provides Federal assistance for developing 
eligible airport master plans and airport system plans. For assistance 
under the PGP, land use planning studies are normally conducted in 
conjunction with preparing a complete airport master plan since future 
airport requirements may affect airport vicinity land use recommendations. 
This approach also permits changes in airport development proposals to 
achieve greater airport-environs compatibility. If a current airport 
master plan is available, a land use planning study may be funded as a 
supplement to the master plan. For Federal assistance, cosponsorship 
by the airport sponsor and the local government land use jurisdiction 
or an areawlde planning organization is normally required. Detail 
regarding application procedures and sponsor and project eligibility 
is discussed in AC 150/5900-1, The Planning Grant Program for Airports. 
Department of Housing and Urban Development (HUD) Title 701 Planning 
Assistance Funds may also be available to eligible agencies for airport 
impact studies; detail regarding eligibility and application procedures 
may be obtained from HUD field offices. 

9.-19. RESERVED. 
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CHAPTER 2. THE COMPATIBILITY PLAN 
20. INTRODUCTION AND OVERVIEW. Compatibility planning has the overall 

goal of achieving an acceptable balance between the needs and tolerances 
of both the airport and its neighbors. The planning process requires 
that both the airport and the communities in its environs remain open 
and flexible, recognizing that some changes to present courses of action 
may be essential if compatibility is to be achieved. The planning 
approach discussed here is equally applicable to both new and existing 
airports. In the case of new airports, the emphasis would be upon 
preventative actions while for existing incompatibilities corrective 
measures would be examined. 
a. Introduction. The compatibility plan includes both a physical plan 

and an implementation program. It is normally prepared through the 
cooperative efforts of the airport sponsor and the local planning 
agency(s). Inputs from both airport users and citizens affected by 
the planning are essential to the study effort and are best obtained 
through a citizen participation program. 
(1) The physical plan describes both the location of the airport's 

noise and other impacts, fully reflecting agreed-upon noise 
control actions, and the basic land use and development patterns 
compatible with the airport's impacts and with the community's 
planning, goals, and needs. The plan should also indicate, as 
may be appropriate, other pertinent planning information such 
as thoroughfares, public facilities, or public transit. The 
plan should be viewed as a more detailed segment of the 
community or regional comprehensive plan. Use of FAA's 
Integrated Noise Model is encouraged in developing a 
compatibility plan. 

(2) The implementation program is the detailed action program which 
executes and accomplishes the plan. It is an essential 
Ingredient of the compatibility plan and is developed 
concurrently with and is in continuous interaction with the 
physical plan. In implementing the plan, a combination of 
strategies to reduce and control airport noise, prevent the 
creation of new incompatibilities, and resolve existing 
Incompatibilities can be used. For best results, the program 
should be presented graphically, as well as verbally. For 
instance, when zoning is indicated as an implementation tool, 
the presentation should include a map of the recommended 
zoning and the texts of any new zoning districts. A typical 
program also Includes an implementation schedule, the proposed 
financing scheme, and draft documents for adoption by the 
appropriate governments or agency accepting responsibility for 
accomplishing each of the various parts of the plan. 

Chap 2 
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b. Overview. 
(1) Land Use Guidance. A compatibility guidance system is described 

in paragraph 21 which Introduces an approach to airport noise 
evaluation and compatibility planning. The airport's noise is 
divided into a series of quality zones which are then related 
to a comprehensive listing of land use categories. Injected 
into this process are community goals, values, and needs. The 
resulting land use to airport noise relationships are then 
used as planning Inputs. 

(2) Planning Actions. The development of an airport-land use 
compatibility plan, which Is composed of both the physical plan 
and the implementation program, normally involves the following 
planning actions. These actions will have varying degrees of 
emphasis and will likely require adjustment as the planning 
proceeds, depending on the particular case. 
(a) Identification of community goals, values, and needs. 
(b) Development of work program. 
(c) Identification of existing and future aviation needs and 

resulting Impact patterns. 
(d) Identification of study area. 
(e) Identification of land use-noise exposure criterion. 
(f) Identification of existing and unconstrained future 

land use patterns. 
(g) Development of alternative compatibility schemes. 
(h) Selection of preferred alternative, development into a 

plan, and recommendation of the plan for adoption. 
These actions are discussed in greater detail in paragraph 22. 

21. LAND USE GUIDANCE ZONES. The Land Use Guidance Zone (LUG) system is a 
uniform noise evaluation technique which directly relates to land use 
compatibility planning and which constitutes a single system for 
determining the Impact of noise upon individuals resulting from the 
operations of an airport. The LUG system utilizes any of the common noise 
estimating methodologies as input and translates these via a series of 
noise quality zones into categories of land use compatible to the existing 
and forecast noise Impacts of the particular airport or other noise source 
under study. A significant characteristic of the LUG system is that 
community goals, values, and needs are injected thereby refining 
the outputs to closely comply with the individual character 
of each of the affected communities. The LUG system may be used in 
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similar fashion to generate categories of land use compatible with 
highway, rail, or other noise sources when day-night average sound level 
(Ldri) is used as the primary noise input. 
a. Airport Noise Interpolation - LUG Chart I. LUG Zones A, B, C, and 

D, as shown on Chart I, represent four levels of airport noise impact 
ranging from minimal for LUG A to severe for LUG D. LUG Chart I 
is used to Interpolate noise inputs derived from the common airport 
noise estimating methodologies into LUG zones. These common 
methodologies include: The LdnS Noise Exposure Forecast (NEF); 
Composite Noise Rating (CNR); and Community Noise Equivalent Level 
(CNEL). More detail on these is provided in Appendix 2. Others 
may be usable as inputs if they can first be interpolated into one 
of the given methodologies. The Integrated Noise Model (INM), 
latest and most sophisticated of the approaches, may be used to 
generate Ldn data as well as data for the site analyses often 
required for environmental impact statements (see paragraph 3, 
Appendix 2) and is recommended. The Department of Housing and Urban 
Development (HUD) Noise Assessment Guidelines are acceptability 
guidelines for site exposure to noise and are used for screening 
mortgaging guarantees and other HUD assistance. They are included 
for information and comparability purposes. The suggested noise 
controls are a generalized description of the actions typically 
desirable. The controls recommended for a specific airport-environs 
situation should be tempered to the individual situation. 

b. Land Use Noise Sensitivity Interpolatlon-LUG Chart II. Different 
uses of the land have different sensitivities to noise. Schools, 
residences, churches, and concert halls are very sensitive to noise. 
By contrast, factories, warehouses, storage yards, and open farm 
land are relatively insensitive to noise. Other uses, such as 
offices, shopping centers, recreation areas, or hotels have 
intermediate levels of noise sensitivity. A table of suggested 
relationships of aircraft noise to categories of land use Is shown 
in Land Use Guidance Chart II, Land Use Noise Sensitivity 
Interpolation. The term "suggested" is important since it is 
Intended that these relationships be used only as starting points. 
Specific relationships should be established for each study via 
citizen involvement and the consideration of community goals. 
The noise exposure criterion that is considered appropriate 
by one community may not be considered appropriate by another. By 
starting with the suggested LUG value for each land use category as 
shown in LUG Chart II and weighing it against the identified 
community goals, LUG values can be established for each needed 
land use category. The selected value may be higher or lower than 
the suggested value, however, there are extra costs usually 
associated with each increase in compatibility quality. In general, 
all land within LUG Zone D should either be under positive control 
of the airport or be used only for those land uses which have little 
sensitivity to aircraft noise. An FAA goal as expressed in the 
Aviation Noise Abatement Policy is to confine, insofar as possible, 
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NOTES FOR LAND USE GUIDANCE CHART I 
LUG - Land Use Guidance Zone (see paragraph 21). 

LUG Zones are inputs to the compatibility planning process and are not 
intended for use in making direct comparisons of the various noise estimating 
methodologies. 

Ldn ~ Day-Night Average Sound Level (see Appendix 2, paragraph 4). 
NEF - Noise Exposure Forecast (see Appendix 2, paragraph 5.) 
CNEL - Community Noise Equivalent Level (see Appendix 2, paragraph 6). 
CNR - Composite Noise Rating (see Appendix 2, paragraph 9). 

Note; Caution is suggested in applying CNR methodology to general aviation airports 
since in such use it tends to exaggerate indications of noise impacts. 

The DOT/FAA Integrated Noise Model (INM) will produce contours for Ldn, NEF, and CNEL, as 
well as additional measures (see Appendix 2, paragraph 3), 
HUD Noise Assessment Guidelines - Acceptability guidelines for site exposure to 
aircraft noise. The Department of Housing and Urban Development (HUD) promulgated a 
policy (Circular 1390.2, July 1971) and published Noise Assessment Guidelines 
(TE/NA-171, August 1971) for establishing noise levels and acceptability 
guidelines for site exposure to noise to be used for screening mortgaging guarantees 
and other HUD assistance. These acceptability categories are interpolated from 
Table I of TE/NA-171 and are shown for illustrative purposes to assist planners 
in relating HUD screening guidelines to the compatibility planning process. Although 
the guidelines control HUD assistance, they do not necessarily inhibit the actions of 
other financial institutions. 

Suggested Noise Controls - These suggestions are generalized; see Chapter 3 for developing 
specific controls. 



LAND USE GUIDANCE CHART H : LAND USE NOISE SENSITIVITY INTERPOLATION 
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severe aircraft noise exposure levels to the areas included within 
the airport boundary or over which the airport has a legal Interest, 
to preclude development of noise sensitive areas therein, and to 
reduce substantially the number and extent of noise sensitive 
areas in the vicinity of airports subject to significant noise 
exposure. Land within LUG Zone A, however, may be used for almost 
any land use. In fact, normal urban noises such as auto traffic, 
motorcycles, lawnmowers, or air conditioners will often be 
greater intrusions than aircraft noise within this zone. Land within 
LUG Zones B and C may be used for a variety of land uses of 
intermediate sensitivity to aircraft noise and is usually the area 
where trade offs in uses require the most examination. Uses located 
within soundproofed structures may normally be placed in more 
intensive LUG zones. The land use categories in Chart II were 
developed by the Federal Highway Administration and HUD for their 
Standard Land Use Coding Manual (SLUCM). This manual has been in 
use since 1965 and is a standard planning reference. 

22. PLANNING ACTIONS. 
a. Identification of Community Goals, Values, and Needs. The community's 

goals, values, and needs serve as a base for projecting the 
future growth of the community, future growth of the airport, and for 
identifying the land-use noise exposure criterion. Many communities 
have already identified their goals, values, and needs through either 
a "goals" program or a comprehensive planning program. When this 
has not been done, they need to be identified only to the degree 
necessary to give direction to the compatibility study. Detailed 
discussion of a community goals program is, however, beyond the scope 
of this guidance. 

b. Development of Work Program. The work program presents a description 
of what is to be accomplished, how it is to be done, and the 
responsibilities for accomplishment. Such a program should consist 
of a statement of objectives, a list of planning criteria, and a 
detailed outline of the planning steps. A statement of objectives 
is a single clear and concise statement of what is to be 
accomplished by the study. The planning criteria spell out the 
specific points which must be satisfied by the completed study and 
are more detailed statements based upon the study objectives and 
community goals, values, and needs. The detailed outline of the 
study describes each work step to be undertaken including planning 
responsibilities and coordination requirements. Substantial citizen 
involvement is suggested throughout this stage. Examples are 
contained in Appendix 1. 
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TYPICAL LAND USE GUIDANCE ZONES 
AND NOISE IMPACT AREAS FOR A 
LARGE AIRPORT 

LETTERS REFER TO LUG ZONES AS 
USED IN CHARTS I AND II, SEE 
PARAGRAPH 21 

AIRPORT NOISE PATTERNS 
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c. Identification of Existing and Future Aviation Needs and Resulting 
Noise Patterns. 
(1) Identification of Aviation Needs. The identification of the 

community's aviation needs is best accomplished In airport master 
planning. This process, as discussed In AC 150/5070-6, Airport 
Master Plans, is primarily the responsibility of the airport 
planning team with the citizens or a citizen planning group 
providing inputs and planner-citizen interaction. During this 
analysis, the airport's existing and forecast aviation needs 
are defined. This includes examination of general aviation 
requirements and forecasting passenger levels and numbers and 
types of air carrier aircraft which will be using the airport. 
From this Information, the airport's future needs In terms of 
runways and taxlways, overall airport size, terminal facilities, 
and ground access requirements are determined. 

