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(Abstract)

The Federal Aviation Administration has issued a new advisory c_rcular

providing guldanea for airport-land use compatibility planning at new

and exlsting airports. The comprehensive plsnslnE approach discussed 0._'
In the guidance stresses balance between the needs and tolerance_ of

both the airport and its envlrons. A system of Land Use Guidance Zones

_s used to translate airport noise into categories of compatible land

use. Reduction 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 lts

implementation program accurately reflect the individual chaeacter_ of

affected communities. The circular furthers the objective of reduoir_

noise impact as articulated in the Department of Transportation Av_atlon

Noise Abatement Policy. Advisory Circular 15d/5050-8,"Alrport-Land

Use Compatibility Planning, is available from the Superintendent of

r Documents, O.S. Government Printing Office, Stock Number 050-007-00417-6,

current price $2.50.
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Paso 7. _a AICUZ ProJee" Office is In Ream 11567.

PaSQ 25, The laaC line ehould read: "...the eompaC'lbil'_Cy plan.
Councioe in many states do ne e. have zoning aue.horicy, hence
land use cant'col via zoning in these staten scope ac the
mun:tctpel hoe.dory."
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F£D[RAL AVIATIOH ADMIHISTRATIOH

SUBJECT:AIRPOR_-LA_us_C0M_A_IBILI_YP_ING

I. PURPOSE. Thi_ advisory circular provides generalized guidance for
compatlble land use planning in the vicinity of both new and existing

airports. It is in,ended to assist ai_por_ sponsors, local government
officials, and both airport and urban planners by presenting techniques
and ideas available for pianning and achieving iong-term compatibility

_; between airports and their environs. It also provides guidance which

may be used in developing noise control plans as encouraged by the
Departmen_ of Transportation Aviation Noise Abatement Policy issued on
November 18, 1976.

I 2. CANCELLATION. Advisory C_rculer i50/5050-2, Compatlbie Land Use

Planning in the Vicinity of Airports, dated April 13, 1967, is cancelled.

• 3. REFERENCES.

a. The lateflt issuance of the following free publications may be
obtained from the Department of Transportation, Publications
Sectlon, TAD-443.1, Washington, D.C. 20590. Advisory Clrcular 00-2,
updated trlannuaily, contains the llstin8 of all current issuances
of these circulars and changes thereto.

(i) AC 00-2p Federal Register, Advisory Circular Checklist and
Status of Federal Aviation Regulations.

(2) AC 150/5050-4p Citizen Participatlon in Airport Planning.

(3) AC 150/5100-7, Requirement for Public Hearing in the Airport
Development Aid Program.

(4) AC 150/5100-11,Land Acqulsltlon and Relocation Assls_ance

Under the Airport Deveiopment Aid Program.
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(5) AC 150/5190-4, A Model Zoning Ordinance to Limit Heights of
Objects Around Airports.

(6) AC 150/5200-3, Bird Hazards to A/reraft.

(7) AC IS0/5900-I, The Planning Grant Program for Airports.
4

h. The latest issuance of AC 190/5070-5, Airport Master Plans, which is
a for-sale publication and can be found In AC O0-2, may be obtained
from the Superintendent of Documents, U.S. 8overnment Printing
Office, Washington, D.C. 20402. Use the OPO catalogue number when

ordering, along with the FAA number and title.

o. Aviation Noise Abatement Policy, U.S. Department of Transportation,
Federal Aviation Administration (FAA), November 1976, may be obtained

from the Office of Environmental Quality, AEQ-Z20, Federal Aviation
Administration, 800 Independence Avenue, S.W., Washington, D.C. 20591.

d. Impact of Noise on People, U.S. Department of Transportation, Federal

Aviation Administration, May 1977, may be obtained from the Office of
gnvi_oumental Quality, AEQ-120, Federal Aviation Administration,
800 Independence Avenue, S.W., Washington, D.C. 20591.

a. FAAmovie, "Where Airports Begin," a 20-mlnute sound and color 16_m
film, may be obtalned_ on a loan basis, from: Film Library,
AAC-44H, Federal Aviation Administration, P.O. Box 25082,

Oklahoma City, Oklahoma 75125. Include title and film number
(PA-O5-75), the complete address where film is to be shipped, first
choice of show date, and alternate choice of show date. Allow at

least 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
Documents, U.S. Government Printing Office, Washington, D.C. 20402,

Stock Number 2300-00264, 60 cents.

g. Airport Noise Impact: Planning Guidelines for Local Agencies, U.S.
Department of Housing and Urban Development, November 1972, for sale
by Superintendent of Documents, U.S. Government Printing Office,

Washington, D.C. 20402, Stock Number 2300-00214, $5.60.

h. FAA Integrated Noise Model Version I (INN-I): Basic Users Guide for

the Integrated Noise Model Version I, Report No. FAA-EQ-78-OI,
January 1978, and the FAA Integrated Noise Model (Brochure),
Report No. FAA-EQ-Tg-02, January 1978, may be obtained from the

National Technical Information SerVice, Springfield, Virginia 22151.

Page 2 Par 3



q
_

c'3

0
_
j

u
l

_
_

O
O
o
J

U
_J

_j

.-rl
r-I

_
14

0
_

_

IJ
IJ

I11
Q

_
o

o
_'°

,_
*

N
N

,,_1
0

t,4
,_



12/30/77 AC 150/5050-6

TABLE OF CONTENTS

Pa_e No.

[ CHAPTER i. INTRODUCTION. 1

' ' " I. Purpose. 1
• 2. Objectives. 1

3. Background. 1
4. Airport-Land Use Compatibility Planning. 4

5. Responsibility for Airport-Land Use 4
Compatibility Planning.

6. Citizen Involvement. 5

7. Joint-Use Airports and AICUZ. 6
8. Financing the Airport-Land Use Compatibility Plan. 7
9.-19. Reserved. 7

C}_%PTER 2. THE COMPATIBILITY PLAN, 9

20. Introduction and Overview. 9

21. Land Use Guidance Zones IO

22, Planning Actions. [5
23.-29. Reserved. 21

CHAPTER 3. IMPLEMENTATION STRATEGIES. 23

30. Overview. 23
31. Noise Control. 23

32. DEvelopment Control. 24
33. Corrective Actions. 29
34,-39, Reserved. 34

CHAPTER 4. PLAN ADOPTION. 35

40. Introduction and Overview, 35

41. General Approach. 35
42. Identifying the Adopting Agencies. 36

43. Identifying the Adoptive Processes. 36
44. Level of Assistance. 36
45.-49. Reserved. 36

CHAPTER 5. PLANS FOR MONITORING AND PERIODIC REVIEW, 37

50. Introductien and Overview. 37
51. Monitoring. 37
52. Periodic Review. 38

53.-59. Reserved. 39

Page i



AC 150/5050-6 12/30177

Paso No.

APPENDIX I. DEVELOPMENT OF WORK PROGRAM. (5 pages) 1

APPENDIX 2. AIRCRAFT NOISE ESTIMATING b_ETHODOLOGIES. (7 pages) 1

APPENDIX 3. NOISE CONTROL ACTIONS. (i page) 1

APPENDIX 4. EF_kFiPLECOMPATIBLE LAND USE pLANNING AND (27 pages) i
IMPLEMENTATION SCHE_S.

Page il



12/30/77 AC 150/5050-6

CHAPTER I. INTRODUCTION

i. PURPOSE. This advisory circular has been prepared by the Federal

Aviation Administration (FAA) to provide generalized guidance for
compatible land use planning in the vicinity of both existing and new

airports. It is intended to assist airport sponsors, local government
officials, and both airport and urban planners by presenting techniques
and ideas available for planning and achieving long-term compatibility
between airports and their environs. It also provides guidance which

may be used in developing holes control plans as encouraged by the DOT
Aviation Noise Abatement Policy issued on November 18, 1976. These
guidelines are general and should be considered as only one of many

approaches. There are ether techniques which can be used; the approach
selected should be adjusted to suit the requirements of individual
studies. The guidance is organized to provide a general discussion of

alrport-land use compatibility planning, with a series of appendices
providing more specific examples of techniques and case studies.
Compatibility plsnnlng is s continually evolving art; this advisory
circular will be updated as the state of the art is enhanced by

interagency experience in this significant area.

2. OBJECTIVES. The objective of airport-land use compatibility planning
and implementation is the achievement and maintenance of compatibility
between the airport and its environs. Inherent in this objective is

the assurance that the airport can maintain or expend its slze and level
of operations to satisfy existing and future aviation demands and that
parsons who llve, work, or own property near the airport may enjoy a
maxlmu_ _noant of freedom from noise or other adverse impacts of the

airport. Equally important is the protection of the public investment
in a facility for which there may be no feasible future replacement.

3. BACKGROUND.

a. Need for Airport-Land Use Compatibility Plsnnln_. There are
existing compatibility problems around many airports; conflicts
between airports and their urban environments are evident across the

United States. This represents e serious confrontation between two
important characteristics of urban economics - the need for airports
which meet tranoportation needs and the continuing demand for urban
expansion. Airport owners are finding essential expansion to he

difficult and expensive or even imposslhle at any cost. New
residential and noise eeneitlve development seems to surround the
airport on all sides and Is the source of continual threat of law

suits for noloe damage. On the other hand, ordinary citizens with
investments in homes view the airport and its noisy aircraft as a
threat to both hearing and peace of mind. To them the airport seems

to he ever expandlna, with more and larger Jets added every year.

Chap i
Par 1 Page 1
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There are often other important conflicts such as protection of

runway approaches and the safety of persons and property on the
ground. The conflicts may be reduced, however, and new ones

substantially avoided through the development and implementation of
alrport-land use eompatihillty plans.

b. Aviation Noise Abatement Pollcy. The Secretary of Transportation
and the PAAJolntly issued an Aviation Noise Abatement Policy on

November 18, 1976. The intent of the policy is to significantly
reduce the adverse impacts of aviation noise upon the estimated slx
to seven million Ameclosns presently impacted and to achieve a

substantial degree of noise eompatlbillty between airports and their
environs. The policy recognizes that effeetlve noise abatement
requires coordinated actions by aircraft operator and owner, the

FAA, airport sponsor, and airport neighbors. These actions
include actual source noise reductions through aircraft retrofit/

replacement; modifications in takeoff and landing procedures; and
development of airport noise control and land use compatibility plans
which have the objective of containing severe noise impacts within
airport controlled areas through purchase of land, purchase of

easements for development rights, changes in land use from
noise sensitive to noise tolerant, acoustical treatment of critical
noise sensitive uses, and the prevention of new incompatibilities

through planning, public awareness, and locally adopted land use
controls. A listing of the suggested actions which can be
considered in development of a noise control plan is included in

Appendix 3. The land use compatlblllty plan Is a major segment of
a total noise impact analysis which typically includes examination
of the majority of the noise control planning activities outlined

In that Appendix. The selection of specific aviation noise
control actions can result ia the determination of equally
specific off-elrport noise impact situations. These aviation

to land use trade offs require investigation and weighing
within the context of the overall compatibility planning process.

c. Airport and Community Interrelationships. The airport and the
eoumunity exert a number of important influences upon each other.

Those influences may be generally classifled as economic, social, end
environmental; and they must he taken into consideration during the
process of developing a compatibility plan. The plan must also

be integrated Into the appll_ehle comprehensive plans of the
community, county, metropolitan area, or region.

(I) Economic. The airport and the community have an interdependent
economic relationship which must he considered in the

compatibility planning process. Although an alrportte economic
role In the communlty varies wlth size, it can he a significant
employment canter and often has adjacent coumercial or industrial

development which amplifies thls role. This, in turn, affects

Chad 1
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Appendix 4

housing location, streets, and utilities. The airport is an

entry port for the air-traveling vacationer or business people
and can provide cargo, mail, and emergency transportation

services. In many instances, the size, location, and capacity
of the local airport are major considerations in the selection

of new sites by industries of national stature. The airport is
also a magnet for urbanization and an important shaper of the
eommuaityls growth patterns. Conversely, the airport is

dependent on the economic posture of the community. Often the
airport will be a publicly owned £acility and may be dependent
on local tax support. In such a circumstance, the airport

is dependent on support by local governments and citizens for
revenue and/or general obligation bonds and for acceptance of

Federal or state aid funds, The public's investment includes
not only the obvious direct cost of the airport but also the
opportunity costs, the expended social and environmental costs,
the commitments and economic costs of private investment

associated with the airport, and the costs of other public
investments in the infrastructure necessitated by the airport
in its present location.

(2) Social, The airport plays several important social roles in

the life of the community. For a city with scheduled sir
carrier service, the airport can be a principal transportation
link. For smaller isolated co_munlties, the airport

provides a vital emergency link for transporting the critically
ill, as well as providing access for flying business people

or farmers. The airportts influence upon the communitvts _rowth
patterns, coupled with its possible traffic and noise impacts,

affects the desirability of housing areas and hence the spatial
aspects of the oommunityts social structure.

• (3) Environmental. Although noise is the most apparent environmental

impact of the airport upon the communityj there are others
resulting from ground access and air and water pollution.
Ground access, i.e., vehicular traffic, is often an overlooked
environmental impact of airports. However, access routes can

be designed to minimize pollution and community disruption.
The ai_portts 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
he overriding factors during the consideration of various schemas

to achieve or improve airport-environs compatibility. This could
include actions which relate to protecting runway approaches from

any fo_n of interference or avoiding concentrations of people in
airport approach areas. Safety is a primary consideration in

Chap 1
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developing airport or flight operational changes designed to lessen
noise impacts.

