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First Supplement to Memorandum 7i-ké

SBubject: Study 65.40 - Inverse Condemnation {Aircraft Nolse Demage)

The attached letter gives you further information on why the
Commission has been requested to give further consideration to the subject
of aircraft noise damage.

Reepectfully submitted,

John H. DeMoully
Executive Secretary
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DEPARTMENT OF AERONAUTICS

JUN 34 871
Mr. Clifton A. Moore
General Manager
L. A. Department of Airports

#1 World Way
Los Angeles, California 90045

Dear Clif:

This acknowledges our June 17 telephone conversation regarding
the meeting of the California Law Revislion Commisslon. The date,
time, and place have now been firmed up. The California Law
Revision Commission will meet in the State Bar Building, 601
McAllister Street, San Francisco, July 15, 1971, at 7:00 p.m.

We have asked the California Law Revision Commlission to consider
the problem that airports face today on inverse condemnatlion
stemming from aireraflt noise damage. Our concern is that the
courts and individuals would use the Callfornia Nolse Regulations,
or for that matter, any numbers or contour lines used in regu-
lations by any governmental agency as a sole or predominant

basis for a claimed presumption of compensable noise damage.

This position is based upon the interpretation that the scribing
of any noise contour line on a map which Iis based upon the
- operations of ailreraft from an airport, and which would define
acceptable and unacceptable amounts of nolse, would provide an
automatic tool for use in court on cases claiming damage due to
noise. The precedent for this action has already been established
by the award gliven the plaintiff AARON in the case Aaron vs.

Los Angeles Department of Alrports. Judge Jefferson gave this
award based upon the location of the 40 NEF contour line as
respecting the plalntiff's property. Although the Los Angeles
Department of Airports 1s appealing this decislon, it 1s their
legal department's opinion that once the NEF Methodology Or any
other system such as the State Noise Regulatlions become effective,
this will provide prima facle evidence of the existence of nolse
damage conditions which will encourage the citizens living near
the alrport to enter and probably win legal clalms for damage.

We are greatly concerned that unless we resolve this problem,
4t will result in damages to our vitally important alr trans-
portation system.



Mr. Clifton A. Mocore Page 2

Please have your éttorney prepare to make a presentation to
the Commission reflecting your particular problems in this
area and possible solurions 1f you have any.

Sincerely,
QRIGTIAT, STOTTED BY
JOSETH . (ROTYL
JOSEPH R. CRCTTI
Director

¢¢ Mr, Brian Van Camp. Actine Secretary
Business and Transyortation Agency

Mr. Daniel Weston, Deputy Attorney General
Mr. Nicholas Yost, Deputy Attorney General
Mr. Kenneth Eldred, Wyle Laboratories

Mr. John H. DeMoully, Executive Secretary V//
California law Revislon Commission

NOTE: The above letter alsc sent to:

Mr. James Carr, General Manager
San Francisco Internatioral Airport

Mr. Christopher Knapp, Director of Aviation
Qakland Port Authority
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C BUBCHAPTER 6. NoISE STANDARDS
Artiele 1. (General

6000. Preamble. The following rules and regulations are pro-

mulgated in accordanee with Article 3, Chapter 4, Part 1, Division 9,

Public Utilities Code {Regulation of Airports) to provide noise stand-

ards governing the operation of aireraft and aireraft engines for all

airports operating under a valid permit issned by the department.

These standards are based upon two separate legal grounds: (1) the

power of airport proprietors to impose noise ceilings and other limita-

tions on the use of the airport, and (2) the power of the state to

act to an extent not prohibited by federal law. The regulations are

designed to cause the airport proprietor, aireraft operator, local govern-

ments, pilots, and the department to work cooperatively to diminish

_ noise. The regulations accomplish these ends by controlling and re-
e ducing the noise in communities in the vieinity of girports.

NOTE+ Anthority cited: Section 21868, Public Utilities Code. Reference : Sec-
tions 21660-21669.4, Public Utilities Code.