(2) Noise Contours and LUG Zones. Noise contours are prepared by 
the planning team for each runway for both present and future 
conditions and for the airport's development alternatives by 
using the information obtained in the previous step and one of 
the standard methodologies for estimating airport noise impact. 
Noise patterns developed for the airport should also take into 
account all feasible noise reduction alternatives. Much can 
be accomplished in reducing the need for airport vicinity land 
use disruptions by first reducing the aircraft noise generated 
to the practical minimum and then channeling the remaining noise 
impacts into the less sensitive hours of the day and/or into 
corridors of maximum noise tolerance. Using LUG Chart I, the 
noise contours are converted into LUG zones. They will be used 
in this form throughout the remainder of the study. Where there 
are significant existing compatibility problems, it may be 
desirable to supplement the estimated existing noise contours 
with actual measurements. Also, where there are existing 
noise sensitive uses (as identified and described in paragraph 
22e) located within LUG Zone C or D, the Integrated Noise 
Model (INM) noise analysis is suggested. 

d. Identification of Study Area. The study area should be defined by 
giving consideration to noise exposure, jurisdictional boundaries, 
terrain features, urban characteristics, data resources, and other 
criteria as may be appropriate in the given situation. For practical 
purposes, this may usually be limited to areas within LUG Zones B, 
C, and D. In using the LUG zones as study area criteria, however, 
it should be noted that at the A/B boundary one out of every four 
people is either annoyed or highly annoyed by airport noise and that 
at the B/C boundary two out of every three people are either annoyed 
or highly annoyed (source: FAA, Impact of Noise on People, 
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I 

Table III). Consideration should also be given to dividing the total 
study area into a general study area and an intensive study area. 
The intensive study area could be limited to areas having significant 
or severe noise exposures and the general study could cover the 
moderately exposed or presently undeveloped areas. Differing degrees 
of analysis are normally appropriate for these two areas. 

e. Identification of Land Use-Noise Exposure Criterion. Using the 
approach discussed in paragraph 21b, the land use to noise exposure 
criterion is identified. These values, noted in the "study" column 
of LUG Chart II, are to be used for the study. Where multiple 
communities are involved and their goals and values differ 
significantly, it may be necessary for criterion to be identified 
for each of the jurisdictions. Although this entails extra effort 
in criteria identification, it permits generation of a compatibility 
plan more reflective of local needs. 

f. Identification of Existing and Unconstrained Future Land Use Patterns. 
This involves Identifying both the existing and unconstrained future 
land use patterns in the study area. For communities having 
comprehensive plans with viable land use elements, the identification 
of these existing and future use patterns is a relatively easy step. 
Without such plans, this can be a major and time-consuming requirement. 
Existing land use patterns are identified by a visual survey in which 
the use of each parcel of land in the airport vicinity is determined, 
categorized via a standard land use classification system as 
discussed in paragraph 21, and indicated on a map via an appropriate 
color or symbol. Citizen participants may assist in making such a 
survey. Unconstrained future land use patterns are the forecast 
future land use patterns unconstrained by any airport compatibility 
planning or controls other than may presently exist. Their 
identification is Important as an indicator of the growth trends that 
must be countered or reinforced in developing the alternative 
compatibility schemes. The identification of these future patterns 
is somewhat more complex and involves primarily the professional 
planners on the planning team. 

g. Development of Alternative Compatibility Schemes. Developing the 
alternative schemes is the nucleus of the compatibility planning 
process. The objective is to explore a wide range of feasible 
options and alternative compositions of land use patterns, noise 
control actions, and noise impact patterns, seeking optimum 
accommodation of both airport users and airport neighbors within 
acceptable safety, economic, and environmental parameters. The 
alternatives should address both the physical planning and the 
implementation aspects of the proposed solutions. 

Page 18 
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(1) Approach. The suggested approach uses the basic urban planning 
process with the inclusion of noise quality (LUG) zones and 
airport safety as additional inputs or criteria. Noise quality 
zones are a variable input since trade offs in location and 
length of the noise corridors are often possible through 
application of the noise control actions discussed in Appendix 
3. This emphasizes the need for a planning team which includes 
both airport planning and urban planning disciplines. This 
approach is equally applicable to the new airport situation and 
the existing incompatibility situation. In the instance of 
an existing airport undergoing expansion, both conditions are 
likely to exist. In the first case, emphasis is placed upon 
a plan assuring compatibility with minimum disruption of natural 
growth patterns and with maximum assurance that new 
incompatibilities will not be created. It is preventative 
rather than remedial. Where there are existing incompatibilities, 
the emphasis ie upon taking advantage of every available 
favorable trend or factor to find feasible corridors of maximum 
noise compatibility, taking remedial actions to minimize noise 
incompatibilities which cannot be avoided, and establishing 
controls adequate to assure that new incompatibilities will not 
be created. This must be done within the context of good urban 
planning practice; safety; consideration of social, economic, 
and environmental factors and costs; the goals, values, and 
needs of both citizens and airport users; and the rights of 
the individual property owner or resident. These alternatives 
are normally prepared by the planning team. Affected 
and interested citizens, however, should be given the opportunity 
to offer constructive inputs and insights based upon their 
knowledge of the area and community. 

( 2 ) Planning Inputs. The primary Inputs are those discussed earlier 
in this chapter, i.e., noise quality (LUG) zones, noise 
sensitivity criteria (LUG Chart II), existing land use patterns, 
and the direction and rate of change in these patterns 
(unconstrained future land use patterns). Other inputs to the 
urban planning process normally required, but not detailed 
here, include: land suitability analysis (i.e., slope analysis, 
drainage and flooding, soils and bearing, vegetation and fauna, 
environmental analysis, cultural or historic sites, etc.); 
water and sanitary sewer availability; thoroughfares and access; 
existing zoning; existing easements and restrictive covenants, 
total acres of need for each major land use category for future 
years; and the interrelationships of each use. Protection of 
runway approaches from interference by high objects or buildings, 
smoke, glare, bird hazards, electromagnetic radiation, and 
concentrations of people is also an essential aspect of the 
compatibility schemes. Many uses having high noise tolerance 
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can create such interferences. As examples, sanitary landfills, 
solid waste dumps, and certain kinds of agricultural operations, 
while unaffected by noise, tend to attract large numbers of 
feeding birds and can be safety hazards to airport operations. 
Commerical and industrial districts may also create potential 
safety hazards (glare, smoke, etc.) unless adequate protection 
is included in the plan. Additional detail is contained in 
AC 150/5190-4, A Model Ordinance Zoning to Limit Heights of 
Objects Around Airports, and AC 150/5200-3, Bird Hazards to 
Aircraft. 

(3) Implementation Tools. The implementation tools for compatibility 
are those strategies and actions that may be used to control 
noise, to control development, and to remedy existing 
incompatibilities. These are discussed in Chapter 3, 
Implementation Strategies, and in Appendix 3, Noise Control 
Actions. 

(4) Examples. Examples of a variety of approaches to achieving 
compatibility between airports and their environs are discussed 
in Appendix 4, Example Compatible Land Use Planning and 
Implementation Schemes. The compatibility problems, planning, 
and implementation strategies of five different airport-environs 
situations are analyzed. While each airport-environs situation 
is likely to be unique, these five airports demonstrate that 
viable solutions can be reached. 

h. Selection of Preferred Alternative, Development into Plan, and 
Recommendation for Adoption. 

(1) Selection of an Alternative Scheme. The selection of a 
preferred compatibility scheme requires the evaluation of many 
competing and often conflicting requirements including those of 
the airport and those of a social, economic, or environmental 
nature. Often a matrix type evaluation of these factors can be 
used in performing a trade off analysis and in arriving at a 
decision. Acceptability by both the airport and the community 
is a prime consideration in analyzing the available options. 
The selected scheme may be one of the defined alternatives or 
a combination of several. The method of arriving at a decision 
and the responsibilities of the involved parties should be 
defined early in the planning program in order to avoid an 
impasse at this stage. A study which has been properly 
structured and conducted In accordance with good planning 
practice where citizen participation has been meaningful, 
however, offers excellent potential for acceptability by the 
involved interests. 
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(2) Development of the Selected Alternative into a Compatibility 
Plan. Once the preferred scheme has been selected, it must be 
developed into a complete plan. As mentioned previously, the 
compatibility plan consists of both a physical plan and an 
implementation program. They are based upon the preliminary 
work accomplished in developing the alternative and may only 
entail additional development and detailing of this earlier 
work. Also, any documents which may be required for adoption 
of the plan by the airport sponsor and local governments should 
be prepared. During plan development, it is advisable that 
those actually preparing the plan consult with participating 
citizen groups to assure that the plan is accurately 
interpreting the selected scheme. The typical airport-land use 
compatibility plan should include, in addition to any required 
airport master planning, at least these elements: 

(a) Physical plan. 

(b) Implementation program. 

JL Financing scheme. 

2 Zoning map and new zoning districts (if required). 

3. Implementation responsibility matrix. 

(c) Adoption documents. 

(3) Recommendation of Plan for Adoption. After preparation and 
coordination of the complete plan by those involved in Its 
development, the plan should be presented for adoption to the 
airport sponsor and the responsible local governmental body(s) 
charged with land use and development control authority. This 
can normally be accomplished by a briefing to these parties and 
submission of the final study report. State or local 
regulations may require that public hearings be held. Even 
where not so required, consideration should be given to holding 
hearings or public information meetings prior to plan adoption. 
This provides an effective means to publicize study outcomes 
to the general public in addition to any such publicity which 
may have been accomplished through a citizen participation program. 

23.-29. RESERVED. 
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CHAPTER 3. IMPLEMENTATION STRATEGIES 
30. OVERVIEW. Implementation of the compatibility plan is accomplished by 

actions relating to controlling noise and development and to correcting 
or remedying incompatibilities. The applicability of the various 
strategies is, to a certain extent, dependent upon legislation within 
individual states and upon each unique airport and environs situation. 
Noise control includes airport development and operational controls 
designed to assure that aircraft noise will be contained within the 
noise Impact areas delineated by the compatibility plan. Development 
control relates to the land use controls which can protect the noise 
impact areas from encroachment by unprotected noise sensitive uses. 
Corrective or remedial actions are those which may be utilized to resolve 
noise sensitive uses within the noise Impact areas. 

31. NOISE CONTROL. Assurance that aircraft noise will be contained 
within designated noise Impact areas is a necessary, but yet difficult, 
aspect of achieving airport-environs compatibility. Without the assurance 
of fixing where noise will impact land use, the stability of compatibility 
planning is seriously jeopardized. The restricting of noise impacts to 
known areas is largely influenced by airport development actions and 
aircraft operational and air traffic control procedures. Coupled with 
the consideration of noise confinement is safety of operation, economics 
of development, and aircraft operational efficiency. The need to 
examine these considerations as they relate to implementation lends 
further credence to concurrent development of the plan and the 
implementation program. 

a. Airport Development. Development at an airport can significantly 
affect the location of its future noise impacts. The alignment and 
location of runways, terminal buildings, access roads, and 
navigational facilities are prime examples of development actions 
which influence where noise Impacts will occur. Since an airport-
land use compatibility plan is preferably developed in conjunction 
with the airport master plan, the opportunity exists to opt for 
airport development actions which contribute toward confining 
aircraft noise within designated noise areas or within those areas 
where noise compatible uses can be achieved. Consequently, 
development decisions made in master planning must consider the 
attendant impacts on the land use planning process and how they 
influence implementation of the compatibility plan. 

b. Operational Procedures. Control over the operation of aircraft on 
and around an airport is a sensitive subject involving safety as well 
as service and efficiency. Yet, the viability of the entire compati­
bility scheme Is dependent upon keeping aircraft and their noise 
footprints within defined areas where noise sensitive uses have 
or will be excluded. As stated in Chapter 1, participation in the 

Chap 3 
Par 30 Page 23 



AC 150/5050-6 12/30/77 

development of the compatibility scheme by airport and aircraft 
operator interests as well as by interests in the airport vicinity 
is suggested to reduce conflicts in implementing the plan. Safety, 
service, and efficiency of aircraft operations should have been 
among the considerations examined in arriving at a final land use 
scheme. However, after the compatibility plan is adopted, agreed 
upon procedures must be respected. The operation of aircraft on and 
about the airport in accordance with these procedures is essential 
to achieving consistency between actual and forecast noise patterns. 
Responsibility for assuring that procedures are adhered to is shared 
by airport management, aircraft operators, and the FAA. Development 
and institution of a means to monitor procedures requires the joint 
efforts and constructive cooperation of all involved. In order for 
the controls to be viable and lasting, they must be logical, 
realistic, relatively simple and direct, and represent the optimum 
compromise among potentially diverse objectives. 

c. Other Options. Other possible noise control actions such as 
preferential runway use, preferential approach and departure flight 
tracks, etc., are described in Appendix 3. The use of these is 
dependent upon the Individual airport situation but can be explored 
in assessing projected aircraft noise. A pilot program to study and 
Implement noise and land use controls as outlined by the Aviation 
Noise Abatement Policy was initiated in Fiscal Year 1977 at a selected 
number of airports. An objective of this pilot effort, besides 
providing an opportunity for these airports to seek solutions to or 
prevent incompatible uses, is to form a basis for FAA review of the 
various strategies considered and implemented. 

