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1¢ PURPOSE. This advisory circular provides guidance for Noise Contro
and Conpatibility Planning for airports under Federal Aviation Regulation
(FAR) Part 150 and the Aviation Safety and Noi se Abatenent Act of 1979
(ASNAY) (P.L. 964PR3).. It is intended for use by airport operators,
state/local planners and other officials, and interested citizens who nay
engage in noise control planning. Airport noise conpatibility planning
has the goals of reducing existing nonconpatible |and uses around
airports and of preventing the introduction of additional nonconpatible

| and uses through the cooperative efforts of all those involved. The
Part 150 programis voluntary and airport operators are encouraged to
participate.

2 BACKGROUND. FAR Part 150 inplenents portions of Title | of the

Avi ation Safefy and Noi se Abatenent Act of 1979. It establishes a single
system for the measurenment of airport (and background) noise; a single
system for determning the exposure of individuals to airport noise, and
a standardized airport noise conmpatibility planning program The

pl anni ng program includes (1) provision for the devel opment and

subm ssion to the, FAA of Noi se Exposure Maps and Noi se Conpatibility
Programs by airport operators; (2) standard noise units, methods and

anal ytical techniques for use in airport assessments; (3) identification
of land uses which are normally considered conpatible (or nonconpatible)
with various levels of noise around airports; and (4) procedures and
criteria for FAA approval or disapproval of noise compatibility programs
by the Administrator. The program includes consideration of alternative
noi se control that mght be enployed as well as appropriate land use
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planning mnnmnmmvmm. "The moww of the overall program is for the airport
proprietor, in consultation with state/local planners, local aviation
groups and interested citizens, to develop a balanced and cost-effective
program to minimize and/cr mitigate the airport’s noise impact on local
comnunities.

/A rector of Environment and Energy, AEE-1
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CHAPTER 1. GENERAL
SECTI ON 1. | NTRODUCTI ON

L. PURPQIL. This advisory circular provides guidance for Noise Control and
SpafatAbiiisy Pl anning for airports under Federal Aviation Regulation (FAR).
Part 150 and the Aviation Safety and Noi se Abatenment Act of 1979 (ASNA)as
amended. It is intended for use by airport operators, state/local planners
and other officials, and interested citizens who nmay engage in noise contro
planning. Airport noise conpatibility planning has the goals of reducing
exi sting nonconpatible land uses around airports and of preventing the
introduction of additional nonconpatible |and uses through the cooperative
efforts of all those involved. The Part 150 programis voluntary and
airport operators are encouraged to participate

2. BACKGROUND. There are existing airport noise/land use conpatibility
probllens af nany airports in the United States. In addition, thereis a
potential for exacerbation of these noise problems and the possibility of
problens arising at other airports as urban areas and use of air trave
continue to grow. Through cooperative efforts on both the |ocal and
national |evels, nmuch has already been acconplished in limting the growh
and spread of noise conpatibility problems. Actions have included linits
upon noi se emissions by new aircraft, provisions for the retirement or
retrofit with quieter engines of the noisiest transport aircraft, and an
environmental review process for airport devel opment projects. Sone of the .
maj or remaining obstacles for inplenenting successful noise eofipatiibiliiy
prograns around airports have been the need for a single system for
nmeasuring airport noise, a single systemfor determining the exposure of
individuals to airport noise, the identification of land uses that are
normal |y conpatible with the vakiiehs | evel s of noise around airports, and a
process for safety and econonic evaluations of proposed actions. These
remai ning major obstacles have been addressed by recent regulatory actions -
detailed bel ow

a. Federal Aviation Regulation (FAR) Part 150 inplenents portions of
Title | of the Aviation Safety and Noise Abatenent Act. It specifically
establishes a single system for the neasurenment of airport (and background)
noise, a single systemfor determning the exposure of individuals to
airport noise, and a standardized airport noise conpatibility planning
program  The planning program includes (1)) provision for the devel opment
and subm ssion to the FAA of Noise Exposure Maps and Noise Conpatibility
Programs by airport operators; (2) standard noise units, nethods and
anal ytical .dethniquess for use in airport assessnents; (3) identification of
| and uses that are normally conpatible (or nonconpatible) with various
| evel s of noise around airports; and (4) procedures and criteria for FAA
approval or disapproval of noise conpatibility programs by the -

Admini strator.

Chap 1
Par 1 Page 1
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b The Airport Noise Compatibility Plamming Program includes land use
planning and implementation programs necessary to carry out the ASNA Act.
The Act does not in any way, however, interfere with established
prerogatives of State and local governments concerning land use and related
noise compatibility actions and responsibilities. Accordingly, approvals
and disapprovals of programs submitted to the FAA under Part 150 do not
constitute a Federal determination that the use of land covered by the
program is acceptable or unacceptable under Federal, State, or local law.
The responsibility for determining the acceptable and permissible land uses
remains with the local authorities.

30 BENEFITS OF NOISE COMIRTIBIUIYY PLANNING - PRZERNIMMENG UNDER PART 150.

a. Noise is one of the greatest threats to aviation today. Projected
growth in demamd for air traN<L means that we g&l1 have larger aircraft and
more operations in the future. The increase ih air carrier traffic at large
airports will generate more air carrier traffic at feeder airports and more
traffic by sophisticated general aviation aircraft at these and many general
aviation airports.

b. The costs of most forms of mmise nitigatibom are rapidly increasing.
Thes=e'imellidie soundproofing, land punciizses, relocations, land use changes,
by-passing of impacted land, and construction of alternative aviation
facilities. People’'s perceptions of what is an acceptable level of urban
noise is becoming more critical while their opportunity to voluntarily move
away from such noise is becoming more limited. All of these are resulting
in strong pressures upon airport operators to impose operational
constraints, curfews, growth limitations, and other severe constraints upon
their airports as ®msy, “one-shot”sglutions to the noise problem.

c. Relief of these pressures on the airport operators and the
preservation of a national system of airports requires that aviation become
as compaatibie as possible with its neighbors. This requires that the
airport operators work much more closely with local jurisdictions than has
been generally feasible in the past, since they control most of the viable
non aviation-constraining noise mitigation messines.

d. The Part 150 Airport Xeise Corppatiiilityy Planning Program offers an
ideal vehicle for noise planning and implementation in this contemporary
context. It includes:

(1) A balanced approach producing realistic and practical solutions
fair to both aviation and non aviation interests.

(2) Positive EAA technical guidance through regional and airports
district offices. :

(3) Fedlerally identified land uses which are normellly compatible
with various exposures of individuals to mzise.

(4) Consultations and interactions between the airport operator,
airport users, airport neighbors, local land use control jurisdictions, and
the FAA designed to zchieve broad-based confidence in and acceptance of the
program and the support esstantiai for its implementation over the long temm,
Chap 1
Page 2 Par 2
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(5) Recognition of factors beyond the control of the airport
operator which strongly influence local |and use decisions.

(6) Awinddle framework for conducting efficient and constructive
conpatibility prograns which achieve |arge benefits in noise reduction for
the costs in aviation

(7) Community and airport operator decisions that are made froma
fully informed position in order to weigh the full costs and benefits of the
al ternatives.

(8) Federal financial assistance available to the airport operator
under the Airport Inprovement Program for noise conpatibility planning and
for inplenmentation of that planning

(9) Federal financial assistance also available to units of |oca
government in the area surrounding the airport to carry out projects in
accordance with FAA approved noise conpatibility prograns.

(19) Certain sanctions are available under Section 107 of the ASNA
Act to protect the airport operator fromland owner noise suits.

‘e« No two airport situations are alike, and each will likely require a
uni que conbination of mtigation measures to achieve an acceptable solution
At a given airport, a full range of possible solutions is explored, then the
best conposition of solutions is chosen and carefully weighed before
settling upon a final plan. The objective being to reduce the noise by the
nmost efficient way and then bal ance this against the possible non-aviation
solutions. A balance is sought between realistic environmental goals and
the costs to the aviation system \Wen the proposed aviation constraints
are significant, then the local needs and benefits are weighed and bal anced
agai nst the needs and concerns of the rest of the nation

4. FAA | NFORMATI ON SOURCES. Users of this circular are strongly encouraged
te contact their FM Airports District Office or the Airports Division of
their FAM regional office for additional information, guidance, and
consultation prior to starting an Airport Noise Exposure Map or Airport
Noi se Compatibility Program  These offices are also prine sources for
reference materials, such as other advisory 'circulars and citizen
participation nmanuals.

50 DEFINITIONS. ALl terms used in this circular which are also used in
Part 150 have the same neaning in this circular as they do in that Part.

a.  A-\Wighted Sound Level (LA). The A-\eighted Sound Level is sound
pressure level which has been filtered or weighted to reduce the influence
of the Iow and high frequency noise (formerly dBA). It was designed to
approxi mate the response of the human ear to sound. (See paragraph 203)

b  AwerageDay- Ni ght Sound Level (Ldp).. See Yearlly Day~Nighit
Average Sound Level.

Chap 1
Par 3 . Page 3
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c. Land Use. The present or planned utilization of a given parcel of
land.  Such Tand uses are normally indicated or delineated on a land use
map. Land use maps may indicate usages for any given time period past,
present, or future, and such period should always be indicated. ( See
par agr aph 237) ‘

d. Zoning, An exercise of the police powers of the State, as del egated
to lLoeall governnents, designating the uses permtted on each parcel of |and
within the zoning jurisdiction. (See paragraph 331)

e. Standard Land Use Codi ng Manual (SLUCM).. A Standard System for
i dentifyrng and coding Tand use activities. Published jointly in 1965 by
Urban Renewal Administration, Housing and Hone Finance Agency (both now
Parts of HUD) and the Bureau of Public Roads (now the Federal H ghway
Admini stration). (See paragraph 237)

f Noise Level Reduction (NLR).. The anount of noise |evel reduction
achi eved through Tncorporation of noise attenuation (between outdoor and
indoor levels) in the design and construction of a structure. ( See
par agr aph 237)

g. Noise Exposure Map. A scal ed, geographic, depiction of an airport,
its abise contours, and surrounding area devel oped in accordance with
Section AL50.101 of Appendix A of FAR Part 150, incl udi ng the acconpanying
docunentation setting forth the required descriptions of projected aircraft
operations at that airport during 1985 and if submtted after 1982, during
the fifth calendar year beginning after submission of the map, together with
the ways, if any those operations for each of those years will affect the
map (including noise contours and the forecast |and uses). See FAR Part 150
for legal definition

h. Noise Contour. A continuous line on a map of the airport vicinity
connecting alT points of the same noise exposure level; for the purposes of
this programusually the Lgg 65, 70, and 75 | evel s.

i. Airport Noise Conpatibility Program That program reflected in
docunents (and revised docunments) developed in accordance with Appendix B of
Part 150, including the neasures proposed or taken by the airport operator
to reduce existing nonconpatible land uses and to prevent the introduction
of additional nonconpatible land uses within the area. See FAA Part 150 for
| egal definition

jo NEPA. Acronymfor the National Environnental Policy Act of 1969.
(See pexagrpih 26)

k. Curfew. A restriction placed upon all or certain classes of
aircraft by tine of day for the purposes of reducing or controlling airport
noise. (See paragraph 32@)

Chap 1
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1. Easenent. The legal right of one party to use a portion of the
total' righits 1 n real estate owned by another party. This may include the
right of passage over, on, or below the property; certain air rights above
the property, including viewrights; and the rights to any specified form of
devel opnent or activity, as well as any other legal rights in the property
that may be specified in the easenent docunment. (See paragraph 332)

m. Ofice of Managenent and Budget Circular No. A-95. A regul ation
requiring coordinatron of Federal and federalTy assisted programs and
projects with each other and with State, areaw de, and |ocal plans and
programs, utilizing a series of state and regional clearinghouses. ( See
par agraph 25)

n. Federal Aviation Regulation (FAR) Part 36. A regulation
establishing norse certification standards for aircraft. (See paragraph 24)

o. Aviation Noise Abatenent Policy (ANAP),. Policy adopted jointly by
the Secretary of Transportation and the FAA, on Novenber 18, 1976,
delineating the responsibilities of FAA air carriers, airport operators,
and local comunities in achieving reductions in airport noise

pv  Arport Noise Control and Land Use Conpatibility (ANCLUQ) Program
A pilot program for airport noise conpatibiTity planning established by the
ANAP and funded under Section 13 of the Airport and Airway Devel opment Act
of 1970 as anended. It was a voluntary planning pyocess initiated and |ed
by airport proprietors with Federal funding and technical assistance. (See
par agraph 21)

g6 Yearly Day- N ght Average Sound Levels (Lgg) or (DNL).. The
246howir aver age sound Tevel, in decibels, for the perrod from mdnight to
m dni ght, obtained after the addition of ten decibels to sound levels for
the periods between mdnight and 7 a.m and between 10 p.m and midnight
local tine, as averaged over a span of one year. It is the FAA standard
metric for determning the cunulative exposure of individuals to noise
(See paragraph 221)

r. Equivalent Sound Level (Lgg). Lgq is the steady A-weighted
sound level over any specified period (not necessarily 24 hours) that has
the same acoustic energy as the fluctuating noise during that period (with
no consideration of a nighttime weighting.) It is a measure of cumulative
acoustical energy. Because the tinme interval may vary, it should al ways be
speci fied by a subscript (such as Lgg 8) for an 8-hr exposure to
wor kpl ace noise) or be clearly understood.

6.619. RESERVED.

Chap &
Par 5
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SECTI ON 2. RELATIONSH P TO OTHER Al RPORT AND NOI SE PLANNI NG ACTI ONS

20. Al RPORT MASTER PLANS. An Airport Noise Exposure Map or an Airport
Noiise Compatiblliity Programfor an airport supplenents but does not replace
the Airport Master Plan (AWP) developed for that airport. The AWP may
provide the base data for the noise exposure map. However, operational data
for use in the Integrated Noise Mdel (INM) (or an FAA approved equivalent)
and the land use and jurisdictional data for the map should be certifiable
by the airport operator as current data. Simlarly, the AW may offer
inputs to devel opment of the noise conpatibility program Again, all of the
alternatives, analyses, consultations, and public involvenent required by
Part 150 for the program should be certifiable by the airport operator as
up-to-date and based upon current data. See al so, Section A150,.1@¢f) of
Part 150.

21 AIRPORT NO SE CONTROL AND LAND USE COVPATI BI LI TY (ANCLUG) PLANNI NG
STUDIES. A nunber of ANCLUC planning studies have been undertaken and/ or
conpleted. Al though this was an interi mptogtaii,. fiueh val uabl e noi se and

| and use information was produced and much viable conpatibility planning
acconpl i shed. Where these studies neet' the requirenments of Part 150, or an
FAA approved equival ent under Part 150, and are otherw se appropriate,
airport operators are encouraged to incorporate that work into Noise
Conpatibility Prograns; see Section A150.1@¢§) of Part 150.