4. AIRPORT-LAND ,USE COHPATZBZLZTY PLANNING, For purposes of thls guidance,
'*Airport-Land Use Compatibility Planning" includes the planning,
implementation, and adoptive actions taken to achieve compatibility
between the alrport end Its environs. Thls planning takes into account

the existing and future needs of the airport as well as the existing
and future needs of the surrounding areas. It typically consists of

these major parts: the compatibility plan, plass and strategies for
official adoption, and a procedure to assure monltorlng and periodic
review of the plan. There is significant interaction among the

components, and in practice they should be developed concurrently. A
brief overview is provided of each component with more detail included
in ensuing chapters. It is also noted that the scale of the planning

effot_ should be proportional to the existing or potential compatibility
problems of the individual alrport-envlrons situation.

a. Compatibility Plan. The compatibility plan includes both a physical
plan and an implementation program. It Is normally prepared
through the uooperetlve efforts of both the airport sponsor and

the local planning agency(s) with inputs from the FAA, airport
users, and residents of the alrportts environs.

b. Plans and Strateslee for Official Adoption. Adoption and execution
are obvious and critical aspects o£ the process which lead to

aohlevlng airport and environs compatibility. Developing an
alrport-land use compatibility plan without adoptlng It or providing
for its execution can only be considered an "exercise." Official

plan sdoptlonj however, can be a tlme-consumlng process with numerous
pitfalls. This portion of the plan develops strategies and procedures

_o smooth the way for adoption and to help assure the execution of
th_ plai_.

c. Plans for Monltorlns and Periodic Review. Urban areas are in a
continual state of change. Population growth and speculative entre-
preneurlsm generate continuous pressure against zoning and other

development controls establlehed to achieve and prefect compatibility,
Because of this, a continual or periodic review and feedback process
should be established to monitor the compatibility and implementation

plan. During Inltlal plan development, the frequency of review as
well as the responsibility for thls review by the airport sponsor

and local planning authnrltiee should be clearly defined.

5. RESPONSIBILITY FOR AIrPORT-LAND USE COMPATIBILITY PLANNING. The
basic responsibility for this compatibility planning lles wlth the
airport sponsor and wlth the local governments exercising land use
end development control over the laud areas affected by the airport.

Chap 1
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I. These two groups have, between them, the planning and implementation

authority to conduct the study and to execute the plan via the
i! implementatlon program. This responsibility of the airport sponsor
:i is articulated in the DOT Aviation Noise Abatement Policy (discussed

in paragraph 3b) as well as in thnAirport and Airway Development Act
of 1970, as amended, through its requirement that sponsors receiving

Federal airport development assistance must assure that, "appropriate
action, including the adoption of zoning laws, has been or will be
taken, to the extent reasonable, to restrict the use of land adjacent

to or in the immediate vicinity of the airport to activities and
purposes compatible with normal airport operations, including landing
and takeoff of aircraft." Cooperative and constructive efforts are
also required of airport users, the FAA, and interested or affected
citizens.

6. CITIZEN INVOLVEMENT. The active participation of affected citizens in the
compatibility planning process is desirable and is recommended.

Guidance for a citizen participation program is contained in
AC 150/5050-4, Citizen Participation in Airport Planning. However,
because of the relevancy to compatibility planning, the following definition
of citizen participation as well as the objectives and timing for a

citizen participation program are presented.

' a. Citizen Participation. Citizen participation is defined as an
:I open process in which the rights of the citizen to be informed, to

influence, and to receive an adequate response from government are
z_ reflected, and in which a representative cross sectlon of affected

_ citizens interact with appointed end elected officlalm on all issues

ii Of planning and development. The participants in the process
identify and examine all reasonable alternatives and their

;. consequences to assist the appropriate decision makers in choosing
'. the course of action that they believe to be needed and that they

! feel will best serve the needs and objectives of the community. In
airport planning, the interaction in a given planning study takes
place between the citizens and those planners and officials
charged with the conduct of the study.

b. Objectives. The basic objectives of citizen participation in the
compatibility planning process are improved planning, minimization
of controversy, and citizen support of the final plan. The planning

can often be improved through the interaction of citizens and planners
throughout the planning prmceas and through clear identification of
citizen views on all proposals. Citizen input is also invaluable in
identifying the goals, objectives, and values of the affected

communities or Jurisdictions. Controversy can be minimized by
identifying and resolving sensitive issues via citizen involvement
before they become controversial. The citizen's involvement with the

planning study and consequent understanding of its benefits, the

Chap 1

Par5 Page5



AC 15015050-6 12/30177

constraints encountered, and che trade offs necessary for their

reeolutlon 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. Timln_. Citizen involvement has its greatest effect during the
fo_atlve stages of the planning process, before irreversible
decisions have been made, and while the maximum number of alternative

actions are still available. Citizen support is significantly
enhanced by an early involvement in the study which may begin during

the development of the work program. The earlier issues are recognized,
the greater flexibility there is in planning. The planners may then
proceed in reasonable confidence that their actions are in accord
with community and citizen needs and desires. When the citizens become

involved before major decisions or commitments are made, the planners
can better deal with issues of community concern and improve the
chances of reaching a solution on controversial matters. Chances

that planning decisions may be overturned by adverse reactions at
public hearings or referendums can then be greatly reduced. Conversely,
the frustration generated if citizens become aware that the important

decisions were made before they were invited to participate can

quickly translate into dls_rust of the planners and into project
opposition, When the public involvement opportunities are provided
late in the planning process, there ds greater reluctance to make
changes. The tendency, instead, is to defend previously determined

courses of action rather than to explore any new information or
views received.

7. JOINT-USE AIRPORTS AND AICUZ. The U.S. Department of Defense has
developed the Air Inetallatlon Compatible Use Zones (AICUZ) program for

achieving eompstlhillty at military air fnstalla_ions. The AICUZ is the
millta_y equivalent of the compatibility guidance contained in this

• advisory circular and is designed to take into account the special

considerations necessary for military operations, It may also be in use
or more suitable for use at Joint clvil-military use airports where

there is a significant level of military operations. The goal of
the program is to foster land use planning in areas surrounding military
air installations consistent with the health, safety, and comfort of

area users and with air operations at the installations. Additional
information on the AICUZ and its use may be obtained from either the

U.S. Air Force or the U,S. Navy at the following addresses:

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

The Pentagon
Washington, D.C. 20330

Chap 1
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AICUZ Project Office

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

i_ 200 Stovall Street

• - Alexandria, Virginia 22332

8. FINANCING THE AIRPORT-LAND USE COMPATIBILITY PLAN. Development and

implementation of a compatibility plan is an expensive and tims-consumlns
process. Although a study may he undertaken independently by a locality,

it may also he accomplished at many public-use airports with the
financial assistance of a Federal planning grant. The Airport and Airway
Development Act of 1970, as amended, provides for this plannins

assistance through the Planning Grant Program (PGP). The POP is
administered by the FAA and provides Federal assistance for developing
eligible airport master plans and airport system plans. For assistance

under the POP, land use planning studies are normally conducted in
conjunction with preparing a complete airport master plan since future
airport requirements may affect airport vicinity land use recommendations.

: This approach also permits changes in airport development proposals to
achieve greater alrport-envlrons compatibility. If a current airport

master plan is available, a land use planning study may be funded as a
supplement to the master plan. For Federal assistance, cosponsorship

ii by the airport sponsor and the local government land use Jurisdiction

!i or an areawide planning organization is normally required. Detail
• regarding application procedures and sponsor and project eligibility
ii is discussed in AC 150/5900-1, The Planning Grant Program for Airports.
:I Department of Housing and Urban Development (HUD) Title 701 Plenning

11 Assletance Funds may also he available to eliglhle agencies for airport
impact studies ; detail regarding eligibility and application procedures

I he ohtnlned from HUD field offices.
may

9.-lg. RE.SERVED.
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CI{APTER 2. THE COMPATIBILITY PLAN

20. INTRODUCTION AND OVERVIEW. Compatibility planning has the overall
goal of achieving an acceptable balance between the needs and tolerances

of both the airport and its neighbors. The planning process requires
that beth the airport end the cor_munities in its environs remain open
and flexible, recognizing that some changes to present courses of action

may be essential if compatibility is to be achieved. The planning
approach discussed here is equally applicable to both new and existing

airports, In the case of new airports, the emphasis would be upon
preventative actions while for existing incompatibilities corrective
measures would be examined.

a. Introduction. The compatibility plan includes both a physical plan
and an implementation program. It is normally prepared through the

cooperative efforts of the airport sponsor and the local planning
agency(s). Inputs from both airport users and citizens affected by

the planning are essential to the study effort and are best obtained
through e citizen participation program.

(i) The physical plan describes both the loeatlon of the alrportts
: noise and other impacts, fully reflecting agreed-upon noise

control actions, and the basic land use and development patterns

compatible with the airport's impacts and with the co_unlty'e
planning, goals, and needs. The plan should also indicate, as

i may be appropriate, other pertinent planning information such
as thoroughfares, public facilities, or public transit. The
plan should he viewed as a more detailed segment of the

community or regional comprehensive plan. Use of FAA's
Integrated Noise Model is encouraged in developing a
compatibility plan.

(2) The Implementatlen program is the detailed action program which
executes and accomplishes the plan. It is an essential

ingredient of the compatibility plan and is developed
concurrently with and is in continuous interaction with the
physical plan. In implementing the plan, a combination of

strategies to reduce and control airport noise, prevent the
creation of new incompatibilities, and resolve existing
incompatibilities can be used. For best results, the program

should be presented graphically, as well as verbally. Per
instance, when zoning is indicated as an implementation tool,

the presentation should include a map of the recommended
zoning and the texts of any new zoning districts. A typical

progrem also includes an implementation schedule, the proposed
flnanolng 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.

(I) Land Use Guidance, A compatibility guidance system is described
in paragraph 21 which introduces an approach to airport noise

evaluation and compatibility planning. The airport's no_se is
divided into a series of quality zones which are then related

to a comprehensive listing of land use categories, Injected
into this process are community goals, values, and needs. The
resulting land use to airport noise relationships are then

• used as planning inputs.

(2) Plannln_ Actions. The development of an alrport-land use
compatibility plan, which is composed of both the physical plan
and the implementation program, normally involves the following
planning actions. These actions will have varying degrees of

emphasis and will likely require adjustment as the planning
proceeds, depending on the particular case,

(a) Identification of community goals, values, and needs.

(b) Development of work program.

(c) Identification of existing and future aviation needs and

resulting impact patterns.

(d) Identification of study area.

(e) Identification of land use-nolse exposure criterion.

(f) Identification of existing and unconstrained future

land use patterns,

(g) Development of alternative compatibility schemes.

(h) Selection of preferred alternative, development into a

plan, and recommendation of the plan for adoption,

These actions are discussed in greater detail in paragraph 22.

21. LAND USE GUIDANCE ZONES. The Land Use Guidance Zone (LUG) system is a

uniform noise evaluation technique which directly relates to land use
compatibility planning and which constitutes a single system for
determining the _mpact of noise upon individuals resulting from the

operations of an airport. The LUG system utilizes any of the common noise
estimating methodologies as input and translates these via a series of
noise quality zones into categories of land usa compatible to the existing

and forecast nodes impacts of the particular airport or other noise source
under study. A significant characteristic of the LUG system is that

community goals, values, and needs are Injected thereby refining
the outputs to closely comply with the individual character
of each of the affected communities, The LUG system may be used in

Chap 2
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similar fashion to generate categories of land use compatible with

highway, rail, or other noise sources when day-nlgh_ average sound level

(Ldn) is used as the primary noise input.

a. Airport Noise Interpolation - LUG Chart I. LUG Zones A, B, C, and
D, as shown on Chart I, represent four levels of airport noise impact

ranging from minimal for LUG A to severe for LUG D. LUG Chart I
is used to interpolate noise inputs derived from the common airport
noise estimating methodologies into LUG cones. These common

methodologies include: The Ldn; Noise Exposure Forecast (NEF);
Composite Noise Rating (CNR); and Community Noise Equivalent Level
(CNEL), More detail on these is provided in Appendix 2. Others

may he usable as inputs if they can first be Interpolated into one
of the given methodologies. The Integrated NolseModel (INN),
latest and most sophisticated of the approaches, may be used to

generate Ldn data as well as data for the site analyses often
required for envlror_ental impact statements (see paragraph 3,
Appendix 2) and is recommended. The Department of Housing and Urban

Development (HUD) Noise Assessment Guidelines are acceptability
guidelines for site exposure to noise and ate used for screening
mortgaging guarantees and other HUD assistance. They are included

for information and comparability purposes. The suggested noise
controls are a generalized description of the actions typically
desirable. The controls recommended for a specific alrport-envlrons

situation should be tempered to the individual situation.

b. Land Use Nolse Sensitivity Interpolatlon-LUG Chart If. Different
uses of the land have different eensitlvltles to noise. Schools,

residences, churches, and concert halls are very sensitive to noise.
By contrast, factories, warehouses, storage yards, and open farm

land are relatively insensitive to noise. Other uses, such as
offices, shopping centers, recreation areas, or hotels have
intermediate levels of noise aensltlvlty. A table of suggested
relatlonahlps of aircraft noise to categories of land use is shown

in Land Use Guidance Chart II, Land Use Noise Sensitivity

Zntexpolatlon. The term "suggested" is important since it Is
_ntended that these relationships be used only as startln_ points.
Specific relstlonshlpa should be established for each study vla
citizen involvement and the consideration of co_unlty goals.

