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AIRPORT-LAND USE COMPATIBILITY PLANNING

(Abstract)

The Federal Aviation Administration has lssusd a new advisory eircular
providing guidance for airport-land use compatibility plamning at new
and existing airports. The comprehensive planning approach discuased
in the guidance stresses balance between the needs and tolerances of
both the alrport and its environs. A systgm of Land Use Guidance Zones
is used to translate airport noise into categories of compatible land
use. Reductilon and/or containment of airport noise is' an essential part
of the program, Community goals, values, and needs are Injected via a
citizen involvement program to assure that the final plan and its
implemantation program accurately reflect the individual characters of
affected communities, The circular furthers the objective of redusing
noise impact as articulated In the Department of Transportation Aviation
Noise Abatement Policy. Advisory Circular 150/5050-6, Airport-Land
Use Compatibility Planning, is available from the Superintendent of
Documents, U,S. Govermment Printing Office, Stock Number 050-007-00417-6,

current price $2.50.
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Paga 7. The AICUZ Project Office is in Reom 11567.

Pt Page 25, The leat line should zead: "...the compatibility plan,
Countine in many states do not have zoning authority, hence
land upe control via zoning in these states atops at the
munieipal boundary."
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SUBJECT: AIRPORT-LAND USE COMPATIBILITY PLANNING
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3.

PURPOSE. This advisory circular provides generalized guidance for

compatible land use planning in the vicinity of both new and exiating
airports. It is intended te assist airport sponsors, local governmett
officdiale, and both airpert and urban planners by presenting techniques
end ideas available for planning and achleving long-term compatibility
between airports and their environs. It alsc provides guidance which
nmay be used in developing noise control plans as encouraged by the
Department of Transportation Aviation Noise Abatement Policy issued on
November 18, 1976.

CANCELLATION, Advisory Cireular 150/5050~2, Compatible Land Use
Planning in the Vicinity of Airports, dated April 13, 1967, is cancelled.

REFERENCES .

a. The latest issuance of the following free publicaetions may he
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of these circulars and changes thereto,
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AAC-44E, Federal Aviation Administration, P.0. Box 25082,

Oklahoma City, Oklahoma 73125, Include title and film number
(FA-05-75), the complete address where film is to be shipped, first \
choice of show date, and alternate choilce of show date. Allow at N
laast two weeks prior to showing date.

f. Major Airports and Their Effects on Regional Planning, U.S. Department
of Housing and Urban Development, for sale by Superintendent of
Documenta, U.S. Covernment Printing Office, Washington, D.C. 20402,
Stock Number 2300-00264, &0 cents.

g. Alrport Noise Impact: Planning Guidelines for Local Agencies, U.S.
Department of Housing and Urban Development, November 1972, for sale
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Washington, D.C. 20402, Stock Number 2300-00214, $5.60,

h. FAA Integrated Noise Model Version I (INM~1): Basic Users Guilde for ;
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4, HOW TO OBTAIN THIS PUBLICATION. Additilonal copies of this eircular,
AC 150/5050-6, Airport-Lond Use Compatibility Planning, may bhe obtained
from the Superintendent of Documents, U.S. Government Printing Office.
FAA field personnel may obtain copies from thelir respective Regional

Distribution O0fficers.

- L]
WILLIAM Vv, VITALE
Acting Assistant Administrator
Office of Airports Programs
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CHAPTER 1. INTRODUCTION

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. Tt is intended to assist sirport sponsors, local government
officials, and both airport and urban planners by presenting techniques
and ideas available for plamming and achieving long-term compatibility
between airports and theilr environs. It alsc provides guidance which
may be used in developing noise control plans as encouraged by the DOT
Aviation Nolse Abatement Poliey issued on November 18, 1976, These
guldelines are general and should be considered as only one of many
approaches. There are other techniques which can be used; the approach
aelected should be adjusted to suit the requirements of individual
studies. The guidance is organized to provide a general discussion of
alrport~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.

OBJECTIVES. The objective of airport-land use compatibility planning
and implementation is the achievement and maintenance of compatibility
between the alrport and ita 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
persons 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 importent is the protection of the public investment
in a faecility for which there may be no feasible future replacement,

BACKGRQUND.

a., Need for Airport-Land Use Compatibility Planning. There are
existing compatibility problems around many airports; conflicts
between airports and thelr urban environments are evident acroes the
United States. This represents a serlous confrontation between two
important characteristics of urban economics - the need for airports
which meet transportation needs and the continuing demand for urban
expangiot, Alrport owners are finding essential expansion to be
difficult and expenalve or even impossible at any cost. New
residential and noise sensitive development seems to asurround the
airport on all sides and is the source of continual threat of lay
sults for nolse damnge, 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
Par 1 Page 1



AC 150/5050-6 12/30/717

c.

Page 2

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 plams.

Aviation Noise Abatement Poliey. The Secretary of Transportation

and the FAA jointly issued an Aviation Noise Abatement Policy on
Novembar 18, 1976. The intent of the policy is to aignificantly
reduce the adverse impacts of aviation noise upon the estimated six
to seven million Americans presently impacted and to achieve a
subatantial 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, alrport sponscr, and alrport nelghbora. These actions

include actual source noise reductions through aircraft retrofit/
replacement; modifications in takeoff and landing procedures; and
development of alrport noise control and land use compatibility plans
which have the objective of containing asevere noise impacta 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 usea, and the prevention of new incompatibilities
through planning, public awareness, and locally adopted land use
controla, A liating of the suggested actions which can be
conesideraed in development of a noise control plan is included in
Appendix 3, The land use compatibility plan 1s a major segment of
a total noise impact analysis which typleally includes examination
of the majority of the noise contrel planning activities outlined
in that Appendix. The selection of specific aviation nolse

contrel actions can result in the determination of equally

speciflic off-airport noise impact situations. These aviation

to land use trade offs require investigation and waeighing

within the context of the overall compatibility planning process.

Adrport and Community Interrelationships. The alrport and the
community exert a number of important influences upon each other.
Thoae influences may be generally clasaified as economic, social, and
environmental; and they muat be taken into consideration during the
procesa of developing a compatibility plan. The plan muat also

be integrated into the applicable comprehensive plans of the
communilty, county, metropolitan area, or region.

(1) Economic, The airport and the community have an interdependent
economic relationship which must be considerad 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
davelopment which amplifies this role. This, in turn, affects

Chap 1
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housing location, streets, and utilities. The airport is an
entry port for the alr-traveling vacationer or business people
and can provide carge, mail, and emergency transportation
services, In many instances, the size, location, and capacity
of the local alrport are major considerations in the selectdion
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 alrport is
dependent on the economic posture of the community., Often the
airport will be a publicly owned facility and may be dependent
on loecal tax support. In such a circumstance, the airport

18 dependent on support by local governments and citizens for
revenue and/or general obligation bonda and for acceptance of
Federal or state ald funds, The public's investment inecludes
not only the obvious direct cost of the alrport but also the
opportunity costs, the expended social and environmental costs,
the commitments and economic costs of private investment
asgoclated with the ailrport, and the costs of other public
investments in the infrastructure necessitated by the airport
in its present location.

Social. The airport plays meveral important sccial roles in
the life of the community., For e city with scheduled air
carrier service, the ailrport can be a principal transportation
link. For smaller isplated communities, the airport

provides a vital emergency link for transporting the critically
111, 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
aspecta of the community's social structure.

Environmental. Although noise is the mogt apparent environmental
impact of the ailrport upon the community, thers are others
reaulting from ground access and alr and water pollution.

Ground access, i.e., vehlecular traffie, 18 often an ovaerlooked
environmental impact of alrports. However, access routea can

be designed to minimize pellution 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 achemes

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

alrpoert appreach sreas. Safety 18 a primary consideration in

Chap 1
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developing airport or flight operational changes designed to leasen
nolse impacts.

AIRPORT-LAND USE COMPATIBILITY PLANNING, For purposes of this guldance,

"Airport-Land Use Compatibility Planning"” includes the planning,
implementation, and adoptive actions taken to achieve compatibility
between the alrport and its environs, This planning takea into account
the existing and future needs of the airport as well as the existing
and future needs of the surrounding areas. It typlcally consists of
these major parts: the compatibility plan, plans and etrategies for
official adoption, and a procedure to asaure 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 1s provided of each component with more detail included
in enauing chapters. It is alsoc noted that the scale of the planning
effort should be proportional to the existing or potential compatibilicy
problems of the individual airport-environs situatfon.

a. Compatibility Plan. The compatibility plan ineludes both a physical
plan and an implementation preogram. 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
userd, and residents of the alrport's enviroms.

b. Plans and Strategies for Officlal Adoption, Adoption and execution
are obvious and critical aspects oi the process which lead to
achieving airport and environs compatibility, Developing an
airport-land use compatibility plan without adopting it or providing
for ita 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 atrategles and procedures
to smooth the way for adoption and to help assure the execution of
ths plan,

¢. Plans for Monitoring and Periodic Review. Urban arees are in a
continual state of change. Population growth and speculative entre~
prepeurism generate continuous pressure agalnast zoning and other
development controls established to achieve and protect compatibility.
Because of this, a continual or perdodic review and feedback process
ahould be establinhed to moniter the compatibility and implementation
plan, During initiel plan development, the frequency of review as
well as the responsibility for this review by the alrport sponsor
and local planning authorities should be clearly defined,

RESPONSIBILITY FOR AIRPONT-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 alrport.