22 AR INSTALLATI ON COVPATIBLE USE ZONES. Conplinentary to ANCLUC, t he
U.S. Departnment of Defense developed the Air Installation Conpatible Use
Zones (AmCuz) Programfor achieving noise/land use conmpatibility at mlitary
air installations. ALCUZ studies have also been prepared for a nunmber of
joint civil-mlitary use airports where there are a significant nunber of
mlitary operations. As in the case of ANCLUC's, i nformation devel oped for
an AICUZ study which is appropriate and certifiable as current hy the
airport operator may be used in developing an Airport Noise Exposure-Map or
Airport Noise Conpatibility Program

23. ENVI RONMENTAL ASSESSMENTS.  Environnental Assessments (EA) are prepared
for many types of airport devel opnent projects and/or airport operational
changes under the requirenents of the National Environmental Policy Aet
(NEPA)),, Regul ations of the Council on Environnental Quality (CEQ),
Departnent of Transportation Order 5610.LC (Procedures for Considering
Environnmental Inpacts), FAA Order 1050.1C (Policies and Procedures for
Considering Environmental Inpacts), and FAA Order 5050.4 (Airport
Environnmental Handbook). Many EA's contain anal yses of airport noise, ,
conpatible land use, social inpacts, and induced soci oeconomic inpacts. An
Airport Noise Conpatibility Program may supplement, but is not intended to
replace an EA in neeting required environnental analyses. Simlarly, an EA
may contain information that, provided it is current, can be valuable inputs
t o devellopiing. ainparit noi Se exposure maps and airport noi se conpatibility
prograns. To the extent the information in the EA is appropriate, such use
of existing sources is encouraged. See alls$o, paragraph 26 for applicability
of NEPA to Part 15Q.

Chap 1
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24, FEDERAL AVIATION REGULATI ONS, PART 36. Federal Aviation Regulations
Pa® 36 contains noise certification standards for nost airplane types,
generally requiring newy designed and manufactured aircraft to be
significantly quieter than older aircraft. However, as a certification
standard, Part 36 has no provisions to control either the operations or
nunbers of operations at an airport in order to stabilize or reduce noise
inpacts. Part 150 works as a conpliment to Part 36 by integrating the gains
in reduced aircraft noise emissions into an overall noise conpatibility
programwith controls on both aviation noise and land uses to assure ful

i npl ementation and long term protection to both the airport and its
environs.

25. QMB A-95 NOTI FI CATION AND REVIEW  Ofice of Mnagement and Budget
(oMB) Circular No. A-95 established a process whereby state and |oca

cl earinghouses are notified of proposed Federal Gant-in-Aid projects and
other assistance actions. Interested parties are provided the opportunity
to review and eval uate the proposals in advance in terns of their potentia
inpact on or conflict with statewi de or atreawide conprehensive planning or
upon the plans and programs of |ocal governments. The A-95 process (or its
Federal or state successor) must (or should) be used to give notification
and opportunity for comment when Federal assistance is involved. It does
not, however, substitute for the consultative process as required by the
ASNA Act. Note also that A-95 will be revised or replaced upon

i npl ementation of Executive Order 12372. See paragraphs 350-3%9 f or

gui dance on Consul tati ons.

26 NATI ONAL ENVI RONMENTAL POLICY ACT. FAA conpliance with the NEPA is
controlTed by FAA O der 1050.1C, Policies and Procedures for Considering
Environmental Inpacts. The FAA has determined that approval or disapprova
of airport noise conpatibility programs are "categorical exclusions@ to the
requi rements for environnental assessment under Order 1050.J1C." The ASNA Act
requires an airport noise compatibility programto be either approved or

di sapproved within 180 days of receipt or it will be automatically approved
Devel opment of a noi se exposure map or noi se conpatibility program does not
replace an environmental assessment but can be used in the preparation of
such an assessnment. Environnmental assessment |eading to a finding of no
significant inpact or to an environmental inpact statement nust still be
conducted, where required by applicable procedures, prior to taking any
Federal inplenenting action such as grant approvals or covered air traffic
actions. Athough the 180 day tine constraint does not permt the norma
federal Environnental Inpact Assessment process, consideration of the
potential inpacts remains an integral part of the planning process. Airport
operators should fully consider environmental as well as noise and land use
consequences in devel oping an airport noise conpatibility program

27.629.. RESERVED.

Chap 1
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SECTI ON 3. OVERVI EW

30. NO SE - ITS, NEASUREMENT AND ASSESSMENT. |t is assuned that users of
this circular have a general technical background, but are not proficient in
noi se nmeasurenent, particularly aviation noise. Chapter 2 is devoted to a
basi ¢ discussion of aviation noise and its neasurement and assessnent. Care
has been taken to avoid technical |anguage and the enphasis has been placed
upon practical understanding. This should enable the typical user to
understand what is involved; to estimate the size of the effort required;
how to gather data for the Integrated Noise Mdel (or an FAA approved
equivalent); how to interpret the noise contours; how to validate noise
contours using noise nmeasurenents; and how to prepare an airport noise
exposure map. FAA personnel are available to assist as necessary.

310 SENSITIVITY OF LAND USES TO NOSE. Different uses of land by people
exhibit different sensitivities to noise. Schools, residences, churches,
public health facilities, and concert halls often appear quite sensitive to
noise. By contrast, factories, warehouses, storage yards, and open farniand
are relatively insensitive to noise. (Cher uses, such as offices, shopping
centers, recreation areas, or hotels, have internediate |evels of noise
sensitivity. In order to assist the users in assessing noise

eonpatiibiilliity weasmped t tbiiiyy in the vicinity of their airports, atable of
| and uses and t hei r compatibility/monceiaidibiiiey Wi th various | evel s of
noise is provided in Appendix 1. However, the designations in this table do
not constitute a Federal determination that any use of land covered by this
program is acceptable or unacceptable under Federal, state, or local |aw

The responsibility for deternmining the acceptable and permssible [and uses
remains with the local authorities. FAA deterninations under Part 150 are
not intended to substitute federally determned |land uses for those
determned to be appropriate by |ocal authorities in response to locally
determ ned needs and values in achieving noise conpatible |and uses

32 NO SE EXPOSURE MAPS. FAR Part 150, i n accordance with the ASNA Act,
provi des an opportunity for airport proprietors to submt Noise Exposure
Maps to the FAA.  Each such map is a scal ed geographic depiction of an
airport, its noise contours, and surrounding areas. Specifically, Part 150
requires that each noise exposure map shall depict continuous Lgg

contours for |evels of 65, 70, and 75. Wthin the 65 Lgg contour, the
airport proprietor is required to identify land uses and to determne |and
use conpatibility in accordance with the standards and procedures of
Appendi x A of FAR Part 15Q. Sections 150.21 and AL50.1@0 contain ot her
specific requirements on the formand contents of such maps.

815183
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33. NO SE COVPATIBILITY PROGRAMS. FAR Part 150 provides for the
preparation and submssion of Nolse Conpatibility Programs in addition to
Noi se Exposure Maps. The purpose of such a programis to seek optima
accommodation of both airport operations and conmunity activities within
acceptable safety, economc and environnental parameters. That may be
acconpl i shed by reducing existing nonconpatible land uses in the vicinity of
the airport and preventing the introduction of new nonconpatible land uses
inthe future. To that end, the airport proprietor and other responsible
officials shoul d consider a w de range of feasible' alternatiwes of noise
control actions and |and use patterns. A checklist for preparing Noise
Conpati bility Prograas' is contai ned in Appendix 2.

34. SUBM SSION TO THE FAA.  Conpleted Airport Noise Exposure Maps and
Airport Noise ConpatibiTity Prograns are submtted by the airport operator
to the appropriate FAA Regional Director. They will be given Prelimnary
Review for acceptance for evaluation and then be given a full evaluation
Details of this procedure and of airport operator obligations follow ng any
change in the operation of the airport which mght create any substantia

i nconpatible |and uses are described in Sections 150.23 t hrough 150.35 of
FAR Part 150.

35. WITKDRAWAL ORREVISION. At any tine before approval or disapproval of
a program 1t nmay be withdrawn or revised. Such a termination stops the
180-day approval period. A new evaluation is begun upon receipt of a
revised program and, unless the FMfinds that the revisions can be
integrated wthout exceeding the original approval period, a new 1806day
approval period is begun

36. PERICDIC REVIEW AND UPDATING Gowth and transition in urban |ocations
cekate pressures for changes to zoning and other controls established to
achieve and protect conpatibility. These stinmuli are also likely to
generate greater aviation activity and airport requirements wth consequent
changes in airport noise inpacts. For these reasons, Part 150 requires the
inclusion of a sehedule ffwr periodic review and updating of airport noise
conpatibility programs. Updating is also necessary to reflect increased
operations and, with the map, continue the sanctions under Section 107 of
the ASNA Act

a. After the plan is adopted there is a need for the airport operator
and the local planning agencies to continually evaluate its effectiveness
and to identify those aspects of the plan which may need inprovement. This
includes evaluation to determne if proposed inplenmenting actions are being
carried out as scheduled. For instance, it should include review of |and
acqui sition or soundproofing projects and ascertain whether they are
effective, on schedule, or whether nodifications are necessary. Also,
operational procedures adopted as part of the noise control plan nust be
nonitored to assure that they are being adhered to. The responsible
organi zation, either the airport operator, the local planning authority, or
both, should nonitor all requests for changes in zoning, variances, or
subdivi sion actions within the study area
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b Periodic or formal reviews, at intervals of three to five years or
when the noise exposure map or airport master plan is updated, should be
schedul ed and budgeted by the airport operator as an integral part of the
program Included within the formalized review should be consideration of
those problenms or deficiencies identified during the nonitoring process and
nost notably those pertaining to the performance of the plan. The review
will normally not be as extensive as the original effort but should
establish whether the plan remains viable or what actions are necessary to
correct existing or foreea®t deficiencies. The types of activities included
in the review should be

(1) A conparison of the current conpatibility of the airport and
its environs to that outlined in the programs goals and objectives,

(2) Appraisal of the rate of growth of both the comunity and
airport to determne the current and future adequacy of the conpatibility
pl an.

(3) Review of the airport noise exposure map in light of both
current and forecast operations and the noise performance |evels of
aircraft.

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

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

(6) Review of the effectiveness of the corrective actions enployed
in resolving existing unprotected noise sensitive uses wthin the noise
| mpact ar eas.

¢. Revised Progranms. Revised prograns should be submtted to the
Regional Director in the sane manner as the original submssion

37.-199. RESERVED.
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CHAPTER 2. NO SE MEASUREMENT AND ASSESSMENT
SECTION 1. NO SE FUNDAMENTALS

200. SOUND. This section provides a conceptual description of the

ac sicaleddtir£&s Whi ch conprise the FAA approved "systent for aircraft
noi se neasurenment. The sound experienced in our everyday lives is the
result of objects or bodies being set into vibration. This vibration causes
a motion in the surrounding air resulting in a mnute variation in

at mospheric pressure called "sound pressure.” This sound pressure forns the
basis to measure sound and is usually expressed as a sound pressure level in
deci bel s which are dinensionless units expressing logarithmcally the ratio
of two values (i.e., a neasured quantity and a referenced val ue). Anot her
important characteristic of sound is its "frequency." The human ear is
sensitive to frequencies ranging from20 to 20,000 hertz (cycles per

second). The sinplest of all sounds are those conposed of a single
frequency. These sounds are called pure tones. However, the sounds to

whi ch people are usually exposed are nuch nmore conplex, since they are
conposed of many frequencies, each occurring sinultaneously at its own sound
pressure |evel

201. DECIBELS. Sound pressure level is a measure of the anplitude of the
sound, “whiTe frequency relates to the sound's pitch. The range of sound
pressures of interest is represented on the low end by the threshold of
hearing of normal young people and on the upper end by the noise of gunfire
at close range. Stated in physical terns, this sound pressure range is
approxi mately from0.00002 to 2,000 pasealls. It is clear that this is a
tremendous range of sound pressures. An anal ogous problem would be that of
measuring lengths ranging fromone inch to 1575 mles. Because acoustics
deals with the effects of small changes near the threshold of hearing as
wel |l as the effects of small changes near the upper end of the'seall®e, a
proportional scale is nmore appropriate than a linear scale to handle this
wide variation in sound pressure. The sinplest mathematical scale available .
for this purpose is the logarithnmic or decibel scale. A decibel (dB) is
defined as ten times the logarithm (to the base 10) of a power or intensity
ratio.

202. SOUND PRESSURE LEVELS. Sound pressure level is expressed as 10 |og
(PZ/peld),, where PQ is the reference pressure and P is the

differential pressure of a sound over that of anmbient pressure. This is
equivalent to twenty times the logarithm of the ratio of the pressures. It
is also inportant to note that the reference pressure has been
internationally standardi zed as 0.00002 paseallss, which is approximtely the
threshol d of human hearing. Because of the logarithmc nature of the

deci bel scale, a sound pressure level of 60 dB corresponds to a pressure,
not 60 tinmes the reference pressure, but 1000 times the reference pressure
Thus, 20 | og (1000) = 20(3) = 60.
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203. A-VEI GHTED SOUND PRESSURE LEVELS (LA). Sound is a physica

phenonenon that affects many things besides people.' However, when sound is
measured in order to relate to the reactions of people, it is necessary to
use a measure which relates to the way human beings hear sound. |t has been
found that people are nore sensitive to higher frequencies (treble) than

| oner frequencies (bass). That is, the human ear discrimnates against

| ower frequencies. Naturally if we want to nmeasure sound in a way which
corresponds to the way people hear sound we want to duplicate the eat's
discrimnation. This is acconplished electrically using a device called a
"weighting network." Because unwetighited sound pressure | evel did not
correlate well wth human assessment of the |oudness of sounds, weighting
networks were added to sound level neters to attenuate |low and high
frequency noise to approximate the response of the human ear to sound. One
of these weighting networks was designated "A" and was originally enployed
for sounds less than 55 dB in level. Nowit is used for all levels. ftis
nmeasured in decibels which are usually designated LA (formerly dBA).

A- Wi ghted Sound Level has been found to correlate well with people's
subjective judgnent. Its sinplicity and superiority over unweighted sound
pressure level in predicting people's response to noise have made it the
nmost widely used netric for assessing the inpact of aircraft noise and for
conparing that noise with other comunity noise sources

204.. MEASUREMENT SYSTEM RESPONSE TIME.  Wile the A-weighted sound |eve
(LA) is the basic unit for nost Federal, State, and |ocal noise standards,
variations do exist in its method of measurenent. Sound |evel neters and
other noise neasuring systens are capable of operating in severa
characteristic nodes, such as "slew,"™ “fasét%™ "inpul se," and "peak,"
Basically, these nodes differ in the way in which the output value
(indicated sound level reading) follows rapid changes in the input sound
level . The higher speed responses are often useful in architectural
industrial and research acoustics. However, for nmobst comunity and *
transportation noi se sources the "slow' response is preferred since-
experience has shown that it provides the nost repeatable data. Thus, in
response to the ASNA Act requirenents, the FAA uses a famly of related
noi se units based on the slow response, A-weighted sound |evel (LAS).

FAR Part 150 i ncorporated by reference International Eleetrotechnicall
Commi ssion Publication No. 179, entitled "Precision Sound Level Meters,"
dated 1973. This docunent specifies technical standards for both the system
response and the A-weighting network.