The noise exposure criterion that is conaldered appropriate
by one community may not be considered appropriate by another. By
starting with the suggested LUG value for each land use category as

shown in LUG Chart II and weighing it against the identified
community goals, LUG values can be established for each needed
land use category. The selected value may be higher or lower than

the suggested value, however, there are extra costs usually
associated with each increase in compatibility quality. In general,

all land within LUG Zone D should either be under positive control
of the airport or be used only for those land uses which have little

sensitivity to aircraft noise. An FAA goal as expressed in the
Aviation Noise Abatement Policy is to confine, insofar as possible,
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severe aircraft noise exposure levels to the areas included within

the airport boundary or over which the airport has a legal interest,
to preclude development of noise sensitive areas therein, and to
reduce substantially the number and extent of noise sensitive

areas in the vicinity of airports subject to significant noise
exposure. Land within LUG Zone A, however, may be used for almost
any land use. In fact, normal urban noises such as auto traffic,

i motorcycles, iswnmowers, or air conditioners will often be
greater intrusions than aircraft noise within this zone. Land within

! LUG Zones B and C may be used for a variety of land uses of
intermediate senaltlvlty to aircraft noise and is usually the area
where trade offs in uses require the most examination. Uses located

within soundproofed structures may normally be placed in more
intensive LUG zones. The land use categories in Chart II were

developed by the Federal Highway Administration and HUD for their
i Standard Land Usa Coding Manual (SLUCM). This manual has been in
,! use since 1965 and is a standard planning reference.
[

22. PLANNING ACTIONS,
!

% a. Identification of Community Cosls±__Veluesp and Needs. The community's
goals, values, and needs serve as a base for projecting the
future growth of the community, future growth of the nlrport, end for

identifying the land-use noise exposure criterion. Many communities
have already identified their goals, values, and needs through either

a "goals" program or a comprehensive planning program. When this
has not been done, they need to be identified only to the degree
necessary to give direction to the compatibility study. Detailed
discussion of a community goals program is, however, beyond the scope
of this guidance.

b. Development of Work Program. The work program presents a description
of what is to be accomplished, how it is to be done, and the
responsibilities for accomplishment. Such a program should consist
of u statement of objectives, a lint of planning criteria, and a

detailed outline of the planning steps. A statement of objectives
is a single clear and concise statement of what is to be

aemomplishad by the study. The planning criteria spell out the
specific points which must be satisfied by the completed study end
are more detailed statements based upon the study objectives and

aommumlty goals, values, and needs. The detailed outline of the
study describes each work step to be undertaken including planning
responsibilities and coordination requirements. Substantial citizen

involvement is suggested throughout this stage. Examples are
contained in Appendix i.
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c. Identification of Existin_ and Future Aviation Needs and Resultin_
Noise Patterns.

(I) Identification of Aviation Needs. The identification of the
communityts aviation needs is best accomplished in airport master
planning. This process, as discussed in AC 150/5070-6, Airport

Master Plans, is primarily the responsibility of the airport
planning team with the citizens or a citizen planning group

providing inputs and planner-citlzen interaction. During this
analysis, the alrportls existing and forecast aviation needs
are defined. This includes examination of general aviation
requirements and forecasting passenger levels and numbers and

types of air carrier aircraft which will be using the airport.
From this information, the airportls future needs in terms of
runways and taxiways, overall airport size, terminal facilities,

and ground access requirements are determined.

(2) Noise Contours and LUG Zones. Noise contours are prepared by

the planning team for eech runway for both present and future

conditions and for the oirportrs development alternatives by
using the information obtained in the previous step and one of
the standard methodologies for estimating airport noise impact.
Noise patterns developed for the airport should also take into
account all feasible noise reduction alternatives, Much can

be accomplished in reducing the need for airport vicinity land
use disruptions by first reducing the aircraft noise generated
to the practical minimum and then channeling the remaining noise

impacts into the less sensitive hours of the day and/or into
corridors of maximum noise tolerance. Using LUG Chart I, the
noise contours are converted into LUG zones. They will be used

in this form throughout the remainder of the study. Where there

are significant existing compatibility problems, it may be
desirable to supplement the estimated existing noise contours
wlth actual measurements. ,Also, where there are existing
noise sensitive uses (as identified and described in paragraph

22e) located within LUG Zone C or D, the Integrated Noise
Model (INM) noise analysis is suggested.

d, Identification of Study Area. The study area should be defined by
giving consideration to noise exposure, Jurisdictional boundaries,

terrain features, urban characteristics, data resources, and other
:i criteria as may be appropriate in the given situation. For practical
* purposes, this may usually be limited to areas within LUG Zones B,

C, and D. In using the LUG zones as study area criteria, however,
it should be noted that st 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,

Chap 2
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Table III). Consideration should also be given to dividing the total
study area into a general study area and an intensive study area.
The intensive study area could be limited to areas having significant
or severe noise exposures and the general study could cover the
moderately exposed or presently undeveloped areas. Differing degrees
of analysis are normally appropriate for these two areas.

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

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

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

Chap 2
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(1) Approach, The suggested approach uses the basic urban planning
process with the inclusion of noise quality (LUG) zones and
airport safety as sddltlonal inputs or criteria. Noise quality
zones are a variable input since trade offs in location and
length of the noise corridors are often possible through
application of the noise control actions discussed In Appendlx
3. This emphasizes the need for a planning tenm whlth includes
both airport planning and urban plannfng disciplines. Thls
approach is eqtmlly applicable to the new airport situation and
the existing incompatlblllty situation. In the instance of
an existing airport undergoing expansion, both conditions are
llkely to exist. In the first case, emphasis is placed upon
a plan assuring compatibility with minimum disruption of natural
growth patterns and with maximum assurance that new
incompatibilities will not be created, It is preventative
rather than remedial. Where there are existing tnaumpatfbtltties,
the emphasis is upon taking advantage of every available
favorable trend or factor to flnd feasible corridors of maxlmu_
noise compatlblllry, taking remedial actions to minimize noise
incompatibilities which cannot be avoided, and establishing
controls adequate to assure that new incompatibilitieswtll not
be created. This must be done within the context of good urban
planning practice; safety; consideration of social, economic,

J and environmental factors and costs; the goals, values, and
|

needs of both citizens and airport users; and the rl8hts of
the individual property owner or resident, These alternatlvcs
are normally prepared by the planning team. Affected
and interested citizens, however, should he given the opportunity
to offer constructive inputs and insights based upon their
knowledge of the area and co.unity.

(2) Planntn s Inputs. The primary inputs are those discussed earlier
in this chapter, i.e., noise quality (LUG) zones, noise
sensitivity criteria (LUG Chart II), existing land use patterns,
and the direction and rate of change in these patterns
(unconstrmlmad future lend use patterns). Other inputs to the
urban planning process normally required, but not detailed
hare, include: land suitability analysis (l.e., slope nnalyals,
drainage and flooding, soils and baaringj vegetation and fauna,
environmental analysis, cultural or historic sites, etc.);
water and annltary sower availability; thoroughfares and access;
nmlstlmg zonimg; existing easements and restrictive covnaamts,
total acres of need for each major land use category for future
years; and _he interrelationships of each dse. Protection of
runway approaches from interference by hlgh objects or buildings,
smoke, glare, bird hazards, electromagnetic radiation, and
concantrntfans of people Is also an essential aspec_ of the
compatlhllity schemes. Many uses having high noise tolerance
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can create such interferences. As examples, sanitary landfills,
solid waste dumps, and certain kinds of agricultural operations,

while unaffected by noise, tend to attract large numbers of
feeding birds end can be safety hazards to airport operations.

Comaerical end industrial districts may also create potential
safety hazards (glare, smokej etc.) unless adequate protection

is included in the plan. Additional detail is contained in
AC 150/5190-4, A Model Ordinance Zoning to Limit Heights of
Objects Around Airports, and AC 150/5200-3, Bird Hazards to
Aircraft.

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

Implementation Strategies, and in Appendix 3, Noise Control
Actions.

(4) Examples. Examples of a variety of approaches to achieving
compatibility botwean alrports and their environs are discussed

in Appendix 4, Example Compatible Land Use Planning and
Implemuntation Schemes. The compatibility problems, planning,
and implementation strategies of five different airport-environs

situations are analyzed. While each alrport-envlrons situation
is likely to he unique, these five airports demonstrate that
viable solutions can he reached.

h. Selection of Preferred Alternative_ Development into Plan_ and
Reeo_endetion for Adoption.

(i) Selection of an Alternative Scheme. The selection of a
preferred compatibility scheme requires the evaluation of many
competing und often conflicting requirements including those of
the airport end those of a social, economic, or environmental

nature. Often a matrix type evaluation of these factors can be
used in performlng a trade off analysis and in arriving at a

decision. Acceptability by both the airport and the community
is a prime consideration in analyzing the available options,
The selected scheme may be one of the defined alternatives or

a combination of several. The method of arriving at a decision
and the responsibilities of the involved parties should be

defined early in the planning program in order to avoid an
impasse at this stage. A study which has been properly

structured and conducted in accordance with good planning
practice where citizen participation has been meaningful,

however, offers excellent potential for acceptability by the
involved interests.
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(2) Development of the Selected Alternative into a Compatibility
Plan. Once the preferred scheme has been selected, it must be
developed into a complete plan. As mentioned previously, the
compatibility plan consists of both a physical plan and an
implementation program. They are based upon the preliminary
work accomplished in developing the alternatlve and may only
entail additional development and detsillng of this earlier
work. Also, say documrnts which may be required for adoptlon
of the plan by the airport sponsor and local governments should
be prepared. Daring plan development, it is advisable that
those actually preparing the plan consult with participating
citizen groups to assure that the plan is accurately
interpreting the selected scheme. The typical airport-land use
compatibility plan should include, in addition to any required
airport master planning, st least these elements:

(a) Physical plan.

(b) Implementation program.

Financing scheme.

Zoning map and new zoning districts (if required).

Implementation respouslbillty matrix.

(e) Adoption doetnaente.

I (3) Reeo_nandnti0n of Plan for Adoptlon. After preparation and
coordination of the complete plan by _hoan involved in its
development, the plan should be presented for adoption to the
airport sponsor and the responsible local governmental body(s)
charged with land use and development control authority. This
can noz_ally be accomplished by a briefing to these partlea and
submleslan of the final study report. State or local
regulations may require that public hearings be held. Even
whore not so required, consideration should be given to holding
hoarlngo or public information meetings prior to plan adoption.
_is provides an effective means to publicize study outcomes
to the general public in addition to any such publicity which
may have been accomplished through s citizen participation program.

23.-29. RESERVED.
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CHAPTER 3. IMPLEMENTATION STRATEGIES

30. OVERVIEW. Implementation of the compatibility plan is accomplished hy

actions relating to controlling noise and development and to correctin S
or remedying incompstibillties. The applicability of the various
strategies is, to a certain extent, dependent upon legislation within

individual states and upon each unique airport and environs situation.
Noise control includes airport development and operational controls
designed to assure that aircraft noise will be contained within the
nolae lmpect areas delineated by the compatibility plan. Development

control relates to the land usa controls which can protest the noise
impact areas from encroachment by unprotected noise sensitive uses.

Corrective or remedial actions are those whlchmay be utilized to resolve
nolsa sensitive uses within the noise impact areas.

31. NOISE CONTROL. Assurance that aircraft noise will be contained

within daalgnated noise impact areas is a necessary, but yet difficult,

aspect of nehlav_Ig alrport-envlrons compatibility. Without the assurance
of fixing where noise wlll impact land use, the stability of compntiblllty
planning is seriously Jeopardized. The restricting of noise impacts to
known areas is largely influenced by airport development actloan and

aircraft operational and air traffic control procedures. Coupled wlth
the consideration of noise confinement ta safety of operation, economics
of dcvnlopmant, and aircraft operational efficiency. The need to
C_am_ue these considerations as they relate to implementation lends
further credence to concurrent development of the plan and the
implementation program.

a. A/rport Development. Development at an airport can significantly
affect the location of its future noise impacts. The alignment and

location of runways, terminal buildings, access roads, and
navlsatlonal facilities are prime examples of development actions

which influence where noise impacts will occur. Since an airport-
land usa compatlbillty plan is preferably developed _U conjunction
with the airport master plan, the opportunity exists to opt for
airport development scrlons which contribute toward confining
aircraft noise wlthln designated noise areas or _rlthln those areas

where noise competlble uses can be achieved. Consequently,
development decisions made In m_ster planning must consider the

attendant Impacts on the land usa planning process and how they
Influence _plementation of the compatibility plan.

h. Opsratlonal Procedures. Control over the operation of aircraft on
and a_ound an airport is a sensitive subject involving safety as well
as service and efficiency. Yet, the viability of the entire compati-
bility scheme is dependent upon keeping alrcraft and their noise
footprints within defined areas where noise sensitive uses have
or will he excluded. As stated in Chapter 1, participation in the
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development of the compatibility scheme by airport and aircraft
operator interests as well as by interests in the airport vicinity
is suggested to reduce conflicts in implementing the plan. Safety,

service, and efficiency of aircraft operations should have been
among the considerations examined in arrlvlng at a final land use
scheme. However, after the compatibility plan is adopted, agreed

upon procedures must be respected. The operation of alreraf_ on and
about the airport in accordance with these procedures is essential

to achieving consistency between actual and forecast noise patterns.
Responsibility for assuring that procedures are adhered to is shared
by airport management, aircraft operators, and the FAA. Development

and institution of a means to monitor procedures requires the Joint
efforts and constructive cooperation of all involved. In order for
the controls to be viable and lasting, they must he logical,

realistic, relatively simple and direct, and represent the optimum
compromise among potentially diverse objectives.

c. Other Options. Other possible noise control actions such as
preferential runway use, preferential approach and departure flight
tracks, etc., are described in Appendix 3. The use of these is

dependent upon the individual airport situation but can he explored
in aaBseelng projected aircraft noise. A pilot program to study and
implement noise and land usa controls as outlined by the Aviation

Noise Abatement Policy was initiated in Fiscal Year 1977 at a selected
number of airports. An objective of this pilot effort, besides
providing an opportunity for these airports to seek solutions to or

prevent incompatible uses, is to form a basis for FAA revlew of the
various strategies considered end implemented.