Chap 1
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These two groups have, between them, the planning and implementation
authority to conduct the atudy and to execute the plan via the
implementation program. This responsibility of the airport sponsor
is articulated in the DOT Aviation Nolse 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 recelving
Federal airport development assistance must assure that, 'appropriate
action, including the adoption of zoning lawa, 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 alreraft." Cooperative and constructive efforts are
also required of ailrport users, the FAA, and interested or affected
citizans,

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 citilzen participation as well as the objectives and timing for a

citizen partlcipation program are presented.

a. QCitizen 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 4n which a representative cross section of affected
citizens interact with appointed and elected officials on all iseues
of planning and development, The participants in the procesa
identify and examine all reasonable alternatives and thelr
consequencea to assist the appropriate decldsion makers in choosing
the courme of actlion that they belleve 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 officlales
charged with the conduct of the study.

b. Objectives. The basic objectives of citizen participation in the
compatibility planning proceas are improved planning, minimization
of controversy, and citizen support of the final plan. The planning
can oftan be improved through the interaction of citizens and planners
throughout the planning process and through clear identification of
citizen views on all proposals, Citizen dnput is algo invaluable in
identifying the goals, objectives, and values of the affected
communities or jurisdictions. Controversy can be minimized by
identifying and resclving sensaitive issues via citizen involvement
before they become controversial., The citizen's involvement with the
planning study and consequent understanding of its benefits, the

Chap 1
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constraints encountered, and the trade offs necesasary for thelr
regolution 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
decigions have been made, and while the maximum number of alternative
actions are still available. Citizen asupport is significantly
enhanced by an early involvement in the study which may begin during
the development of the work program. The earlier lssues are recognized,
the greater flexibility there fs in planning. The planners may then
proceed 1in reasonsble 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 overturnad by adverse reactions at
public hearings or referendums can then be greatly reduced. Conversely,
the frustration generated 1Lf clitizens become aware that the important
decislons were made before they were Invited to participate can
quickly translate into distrust of the planners and into project
opposition, When the public involvement oppertunities are provided
late in the planning process, there iz greater reluctance to make
changes. The tendency, instead, is to defend previcusly determined
courses of action rather than to explore any new information or
views received.

JOINT-USE ATRPORTS AND AICUZ. The U.S. Department of Defense has

developed the Air Inatallation 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 Iinto account the special

conalderations necessary for military operations, It may also be in use
or more gultable for use at joint civil-military use airports where
there 18 a significant level of military operations. The goal of

the program is to foster land use planning in areas surrounding military
alr installaticns consistent with the health, safety, and comfort of
area users and with alr operations at the installations. Additional
informatien on the AICUZ and its uae may be cbtained from either the
U.8, Alr Force or the U,5. Navy at the following addresses:

Environmental Planning Division (AF/PREV)
Directorate of Engineering and Services
HQ U.8, Alr Force

The Pentagon

Washington, D.C. 20330

Chap 1
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AICUZ Project Office

Office of the Chief of Naval Operations
Hoffman Il Building, Room 11567

200 Stovall Street

Alexandria, Virginia 22332

FINANCING THE AIRPORT-LAND USE COMPATIBILITY PLAN, Development and
implementation of a compatibility plan is an expensive and time-conauming
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 Adrport and Alrway
Development Act of 1870, 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 plana. For assistance
under the PGP, land use planning studies are normally conducted in
conjunction with preparing a complete alrport master plan aince future
alrport requirements may affect afrport vicinity land use recommendations.
This approach also permits changes in airport development proposals to
achleve greater alrport-environs compatibility. If a current alrport
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 aponsor and the local government land use jurisdiction

or an areawide planning organization is normally required. Detall
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 Plenning
Asgilatance Funds may also he avallable to eldgible agencles for airport
impact studies; detaill regarding eligibility and application procedures
may be obtained from HUD field offices.

9.~19. RESERVED,

Chap 1
Par 7 Page 7 (and 8)
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CHAPTER 2., THE COMPATIBILITY PLAN

20, INTRODUCTION AND OVERVIEW, Compatibility planning has the overall

goal of achileving an acceptable balance between the needs and tolerances

of hoth the airport and its neighbors. The planning process requires

that both the airport and the communities in its environs remain vpen
and flexible, recognizing that some changes to present courses of action
may be essential 1f compatibility is to be achieved. The planning
approach discussed here is equally applicable to both new and existing
airporta, In the case of new airports, the emphasis would be upon
preventative actions while for existing incompatibilities corrective
meagures would be examined.

a. Introduction. The compatibility plan includes both a phyasical plan
and an implementation program. Tt is normally prepared through the
cooperative efforts of the alrport sponsor and the lecal planning
agency(s), Inputs from both airport users and citizens affected by
the planning are essential to the study effort and are best cbtained
through a eitizen participation program,

(1) The physical plan describes both the location of the airport's
noise and other impacts, fully reflecting agreed-upon noise
centrol 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 theroughfarea, public facilities, or public trangit, The
plan should be viewed as a more detalled segment of the
community or regional comprehensive plan. Use of FAA's
Integrated Noise Model 18 encouraged in developing a
compatibility plan.

(2) The implementation program 1s the detalled action program which
executes and accomplishes the plan. It is an sssential
ingredient of the compatibility plan and 1s 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., TFor
instance, when zoning 18 indicated as an implementation tool,
the presentation should include a map of the recommended
zoning and the texts of any new zoning diatricts. A typical
program alsc includes an implementation schedule, the propoaed
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 gudidance system ls described
in parapraph 21 which introduces an approach to airpert noise
evaluation and compatibility planning, The airport’s noise is
divided into a series of quality zones which are then related
to a comprehenadve listing of land use categoriea, Injected
into this process are community goals, values, and needs. The
resulting land use to airport noise relationships are then
used a8 planning inputs.

(2) Planning Actiens. The development of an airport-land use
compatibility plan, which is composed of both the physiecal plan
and the implementation pregram, 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) 1Identification of existing and future aviation needs and
resulting impact patterns.

(d) TIdentification of atudy area.
(e) Identification of land use-noise expogure criterion.

(£) 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 discugsed 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 constitutea a aingle syatem for
determining the dmpact of noise upon individuals resulting from the
operations of an edrport. The LUG system utilizes any of the common noinse
eatimating methodologles as input and translatea these via a serdes 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 syatem is that
community goals, values, and needs are injected thereby refining
the ocutputa to closely comply with the individual character
of each of the affected communities. The LUG system may be used in

Chap 2
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similar fashion to generate categories of land use compatible with
highway, rail, or other noilse sources when day-night average sound level
(Ldn) 1s used as the primary noise input.

a.

Chap 2
Par 21

Adrport Noise Interpslation ~ 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

18 used to interpolate noise inputs derived from the common alrport
noise estimating methodologies into LUG zones. These common
methodologies include: The Ldn; Noilse 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 1f they can firat be interpolated into one
of the given methodologies. The Integrated Noise Model (INM),
latast and most sophiaticated of the approaches, may be used to
generate Ldn data as well as data for the spite analyases often
required for environmental impact statements (see paragraph 3,
Appendix 2} and 45 recommended. ‘The Department of Housing and Urban
Development (HUD) Noise Assessment Guidelines are acceptability
guidelines for aite exposure to nolse and are used for gersening
mortgaging puarantees and other HUD assistance, They are included
for dnformation and comparability purpeses. The suggested noise
controle are a generalized description of the actions typically
desirable. The controls recommended for a apecific airpert~environs
situation should be tempered to the individusl situation.

Land Use Noise Sensitivity Interpolation-LUG Chart IT. Different
uses of the land have different pensitivities to nolse. Schools,
raaidences, churches, and concert halla are very sensitive to noise.
By contrast, factories, warehouses, storage yards, and open farm
land are relatively insenaitive to noise. Other uses, such as
offices, shopping centers, recreation areas, or hotels have
intermediate levels of nolse sensitivity. A table of suggested
relationships of alrcraft 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
egitizen dnvolvement and the conslderation of community goals.

The noise exposure criterion that 1s considered appropriate

by one community may not be considered appropriate by another. By
atarting with the suggested LUG value for each land use category as
shown in LUG Chart Il and weighing it againat the identdifiled
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
asaocinted with each increase in compatibility quality. In general,
all land within LUG Zone D should either be under positive control
of the ailrport or be used only for those land uses which have little
gensitivity to alrcraft noise. An FAA goal as expressed in the
Aviation Noilse Abatement Poliey is to confine, insofar as possible,

Page 11
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22,

severe alrcraft noilse exposure levels to the areas included within
the airport boundary or over which the airport has a legal interest,
to preclude development of nolse sensitive areas therein, and to
reduce substantially the number and extent of noise sensitive

areas In the vicinity of alrports subjeet to significant noise
exposure. Land within LUG Zone A, however, may be used for almost
any land use. In fact, normal urban noilses such as auto traffie,
motorcycles, lawmmowers, or alr conditioners will often be

greater intrustons than aircraft nolse within thie zone, Land within
LUG Zonea B and € may be used for a variety of land uses of
intermediate senaitivity to aircraft noise and ig usually the area
where trade offs in uses requlire the most examination., Uses located
within soundproofed etructures 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 mahual has been in
use aince 1965 and 48 a standard planning reference.

PLANNING ACTIONS,

a. Identification of Community Goals, Valuea, and Needs, The community's
goalas, values, and needs serve as a base for projecting the
future growth of the community, future growth of the anirport, anhd 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
neceggary to give direction to the compatibility study. Detailed
discusslon of a community goals program is, however, beyond the acope

of thiB guidance.

b. Development of Work Program. The work program presenta a description
of what 15 to be accomplished, how it is to be done, and the
responsibilities for accomplishment. Such a program should consist
of a statement of objectives, & list of planning criteria, and a
detailed ocutline of the planning steps. A statement of objectives
is a single clear and conclse statement of what is to be
accomplished by the study. The planning criteria spell out the
apecific 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 easch work step to be undertaken ing¢luding planning
reaponaibilities and coordination requirements. Substantial citizen
involvement is suggested throughout this stage., Examples are
contained in Appendix 1.
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Identification of Existing and Future Aviatipn Needs and Resulting
Nolge Patterns.