32. DEVELOPMENT CONTROL. Land use and development controls can 
be uaed to protect the noise impact areas designated by the plan from 
encroachment by noise sensitive uses. A number of different controls 
are normally available to local governments and/or to airport sponsors 
to prevent such Intrusions. The controls which are generally most 
useful for achieving airport compatibility - zoning, easements, and land 
purchase - will be discussed here. Other controls having either 
less or special applicability include building codes (noise Insulation 
requirements), health and housing codes, programming of public capital 
improvements, and cooperation of financial institutions. 

a. Zoning. The most common and useful land use control is zoning. 
Zoning is an exercise of the police powers of state and local 
governments which designates the uses permitted on each parcel of 
land. It normally consists of a zoning ordinance which delineates 
the various use districts and includes a zoning map based upon the 
land use element of the community's comprehensive plan (the 
airport-land use compatibility plan is a part of the comprehensive 
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plan). The primary advantage of zoning is that it can promote 
compatibility while leaving the land in private ownership, on the 
tax rolls, and economically productive. At the same time it is 
subject to change and must be continually monitored if it is to 
remain a viable compatibility tool. 
(1) Use of Zoning. Zoning should be applied fairly and be based 

upon a comprehensive plan. This plan must consider the total 
needs of the community along with the specific needs of the 
airport. To zone a parcel of land for industrial or warehouse 
usage, for example, simply because it lies within a noise 
impact area Is not sufficient. Such an action could be 
considered "arbitrary, capricious, or unreasonable" and thus 
vulnerable in the event of judicial review. The plan must 
clearly demonstrate that there is a reasonable present or future 
need for such usage. Zoning can and should be used constructively 
to increase the value and productivity of land within the noise 
areas. In one Instance, planning and zoning for land impacted 
by a new large airport assisted materially in raising the value 
of the land in the planning area several times its initial 
value. Used within its limitations, zoning is the preferred 
method of controlling land use in the noise impact areas. 

(2) Limitations of Zoning. Zoning has a number of limitations which 
must be considered when using it as a compatibility implemen­
tation tool. 
(a) Zoning is usually not retroactive. That is, changing 

zoning primarily for the purpose of prohibiting a use 
which is already in existence is normally not possible. 
However, if such zoning is accomplished, the use must be 
permitted to remain as a "nonconforming" use until such 
time as the use changes voluntarily to a conforming use or 
until the owner has had ample opportunity to recoup his 
investment. 

(b) Zoning is jurisdiction limited. Airport Impacts often 
span more than one zoning jurisdiction. This requires 
coordination of the efforts of the involved jurisdictions. 
Zoning which Implements a compatibility plan will often 
be a composition of existing and new zoning districts 
within each of the zoning jurisdictions covered by the 
plan (see the Dallas-Fort Worth Regional Airport 
illustration in Appendix 4). Each of the jurisdictions 
Is likely to have a different base zoning ordinance with 
districts having different applicability for implementing 
In these states stops at the municipal boundary. 
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(c) Zoning Is not permanent. In any jurisdiction, zoning can 
be changed by the current legislative body; it is not 
bound by prior zoning actions. Consequently, zoning 
which achieves compatibility is subject to continual 
pressure for change from both urban expansion and those 
who might profit from such changes. When such changes are 
proposed, the environmental impacts may require assessment. 
Also, from time to time the entire zoning ordinance for a 
jurisdiction will be updated to accommodate Increased 
growth or incorporate new land use concepts. 

(d) Cumulative zoning can permit Incompatible development. A 
number of communities still have "cumulative" type zoning 
districts which permit all "higher" uses (such as residen­
tial) in "lower" use districts (such as commerical or 
industrial), thus permitting development that may be 
incompatible. In these instances it Is necessary to 
prepare and adopt new or additional zoning use districts 
of the "exclusionary" type which clearly specify the uses 
permitted and exclude all other uses. An example of an 
"exclusionary" district is shown in Illustration 4-D-2 in 
Appendix 2. 

(e) Zoning Board of Adjustment actions in granting variances 
to the zoning district or exceptions (for example, schools 
or churches) written into the zoning ordinance can also 
permit development that may be Incompatible. 

(3) Zoning to Limit Heights of Objects Around Airports. This Is a 
special form of zoning that is used to protect airspace in the 
vicinity of the airport and its runway approaches from intrusion 
by high objects (natural or manmade) or other forms of 
interference. The objective is to protect the public invest­
ment in the airport by assuring that full runway lengths are 
available for use and that instrument landing systems are 
not restricted. For additional Information, refer to FAA 
AC 150/5190-4, A Model Zoning Ordinance to Limit Heights of 
Objects Around Airports. 

b. Easements. Easements may be used as an effective and permanent form 
of land use control. In many instances, they may be better for 
airport compatibility purposes than zoning. Easements are permanent, 
with title held by the purchaser until sold or released, and work 
equally well inside or outside zoning jurisdictions. They are 
directly enforceable by the holder through civil courts and may 
often be acquired for a fraction of the cost of the land value. 
Also of consideration is that the land Is left free for full 
development with noise compatible uses. 
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(1) Definition. An easement is a right of another to part of the 
total benefits of the ownership of real property. Ownership 
of property consists of the possession of a series of "rights" 
to the utilization of that property. Certain rights in the 
property are always retained by the state or the general public, 
i.e., police power, taxation, eminent domain, and escheat 
(right of the sovereign to own those properties not in the 
ownership of others). Other rights are retained by neighboring 
property owners (for example the flow of water across land). 
The rights which go with ownership, i.e., ownership of all 
rights in the land except those retained by the state, the 
general public, or neighbors, may be bought and sold separately. 
When property is acquired, usually all rights are purchased, 
i.e., in fee simple. However, it is possible to buy only the 
select rights which are actually needed. These can be acquired 
in the form of easements with the other rights retained by the 
owner. There are many types of easements. They may be 
categorized as subsurface easements such as pipelines or 
underground utilities; surface easements, such as roads, 
utilities, or access; and above surface easements such as air 
rights or avigation easements. The cost of an easement is 
determined by the value of those rights to the land owner. If 
the easement will not significantly impair his contemplated 
usage or sale of the land, the cost should be low; but, if it 
does so impair, the cost will be higher. There are two basic 
classes of easements - positive and negative. In positive 
easements, the right to do something with the property (for 
example, build a road, build a power line, or make high levels 
of noise over the property) is acquired. In negative easements, 
the rights to prevent the use of the property by the property 
owner for certain things are acquired. These may include, for 
example, the owner's rights to erect billboards, to cut timber, 
to build above a certain elevation, or perhaps use the land for 
any noise sensitive use. For compatibility purposes both 
the positive easement to make noise over the land and the 
negative easement to prevent the creation of an unprotected 
noise sensitive use upon the property may require acquisition 
to assure adequate control. The easement should give the 
easement owner the right of avigation and the right to make noise 
over the property. It should also include purchase of all the 
property owner's rights to establish or maintain an unprotected 
noise sensitive use on the property. In the case of an existing 
unprotected noise sensitive use, the cost of the easement could 
include the cost of either soundproofing or removing the noise 
sensitive use from the property. A specific list of the noise 
sensitive uses, based upon the criteria used for the compati­
bility study, should be included in the easement. "Protection" 
for such usee should be specified as sound attenuation or other 
protection sufficient to place the noise sensitive uses within 
the sound environment specified by the criteria. 
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(2) Obtaining Easements. 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, classes of uses which may be established or 
maintained with and without soundproofing, and, where applicable, 
an avigation easement. 
(a) Purchase. Easements may be purchased via negotiation with 

the price based upon the value to the owner of the rights 
surrendered. Timing can have a significant effect upon 
the price paid; once the subject land has gotten into the 
arena of speculation, prices tend to rise quickly. 
Under certain circumstances, Federal assistance may be 
available for such purchases. 

(b) Condemnation. Easements, as well as full rights in 
property, may also be obtained by condemnation. The cost, 
while still likely to be less than that of outright 
acquisition (fee simple), is likely to be significantly 
higher than similar rights obtained via negotiation. 
Also, the cost of any ill will generated by a condemnation 
action, while difficult to measure, can be significant. 

(c) Dedication. Dedication is another way to obtain easements. 
Two common types of dedication, subdivision and voluntary, 
are briefly discussed here. 

1 Subdivision. Subdivision regulations governing the 
development of land for industrial or other purposes 
can include provision for dedicating private land or 
easements upon private land for public purposes. 
When easements for airport-environs compatibility are 
considered necessary and when they are determined to 
be compatible with the intended use of the land, the 
need for such easements should be a required 
consideration in the review and approval of 
subdivision dedications. 

2. Voluntary. Land owners in unzoned areas may sometimes 
be persuaded to voluntarily dedicate easements for 
compatibility over their undeveloped land if assured 
of a fixed location for noise impact areas. Thus, 
when the land is eventually zoned, the easement will 
help assure the owner of obtaining a zoning classi­
fication compatible with the noise. This may 
permit a lower tax rate during the interim years and 
may, coincidentally, ultimately generate a higher price 
for the land. 
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c. Transfer of Development Rights (TDR). TDR involves separate ownership 
and use of the various "rights" associated with a parcel of real 
estate. Under the TDR concept, some of the property's development 
rights are transferred to a remote location where they may be used 
to Intensify allowable development. With TDR, for example, lands 
within an airport's noise impact area could be kept in open space 
or agricultural uses and their development rights for residential 
uses transferred to locations outside the area. Landowners could be 
compensated for the transferred rights by their sale at the new 
locations or the rights could be purchased by the airport. Depending 
upon market conditions and/or legal requirements, the airport could 
either hold or resell the rights. The TDR approach must be fully 
coordinated with the community's planning and zoning. It may be 
necessary for the zoning ordinance to be amended in order to permit 
TDR's. Also, such transfers must usually be contained within single 
zoning jurisdictions. 

d. Land Purchase. Purchase of noise impacted land in fee simple is the 
most positive of all forms of land use control. It is also usually 
the most expensive. However, when combined with either resale for 
compatible uses or retention and use for a compatible public purpose, 
the net cost may be effectively reduced significantly. As a 
preventative measure, purchase should usually be limited to critical 
locations or to hard core cases where other solutions are not 
workable. Acquisition can be accomplished through negotiation with 
the property owner, by deed or gift, or through condemnation. 
Additional discussion on land purchase is provided in paragraph 3 3 . 

3 3 . CORRECTIVE ACTIONS. Corrective actions include those which can be taken 
to resolve the conflicts of existing unprotected noise sensitive uses 
within the noise impact areas. The scope of this program is dependent 
upon the degree of urbanization around the airport and may vary 
considerably from study to study. Where the noise impact falls upon 
predominately rural land or, where a new airport is built in an 
undeveloped area, there may be only a few scattered noise sensitive 
uses to be resolved. In urban areas and for many existing airports, 
however, it is possible that significant areas of noise sensitive uses 
can be involved which require some form of corrective action. Change 
of land use to less sensitive usages, addition of soundproofing or 
noise protection, and acquisition of full or partial interest in the 
land are examples of possible actions. 
a. Changes in Land Use. Changes in the use of noise impacted land or 

changes in occupancy to uses or persons less sensitive to noise are 
an obvious and practical strategy for resolving noise conflicts. 
There are many ways of causing, encouraging, or assisting such 
changes. The approaches discussed here are but a few of the many 
options available. 
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(1) Encouragement of Existing Favorable Trends. Urban areas are in 
a continual state of change and transition. Many of these 
changing trends will tend to favor a turnover in land uses 
from noise sensitive to noise tolerant. A typical example of 
this would be the changeover of an older residential area into 
retail, commercial, or office uses. Maximum advantage should 
be made of such trends through both public policy and whatever 
influence the planning process may have over the private sector, 
i.e., financial institutions, entrepreneurs, and realty 
investors. 