32. DEVELOPMENT CONTROL. Land use and development controls can
be used to protect the noise impact areas designated by the plan from
encroachment by noise sensitive uses. A number of different controls

ere normally available to local governments and/or to airport sponsors

to prevent such intrusions. The controls which ere generally most
useful for achieving airport compatibility - zoning, easementsp and land
purchase - will be discussed here, Other controls having either
less or special applicability include building codes (noise inaulatlon

requirements), health and housing codes, programming of public capitol
improvumcn_s_ end cooperation of flnanclal institutions.

a. Zonln 8. The moat es_mon and useful land use control is zoning,
Zoning is an exercise of the police powers of state and local

governments which designates the uses permitted on each parcel of
land. It normally consists of a zoning ordinance which delineates

_h_ various use districts and includes a zoning map based upon the
land use element of the communltyPs comprehensive plan (the
alrport-land use compatibility plan is a part of the comprehensive
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plan). The primary advantage of zoning is that it can promote

compatibility while leaving the land in private ow_ershlp, on the
tax rolls, and economically productive. At the same tlme it is
subJnct to change and must be continually monitored if it is to

remain a vlohle compstlhillty tool.

(i) Use of gonin s. Zoning should be applied fslrly sad be based
upon a comprehensive plan. This plan must consider the total
needs of the community along with the specific needs of the

airport. To zone a parcel of land For industrlal or warehouse
usage, for example, simply because It lies within e noise
impact oroa is not sufficient. Such an action could he

considered "arbitrary, capricious, or unreasonable" and thus
vulnerable in the ewnt of Judicial review. The plan must

aloofly demonstrate that there is a reasonable present or future
need for such usage. Zoning can and should be used constructively

to increase the value and productivity of land within the noise
areas. In one instance, planning and zoning for land impacted
by a nnw large airport assisted materially in raising the value

;. of the land in the planning area several times its initial
value. Used within Its limitations, zoning is the preferred
method of controlling land use in the noise impact areas.

_I (2) Limitations of Zonln_, Zoning has o number of llmltatioos whloh

_i must he considered when using it as a compatihillty implemen-
I tatlon tool.

I

i( (a) Zoning is usually not retroactive. That is, changing
zoning primarily for the purpose of prohibiting a use

_iI which is nlrandy In existence is normally not possible.
Howover, if such zoning is accomplished, the use must he

permitted to remain as a "nonconforming" use until such
time as the usa changes voluntarily to a sonformlng use or

J until the owner has had ample opportunity Co recoup his
imvsetmant.

(b) Zoning is Jurisdiction limited. Airport impacts often
span more than one zoning Jurisdiction. This requires

!I coordination of the efforts of the involved Jurisdictions.
Zoning which implements a compatibility plan will often

hn a composition of existing and new zoning districts

within each of the zoning Jurisdictions covered by the
plan (san the Dallas-Fort Worth Regional Airport
illustration in Appendix 4). Each of the Jurisdictions
Is llksly to have a different base zoning ordinance with

districts havlmg different applicability for implementing
in these states stops at the municipal boundary.

t
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(c) Zoning is not permanent. In any Jurisdiction, zoning can
be changed by the current legislative body; It is not
bound by prior zoning actions. Consequently, zoning
which achieves compatibility is subject to continual
pressure for chaoge from both urban expansion and those
who might profit from such changes. When such changes are

proposed, the environmental impacts may require assessment.
Also, from time to time the entire zoning ordinance for a
Jurisdiction wlll be updated to accon_modate increased
growth or incorporate new land use concepts.

(d) Cumulative zoning can permit incompatible development. A
number of communities still have "cumulative" type zoning

districts which permit all "higher" uses (such as residen-
tial) in "lower" use districts (such as commerlcal or

industrial), thus permitting development that may be
incompatible. In these instances it is necessary to

prepare and adopt new or additional zoning use districts
of the "exclusionary" type which clearly specify the uses
permitted and exclude all other uses. An example of an
"exclusionary" district is shown in Illustration 4-D-2 in

Appendix 2.

(e) Zoning Board of Adjustment actions in granting variances
to the zoning district or exceptions (for example, schools
or churches) written into the zoning ordinance can also

permit development that may be incompatible.

(3) Zonin S to Limit Helshta of Objects Around Airports. This is a
special form of zoning that is used to protect airspace in the
vicinity of the airport and its runway approaches from intrusion
by high objects (natural or manmade) or other forms of

interference. The objective is to protect the public invest-
ment in the airport by assuring that full runway lengths are
available for use and that instrument landing systems are
not restricted. For additional information, refer to FA4

AC 150/5190-4, A Model Zoning Ordinance to Limit Heights of
Objects Around Airports.

b. Ea___semente.Easements may be used as an effective and permanent form
of land use control. In many instances, they may be better for
airport compatibility purposes than zoning. Easements are permanent,
with title held by the purchaser until sold or released, and work

equally well inside or outside zoning Jurisdictions. They are
dlrectly enforceable by the holder through civil courts and may
often be acquired for a fraction of the cost of the land value.
Also of consideration is that the land is left free for full

development with noise compatible uses.
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(i) 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 serlea of "rights"
to the utilization of that property. Certain rights in the
property are always retained by the state or the general public,
i.e., police power, taxation, eminent domain, and escheat

(right of the sovereign to own those propertlea 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 ownershlp_ i.e., ownership of all

rights in the land except those retained by the state, the
general public, or neighbors, maybe bought and sold separately.
When property is acquired, usually all rights are purchased,

] i.e., in fee s_mple. However, it is possible to buy only the
select rights which are actually needed. Theoe can be acquired
in the form of easements with the other rights retained by the

i owner. There are many types of easements. They may he
i! categorized as subsurface easements such as pipelines or

underground utilities; surface easements, such as roads,
utilities, or access; and above surface easements such as air

rights or avigatlon casements. The cost of an easement is
dmtormlned by the value of those rights to the land owner. If
the easement will not significantly impair his contemplated

usage or sale of the land, the cost should be low; hut, if it

does so impair, the cost will be higher. There are two basic
! classes of easements - positive and negative. In positive

easements, the right to do something with the property (for
example, build a road, build a power llne, or make high levels

of noise over the property) is acquired. In negative easements,
the rights to prevent the use of the property by the property

owner for certain things are acquired. These may include, for
example, the owner's rights to erect billboards, to cut timber,
to build above a certain elevation, or perhaps use the land for
any noise sensitive use. For compatibility purposes both

the positive easement to make noise over the laud and the

negative easement to prevent the creation of an unprotected
noise sensitive use upon the property may require acquisition
to assure adequate control. The easement should glve the
eenemont owner the right of avlgation and the right to make noise

over the property. It should also include purchase of all the
property ownotts rights _o establish or maintain an unprotected
noise sensitive use on the property. In the case of am existing

unprotected noise sensitive use, the cost of the easement could
include _he cost of either soundproofing or removing the noise
sensitive use from the property. A specific llst of the noise

senaitlve uses, based upon the criteria used for the compati-
bility study, should be included in the easement. "Pentoctlon"
for such uses should he specified as sound attenuation or other

protection sufficient to place the noise sensitive uses within
the sound environment specified by the criteria.
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(2) Obtalnln_ Easements. Easements may be obtained in a number of
ways including purchase, condemnation# and dedication. For

each easement acquired, consideration may be given to including
a legal description of the noise that may be created over the
property, classes of uses which may he established or

malncained with and without soundproofing, and, where applicable,
an avlgatlon easement.

(a) Purchase. Easements may De purchased vle negotiation with
the price based upon the value to the owner of the rights
surrendered. Timing can have a slgnlflcnnt effect upon

the price paid; once the subject land has gotten into the
arena of speculation, prices tend to rise quickly.
Under certain circumstances, Federal assistance may be

available for such purchases.

(b) Condemnation. Easements, as well as full rights in
property, may also be obtained by condemnation. The cost,

while still likely to be less than that of outright
acquisition (fee simple), is likely tO be significantly
higher than similar rlghts obtained vls negotiation.

Also# the cost of any ill will generated by a condemnation
action, while difficult to measure, can be significant.

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

1 Subdivision. Subdivision regulations governing the

development of land for industrial or other purposes
can include provision for dedicating private land or
easements upon private land for public purposes.

When easements for airport-envlrons compatibility are
considered necessary and when they are determined to
be compatible with the intended usa of _he land, the

need for such easements should be a required
consideration in the review and approval of
subdivision dedications.

Voluntary. Land owners in unzoned areas may sometimes
be persuaded to voluntarily dedicate easements for
compatibility over their undeveloped land if assured

of a fixed location for noise impact areas. Thus,
when the land is eventually zoned, the easement will

help assure the owner of obtaining a zoning classi-
fication compatible with the noise. This may
permit a lower tax rate durln E the interim years and

may, coincldentally, ultimately generate a higher price
for the land.
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c. Transfer of Development Rights (TDR). TDR involves separate ownership

I end use of the various "rights" sssociated with a parcel of real
estate. Under the TDR concept, some of the propertyWs development

rights are transferred to e remote location where they may he used
! to intensify allowable development. _ith TDR, for example, lands

{ within an aitportts noise impact area could be kept in open space
i or agricultural uses and their development rights for residential

uses transferred to locations outside the area. Landowners could be

I compensated for the transferred rights by their sale at the new

., Iooatlons or the rights could be purchased by the airport. Depending
| upon market eondltions and/or legal requirements, the airport couldd

either hold or resell the rights. The TDR approach must be fully

Jl coordinated with the community's planning and zoning. It may he
i! necessary for the zoning ordinance to be amended is order to permit

TDRfs. Also, such transfers must usually he contained within single
{ zoning Jurisdictions.

i d. Land Purchase. Purchase of noise impacted land in fee simple is the
, most positive of all forms of land use control. It is also usually
;_ the most expensive. However, when combined with either resale for

' compatible uses or retention and use for a compatible public purpose,
,_ the net cost may he effectively reduced significantly. As s

preventative measure, purchase should usually be limited to critlcal

'_ locations or to hard core eases where other solutions are not
! workable. Acquisition usa he accomplished through negotiation with
i the property owner, by deed or gift, or through condemnation.

_ Additional discussion on land purchase is provided in paragraph 33.

33. CORRECTIVE ACTIONS. Corrective actions include those which can be taken
to resolve the conflicts of existing unprotected noise sensitive uses

within the noise impact areas. The scope of this program is dependent

upon the degree of urbanization around the airport and may vary
oonnlderably from study to study. Where the noise impact falls upon

'_ prsdomlnately rural land or, where a new airport is built in an

undeveloped area, there may be only a few scattered noise sensitive
uses to he resolved. In urban areas esd for many ex/stieg airports,
however, it is possible that significant areas of noise sensitive uses

can be involved which require some form of corrective aotlon. Change
of land usa to less sensitive usages, addition of soundproofing or
noise protection, and acquisition of full or partial interest in the

land are examples of possible actions.

a. Chan_es in Land Use. Changes in the USe of noise impacted land or

changes in occupancy to uses or persons less sensitive to noise are
an obvious and practical strategy for resolving noise conflicts.

There are many ways of causing, encouraging, or assisting such
I changes. The approaches discussed here are but a few of the nmny

i options available.
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(1) Encournsement of Exlstln_ Favorable Trends. Urban areas are in
a contlnua£ 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 %_uld be the changeover of an older residential area into
retail, commercial, or office uses. Maximum advantage should

be made of such trends through both public policy and whatever
influence the planning process may have over the private sector,
i.e., financial institutions, entrepreneurs, and realty
investors.