(1) Identification of Aviation Needs. The identification of the
comunity's aviation needs is best accomplished in airport master
planning. This process, as discusaed in AC 150/5070-6, Airport
Master Plans, is primarily the responsibility of the aidrport
planning team with the citizens or a eltizen planning group
providing inputs and planner-citizen interactien. 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 alr carrier aircraft which will be using the airport.
Prom this information, the airport's future needs in terms of
runvays and taxiways, overall airport size, terminal facilities,
and ground access requiretments are determined.

(2) Noise Contours and LUG Zones. HNoise centours are prepared by
the planning team for each runway for both present and future
conditions and for the airport's development alternatives by
uaing the information obtained in the previous step and one of
the standard methodologiea for eatimating 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 nolse
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 inte LUG zones. They will be used
in this form throughout the remainder of the study. Where there
ara significant existing compatibility problems, it may be
desirable to supplement the estimated existing nolse contours
with actual measurements. . Also, where there are existing
nolse gensitive uses (as identified and described in paragraph
22e) located within LUG Zone C or D, the Integrated Noise
Model (INM} noise analysis 15 suggested.

Identification of Study Area. The study area should be defined by
giving consideration to noise exposure, Jurisdictional boundaries,
terrain features, urban characteristics, data reaources, and other
eriteria as may be appropriate in the given situation, For practical
purposes, this nay usually be limited to areas within LUG Zones B,

€, and D, 1In using the LUG zones as atudy area criteris, 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,

Page 17
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Table 111}, Consideration should also be given to dividing the total
study ares 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 nolse exposure
eriterion 48 fdentified. These values, noted in the "study"” column
of LUG Chart II, are to be used for the atudy. Where multiple
commynities 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 eriterin identification, it permits generation of a compatibility
plan more reflective of local needs.

f. JIdentification of Existing and Unconatrained Future land Use Patterns.
Thies involves i1dentifying both the existing and unconstrailned future
land use patterns in the study area. For communities having
comprehensive plans with viable land use elements, the identification
of thasa 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 patternsa are identified by a visuel survey in which
the use of each parcel of land in the airport vicinity is determined,
categorized via a atandard land use clessification system as
diacussed in paragraph 21, and indicated on a map via an appropriate
color or aymbol, Citizen participants may assist in making such a
survey., Unconstrained future land use patterns are the forecast
future land use patterns unconstrained by any alrport compatibility
planning or controle other than may presently exist. Their
identification is important as an indicator of the growth trends that
muat be countered or reinforced in developing the alternative
compatibility schemes. The identification of these future patterns
ias somowhat more complex and involves primarily the professional
planners on the planning tean.

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

Chap 2
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Approach. The suggested approach uses the basic urban plarning
process with the inclusion of noise quality (LUG) zones and
airport safety as additional fnputs or eriteria., Noise quality
zones are a variable input since trade offs in location and
length of the nolse corridors are often possible through
application of the nolse control actions discussed in Appendix
J. This emphasizes the need for a planuing team which includes
both airport planning and urban planning disciplines. This
approach is equally applicable to the new ailrport situatlion 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 digruption 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 is upon taking advantage of every availlable
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 soecial, 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

aud interested citizens, however, should be given the opportunity
to offer constructive inputs and insights based upon their
knowledge of the area and community.

Planning Inputa. The primary inputs are those diacussed earlier
in this chapter, i.,e., noise quality (LUG) zones, noise
sensitivity eriteria (LUG Chart II), exiasting land use patterns,
and the direction and rate of change in these patterns
(unconatrained future land use patterns). Other inputs to the
urban planning process normally required, but not detailed

here, dnclude: land suitability analysis (L.e., slope analysis,
drainage and flooding, soils and bearing, vegetation and fauna,
eénvironmental gnalysis, 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
vears; and the interrelationships of each use. Protection of
runway approaches from interference by high objects or bulldings,
smoke, glare, bird hazards, electromagnetic radiation, and
concentrations of people 18 also an essential aspect of the
compatibility schemes. Many uses having high noise tolerance
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Page 20

3

(4)

can create such interferences. As examples, saniltary landfills,
golid waate dumpa, and certain kinds of agricultural operations,
while vnaffected by noldse, tend to attract large numbers of
feeding birds and can be safety hazarde to airport operatious.
Commerical and industrial districts may slso create potential
safety hazards (glare, smoke, etec.) unless adequate protection
is included in the plan. Additional detaill is contained in

AC 150/5190~4, A Model Ordinance Zoning to Limit Heights of
Objects Around Alrports, and AC 150/5200-3, Bird Hazards to
Alrcraft.

Juplementation Toola. The implementation tools for compatibility
are those strategies and actions that may be used to control
noiae, to control development, end to remedy existing
incompatibilities, These are discussed in Chapter 3,
Implementation Strategies, and in Appendix 3, Noise Control
Actlons.

Exomples, Examples of a variety of approaches to achieving
compatibility between airports and theilr environe are discussed
in Appendix 4, Example Compatible Land Use Planning and
Implementation Schemes. The compatibility problems, plenning,
and implementation etrategles of five different airport-environs
situationg are analyzed. While each airport-environs situation
18 likely to be unique, these five airports demonstrate that
viable solutions can be reached.

Selection of Preferred Altexnative, Development inte Plan, and

Racommendation for Adoption.

e}

Salection of an Alternative Scheme. The selection of a
preferred compatibility scheme requires the evaluation of many
conpeting 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
dacision. Acceptability by both the airport and the community
is a prime consideration in analyzing the available options.
The selected acheme may be one of the defined alternatives or

a combination of several. The method of arriving at s decision
and the responsibilities of the involved parties should be
defined early in the planning program in order to avoid an
impaoae at this stage. 4 study which has been properly
atructured and conducted in accordance with good planning
practice where citizen participation has been meaningful,
howevaer, offers excellent potential for acceptability by the
involved interests.
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Development of the Selected Alternative into a Compatibility

Plan, Once the preferred scheme hag 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, sny 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 actuslly preparing the plan consult with participating
citizen groups to agsure that the plan ias accurately
interpreting the selected scheme., The typical airport-land use
compatibility plan should ineclude, in addition to any required
airport master planning, at least these elements:

(a} Phyaical plan.

(b} Implementation program.

[

Financing achene,

Zoning map and new zoning diatricts (if required).

()

3 Implementation responsibility matrix.
{c) Adoption documents.

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
alrport spondor and the reaponsible local governmental body(s)
charged with land use and development control authority. This
can normally be accomplished by a briefing to these pertles and
submiasion of the final atudy report. State or loecal
regulations may require thet public hearings be held. Fven
whoere not so required, consideration should be given to holding
hearings or public information meetings prior to plan adoption.
This provides an effective mesns to publicize study outcomes

to the general public in addition to any such publicity which
may have been accomplished through & citizen participation program.

RESERVED,

Page 21 (and 22)
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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 varilous
atrategias is, to a certain extent, dependent upon legislation within
individual states and upon each unique airport and environs situvation.
Noiae control includes alrport development and operational controls
dasigned to asasure that aircraft nolse will be contained within the
noige impact areas delineated by the compatibility plan. Develcpment
control relates to the land use controls which can protect the noise
impact areas from encroachment by unprotected noise sensitive uses.
Corrective or remedisl actions are those which may be utilized to resolve
noise sensitive uses within the noise lmpact areas.

31. NOISE CONTROL. Assurance that alrcraft 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 uase, the atability of compatibility
planning 1s seriously jeopardized. The restricting of noise impacts to
kaown areas is largely influenced by alrport development actions and
airecroft operational uand air traffic control procedures. Coupled with
the conaideration of noise confinement ie safety of operation, economica
of development, and aircraft operational efficiency. The need to
axanine these considerations as they relate to implementation lends
further credence to concurrent development of the plah and the

implementation program.

a. Adrport Development, Development at an alrport can significantly
affect the location of its future noise impacts. The alignment and

location of runways, terminal buildings, aceess roads, and
navigational facilities are prime examples of development actions
which influence where noise Impacts will oceur. Since an airport~
land use compatibility plan is preferably developed in conjunction
with the airport master plan, the opportunity exists to opt for
airport davelopment actions which contribute toward confining
aircraft nolge within designated noise aress or within those areas
where noise compatible uses can be achieved, Consequently,
davelopment decisions made in master planning must consider the
attendant impacts on the -land use planning procesa and how they
influence implementation of the compatibility plan.

b. Operationnl Procedures. Control over the operation of aircraft on
and around an airport is & senaitive subject involving eafety as well
an porvice and efficiency. Yet, the viability of the entire compati-~
bility scheme is dependent upon keeping aireraft and thelr noise
footprints within defined areas where noise sensitive uses have
or will be excluded., As stated in Chapter 1, participation in the
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development of the compatibility scheme by airport and ailrcraft
operator interests as well ag by interests in the airport vicinity
is suggested to reduce conflicts in implementing the plan. Safety,
service, and efficiency of alrcraft operations should have been
among the conslderations examined in arriving at a final land use
acheme. However, after the compatibility plan 1s adopted, agreed
upon procedures must be respected. The operation of aircraft on and
about the airport in accordance with these procedures 1s essential
to achieving consistency between actual and forecast noise patterns.
Reaponsibility for assuring that procedures are adhered to is shared
by airport management, alrcraft operators, and the FAA, Development
and institution of & means to monitor procedures requires the jeint
efforts and conatructive cooperation of all involved., In order for
the controls to be viable and lasting, they must be legical,
realistic, relatively sdimple and direct, and represent the optimum
compromise among potentially diverse objectives.