( 2 ) Constructive Use of Planning and Zoning. Detailed planning of 
land within the noise impact areas by local authorities and 
constructive use of zoning changes can often achieve both 
compatibility and increased land and tax values. Existing 
uses must be permitted to continue as long as the use is 
continuous and unchanged and until the owner has had an 
opportunity to get fair value from the use. Therefore, noise 
sensitive uses cannot be forced into moving by simply zoning 
them out. However, constructive use of planning and zoning finds 
productive and compatible uses for the land which will give the 
present land owner a fair return on his investment in addition 
to covering his relocation expenses. The land should then be 
zoned accordingly. As an example of such a strategy, an area of 
expensive homes on one acre lots directly under the noise impact 
areas of a major airport was revitalized into an area of 
expensive specialty restaurants and clubs. Similar 
imaginative solutions suited to unique local situations can 
greatly minimize or even generate positive benefits from 
changing land uses to achieve compatibility. 

( 3 ) Constructive Use of Public Capital Improvement Projects. 
Locating and programming of public works projects can exert 
strong Influences over land use trends and demands. These 
include road construction and widenings, transit service, 
schools, parks and recreation facilities, water and sewer mains, 
and flood control projects. Within the constraints of local 
authority, denial or delay of these facilities discourages 
development while early completion encourages development. 
Exercised judiciously within and as an implementation tool for 
the compatibility plan, constructive use of public works related 
capital improvements can greatly assist changes in land use. 

(4) Purchase Assurance Program. These are purchase guarantees 
applied to residential properties within the lightly or short-
term Impacted noise areas which assure their saleablllty. The 
sales would most likely be to Individuals having less noise 
sensitivity or higher trade* off values for residing in the 
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particular area. Also, adequate controls should be Included In 
sales agreements which assure that all future purchasers are 
cognizant of the noise levels and sign appropriate releases 
or easements. The advantages of such a program are Its 
relatively low costs and the retention of viable residential 
areas. 

(5) Voluntary Relocation Program. This program assists residents 
In the noise areas (and the local businesses serving them) who 
wish to voluntarily relocate outside the noise areas. The 
assistance could include expedition of any locally controlled 
legal constraints and grants or low interest loans to cover the 
actual costs of relocation. These costs could include loss in 
property value between comparable old and new residences, any 
mortgage penalties Incurred, realty fees, and actual moving 
costs. Adequate provision should again be included to assure 
that all future owners are cognizant of the noise levels and 
sign appropriate releases or easements. Provisions of the 
Uniform Relocation Assistance and Real Property Acquisition 
Policies Act of 1970 (P.L. 91-646) are applicable whenever 
Federal or federally assisted programs are Involved. 

b. Reducing Noise Transmission (Soundproofing). Where noise sensitive 
uses cannot be reasonably relocated, compatibility may be achieved 
by reducing their noise sensitivity through soundproofing treatment. 
Soundproofing is, in effect, a leak-sealing process. It consists 
of reducing the exterior to interior sound transmission losses of a 
building by identifying those structural elements providing 
transmission paths and applying appropriate modifications to Improve 
noise attenuation. The effect of applied soundproofing varies as a 
function of the degree/cost of modification and condition and 
construction of the building. As to costs, if some form of sharing 
arrangement between the municipality and the owner is considered, It 
should be established within the context of the soundproofing analysis 
and the means of the participants. Suitable agreements or easements 
for noise should be included in any contractual arrangements. While 
soundproofing is both a feasible and practicable means of alleviating 
the impact of external noise, the analysis must be made on a case-
by-case basis in concert with both acoustical and architectural 
expertise. Benefits derived will be directly related to the 
modification required considering any constraints or limits of 
application. 

(1) Soundproofing Modifications. Achieving noise reduction through 
soundproofing modifications includes minimal efforts of sealing 
and/or weatherstripping of windows, doors, vents, and external 
openings. Replacement of hollow-core doors with solid ones and 
elimination of direct exterior-interior transmission paths 
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should also be considered. For progressive levels of noise 
reduction, additional measures Include: full-time air 
conditioning, acoustically treated ceiling panels, double-
glazed windows, elimination of windows, acoustical entryways, 
attic treatment, wall paneling, treated crawl-spaces, and other 
sound "sealing" applications. Ventilating systems would be 
required with sealed windows. The selection of a single or 
combination of approved soundproofing measures should be made 
only after a case-by-case analysis. Modifications to a light 
frame wooden structure, for example, would vary greatly compared 
to those for a solid brick building to achieve the same desired 
results. 

(2) Soundproofing Limits. The general condition, age, and repair 
of a structure normally dictate the degree of soundproofing 
application. Also, the building's location and noise exposure 
levels, both ambient and impact, must be quantified to identify 
the appropriate reduction in noise to be obtained. Although 
aircraft noise impacts are reduced after soundproofing, 
objections could be raised to the internal environment as being 
"sealed in" with windows sealed or removed. The difference 
between Indoor-outdoor living activities, after soundproofing, 
could provide further psychological objections. Soundproofing, i 
limits of application, and trade offs in costs and benefits should 
be identified and agreed upon before any soundproofing changes 
are undertaken. 

(3) Other Benefits. Soundproofing, In addition to its primary intent 
of improving sound transmission losses, can provide side benefits 
and energy conservation and air pollution. Energy can be saved 
through reduction of structural heat loss due to improved 
insulation. Also, filtered air in positive ventilating systems 
is cleaner than outside air. These additional benefits should 
be considered in preparing a cost/benefit analysis. 

c. Acquisition of Interest in Land. There are often locations or 
circumstances within the noise Impact areas which leave little 
choice other than direct acquisition of full or partial interest in 
the Impacted land by either the airport sponsor or, perhaps, by 
state or local levels of government. The Airport and Airway 
Development Act Amendments of 1976 provide for Federal participation 
in the purchase of interest in land adjacent to the airport for 
nolae compatibility purposes. Additionally, constructive use of 
land purchases for other public purposes can considerably enhance 
compatibility. Land or interest In land (easement) may be acquired 
by negotiation, through a voluntary program, or via condemnation. 
The first two methods are the preferred approaches. In any case, 
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the provisions of the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970 (P.L. 91-646) are applicable when­
ever Federal or federally assisted programs are involved. 
(1) Land Added to Airport. This is land which is either incorporated 

into the airport or dedicated to the service or economic 
benefits of the airport. 
(a) Land for Airport Uses. This is land which is necessary 

for any operational purpose of the airport related to, 
In support of, or complimentary to the flight of aircraft 
to or from the landing area. It includes land for runways, 
taxiways, clear zones, fixed-based operations, airline 
service facilities, future expansion, and any other areas 
used for services and facilities related to the operation 
of aircraft. Other typical uses include the terminal and 
its associated uses, parking, remote parking, access roads, 
and rapid transit line and station. When possible, land 
in this category should be used to effectively reduce 
noise impacts rather than extend them; for instance, 
structures or landscaping placed upon the land could be 
designed to also act as noise barriers or absorbers. 

(b) Land for Airport Related Uses. This Is land outside but 
adjacent to the airport which is owned by and dedicated to 
the service and/or the economic benefit of the airport. 
Such uses may include industrial or commerical developments, 
hotels, motels, restaurants, service stations, retail shops, 
and other facilities. Where feasible, structures and 
landscaping should be designed to also function as noise 
barriers. 

(2) Land for Other Public Uses. This is land not generally 
considered to be a part of the airport but which Is acquired 
by a public or semi-public agency either to implement the 
compatibility plan or in cooperation with the plan while 
fulfilling another public purpose. Typical uses may include 
sites for equipment maintenance or storage yarde, water or 
sewer works, and floodways or reservoirs. Other possibilities 
include selected park, recreation, and open apace uses which 
are noise tolerant (golf courses, skeet ranges, natural areas, 
etc.). All uses must avoid the types of interferences outlined 
In paragraph 22g(2) and be tolerant of future airport growth. 
Also, due precautions should be taken relative to Section 4(f) 
of the Department of Transportation Act regarding interim public 
recreational use of land which may ultimately be required for 
airport development. 
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(3) Land for Compatible Resale. This is land which is purchased 
via negotiation, voluntary sale, or condemnation and then 
resold with covenants or easements retained to assure long-
term compatibility. In some cases, it may be feasible to 
change the acquired land to compatible uses within existing 
or remodeled structures. In other cases, it would be 
desirable to clear and redevelop the land before making it 
available for sale. In either case, the changes should be in 
compliance with the land use plan and be supported by 
appropriate zoning. Caution must be exercised in 
assessing whether there is a market for uses considered 
compatible and the sponsor should be prepared to accept a slow 
turnover of the land. Appropriate covenants or easements 
should be retained to assure long-term compatibility. Since 
this strategy approaches the complexity of urban renewal, 
appropriate expertise should be consulted. 

34.-39. RESERVED. 
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CHAPTER 4. PLAN ADOPTION 
40. INTRODUCTION AND OVERVIEW. 

a. Introduction. Throughout the land use planning process, consideration 
should be given to the adoption of the plan. An important criterion 
in selecting compatibility schemes or implementation measures is 
their acceptability to the units of government charged with their 
execution. A successful process provides for coordination between 
those preparing and those who must ultimately adopt the plan. In 
addition to the necessary coordination, other actions can be taken 
to help assure plan adoption. Adoptive procedures can be identified 
and assistance given in the preparation of changes to zoning 
ordinances or building codec. The level of this support, which will 
likely vary among the involved agencies, should be determined during 
the study and is considered an integral part of overall plan 
development. The objective of the preadoptive strategy is to 
identify and thoroughly prepare for various adoptive procedures, to 
anticipate problems, and to avoid or minimize controversy or possible 
stalemate. A plan's potential for implementation is greatly 
diminished if developed without giving adequate consideration to its 
adoption. 

b. Overview. Adoptive procedures and requirements are necessary for 
the land use and noise controls and the corrective actions 
recommended in the compatibility plan. Each of these controls may 
Involve the adoption of rules, ordinances, procedures, special 
legislation, etc. by appropriate local governmental agencies which 
may be accomplished during the planning process. The refinement of 
these to fit the requirements of each adopting agency may also be 
beneficial. 

41. GENERAL APPROACH. The following actions are considered as a generalized 
approach for analyzing adoptive requirements and providing assistance to 
adopting agencies. Other steps or actions may be more appropriate in a 
particular instance because of the wide spectrum of procedures and 
involved organizations. 

a. Identify each agency or unit of government which plays a part in plan 
adoption. 

b. Identify and analyze the adoptive processes used by each of these 
agencies. 

c. Based on recommendations contained in the plan and identified 
adoptive procedures, determine the nature of assistance which can 
be offered and provided to each adopting agency. 
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42. IDENTIFYING THE ADOPTING AGENCIES. The agencies or local governments 
which should adopt the compatibility plan and undertake various 
implementation measures are normally identified in the early stages of 
the study. This is necessary to assure adequate coordination. During 
plan development, additional groups not identified initially which should 
either endorse or implement portions of the plan may be Identified. The 
tendency for overlapping and partial jurisdictions In urban areas calls 
for a careful review in order to assure full coverage. Typically, the 
organizations Involved include the airport sponsor and study cosponsors, 
planning and zoning commissions, citizen groups having participated in 
the study, and local governmental bodies. Depending on the Individual 
case, adoption or endorsement may also be required by the metropolitan or 
regional planning organization. Involvement of these organizations is 
especially appropriate when the airport impact area covers multijurls-
dictional areas. In many instances, they are study cosponsors and 
adoption is an obvious consideration. This group may also act as a 
clearinghouse to obtain concurrence from other organizations having an 
Interest in airport-land use compatibility. 

43. IDENTIFYING THE ADOPTIVE PROCESSES. After the responsible agencies are 
Identified, the adoptive process for each should be determined. This 
may include reviewing enabling legislation or local charters to determine 
required procedures such as statutory waiting periods or the need for 
public hearings. Consultation with the legal staff of each agency may 
be appropriate and is suggested. A common basis for successful challenge 
of zoning ordinances, for example, is failure to fully comply with the 
procedures set out in enabling legislation or municipal charters. 

44. LEVEL OF ASSISTANCE. Once the agencies and their adoptive requirements 
are known, the type of assistance the planning team can offer to each 
can be determined. This can be accomplished in close consultation with 
the respective agencies. The assistance may include preparing changes to 
existing zoning ordinances or developing special ordinances proposed 
in the plan. Assistance could also be In the form of providing support 
for public hearings, assembling information for public presentations, 
or drafting adoptive instruments, such as resolutions. This should be 
accomplished for each of the involved adoptive bodies since the level 
and type of support will likely be different for each. If there are 
complex procedures, schedules may be necessary to assure timely and 
phased actions which allow for all statutory advertising, review, and 
waiting periods. The primary objective of this effort is to smooth the 
way for and expedite official adoption. 