(2) Constructive Use of Plannin_ and Zonln 8. Detailed planning of
land within the noise impact areas by local authorities and
constructive use of zoning changes can often achieve both

compatibility and increased land and tax values. Existing
ucsc must be permitted to continue as long as the usa is
continuous and unchanged and until the owner has had an
opportunity to get fair value from the use. Therefore, noise

sonsitiva uses cannot be forced into moving by simply zoning
than out. However, constructive use of planning and zoning finds

productive and compatible uses for the land which will give the
present land owner a fair return on his investment in addition

to covering his relocation expenses. The land should then be
zoned accordingly. As an example of such a strategy, an area of

nxpanslve homes on one acre lots directly under the noise impact
arnaa of a mmJor airport was revitalized into an area of
exponslvs spsclalty restaurants and clubs. Simdlar
imaginative solutions suited to unique local situations can

greatly minimize or e_en generate positive benefits from
changing land uses to achieve compatibility.

(3) Constructive Use of Public Capital Improvement Projects.
Locating and programming of public works projects can exert
strong influences over land use trends and demands. These

include road construction and widenings, transit service,

schools, parks and recreation facilities, water and sewer mains,
and flood control projects. Within th_ constraints of local
authority, denial or delay of these facilities discourages

development while early completion encourages development.
Exsrcissd Judlciouslywithln and as an implementation tool for
ths compatibility plan, constructive use of public works related
capital improvements can greatly assist changes in land usa.

(4) Purchase Assurance Prosram. These are purchase guarantees

applisd to rssidantlal properties within the lightly or short-

term impacted noise areas which assure their saleahillty. The
sales would most likely he to individuals having less noise

sensitivity or highertradel off values for residing in the
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particular area. Also, adequate controls should he included in
sales agreements which assure that all future purchasers are

cognizant of the noise levels end sign appropriate releases
or easements. The advantages of such a program are its
relatively low costs and the retention of viable residential
areas.

(5) Voluntary Relocatlon Prosram. This program assists residents
in the noise areas (and the local businesses serving them) who

wish to voluntarily relocate outside the noise areas. The
assistance could include expedition of any locally controlled
legal constraints and grants or low interest loans to cover the
actual costs of relocation. These costs could include loss in

property value between comparable old and new residences, any
•ortgsge penalties incurred, realty fees, and actual moving

costs. Adequate provision should again be included to assure
that all future owners are cognizant of the noise levels and

sign appropriate releases or easements. Provisions of the
Uniform Relocation Assistance and Real Property Acquisition

Policies Act of 1970 (P.L. 91-646) are applicable whenever
Federal or federally assisted programs are involved.

b. Reducln_ Noise Transmission (Soundproofln_). Where noise sensitive
uses cannot be reasonably relocated, compatibility may be achieved
by reducing their noise sensitivity through soundproofing treatment.
Soundproofing is, in effect, a leak-sealing process. It consists
of reducing the exterior to interior sound transmission losses of a

building by identifying those structural elements providing

transmission paths and applying appropriate modifications to improve
noise attenuation. The effect of applied soundproofing varies as a
function of the degree/cost of modification and condition and

construction of the building. As to costs, if some form of sharing
arrangement between the municipality and the owner is considered, it

should be established within the context of the soundproofing analysis
and the means of the participants. Suitable agreements or easements
for noise should be included in any contractual arrangements. While
soundproofing is both a feasible and practicable means of alleviating

the impact of external noise, the analysis must be made on a case-
by-case basis in concert with both acoustical and architectural
expertise. Benefits derived will be directly related to the

modification required consdderlng any constraints or limits of
application.

(I) Soundproofing Modifications, Achieving noise reduction through
soundproofing modifications includes minimal efforts of sealing

and/or weatherstripplng of windows, doors, vents, and external
openings, Replacement of hollow-core doors with solid ones and
elimination of direct exterlor-interlor transmission paths
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should also be considered. For progressive levels of noise
reduction, additional measures include: full-time air

conditioning, acoustlcally treated ceiling panels, double-
glazed windows, elimination of windows, acoustical entryways,

attic treatment, wall paneling, treated crawl-spaces, and other
sound "sealing" applications. Ventilating systems would he
required with sealed windows. The selection of a single or

combination of approved soundproofing measures should be made
only after a case-by-case analysis. Modifications to a light
frame wooden structure, for example, would vary greatly compared

to those for a solid brick building to achieve the same desired
results.

(2) Soundproofin s Limits. The general condition, age, and repair
of a structure normally dictate the degree of soundproofing
application. Also, the huildlngts location and noise exposure

levels, beth ambient and impact, must be quantified to identify
the appropriate reduction in noise to be obtained. Although
aircraft noise impacts are reduced after soundproofing,

objections could he raised to the internal environment as being
"sealed in" with windows sealed or removed. The difference

between indoor-outdoor living activities, after soundproofing,

could provide further psychological objections. Soundproofing,
limits of application, and trade offs in costs and benefits should

he identified and agreed upon before any soundproofing changes
are undertaken.

(3) Other Benefits. Soundproofing, in addition to its primary intent
of improving sound transmission losses, can provide side benefits
and energy conservation and air pollution. Energy can be saved
through reduction of structural heat loss due to improved

insulation. Also, filtered air in positive ventilating systems
is cleaner than outside air. These additional benefits should

he considered in preparing a cost/beneflt analysis.

c. Acquisition of Interest in Lend. There ate often locations or

circumstances within the noise impact areas which leave little

choice other than direct acquisition of full or partial interest in

the impacted land by either the airport sponsor or, perhaps, by
state or local levels of government. The Airport and Airway
Development Act Amendments of 1976 provide for Federal participation
in the purchase of interest in land adjacent to the airport for
noise compatlhillty purposes. Additionally, constructive use of

land purchases for other public purposes can considerably enhance

compatibility. Land or interest in land (easement) may be aequlred
by negotiation, through a voluntary program, or vie condemnation.

The first two methods are the preferred approaches. In any case,
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the provisions of the Uniform Relocation Assistance end Real Property

Acquisition Policies Act of 1970 (P.L. 91-646) are applicable when-
ever Federal or federally assisted programs are involved.

(i) Land Added to Airport. This is land which is either incorporated
into the airport or dedicated to the service or economic

. benefits of the airport.

(a) Land for Airport Uses. This is land which is necessary
for any operational purpose of the airport related to,

in support of, or complimentary to the flight of aircraft
to or from the landing area. It includes land for runways,
taxiwaye, clear zones, flxed-based operations, airline

service facilities, future expansion, and any other areas
used for services and facilities related to the operation

of aircraft. Other typical uses include the terminal and
its associated uses, parking, remote parking, access roads,
and rapid transit line and station. When possible, land
in this category should be used to effectively reduce

noise impacts rather than extend them; for instance,
structures or landscaping placed upon the land could be
doalgned to also sot as noise barriers or absorbers.

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

Such uses may include indantrial or eommerieal developments,
hotels, motels, restaurants, service stations, retail shops,
and other facilities, Where feasible, structures and
landscaping should be designed to also function as noise
barriers.

(2) Land for Other Public Uses. This is land not generally
considered to be a part of the airport but which is acquired

by a public or seml-public agency either to implement the
compatibility plan or in cooperation with the plan while
fulfilling another public purpose. Typical uses may Include
sites for equipment maintenance or storage yards, water or

sawer works, and flbodwaya or reservoirs. Other possibilities
include selected park, recreation, and open space uses which
arQ noise tolerant (golf courses, skeet ranges, natural areas,
etc.), All uses must avoid the types of interferences outlined

in paragraph 22g(2) and be tolerant of future airport growth.
AIQo, due precautions should be taken relatlve to Section 4(f)

of the Department of Transportation Act regarding interim public
recreational use of land which may ultimately be required for
airport development.

Chap 3
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(3) Land for Compatible Resale. This is land which is purchased
via negotiation, voluntary sale, or condemnation and then

resold w/th covenants or easements retained to assure long-
term compatibility. In some cases, it may be feasible to
change the acquired land to compatible uses within existing
or remodeled structures. In other cases, it would be
desirable to clear and redevelop the land before making it
available for sale. In either case, the changes should be in

compliance with the land use plan and be supported by
appropriate zoning. Caution must be exercised in
assessing whether there is a market for uses considered

compatible and the sponsor should be prepared to accept a slow
turnover of the land. Appropriate covenants or easements

should be retained to assure long-term compatibility. Since
this stratesy approaches the complexity of urban renewal,
appropriate expertise should be consulted.

34.-39. RESERVED.
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CHAPTER 4. PLAN ADOPTION

40. INTRODUCTION AND OVERVIEW.

; a. Introduction. Throughout the land use planning process, consideration
should be given to the adoption of the plan. An important criterion

L in selecting compatibility schemes or implementation measures is
their acceptability to the units of government charged with their

! execution. A successful process provides for coordination between

those preparing and those who must ultimately adopt the plan. In
addition to the necessary coordination, other actions can be taken
to help assure plan adoption. Adoptive procedures can be identified

end assistance given in the preparation of changes to zoning
ordinances or building codes. The level of this support, which will

_ likely vary among the involved agencies, should be determlned during

:i the study and is considered an integral pert of overall plan
,_ development. The objective of the preadoptlve strategy is to

identify and thoroughly prepare for various adoptive procedures, to
i anticipate problems, end to avoid or minimize controversy or possible
! stalemate. A plan's potential for implementation is greatly
i diminished if developed without giving adequate consideration to its

'i adoption.

b. Oy.ervlew. Adoptive procedures and requirements are necessary for
the land use and noise controls and the corrective actions

recommended in the compatibility plan. Each of these controls may
involve the adoption of rules, ordlsances, procedures, special

legislation, etc. by appropriate local governmental agencies which
may be accomplished during the planning process. The refinement of

these to fit the requirements of each adopting agency may also be
beneficial,

,i

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

approach for analyzing adoptive requiremonts and providing assistance to
adopting agencies. Other steps or actions may he more appropriate in a

particular instance because of the wide spectrum of procedures and
involved organizations.

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

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

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

Chap 4
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42. IDENTIFYING THE ADOPTING AGENCIES. The agencles or local governments

which should adopt the compatlbilIcy plsn and undertake various
implementation measures ere normally identified in the early stages of

the study. This is necessary to assure adequate coordination. During
plan development_ additional groups not identified initially which should
either endorse or implement portions of the plan may be identified. The
tendency for overlapping and partial Jurisdictions in urban areas calls
for a careful review in order to assure full coverage. Typically, the

organlzatlons involved include the airport sponsor and study cosponsors,
planning and zoning comalsslonn, citizen groups having participated in

the study, and local governmental bodime. Depending on the individual
case, adoption or endorsement may else be required by the metropolitan or
regional planning organization. Involvement of these orgenlentions is
especially appropriate when the airport impact area covers multlJurls-
dletienal areas. In many instances, they are study cosponsors and
adoption is an obvious conelderatlon. This group may also act es a
elearlnghoune to ob_aim concurrence from other organizations having an
interest in alrport-lend nse compatibility.

43, IDENTIFYING THE ADOPTIVE PROCESSES. After the responsible agencies are

'_dentlfled, the adoptive process for each should be determined. This

may include reviewing enabling legielatlan or local charters Co determine
required procedures such as etatuto_ywaiting periods or the need for
public hearings. Conasltetion with the legal staff of each agency may
ha appropriate and In suggested. A common basis for aseeansfnl challenge
of zoning ordinances, for example, is failure to fully comply with the
procedures set out in enabling legislation or mundelpal charters.

44. LEVEL OF ASSISTANCE. Once the agencies and their adoptive requirements
are knownj the type of ansletanee the planning team can offer to each
can he determined. This can be acenmplished in close consultation with
the respective agencies. The assistance may include preparing changes to
existing zoning ordinances or developing special ordlnanean proposed
in the plan. Assletence could also he in the form of providing support
for public hearings, aneembllng information for public presentations,

or drafting adoptive instruments, such as reanlutdane. This should be
accomplished for each of the involved adoptive bodies since the level
and type of support will likely be different for each. Zf there are
complex precedures_ schedules may he necessary to assure timely and
phased actions which allow for all statutory advertising, revlewj and
wai_Ing periods. The primary objective of thle effort in to enooth the
way for and expedite official adoption.

45.-49. RESERVED.
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CHAPTER 5. pLANS FOR MONITORING AND PERIODIC REVIEW

: 50. INTRODUCTION AND OVERVIEW.

n. Introduction. Growth and transition in urban locations create

pressures for changes to zoning and other controls established to

achieve and protect compatibility. Although this is more prevalent
in urban environments, it may also occur in relatively undeveloped
areas around new airports. These same community growth eclmuld are

also likely to generate greater aviation activity and olrport
requirements with consequent changes in airport noise impacts. Due
to the diverse and changing conditions which may affect the plan, a

procedure should be established for maintaining plan viability.

b, Overview. A suggested method for assuring plan responsiveness,

conelstlng of both o monitoring activity and periodic and formal
1 reviews, should be outlined during initial plan development. Also,

responsibility for these activities should be identified in order

:I to assure that all involved organizations are cognizant of their roles.

iI 51. MONITORING. Monitoring includes surveillance of requested zondng

%

aitlone_ Board of Adjustment setlone, performance of the plan, and ehanses
in community attitudes. Included in the monltoring function is continued

_ coordination bncwann the airport sponsor, local planning and zoning
:J officials, airport user groups, the FA_ and the public.
il

f

a, Plan Performance. After the plan is adopted, there is a need to
continually evaluate its effectlveness and to identify those

i' aspects of the plan which may require more formal review, This
i} includes an evnlmatlon to determine if proposed implementing actions

! are being carried out as scheduled. For instance, it should includereview of land acquisition or soundproofing projects and ascertain
/ whmther they are effective, on sehedulep or whether modifications

arm necessary. Also, operntlonal procedures adopted as part of the

Q noise control plan must be monitored to assure that they are being
_ adhe:ud to.