¢, Other Options. Other possible noise control actions such as
preferential runway use, preferential approach and departure flight
tracks, ete., are described in Appendix 3. The use of these is
dependent upon the individual airport situation but can be explored
in nssessing profected aircraft noise. A pilot program to study and
implement noise and land use controls as ocutlined by the Aviation
Noise Abatement Policy was initiated in Fiacal Year 1977 at a selected
numbar of airports. An cblective of this pilot effort, besides
providing an oppertunity for these airports to seek solutions to or
prevent incompatible uses, 18 to form a basis for FAA review of the
various strategies considered and implemented.

DEVELOPMENT CONTROL. Land use and development controls can

be used to protect the noise impact areas designated by the plan from
encroachment by noige gensitive uses, A pumber of different controls
are normally available to local governments and/or to alrport sponsors
to prevent such intrusions. The controls which are generally moat
useful for achieving airport compatibility - zoning, easements, and land
purchase = will be discussed here. Other controls having either

lass or special applicability include building codea (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 deaignates 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 uae element of the community's comprehensive plan (the
alrport-land use compatibility plan is a part of the comprehensive

Chap 3
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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
aubject to change and must be continually monitored if it is to

remain a viable compatibility tool.

(L

(2)

Use of Zoning. Zoning should be applied fairly and be haged
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 becnuse it lies within a noise

impoct area 48 not sufficlent. Such an action could be
considered "arbitrary, capricious, or unreasonchble” and thus
vulnerable in the event of judicial review, The plan must
clearly demonatrate that there is a reasonable present or future
neaed for auch usage, Zoning can and should be used constructively
to increame the value and productivity of land within the noise
areag. 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 initin)l
value. Used within its limitations, zoning is the preferred
method of controlling land use in the noise impact areas,

Limitations of Zoning. Zoning has a number of limitations which
must be considered when using it as a compatibility implemen-—
tation tool.

(a) 2oning is usually not retroactive. That is, changing
zoning primarily for the purpose of prohibiting a use
vwhich is already in existence is normally not possible.
Howover, 1f such zoning is accomplished, the use must be
pernitted to remain as a "nonconforming” use until such
time as the use changea voluntarily to a conforming use or
untll the owner has had ample opportunity to recoup his
inveatment.

{b) Zoning in jurisdiction limited, Adrport impacts often
opan more than one zoning jurisdiction., 7This requires
coordination of the efforts of the involved jurisdictions.
Zoning which implements a compatibility plon will often
be o composition of existing and new zoning districts
within ecach of the zoning jurisdictions covered by the
plan (sce the Dallag-Fort Worth Regional Airport
illuatration 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 muniecipal boundary.
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(c) Zoning 1s not permament. In any jurisdiction, zening can
be changed by the current legislative body; it is not
bound by prior zoning actiena. Consequently, zoning
which achieves compatibility is subject to continual
pressute for change from both urban expansion and those
who might profit from such changes. When such changes are
proposed, the environmental impactas may require aasesament.
Algso, from time to time the entire zoning ordinance for a
Jurisdiction will he updated to accommodate increased
growth or incorporate new land use concepts.

{(d) Cumulative zouing 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. 1In these instances 1t is neceasary to
prepare and adopt new or additional gzoning use districts
of the "exclusionary" type which clearly specify the uses
permitted and exclude all other uses., An example of an
"axelusionaxy' district is ghown 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 Adirporte. This is a
aspecial form of zoning that is used to protect airspace in the
vicinity of the airpert and its runway approaches from intrusion
by high objects (natural or mapmade) or other forms of
interference, The objective is to protect the public invest-
ment in the alrport by assuring that full runway lengthe are
available for use and that instrument landing systems are
not restricted. Tor additional information, refer to FAA
AC 150/5180~4, A Model Zoning Ordinance to Limit Heights of
Objects Around Alrports.

Eagsements. Easements may be used as an effective and permanent form
of land use control. In many instances, they may be better for
airport compatibdility purposes than zoning, Easements are permanent,
with title held by the purchaser until sold or released, and work
equally well inaide or outside zoning jurisdictions. They are
dirsctly enforceable by the holder through eivil courts and may

often be acquired for a fraction of the cost of the land value,

Alao of consideration da that the land 48 left free for full
development with nolse compatible usea,
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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 utilizaetion 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 eacheat

{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, di.e., ownership of all
rights in the land except those retained by the state, the
general public, or neighbors, mey be bought and scld separately.
When property is acquired, usually all rights are purchased,
i.8., 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 orx
underground utilities; surface easements, such as roads,
utilities, or access; and above surface casements such ae air
rights or avigation easements, The cost of an easement 1
determined by the value of those rights to the land owner. If
tha easement will not significantly impair his contemplated
uoage or sale of the land, the cost should be low; but, 1if it
does so impair, the cost will be higher, There are two basic
classes of essements - posiltive and negative. In positive
ensaments, the right to do something with the property (for
example, build a road, build a power line, or make high levels
of nolse over the property) 1is acquired. In negative casements,
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 sbove a certain elevation, or perhaps use the land for
any noise sensitive use. For compatibility purposes both

thae positive easement to make nolse over the land and the
nagative easement to prevent the creation of an unprotected
noise mensitive 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 maske noise
over tha property. It should also include purchase of all the
property cwner's rights to establish or maintain an unprotected
noine sensitive use on the property. 1In the case of an existing
unprotected noise sensitive use, the cost of the easement could
inelude the cost of either soundproofing or removing the noise
sensitive use from the property. A apecific list of the noise
sonsitive uses, based upon the criteria used for the compati-~
bility atudy, should be included in the easement. "Protection"
for such uses should be specified s8s sound attenuation or other
protection sufficient to place the nolsc sensitive uses within
the sound environment specified by the criteria.

Page 27



AC 150/5050-6 12/30/77

Page 28

(2) Obtaining Easements. Easements may be obtained in a number of
wayg 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 eatablished or
maintained with and without soundproofing, and, where applicable,
an avigation eagement.

(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 apeculation, 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 obtalned 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 111 will generated by a condemnation
action, while difficult to measure, can be significant.

{¢) Dedication, Dedication is another way to obtain easements.
fwo 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 asuch easements should be a required
consideration in the review and approval of
subdivision dedications.

2 Voluntary. Land owners in unzoned areas may sometimes
be persuasded to voluntarily dedicate easements for
compatibility over thelr undeveloped land 1f 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 nolme. This may
permit a lower tax rate during the interim years and
may, colncldentally, 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" mesoclated 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 apace
or agricultural uses and their development righte for residential
uses transferred to locatione outside the area. Landowners could be
compensated for the transferred rights by their sale at the new
locations or the righta could be purchased by the airport. Depending
upon market conditions and/or legal requirements, the alrport could
either hold or resell the rights, The TDR approach must be fully
coordinated with the community's planning and zoning. It may be
neceasary for the zoning ordinance to be amended in order to permit
TDR's. Also, such tranefers must usually be contained within single
zoning jurisdictions.

d. Land Purchase. Purchase of noise impacted land in fee simple is the
moat poeitive of all forms of land use contrel. 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 nat 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.
Additiona) discussion on land purchase 1s provided in paragraph 33.

CORRECTIVE ACTIONS, Corrective actions dnclude those which can be taken

to resolve the conflicts of existing unprotected nodse sensitive uses
within the noise impact areas, The acope of this program is dependent
upon the degree of urbanizatrion around the airport and may vary
conaiderably from study to study., Where the noise impact falls upon
predominately rural land or, where a new airport is built in an
undeveleped area, there may be only & few scattered noise sensitive
uges to be reaolved. In urban areas aend for many existing airporta,
howaver, 1t ia posaible that significant areas of noise sensitive uses
can be involved which require some form of corrective action., Change
of land use to leas senaitive usages, addition of soundproofing ox
nolse 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 persona less sensitive to nolse are
an obvicus and practical strategy for resclving nolse conflicts,
There are many ways of causing, encouraping, or asaisting such
changes. The approaches discussed here are but a few of the many
optiones available.
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(2)

(3)

(4

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, commercinl, 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.

Constructive Use of Planning and Zoning. Detailed planning of

land within the noise impact areas by local suthorities and
conatructive uge of zoning changes can often achieve both
compatibility and increased land and tax values. Existing

uses whst be permitted to continue as long as the use is
continuous and unchanged and until the owner has had an
opportunity to pet fair value from the use. Therefore, noise
senaitive uses cannot be forced into moving by simply zoning
them out, However, constructive use of planning end zoning finds
productive and compatible uses for the land which will give the
precent land owner a falr 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 ares of
exponaive homes on one acre lots directly under the nolse impact
areas of a mnjor airport was revitalized into an araa of
axpengive speclalty restaurants and clubs. Similar

imaginative solutions suited to unique lecal aituations can
graatly minimize or even generate positive benefits from
changing land uses to achieve compatibility.

Constructive Use of Public Capital Improvement Projects.

Locating and programming of public works projects can exert
atrong influences over land use trends and demands. These
include road construction and widenings, transit service,
echools, 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
davaelopment 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.

Purchasa Assurance Program., These are purchase guarantees

appliad to residential properties within the 1lightly or short-
term impacted noise areas which assure their saleability, The
sules would moat likely be to individuals having less noige
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
cognlzant of the nolse levels and eign 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
agslistance could ineclude expedition of any locally controlled
legal constraints and grants or low Interest loans to cover the
actual costs of relocation, These costs could inelude loss in
property value between comparable old and new residences, any
mortgage penalties inecurred, realty fees, and actual moving
costs. Adequate provision should again be inecluded to assure
that all future owners are cognizant of the noise levels and
algn appropriate releases or easements., FProvisions of the
Uniform Relocation Asadistance and Real Property Acquisition
Policies Act of 1970 (P.L. 91-646) are applicable whenever
Federnl or federally assisted programs are involved.