45.-49. RESERVED. 
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CHAPTER 5. PLANS FOR MONITORING AND PERIODIC REVIEW 
50. INTRODUCTION AND OVERVIEW. 

a* Introduction. Growth and transition in urban locations create 
pressures for changes to zoning and other controls established to 
achieve and protect compatibility. Although this is more prevalent 
in urban environments, it may also occur in relatively undeveloped 
areas around new airports. These same community growth stimuli are 
also likely to generate greater aviation activity and airport 
requirements with consequent changes in airport noise impacts. Due 
to the diverse and changing conditions which may affect the plan, a 
procedure should be established for maintaining plan viability. 

b* Overview. A suggested method for assuring plan responsiveness, 
consisting of both a monitoring activity and periodic and formal 
reviews, should be outlined during initial plan development. Also, 
responsibility for these activities should be identified in order 
to assure that all involved organizations are cognizant of their roles. 

51. MONITORING. Monitoring includes surveillance of requested zoning 
actions, Board of Adjustment actions, performance of the plan, and changes 
In community attitudes. Included In the monitoring function Is continued 
coordination between the airport sponsor, local planning and zoning 
officials, airport user groups, the FAA, and the public. 
a. Plan Performance. After the plan is adopted, there is a need to 

continually evaluate its effectiveness and to Identify those 
aspects of the plan which may require more formal review. This 
includes an evaluation to determine if proposed implementing actions 
are being carried out as scheduled. For instance, it should include 
review of land acquisition or soundproofing projects and ascertain 
whether they are effective, on schedule, or whether modifications 
are necessary. Also, operational procedures adopted as part of the 
noise control plan must be monitored to assure that they are being 
adhered to. 

b. Land Use Actions. The responsible organization, either the airport 
sponsor or the local planning authority, should monitor all requests 
for changes in zoning, Board of Adjustment, or subdivision actions 
within the study area. This is needed to identify proposed land uee 
changes which would not be consistent with the adopted land use plan. 
(1) The airport's sponsor and/or management could, for example, 

assume as a routine function of airport management the primary 
role in monitoring zoning and other land use actions in the 
airport's impact area. In this role it should: 

Chap 5 
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(2) Local planning authorities, in a similar manner, could establish 
Informal working contacts with airport management and should 
be familiar with any studies or activities that could result 
in changes to the noise impact corridors. 

c. Community Attitudes. Changes in community attitudes toward airport 
impacts or changes in local growth objectives may affect the plan. 
Consequently, they should be monitored for use in subsequent 
formalized reviews of the compatibility plan. 

52. PERIODIC REVIEW. Periodic or formal reviews, at intervals of three to 
five years or when the airport master plan is updated, should be scheduled 
and budgeted for during the period of initial plan development. Such a 
periodic update would be eligible for Federal planning assistance under 
the PGP. This prescheduling reduces the chances of postponement or even 
total elimination of the reviews. Included within the formalized review 
should be consideration of those problems or deficiencies identified 
during the monitoring process and most notably those pertaining to the 
performance of the plan. This review should be sponsored and conducted 
by a planning group similar in composition to that which developed the 
initial plan. Again, citizen input should be encouraged. 
a. Review. The review will normally not be as extensive as the original 

effort but should establish whether the plan remains viable or what 
actions are necessary to correct existing or forecast deficiencies. 
The types of activities included in the review are: 
(1) A comparison of the current compatibility of the airport and 

its environs to that outlined in the plan goals and objectives. 
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(a) Specifically make arrangements with each land use control 
body to receive notification of all zoning or Zoning Board 
of Adjustment requests, all subdivision applications, and 
all proposed road or utility extensions. 

(b) Participate in public hearings associated with the above 
actions. 

(c) Establish informal working contacts and agreements with 
personnel in the various public agencies. 

(d) Establish informal communications with local financial and 
lending institutions to be sure they are aware of the 
agreed upon and adopted corridors and their expected noise 
Impacts. 
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(2) Appraisal of the rate of growth of both the community and airport 
to determine the current and future adequacy of the compatibility 
plan. 

(3) Review of the airport noise contours and zones in light of both 
current and forecast operations and the noise performance levels 
of aircraft. 

(4) Review of the adequacy of current operational controls in 
maintaining aircraft noise within the designated noise impact 
areas. 

(5) Review of the adequacy of the adopted development controls in 
protecting the designated noise Impact areas from encroachment 
by noise sensitive uses. 

(6) Review of the effectiveness of the corrective actions 
employed in resolving existing unprotected noise sensitive 
uses within the noise Impact areas. 

b. Plan Adjustments. As a result of the review, it may become 
apparent that the plan will require adjustment or even extensive 
revision. If this occurs, steps should be taken to Initiate a 
formalized plan update with consideration given to readoption by 
the responsible authorities. Of more immediate benefit are those 
actions taken to resolve procedural or coordination 
problems identified In the review. This could include improved 
coordination between the airport sponsor and zoning officials, 
reaffirmation of understandings of the plan and responsibility for 
its implementation, or even a reassignment of responsibility. These 
actions could also consist of briefings to pilots where flight 
procedures are outlined along with emphasis upon the reasons 
for such procedures. The overall intent is to remedy problems 
which have retarded or precluded achievement of planned 
compatibility. 

53.-59. RESERVED. 
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APPENDIX 1. DEVELOPMENT OF WORK PROGRAM 
GENERAL. The work program is developed to structure the planning effort 
and must be sufficiently detailed to assure that essential work is not 
overlooked. It requires a coordinated effort between the study 
sponsors and cosponsors. the citizen planning group, and local planning 
authorities. Community needs, as well as aviation needs and established 
land use policies, are influencing factors in preparing the work program. 
Developing a comprehensive program offers the opportunity to draw together 
often diverse interests with the objective of "setting the stage" for the 
actual planning process. The importance of the initial work cannot be 
overlooked since it becomes the framework for accomplishing the land use 
plan. The major steps suggested in the design of a work program include 
formulating a statement of objectives, developing planning criteria, and 
writing a detailed work program. 
STATEMENT OF OBJECTIVES. The statement of objectives is a clear and 
concise statement of what is to be accomplished by the planning effort. 
The formulation of a statement of objectives is an initial step in program 
development as well as in the planning process and has a basis founded 
on community goals, values, and needs. The statement of objectives should 
begin with a goal statement and include a series of objective statements 
which support this goal. The sample shown in Illustration 1-1 illustrates 
the tone and scope of a typical statement but is not intended to serve as 
a model. The statement for each individual study must be designed to 
satisfy the needs of a particular situation. 

PLANNING CRITERIA. The second suggested phase in developing a work program 
is the preparation of planning criteria which expand and provide detail on 
the statement of objectives. The criteria include the parameters within 
which the plan is to be accomplished, specific goals to be satisfied, as 
well as minimum accomplishments of the plan. Some examples of possible 
design criteria are shown in Illustration 1-2. Again, these are not 
intended to serve as models but only to illustrate the scope and form 
they might take. The citizens and planners should develop criteria 
based upon their own statement of objectives and their own goals, values, 
and needs. 

PROGRAM WRITING. The final step in program development is the actual 
writing of a work program. A sample program for airport-land use 
compatibility planning study, in outline form, is shown in Illustration 
1-3. The program developed for a particular study would be sufficiently 
detailed to provide an understanding of how the study is to be conducted. 
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ILLUSTRATION 1-1 
SAMPLE STATEMENT OF OBJECTIVES 

The goal of this airport-land use compatibility study is to achieve a 
broad-based and lasting compatibility between the airport and Its environs by: 
1. Identifying existing and potential conflicts including, but not limited 

to, those caused by noise and airport-environs incompatibilities. 
2. Resolving existing incompatibilities and precluding realization of 

potential incompatibilities via the development of suitable plans and 
implementation procedures; 

3. Actively involving the affected citizenry In the planning and decision­
making process; 

4. Keeping the general public fully Informed on the direction, activities, 
progress, and achievements of the study; and 

5. Unifying, through constructive coordination, area agencies and resources 
for a common cause. 

6. Minimizing noise at the source directly through local programs where 
possible. 

7. Blending the airport with its environs on all four sides and enhancing 
and protecting permanent residential neighborhoods. 

8. Directing the economic and land use development of airport-related 
activities, general urban development, and public projects toward 
deliberate Improvement of the local community. 

9. Preserving and protecting the natural environment. 
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ILLUSTRATION 1-2 
SAMPLE PLANNING CRITERIA 

The sample planning criteria shown here are not Intended as models but as 
examples of the form and level desired, using subjects which might typically 
be encountered. This is neither a complete nor a minimum listing of possible 
criteria. 
1. At least 95 percent of all residential uses shall fall within acceptable 

noise sensitivity zones. 
2. No existing schools, churches, hospitals, performing arts facilities, or 

libraries may be located within a Land Use Guidance Zone higher than that 
specified by local agreement unless suitable soundproofing measures are 
included in the Implementation scheme. 

3. Ground access to the airport shall not be routed through any established 
residential area except via previously established routes or via 
facilities having suitable expansion capability. 

4. The plan may not place any form of nighttime curfew upon airport 
operations, but preferential runways may be assigned for any time of day 
or night if operational capability exists on such runway. 

5. The plan and its implementation procedures shall fully respect all 
environmental criteria, factors, or considerations. 
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ILLUSTRATION 1-3 
WORK PROGRAM OUTLINE FOR TYPICAL AIRPORT-LAND USE COMPATIBILITY PLANNING STUDY 
1. Program Formulation. 

a. Recognition of Need. 
b. Preliminary Work Program. 
c. Establishment of Cosponsorship. 

(1) Cosponsorship Agreements. 
(2) Delineation of Responsibilities. 

d. Planning Team. 
(1) Identification of Functions. 
(2) Selection of Team. 
(3) Organization of Team. 

e. Citizen Participation Program. 
(1) Development of Citizen Participation Program. 
(2) Organization of Citizen Planning Group. 

f. Identification of Community Goals, Values, and Needs. 
2. Planning. Study. 

a. Development of Work Program. 
(1) Statement of Objectives. 
(2) Planning Criteria. 
(3) Detailed Work Program. 

b. Identification of Existing and Future Aviation Needs and the Resulting 
Noise Quality Patterns (LUG Zones). 

c. Identification of Study Area. 
d. Identification of Community Noise Sensitivity Criterion (LUG Chart II). 
e. Identification of Existing and Unconstrained Future Land Use Patterns. 
f. Development of Alternatives. 

(1) Alternative Physical Scheme. 
(2) Draft Implementation Program for Each Scheme. 
(3) Evaluate Social, Economic, and Environmental Costs for Each Scheme. Page 4 Par 4 
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g. Selection of Alternative. 
(1) Preparation of Decision Matrix. 
(2) Citizen Involvement and/or Public Information Meetings. 
(3) Selection of Alternative. 

h. Development of Alternative Into a Plan. 
(1) Coordination With Citizen Planning Group. 
(2) Development of Physical Plan. 
(3) Development of Implementation Program. 

(a) Financing Scheme. 
(b) Noise Controls (see paragraph 31). 
(c) Development Controls (see paragraph 32). 
(d) Corrective Actions (see paragraph 33). 

,1 Changes in Land Use. 
a. Actions to Encourage Favorable Trends or Discourage 

Unfavorable Trends, 
b Detailed Planning and Zoning Actions. 
c Recommendations on Public Capital Improvement Projects 
d Purchase Assurance Program. 

2 Reduction in Noise Sensitivity (Soundproofing Program). 
3_ Acquisition of Interest in Land. 
4 Other Actions. 

(e) Implementation Responsibility Matrix. 
(4) Adoption Documents. 

1. Recommendation for Adoption. 
(1) Staff Endorements (Airport, Urban Planning, Public Works, 

Legal, etc). 
(2) Citizen Planning Group Endorsement. 
(3) Public Information Meetings. 

3. Plan Adoption. 
4. Monitoring and Periodic Review. 
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APPENDIX 2. AIRCRAFT NOISE ESTIMATING METHODOLOGIES 
1. INTRODUCTION. This appendix is intended to provide a general familiari­

zation with several noise methodologies in common use in the United States. 
A brief description of the methodologies is given, followed by a listing 
of references which may be consulted to obtain detailed technical 
information. The descriptions are proceeded by a brief glossary of some 
terms often encountered in discussing noise. 

2. GLOSSARY OF NOISE TERMS. 
a. Decibel (dB). A numerical expression of the relative loudness or 

level of a sound, i.e., the sound pressure level. 
b. A-Weighted Sound Level (dBA). The human ear is more sensitive to 

sound energy at high frequencies than at low frequencies. Also, 
the ear's sensitivity to sounds of different frequencies changes 
with the level of the sound. The A-weighted sound level is the 
actual measured sound level weighted to match the sensitivities 
of the human ear. This may also be written dB(A). 

c. Noiae Metric. Noise metrics are the different measures by which a 
given noise may be expressed, for example, Noise Exposure Forecast 
or Day-Night Average Sound Level. 