'.I b. Land Use Actions. The responsible organization, either the airport

sponsor or the local planning authority, should monitor all requests

for changes in zoning, Board of Adjustment, or subdivision actions
within the study area. This Is needed to identify proposed land use

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

(i) The alrportto sponsor and/or management could, for example,
assume as a routine function of airport management the primary

role in monitoring zoning and other land use actions in the
airport's impact area. In this role it should:

I
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(a) Specifically make arrangements with each land use control
body to receive notification of all zoning or Zoning Board

of Adjustment requests, all subdivision applications, and

all proposed road or utility extensions.

(b) Participate in public hearings associated w/th the above
actions.

(e) Establish informal working contacts and agreements with

personnel in the various public agencies.

(d) Establish informal eo_unlcations with local financial and
landing institutions to be aura they are aware of the
agreed upon and adapted corridors and their expected noise
Impacts.

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

e. Commanlty Attitudes. Changes in community attitudes toward airport
impacts or changes in local growth objectives may effect the plan.
Con_nquentlyp they should be monitored for use in subsequent
formalised reviews of the compatibility plan.

52. PERIODIC REVIEW. Periodic or formal reviews, at intervals of three to

five years or when the airport master plan is updated, should be scheduled
sad budgeted for during the period of initial plan development. Such a

parlodln 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 formalised review

should be consideration of those problems or deficiencies identified
during the monitoring process and most notably those pertaining to the

parrot'manes of the plan. This review should be sponsored and conducted
by a planning group elm/far in composition to that which developed the
initial plan. Again# citizen input should be encouraged.

a. _vlaw. Thn review will normally not be as extensive as the original

effort but should establish whether the plan remains viable or what
actions are necessary to correct existing or forecast deficiencies.
The typos of activities included in the review are:

(i) A comparison of the current compatibility of the airport and
its environs to that outllned in the plan goals and objectives.

Chap 5
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,

I (2) Apptalsal of the rate of growth of both the community and airport
to determine the current and future adequacy of the compatibility

Fi plan.

• (3) Review of the airport noise contours and zones in light of both

i current end forecast operations and the noise performance levelsof aircraft.

!
:_ (4) Review of the adequacy of current operational controls in
'_ maintaining aircraft noise within the designated noise impact

areas.

:_! (5) Review of the adequacy of the adopted development controls in
[_ protecting the designated noise impact areas from encroachment

by noise sensitive uses.

! (6) Review of the effectiveness of the corrective actions
employed in resolving existing unprotected noise sensitive

:} uses within the noise impact areas.

:I b. Plan Adjustments. As a result of the review, it may become
ii apparunt that the plan will require adjustment or even extensive

,_ tevislon. If this occurs, steps should be taken to initiate a
} formalized plan update with consideration riven to readoptlon by

the responsible authorities. Of more immediate benefit are those

actions taken resolve or coordination
to procedural

L

_ problems identified in the review. This could include improved
coordination between the airport sponsor and zoning officials,
reaffirmation of understandings of the plan end responsibility for

i its implementation, or even a reassignment of respoosihillty. These

.{. actions could also consist of briefings to pilots where flightptocmduras are outlined alone with emphasis upon the reasons
for such procedures. The overall intent is to remedy problems

which have retarded or precluded achievement of planned
compatibility.

53.-59. RESERVED.

I Chap 5

I Par 52 Page 39 (and 40)



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

.%

APPENDIX i. DEVELOPMENT OF WORK PROGRAM

,_ i. GENERAL. The work program is developed to structure the planning effort
and must be sufficiently detailed to assure that essential work is not

:' overlooked. It requires a coordinated effort between the study

sponsors and cosponsors, the citizen planning group, and local plsnnlng
authorities. Community needs, as well as aviation needs and established
land use policies, are Influenelng factors in prepsrlng the work program.

Developing a comprehensive program offers the opportunity to draw together

often diverse interests with the objective of "setting the stage" for the
actual planning process. The importance of the initial work cannot be
overlooked since it becomes the framework for accomplishing the land use

plan. The major steps suggested in the design of a work program include
formulating a statement of objectives, developing planning criteria, and

:: writing n detailed work program,
i

: 2. STATEMENT OF OBJECTIVES. The statement of objectives is a clear and

_ concise statement of what is to be accomplished by the planning effort.
'z The formulation of a statement of objectives is an initial step in program

development as well as in the planning process and has a basle founded

on co_munlty goals, values, and needs. The statement of objectives should
_i begin with a goal statement and include a series of objective statements

which support this goal. The sample shown in Illustration i-I illustrates
the tone and scope of a typical statement but is no_ intended to serve as

i! e model. The statement for each individual study must be designed to
satisfy the needs of a particular situation.

I 3. PLANNING CRITERIA. The second suggested phase in developing a wo_k program

is the preparation of planning criteria which expand and provide detail on
!i the statement of objectives. The criteria include the parameters within

;i which the plan is to be accomplished, specific goals to be satisfied, as

_ well as m_nlmum accomplishments of the plan. Some examples of possible
_, design criteria ere shown in Illustration 1-2. Agaln, these are not
i intended to serve as models but only to illustrate the scope and form
_ they might take. The citizens and planners should develop criteria

based upon their own statement of objectives and their own goals, values.4
and needs.

I

4. YROGRAMWRITING. The final step in program development is the actual
w_iting of a work program. A sample program for airport-land use

b compatibility planning study, in outline form, is shown in Illustration
1-3. The program developed for a particular study would be sufficiently

I detailed to provide an understanding of how the study is to be conducted.
i
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_LLUSTRATION i-i
SAMPLE STATEMENT OF OBJECTIVES

The seal of this alrport-lend use compntlbility study is to achieve a
broad-based and lasting compatibility between the airport and its environs by:

i. Idsntlfylng existing end potential conflicts including, but not limited

to, thane caused by noise and alrport-envlrons incompatibilities.

2. P_solvln8 nx/etlng incompatibilities end precludin 8 realization of
potontlal dneompatlbillties via the development of suitable plans and '
i_plemantatlon procedures;

3. Actlvuly involvln8 the affected citizenry in the planning and decision-
m.klnS process;

4. Keoplng the gannral public fully informed on the direction, setlvltlme,
prograns, and achievements 0£ the study; end /

il
5. Unifying, through constructive coordination, area agencies and resources

for a so_n caufln.

6. Hinim_slng noise at thn source directly through local programs where
possible.

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

8. Directing _he economic and land ene development o£ airport-related
activitims, general urban development, and public projects toward
deliberate improvenant of the local community.

9. Preserving and protecting the anrural environment.

Page 2 Par 4
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ILLUSTRATION1-2

SAMPLE PLANNING CRIteRIA

The sample planning criteria shown here are not intended as models but as
_" examples of the form and level desired, using subjects which might typically

_' be encountered. This is neither a complete nor a minimum listing of possible
criteria.

i. At least 95 percent of all residential uses shall fall within acceptable
noise sensitivity zones.

_' 2. No existing seheolsj churches, hospitals, performing arts facilities, or
libraries may be located wlthln a Land Use Guidance Zone hlgher than that

:' specified by local agreement unless suitable soundproofing measures are
included in the implementation scheme.

3. Ground access to the airport _hall not be routed through any established
residential area except via prevlously establlshed routes or via

'_ faailitias having suitable expanelon unpabillty.$

4. The plan my not plane any form of nlghttlme curfew upon airport• operations, but profetantlal runways may be assigned for any tlme of day

or night If operational capability exists on such runway.
r

5. The plan and its implsmannatlon procedures shall fully respect all
envlronmuntnl criteria, factors, or eonslderntlons.
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ILLUSTRATION 1-3

wORK P_GRAMOIFfLINE FOIl TYpICA.L AIRPORT-LAND USE cOMPATIBILITY PLANNING STUDY

1. Pro_rnmPormulatton.

i
a. ReeoSuition of Need.

b. Preliminary Work Program.

o. Establishment of Cosponsorship.

(i) Cosponsorship Agreements.
(2) Delineation of Reaponelbilltlee.

d. Plannlns Teem.

(i) Identification of Femetdons.

(2) Selection of Team.
(3) 0rsan_zation of Teem.

e. Citizen Participation Program.

(1) D_velopment of Citizen Participation Program.
(2) Organization of Citlzen Plannln s Group.

£. Identification of Community Goals, Values, and Needs.

2. Plannlns Study.

a. Development of Work Program.

(i) Statement of Objectives.
(2) Plannins Criteria.

(3) Detailed Work Prosenm.

b. Identif£catlou of ExlstinE and Future Av/mtlon Needs end the Resultlng [
Noise Quality Patterns (LUG Zone0).

e. Xdentiflcation of Study Area.

d. Identification of Community Noise Sensitivity Criterion (LUG Chart II).

e. Identiflemtion of Existing and Unconstrained Future Land Use P_tterns.

£. Development of Alternatives.

(i) Alternative Phyaical Scheme.
(2) Draft Implementation Program for Each Scheme.
(3) Evaluate Social, Economic, and Environmental Costs for Each Scheme,

i
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g, Selection of Alternative.

(l) Preparation of Decielon Mmtrlx.
(2) Citlzsn Involvement and/or Public Information Meetings.
(3) Selection of Alternatlve.

h. Development of Alternative Into a Plan.

(I) Coordination With Citizen Planning Group.
(2) Development of Physical Plan,
(3) Development of Implementation Program,

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

_ Changes in Land Use.

a Actions to Encourage Favorable Trends or Discourage
• Unfavorable Trends,

b Detailed Planning and Zoning Actions.
i e Reco_a_endatlonson Public Capital Improvement Projects.

_ Purchase Assurance Program.

) 2 Reduction in Noise Sensitivity (Soundproofing Program).
" 3 Acquisition of Interest in Land.

_ Other Actlon_.

(e) Implementation Responsibility Matrix.

(4) Adoption Dont_ents.

i. Recommendation for Adoption.

(i) Staff Endorements (Airport, Urban Plannlngp Public Works,
, Legal, otc).

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

3. Plan Adoption.

4. Mon!torln_ and Periodic Review.

i
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APPENDIX 2, AIRCRAFT NOISE ESTIMATING _LETHODOLOGIES

i. 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 methodologles is given, followed by a listing
of references which may be consulted to obtain detailed technical
information. The descriptions are proceeded by a brief glossary of some
terms often encountered in discussing noise,

2, GLOSSARY OF NOISE TERMS.

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

b. A-Weighted Sound Level (dgA), The human ear is more sensitive to
sound energy at high frequencies than at low frequencies. Also_
the carts sensitivity to sounds of different frequencies changes
with the level of the sound. The A-walghted sound level is the

actual measured sound level weighted to match the sensitivities

% of the human ear. This may also he written dE(A).

c. Noise Metric. Noise metrics are the different measures by which a
given noise may be expressed, for example, Noise Exposure Forecast

or Day-NightAverage Sound Level.

3. FAA INTEGRATED NOISE MODEL VERSION I (INM-I).

a. Ov_rvlew. The INM-I was developed by DOT/FAA to provide a conceptually
simple and flexlble method for eharacterlzln8 aircraft noise near

airports, For acceptable definitions of aircraft opetatlonsD the
INM-I is capable of computing noise expoBure for five different noise

) measures,
]

(1) Measures, Noise measures (metrics) available from the modal
are Noise Exposure Forecast (NEF), Day-Night Average Sound Level

(Ldn), Equivalent Sound Level (Leq), Community Noise Equivalent
Level (CNEL), and Time of Exposure Above (TA) a number of user
speolfled A-weighted sound levels in decibels, dEA, (TA8S, TA95,

etc,), All of these measures can he displayed in the form of
contours of equal noise exposure to a desired map scale. The
users will normally choose a single measure of greatest interest

for contour plottlng, although plots in mere then one metric can
be readily obtained. The INM-I also automatically provides
numerical listings of the calculated noise values at all

intersecting points on a grid which encompasses the airport and
Its environs. Thls printed output includes computations of the
four noise measures based on accumulated acoustical energy, and

time-above-A-weighted sound levels for six selected noise
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thresholds, from 65 decibels to 115 decibels. The time of exposure

calculations are further broken down into three daily periods:

a 24-hour day, evening hours (7 p.m. - I0 p.m.), and night hours

(i0 p.m. - 7 a,m.),

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

(3) Outputs. The program output consists of a printout of the input
data, plotted noise contours, and computed noise levels at grid

points. Options are provided to plot contours of any of the four
cumulative energy metrics or contours of equal exposure in i
minutes over specified A-weighted sound levels. A very
convenient option is specification of the contour plot scale

so it matches the scale of a desired map. The runways are draws
on the contour map to provide visual orientation and reference
when the contours are used as overlays on maps of the same scale.

Calculations st each grid point are printed in tabular form.

b. References. The Basic Userls Guide for the DOT/FAA Integrated Noise

Model Version I, Report Number FAA-EQ-78-OI, January 1978, and the
DOT/FAA Integrated Noise Model (Brochure), Report Number FAA-EQ-?8-02,
January 1978 (available through the National Technical Information

Service, Springfield, Virginia 22151).