Reducing Nolse 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 conaiasts

of reducing the exterior to interior sound transmission losses of a
building by identifying those structural elements providing
tranamission paths and applying appropriate modifications to improve
noiege attenuation. The effect of applied soundproofing varies as a
function of the degree/cost of modification and condition and
conatruction of the bullding., As to costs, 1f some form of sharing
arrangement between the municipality and the owner is considered, it
ahould be established within the context of the soundproofing analyais
and the means of the participants. Suitable agreements or easements
for nolse should be included in any contractual arrangements. While
aoundproofing is both a feasible and practicable means of alleviating
the impact of external noise, the analyais must be made on & case-
by-case basls in concert with both acoustical and architectural
expertice, Benefits derived will be directly related to the
modification required consldering any conatraints or limits of
application.

(1) Soundproofing Modifications, Achieving nolse reduction through

goundproofing modifications includes minimal efforts of sealing
and/or weatherstripping of windowa, doors, vents, and external
openings. Replacement of hollow-core doors with solid ones and
elimination of direct exterior~interior transmisaion paths
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should alsoc be considered. For progressive levels of noise
reduction, additional measures include: full-time air
conditioning, acoustically treated ceiling panels, double~
glazed windows, elimination of windowa, acoustical entryways,
attic treatment, wall paneling, treated crawl-spaces, and other
sound "sealing" applications., Ventilating systems would be
required with sealed windews., The selection of a single or
combination of approved soundproofing measures should be made
only after a case-by-case analysis. Modifications te 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 lLimits. The general condition, age, and repair
of a atructure 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 nolse to be obtained. Although
alrecraft noise impacts are reduced after soundproofing,
objectiona could be raised to the internal environment as being
"sealed in" with windows sesled or removed. The difference
between indoor-outdoor living activities, after soundproofing,
could provide further paychological objections. Soundproofing,
limits of application, aund 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 benefita
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. Thege additional benefits should
be consldered in preparing a cost/benefit analysia,

Acquisition of Interest in Land. There are often locations or
circumstances within the noilse impact areas which leave 1little
cholee other than direet acquisition of full or partial intereat in
the impacted land by either the airport sponsor or, perhaps, by
state or local levels of government. The Alrport and Alrway
Development Act Amendments of 1976 provide for Federal participation
in the purchase of interest in land adjacent te the airport for
noise compatibility purposes. Additionally, conatructive use of
land purchases for other public purposes can conaiderably enhance
compatibility. Land or interest in land (easement) may be acquired
by negotiation, through a veluntary 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-
aver Federal or federally essisted programs are invaolved,

¢H)

(2

Land Added to Airport. This is land which 18 either incorporated

into the alrport 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 operatiomns, airline
sarvice facilities, future expanaion, and any other areas
used for services and facilities related to the operation
of aireraft. Other typical uses include the terminal and
its associnted uses, parking, remote parking, access roads,
and rapid transit line and station. When possible, land
in this category should be used to effectively reduce
nolse impacta rather than extend them; for instance,
structures or landscaping placed upon the land could be
deaigned to also act as nolse barriers or abaorbers,

(b) Land for Airport Related Uses. This is land outside but
adjacent to the airport which is owmed by and dedicated to :
the service and/or the economic benefit of the airpore.

Such uses may include industrial or commerical developments,
hotels, motels, restaurants, service statlens, retall shops,
and other facilities, Where feasible, structures and
landacaping should be designed to alaso function as noise
barriers.

Land for Other Public Uses. This is land not generally
conaidered to be a part of the alrport 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 astorage yards, water or
sewer works, and fléodways or reservoirs. Other poasibilities
include selected park, recreation, and open space uses which
are nolse tolerant (golf courses, skeet ranges, natural areas,
atc.), All uses nust avoid the types of interferences outlined
in paragraph 22g(2) and be tolerant of future airport growth.
Alago, due precautions should be taken relative to Sectdon &4(f)
of the Dapartment of Transportation Act regarding interim public
recroational use of land which may ultimately be required for
alrport development,
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Land for Compatible Resale. This 1is land which im purchased

via negotiation, veoluntary 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
complisnce 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

ghould 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 proceas provides for coordination between
those preparing and those whoe 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 bullding codes. 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
davelopment. The objective of the preadoptive atrategy is to
identify and thoroughly prepare for various adoptive procedures, to
antlcipate problems, and to avoid or minimize controversy or possible
atalemate. A plan's potential for implementation is greatly
diminished 1f developed without piving adequate consideration teo its
adoption.

Overview. Adoptive procedures and requirements are necesgary for

the land use and noise controls and the corrective actions
racommended 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 alsc be
baneficial.

41. GENERAL APPROACH., The following actions are considered as a generalized

approach for analyzing adoptive requirements and providing asaistance to
adopting agencies., Other steps or actlons may be more appropriate in &
particular instance because of the wide spectrum of procedures and
involved organizations.

[: 9%

b.
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Identify each agency or unit of govermment which plays a part in plan
adoption,

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

Based on recommendations contained in the plan and identified
adoptive procedures, determine the nature of masiatance which can
be offered and provided to each adopting agency.

Page 35



AC 150/5050-6 12/30/77

42.

43,

44,

IDENTIFYING THE ADOPTING AGENCIES. The agencles or local governments

which should adopt the compatibility plon and undertake various
implementation measures are normally identified in the early stages of
the study. This 1s necessary to agsure 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 partiasl jurisdictions in urban areas calls
for a careful review in order to asmsure full coverage. Typically, the
organizations involved include the airport sponsor and study cosponsors,
planning and zoning commissions, citizen groups having participated in
the atudy, 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 appropriste when the airport impact area covers multijuris-
dietional arecas. In mony inatances, they are atudy cosponsors and
adoption 18 an obvious conaideration. This group may also act as a
clearinghouse to obtain concurrence from other organizations having an
intereat in alrport-lond use compatibility,

IDENTIFYING THE ADOPTIVE PROCESSES. After the responsible agencies are

ddentified, the adoptive process for each should be determined. This
may include reviewing enabling legislatien or local charters to determine
required procedures such as statutory waiting periocds or the need for
public hearings. Consultation with the legal staff of each agency tmay

ba appropriate and is suggeated. A common basis for successful challenge
of zoning ordinancesa, for example, is fallure to fully comply with the
procadures set out in enabling legislation or municipal charters.

LEVEL OF ASSISTANCE, Once the agenclies 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 respoctive ogencies. The assistance may include preparing changes to
existing zoning ordinances or developing special ordinancea proposed

in the plan. Aseistance 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
aceomplished 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 agsure timely and
phased actions which allew for all statutory advertising, review, and
walting perioda, The primary objective of this effort is to smooth the
way for and expedite official adoption.

45.~49. RESERVED.

Page 36
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CHAPTER 5. PLANS FOR MONITORING AND PERIODIC REVIEW

50. INTRODUCTION AND OVERVIEW.

i

b,

Introduction. Growth and transiftion in urban locations create

preasures for changes to zoning and other controla established to
achieve and protect compatibility. Although this 1s more prevslent
in urban environments, it may also occur in relatively undeveloped
areas around new airports. These same community growth stimuli are
aleao likely to generate greater aviation activity and sirport
requirements with consequent changes in airport noise impacts. Due
to the diverse and changing conditiong which may affect the plan, a
procedure should be eatablished for maintaining plan viability.

Overview. A suggested method for assuring plan responalveness,

conaisting of both a monitoring activity and periodic and formal
reviews, should be outlined during initial plan development. Also,
responeibility for these activities should be identified in order

to aspure that all involved organizations are cognizant of their roles.

51, MONITORING. Mondtoring includea surveillance of requested zoning
actions, Board of Adjustment actiocns, performance of the plan, and changes
in community attitudes. Included in the mondtoring function is continued
coordination between the ailrport asponsor, local planning and zoning
officials, airport user groups, the FA4 and the public,

a.

b.

Chap 5
Pay 50

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 iInclude
roview of land acquisition or aoundproofing projects and ascertain
whather they are effective, on schedule, or whether modifications
are necesgery. Also, operational procedures adopted as part of the
noise control plan muat be monitored to assure that they are being
adhered to.

Land Use Actions. The reaponsible organization, either the airport

apongor 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 use
changes which would not be consistent with the adopted land use plan.

(1) The airport's sponsor and/or management could, for example,
assune 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:
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{a) Specifically make arrangements with each land use control
body to receive notification of all zoning or Zoning Beard
of Adjustment requests, all subdivision applications, and
all proposed road or utility extensilons.

(b} Participate in public hearings asmociated with the above
actions.

{e) Establish informal working contacts and agreements with
personnhel in the various public agenciea.

{d) Eotablish informal communications with local financial and
lending institutions to be sure they are aware of the
agreed upon and adopted corridors and thelr expected noise
impacts.

(2) Local planning authorities, in & similar manner, could establish
informal working contacts with airpert management and should
be famildar with any studies or activities that could result
in changes to the noise impact corridors.

¢. Community Attitudes, Changes in community attitudes toward airport
impacte or changes in local growth objectives may affect the plan,
Coneequently, they ahould be monitored for use in subsequent
formalized reviews of the compatibility plan,

§2, PERIODIC REVIEW. Pariodic or formal reviews, at intervals of three to
flve years or whan the airport master plan is updated, should be scheduled
and budgeted for during the period of initial plan development. Such a
pariodic 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 problema or deficiencies identified
during the monitoring process and most notably those pertaining to the
parformance of the plan. This review should he 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 normslly not be as extensive as the original
effort but should establish whether the plan remains visble or what
actlons are necessary to correct existing or forecast deficienciles.
The types of activitles included in the raview are:

(1) A comparison of the current compatibility of the airport and
ita environs to that outlined in the plan geoals snd objectives.