205..6219., RESERVED.
SECTI ON 2.  NO SE MEASUREMENTS

220. MEASURING SINGLE Al RCRAFT EVENTS. Part 150 specifies use of the slow
response A-weighted sound Tevel LAS in decibels for measuring single

events. Measurements of aircraft noise made in this unit can be directly
related to sound levels of surface transportation noise sources since
standards for the nmeasurenent of noise fromthese other sources also use

L Many comunities throughout the U S. have local noise ordinances
which use this unit. LAS is also the netric used in FAA Advisory
Circul ar 3663B, Estimted Airplane Noise Levels in A-\Wighted Decibels.
Mst U S and foreign airports with noise nonitoring systens provide LAS
information. There is also a single event integrated A-weighted sound
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| evel (Lgp)which is different fromthe maxi num A-wei ghted sound | eve

(LAS) described in paragraphs 204 and 220. LAE (sonetimes al so

known as the Sound Exposure Level) is the level of an equival ent one-second
duration reference signal. This metric quantifies the effect of both
duration and magnitude for a single event measured above a specified
threshold.  The LAR is sometimes best understood as the dose of noise
associated with a single event. A survey program at an airport which

provi des average Lg data for specific aircraft type categories can be
used to Conmpute Lgg vaiues, one nethod of validating conputer generated

noi se contours.

221. AIRPORT CUMULATIVE NO SE EXPOSURES. \While people certainly respond to
the noise of single events (particularly to the loudest single event in a
series), the long-range effects of prolonged exposure to noise appear to
best correlate with cumulative metrics. Such a unit provides a single
nunber which is equivalent to the total noise exposure over a specified tine
period. Thus, cunulative noise units are based on both time and |evel. The
day-ni ght average sound | evel (tgg) specified as the noise netric for

cumul ative exposure under Part 150 is such a unit. Specifically, the

Ldp is the yearly average of the A-weighted sound level integrated over

a 246houwir period. It also incorporates a 10 dB step function weighting to
aircraft events between 10:00 p.&. and 7:00 a.m to account for the

i ncreased annoyance to noise during the night hours.

222. BASIC RECOWENDED NO SE MEASUREMENT SYSTEM A recommended basic
noi se neasurement system and suggestions regarding its use and naintenance
is included in Appendix 3.

223. VALIDATION OF NO SE CONTOURS. (ne of the primary objectives of many
noi se measurenent programs IS to validate conputer generated noi se contours
The understanding of a few inportant concepts (listed bel ow) provides the
basis for cunulative noise exposure estimtion techniques.

a. -Yearly average airport noise exposure contours are estimates of
actual average airport noise exposure

b. Actual airport noise exposure at any point on the ground may be
approxi mated by the energy average (over a year's tine) of the daily Lgp
val ues for that point.

cw The actuwal daily Lgy value for any given location will vary
fromday to day. A large set of data acquired at Washington Nationa
Airport and Dullles I nternational Airport (24 | ocations over 500 days)
indicates that standard deviations in Lgp are generally 2 dB or |ess.

Chs,
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d For daily Lgg standard deviations of 2 dB, it can be shown
fromsinple statistical theory that a sanple of 10 days (Lgg) will
provide an estimte of the actual yearly Lgp accurate within 1 dB with
90 percent confidence. This "sanple of 10" requirenent involves the
assunption that measurements are conducted on days when no bhias exists in
the airport operation. In order to assure "average" conditions over the 10
days, it is recommended that data be acquired for each direction of airport
operation in proportion to the proper (annual) percent.

e. *Thus one way to estimate the yearly Lgp value is to conduct 10
random (representative) 24 hour measurenent surveys. Measurenent equi pment
I's available which, left unattended, can neasure three consecutive daily
Ldg val ues

fd In lieu of conducting 24 hour continuous measurements in order to
acquire a days Lgp data, it is possible to conduct a shorter sanple and
then estimate the Lgps The nethod of extrapolation nust be carefully
documented and nust denonstrate that the short sanple is "representative" of
the average operation during the day. The requirenment of 10 representative
days remains a requirement for estimating the yearly average Lggs Two
"shorter than 24 hour" sanpling techniques are available. One involves
measuring the noise during a period in which the mx of aircraft and the
nunber of aircraft are representative of daily average values. Calculations
are then needed for the nighttime weighting and to account for the present
nighttime operations and curfew restrictions (if applicable) to arrive at an
estimate of Lgp for the day. The second technique involves quantifying
average single event LAE values by aircraft type. The average LAR
data nust reflect yearly average variability for the particular aircraft
type. The yearly average Lgg is then conmputed fromthe mean LAR
data along with a know edge of the airport mx and the daily operations
schedule.  This technique however, involves certain difficult to answer
questions:

(1) How many neasurenents are needed for each aircraft type?
(2) How many measurements on any one day?
(3) How nmany total days of sampling?

Because of difficulty in identifying a statistical rationale, one may choose
to use the first technique described in this subparagraph.

224.. VALI DATI ON NO SE MEASSIRENENTS VERSUS M CRO- SAMPLE SURVEY MEASUREMENTS.
In any neasurement programthere is the tradeoff to be considered between
the statistical confidence interval for the seaaswred data and the avail abl e
manpower and time. In survey work, the usual objective is to achieve a
practical Levell eff accuracy at many |ocations rather than highly accurate
data at a few Wwen conducting a short survey which includes numerous
measurement |ocations and a single nmeasurenent system one inplicitly
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accepts the medium accuracy confidence |evel associated with the survey.
These survey-neasured |evels accurately represent the acoustical environnment
at the tine of the measurenent. Short sanples or surveys remain the nost
effective means (given limted tine or resources) for quantifying the

magni tude or environnental noise problems which affect large areas of a
netropolis. If survey type measurenents are utilized, it is inportant to
identify them as such. In presenting single event survey data one should

i ndi cate neans, standard deviations, and sanmple sizes. Care should be taken
to avoid assigning statistical confidence linits to estimated daily Lgp

val ues based on survey data unless the analytical and conputational process
is clearly set forth. This presentation is even nore inportant when
establishing an estimte of yearly average Lgy based on survey data

al one.

225.. Al RCRAFT NO SE EXPCSURE PREDI CTI ON REFI NEMENT PROCEDURE. The fl ow
diagram shown In Figure 1 sets out the process by which FAA approved noise
contours can be refined. Detailed nodeling requirements are provided in
Section 3 along with FAA approved procedures and standards. The key feature
of this process is the "feedback |oop" provided by Lgy data acquired

either from continuous airport noise nonitoring systems or fromlimted
field measurement progranms: This prediction refinement process (Figure 1)
allows the contour analyst a chance to reevaluate the input assunptions and
seek a reasonable explanation for differences (if any) between nmeasured and
predicted values. |If suitable justifications can be provided, the analyst
reruns the noise prediction model with new or nodified inputs

Theoretically, several iterations could be run if justified on the basis of
better input assunptions

226.. CONTINUOUS AIRPORT NO SE MONI TORING SYSTEMS. There are severa
optional measures which may be undertaken as part of an airport noise
conpatibility program and which can enhance its effectiveness. Continuous
airport noise nonitoring systenms fall into this category. Such systems can
provide inportant input to the process of refining airport noise contours
(Contact AEE-120 for specific details). In brief, any FAA approved noise
noni toring system would have the follow ng mininum capabilities

a. Provides continuous neasurenent of dBA at each site
b.- Provides hourly Lgg data
co Provides daily Lgp data

d  Provides single event maxi mum A-wei ghted sound |evel data
Desirabl e but nonessential capabilities include
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AIRCRAFT NOISE EXPOSURE PREDICTION
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(1) Awcraft event digrnwunstbwm ablikty.
(2) Smgle event Ly data for each ammcrafit event.

(3) Diffementttatwon betwesin amtblent a n d awvecrafi comtrlbutmaorss ta
hourly Leq and Lgp.

(4) Momirommg data can be used to develop a statmtxall dat a
base of mnaose Levels for each artcraft type category.

227 2229, RESERVED.
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SECTION 3.  NO SE EXPOSURE _HRINICTION -

230. PREDICTION. ANALYSI S 'T&. Only a couputer-basedinmi tioswdttedl nodel is
capabl e of predicting; the noise. ifpaeg associated with e operation of a
conpl ex airport and projecting that inpact to-seme future parodds FAA
approval of a nodel is conditional on the capability of that nodel to
produce the required output and. the public availability of the nodel to
provide interested parties the. opportunlty to substantiate the results.
Accuracy of a noise pmuﬂi&@hbh model % measured by the kaht sétnai
conparison of the noise exposure calculations derived fromthe data base and
observations of the noise emtted during operations of simillae' aifreralfit
types. Statistically adequate sanples of observations are obtained over
periods of a year or nore

231. | NTEGRATED NO SE MODEL (INM).. The FAMM‘’s Integrated Noise Model is the
standard prediction analysis tool to which all conputer-based airport noise
exposure models are conpared. The INM calculates the total inpact of
aircraft noise at or around airports. Although this noise exposure |eve
can be presented in contours of equal noise exposure for any one of the

foll owi ng noise neasures; Noise Exposure Forecast (NEF), Equi val ent Sound
" Level (Leq),, Day-Ni ght Average Sound Level (Lgdp), and Conmunity Noise

Equi val ent Level (CNEW); only the Lgy is approved for use with Part 150.

I'n January 1978, the FAA released Version 1 of INM to provide an analytica
tool for the preparation of environmental inpact studies. In Septenber
1979, the FAA rel eased Version 2,an inprovement to the first version, with
an expanded data base and additional input options. Version 3reflects
further enhancenents in the nethod of determning noise inpacts and in the
data base of individual aircraft noise and performance. FAA has shi pped
magnetic tapes of the INM to government offices, consultants and various
foreign countries. Tapes are also already in the possessi on of

several commercial conputer tinme-share vendors, thus offering broad -
accessibility on national and even international levels. Wder distribution
is envisioned, for later versions which will be nore readily adaptable to a
variety of large conputers. In addition, the FAA has conducted an INM

val idation project to determne the accuracy of both the conputationa

met hods and data base of the nodel by conparing the nodel's noise exposure
calculations with neasured levels. The first phase of validation was an
analysis of air carrier flights over the nonitoring system at Washington
National and Dullhes | nternational Airport. Information on the continuing
val idation project, availability of INM documents and tapes can be obtained
through the Ofice of Environnent and Energy (AEE-120)).

232. INPUT REQUI REMENTS. The first step in running an airport case study
is to gather the necessary data and organize it in the way which is

recogni zed by the computer program \Wile the INM and similar nodels are
acconpanied with sets of aircraft noise and performance information,
information on "airport geonetry and aircraft novenents is al so necessary.
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The gathering of information is a time consuming process. Care must be
taken in defining programinput, especially in those situations in which a
eleareut choi ce does not exist among simlar items. There is also the
probl em of conflicting estimates of the airport operations from the airport
manager, tower chief, airline operators and others. The follow ng
information needs to be obtained for input to INM conputer program

a. Amap of the airport and its environs at anadequately detailed
scale not less than 1 inch to 8,000 feet. It should indicate runway |ength,
alignments, landing thresholds, takeoff start-of-roll points, and flight
tracks out to at |east 30,000 feet fromthe end of each runway. The
locations of the nomnal flight tracks are inportant. Exposure to aircraft
noise is highest directly underneath the flight profile

b. Arport activity levels and operational data which willl indicate,
on an annual average-daily-basis, the nunber of aircraft, by type, which
utilize each flight track, in both the day tine (7:00 a.m to 10:00 p. m)
and nighttime (10 p.&. to 7 a.m) periods for both | andings and takeoffs.
The INM offers a wide selection of aircraft types from which to choose.
However, the nodel does not contain every conbination of aircraft and engine
types. Decisions on equivalent types nust be carefully thought out with
respect to possible ramfications to the calculation of exposure.

es Landing glide slopes, glide slope intercept altitudes, and other
pertinent information needed to establish approach profiles, along with the
. engine power setting for each aircraft type to fly that approach profile

d Takeoff flight profiles (the relationship of altitude to distance
from s&of-roll and associated engine power settings for each aircraft
type to fly that takeoff profile); these data nust reflect the use of noise
abatenent departure procedures and, if applicable, the takeoff 'weight of the
aircraft or some proxy for weight such as stage length. The LINM data base
contains a set of representative profiles for each aircraft type. The INM
profiles conformto a widely used procedure. However, |ocal conditions my
preclude the use of these profiles in favor of a local standard procedure.

e. Any topographical or airspace restrictions whieh preclude the use
of alternative flight tracks.

f. Covernment furnished data depicting aircraft noise
characteristics. The standard data can be refined with on-site neasurenents
by the procedure described in Section 234.

gs Airport elevation, wind conditions and average tenperature.

233, ACCURACY. As is the case with any conputer programor wth any
prediction nethod, the accuracy of the output of the Integrated Noise Mde
is directly dependent upon the appropriateness, conpleteness, and accuracy
of the input data. Use as input of average flight tracks, flight
procedures, aircraft types and mx, and the schedule of operations can
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degrade the accuracy of the predicted contours. Further, the effects of

| ocal topography, weather, buiildifgss, etc., cause variations frompoint to .
poi nt al ong a contour. .Aeceondiitigly, the accuracy of the INM conputer noise
prediction nodel in estinating the yearly average Lgp vallue at any

speci fic geographi cal point has been estimated to be Ldg 75 contours + 3

dB and Lgy 65 contours + 5 @B with the average error over all points -_

al ong the contour tending towards zero.