6, DAY -NIGHT AVERAGE SOUND LEVEL Ldn.

a. Description. Ldn was developed in 1973-1974 for the Envlronmental
P_otection Agency, It is receiving wide use for estimating noise
impacts at both civil and military airports and is based upon an

Equivalent Sound Level (Leg), The Ldn is weighted to account for the
quieter background noise levels from i0:00 p,m. to 7:00 a,m., with a
i0 dB penalty applied, It is a measurable quantity and can be
measured directly at existing airports using portable monitoring

equipment, Also, Ldn may be used for quantifying other noise
sources, such as auto traffic, and for comparing them to airport-

generated noise. Contour values usually range from less than 55 Ldn
for lightly impacted areas to more than 75 Ldn for heavily impacted
areas. The contours are drafted upon a map of the airport and its
environs as shown in Illustration 2-1. Although contours are typically

computer-produced, they can be produced by "desk-calculatlon" methods
(see reference (2)(a) below).
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:, TYPICAL DAY-NIGHT AVERAGE SOUND LEVEL (Ldn) CO_£OUR$
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ILLUSTRATION 2-1
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b. References.

(1) General Information. Information on Levels of Environmental
Noise Requisite to Protect Public Health and Welfare with an

Adequate Margin of Safety; Environmental Protection Agency;
Report No. 550/9-74-004; March 1974 (document for sale by U.S,
Government Printing Office, Stock No. 055-000-00120-1, $2.10),

(2) Technical Information.

(a) Calculation of Day - Night Levels (Ldn) Resulting From
Civil Aircraft Operations; Environmental Protection Agency;
Report NO. 550/9-77-450; January 1977 (available from

Envlronmsntal Protection Agency, (AN-471), Washington, D.C.
20460).

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

Springfield, Virginia 22191, No. ADA 023429, $7,75).

5, NOISE EXPOSURE FORECAST (NEF).

s. Description. The NEF was developed in 1967 as a refinement of the
composite noise rating (CNR) methodology (see paragraph 9). It takes
into account the factors considered by the CNKplus the additional
exposure factors of the duration of aircraft flyovers and of discrete

(pure) tones such as turbine "whine". The NEF is a complex procedure,
usually requiring the use of a computer for nolan contour development.
NEF for general aviation with some Jet operations can, however, be
obtained from reference (i) below. Contours derived via thls method

usually range from less than 20 NEF for lightly impacted areas to
more than 40 NEF for heavily impacted areas. The NEF is a calculated

noise exposure value and cannot he directly measured.

b, References.

(i) General Information. Developing Noise Exposure Contours for

General Aviation Airports; D.E. Bishop and A,P, Hays; Bolt,
geranek, and NeWman, Inc.; Report No. FAA-AS-75-1; December 1975
(available through the National Technical Information Service,

Springfield, Virginia 22151, No, ADA 023429, $7.75),

(2) Technical Information.

(a) Noise Exposure Forecast: Evolution, Evaluation, Extensions,

and Land Usa Interpretations; N.J. Galloway and D.E. B_shop;
Bolt, Beranek, and Newman, Inc.; Report NO. FAA-NO-70-9;
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August 1970 (available through the National Technical
_I Information Service, Springfield, Virginia 22151, No.

AD 771-131, $5.25).

(h) Procedures for Developing Noise Exposure Forecast Areas for

Aircraft Plight Operations; D.E. Bishop and R.D. HoronJeff;
Bolt, Eeranek and Newman, Inc.; Report No. DS-67-I0; August
1967 (available through the National Technical Information

Service, Sprlngfield, Virginia 22151, No. AD 660-706,
$5.25).

6. CO_%q]NITY NOISE EQUIVALENT LEVEL (CNEL),

a. Description, The CNEL was developed for the State of California.
It is quite similar to the Ldn, except that it introduces an inter-
mediate weightln S for the early evening hours between 7:00 p.m. and

10S00 p.m. in addition to the weighting for the nighttime hours
(i0_00 p.m. to 7:00 a.m.), Contour values usually range from lees
than 55 CNEL for lightly impacted areas to more than 75 CNEL for

heavily impacted areas. CNEL, like Ldn, is a measurable quantity
and can he measured directly. The contours are typcially computer-
produced.

h. References,

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

(2) Community Noise; Environmental Protection Agency; Report No,

PB-207-124; December 1971 (document for sale by Superintendent of
Documents, U,S. Government Printing Office, Washington, D,C,
20402, Stock N_ber EP 1.2:N69/6, $2,25),

7. EQUIVALENT SOUND LEVEL (Leq),

a. Description, The Leq is formulated similarly to Ldn and CNEL, except
that it includes no time of day corrections. Leq is an energy
so_u_ation of the aggregate noise environment as measured in A-weighted

sound level. Contour values usually range from less than 50 Leq for
lightly impacted areas to more than 70 for heavily impacted areas.

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

Sensitivity Analysis of Airport Noise Characterization Methodologles,
MITRE MTR-6994, August 1975,
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8. TIME ABOVE A THRESHOLD OF A-WEIGHTED SOUND LEVEL (TA>.

a. Description. Time Above a Threshold of A-welghted Sound Level (TA) is
a noise measure recently developed by the FAA. TA indicates the !
amount of time that a threshold sound level is exceeded at a given

point. TA, which uses no time of day weighting, can be directly

measured and provides an objective description of the noise climate
around airports. However, no criteria have been developed for either

excessive or appropriate exposure. TA is available for noise
thresholds ranging from 65 to ll5 dgA.

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

9. COMPOSITE NOISE RATING (CNR).

s. Description. The composite noise rating (CNR) is a summery measure
of the aircraft generated noise environment in the vicinity of airports

over a 24-hour period. The CNRmethodology was developed in 1952 and
is the oldest of the methodologies in use. The CNR is a calculated

noise exposure value and cannot be directly measured. CNR contours
cannot be produced via the INH. They are calculated from aircraft

noise expressed in terms of the maximum perceived (i.e, identified
by the human ear) noise level (PNL) and the number of operations in
day and nighttime periods. They are based upon statistical analyses

correlating given individual reactions to measured aircraft noise
levels, and numerical corrections are applied to the aircraft noise
contours to reflect public response to noise under varying conditions.
Night operations arc weighted to account for the quieter overall noise

levels end the resting activity of the majority of the population
during the late evening and early morning hours (10:00 p.m. to
7:00 a.m.), Nighttime aircraft operations need to he only a fraction

of the number of daytime operations to generate the same perceived
noise level; similarly, nighttime operations have a much greater

effect upon perceived noisiness than daytime operations. Contours
developed via the methodology are drafted upon a map of the airport
and its environs. The contour values usually range from less than

90 CNR for minimally impacted areas to more than 115 CNR for heavily
impacted areas. Caution is suggested in applying CNR methodology to
general aviation airports since in such use it tends to exaggerate
indications of noise impact.

b. Reference.

(I) General Information. Developing Noise Exposure Contours for
General Aviation Airports; D.E. Bishop and A.P. Hays; Bolt,
Beranek, and Newman, Inc.; Report No. FAA-AS-75-1| December 1975
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#

(available through the National Technical Znformatlon Service,
Springfield, Virginia 22151, No. ADA 023429, $7.75).

(2) Technical Information. Land Usa Planning Relating to A_rcraft
Noise; N.J. Galloway and A.O. Pietrasanta; Bolt, Beranek_ and

Newman, Inc.; Technical Report No, 821; October 1964 (available
through the National Technical Information Service, Sprlnsfleld,
Virginia 22151, No. AD 615-015, $5.25).
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APPENDIX 3. NOISE CONTROL ACTIONS

I. INTRODUCTION. This appendix includes the noise control actions outlined
in the November 18, 1976, DOT/FAA Aviation Noise Abatement Policy. It
is noted that soma of the actions san be undertaken independently By the

airport sponsor, while others require the coordination and cooperative
efforts of citizens, affected local levels of government, users, and

Federal agencies.

2. ALTERNATIVE ACTIONS.

a. Evaluatlng alternative development plans such as the construction of
mew runways, extendlug runways, and dlsplaclnS thresholds which would

shift noise away from populated areas or reduce noise impact over
presently impacted areas.

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

c. Idemtlfylng measures that should he taken to reduce the impact of
aircraft noise soch as instsllatlon of noise suppressing equipment,

sonatruetlon of physical harriers, and landsesplng.

d. Identifying times of day when enslns run-up for malntenenee nan be
done wlth the least amount of noise Impact.

e. Determining location of engine run-up areas,

f. Examining feaslbllity ineludlng the legal restraints of establishing
landlng fees based on alrersft noise emission characteristics or time
of day.

g. EmamlnZng feasibility including legal restraints and effects on
interstate commerce of:

(i) Limitations on the use of or operations at the airport In
a particular tlme period or by aircraft type, such as:

Limiting the number of operations per day or year;

Limiting or minimizing operations at certain hours - curfews;

! Limiting operations by a particular type or class of aircraft;
and

(2) Shlftlng operations to neighboring airports or resehedullng

operatlons by aircraft type or time o£ day.
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APPENDIX 4, EXAMPLE COMPATIBLE LAND USE pLANNING
AND IMPLEMENTATION SCHEMES

i. INTRODUCTION. The following examples illustrate a variety of approaches

to achieving compatibility between airports and their environs. They
ate not neceanarily model solutlons but are representative of the many

possible ways to attack incompatibility. As explalned in the maln text.
zoning and other land use controls available to local levels of

,_ government and/or to the airport sponsor vary from state to state. In
nnl0otlng strategy for a particular airport and its envlrons_ all of the
footers unlqum to that situation must be considered. The five airports
discuanmd arm!

/ n. Seattle-Tacoma Imte_natlonal Airport t Seattle-Tacoma r Weshlnston.
This sx_mpln shows the dee of a number of remedial controls at an

exlstlns airport in n built-up ares.

,) b. Dallas-Port Watch Rosional Air_ort_ Dallas-Fort Worth_ Texas.
Thlo _amplo shows eonstruetlve use of local planning and zoning to
malntaln tompotlbility around a new airport in a rapidly developing
urban neon.

c. Hun_gville-Madison County Jetport t Huntsville_ Alabama. This example
shows the use of o combination of land use and operntional controls

to maintain compatibility at an expending airport i_ the open
countryside.

d. Phomnlx Sky H_rhor International Airport t Phoenix_ Arizona. This
illustrates the use of operational procedure8 and navigation aide

.,_ _o take advnntsge of an existing noise tolerant corridor.

e. lo_an Internacianal Airpmrt_ Boston t Massachusetts. This illustrates
l l the usa of a eombinntion of remedial and operational controls to

minimize inmompatibillty at an existing airport in an intensivelyi

developed urban area.
!
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2, SEATTLE-TACOMA INTERNATIONAL AIRPORT.

a. The A/rport. Seattle-Tacoma International Airport serves a large
hub and in the principal eo_erclal airport for Seattle-Tacoma
and the Paclfic-Northwest (see lllustratlon 4-S-I). The airport has

• grown from 906 acres in 1942 to 2,200 acres in 1974, The activity
statistics for Fiscal Year 1976 are as follows:

(1) Total oporatlons: 167,427 (air carrier: 113,155).

(2) Boplamemnnto: 3.21 million.

h. Tho Problem, P_pld post World War II growth experienced by both the

airport and the surrounding esmmunitles had generated numerous

problems. Owners of nearby residential properties had become
increasingly concerned about aircraft noise, and information about
such aircraft noise exposure was either unavailable or in dfopute,

In addition to law suits against the sponsor, the airport noise
situation had caused HUD to withhold mortgage commitments in certain
areas near the airport. Continuing growth of the airport through the

years had crested concern among nearby property owners as to what
additional land would be needed in the future. The combination of

those factors produced a general "climate of uncertainty" about
property value and real estste in the vicinity of the airport.

c, Format of the Study. The planning program selected involved five
major components: airport planning, community plannlna, environmental

studios, community involvement (citizen participation), and
coordination. The plan was based upon a meldln 8 of airport, coemunlty,
and environmental considerations _rlth so_munlty involvement and
on-golng coordination throughout the 8tuay.

d. The Compatibility Plan. The plan developed detailed goals and
pollclss to:

(i) Blend the airport with its environs on all four sides.

(2) Recognize freeways and other arterlals as potential harriers
between neighborhoods and nonresidential use areas.

(3) Direct the economic and land use development of alrport-related

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

(4) Preserve and protect the natural environment.

(5) Use the drainage holding ponds, watercourses, and wet lands for

recreation incorporated into a network of open spaces.

Page 2 Par 2
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(6) Usa natural features and open spaces to separate different land
uses,

(7) Enhance and protect permanent residential nelghborhoode.
_J

(8) Resolve the uncertainty connected with noise impact.

(9) Accomplish land use eonvQrslon within or near slngle-family
residential areas via orderly transition programs.

e. Implementation Srrste_.. Implementation is based upon
acquisition of prescribed privatelends by a public authority,
redavclopmen% or land use conversion, and reinforcement of existing
land use areas or nslghborhoods.

(i) Acquisition Areas. Lamd areas having the highest noise impacts
will be primarily devoted to open space type uses upon removal
of the existing incompatlble uses. The planned uses include

agrloultura; parks; landscaped buffer areas; and recreational
areas for mature trails, golf courses, soccer, rugby_ field
archo=7, horseback riding, end water sports. Also, a portion
of tho area will be reserved fnr future air facility purposes,

i.e., air aargop maintenance, general aviation, etc.