3. FAA INTEGRATED NOISE MODEL VERSION I (INH-1). 
a* Overview. The INM-1 was developed by DOT/FAA to provide a conceptually 

simple and flexible method for characterizing aircraft noise near 
airports. For acceptable definitions of aircraft operations, the 
INM-1 is capable of computing noise exposure for five different noise 
measures. 

(1) Measures. Noise measures (metrics) available from the model 
are Noise Exposure Forecast (NEF), Day-Night Average Sound Level 
(Ldn), Equivalent Sound Level (Leq), Community Noise Equivalent 
Level (CNEL), and Time of Exposure Above (TA) a number of user 
specified A-weighted sound levels in decibels, dBA, (TA85, T A 9 5 , 

etc.). All of these measures can be displayed in the form of 
contours of equal noise exposure to a desired map scale. The 
users will normally choose a single measure of greatest interest 
for contour plotting, although plots in more than one metric can 
be readily obtained. The TNM-1 also automatically provides 
numerical listings of the calculated noise values at all 
intersecting points on a grid which encompasses the airport and 
its environs. This printed output Includes computations of the 
four noise measures based on accumulated acoustical energy, and 
time-above-A-weighted sound levels for six selected noise 
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thresholds, from 65 decibels to 115 decibels. The time of exposure 
calculations are further broken down into three daily periods: 
a 24-hour day, evening hours (7 p.m. - 10 p.m.), and night hours 
(10 p.m. - 7 a.m.). 

(2) Inputs. The input of certain characteristics of the airport and 
its operation is a necessary step in the calculations. The user 
must define runway user and flight tracks and must allocate the 
traffic by specific aircraft types. 

(3) Outputs. The program output consists of a printout of the input 
data, plotted noise contours, and computed noise levels at grid 
points. Options are provided to plot contours of any of the four 
cumulative energy metrics or contours of equal exposure in 
minutes over specified A-weighted sound levels. A very 
convenient option is specification of the contour plot scale 
so it matches the scale of a desired map. The runways are drawn 
on the contour map to provide visual orientation and reference 
when the contours are used as overlays on maps of the same scale. 
Calculations at each grid point are printed in tabular form. 

b. References. The Basic User's Guide for the DOT/FAA Integrated Noise 
Model Version I, Report Number FAA-EQ-78-01, January 1978, and the . 
DOT/FAA Integrated Noise Model (Brochure), Report Number FAA-EQ-78-02, 1 
January 1978 (available through the National Technical Information 
Service, Springfield, Virginia 22151). 

4* DAY - NIGHT AVERAGE SOUND LEVEL Ldn. 
a. Description. Ldn was developed in 1973-1974 for the Environmental 

Protection Agency. It is receiving wide use for estimating noise 
impacts at both civil and military airports and is based upon an 
Equivalent Sound Level (Leg). The Ldn is weighted to account for the 
quieter background noise levels from 10:00 p.m. to 7:00 a.m., with a 
10 dB penalty applied. It is a measurable quantity and can be 
measured directly at existing airports using portable monitoring 
equipment. Also, L^n may be used for quantifying other noise 
sources, such as auto traffic, and for comparing them to airport-
generated noise. Contour values usually range from less than 55 Ldn 
for lightly impacted areas to more than 75 Ldn for heavily impacted 
areas. The contours are drafted upon a map of the airport and its 
environs as shown in Illustration 2-1. Although contours are typically 
computer-produced, they can be produced by "desk-calculation" methods 
(see reference (2)(a) below). 

i 
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TYPICAL DAY-NIGHT AVERAGE SOUND LEVEL (Xdn) CONTOURS 

ILLUSTRATION 2-1 
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b. References. 
(1) General Information. Information on Levels of Environmental 

Noise Requisite to Protect Public Health and Welfare with an 
Adequate Margin of Safety; Environmental Protection Agency; 
Report No. 550/9-74-004; March 1974 (document for sale by U.S. 
Government Printing Office, Stock No. 055-000-00120-1, $2.10). 

(2) Technical Information. 
(a) Calculation of Day - Night Levels (Ldn) Resulting From 

Civil Aircraft Operations; Environmental Protection Agency; 
Report No. 550/9-77-450; January 1977 (available from 
Environmental Protection Agency, (AW-471), Washington, D.C. 
20460), 

(b) Developing Noise Exposure Contours for General Aviation 
Airports; D.E. Bishop and A.P. Hays; Bolt, Beranek, and 
Newman, Inc.; Report No. FAA-AS-75-1; December 1975 
(available through National Technical Information Service, 
Springfield, Virginia 22151, No. ADA 023429, $7.75). 

5. NOISE EXPOSURE FORECAST (NEF). 
a. Description. The NEF was developed in 1967 as a refinement of the 

composite noise rating (CNR) methodology (see paragraph 9). It takes 
into account the factors considered by the CNR plus the additional 
exposure factors of the duration of aircraft flyovers and of discrete 
(pure) tones such as turbine "whine". The NEF is a complex procedure, 
usually requiring the use of a computer for noise contour development. 
NEF for general aviation with some jet operations can, however, be 
obtained from reference (1) below. Contours derived via this method 
usually range from less than 20 NEF for lightly impacted areas to 
more than 40 NEF for heavily impacted areas. The NEF is a calculated 
noise exposure value and cannot be directly measured. 

b. References. 
(1) General Information. Developing Noise Exposure Contours for 

General Aviation Airports; D.E. Bishop and A.P. Hays; Bolt, 
Beranek, and Newman, Inc.; Report No. FAA-AS-75-1; December 1975 
(available through the National Technical Information Service, 
Springfield, Virginia 22151, No. ADA 023429, $7.75). 

(2) Technical Information. 
(a) Noise Exposure Forecast: Evolution, Evaluation, Extensions, 

and Land Use Interpretations; W.J. Galloway and D.E. Bishop; 
Bolt, Beranek, and Newman, Inc.; Report No. FAA-NO-70-9; 
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August 1970 (available through the National Technical 
Information Service, Springfield, Virginia 22151, No. 
AD 771-131, $5.25). 

(b) Procedures for Developing Noise Exposure Forecast Areas for 
Aircraft Flight Operations; D.E. Bishop and R.D. Horonjeff; 
Bolt, Beranek and Newman, Inc.; Report No. DS-67-10; August 
1967 (available through the National Technical Information 
Service, Springfield, Virginia 22151, No. AD 660-706, 
$5.25). 

6. COMMUNITY NOISE EQUIVALENT LEVEL (CNEL). 
a. Description. The CNEL was developed for the State of California. 

It is quite similar to the Ldn> except that it introduces an inter­
mediate weighting for the early evening hours between 7:00 p.m. and 
10:00 p.m. in addition to the weighting for the nighttime hours 
(10:00 p.m. to 7:00 a.m.). Contour values usually range from less 
than 55 CNEL for lightly impacted areas to more than 75 CNEL for 
heavily impacted areas. CNEL, like Ldn> is a measurable quantity 
and can be measured directly. The contours are typcially computer-
produced. 

b. References. 

(1) The Adopted Noise Regulations for California Airports, 
TITLE 4, Register 70, No. 48-11-28-70, Subchapter 6, Noise 
Standards (distributed by Documents Section, State of California, 
P.O. Box 20191, Sacramento, California 95820). 

(2) Community Noise; Environmental Protection Agency; Report No. 
PB-207-124; December 1971 (document for sale by Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C. 
20402, Stock Number EP 1.2.-N69/6, $2.25). 

7. EQUIVALENT SOUND LEVEL (Lp^). 
a« Description. The L e q is formulated similarly to Ldn and CNEL, except 

that it includes no time of day corrections. Leq is an energy 
summation of the aggregate noise environment as measured in A-weighted 
sound level. Contour values usually range from less than 50 Leq for 
lightly impacted areas to more than 70 for heavily Impacted areas. 

b. References. Computation of Noise Exposure Values - Integrated Noise 
Model, Wyle Research Report WCR-77-1, January 1977; Evaluation and 
Sensitivity Analysis of Airport Noise Characterization Methodologies, 
MITRE MTR-6994, August 1975. 
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8. TIME ABOVE A THRESHOLD OF A-WEIGHTED SOUND LEVEL (TA). 
a* Description. Time Above a Threshold of A-welghted Sound Level (TA) Is 

a noise measure recently developed by the FAA. TA indicates the 
amount of time that a threshold sound level is exceeded at a given 
point. TA. which uses no time of day weighting, can be directly 
measured and provides an objective description of the noise climate 
around airports. However, no criteria have been developed for either 
excessive or appropriate exposure. TA is available for noise 
thresholds ranging from 65 to 115 dBA. 

b. References. Computation of Noise Exposure Values - Integrated Noise 
Model, Wyle Research Report WCR-77-1, January 1977. 

9. COMPOSITE NOISE RATING (CNR). 
a. Description. The composite noise rating (CNR) is a summary measure 

of the aircraft generated noise environment in the vicinity of airports 
over a 24-hour period. The CNR methodology was developed In 1952 and 
is the oldest of the methodologies in use. The CNR Is a calculated 
noise exposure value and cannot be directly measured. CNR contours 
cannot be produced via the INM. They are calculated from aircraft 
noise expressed in terms of the maximum perceived (i.e, identified 
by the human ear) noise level (PNL) and the number of operations in 
day and nighttime periods. They are based upon statistical analyses 
correlating given individual reactions to measured aircraft noise 
levels, and numerical corrections are applied to the aircraft noise 
contours to reflect public response to noise under varying conditions. 
Night operations are weighted to account for the quieter overall noise 
levels and the resting activity of the majority of the population 
during the late evening and early morning hours (10:00 p.m. to 
7:00 a.m.). Nighttime aircraft operations need to be only a fraction 
of the number of daytime operations to generate the same perceived 
noise level; similarly, nighttime operations have a ouch greater 
effect upon perceived noisiness than daytime operations. Contours 
developed via the methodology are drafted upon a map of the airport 
and its environs. The contour values usually range from less than 
90 CNR for minimally impacted areas to more than 115 CNR for heavily 
Impacted areas. Caution is suggested in applying CNR methodology to 
general aviation airports since In such use it tends to exaggerate 
Indications of noise impact. 

b« Reference. 
(1) General Information. Developing Noise Exposure Contours for 

General Aviation Airports; D.E. Bishop and A.P. Hays; Bolt, 
Beranek, and Newman, Inc.; Report No. FAA-AS-75-1; December 1975 
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(available through the National Technical Information Service, 
Springfield, Virginia 22151, No. ADA 023429, $7.75). 

(2) Technical Information. Land Use Planning Relating to Aircraft 
Noise; W.J. Galloway and A.C. Pietrasanta; Bolt, Beranek, and 
Newman, Inc.; Technical Report No. 821; October 1964 (available 
through the National Technical Information Service, Springfield, 
Virginia 22151, No. AD 615-015, $5.25). 
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APPENDIX 3. NOISE CONTROL ACTIONS 
1. INTRODUCTION. This appendix includes the noise control actions outlined 

in the November 18, 1976, DOT/FAA Aviation Noise Abatement Policy. It 
is noted that some of the actions can be undertaken independently by the 
airport sponsor, while others require the coordination and cooperative 
efforts of citizens, affected local levels of government, users, and 
Federal agencies. 