234. USE OF NEASUREMENTS IN REFINING/AVALIDATING PREDI CTIONS.  On conpl etion
of a nolse exposure map, one may find that the noise contours vary somewhat
from measured conditions due to external influences that are not accounted
for inthe INM. This problemis not unexpected for a sophisticated node
such as INM, since it is very difficult to conpensate and nodel for all the
variables that influence the noise environment. |f a permanent and
continuous noise monitoring systemis in place, the airport operator may be
able to calibrate the nodel specifically for that airport. The data :
acquisition will assist the airport operator in identifying specific problem
areas based upon on-site neasurenments. A noise nonitoring system may al so
allow the operator to fine tune or calibrate the output of the INM for
speci fi c conditions. thait cannot otherwise' be accounted for. Thus the
operator may be able to inprove the noise conpatibility program and the
noi se exposure map

235. NOSE COWATIBILITY PREDICTION. Different uses of the |and have
different sensitivities to noise. |Individuals amy each have different
perceptions of what is an acceptable or an intruding level of noise. The
background or residual noise against which a specific noise is perceived
varies both by location and by time of day. Even the specific situation of
the receiver, such as outdoor, indoor with w ndows open or closed, as well
as one's activity of the nmonment affect the perception of a noise as
intruding or not intruding. Regardless of the human activity, howweer, the
associ ated noise sensitivity nust be translated into a land use category for
planning and regul atory purposes. The ASNA Act requires the FAA to identify
" land uses that are '*normally conpatible" or "nonconpatible" with various

| evel s of noise exposure by individuals. This was. done in Part 150 and is
used in devel oping and review ng airport ‘noise exposure maps and airport
noi se conpatibility prograns.. It is ifipertant to recognize, however, that

| and use guidelines (even those adopted by tegullattion) are a planning tool
and as such provide general indications as to whether particular land uses
are appropriate for certain measured or cal cul ated noise exposure |evels

236. BASIS FOR NO SE COWPATIBILITY. The adverse effects of noise exposure
on people can be grouped into three general categories: degradation of
health, attitudinal reactions, and activity interference. The first
category, which includes hearing loss, is not normally encountered from
aircraft sources at any point outside the airport boundary. However, the
noise levels defining the thresholds of interference with noise-sensitive
human activities, such as sleep and speech thresholds, are |ower. and airport
noi se can affect conpatibility or nonconpatibility.

a. Interference with human activity. These may generally be grouped
as sleep interference; speech interference; interference with study,
concentration, or critical tasks; interference with the performng arts;
interference with outdoor activities; and interference wth warning sounds
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The gathering of information is a time consunming process. Care must be
taken in defining programtnpuit, especially in those situations in which a
eleareut choi ce does not exist among similar items. There is also the
probl em of conflicting estimtes of the airport operations from the airport
manager, tower chief, airline operators and others. The follow ng

i nformation needs to be obtained for input to INM eomfpitesr program

a. A mp of the airport and its environs at an adequately detailed
scale not less than 1 inch to 8,000 feet. It should indicate runway |ength,
alignments, landing thresholds, takeoff start-of-roll points, and flight
tracks out to at |east 30,000 feet fromthe end of each runway. The
| ocations of the nominal flight tracks are inportant. Exposure to aircraft
noi se is highest directly underneath the flight profile.

b. Arport activity levels and operational data which wll indicate
on an annual average-daily-basis, the nunber of aircraft, by type, which
utilize each flight track, in both the day time (7:00 a.m to 10:00 p. m)
and nighttime (10 p.. to 7 a.m) periods for both | andings and takeoffs.
The INM offers a wi de selection of aircraft types from which to choose
However, the nodel does not contain every combination of aircraft and engine
types. Decisions on equivalent types nust be carefully thought out with
respect to possible ramfications to the calculation of exposure.

ea Landing glide slopes, glide slope intercept altitudes, and other
pertinent information needed to establish approach profiles, along with the
engi ne power setting for each aircraft type to fly that approach profile.

d Takeoff flight profiles (the relationship of altitude to distance
froms&-of-roll and associated engine power settings for each aircraft
type to fly that takeoff profile); these data must reflect the use of noise
abat enent departure procedures and, if applicable, the takeoff 'weight of the
aircraft or some proxy-for weight sueh @as stage length. The INM data base
contains a set of representative profiles for each aircraft type. The INM
profiles conformto a widely used procedure. However, |ocal conditions may
preclude the use of these profiles in favor of a local standard procedure.

e. Any topographical or airspace restrictions which preclude the use
of alternative flight tracks

f.  CGovernment furnished data depicting aircraft noise
characteristics. The standard data can be refined with on-site neasurenents
by the procedure described in Section 234.

g Airport elevation, wind conditions and average tenperature.

233. ACCURACY. As is the case with any conputer program or wth any
predi ction nethod, the accuracy of the output of the Integrated Noise Mde
is directly dependent upon the appropriateness, conpleteness, and accuracy
of the input data. Use as input of average flight tracks, flight
procedures, aircraft types and mx, and the schedule of operations can
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degrade the-accuracy of the predicted contours. Further, the effectsaf

| ocal topography, weather, buildings, etc., cause variations. from point to.
point along a contour. Accordingly, the accuracy of the INM ecompiter noi se
prediction nodel in estimating the yearly average Lgg value at any

speci fic geographical point has been estimted to be Lgg 75 contours + 3
dBand Lgp 65 contours + 5 dB with the average error over all points -

al ong the contour temdfihg towards zero.

234. USE OF MEASUREMENTS | N REFI NI NG VALI DATI NG PREDI CTI ONS. On conpl eti on.
of a norse exposure nmap, one nmay Eimdlidtai the noi se contours vary sonmewhat
from measured conditions due to external influences that are not accounted
for in the INM. This problemis not unexpected for a sophisticated nodel'
such as IM& since it is very difficult to conpensate and nodel for all the
variables that influence the noise environment. [|f a permanent and
continuous noise monitoring systemis in place, the airport operator may be
able to calibrate the nodel specifically for that airport. The data
acquisition will assist the airport operator in identifying specific problem
areas based upon on-site neasurenments. A noise nonitoring system may al so
allow the operator to fine tune or calibrate the output of the INM for
specific conditions that cannot otherw se be accounted for. Thus, the
operator may be able to inprove the noise conpatibility program and the
noi se exposure map

235. NO SE COWPATIBILITY PREDICTION. Different uses of the land have
different sensitivities to noise. Individuals may each have different
perceptions of what is an acceptable or an intruding level of noise.. The
background or residual noise against which a specific noise is perceived
varies both by location and by time of day. Even the specific situation of
the receiver, such as outdoor, indearwith wi ndows open or closed, as well
as one's activity of the monent affect the perception of a noise as
intruding or not intruding. Regardless of the human activity, howweer, the
associ ated noise sensitivity nust be translated into a land use category for
planning and regul atory purposes. The ASNA Act 'requires the FAA to identify
| and uses that are "namallly conpatible"' or "nonconpatible" with various

| evel s of noise exposure by individuals. This was done in Part 150 and is
used in developing and reviewing airport heise exposure maps and airport
noi se conpatibility progranms. It is inportant to recognize, however, that
land use guidelines (even these adopted by regulation) are a planning too
and as such provide general indications as to whether particular |and uses
are appropriate for certain nmeasured or calcul ated noise exposure |evels

236. BASIS FOR NO SE COWPATIBILITY. The adverse effects of noise exposure
on people can be grouped into three general categories: degradation of
health, attitudinal reactions, and activity interference. The first

category, which includes hearing loss, is not normally encountered from
aircraft sources at any point outside the airport boundary. However, the
noise levels defining the thresholds of interference with noise-sensitive
human activities, such as sleep and speech thresholds, are | ower and aigport
noi se can affect conpatibility or nencotpatibiliity~

a. Interference with husan activity. These nmay generally be grouped
as sleep interference; speech interterence; interference with study,
concentration, or eritiieall tasks; interference with the perforning arts;
interference with outdoor activities; and interference wth warning sounds.
' Chap 2
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(1) Sleep Interference. Interference with sleep activity is
critical in hospitals, nursing homes, and certain other health facilities
and is inportant in individual homes. The zero interference threshold
inside such health facilities is 40 dBA (Report No. DOT-FAA-AEQ-77-9, Study
of Soundproofing Public Buildings Near Airports, April 1977)).. Tests have
shown that about 10 percent of people sleeping in a |aboratory environnment
who were exposed to a noise level of 50 dBA were awakened. Most residences
have anbi ent noise levels that are higher than mght be expected in a
| aboratory. Due to this higher background noise level, fewer than 10
percent of those exposed to 50-55 dBA of interior noise fromaircraft woul d
be expected to be awakened (Metropolitan Washington Airport Policy,

Suppl ement to the August 1980 Environnmental |npact Statement, Final,
Sept enber 1981)..

(2) Speech Interference. Interference with speech is nost
critical in learning environments such as classrooms. |t has been
determned to be somewhat less critical in other activities where speech
comuni cations are inportant. At sound levels greater than 45 dBA speech
interference can begin to occur (at distances of about 25 to 30 feet) in a
classroom  (Study of Soundproofing Public Buildings, et. al).

(3) Study, Concentration, and Critical Tasks. These threshol ds
are more difficult to rdentify than are those for sleep or speech
interference and are even nore subjective. To a considerable degree, these
threshol ds are dependent upon the individual recipient, the task at hand
the background noise through which the specific noise intrudes, and the
i mpul se characteristics of the noise. The absence of recognized standards
shoul d not, however, prevent adequate consideration being given to these
sensitive tasks whenever it is appropriate

b Relationship to Self-Cenerated Noise. Part 150 directs that no
use or activity should be considered to be nonconpatible as a result of
airport noise if its own self-generated noise equals or exceeds the airport
noi se.

co Relationship to Background Noise. Steady state background
(anbient) noise which equals or exceeds the maxi num noise resulting from
individual aircraft events effectively masks uses in the immediate |ocale
fromaircraft noise inpact. Hence, Part 150 directs that no uses in such an
area shoul d be considered to be inconpatible. However, such cases can be
determned only by analyzing the average 24 hour pattern of anbient noise
and conparing it with the time of day distribution of aircraft events

d. Noise Attenuation. Attenuation of noise, or outdoor to indoor
Noi se Level Reduction (NLR) through blocking of noise paths or soundproofing
nmeasures can reduce the intrusive inpacts of noise. \Where appropriate, NLR
may be taken into account in determining the conpatibility of indoor uses or
activities. Inasmuch as this inplies that windows and doors must be closed
and that air conditioning or artificial ventilation nust be used, due
consi deration should be given to the living environment and quality of life
before using NLR to place individual residences or schools into a
"conpati bl e" designation. Consideration should also be given to the
possi bl e inmpacts upon outdoor and indoor-outdoor living and activities
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237.. LAND USE COWVPATIBILITY TABLE. FAR Part 150 contains a table, Land Use
Compatibifity Wth  Yearly Day-night Average Sound Levels, identifying |and
uses that are "nornmally conpatible" or "nonconpatible" with various |evels
of noise exposure. Appendix 1 contains that table, but expands the list of
uses under nost categories in order to be more useful, The expanded |and
use descriptions are based upon the Standard Land Use Codi ng Manual (SLUCM)
published by the Federal H ghway Administration and the Departnent of
Housi ng and Urban Devel opnent in 1965. The levels of noise exposure,. in
yearly day-night average sound l|evels (Lgg) correspond to the contours
required to be shown on Airport Noise Exposure Mpgs. The table indicates
conpatibility of the land uses with the outdoor noise environnent. By
conparing the predicted or measured yearly tgg level at a particular

site with the values given in the table the range of conpatible uses may be
determined. In using the land use conpatibility table, the follow ng
cautions should be observed

8a Lda contours indicate the boundaries |ines between areas of
acceptabl e or unacceptabl e noise exposures for the various land uses in
Appendix |. The contours do indicate the trend in relative noise levels
However, vegetation, land contours, and the position of buildings or walls
may of ten affect the inpact of noise on the human users at a specific site

b. Lgp | evel s may vary sonewhat above or bel ow the predicted
level s for a particular |ocation, depending upon |ocal topography and
vegetation, and upon final aircraft |oadings and operations

e. Although all land uses may be considered as normally conpatible
with noise levels less than 65 Lijp, |ocal needs and values may dictate
further delineation based on specific local requirenents or deterninations
as well as low anbient |evels

d. MWhen appropriate, noise level reduction may be achieved through
ineerporatdiem of sound attenuation into the design and construction of a
structure to achieve conpatibility. However, nore specific noise
nmeasurement and analysis is generally advisable prior to incurring the
expense of such sound treatment. The cautions nentioned in paragraph 236d
shoul d be observed when applying Noise Level Reduction (NLR) to residentia
uses or other uses where indoor-outdoor activities are inportant.

e. Oher local noise sources may often contribute as much as or nore
than aircraft to the total noise exposure at a specific |ocation

f§ Conpatibility desfignatiions in the table generally refer to the
maj or use of the site. |f other uses with greater sensitivity to noise are
permtted at a site, the conpatibility determnation is based upon the use
which is nost adversely affected by noise

Chap 2
Page 22 Par 237



815183 Ac 150/5020-1

gs Designations contained in the table do not constitute a Federal
determnation that any use of land covered by the programis acceptable or'
unacceptabl e under Federal, State, or local law. The responsibility for
determning the acceptability and perm ssible land uses remains with the
| ocal authorities.

h. Athough Table 2 of FAR Part 150 defines the conpatibility or
nonconpatibility of various land uses for the purposes of Federal aid,
programs, or sanctions under the ASNA Act, adjustnents or nodifications of
the descriptions of the land use categories may be desirable after
consi deration of specific local conditions.

238. | NTERPRETATI ON OF NO SE EXPOSURE MAPS. Note that it is possible that
the process of ploiting noise contours onto |ocally generated |and use maps
may introduce a degree of charting inprecision, especially relative to
property lines on the land use map. For the purpose of Section 107 of the
ASNA Act, as amended, questions may arise concerning the precise

rel ationship of specific properties to noise exposure contours depicted on a
noi se exposure map submitted under Section 103 of that Act. The FAA is not
involved in any way in determning the relative locations of specific
properties with regard to the depicted noise contours, or in interpreting
the noise exposure map to resolve questions concerning which properties
shoul d be covered by the provisions of Section 107. These functions are
inseparable fromthe ultimate |and use control and planning responsibilities
of local government. Therefore, the responsibility for the detailed
overlaying of noise exposure contours onto the map of subjacent properties'
on the surface rests exclusively with the airport operator which subntted
those maps, and/or with those public agencies and planning agencies with
which consultation is required under Section 103 of the Act. Inits
decisions to accept noise exposure maps, the FAA relies on the
certifications, by the airport operator that this statutorily required
consul tation has been acconplished

239..62899 .- RESERVED.
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CHAPTER 3. AIRPORT NOISE COMPATIBILITY PLANNING

SECTION 1. ELEMENTS OF AIRPORT NOISE PLANNING

300. GENERAL. This chapter discusses the airport noise compatibility
planning process and forms the primary background for preparing airport
noise compatibility programs under FAR Part 150. In addition, noise control
and noise impact abatement actions available to both airport operator and
neighboring communities are discussed. Equal emphasis is placed upon urban
planning and airport operational solutions. Throughout the chapter,
emphasis will be placed upon reduction of airport noise (present and future)
to the practical minimum; long-term protection of the agreed-upon noise
impact areas from development with noncompatible uses; and actions to reduce
the noncompatibilities remaining within those noise impact areas to
acceptable levels.