Chap 5
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{2) Appraisal of the rate of growth of both the community and alrport
to determine the current and future adequacy of the compatibility

plan.

{3) Review of the alrport nolse contours and zZones in light of both
current and forecast operations and the noise performance levels
of anircraft.

(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 f{rom encroachment

by noise sensitive usces.

(6) Roviow of the effectivenesa of the corrective actions
employed in resolving existing unprotected noise sensitive

usea 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 extensilve

53.~59.

Chap 5
Par 52

reviaion, If this occurs, steps should be taken to initlate a
formalized plan update with consideration given to readoption by
tha reaponsible authorities. Of more immediate benefit are those
actions taken to resolve procedural or coordination

probloms identified in the review. This could dinclude improved
coordination between the airport sponsor and zoning officials,
roaffirmation of underatandings of the plan and responsibility for
its implementation, or even & reasaignment 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 pracluded achievement of planned

compatibility.
RESERVED.
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1.

2!

3.

4.

Appendix 1

APPENDIX 1. DEVELOPMENT OF WORK FROGRAM

GENERAL. The work program is developed to structure the planning effort
and must be sufficlently detailed to assure that essential work 1s not
overlooked., It requires a coordinated effort between the study

sponsors and coaponsors, the citizen planning group, and local planning
authorities, Community needs, as well as aviation neceds and estsblished
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
actua) planning process. The importance of the initial work cannot be
ovarlooked since it becomes the framework for sccomplishing the land use
plan, The major steps suggested in the deaipn of a work program include
formulating a atatement of objectives, developing planning criteria, and
writing a detailed work program.

STATEMENT OF OBJECTIVES. The statemant of objectives is a clear and
concige atatement 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 1llustrates
the tone and acope of a typilcal statement but is not intended to serve as
& model. The statement for each individual study must be designed to
satisfy the needs of a particular situation.

PLANNING CRITERTA. The second suggeated 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 18 to be accomplished, specific goals to be satisfied, as
well as minimum accomplishments of the plan., Some examples of posasaible
design criterda 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 citizena and plannera ghould develop criteria

based upon thelr own statement of objectives and thelr 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 Illustraticn
1-3. The program developed for a particular study would be sufficiently
detailed to provide an underatanding of how the study is to be conducted.

Par 1 Page 1
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ILLUSTRATION 1-1
SAMPLE STATEMENT OF OBJECTIVES

The goal of this airport-land use compatibility etudy is to achieve a
broad~based and lasting compatibility between the airport and its environs by:

1.

2!

3.

6.

7.

9.

Page 2

Tdontifying existing and potential conflicts including, but not limited
to, thope coused by nolse and alrport-environs incompatibilities.

Roeolving existing Incompatibilities and precluding realization of
potential incompatibilities via the development of suitable plons and
implementatien procedures;

Actively involving the affected citizenry in the planning and decision~
making process;

Kesping the genaeral public fully informed on the direction, activities,
progress, and achievements of the study; and

Unifying, through constructive coordination, area apencies and resourcen
for a commén cause.

Minimizing noise at the source directly through local programa where
poasible.

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

Directing the cconomic and land use development of airport-related
activities, general urban developmant, and public projects toward
deliberate improvement of the local community.

Preoerving and protecting the natural environment,

Par 4



.

R T

e

a

g

L A

SN DAL

12/30/77 AC 150/5050-6
Appendix 1

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 nelither a complete nor a minimum 1isting 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 unlesa suitable soundpreofing measures are
included in the implementation scheme.

3. Ground accees to the airport shall not be routed through any established
residentinl area except via previcuasly estahlished routes or via
facilities having suitable expansion capability.

4., The plan may not place any form of nighttime curfew upon airport i
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 i
environmental criteria, factors, or considerations,

Par 4 Page 3
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ILLUSTRATION 1-3

WORK_PROGRAM OUTLINE FOR_TYPICAL AIRPORT-LAND USE COMPATIBILITY PLANNING STUDY

1. Program 'ormulation.

n.
b.

Ce

£,

Recognition of Need.
Preliminary Work Program.
Eatabliahment of Cosponsorship.

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

Planning Team.

(1) Identification of Fumctiona.
(2) Selection of Team.

(3) Organization of Team.
Citizen Participation Program.

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

Identification of Community Goals, Values, and Neods.

2, ‘P_l._a!l_'g_!-nﬂ Stud! .

[i

fl

Page 4

Davelopment of Work Program,
{1) BStatement of Objectives.
(2) Planning Criteria,

(3) Detailed Work Program,

Identification of Exigting and Future Aviation Needs and the Rasulting
Noisa Quality Patterns (LUG Zones).

Identificotion of Study Area.

Jdentification of Community Noise Sensitivity Criterion (LUG Chart II).
Identification of Existing and Unconstrained Future Land Use Patterns.
Devalopment of Alternatives.

(1) Alternative Physical Scheme.

(2) Draft Implementation Program for Each Scheme, '
(3) Evoluate Social, Economle, and Environmental Coats for Each Scheme.

Par 4
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g.

h.

i.

Appendix 1

Selection of Alternative.

(1) Preparation of Decision Matrix,
(2) Citizen Involverent and/or Public Information Meetings,

(3) Selection of Alternative,
Development of Alternative Into a Plan.

(1) Coerdination With Citizen Planning Group.
(2} Development of Physical Plan.
(3) Development of Implementation Program.

(a) Finencing Scheme.

(b) Noise Controls (see paragraph 31).

(c} Development Controls (see paragraph 32}.
(d) Cotrrective Actions (see paragraph 33).

1 Changes in land Use.

Actions to Encourage Favorable Trends or Discourage
Unfavorable Trends.

Detadiled Planning and Zoning Actdions.

Recommendations on Public Capital Improvement Projects.
Purchase Assurance Program.

laln jor

Reduction in Noise Sensitivicy (Soundproofing Program).
Acquisition of Interest in Land.
Other Actions.

BT

(e) Implementation Responsibility Matrix,

(4) Adoption Documents.

Recommendation for Adoption.

(1) sStaff Endorements (Airport, Urban Planning, Public Worka,
Legal, ete).

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

3. Plan Adoption.
4. Monitoring and Periodic Review.

Par 4
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Appendix 2

APPENDIX 2, AIRCRAFT NOISE ESTIMATING METHODOLOGIES

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 & listing
of references which may be consulted to obtain detailed technical
information. The descriptions are proceeded by a brief glossary of some
terma often encountered in discussing noise.

GLOSSARY OF NOISE TERMS.

2.

Decibel (dB), A numerical expression of the relative loudness or
level of a sound, i.e., the sound pressure level.

A-Weighted Sound Level (dBA). The human ear is more sensitive to

b.
spund energy at high frequencies than at low frequencles. Also,
the ear's sensitivity to soundas of different frequencles changes
with the level of the sound. The A-weighted sound level 1s the
actual measured sound level weighted to match the sensitivities
of the human ear. This may also be written dB(A),

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

FAA INTEGRATED NOTSE MODEL VERSION I (INM-1}.

Par 1

Overview. The INM~1 was developed by DOT/FAA to provide a conceptually

ajmpla and flexible method for characterizing alreraft noise near
airports. For acceptable definitions of alrcraft operaticns, the
INM~-1 is capable of computing nolse exposure for five different noise
meagurea,

(1) Measures., Nolse measures (metrics) avallable from the model
are Nolse 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 pumber of user
specified A-weighted sound levels in decibels, dBA, (TAsg5, TA9S5,
etc,). All of these measures can be displayed in the form of
contoura of equal noise exposure to a desired map scale. The
users will normally choose a aingle measure of greatest interest
for contour plotting, although plots in more than one metric can
be readily obtained. The INM-1 algo automatically provides
numerical listings of the calculated nolse values at all
intersecting points en a grid which encompasses the airpert and
its environs, This printed output inecludes computations of the
four nolse measures based on accumulated acoustical energy, and
time-above-A-weighted sound levels for six selected noige

Page 1



AC 150/5050-6 12/30/77
Appendix 2

b.

4, DAY

thresholds, from 65 decibels to 115 decibels. The time of exposure
calculatliona are further broken down into three daily perieds:

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 alrport and
its operaticn 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 nolse contours, and computed noise levels at grid
points. Optione are provided to plot contours of any of the four
cumulative energy metrice or contours of aqual exposure in
minutes over specified A-weighted sound levels. A very
convenient option 18 specification of the contour plot scale
g0 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.
Caleulations at each grid point are printed in tabular form.

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,
January 1978 (available through the National Technical Information
Service, Springfield, Virginia 22151).

-~ NIGHT AVERAGE SOUND LEVEL Ldn.

Page 2

Deserdiption. Ldn was developed in 1973-1974 for the Environmental
Protection Agency. It is receiving wide use for estimating nolse
impacts at both civil and military airports and is based upon an
Equivalent Sound Level (Leg). The Lgp is welghted to account for the
quieter background noise levels from 10:00 p,m. to 7:00 a,m., with a
10 4B penalty applied. It is a measurable quantity and can be
measured directly at existing airports using portable monitoring
equipment. Also, Lgp may be used for quantifydng other noise
sources, such as auto traffic, and for comparing them to sirport-
generated noise. Contour values usually range from less than 535 Ldp
for lightly impacted areas to more than 75 Ly 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

(aee reference (2)({a) below),

Par 3
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TYPLCAL DAY-NIGHT AVERAGE SOUND LEVEL (Lgy,) CONTOURS

-

OFEET__adoo __ anog
w0 eao0

ILLUSTRATION 2-1
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b.

Referencea.