2. ALTERNATIVE ACTIONS. 
a. Evaluating alternative development plans such as the construction of 

new runways, extending runways, and displacing thresholds which would 
shift noise away from populated areas or reduce noise impact over 
presently impacted areas. 

b. Investigating the feasibility of establishing a preferential runway 
use system, preferential approach and departure flight tracks, flight 
operational procedures such as thrust reduction or maximum climb on 
takeoff, increasing glide slope angles, or increasing glide slope 
intercept altitudes. 

c. Identifying measures that should be taken to reduce the impact of 
aircraft noise such as installation of noise suppressing equipment, 
construction of physical barriers, and landscaping. 

d. Identifying times of day when engine run-up for maintenance can be 
done with the least amount of noise impact. 

e. Determining location of engine run-up areas. 
i. Examining feasibility including the legal restraints of establishing 

landing fees based on aircraft noise emission characteristics or time 
of day. 

g. Examining feasibility including legal restraints and effects on 
interstate commerce of: 
(1) Limitations on the use of or operations at the airport In 

a particular time period or by aircraft type, such as: 
1 Limiting the number of operations per day or year; 
2 Limiting or minimizing operations at certain hours - curfews; 
3 Limiting operations by a particular type or class of aircraft 

and 
(2) Shifting operations to neighboring airports or rescheduling 

operations by aircraft type or time of day. 
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APPENDIX 4. EXAMPLE COMPATIBLE LAND USE PLANNING 
AND IMPLEMENTATION SCHEMES 

1. INTRODUCTION. The following examples illustrate a variety of approaches 
to achieving compatibility between airports and their environs. They 
are not necessarily model solutions but are representative of the many 
possible ways to attack incompatibility. As explained in the main text, 
zoning and other land use controls available to local levels of 
government and/or to the airport sponsor vary from state to state. In 
selecting strategy for a particular airport and its environs, all of the 
factors unique to that situation must be considered. The five airports 
discussed are: 

a. Seattle-Tacoma International Airport, Seattle-Tacoma, Washington. 
This example shows the use of a number of remedial controls at an 
existing airport in a built-up area. 

b. Dallas-Fort Worth Regional Airport, Dallas-Fort Worth, Texas. 
This example shows constructive use of local planning and zoning to 
maintain compatibility around a new airport in a rapidly developing 
urban area. 

c. Huntsville-Madison County Jetport, Huntsville, Alabama. This example 
shows the use of a combination of land use and operational controls 
to maintain compatibility at an expanding airport In the open 
countryside. 

d. Phoenix Sky Harbor International Airport, Phoenix, Arizona. This 
illustrates the use of operational procedures and navigation aids 
to take advantage of an existing noise tolerant corridor. 

e. Logan International Airport, Boston, Massachusetts. This illustrates 
the use of a combination of remedial and operational controls to 
minimize incompatibility at an existing airport in an intensively 
developed urban area. 
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2. SEATTLE-TACOMA INTERNATIONAL AIRPORT. 
a. The Airport. Seattle-Tacoma International Airport serves a large 

hub and is the principal commercial airport for Seattle-Tacoma 
and the Pacific-Northwest (see Illustration 4-S-l). The airport has 
grown from 906 acres in 1942 to 2,200 acres in 1974. The activity 
statistics for Fiscal Tear 1976 are as follows: 
(1) Total operations: 167,427 (air carrier: 113,155). 
(2) Enplanements: 3.21 million. 

°* The Problem. Rapid post World War II growth experienced by both the 
airport and the surrounding communities had generated numerous 
problems. Owners of nearby residential properties had become 
increasingly concerned about aircraft noise, and information about 
such aircraft noise exposure was either unavailable or in dispute. 
In addition to law suits against the sponsor, the airport noise 
situation had caused HUD to withhold mortgage commitments in certain 
areas near the airport. Continuing growth of the airport through the 
years had created concern among nearby property owners as to what 
additional land would be needed in the future. The combination of 
these factors produced a general "climate of uncertainty" about I 
property value and real estate in the vicinity of the airport. 

c. Format of the Study. The planning program selected involved five 
major components: airport planning, community planning, environmental 
studies, community involvement (citizen participation), and 
coordination. The plan was based upon a melding of airport, community, 
and environmental considerations with community involvement and 
on-going coordination throughout the study. 

d. The Compatibility Plan. The plan developed detailed goals and 
policies to: 
(1) Blend the airport with its environs on all four sides. 
(2) Recognize freeways and other arterials as potential barriers 

between neighborhoods and nonresidential use areas. 
(3) Direct the economic and land use development of airport-related 

activities, general urban development, and public projects 
toward deliberate improvement of the local community. 

(4) Preserve and protect the natural environment. 
(5) Use the drainage holding ponds, watercourses, and wet lands for 

recreation incorporated into a network of open spaces. 
\ 
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(6) Use natural features and open spaces to separate different land 
uses. 

(7) Enhance and protect permanent residential neighborhoods. 
(8) Resolve the uncertainty connected with noise impact. 
(9) Accomplish land use conversion within or near single-family 

residential areas via orderly transition programs. 

e. Implementation Strategy. Implementation is based upon 
acquisition of prescribed lands by a public authority, private 
redevelopment; or land use conversion, and reinforcement of existing 
land use areas or neighborhoods. 
(1) Acquisition Areas. Land areas having the highest noise impacts 

will be primarily devoted to open space type uBes upon removal 
of the existing incompatible uses. The planned uses include 
agriculture; parks; landscaped buffer areas; and recreational 
areas for nature trails, golf courses, soccer, rugby, field 
archery, horseback riding, and water sports. Also, a portion 
of the area will be reserved for future air facility purposes, 
i.e., air cargo, maintenance, general aviation, etc. 

(2) Conversion Areas. Recognizing the problems involved in 
coverting large areas of land from one use to another, the 
Planned Unit Development (PUD) zoning format was adopted. 
Conversions will include: conversion from single family to 
medium density multi-family with proper sound insulation; high 
and medium density apartments plus airport-related business 
uses; an expanded service complex for the sponsor's other 
services; and manufacturing and industrial uses. 

(3) Reinforcement Areas. These deal with land areas and neighbor­
hoods that are to be retained in their existing use and 
character. Noise remedy programs will be established and 
implemented. These include but are not limited to: 
(a) Establishment of an ongoing noise monitoring program. 
(b) Utilization of new locations for engine maintenance run-ups 

to minimize off-airport exposure patterns. 
(c) Enforcement of stricter curfews on nighttime maintenance 

run-ups. 

(d) Outright acquisition of severely impacted properties. 
(e) Purchase assurance or guarantee for impacted property 

owners. 
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(f) Acquisition of appropriate avigation easements. 
(g) Cost sharing and limited cost sharing insulation programs 

for noise affected structures. 
(h) Development controls by public agencies. 
(i) Property advisory services. 



AC 150/5050-6 
Appendix 4 

12/30/77 

a. The Airport. The Dallas-Fort Worth Regional Airport, which was 
opened in 1974, is situated on 17,520 acres between Dallas and 
Fort Worth, a large hub. The activity statistics for Fiscal Year 
1976 are as follows: 
(1) Total operations: 351,426 (air carrier: 291,956). 

(2) Enplanements: 7.71 million. 
b. The Problem. When the airport was sited at the west edge of Irving, 

Texas, it was recognized that in spite of the airport's huge size and 
extensive buffer areas, there would still be significant noise impacts 
outside the airport (see Illustration 4-D-l). A number of different 
strategies were utilized to assure long-term compatibility within 
these noise impact areas. This example discusses one of these 
techniques and Illustrates the constructive use of planning and zoning 
to benefit land owners, local tax rolls, and the airport as well as 
assuring compatibility. The City of living's existing master plan 
had designated residential development for the area to be impacted. 
Development under that plan would have been incompatible with the 
projected levels of aircraft noise. 

c. The Compatibility Plan. A compatible land use study was commissioned 
for the Impacted area. After reviewing the various alternatives it 
was found that the impacted land had high potential as an airport 
related industrial park. The study recommended zoning designed to 
produce such an industrial park. The park would not only be fully 
compatible but would also compliment the adjacent airport and 
enhance the city's tax base. 

d. Implementation Strategy. A new zoning district, Industrial Park -
Airport Related (see Illustration 4-D-2), was written and incorporated 
into the city's existing Zoning Ordinance. Illustration 4-D-3 shows 
how existing districts within the ordinance were used to round out 
the compatibility zoning within the impacted area. The compatibility 
plan has now been fully implemented. 
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l a n d s c a p e d w i t h n a t u r a l v e g e t a t i o n o r s y n t h e t i c m a t e r i a l s . 
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t u r e i s b e i n g e r e c t e d . 

F . LOCATION OF D I S T R I C T S 

A n l . P . A . R , d i s L r i c t may o n l y be e s t a b l i s h e d i n one o f the f o l ­
l o w i n g a r e a s : 

1 . I m m e d i a t e l y a b u t t i n g a n e s t a b l i s h e d a i r p o r t . 
2 . C o n t i g u o i ! * to an e x i s t i n g I . P . A . R . d i s t r i c t , e x c e p t t h a t a 

r a i l r o a d r i ^ h t - o f - w a y o r p u b l i c r i g h t - o f - w a y may i n t e r v e n e . 

G . I N T E R P R E T A T ! PURPOSE AND CONFLICT 

I n i n t e r p r e t i n g a n d a p p l y i n g the p r o v i s i o n s o f t h i s D i s t r i c t , 
t h e y s h a l l be h e l d t o b e the minimum r e q u i r e m e n t s f o r t h e p r o ­
m o t i o n o f the p u b l i c s a f e t y , h e a l t h , c o n v e n i e n c e , c o m f o r t a n d 
p r o s p e r i t y o f g e n e r a l w e l f a r e . I t i s not i n t e n d e d by t h e impo­
s i t i o n o f t h e s e r e g u l a t i o n s o f t h i s d i s t r i c t t o i n t e r f e r e w i t h , 
a b r o g a t e o r a n n u l any e a s e m e n t s , c o v e n a n t s o r o t h e r a g r e e m e n t s 
b e t w e e n p a r t i e s ; p r o v i d i n g h o w e v e r , t h a t w h e r e t h e s e r e g u l a t i o n s 
i m p o s e a g r e a t e r r e s t r i c t i o n upon the u s e o f b u i l d i n g s , p r e m i s e s 
o r h e i g h t o f b u i l d i n g s o r r e q u i r e s l a r g e r open s p a c e s t h a n t h o s e 7*? 

i m p o s e d by o t h e r o r d i n a n c e s , r u l e s , r e g u l a t i o n s , e a s e m e n t s , c o v - * 
e n a n t s o r a g r e e m e n t s , t h e p r o v i s i o n s o f t h e s e r e g u l a t i o n s s h a l l 
g o v e r n . 



12/30/77 AC 150/5050-6 
Appendix 4 

ILLUSTRATION 4-D-3 

Par 3 Page 11 



AC 150/5050-6 
Appendix 4 

12/30/77 

4. HUNTSVILLE-MADISON COUNTY JETPORT. 
a. The Airport. Huntsville-Madieon County Jetport, serving the 

Huntsville-Madison County small hub in Alabama, was built in 1967 and 
covers 2,630 acres. The activity statistics for Fiscal Year 1976 
are as follows: 
(1) Total operations: 102,760 (air carrier: 17,601). 
(2) Enplanements: 223,789 million. 

b. The Problem. The airport, having been built in the open countryside, 
is essentially free of noise compatibility problems (see Illustration 
4-H-l). The primary objective of the planning study was to preserve 
that state of compatibility In the face of growing pressures for 
urbanization and to foster environs which would be both complimentary 
to the airport and an economic asset to the area. 

c. The Compatibility Plan. The configuration of the airport, including 
both existing and future runways, was established prior to initiating 
the land use plan. The only variables remaining were 
control of sew development and operational procedures. Runway 
alignments, prevailing winds, and existing urbanization patterns all 
favored a linear operations scheme in which larger, noisier aircraft 
would remain essentially on the extended runway centerlines whenever 
they were below noise critical altitudes (see Illustration 4-H-2). 
Such a scheme also minimized the total land area exposed to high 
levels of aircraft noise and, hence, the total land area needing 
protection. Multiple modes of transportation, including rail and 
water as well as air and an interstate highway, favored industrial-
commercial development to the north, northeast, and southeast of the 
airport. An extensive area of flood plain lying east and south of 
the airport discouraged development of these areas. An extensive 
area along the Tennessee River south and southeast of the airport is 
occupied by the Wheeler National Wildlife Refuge, thus precluding 
further development In those locations. The remainder of the land 
within the noise impact areas was recommended for compatible 
agricultural uses. 

d. Implementation Strategy. Implementation involves principally two 
sets of controls - controls over sew development and airport area 
operational controls. The new development is to be controlled by 
a series of land use and development controls (zoning, etc.) designed 
to both protect the noise impact areas from intrusion by unprotected 
noise sensitive uses and to encourage development of noise tolerant 
commercial and industrial uses (see Illustration 4-H-3). These 
controls (ordinances) are being adopted by the local 
jurisdictions. The airport area operational controls are designed 
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to keep jet aircraft over the designated noise impact areas when they 
are below noise critical altitudes (see Illustration 4-H-4). The 
FAA has agreed to initiate procedures to conduct air traffic for 
compatibility with the land use plan once the land use controls have 
been adopted by each of the local jurisdictions. The execution of 
the plan is progressing at a reasonable pace. 
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5. PHOENIX SKY HARBOR INTERNATIONAL AIRPORT. 

a. The Airport. Phoenix Sky Harbor International Airport serves the 
Phoenix large hub. The airport is situated on 1,650 acres. The 
activity statistics for Fiscal Year 1976 are as follows: 

(1) Total operations: 425,773 (air carrier: 91,054). 