301. NOISE COMPATIBILITY PLANNING. Airport Noise Compatibility Planning is
a joint planning effort which examines and weighs both aviation and urban
planning strategies in seeking long-term solutions to existing and or future
noise conflicts around an airport. Local consultation and citizen
participation are key elements of the process. This includes the
participation of airport users, affected local governments and airport
neighbors, as well as the airport's operator. Section 103 of the ASNA Act
requires that noise exposure maps be prepared in consultation with public
agencies and planning agencies in areas surrounding the airport. FAR Part
150 requires consultation with the users and the agencies with land use
control jurisdiction or planning responsibilities lying within the airport's
65 Lqp contour. Citizen participation in the planning and

decisionmaking processes which affect their lives and property is now
recognized as a cornerstone of planning and should be integrated into that
process. See FAA Advisory Circular 150/5050-4, Citizen Participation in
Airport Planning, and Report No. FAA-EE-79-06, Community Involvement Manual,
for more detail on this subject.

wow.moommomammmr»ZZHzommmowH.Hrmmoovmomn:mwwmnswsmmmmoun &HWru
of course, vary considerably, depending upon the extent and complexify ©
the noise problems at a given airport. However, the planning effort should
be sufficient to identify the most viable alternative of those which might
be proposed, to demonstrate that it is equitable to those affected, and
that is fully implementable. This planning should be integrated into the
existing or ongoing comprehensive planning for the region involved and
should be realistic in its regard for monetary costs and its ability to
generate the local planning and land use control actions necessary fr its
implementation and longevity. FAA does not regulate or direct the
consultative process of local governments, but will rely on the
certification by the airport operator, under Section 150.21 of Part 150,
concerning such consultation.
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303. THE CONTEXT OF AIRPORT NO SE PLANS. The Airport Noise Conpatibility
Pl anni ng Program should be viewed as a nore detailed segment of the overal
conprehensive planning for the area. It should first determne the extent
of existing problens (if any) and the effects of airport and air traffic
growth trends, And then deterime the needs and val ues of both the airport
users and those inpacted by the airport. The planning program nust explore
with equal vigor both aviation and urban planning solutions to the problens.
Each viable solution or conbination of solutions is then tested against the
realities of the social, economic, and environnmental needs of the

comuni ty(s) served and of the State and the Nation. |t should al so be
recalled that aviation growth is not only a function of community growth but
al so the per capita usage of aviation

304. THE OBJECTIVES OF PART 150 PLANNING.  The objective of the planning
effort 1S to find reasonable solutrons 10 the noise problens and to present
solutions that can be inplenmented, ki ticugh FAA environmental assessnent of
the conpatibility programis not required prior to FAA approval or

di sapproval within the 180 day review period, each elenent or conbination of
el enents going into the program shoul d be capable of passing such a test
prior to thpllemeiitaitdon. Failure to do so may seriously delay FAA funding
of projects to carry out approved prograns if, through the sponsor's failure
to adequately assess those inpacts, the FAA is forced to deal with these

i mpacts without adequate environmental data at the funding stage. FAR Part
150 al so requires that adequate provision be included for periodic review:
and updating of the conpatibility programto account for changes in airport
operati ons,

305. USE OF LOCAL OR STATE STANDARDS. The land use conpatibility chart
(Appendi x I) 7s derived from FAR Part 150 and contains |and uses that have
been identified as "normally conpatible" with various levels of noise. The
val ues for residential uses are based upon studies of noise-induced .
annoyance. For other land uses, the values are based prinmarily upon

noi se-induced interference with speech communication or upon interference
with the critical activity associated with the use. However, in applying
the table, it should be kept in mnd that no two conmmmities are likely to
have situatiiens or val ue systens that are idemiiecal. ..justments to the

| and- use categories and noise levels may be necessary in considering
specific local conditions. These decisions should be made early in the
conpatibility planning process. Citizen participation in this key el enment
of the planning is advisable

306.. DEVELOPMENT OF ALTERNATIVES AND | MPLEMENTATI ON STRATEG ES

Devel opment of reasonable alfernatives is the nucleus of The conpatibility
pl anning process. The objective is to explore a wide range of feasible
options and alternative conpostions of land use patterns, noise contro
actions, and noise inpact patterns, seeking optinum accommodation of both
airport users and airport neighbors within acceptable safety, econonmic, and
envi ronment al paarsaneters. Consideration of alternatives should address both
physi cal planning and the inplenentation aspects of proposed sol utions. 't
I's, however, unlikely that any single option, by itself, will be capable of
totally solving the problen(s) wthout having objectional inpacts of its
own. Sone of the options may have little or no value in the situation,
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especially if used alone. Realistic alternatives, then, will normally
consi st of conbinations of the various options in U3ys which offer nore
conplete solutions with nmore acceptable inpacts or costs. Each alternative
consi dered should: have the potential of resolving the problen(s); be

i mpl enentabl e within acceptable economc, environnmental, and social costs;
and be legally inplementable within existing State/Federal |egislation
and/or regulation. Brief summations or estimates indicating how these
criteria are to be met should be prepared for each alternative. A
sufficiently wide range of alternatives should be devel oped to assure that
all reasonable routes to the ultimte solution have been explored and that
there is a sufficiently broad range of choices available to give credibility
to the studies. The matrix of noise control actions shown in Figure 2 on
the foll owing page, while not necessarily exhaustive, illustrates an array
of options or possible solutions to a cross section of noise conpatibility
probl ens.

307..-319. RESERVED.
SECTION 2. Al RPORT PROPRI ETOR OPTI ONS

320. DENIAL OF USE TO AI RCRAFT NOT MEETING FEDERAL NO SE STANDARDS. This
strategy may be inplenmented by limting access to the airport to aircraft
that conformwth certain FAR Part 36 standards. Mst turbojets and other
large aircraft produced after 1974 already nmeet those standards; so do nost
propel ler-driven light airplanes. [In addition, ol der turbojets over 75,000
Ibs. maxi mum gross wei ght must (under FAR Part 91)) be either retrofitted
with quiet engines or be replaced by certain specific dates. The ASNA Act
also directs that certain classes of aircraft be exenpt from conpliance with
FAA noi se standards until certain dates. Denial of the use of an airport to
such aircraft prior to the Part 91 or ASNA Act prescribed retitemiit dates
mght force some owners to retrofit or replace the aircraft to meet Part 36
standards in order to continue to operate at the airport during the interim
period. 6 this extent, such local rules are in conflict with the Federa
scheme and shoul d be avoi ded

321. CAPACITY LIMTS BASED ON NOSE. Airport use restrictions are
sonetines based upon noise Timts. However, such restrictions often have
uneven econonic consequences and shoul d be enployed only after carefu

consi deration of other alternatives and after thorough consultation with the
affected parties. Sone of the forms that such restrictions mght take are
as follows:

a. Restrictions based on cunulative inpact. Under this strategy, a
maxi mum cunul ative inpact (such as the total area within the Lgp 75
contour) is established and then the airport's operations are adjusted or
limted so as to not exceed that maxinmum This is done through "capacity
limtations," e.g., limting either the aircraft types based upon their
noi siness, or the nunbers and mx of aircraft so as to respect the
establ i shed cunul ative noise exposure restriction
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FI GURE 2
MATRI X OF NO SE CONTROL ACTIONS -

IF YOU HAVE
THIS PROBLEM

CONSIDER
THESE ACTIONS

\

Changes in Runway Location, Length
“‘or Strength 1 ® ® ° o L4
i
Displaced Thresholds 2 o [ ]
AIRPORT
PLAN High-Speed Exit Taxiwaygs 3 ) °
Relacatat Terminals s I.d | ;I! II_.
Isolating Maintenance Rumnyps or Use of
ITest Stand Noise Supmvessars and Barriers ] [} ® |
Preferential or Rotational Runway Use * [ a . H 7[5 ajq
Preferential Flight Twaik Use or *I
Modification to Approach and Depattuse 7 [ (]
Procedures
h i
* 1
Restrictions on Ground Movement of
Aircraft
AIRPORT AND [l s 1
ARSPACE Restrictions on Engine Runyps or Usas of ol o
USE Ground Equipment
Limitatiofs on Number or Types of
thors Or Types of Aircra
IO et T f Al ft L BN J .. [ BN BN BN NN J
Use Restrictiions
Rescheduling njie || O o @ o | &
" MOVE Flights to Another Airport
1 Raise Glide Slope Angle or Intercept * 12 0 o
-~ X
AIRCRYFT | Power and Flap Management 13 0 0 a
OPERATION
Limited Use of Reverse Thrust * 14 @
; Land or Easement Acquisition I AN AN B B B BRK B K J
| Joint Development of Airport PRoperty |l o|@| @ [ ] [ ] [ BN )
LAND USE Compatible Use Zoning n|o|jlo|le|{aolo|le| e
Building Code Provisions and Sound
Insulation of Buildings 18 [ ] L AN L L ° °
Real Property Noise Notiizes 19 e:.:.0 0000
_— Purchase Assurance 20 (AN B BE N [}
Noise-Related kaniding Fees 2 [ [ ] [ ] [ ) [ )
NOISE N I
se Monitorin 2 o] o] d [
PROGRAM |1 9 X
MANAGEMENT | Establish Citiizen Complaint Mechanism
Establish Community Participation -3 (0] o E :[J:.
- & Program

* These are exanples of restrictions that involve FAA's responsibility for

safe inplenentation.

They shoul d not be acconplished untiiaterdly by the

airport operator
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b. Restrictions based upon certificated noise levels. Mst aircraft
types if general service today have been certificaied for noise by the FAA
Consequently, it possible to devise limtations based upon those
certificated data. Such limtations mght take the form of threshold noise
level s' for the airport or different levels for day and night at the
airport.

c. Restrictions based upon estimated single event noise |evels.
Since aircraft noise Tevels vary widely with changes in operationa
procedures, it may be possible to set limts on estimted single event noise
level s. However, it should be noted that this does not mean that the
airport operator or conmmunity can set up a mcrophone and a noise |eve
limt and challenge the pilots to "beat the box." The FAA considers this to
be unsafe and has never approved such a scheme. Instead, a target noise
level limt or threshold is discussed in advance with the FAA and the
aircraft operators and an appropriate |evel is selected, balancing the needs
of aviation and the noise inpacts on the comunity. FAA Advisory Gircul ar
36-3®, Estimated Airplane Noise Levels in A-Wighted Decibels is useful wth
this option.

322. NO SE ABATEMENT TAKEOFF OR APPROACH PROCEDURES. A basic noise
mtigation strategy 1s the use of noise abatenment takeoff and |anding
procedures. There are a nuter of alternatives within this strategy,
including runway selection, takeoff and landing profiles and power settings,
and approach or departure paths. Runway selection has an obvious
relationship with wind vectors, runway | engths, aircraft pefetrmanre and

tol erance for crossw nds, and safety. Wthin these paraneters, however
there is often a significant range of acceptable options. Sone of these
options may well offer significant relief to the airport's noise inpact
probl ens, especially when Iinked with appropriate |anding and takeoff
profiles and approach-departure paths. Takeoff and |anding profiles and
their atteademit power and flap settings can be adjusted so as to offer
relief to either close-in or more distant noise sensitive areas. These
options are covered in nore detail in other FAA documents such as Advisory
Circular 91-53. Simlarly, there are also often a nunmber of viable choices
for approach and departure paths. Sonme of these options may only be
available during visual flight reference conditions, while others may be
unavail able to certain aircraft. The objective is to achieve the greatest
noise relief within the parameters of safety and economics and in
coordination with the conpatible land use strategies being devel oped for the
airport's noise conpatibility programs. Since FAA approval of these
procedures is required, there should be discussion with the FAA region early
in program devel opnent .
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323. LANDING FEES BASED ON NO'SE. This strategy bases all or a portion of
the landing Tee upon the noisiness of the individual aircraft, thus
apportioning the fees to the relative noise "cost" of the operation to the
airport's proprietor. The strategy encourages the use of quieter aircraft
while producing additional revenue to offset noise induced expenses. For
maxi num benefit, noise fees should be used in concert with other noise
abateememit St rat egi es. A steeply sloped-noise fee curve would of fer

addi tional disincentive to continued use of the noisiest aircraft. Noise
fees could also be used differentially to help shift noisier aircraft froma
close-in, urban inpacted airport to an outlying airport with greater noise
capacity. To avoid discrimnation the noise fee for each aircraft should be
based upon standard single event noise ratings for the aircraft, such as
those published by the FAA in Advisory Grcular 3683B (subject to the
limtations contained in its preanble). The reverse strategy can also be
applied. Instead of assessing a fee, an airport operator can reward air
carriers who go to extra lengths to reduce noise generated by their aircraft
by providing a discount or a reduction in landing fees. This might also act
as an incentive for air carriers to use one airport over another in specia
ci rcumst ances.

324. NO SE BARRIERS (SH ELDING. Gound-level noise sources on an airport
include run-up and maintenance areas, taxiways and frei ght warehouse areas.
Because the noise is generated on the ground, the inpact is usually confined
to those areas imediately adjacent to the source. An effective nethod of
mtigating this type of noise inpact is through use of sound barriers or
berns.  "Hush houses" nay be appropriate in engine maintenance areas.
Strategi ¢ placement of new hangar or termnal structures on the airport may
al so be used. These will shield adjacent nei ghborhoods by absorbing and
third method is the novement of run-up and maintenance operations to an area
of the airport away fromthe community. One conmmon msconception is that
trees or bushes will provide substantial attenuation of sound: This is not
true except when bands several hundred feet wide are used and when they are
planted thickly with both trees and underbrush

325. ACQUISITION OF LAND AND | NTEREST THEREIN.  Purchase of sufficient |and
area to totally contain the significant noise Inpacts of an airport is
usual Iy inpractical. Not only is it very costly, but it removes too nuch
potential ly valuable faad fromlocal tax rolls. However, certain |and areas
are often much nore critical to achieving or maintaining an airport's noise
conpatibility than are others. Purchase of full or partial interest in such
| ands may be the only way the airport can be assured of |ong-term
protection. Acquisition by the airport of development rights for all but
noi se tolerant devel opnment via easement in these critical areas may often be
acconpl i shed at much less cost than purchase in fee-sinple. Conpatible
devel opnment under such restrictions should enhance the airport as well as
the local tax rolls.
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326.. COWLETE OR PARTIAL CURFEWS. Curfews are an effective though costly
met hod of controlTing noise Intrusion into areas adjacent or in proximty to
an airport. . They should be reserved as a strategy of last resort, however
when all other options have been shown to be clearly inadequate, because of
their drastic negative inpacts upon both aviation and the comunity's
benefit from aviation. They can take various forms, from restrictions upon
sone or all flights during certain periods of the day through restrictions
based upon noise threshold and certificated aircraft noise levels (see AC
3663B)a Since unwanted noise intrusions are most pronounced in the late
evening or early norning hours, curfew; are usually inplenented to restrict
operations that occur during those periods. The period of 2200 hours to
0700 hours i s when nost people are resting and are nost sensitive to noise
intrusions. However, it should be pointed out that curfews have econom c

i npacts upon airport users, upon those providing airport-related services,
and upon the comunity as a whole. Qher comunities may al so be inpacted
through curtailnent of service. Thus undue burden on interstate or foreign
conmerce is a specific concern of the ASNA Act. Therefore, curfews shoul d
only be considered after careful comsiderattiiam of other alternatives and
after thorough consultation with the affected parties

327..-3%%. RESERVED.
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SECTI ON 3. STATE/ LOCAL GOVERNMENT OPTI ONS ( STRATEG ES TO
PREVENT NEW NONCOVPATI BLE DEVELOPMENT)

330. DEVELOPMENT CONTROL. Land use and devel opment controls based upon a
wel | worked out conpatible land use plan is among the nost potent and
affordable of all the conpatibility strategies. This is particularly so in
still developing areas. The exercise of these land use and devel opnment
controls is usually within the authority of local or county governnments
rather than in the airport operator. Even when the airport is operated by
the same governmental body which exercises these controls there is often
little recognition or action based on the needs in these critical areas.
This enphasizes the need for a conprehensive approach to devel oping an
airport noise conpatibility program A nunber of different controls are
normal |y available to local governments and/or to airport operators to
prevent intrusion of nonconpatible devel opment. The controls which are
general ly nost useful for mtigating noise intrusions or achieving
conpatible land use within proximty to the airport are: zoning, easements,
transfer of develmieat rights, |and purchase (for conpatible public use),
and capital inmprovements. In addition, |ocal governnents can consider
establ i shing mninmum acoustical insulation standards, expressed as Sound
Transm ssion Coefficients (ST@) for new residential dwellings within high
noi se inmpact contours. Apptoepiate expertise shoul d be consulted in

devel opi ng such a code

33L. ZONING  The nost common |and use control is zoning. Zoning is an
exerci Se of the police powers of a state or |ocal governnent which enables
that governnent to designate the uses that are permtted for each parcel of
land. It normally consists of a zoning ordinance which specifies |and

devel opnent and use constraints. One of the primary advantages of zoning is
that it may be used to promote land use conpatibility while |eaving the |and
in private ownership, on the tax rolls, and economcally productive

Al though nost cities and |arger towns have zoning authority, it should be
remenbered that rural areas often are not subject to this renmedy, since in
many states counties have only limted (or no) zoning authority.

a. Use of Zoning. In order for zoning to work effectively it should
be based upon a conprehensive plan. This plan nust consider the total needs
of the conmunity along with the specific needs of the airport. A
conprehensive plan defines the goals and objectives of a comunity and
zoning is one of the tools available to the community for inplenmenting that
plan.  Zoning can and shoul d be used constructively to increase the value
and productivity of the affected land. For zoning to be viable, there
shoul d be a reasonable present or future need for each designated use
Wthin its limtations, zoning is a preferred nmethod of controlling land use
I n noise inpacted areas.

b.. Limtations of Zoning. Zoning has a number of limtations which
nust be considered when using It as a conpatibility inplenentation tool

(1) Zoning is not necessarily permanent. In nost jurisdictions,
the current legislative body is not bound by prior zoning actions and it may
change that zoning. Consequently, zoning which achieves conpatibility is
subject to continual pressure for change from both urban expansion and those
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who mght profit fromsuch changes.” Aso, fromtime to tinme the entire
zoning ordinance for a jurisdiction will be updated to acconmodate increased
growth or incorporate new |land use concepts

(2) Cunul ative zoning can pernit nonconpatible devel opnent. A
nunber of comunities still have "cunulative" type zoning districts which
permt all "higher" uses (such as residential) in "lower" use districts
(such as comercial or industrial), thus permtting devel opment that may be
incompatible. In these instances it would be necessary to prepare and adopt
new or additional zoning use districts of the "exclusive" type which clearly
specify the uses permtted and exclude all other uses.