(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) Devaloping Nolse Exposure Contours for General Aviation
Alrports; D.E. Bishop and A.P. Hays; Bolt, Beranek, and
Newman, Inc.; Report No. FAA~AS-75-1; December 1975
(avallable through National Technical Information Service,
Springfield, Virginia 22151, No. ADA 023429, §7.75).

5. NOISE EXPOSURE FORECAST (NEF).

.

b.

Page 4

Description. The NEF was developed in 1967 as a refinement of the
compogite noige rating (CNR) methodology (see paragraph 9). It takes
into account the factors considered by the CNR plus the additional
axposure factors of the duratlon of alrcraft flyovers and of discrete
(pure) tones such as turbine ''whine'. The NEF is a complex procedure,
ugually requiring the use of a computer for noise contour development.
NEF for general aviation with some jet cperations can, however, be
obtained from reference (1) below. Contours derived viz this method
usually range from leas than 20 NEF for lightly impacted areas to
more than 40 NEF for heavily impacted areas, The NEF is a calculated
nolee exposure value and cannot be directly measured.

References.

(1) General Information. DPeveloping Nolse Exposure Contours for
General Aviation Adrports; 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) Nolse Exposure Forecast: Evolutlon, Evaluation, Extensions,
and Land Use Interpretations; W,J. Galloway and D.E, Bishop;
Bolt, Beranek, and Newman, Ine.; Report No. FAA-NO-70-%;
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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 Noilse Exposure Forecast Areas for
Alrcraft 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 Technlecal Informaticn
Service, Springfield, Virginia 22151, No. AD 660-706,
$5.25).

6. COMMUNITY NOISE EQUIVALENT LEVEL (CNEL).

a.

Deseription, The CNEL was developed for the State of California.
It 18 quite similar to the Ldn, except that it introduces an inter—
madiate welghting 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, 1s & measurable quantity
and can be measured directly. The contours are typcially computer~
produced.

References.

(1) The Adopted Noise Regulations for California Airports,
TITLE 4, Reglster 70, No. 48-11-28~70, Subchapter 6, Noise
Standards {(distributed by Documente Section, State of California,
P.0. 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 Mumber EP 1.2:N69/6, 52.25).

7. EQUIVALENT SOUND LEVEL (Log).

a.

Par 5

Description., The Leq 1s formulated similarly to Ldn and CNEL, except
that it includes no time of day correctlions. Laq 48 an enerpy
summation of the aggregate nolse 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.

Raferenceas. Computation of Noilse Exposure Values - Integrated Nolae
Model, Wyle Research Report WCR-77-1, January 1977; Evaluation and
Sensltivity Analysis of Alrport Noise Characterization Methodologies,
MITRE MTR-6994, August 1975.

Page 5
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8. TIME ABOVE A THRESHOLD OF A-WEIGHTED SOUND LEVEL (TA}.

a.

b,

Description. Time Above a Threshold of A-weipghted Sound Level (TA) is
a noise measure recently developed by the FAA., TA indicates the
amount of time that a threshold sound level 1s exceeded at a given
point. TA, which uses no time of day welghting, can be directly
meagured and provides an objective description of the noise climate
around airports. However, no criteria have been developed for elther
excesaive or appropriate exposure. TA is available for noise
thresholds ranging from 65 to 115 dBA.

References, Computation of MNoilse Exposure Values - Integrated Nolse
Model, Wyle Research Report WCR-77~1, January 1977.

9. COMPOSITE NOISE RATING (CNR).

a.

Page 6

Description. The composite noige rating (CNR) is a summary measure
of the aireraft generated noise environment in the vicinity of alrports
over a 24-hour period, The CNR methodology was developed in 1952 and
18 the oldest of the methodologies in use. The CNR 18 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, ldentified

by the human ear) nolse 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 nolse
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 quleter overall nolse
levels and the resting activity of the majority of the population
during the late evenlng 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 percelved
noise level; similarly, nighttime operations have a much greater
effact upon percelved nolsiness than daytime operations. Contoura
developed via the methodology are drafted upon a map of the airport
and its environs. The contour values usually range from less than

90 CHR for minimally impacted areas to more than 115 CNR for heavily
impacted areas, Caution is suggesated in applying CNR methodology to
general aviation alrports since in such use it tends to exaggerate
Iindications of noiase impact.

Reference.

(1) General Information. Developing Noise Exposure Contoura for
General Aviation Alrports; 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).

Tachnical Information. Land Use Planning Relating to Aircraft

Hoise; W.J., Galloway and A.C. Pietrasanta; Bolt, Beranek, and
Newman, Inc.; Technical Report No. 821; October 1964 (available
through the Natlonal 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 Folicy. 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,

:

8

Par 1

Evaluating alternative development plans such as the construction of
new runways, extending runways, and displacing thresholds which would
ahift nolse away from populated areas or reduce nolse impact over
presently impacted areas.

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

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

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

Determining location of engine run-up areas.

Examining feasibility including the legal restraints of establishing
landing fees based on aircraft nolse emission characteristics or time
of day.

Examining feasibility including legal restraints and effects on
interstate commerce of:

(1) Iimicaticns on the use of or operations at the airport in
a particular time period or by aircraft type, such as:

1l 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 alrcraft type or time of day.

Page 1 {and 2)
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Appendix 4

APPENDIX 4, EXAMPLE COMPATIBLE LAND USE PLANNING
AND IMPLEMENTATION 3CHEMES

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

a. Seattle-Tacoma International Alrport, Senttle-Tacoma, Washington.
Thin exaomple shows the use of a number of remedial controls at an

exioating airport in a built-up ares.

b. Dallas-Fort Worth Rogional Adrport, Dallas-Fort Worth, Texas.
This exomple shows constructive use of local planning and zoning to
mointain compatibility around & new airport in a rapidly developing
urban area.

¢. Huntsville-Madison County Jetport, Huntsville, Alabsma. This example
shoWs the use ¢f & combination of land use and operational controls
to maintain compatibllity at an expending airport ip the open
countryside.

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

e¢. logan International Adrport, Beston, Massachusetts. This illustrates
the use of a combination of remedinl and operational controls to
nindmize incompatibility at an existing alrport in an intensively
daveloped urban area.

Par 1 Page 1
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2, BEATTLE~TACOMA INTERNATIONAL AIRPORT.

! a. The Adrport. Seattle-~Tacoma International Airport serves a large
hub and is the principal commercial airport for Seattle-Tacoma

and the Pacific-Northwest (see Illustration 4-5-1). The alrport has
grown from 906 acres in 1942 to 2,200 acres in 1974, The activity
statistics for Flacal Year 1976 are as follows:

(1) Total operations: 167,427 (alr carrier: 113,155).
(2) Enplanements: 3.21 million.

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

c. Formnt of the Study. The planning program selected involved five

! ma)or compeonenta: airport plonning, community planning, environmental

i 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.

4. The Compatibility Plan. The plan developed detailled goals and
poelicies to:

{i) 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
activitles, general urban development, and public projects
toward deliberate improvement of the local community,

(4) Preperve and protect the natural environment.

(5) Use the drainage holding ponds, watercourses, and wet lands for
racreation incorporated into a network of open spaces.

Page 2 Par 2
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SEA-TAC INTERNATIONAL
AIRPORT PROPOSED
LAND USE PLAN

LEGEND:

[ sinaLe ramiLy nesiDeniaL
] MEDIUM DENSITY RESIDENTIAL
HIQH DENSITY RESIDENTIAL

: OFFICE

{ COMMUNITY RETAIL BUSINESS

; HIGHWAY ORIENTED BUSINESS
) AIR TERMINAL/RELATED DUSINESS
AIPORT FAGILITY

INDUBTRY

[T community Faciy

fIST] open space

MAJOR TRANSPORTATION FACILITY
F=X1 wev cincuation reatunc
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TLLUSTRATION 4-~5-2
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Use natural features and open spaces to separate different land
uses,

Enhance and protect permanent residential neighborhoods.
Resolve the uncertainty connected with noise lmpact.

Accomplish land use conversion within or near aingle-family
residential aress via orderly transition programs.

Implementation Strategy. Implementation is based upon
acquisltfon ot preacrfged lands by a public authority, private
redavelopment, or land use conversion, and reinforcement of existing

land yse arsas or neighborhcods.

¢V

(2}

(3

Acquisition Arens. 1land areas having the highest nolae impacts
will be primarily devoted to open space type uses upon removal
of the exieting incompatible uses. The planned uses include
agriculture; parks; landacaped buffer arcas; and recreational
areas for nature trails, golf courses, soccer, rugby, field
archary, horscback riding, and water sports, Also, a portion
of the aren will be reserved for future air facility purposes,
i.e., air cargo, maintenance, general aviation, ete.

Conversion Arase. Recognizing the problems involved in
coverting large arcas of land from one use to ancther, the
Planned Unit Development (PUD) zoning format was adopted.
Conversiona will include: conversion from single family to
medium density multi-family with proper sound insulation; high
und medium density appartments plup airport-related business
uses; an expanded service complex for the aponsor's other
services; and manufacturing and industrial uses.

Reinforcement Areas. These deal with land areas end neighbor-

hooda that are to be retained in their existing use and
character. WNoise remedy programs will be establiched and
implemented. These Include but are not limited tot

(a) Establishment of an ongoing noise monitoring progran.

(b) Utilization of new locations for engine maintenance run-ups
to minimize off-alrport exposure patterns.

(¢) Enforcement of stricter curfews on nighttime maintenatice
TuUnR=ups.

(d) Outright acquisition of severely impacted properties.

{e) Purchase assurance or guarantee for impacted property
owners.

Page 5
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Acquisition of appropriate avigation easementa.

Cost sharing and limited cost sharing insulation programs
for noise affected atructures.