(2) Co_varslon Areas. Recognizing the problems involved in

covertins large areas of land from one usa to nnother, the
Planned Unit Development (pUD) zoning format was adopted.
Converslnns will include: conversion from single family to
eedlumdanslty multi-family with proper sound insulation; high

and madlum density apartments plus alrport-related business
unea_ an expanded service complex for the sponsor's other

services; and manufaoturlns and industrial uses.

(3) Ralnforcememt Ames. These deal with land areas and neighbor-
hoods that are to he retained in their existing use and

character. Nolsa remedy programs will be established and
implemented. These include hun are not :Limited to:

(a) Establishment 0£ an ongoing noise monitoring program.

(h) Utilization of new locations far engine malntennnce run-ups

to m_nlmize off-alrport exposure patterns.

(c) Enforcement of stricter curfews on nighttime maintenance
$_/n-ups,

(d) Outright acqulsICion of severely impacted properties.

(e) Purchase assurance or 8uarantee for impacted property
owners.
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(f) Acquisition of appropriate avisat_on easements.

_ (8) Cost sharing and llmited cost eharlng isoulatlon programs
for noise affected stzuctures.

[

_ (h) Development controls by publ_c _8ene_es,

(_) Proporty advisory services.

!

'l
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3. DALLAS-FORT WORTH REGIONAL AIRPORT.

i s. The Airport. The Dallas-Fort Worth Regional Airport, which was
opened in 1974, is situated on 17,520 acres between Dallas and

: Fort Worth, a large hub. The activity statistics for Fiscal Yeari
1976 are as follows_

i

i (i) Total operations: 351j426 (air carrier: 291,956).

(2) Enplanemants: 7.71 m/lllon.

b. The Problem. When the airport was sited at the west edge of Irvlng_
ToxeeD it was recosnlzed that In spite of the alrportls huge size and
extensive buffer areast there would still be sisnlflcant noise impacts

outside the airport (see Illustration 4-D-I). A number of different
strategles were utilized to assure losE-term compatlbillty within

these noise impact areas. This example discusses one of these
techniques and illustrates the constructive use of planning and zoning
to benefit land owners, local tax rolls,and the airport as well as

assuring compatlbil_ty. The City of Irvingls existing m_ster plan
had designated residentinl developmen= for the area to be impacted.
Development under that plan would have been incompatible with the

projected levels of aircraft noise.

¢. The Compatlbillt_Plan, A compatible land use study was con_mlseloned
for the impacted area. After revlewlmg 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 industrlnl park. The park would not only be fully
eompatlble but would also compliment the adjacent airport and
enhance the cltyfs tax base.

d. Implementation Strate_. A new zoning district, Industrial Park -
Airport Related (see Illustration 4-D-2), was written and incorporated
into the cityls existing Zoning Ordinance. Illustration 4-D-3 shows

how emisting dietrlcts within the ordinance were used to round out
the compatibility zoning w_thln the impacted area. The compatibility
plan has now been fully implemented.
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4. RUNTSVILLE-HADISON COUNTY JETPORT.

a. The Airport. Huntsville-Madison County Jetport, serving the
Huntsville-Madisun County smell huh in Alabama, was built in 1967 and
covers 2,630 acres. The activity statistics for Fiscal Year 1976
are as follows:

(I) Total operations: 102,760 (air carrier: 17,601).

(2) gnplanements: 223,789 million.

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

e. The Compatibility Plan. The configuration of the airport, including
both exlsClng end future runways, was established prior to initiating
the land usa plan. The only variables remaining were
control of now dovelopment and operational procedures. Runway
alignments, pravaillngwlnde, and existing urbanization patterns all
favored a linoar operatlons scheme in which larger, noisier aircraft
would remain essentially on the extended runway centerlines whenever
they were below noise critical altitudes (see lllustratlon 4-H-2).

Such a scheme also minimisod the total-land area exposed to high
iovels of aircraft noise and, hence, the total land area needing
prctactlon. Multiple modes of transportation, including roll and
water an well as air and an interstate highway, favored industrial-
co_erclnl development to the north_ northeast, and southeast of the
airport. An extensive area of flood plain lying east and south of
cho airport discouraged development of these areas. An extensive
aroa along tho Tennessee River south and southeast of the airport is
occupied by the Wheeler National Wildlife Refuge, thus precluding
further development in those locations. The remainder of the land
within the noise impact areas was recommended for compatible
agricultural uses.

d. Implementation Strategy, Implementation involves prlnelpally two
eats of controls - controls over new development and airport area
operational controls. The new development le to be controlled by
a sarles of land usa and development controls (zoning, etc.) designed
to bath protect the noise impae_ areas from intrusion by unprotected
hOleS sensitive uses and to encourage development of noise tolerant
commercial and industrial uses (sen Tllustratlon 4-H-3). These
controls (ordinances) are being adopted by the local
Jurisdictions. The airport area operational controls are designed

Page 12 Par 4
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HUNTSVILLE-MADISON COUNTY AIRPORT
INFLUENCE AREA LAND USE AND ZONING PLAN
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to keep Jet aircraft ever the designated noise impact areas when they
are below noise critical altitudes (see Illustration 4-H-4). The

FAA has agreed to initiate procedures to conduct air traffic for

I compatibility with the land use plan once the land use controls have
been adopted by each of the local Jurisdictions. The execution of

=he plan is progressing at a reasonable pace.
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5. PHOENIX SKY HARBOR INTERNATIONAL AZRPORT,

a. The Airport. Phoenix Sky Harbor International Airport serves the ]
Phoenix large hub. The airport is situated on 1.650 acres. The
activity statlstlcs for Fiscal Year 1976 are as follows:

(i) Total operations: 425,773 (Air carrier: 91,054).

(2) Enplunemente: 2.20 million.

b. The Problem. Urbanization had graduslly closed in upon the eastern

approaches to the airport (see Illustration 4-P-l). The Salt _Iver
Channel, o dry riverbed, rune in an east-west direction on essentially
thoaxteeded oenterllne of the principal runway. Because of periodic
flooding, resldentlal development has remained a good distance back
from the channel. This presented the possibility of uslng the river

and its floodway as a noise impact torrddor relatively free of
oxletlng incompatibilities and relatively secure from future
In_ruolons. Usa of this corridor had been informally agreed upon

by slrportmanagement, aircraft operators, and the FAAas a noise
abetment procedure. However, puhlloatlon of a draft environmental

impact _tatement for a needed runway extension indicating that both
exletlnSand future noise Impacts would be limited to the flood
plaimbrought many protests that Jet aircraft deviated widely from

thle corridor and could be expected to do so in the future.

c. The Compatibility Plan. The planners, in cooperation with the FAA,
utilised tlme-lapse photography of the alrportTs ARTS III radar
dloplay to plot actual flight tracks of approaching and departing
alraraft, Since the operation of large aircraft is subJaot to
numernue variables such as wind and weather conditions, air turbulence,

and other air trafflej the flight path more properly can he described
aea flight corridor. This corridor represents the range of normal
day-_o-day variations in a pilot's ability to adhere to prescribed
paths and le reaasnahly represented by such noise impact measurement
teehnlquee ae the NEF. Aircraft flight tracks falling outsdde the
corridor can than be considered major deviations for which corrective
oetlon 18 both deelrahle and possible. The radar survey indicated a
high level of major deviations with 57 percent of the observed

arrivals and 67 percent of the observed departures operating outside
the da.lrad flight corridor. An action program eonelstlng of the
following elements was developed to deal with the problem.

(i) Ravlslon of existing aircraft approach and departure prasedures
tO eliminate pilot misunderstandings.

(2) Development of new air traffic controller procedures and
installation of additional navigational alde to provide more

poeltlve 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

stops thus insuring their cooperation in making the procedural
revisions effective.

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

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

d. Implementation Strategy.

(i) Approach Procedures. The instrument approach procedures in use
were already contributing to the compatibility effort by
providing positive guidance to aircraft. Adoption of air traffic
procedures is primarily for safe and expeditious handling of air

traffic coordinated with the airport proprletorts noise abatement

request. Worklns within this context, revised visual approach
procedures were adopted and viouel approach charts (see
Illustration 4-P-2) were published. These procedures help
significantly in keeping visual approaches within the corridor.

(2) Standard Instrument Departure. Standard instrument procedures are
primarily for the purpose of establishing safe and expeditious
flow of air traffic. Within this constraint, they also take
into accolmt noise sensitive areas. A standard instrument

departure procedure was published (see Illustration 4-P-'3).
The departure procedure formalizes the Salt River Channel

departure corridor making use of a non-dlrectlonal radlu beacon
as a guide for departing aircraft in the Scottsdale-Tempe area.
The City of Phoenix acquired a site for this navigational aid

and the FAAinstalled the equipment. Formal publication of these
revised pilot aids and instnllatlon of the beacon should insure

that pilots using the airport are knowledgeable of those
procedures and thus eliminate m/eunderstandings and unfamiliarity.

(3) Controller Procedures. The air traffic controller procedural
revisions involved adjustment in directional information

provided pilots arriving and departing the terminal area air-
space. Verbal communication provided the pilot by the controller
is of value in insuring positive aircraft guidance and adherence

to the prescribed flight tracks.

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

;!i and the recommended action program which was evolved therefrom.
This initial meeting end several subsequent sessions resulted in

::_ creation of a real awareness of the noise problem and an

industry pledge of full cooperation in minlmlsdn8 future
occurrence of major deviations over rasldentlal areas. Ths

_ positive Cone of thln cooperation wen encouraglns and an informal

•:'! alrport/alrline working group of airline pilotsD F_Aair traffic
control personnels and the City of Phoenix Aviation Department

,:; staff and their consultants was established to work on the

.i_ initial action program steps and to develop additional moans of
improving thn system performance.

(5) Contlnuln_ Airport/Communlty Communications. In ardor to
influra continued communication with the public end as e mnano

of maintalnin 8 momentum in development and implementation of
i further actions, a permanent Sky Harbor Noise Abatement

ii Committee was formed.
,i

:_ s. Evaluation of thn Plan. A ascnsd radar survey was conducted in
order to evaluate _nprovemonts derived from the initial action

71
program. The results indicated chat substantial dmprovemont
had been realized _n the residential areas most affected by noise

an a direct result of these initial actions, Departure compliance,
for example, had improved to 80 percent. This progress should be
enhanced in the future as the procedures become more familiar to the
uneEa,

I;

f
j
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6. LOGAN INTERNATIONAL AIRPORT.

a. The Airport. Logan _nternational Airport serves the Boston large
hub and is located on a small peninsula in Boston Harbor. The
airport property consists of 2,384 acres (see Illustration 4-B-I).
The activity statistics for Fiscal Year 1976 are as follows:

(i) Total operations: 300,799 (air carrier: 208,208).

(2) Enplanements: 5.17 million.

b. The Problem. _te airport is at the center of a major metropolitan
complex and is surrounded on three sides by noise sensitive uses.

Expansion is limited by both urbanization and the harbor. It was
estimated that in 1972, some 121,000 persons were exposed to aircraft

noise of 30 NEF or higher. The noise impact areas involved a number
I of independent Jurisdictions.

c. The Compatibility Plan. It was recognized that it would not be i
possible to eliminate all the noise conflicts without relocating

the airport. Also, lengthening of runways at their inner harbor

{ ends (to permit aircraft taking off from those ends to climb higher
before overflying noise sensitive areas) was generally unaeceptable

, to the airportTs neighbors. The approach taken, therefore_ was to
alleviate as many of the incompatibilities as possible within the

i constraints of space, money, and Jurisdictional problems.
The implementation is via a policies plan. This is a series of

policies to be adopted by the port authority, designed to guide the
' sponsor*s future actions, and to achieve the improvements in

airport-environs compatibility proposed ie the compatibility scheme.

d. _mplementation Strategy.

(i) Noise Forecasts. An 80 percent growth in airline passengers was
forecast for the next ten years but with a slowly declining
number of air carrier flights. This latter estimate was based

upon increased load factors and a transition to larger capacity
aircraft. From this it wee concluded that the present
compliment of runways could accommodate future traffic and that

there would be some relief from present day noise problems.
The plan also assumed air carrier replacement or retrofit
of noisy aircraft through implementation of the FAA Aviation

Noise Abatement Policy. Coupled with the projected decline
in total number of air carrier operations, this would

significantly reduce the area impacted by noise and make
possible Judicious use of noise control and corrective actions

to minimize the remaining noise impacts.
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(2) Noise Controls. Logan International Airport has had an excellent
history of pioneering and cooperation in utilizing operational

procedures to minimize noise i_paots. The plan, therefore,
called for maximum utilization of preferential runways for noise
abatement purposes, consistent with weather conditions and

, operational safety. Refinement of operational techniques would
include more specific location of ground points over which soise

abatement turns are to he made and guidance to pilots from tower
controllers in locating these points (see lllustration 4-B-2).

(3) Cor!ective Actions The proposed corrective actions center
around soundproofing noise impacted schools and the purchase

of heavily impacted residential properties. However, the plan
also proposes reduction in the impacts of ground access upon
the alrportls neighbors. Trucks earrylng aircraft fuel are to
be replaced by a pipeline. Rental car parking lets are to be

removed from surrounding neighborhoods and placed upon airport
property.
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