(3) Zoning is usually not retroactive. Changing zoning primrily
for the purpose of prohibiting a use which is already in existence is
normal Iy not possible. In sone jurisdictions, any zoning or rezoning that
affects current land uses may not pass state constitutional tests, However,
i f such zoning is petnissablle and is acconplished, the use may be permtted
to remain as a "nonconformng” use until such tinme as it is changed
voluntarily to a conformng use or until the owner has' had anmple opportunity
to recoup his/her investnent.

(4) Zoni ng eontrolls. are normal |y applicable to those areas within
the boundaries of the zoning jurisdiction. Noise inpacts with airport
operation, however, often span nore than one such jurisdiction. Therefore
effective zoning requires the coordinated efforts of all the involved
jurisdictions. Zoning which inplenments a land use conmpatibility plan wll
often be a conposition of existing and new zoning districts within each of
t he jurisdictions covered by the plan. Oten, each jurisdiction will have a
different “zoning ordinance with districts haV|ng different applicability for
i npl ement i ng t he conpRiibilitty pl an. (

332. EASEMENTS. An easement is a right held by one person to make use of
the land of another for a linited purpose. In the context of airport noise
Teonpat i bty pl anni ng, two general types of easenents are possible:

positive easenments to allow someone to nake noise over the |and and negative
easements to prevent the creation or continuation of unprotected noise
sensitive uses on the property. Easenents can be an effective strategy for
assuring conpatible devel opment around airports. Amegjur advant age of
easements for controlling land use around airports is that they can be
permanent, whereas zoning nay be easily changed. Additionally, easenents
often may be acquired for a fraction of the total value of the land and thus
be |ess expensive than outright purchase. Acquisition of easements does not
reduce the noi se inpactsem peopl e or by and of itself change nonconpatibl e
| and uses to conpatible uses, However, the purchase of price can and shoul d
be dedicated to the soundproofing and or use change necessary to achieve
conpatibility. The npbst inportant advantage of easenents over ful
acquisition is that the land is left on the tax rolls and remains free for
conpati bl e devel opment by its owner(s)

a. (btaining Easenents. Easenents may be obtained in a nunber of
ways including purchase, condemation, and dedication. Fer each easement
acquired, consideration may be given to including a legal description of the

noi se that may be created over the propertK describing classes of uses
which may be established or naintained with and without soundproofing, and,
where applicable, granting an avigation easenent. Chap 3
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b. Purchase. Easenents nay be purchased via negotiation with the
price based upon the value to the owner of the rights surrendered. Tim ng
can have a significant effect upon the price paid; once the subject |and has
gotten into the arena of speculation, prices tend to tise quickly.

c. Condemmation.  Easenents, may also be obtained by condemation, in
a manner sifilliizr to Tull rights condemation. The cost, while still likely
to be less than that of outright acquisition (fee sinple) of the land, is
likely to be significantly higher than simlar rights obtained via
negotiation because of the time and court costs involved. Also, the cost of
any ill wll generated by a condemation action, while difficult to neasure,
can be significant,

d. Dedication. Dedication is another way to obtain easenents.
Subdi vi sion regulations governing the devel opment of land for industrial or
ot her purposes can include provision for dedicating private land or
easenments upon private land for public purposes. Wen easenents for
airport-environs conpatibility are considered necessary and when they are
determ ned to be conpatible with the intended use of the' Lamd, the need for
such easenents may be required by local agencies in the approval of
subdi vi si on dedi cati ons.

333. TRANSFER OF DEVELOPMENT RIGHTS (TDR).. TDR involves separate ownership
and use of the varrous "rights™ associafed with a parcel of teal, esitaitse.
Under the TDR concept, some of the property's devel opment rights are
transferred to a renote location where they may be used to intensify

al | owabl e devel opment. Wth TDR, for exanple, lands within an airport's

noi se inpact area could be kept in open space or agricultural uses and their
devel opment rights for residential uses transferred to locations outside the
area. Landowners coul d be conpensated for the transferred rights by their
sale at the new locations or the rights could be purchased by the airport.
Dependi ng upon market conditions and/or |egal requirements, the airport
could either hold or resell the rights. The TDR approach nust be fully
coordinated with the comunity% planning and zoning. It may be necessary
for the zoning ordinance to be amended in order to permt TDR9. Al so, such
transfers nust usually be contained within single zoning jurisdictions.

334. PURCHASE. There are often locations or circunstances within the noise
i npact —areas which leave little choice other than direct acquisition of ful
or partial interest in the inpacted land by either the airport sponsor or
perhaps, by state or local |evels of government. Purchase of noise inpacted
land is the nost direct (and usually the nost expensive) of all forms of

| and use control. ‘However, when conbined with either resale for conpatible
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pur poses can consi derably enhance conpatibility. Provisions of the Uniform
Rel ocation Assistance and Real Property Acquisition Policies Act of 1970
(P.L. 91-64®)) are applicabl e whenever Federal or federally-assisted prograns
are involved in such purchases

335.-33. RESERVED.

SECTI ON 4. STATE/LOCAL GOvERNMVENT GQPTIONS ( ACTI ONS TO
REDUCE EXT STTNG NONCOVPATT BLE USES)

340. REMEDIAL ACTIONS. In cases where there are already existing conflicts
bet ween Tand-use and airport noise, remedial or corrective actions may be
appropriate. The degree of remedial action till be dependent upon the
degree of urbanization around the airport. \Were the noise inpacts fall on
predomi nately rural land or, where a new airport is built in an undevel oped
area, there maybe only a few scattered nonconpatible uses to be resolved

In urbani zed areas, however, renedial actions are conplex and may be
difficult to inplement. Change to noise conpatible usages, soundproofing,
and acquisition of full or partial interest in the land are exanples of
possi bl e actions that can be used to mitigate noise inpacts. Changes in the
use of noise inpacted |and or changes in occupancy to uses or occupations

| ess sensitive to noise are obvious and practical strategies for resolving
conflicts

341. ENCOURAGEMENT OF EXI STING FAVORABLE TRENDS. Land use in urban areas
is in a continual state of change and transition. Many of these changes
tend to favor a turnover in land use fromnonconpatible to conpatible. A
typi cal exanple would be the transition of older residential areas into
retail, commercial, or office uses. Encouragenent and pronotion of these
trends can be through the inplenentation of public policy and |ocal planning
processes.

342. CONSTRUCTIVE USE OF PLANNING AND ZONING Detailed planning of |and
within noise Inpact areas by local authorities and constructive uses of
zoni ng changes can often itaprgwe both conpatibility and | and val ues. Noise
sensitive uses cannot normally be forced to nove by sinply changing their
zoning to a use district that is conpatible. The existing uses nust be
permtted to continue under the new zoning as "Legal Nonconformng Uses" as
long as the use is continuous and unchanged or until the owner has had an
opportunity to receive a fair value fromthe use. This strategy then finds
productive and conpatible uses for the land which will give the present |and
owner a fair return on his investnent in addition to covering his relocation
expenses. The land should then be rezoned accordingly,
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343. CONSTRUCTIVE USE OF PUBLIC CAPITAL | MPROVEMENT PROJECTS. Locating and
programm ng of publ1C WOrkS proj ects can exert strong rniluences over |and
use trends and demands. These include road construction and widemingss, '
transit service, schools, parks or recreation facilities, water and sewer
lines, and flood control projects. Exercised judiciously as an

i mpl enentation tool for pronoting conpatible land use such capita

i mprovements can be a powerful tool

344. PURCHASE ASSURANCE PROGRAMS.  Purchase guarantees can be applied to
residential properties wthin Tightly or short-term noise inpacted areas to
hel p assure their saleability. Such sales should then be to individuals not
as sensitive to the noise inpacts or who have trade off values for residing
in these particular areas. Sales agreements should assure that all future
purchasers are cognizant of the noise |evels and sign appropriate rel eases
or eased®ftits., The advantages of this strategy are its relatively |ow costs
and its retention of otherw se viable residential areas.

3450 SOUNDPROOFING.  Soundproofing consists of increasing the exterior to
interior sound transmission |osses of a building by identifying those
structural elements providing transm ssion paths and applying appropriate
nmodi fications to inprove noise attenuation

a. Metrics. The airport cunulative noise metrie (Lgg) is Useful
as an indicator that soundproofing may be required in a particular area.
However, when considering any specific building site within a cunulative
noi se exposure contour (representing significant noise inpact) it is
recommended that additional analysis via single event maximm sound |eve
and/ or sound pressure |evel versus frequency data be used to deternmine the
necessity (and/or eligibility) for soundproofing. While LAS isutilized
to assess eligibility, the sound pressure levels in each of the one-third
octave bands are required to design and inplenment soundproofing measures.
The A-weighted sound level is nore utilitarian than other single event
metrics in establishing the need for soundproofing as many of the sleep
speech and activity interference criteria have been devel oped using LAS
| evel s.

b. Sealing Existing Leaks. In soundproofing nost structures, the
first £ decibels of-additional sound insulation usually can be obtained
by sealing existing |eaks. A very small gap or inperfect seal in an
otherwi se massive wall can result in only noderate sound attenuation

c. Retrofit of Existing Buildings. For rehabilitation of existing
bui | di ngs, ~soundproofing nodifications include: replacement of existing
windows with w ndows of greater sound transmission coefficient (STC) rating
or adding a second |ayer of glass; upgrading doors and seals; acoustic
baffling of vents; adding insulation to walls and attic spaces; adding
another layer of wall material to existing walls, in effect creating a
two-panel wall; elimnating windows and. filliing t he space to match exterior
wal I's (only reconmended to achieve noise reduction commensurate with the
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potential capability of the wall). Some very effective soundproofing
techni ques, such as staggered studs or fiberboard under paneling are not
suitable for retrofit because they would involve virtual demolition of the
existing structure and construction of a new wall

d.  New Construction. For new sound-imsullaited construction, design
considerations often include: using brick or concrete masonry walls, using
staggered studs, insulation and fiberboard under interior and exterior
finish materials; installing attic space insulation; properly baffling vents
avoiding single joint roof constructions where interior and exterior
materials are attached to the same rafters; avoiding exposed rafter ceilings
with any roof material other than thick concrete and with no interior finish
ceilings; installation of air conditioning; mortar should be free of
pi nhol es; and all joints should be well sealed

e. Energy Savings fromSoundptoeefiimg. The soundproofing of buildings
has two direct energy effects - increased energy consunmption by air
condi tioning equipment due to the elimnation of natural ventilation and
reduction in heat |oss due to the sealing of walls, w ndows and other
openings. Energy savings realized by reduction of heat loss, will in the
long run outstrip the increased energy consunption of air conditioning. One
caution is in order however; a reduction in thermal energy transm ssion does
not always acconpany a reduction in sound transmssion (e.g., concrete
wal l).

. £. Cost/Benefit of Soundproofing. Wile soundproofing is both a
feasiibllle and practicable neans of alleviating the inpact of external noise,
the analysis should be made on a case by case basis in concert with both
acoustical and architectural expertise. The general condition, age and
repair of a structure normally dictate the degree of soundproofing
application. Also, the building's location and noise exposure |evels nust
be quantified to identify the target "reduction in noise |evel." Before a
soundpr oof i ng programis” dmiittiiaiteeld, tradeoffs in costs and benefits shoul d
be carefully examned. If some formof cost sharing arrangenent between the
airport operator or a governmental agency and the property owner should be
utilized, suitable agreenents or easements for current and future aircraft
noi se should al so be obtained;

346. ACQU SITION OF | MPACTED LAND. In sonme circunstances, there may be

| ocations or circunstances wthin the noise inpact areas which leave little
choice other than direct acquisition of full or partial interest in the
inpacted land by either the airport sponsor or, perhaps, by state or |oca

| evel s of government. As described in paragraph 343, constructive use of

| and purchases for other public purposes can also enhance conpatibility.
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Land or interest in land (easement) may be acquired by negotiation, through
a voluntary program or via condemation. In any case, the provisions of '
the Uniform Relocation Assistance and Real Property Acquisition Policies Act
of 1970 (P.LL. 91-64®) are appl i cabl e whenever Federal or federally "assisted
prograns are invol ved

a. Land for OQther Public Uses. Noise inpacted |and can be acquired
by a public or sem-public agency either to inplement the conpatibility plan
or in cooperation with the plan while fulfilling another public purpose
Typical uses may include sites for equi pment maintenance or storage yards,
water or sewer works, and floodways or reservoirs. Cther possibilities
include selected park, recreation, and open space uses which are neise
tolerant (golf courses, skeet ranges, nature areas, etc.). Al uses should
respect the height and hazard requirenents of the airport and be tolerant of
future airport growh.

b. Land for Conpatible Resale. (ccasionally, state or loca
governarlentts are W ITing to acquire Tand which is then resold with covenants

or easenments retained to assure long-term conpatibility. |In some cases, it
may be feasible to change such land to conpatible uses within existing or
remodel ed buildings. In other cases, it would be desirable to clear and
redevel op the land beffdre making it available for sale. In either case, the

changes should be in conpliance with the land use plan and be supported by
appropriate zoning. Appropriate covenants or easenents should be retained
to assure long-term conpatibility. Since this strategy approaches the
conplexity of urban renewal, appropriate expertise should be consulted

347.-38. RESERVED.
SECTI ON 5. CONSULTATI ONS

350. CONSULTATI ONS UNDER PART 15Q. In devel oping a noi se exposure map and
i dentifying nonconpatible Tand uses the airport proprietor should identify
the geographic areas of jurisdiction of each public agency and planning '
agency which are either wholly or partially contained within the 65 ki
contour and nmeet with the appropriate officials to discuss means of reducing
the noise inpact as required by Part 150. Methods for mitigating and/or
reducing the effects of noise that are available to local authorities after
consulting with the airport proprietor are discussed in sections 3 and 4 of
this chapter. Part 150 requires that consultation nust include any air
carriers and to the extent practicable, other aircraft operators using the
airport. Prior to submssion of the noise exposure map or noise
conpatibility program the airport operator is required by Part 150 to allow
interested persons adequate opportunity to submt their views, data, and
comments concerning the correctness and adequacy of the map or program and
projection of aircraft operations. FAA will not inject itself into the
essentially local responsibility for consultation inposed directly on the
airport operator by the ASNA Act, But will rely upon the airport operator's
certification under penalty of 18 U.S.C. § 1001, that such consul tation has
occurred (See 6 150.21)..