Davalopment contrele by public ngencies.

Property advisory services.
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3. DALLAS-FORT WORTH REGIONAL AIRPORT.

a.

Cs

dl

Page 8

The Alrport. The Dallas-Fort Worth Reglonal Airport, which was
opened in 1974, is situated on 17,520 acres hetween Dallas and
Fort Worth, a large hub. The activity statistics for Fiscal Year
1976 are as follows:

(1) Total operations: 351,426 (alr carrier: 291,956).

(2) Enplanements: 7.71 million,

The Problem. When the airport was sited at the weat edge of Irving,
Taxas, it was recognized that in spite of the airport's huge size and
extonsive buffer areas, there would still be significant noise impacts
outaide the airport (see Illustration 4-D-1). A number of different
atrategles were utilized to assure long-term compatibility within
these noise impect areas. This example discusses one of these
techniques and fllustrates 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 Irving's existing master plan
had designated residentinl development for the area to be impacted.
Development under that plan would have been incompatible with the
projected levels of aircraft noise,

The Compatibility Plan, A compatible land use study was commissioned
for the dimpacted 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 net only be fully
compatible but would also compliment the adjacent sirport and
enhance the city's tax base.

Inplomentation Strategy. A new zoning district, Industrial Park -
Adrport Related {see Illustration 4-D-2), was written &nd 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 compatibdlity zoning within the impacted area. The compatibility
plan has now been fully implemented.

Par 3
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AIRCRAFT SOUND EXPOSURE:
DALLAS - FORT WORTH REGIONAL AIRPORT AND ENVIRONS
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4. HUWTSVILLE-MADISON COUNTY JETPORT.

a. The Alrport. Huntsville-Madison County Jetport, serving the
Huntaville-Madison County small hub in Alabama, was bullt in 1967 and
covers 2,630 acres. The activity statistics for Fiscal Year 1576

are as follows:
(1) Total operationa: 102,760 (air carrier: 17,601).
(2) Enplanements: 223,789 million.

b, The Problem. The airport, having been built in the open countryside,
io esgentially frue of noise compatibility problems {see Illustration
4=H-1). The primary objective of the planning study was to preserve
that state of compatibility in the face of growing pressures for
urbonization and to foster environs which would be both complimentary
to tha airport and an economic aseet to the area.

¢+ The Compatibility Plan. The configuration of the airport, including
both existing and future runways, was established prior to initiating
the land uae plan. The only variables remaining were
control of naw development and operational procedures. Runway
alignments, prevailing winds, and existing urbanization patterns all
favoraed a linear operations scheme in which larger, noisier aircraft
would remain essenticlly 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 aren exposed to high
levels of aircraft noise and, hence, the total land area needing
protection, Multiple modes of tranaportation, including rail and
water as well as air oand an interstate highway, favored industrial-
commercial development to the north, northeast, and aoutheast of the
airport. 4n extensive crea of flood plain lying east and south of
the airpert discouraged development of these areas. An extenaiva
arca along the Tennessee River south and southeast of the airport is
cccupied by the Wheeler National Wildlife Refuge, thus precluding
further devalopment in those locations. The remainder of the land
within the noise impact areas was recommended for compatible
agricultural usaa,

d. Implementation Strategy. Implementation involves principally twa
soets of controls -~ controls over new development and airport area
operational controls. The new development 1o to be controlled by
a saries of land use and development controls (zoning, ete.) designed
to both protect the nolse impact aress from intrusion by unprotected
noias genaitive unes and to encourage development of nolse tolerant
commercial and industrial uses (sec Illustration 4-H-3). These
controle (ordinances) are being adopted by the lecal
Jurisdictione. The airport area operational controls are designed

Page 12 Par 4
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to keep Jet aircraft over the designated nolse impact areas when they
are below nolse critical altitudes (see Tllustration 4-l-4). The

FAA has agreed to iInitlate procedures to conduct air traffic for
compatibility with the land use plan once the land use controls have
been adopted by esach of the local jurisdictions. The execution of
the plan 1s progressing at a reasonable pace.
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5. TPHOENIX SKY HARBOR TNTERNATIONAL ALRPORT.

[: 1

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

(1) Total operatioms: 425,773 (air carrder: 91,054).
{2) Enplanements: 2,20 million.

The Problem., Urbanizatfon had gradually closed in upon the eastern
approaches to the airport (see Illustration 4~P~1l)., The Salt River
Channel, a dry riverbed, runs in an east-west direction on essentially
tho axtended centerline of the prineipal runway. Because of periodic
flooding, residential development has remained a good diatance back
from the channel. This presented the poasibility of using the river
and ite floodway am a noise impact corridor relatively free of
existing incompatibilities and relatively secure from future
intrusions. Use of this corridor hed been informally agreed upon

by airport management, aircraft operators, and the FAA se a noise
abatement procedure. However, publication of a draft environmental
impact atatement for & needed runway extension indicating that both
axiating 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.

¢. Tha Compatibility Plan. The planners, in cooperation with the FAA,

Page 18

utilized time-lapac photography of the airport's ARTS III radar
diaplay to plot actual £light tracks of approaching and departing
aireraft., Since the operation of larpe alreraft 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
pathe and is reascnably represented by such noise impact mensurement
tachniques as the NEF. Adrcraft flight tracks falling outside the
corridor can then be considered major deviationa 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
arrivalas and 67 percent of the observed departures operating cutside
the desired flight corridor. An action program conalsting of the
following elements was daveloped to deal with the problem.

(1) Revieion of existing ailrcraft approach and departure procedures
to eliminate pilot misunderstandings.

{2) Development of new air traffic controller procedures and

inatallation of additional navigational aide 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
revislons effactive.

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

(5) TFormulation of a continuing airport/community communicatdion
channel in the form of a Sky Harbor Noilse Abatement Committee.

d. Implementation Strategy.

(1) Approach Procedures. The instrument approach procedures in use
were already contributing to the compatibility effort by
providing positive guldance 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
procadures were adopted and visusl approach charts (ace
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 conatraint, they also take
into account noise sensitive ereas, A standard instrument
departure procedure was published (asee Illustration 4-P-3).

The departure procedure formalizes the Salt River Channel
departure corridor making use of a non-directicnal radio beacon
as a guide for departing aircraft in the Scottadale~Tempe area.
The City of Phoenix acquired a site for this navigational aid

and the FAA installed the equipment. Formal publication of these
ravised pilot aids and installation of the beacon should imsure
that pilots ueing the airport are knowledgeable of these
procedures and thus eliminate misunderstandings and unfamiliarity.

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

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

Page 20 Par 5
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inform the industry representatives of the study concluaiona

and tha recommended action program which was evolved therefrom.
This initial meeting and several subsequent sessiong resulted in
erantion of a real awareness of the noise problem and an
industry pledge of full cooperation in minimizing future
oceurrence of major deviations over reeldential areas. The
pooitive tone of this cooperation was encouraging and an informal
airport/airline working group of sirline pilots, FAA air traffic
control peracnnel, and the City of Phoenix Aviation Department
staff and thair consultants wos established to work on the
initial action program steps and to develop additional means of
improving the aystem performance.

(5) Continuing Alrport/Community Communications. In order to
ingura 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,

Evaluation of the Plan, A sacond radar survey was conducted in

order to evaluate improvements derived from the initial action
program. The rasults indicated that substantiel improvement

had been realized in the residential arens most affected by nolae
as a direct reault of thepe initianl actions, Daparture complisnce,
for example, had improved to 60 percent. This progresa should be
enhanced in the future as the procedures become more familiar to the
users.
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6. LOGAN INTERNATIONAL ATRFORT.

a. The Alrport, Logan International Alrport serves the Bosteon large
hub and 18 located on a amall peninsula in Boston Harbor. The
airport property consists of 2,384 mcres (see Illustration 4~B-1),
The activity statistics for Flecal Year 1976 are as follaws:

(1) Total operations: 300,799 {air carrier: 208,208).
(2) Enplanements: 5.17 million.

b. The Problem. The alrport is at the center of a major metropolitan
complex and 1ig surrounded on three aides by noise sensitive uses.
Expanaion 18 limited by both urbanization and the harbor. It was
eatimated 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.

¢. The Compatibility Plan. It was recognized that it would not be
poaaible to eliminate all the noilse conflicts without relocating
the airport. Also, lengthening of runways at thelr inner harbor
ends (to permit alrcraft taking off from those ende to climb higher
before overflying noise sensitive areas) was penerally 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 seriea of
policies to be adopted by the port authority, dealgned to gulde the
aponsor's future actions, and to achleve the improvements in
alrport-environs compatibility proposed in the compatibility scheme.

d. TImplementation Strategy.

(1) Noige Forecapts. An B0 percent growth in airline paasengers was
forecast for the next ten years but with a elowly declining
number of ailr carrder flights. This latter estimate was based
upon increased load factors and a transition to larger capaclty
alrcraft. 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 nolse problems.

The plan also assumed alr carrler replacement or retrofit

of noisy aireraft through implementation of the FAA Aviation
Noise Abatement Policy., Coupled with the projected decline
in total number of air carrdier operations, this would
significantly reduce the area impacted by noilse and make
poseible judicious use of noise control and corrective actilons
to minimize the remaining noise impacts.
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(2)

(3

Noise Contyols.

Logan International Alrport has had an excellent
history of piloneering and cooperation in utilizing operational
procedures to minimize nolse impacts. The plan, therefore,
called for maximum utilization of preferential runways for noise
abatement purposes, conslstent with weather conditions and
operational safety. Refinement of operational techniques would
include more specific locatilen of ground points over which noise
abatement turns are to be made and guldance to pilots from tower
controllers in locating these points (see Illustratien 4-B=2).

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

property.
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