(2) Enplanements: 2.20 million. 

b. The Problem. Urbanization had gradually closed in upon the eastern 
approaches to the airport (see Illustration 4-P-l). The Salt River 
Channel, a dry riverbed, runs in an east-west direction on essentially 
the extended centerline of the principal runway. Because of periodic 
flooding, residential development has remained a good distance back 
from the channel. This presented the possibility of using the river 
and its floodway as a noise impact corridor relatively free of 
existing incompatibilities and relatively secure from future 
intrusions. Use of this corridor had been informally agreed upon 
by airport management, aircraft operators, and the FAA as a noise 
abatement procedure. However, publication of a draft environmental 
impact statement for a needed runway extension indicating that both 
existing and future noise impacts would be limited to the flood 
plain brought many protests that jet aircraft deviated widely from 
this corridor and could be expected to do so in the future. 

c. The Compatibility Plan. The planners, in cooperation with the FAA, 
utilized time-lapse photography of the airport's ARTS III radar 
display to plot actual flight tracks of approaching and departing 
aircraft* Since the operation of large aircraft is subject to 
numerous variables such as wind and weather conditions, air turbulence, 
and other air traffic, the flight path more properly can be described 
as a flight corridor. This corridor represents the range of normal 
day-to-day variations in a pilot's ability to adhere to prescribed 
paths and is reasonably represented by such noise Impact measurement 
techniques as the NEF. Aircraft flight tracks falling outside the 
corridor can then be considered major deviations for which corrective 
action is both desirable and possible. The radar survey indicated a 
high level of major deviations with 57 percent of the observed 
arrivals and 67 percent of the observed departures operating outside 
the desired flight corridor. An action program consisting of the 
following elements was developed to deal with the problem. 

(1) Revision of existing aircraft approach and departure procedures 
to eliminate pilot misunderstandings. 

(2) Development of new air traffic controller procedures and 
installation of additional navigational aids to provide more 
positive aircraft direction. 
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(3) Education of airline industry representatives to the nature of 
the noise problem at Sky Harbor and formation of an airport/ 
airline working group to aid in development of the action program 
steps thus insuring their cooperation in making the procedural 
revisions effective. 

(4) Evaluation of the benefits of additional improvements in Sky 
Harbor navigational aid facilities. 

(5) Formulation of a continuing airport/community communication 
channel in the form of a Sky Harbor Noise Abatement Committee. 

d. Implementation Strategy. 
(1) Approach Procedures. The instrument approach procedures in use 

were already contributing to the compatibility effort by 
providing positive guidance to aircraft. Adoption of air traffic 
procedures is primarily for safe and expeditious handling of air 
traffic coordinated with the airport proprietor's noise abatement 
request. Working within this context, revised visual approach 
procedures were adopted and visual approach charts (see 
Illustration 4-P-2) were published. These procedures help 
significantly in keeping visual approaches within the corridor. 

(2) Standard Instrument Departure. Standard instrument procedures are 
primarily for the purpose of establishing safe and expeditious 
flow of air traffic. Within this constraint, they also take 
into account noise sensitive areas. A standard instrument 
departure procedure was published (see Illustration 4-P-3). 
The departure procedure formalizes the Salt River Channel 
departure corridor making use of a non-directional radio beacon 
as a guide for departing aircraft in the Scottsdale-Tempe area. 
The City of Phoenix acquired a site for this navigational aid 
and the FAA installed the equipment. Formal publication of these 
revised pilot aids and installation of the beacon should insure 
that pilots using the airport are knowledgeable of these 
procedures and thus eliminate misunderstandings and unfamlliarity. 

(3) Controller Procedures. The air traffic controller procedural 
revisions involved adjustment in directional information 
provided pilots arriving and departing the terminal area air­
space. Verbal communication provided the pilot by the controller 
is of value in insuring positive aircraft guidance and adherence 
to the prescribed flight tracks. 

(4) Educational Measures. A meeting was held with airline industry, 
FAA, City of Phoenix Aviation Department, and the planners to 

Page 20 Par 5 



FREEWAY VISUAL APPROACH RWYS 6 
PHOSNIX SKY HARBOR INTl 

TtMPt V tSUAl A P P R O A C H RWYS 26 
PHOENIX SKY HARBOR INTL 

motwx unto*** 

6000 

CALLBACK MOUNTAIN 
Ctmttwf bow Wg 
4K»<MI 

C H A I T N O T T O iCAIi 
A . 

1EJAPE VISUAL APPROACH RWYS 26 

Wtwn VFH conditions nnd mwol opproocktl to blwoyi 76 O ' i in progress, 
dearonces **iU be given utilizing in port ttw following ptirowalQg.y, 

~(IDENT} CLEARED FOR A TEMPE VISUAL APPROACH TO RUNWAY— 

FREEWAY VISUAI APPROACH RWYS 8 
70 J * » 1*77 PHOENIX SKY HARBOR INT l » j a n 1977 TEMPS VISUAL APPROACH RWYS 16 • > « » . • * . PHOENIX SKY HARBOR INTL 



CD 
0 0 
R> 

ro 
to 

X 
o 
m 
Z 

X . 
CO 

F • < 

3 s 
> o 

z m 

2 3 
c 
3) 
m 
• o 
r 
> 

m 

CO 

13 

PHOENU $KY HARBOR (NTi 
CHERRY C R E E K FIVE HI DEPARTURE (4QE5.4QE, mono. ajbohi. rmotNu o h o CON 

) ) > » n u 
PHOB40C CUC OB 
n i l 3t5 4 351» •HOENU T C w a 
•WV U-1M 1I17 3854 
«wy t » i 6 t i n t 3U.4 
PWKMX 0 9 CON 

ATIS 
1J4J 

NOTE: DucrX* b v o c M t p d u to b * 
«*tgn«d under Automated 
Radar Tamtinol irrtttn IU (AHTS III) 

WINSLOW 
I 1! 4 WW 

C l a 73 

Chen »1 

ApndiDf i 
T/aff ana la 

a m mtmnm 

0 i W J n W c 
t 210? ptr I 

• M O C A 

DEPARTURE ROUTE DESCRIPTION 
Toko-oB Runways 8l/R= ainrb direct RSZ NDB. After 
ttation panoge, intercept PHX R-037 and proceed to 
CHERRY CREEK 1NT/DME. Thence.... 
Toke-uH Runway* 26L/R: Maintain runway hooding until 
leaving 2500', then intercept PHX R-25S. After 
pouing PHX R-258 13/DME turn right heading 020° to 
intarceot BXK R-065. Then via BXK R-065 to intercept 
and proceed along PHX R-037 to CHERRY CREEK INT/ 
DME. Thence.... 

(continued on next page) 

fliv 1128 

C U N N I N G H A M SIX HI 0EPARTURE(41M6.4IM) 
PHOENK 5KY HARBOR MTl 

t x o e w x . AHIONA 

*HCfrflX CN0 CON 
I Iff 
•HOtNUt ONC ML 
11* 1 3*3.* M l * . 
m o e f l x r o w t t 
»WT 8L-26« l i e 7 
tWY B U M . 130 9 
•HCCMX Off CON 
1241 
A1IS 
i a o 

TWINtYNINt PALMS 
1 ( 4 2 IMP 

_ 1-3 
-i«po 

M 7 J KM 
C h » i l l 
1-J.tM 

3 U . 4 
U S * 

NfJIVi 0I4UOW rwuuja cede* W a t * a s u g r w d 

iSthm oi(AJiTJini 

MOCA 

RID SAtADO 

C YUMA 
116 » YUM 
Chan 111 

CASA GRANDE 
114.B COT 

O v s « « J 

DEPARTURE ROUTE DESCRIPTION 
Tofco-off Runwayi 8t/Ri Cfimb direct to RSZ NDB. After 
station pcruoge turn right, intercept PHX R-200 then via 
R-200 and BXK R-088 to BUCKEYE VORTAC Croa 
PHX R-2O0/5 DME at or below 3000*. Thence.... 
Take-off Runways 261/R; Maintain runway heading until 
leaving 2500' then intercept PHX R-258 and proceed 
via PHX R-258 and BXK R-077 to BUCKEYE VORTAC. 
Thence.... 

(Continued on next page) 

D£V 1128 

CHERRY CREEK FIVE HI DEPARTURE (4QE5.4QE) w o t W 1 - * ^ C U N N I N G H A M SIX HI DEPARTURE (4IM6.4IM) 
to PHOENU SKY HARBOR INTl „ PHOENIX SKY HARBOR WU 

o 



12/30/77 
i 

AC 150/5050-6 
Appendix 4 

Inform the Industry representatives of the study conclusions 
and the recommended action program which was evolved therefrom. 
This initial meeting and several subsequent sessions resulted in 
creation of a real awareness of the noise problem and an 
industry pledge of full cooperation in minimizing future 
occurrence of major deviations over residential areas. The 
positive tone of this cooperation was encouraging and an informal 
airport/airline working group of airline pilots* FAA air traffic 
control personnel, and the City of Phoenix Aviation Department 
staff and their consultants was established to work on the 
initial action program steps and to develop additional means of 
improving the system performance. 

(5) Continuing Airport/Community Communications. In order to 
insure continued communication with the public and as a means 
of maintaining momentum in development and Implementation of 
further actions, a permanent Sky Harbor Noise Abatement 
Committee was formed. 

e. Evaluation of the Plan. A second radar survey was conducted in 
order to evaluate improvements derived from the initial action 
program. The results indicated that substantial improvement 
had been realized in the residential areas most affected by noise 
as a direct result of these initial actions* Departure compliance, 
for example, had improved to 80 percent. This progress should be 
enhanced in the future as the procedures become more familiar to the 
users. 
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6. LOGAN INTERNATIONAL AIRPORT. 
a. The Airport. Logan International Airport serves the Boston large 

hub and is located on a small peninsula in Boston Harbor. The 
airport property consists of 2,384 acres (see Illustration 4-B-l). 
The activity statistics for Fiscal Tfear 1976 are as follows: 
(1) Total operations: 300,799 (air carrier: 208,208). 
(2) Enplanements: 5.17 million. 

b. The Problem. The airport is at the center of a major metropolitan 
complex and is surrounded on three sides by noise sensitive uses. 
Expansion is limited by both urbanization and the harbor. It was 
estimated that in 1972, some 121,000 persons were exposed to aircraft 
noise of 30 NEF or higher. The noise impact areas Involved a number 
of Independent jurisdictions. 

c. The Compatibility Plan. It was recognized that it would not be 
possible to eliminate all the noise conflicts without relocating 
the airport. Also, lengthening of runways at their inner harbor 
ends (to permit aircraft taking off from those ends to climb higher 
before overflying noise sensitive areas) was generally unacceptable 
to the airport's neighbors. The approach taken, therefore, was to 
alleviate as many of the incompatibilities as possible within the 
constraints of space, money, and jurisdictional problems. 
The implementation is via a policies plan. This is a series of 
policies to be adopted by the port authority, designed to guide the 
sponsor's future actions, and to achieve the improvements in 
airport-environs compatibility proposed in the compatibility scheme. 

d. Implementation Strategy. 
(1) Noise Forecasts. An 80 percent growth in airline passengers was 

forecast for the next ten years but with a slowly declining 
number of air carrier flights. This latter estimate was based 
upon increased load factors and a transition to larger capacity 
aircraft. From this it was concluded that the present 
compliment of runways could accommodate future traffic and that 
there would be some relief from present day noise problems. 
The plan also assumed air carrier replacement or retrofit 
of noisy aircraft through implementation of the FAA Aviation 
Noise Abatement Policy. Coupled with the projected decline 
in total number of air carrier operations, this would 
significantly reduce the area impacted by noise and make 
possible judicious use of noise control and corrective actions 
to minimize the remaining noise Impacts. 
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2) Noise Controls. Logan International Airport has had an excellent 
history of pioneering and cooperation in utilizing operational 
procedures to minimize noise impacts. The plan, therefore, 
called for maximum utilization of preferential runways for noise 
abatement purposes, consistent with weather conditions and 
operational safety. Refinement of operational techniques would 
Include more specific location of ground points over which noise 
abatement turns are to be made and guidance to pilots from tower 
controllers in locating these points (see Illustration 4-B-2). 

3) Corrective Actions. The proposed corrective actions center 
around soundproofing noise Impacted schools and the purchase 
of heavily impacted residential properties. However, the plan 
also proposes reduction in the impacts of ground access upon 
the airport's neighbors. Trucks carrying aircraft fuel are to 
be replaced by a pipeline. Rental car parking lots are to be 
removed from surrounding neighborhoods and placed upon airport 
property. 



12/30/77 
AC 150/5050-6 

Appendix 4 

Par 6 
Page 27 (and 26) 