351. RESERVED.
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352. CONSULTATION WTH AVIATION GROUPS. Part 150 requires consultation
with aviation groups. For air carrier airports, this consultation includes
all air carriers and, to the extent practicable, other aircraft operators
using the "airport. For other than air carrier airports, consultations
shoul d include those aircraft operators that do use the airport. Thus,
"operators" may include some or all of the follow ng groups: airlines;
comuter airlines; air taxi; and commercial; flight training and
instruction; based aircraft operators (business, private, public); and fixed
base operators. These consultations should take place as early as possible
in the planning process in order that the view and perspectives obtained may
be fully integrated into the study effort. Additional consultations, as may
be appropriate, should be conducted throughout the progress of the study.

|f proposed aircraft operational changes are not coordinated with the
appropriate parties until the end of the study, there is potential for rea
problems to devel op

353. PUBLIC AND COVWMUNITY | NVOLVEMENT

a. The airport and the community have a nunber of inportant
i nfluences upon each other, 1ncluding economic, social, and environnenta
considerations. The airport acts as an entry point for air traveling
vacationers and business persons and freight novenent. Since the airport
can act as a mgjor focal point for growh, it should be integrated in the
conpr ehensi ve planning process for the commnity and region, Therefore, it
is essential to receive public response to any new proposed actions for
airport devel opnent that would influence the public

b Community involvenent aad public participation are often
determning factors 1n successtully assessing the
cotipatibilliitey//mancamad t bbiliyy of various | and uses for ‘

i ndi vi dual comunities. The goals, values and devel opmental needs of the
comuni ties should always be considered fromthe early (planning) stages of
| and use evaluation. See FAA Advisory Circul ar 150/505@-4%, Citizen
Participation in Airport Planning, for guidance in developing citizen
participation and comunity invol vement prograns.

ea When organizing a community involvenent program it is first
necessary to 1dentify the 1ssues and to determ ne

(1) What information nust be comunicated to the public;
(2) Wiich groups nust receive this information

(3) Whatinformation nust be received from the public;
(4) From which groups this information can be obtained.

d0 Specific community involvenent techniques can then be eval uated
and a sequence of activities developed, including formulation of
allermaativess, anal ysis and evaluation of alternatives, and the fina
deci si onmeki ng process. Additional guidance that may be useful on aviation
issues may be found in Federal Aviation Admnistration's Community
I nvol vement Manual. This may be obtained fromthe Ofice of Environment and
Energy, Noise Abatenent Division, AEE-1@®, Washington, D.C.,, 2059L.
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354. DOCUMENTATION. In accordance with Part 150, the airport operator is'
to provide docunentation summarizing the public procedure and input to the
program  In addition, the operator is to provide docunmentation of
consultation with officials of public agencies, planning agencies, FAA
required, and other Federal officials which may be affected by the proposed
action. This documentation may consist of summaries of comunications
between the organizations indicating the issues and depth of review or it
may consist 'of a summary of comments and replies to the plan or letters of
approval adopting the proposed action

355.F330. RESERVED.

SECTI ON 6. ANALYSIS OF COSTS AND BENEFI TS
AND SELECTI ON OF AN ALTERNATI VE

360. CENERAL. The costs and benefits of each reasonable alternative shoul d
be identified and assessed in order to forma logical basis for

deci sionmaking. Detailed alternatives nost closely approaching an optinum
solution to the noise conpatibility problems of the particular airport
should be identified. Costs may be generally grouped as possible
constraints upon interstate or foreign commerce, or as environnental
econom c, and social inpacts. COoviously, solutions (alternatives) wll not
only differ in their costs and benefits; costs and benefits may al so accrue
to different groups, industries, geographical areas, or persons

36L. CONSTRAINTS UPON | NTERSTATE AND FOREI GN COMMERCE. A stipul ation of
the ASNA Act and of FAR Part 150 is that an approved airport noise
conpatibility programnot create an undue bueden.on i nterstate or foreign
conméree. Such an undue burden is often difficult to identify and is based
upon a nunber of trade-offs, which go beyond the responsibilities of the

| ocal airport operator. For exanple, a restriction upon the operations of
aircraft exceeding a given noise |evel between 10 p.a. and 7 a.m could
create too small a "window' for connection with another airport 2,000 mles
away. Full consultation with the FAA, the air carrier users of the airport,
and with other users will identify constraints in this area and help
generate nutual ly acceptable conprom ses

362. ENVIRONVENTAL COSTS. Each action proposed by an airport noise

compat 1biTity program may have environnental costs and/or benefits to be
traded off against its economc and social costs and benefits. T h e
environmental inpacts may al so have to be assessed under Federal or state
guidelines prior to inplenmenting the action. The analysis at this
prelimnary stage should be sufficient to reasonably assure that future

i mpl enentation will be both possible and within the constraints of economc
and social costs. If a particular action is critical to the success of the
alternative, then a nore thorough analysis my be in order. FAA Orders
103D . Cc, Haicies and Procedures for Considering Environnental |npacts, and
5050.4,, Ai rport Environmental Handbook, give detailed instructions for
conducting environmental analyses when an environnental assessment is
required for Federal approval of certain actions. Al though FAA acceptance
of noise exposure maps and approval of noise conpatibility programs are both
* categorical exclusions, any application for Federal funding of any portion
of noise conpatibility program may involve the need for an environnenta
assessnent before such funding decisions can be nmade
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363. ECONOM C COSTS. The econonmic costs or benefits of a noise
conpatibility alternative may be both direct and indirect. |t is the tota
of these costs which should be assessed and considered against social and
environnental costs. The direct costs are usually obvious and easily
quantifiable. They include such things as construction costs, acquisition
costs, the cost of extra fuel used in noise abatenent opetatidss;aamd the
costs of aircraft idled by noise curfews. Benefits may include the 'increase
in value of nonconpatible uses after the critical noise environnent is
renmoved.. Indirect costs and benefits can be nore difficult to identify and
quantify.  They can include induced devel opment resulting from airport
construction or fromthe introduction of noise tolerant industrial uses into
the area. They may also include |ost opportunities for devel opment when
there are nore acres of noise inpacted land than will be needed for noise
conpatible uses. Also, housing removed from noise inpacted areas nust be
replaced with new housing in another location. Qher costs and benefits may
be nore subtle but just as real as are these

364. SOCIAL COSTS. Evaluation of the social costs and benefits of the
alternatives 1s of equal inportance with those of economcs and the
environnent.  Social costs can include such inpacts as the disruption of
establ i shed nei ghborhoods or school districts through renoval of noise

i npacted housing, altered surface transperation patterns, distuption of
orderly planned devel opnent, or the creation of appreciable changes in
enpl oynent.  The often inproved sense of safety with the dimnishnent of
aircraft noise may also be a significant benefit. |f preparation of an
environnmental assessment becomes necessary prior to approval of Federa
funding for a program el enent, social costs are one-off the prime inpacts
which nust be assessed

365. SELECTION OF AN ALTERNATIVE. The selection of one or a conbination of
the alternatives explored is the focal point of the whole planning and

eval uation process. It is also a comon point of failure of the process,
either inmediately or later, during the inplenentation stages. Although the
final decision nust remain with the duly elected or appointed

deci ssbomakelc¢s), an appropriate degree of involvenent by those affected by
that ultimate decision during the deliberations and elimnations |eading up
to a final recommendation is likely to produce nore workable and satisfying
results. It is suggested that prior to this point in the planning process a
| ogical and fair deeisionmakimg process be agreed upon and established.

Such a process mght take the follow ng form

a. A decision tree indlicating the decisions to be nade, who is to
make them and their sequence and timng

b:a A matrix which displays the costs and benefits of each alternative
and arrays them against the costs and benefits of the other alternatives.

€. An outline of the possible decision conbinations (sone decisions
automatically preclude &ttear decisions or conbinations)

di Adraft of a logical. and probable scenario of future events based
upon each decision conbination
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e. Review and discussion of the issues in each of the alternatives by
the reviewers and/or decisionmakers, follow ng the sequences and format
noted above, to make the evaluations and trade-offs leading to
recommendations or decisions. A two-step selection process may be
appropriate for multiple or conplex alternatives

366.. DEVELOPMENT OF THE SELECTED ALTERNATIVE | NTO A DRAFT COMPATIBILITY
PROGRAM  Once an alternative has been selected, it should be fully
developed into a conplete airport noise conpatibility program This
consists, essentially, of treating the alternative as an accepted
prelimnary schenme, then making the nore vigorous investigations into its
viability and developing the details of the plan and its inplementation
The recomrended steps include:

a. Stringent investigation of the alternative's assets and
liabilities to assure that it will stand the tests of reality.

b  Detailed devel opnent of the plan, giving particular attention to
fully coordinating it with existing local planning, comunity growth trends
and the local agencies which will be responsible for its inplenentation

ea Devel opnent of the specific inplementation actions necessary to
fully inplenent the plan

dd Assign to and get witten agreement from the agencies (or
officials) who will be responsible for each of the inplementing actions

e. Developnent of the inplenmentation schedules and any docunents
required for adoption and full inplementation. these could include
resolltuions for adoption as well as new or revised zoning districts designed
to be added to existing |ocal zoning ordinances.

367.6399. RESERVED.
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APPENDI X 1. TABLE OF LAND USES NORMALLY COWPATIBLE W TH VARI QUS NO SE LEVELS

1 LANDUSE COWPATIBILITY TABLE. FAR Part 150 contains a table, Land Use
ConpatibiTity Wth  Yearly Day-ni ght Avdrage Sound Levels, identifying |and
uses that are *'normally conpatible" or "nonconpatible" with various |evels
of noi se exposure. This appendi x contains that-table, but expands the Iist
of uses under nost categories in order to be fiote useful. The expanded |and
use descriptions are based upon the Standard Land Use Coding Manual (SLUCM)
publ i shed by the Federal H ghway Adnministration and the Departnent of
Housi ng and Urban Devel opnent in 1965. The |evels of noise exposure, in
yearly day-night average sound |evels (Lgg) correspond to the contours
required to be shown on Airport Noise Exposure Maps. The table indicates
conpatibility of the land uses with the outdoor noise environment. By
conparing the predicted or measured yearly Lgp level at a particular

site with the values given in the table the range of conpatible uses may be
determined. In using the land use conpatibility table, the follow ng
cautions should be observed

a. Lgp contours indicate the boundaries |ines between areas of
acceptabl e or unacceptabl e noise exposures for the various land uses in
Appendi x L. The contours do indicate the trend in relative noise |evels.
However, vegetation, land contours, and the position of buildings or walls
may often affect the inpact of noise op the human users at a specific site

a levels may vary sonewhat above or below the predicted
| evel s ?or a partlcular | ocation, depending upon local topography and
vegetation, and upon final aircraft |oadings and operations

e. Although all land uses may be considered as normally conpatible
with noise levels |less than 65 by, lLdeall needs and val ues may dictate
further delineation based on speC|f|c | ocal requirenments or determnations
as well as |ow anbient |evels.

dd \Wen appropriate, noise |evel reduetien may be achieved through
incorporation of sound attenuation into the design, and eonstruetiion of a
struetwre t 0 achi eve conpatibility. Howevef, nore specific noise
nea sureneait and anal ysis is general |y adviisabl e prietr to incurring the
expeatse of such sound treatnent. The ecautiions nentiomed i n paragraph 236d
shoulld be observed when applying Noi se Level Reduetion (NLR) t 0 tesdidiemtiall
useS or other uses where indoor-outdoor activitiies are inportant

e. Oher local noise sources may often contribute as nuch as or nore
than aircraft to the total noise exposure at a specific location

f. Conpatibility designations in the table generally refer to the
maj or use of the site. |If other uses with greater sensitivity to noise are
permtted at a site, the conpatibility determnation is based upon the use
which is nost adversely affected by noise
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LAND USES NORMVALLY COWVPATIBLE WTH VAR QUS NO SE LEVELS
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Rawcibnit Gal, otharr tham ebblde louge ard trawsoest Todgings

Nouseheld wmatm. (11)
Safjle WG - detnived (110§
Single waits - eamidistuched (.l*hkl)
Swaglis wnite ¢ © ctwthad towkll 1))
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*The designations contained in this table do not constitute a Federal
determnation that any use of land covered by the programis acceptable or
unacceptabl e under Federal, State, or local law The regponsibility for
determning the acceptable and permssible |and uses remains with the |ocal
authorities. FAA determ nations under Part 150 are not intended to
substitute federally determned |and uses for those determned to be
appropriate by local authorities in response to locally determ ned needs and
val ues in achieving noise conpatible |and uses.

KEY TO TABLE

Nunber in () Standar d Land Use Codiiag Manual (SLUCM)..

Y (Yes) Land Use and related structures conpatible
wi thout restrictions.

N (No) Land Use and related structures are not
i conpatible and should be prohibited.

25, 30, or 35 Land use and related structures generally
conpatible; measures to achieve Noise Level
Reducti on (NLR),, out door to indoor, of 25, 30,
or 35 must be incorporated into design and
construction of structure..

NOTES FOR TABLE

10 \ere the comunity determnes that residential uses nmust be allowed,
nmeasures to achieve outdoor to indoor Noise Level Reduction (NLR) of at
| east 25 dB and 30 dB shoul d be incorporated into building codes and be
considered in individual approvals. Normal construction can be expected
to provide a NLR of 20 dB, thus, the reduction requirenents are often
stated as 5, 10 or 15 dB over standard construction and normal |y assune
mechani cal ventilation and closed windows year round. However, the use of
NLR criteria will not elininate outdoor noise problens.

2. Conpatible where neasures to achieve NLR of 25 are incorporated into the
design and construction of portions of these buildings where the public is

received, office areas, noise sensitive areas or where the normal noise
level is |ow

3. Conpatible where neasures to achieve NLR of 30 are incorporated into the
design and construction of portions of these buildings where the public is

received, office areas, noise sensitive areas or where the normal noise
| evel .is |ow.
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4. Conpatible where neasures to achieve NLR of 35 are incorporated into the
design and construction of portions of these buildings where the public is
received, office areas, noise sensitive areas or where the normal noise
level is |ow.

se¢ Land use conpatible provided special sound reinforcement systems are
instal | ed.

68 Prime use only, any residential buildings require an NLR of 25 to be
conpati bl e.

70 Prime use only any residential buildings require an NLR of 30 to be
conpati bl e.

80 Prime use only, NLR for residential buildings not normally feasible, and
such uses should be prohibited

Designations contained in the table do not constitute a Federal
determnation that any use of land covered by the programis acceptable or
unacceptabl e under Federal, State, or local law. The responsibility for
determning the acceptability and permssible land uses remains with the
| ocal authorities.

h. ALthough Table 2 of FAR Part 150 defines the conpatibility or
nemneaipakbbiiity of various |and uses for the purposes of Federal aid,
programs, or sanctions under the ASNA Act, adjustments or nodifications of
the descriptions of the land use categories may be desirable after
consi deration of specific local conditions

20 | NTERPRETATI ON OF NO SE EXPOSURE MAPS. Note that it is possible that
the process of plotting noise contours onto locally generated |and use maps
may introduce a degree of charting inprecision, especially relative to
property lines on the [and use map. For the purpose of Section 107 of the
ASNA Act, as amended, questions may arise concerning the precise
relationship of specific properties to noise exposure contours depicted on a
noi se exposure map submtted under Section 103 of that Act. The FMis not
involved in any way in determning the relative locations of specific
properties with regard to the depicted noise contours, or in interpreting
the noi se exposure map to resolve questions concerning which properties
shoul d be covered by the provisions of Section 107. These functions are

i nsepatable from the ultimte land use control and planning responsibilities
of letal govermimiit. Thereffarey the responsibility for the detailed
overlaying of noise exposure contours onto the map of subjacent properties
on the surface rests exclusively with the airport operator which subnitted
those maps, and/or with those public agencies and planning agencies with
which consultation is required under Section 103 of the Act. Inits
decisions to accept noise exposure maps, the FAA relies on the
certifications, by the airport operator that this statutorily required
consul tation has been acconplished
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APPENDI X 2. CHECKLI STS FOR NO SE EXPOSURE MAPS AND NOISE COMPATI 13111y PROGRANS.

The two checklists included in this appendix are intended as an aid to both
devel opi ng and review ng noise exposure maps and noi se conpatibility prograns.
They should not, however, be considered as definitive or as replacing in any
way the requirenents of FAR Partl150. Responsibility for conpliance with the
provisions of Part 150 remains with the preparers and reviewers. |

Page 1
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CHECKLI ST_FOR NOI SE_EXPOSURE MAPS

1. Base Map devel oped using INM or approved equival ent.
a. Land uses identified.
b. Scale not Iess than 1 inch = 8000 feet.
€. Runway Locations and alignnents.
d. Airport boundari es.
e. Flight tracks.
2. Continuous noise for Lgg 65, 70, and 75.
a. Estimates of nunbers of people residing within each contour.

bl Depietted on | and use map of sufficient detail and quality to
diiscerm stteets and otherr i dentifiabl e geographi cal features.

3. Depiction and identificationof each public and/or planning agency
having jurisdiction within the Lgg 65 contowr.

4. Brief analysis of the types of |and use controlls availablle to the
identified agencies.

5. Nonconpatible |and uses identified within the Lgg 65 contours using
Table 2 of Part 150 and based on self generated noise (anbient)

6. Location of noise sensitive public buildings (schools, hospitals, etc.).
7. Locations of any noise monitoring sites.

8. Projected aircraft operations for subm ssion date and for Fifih eAleamias
year after subm ssion date.

9. Consultations with public, users, and other agencies

10. Certified as true and conplete

Airport:

REFERENCE

Al150. 103(a)
Al150.101((a)

Al S0.103(b)((1)

A150..101(e))
A150.101(e))
A150./10 1(akd)
A150J 001 @)
AL 50. 101(e))

A150.105(a)

A150..105(1n)

A150J 001 (eiity)
ALS0JD (@)
A150.101((e))

150. 21((a)
150. 21(1y)
150. 21(®)

A150.101((@®) & A15@.10036P{1) )= —

¢ xtpuaddy
1-0205/0ST oV

£R/C/8
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CHECKLI ST _FOR NO SE COVPATI BI LI TY PROGRAMS

1. Current FAA accepted noise exposure map included.

2. Consultations with public and/or planning agencies w thin Ldg 65.

3. Consultations with air carriers and other airport users.

4. Qpportunity afforded public to submt views, data and comments.

5. Description (sunmary) of the consultations conducted.

6. Alternatives considered and presented according to these categories:
a. Those within airport operator's inplenentation authority.

b. Those within authority of another |ocal agency or state/local
governi ng body.

ea Those under Federal authority.
7. At a mininum have these alternatives been considered:

a. Preferential runway system

b. Restrictions on use of airport based on noise:
(1) Restrictions on aircraft not meeting FAA noi se standard.
(2) Capacity linmtations based on relative noisiness.
(3) Required use of noise abatenent takeoff/approach procedures.
(4) Landing fees based on noise or on tine of arrival.

(5) Qther actions reconmrended for FAA anal ysis.

Airport

REFERENCE

150.23(&)(1)
150. 23()

150.23..(®)
150. 23(d)

YES

150. 23@) (11 44 S88)_

B150.7(@X())

B150.7(@X&)
B150. 7(a)(3)

B150;.7 0b 3)
B150..7((tHX &)
B150..7((B))((5)
B150.. 7((b))(®)
BIL50.. 7((®))(()
B150.. 7(b)(3)

B150.. 7((b)(())

|z

€8/6/8

¢ x1puaddy
1-0205/0S1 OV
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81

914

10.

11.

12.

13.

14.
15.
16..
17.

ea Noise barriers and/or acoustica
d. Soundproofing of public buildings
e. Mdified flight

f. Land purchases,

g. othetr actions or conbinations of actions having beneficial
i mpact on noi se.

Description of alternatives considered and the reasons why any alternatives

were rejected.

Specific alternative program nmeasures (actions)
contribution of each to program effectiveness

Statement of the actual
noise to individuals and nonconpatible uses.

Document ation of feasibility of each proposed neasure,

a. Essentia

b. Anticipated funding sources.

Rel ationship of proposals to existing FAA approved airport |ayout plan,
and system pl an.

master plan,

Sunmary of the comments and materials received via public coment and

di sposi tion,

Time period covered by the program
Schedul e for inplenmentation of the program
Persons responsible for inplenentation of each program neasure.

Schedul e for periodic review and updating

shi el di ng

procedures and/or flight tracks,

air rights, eassmenits and/ or devel opment rights.

proposed and the relative

or anticipated effect of the program on reducing

i ncl udi ng

gover nment a

REFERENCE
B150.7(b)((2)

B150.. 7((b))((@)

B150. 7(b)(4)
B150.7((HX(})
B150. 7(b)(®)
150.23(£)@)

150.23()&)

150. 23(e)(3)

150.23(8) @)
150.23(@)X@)
150.23(8) )

150. 23(e)(7)

150. 23((e))@)

150. 23(&)@)

150.23((e)(@)
& B150.7(()

150.23(&)®)

¢ XTpuaddy
1-020S/0ST oV

€8/S/8
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APPENDI X 3
RECOVWMENDED BASI C NO SE MEASUREMENT SYSTEM

Noi se nonitoring may be utilized by airport operators for data acquisition
and data refinement, but is not required by Part 150, for the devel opnent
of noise exposure maps or airport noise conpatibility prograns. This
Appendi x describes a basic noise neasurenment system First a few words
about the purchase and maintenance of noise neasurenent equipnent. There
are at least four or five conpanies in the US. which carry special product
lines of noise neasurenent equipnent. The FAA Office of Environnent and
Ener gy, Noi se Abatenent Division, Noise Technol ogy Branch, (AEE-12®) will
furnish a list of vendors upon request. At the time of purchase, two very
inportant related needs nust be considered, (1)) periodic maintenance and
(2) periodic te-ealibrattion of equi pnent traceable to the National Bureau
of Standards. If possible, try to mninmze future difficulties, by
assuring that local service is available. One should also seriously .
consi der the advantages of establishing a maintenance service contract.
Thisi S especial ly reconmended if |ong delays and extensive paperwork are
required for each individual maintenance purchase order. The follow ng
list details the principle conponents of a nobile noise nmeasurenent system
The word "systent is underlined to indicate that nuch nore than a sound
level neter is required to be able to conduct an efficient nulti-purpose
noi se neasurenent survey.
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| TEM

M cr ophone Uindecreens

M cr ophones

"Dummy M crophone”

Calibrators

Cal i br at or Inserts

Tripod(s)

Mickophone extensiton
cablle

Page 2
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COMVENT

Purchase several for each mcrophone
Wndscreens have a habit of

di sappearing, blowi ng away, beconi ng
m spl aced etc

Purchase at |east 2 per system
M crophones are easily damaged making
one spare per system essential

This device simulates the m crophone
inpedemz and i s used to determne the
system el ectrical noise floor and as an
aid in troubleshooting. One "dumy

m ke" per systemis recomended

At least one calibrator per systemis
recommended. Ml ti-frequency

calibrators are very useful for checking

the "A-weighting'* filter characteristic,
as well as for demonstrating the

variation in human hearing response with
frequency.

It is often advantageous to use a single
calibrator type on different types and
sizes of microphones. Plastic inserts
are reconmended as their [ow therma
conductivity avoids thermally shocking
the mcrophone in cold weather, a

probl em encountered with metal inserts.
One set is needed for each calibrator

One tripod per systemis necessary to
remove the m crophone 50 to 100 feet
fromthe observer and any vertica
reflective surface

Purchase at |east one per system The
extension cable pernmts the nicrophone
to be separated fromthe neter, as

nenti oned above. Caution: \Wen
ordering extension cable be sure the
meter (With built in pteasp) has enough
power to handle the cable length
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Appendix 3
ITEM (Cant 'd) COMMENT
Prec i8 eon Lotiegrat ing The PIBIM is a highly versitile
Sound Level Meter (PUISIM) instrument, part sound level meter-part

computer, capable of providiog single
event megtrics LAS, and LAE as

vwelll as a cumullatiwe metric. This meter
can be used both for assessment of
airport use restmictioons as well as for
nowise contour val i dation. Some P LSLMs
can also providie octave band anal ysi s
capatixiirtles.. The PISIM “DC output” can
be input to a graphic level recorder
provedimg A-weighted time historles.

Sound Level Meter (SIM) Most SLMs can provide maximum LAS as
well as a contitumus readout. The “DC
output” of most SLMI's can also be raput
into graph ic level recorders prov id ing
A-weighted tiume histories. The typical
SIM can be used to assess airport use
restrictdoons but is duffficult to use in
evaluating airport noise contours. Many
SLM's also have the capshllity of
assessing octave band sound pressure
levels, useful in analyzing stat ronary
no iLse source problems.

Graplinic Level Recorder The GLR i8 a highly recommended system

(cLR) component. Many sttuathoms arise in
wthrch a grpahle time history “pictorial®
is mwre understandable than tabulated
decibels. Cautlem: The GLR must accept
a DC signall wiithitn a voltage range
corresponding to the SIM or PESIM output

. voltage. An AC signal GLR cannot be

used im a manner which will provide an
accurate dBA. slow response time
lnis'tog. The power supply of the GLR
can be either AC or DC however a DC
power apthom is highly recommended for
field operational flexibilliny.
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ITEM (Cont'd) COMMENT
Portable Aviation The portable aviation frequency radio,
Frequency Radio preferably with rechargable batteries,

is a vital system component. Monitoring
the Advisory Terminal Information System
(ATIS) frequengy provides airport wind
and barometric pressure readings.
Monitoring tower, approach and departure
frequencies provides aircraft
identification and most importantly
warning that an aircraft overflight is
imminent.

Walkie-Talkies Communication between noise measurement
teams is often a requirement both for
aircraft identification as well as
redeploying teams in response to a chage
in airport operational runways.
Walkie-talkies can also be useful in
estimating aircraft speed between two
observation points.

Camera A camera is useful for photo-scaling
aircraft altitudes. It is usually not
necessary to acquire aircraft altitude
data, however, special programs do arise
in which altitude is required. The
camera 1s also used to document the test
site environs, equipment set ups, and
microphone locations to resolve post
test questions.

Portable sling The sling psychrometer provides dry-bulb

psychrometer and wet-bulb temperature for computing
relative humidity. Sound attenuation
varies significantly with temperature
and relative humidity and the
measurement of those parameters is often
necessary.,

100 &t. Tape Measure Useful in siting microphone position
relative to landmarks as well as
microphone height.

Four-foot 1&g zope Convenient way to verify microphone
(1.2m) : height when a tape measure is not
available.

Page 4
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2. RECOWENDED MEASUREMENT PRACTICES. .The following list of recomended
measurement practices are key elements in providing a traceable record of a
noi se nonitoring program

a. Conduet neasurenment with the m crophone(s) at a height of 4feet
(1.2m) above the ground.

b. Oient the mcrophone properly, according to manufacturer's
speci fications.

co Avoid neasuring aircraft noise in close proximty to vertica
reflective surfaces (at |east 25 feet whenever possible).

d. Avoid overhead obstructions in the vicinity of the mcrophone
I deal |y, a cone of free space, with a half angle of 75degrees from
vertical should exist above the m crophone

e. Avoid the use of two-way radios in the inmmediate vicinity of
m crophone cabl es and SLM’s whil e recording data. The transm ssion of
el ectromagnetic energy often can be picked up through the noi se neasurenent
system

f Calibrate all instrumentation at |east once an hour as well as at
the beginning and the end of each neasurenent period. Take special care
with calibrators. [If a calibrator is dropped- it #sust be checked agai nst
another calibrator known to be accurate. For this reason it is a good idea
to keep a "laboratory standard" calibrator in the office

. Use a windscreen at all tinmes. Avoid nmeasurenents under windy
conditions; if unavoidable, document the w nd-induced sound levell. If -
maxi mum sound |evels of aircraft or other events exceed the w nd noise by
more than 10 dB, the sound | evel neasurenment error will be less than 0.5
dBl

h. Check battery energy levels at |east once every thirty mnutes.
Instruments, using nickel-cadmum batteries may require nmore frequent
checki ng. :

i. Mintain accurate thorough data |ogs during a measurement program
including: day, data, time(s), calibration levels, noise floor |evels,
battery checks and the selector and gain settings for every conponent in
the measurenment system Noi se event data sheets should al so include
aircraft type, carrier, elevation anagle above the horizon, time, aircraft
operalltion (takeoff or |anding), and a space for coments. All intrusive
noi se events during data recording should be noted. \hen the time cones to
wite a report on the nmeasurement survey, all of the little details noted
during the test will prove nost val uable

&5 As further documentary record it is always good to draw a schematic
di agram of the measurement setup show ng equi pment, orientation, priximitty
to obstructions, roadways, etc. Photos of each measurenent site are also
very useful in going back and addressing questions concerning field
procedure or the neighborhood characteristics.
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ki Duringdata acquisition for any desired event avoid conversation in
the vicinity of the microphone(s). Keep voice levels low at all tines
This may seem ebvious but is one of the nost frequent errors in procedure
made by inexperienced persons and observers

10 The list shown below identifies certain essential items easily
overl ooked in preparing to go out and nmeasure noise

(1) properly sized calibration screwdriver(s);

(2) calibrated watch, clock, or other "time-piece";
(3) extra graphic level recorder pens and paper;
(4) spare batteries;

(5) maps;

(6) data sheets, and clipboard.

M. Two of the "easiest errors to make" in sound |evel nmeasurenent
are:

(1) Meter Response Time set incorrectly on fast rather than SLOW
(2) Meter weighting network on sone other setting than A

n. The single biggest category of problems encountered with noise
measur ement equi pment invol ves connections and cables. Tinme spent in
checking and caring for these itens will ninimze the chance of wasting a
day in the field. Avoid pulling cords anywhere but at the connector, avoid
kinks in wiring (especially in cold weather) and frequently test cables for
continuity.. If a cable becormes crinped or damaged in any way, renove it
from service until repaired
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