~“Higtorg: 1. New Suhchapter 8 (%5 S000-5008, 5010-5014, BO20-5025, 5030—

5032, 5035, 5040, 5045-5048, 5050, 5053, S060-5064, 5063, 5070,

- 5075, 5080, 5080.1-5080.5) filed 10-25-70; designated effective
P '12-1-T1 (Register 70, No. 48).

5001. Liberal Construction. This subchapter shall be liberally
construed and appled to promote its underlying purposes which are
to protect the public from noise and to resolve incompatibilities be-
tween airports and their surrounding neighbors.

5002. Constitutionality. If any provision of this subchapter or
the application thereof to any person or circumstance is held to be
unconstitutional, the remainder of the subchapter and the application

of such provision to other persons or circumstances shall not be af-
fected thereby.

5003. Provisions Not Exclusive. The provisions of this sub-

chapter are not exclusive, and the remedies provided for in this sub-

C chapter shall be in addition to any other remedies provided for in any

other law or available under common law. Tt is not the intent of these

regulations to preempt the field of aireraft noise limitation in the state.

The noise limits specified herein are not intended to prevent any local

government to the extent not prohibited by federal law or any airport
proprietor from setting more stringent standards.

5004. Applicability. These regulations establish & mandatory

procedure which is applicable to and at all existing and future po-

tential airports in California which are required to operate under a

valid permit issued by the department. These regulations are applica-

ble (to the degree not prohibited by federal law) to all operations

of aircraft and aireraft engines which produce noise. Only those air- ,

ports which shall have been determined to have a noise problem (in

C aceordance with Section 5050) will be required to perform noise moni-
toring. '
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The regulations established by this subehapter are not intended to
set. noise levels applicable in litigation arising out of claims for dam-
ages occasioned by noise. Nothing herein contained in these regula-
tions shall be construned to prescribe a duty of eare in favor of, or to
create any evidentiary presumption for use by, any person or entity
‘other than the State of California, the counties and airport propristors
in the enforecement of these regulations.

B5005. Findings. Citizens residing in the vicinity of airports are
exposed to the noise of aircraft operations. There have been numerous
instances wherein individual citizens or organized citizen groups have
complained about airport neise to various authorities. The severity of
these complaints has ranged from a few telephone calls to organized
legal action. Many of these cases have been studied by acousties re-
search workers under sponsorship of governmental and private organi-
zations. These studies have generally shown that the severity of the
n;omplaint is prineipally associated with a combination of the following

actors:

fa) Magnitude and duration of the noise from aireraft opera-
tions;

{b) Number of aireraft operations; and

(¢) Time of occurrence during the day (daytime, evening or
night).

There are many reasons given by residents for their complaints;
however, those most often cited are interference with speech com-
munication, TV, and sleep. A number of studies have been made re-
lated to speech interference and hearing damage, and some studies
have been made related to sleep disturbance and other physiological
effects. These studies provide substantial evidence for the relationship
between noise level and its interference with speech communication
and its effect relative to hearing loss. Significantly less information is
available from the results of sleep and physiological studies.

In order to provide a systematic method for evaluating and even-
tually reducing noise ineompatibilities in the vieinity of airports, it
ig necessary to quantify the noise problem. For this purpose, these
regulations establish a procedure for defining a noise impact arca sur-
rounding an individual airport. The eriteria and noise levels utilized
to define the boundaries of the noise impact area have been based on
existing evidence from studies of community noise reaction, noise in-
terference with speech and sleep, and noise induced hearing loss.

One of the fundamental philosophies underlying the proeedures
in these regulations is that any noise quantity specified by these regu-
lations be measurable by relatively simple means. Therefore, these
regulations utilize as their basic measure the A-weighted noise level,
whieh ig the most commonly aceepted simple measure. To insure con-
sistency between criteria and measurement, the units for the eriteria
are also based on the A-weighted sound level rather than one of the
geveral more complex perceived noise levels.

These regulations provide a procedure to limit the allowable noise
for an individual aireraft flyby measured at specified points in the
vieinity of the airport. The noise limits are specified in terms of the
class of aireraft and measurement location.

.
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The level of noise acceptable to a reasonable persom residing in the
vicinity of an airport is established as a community noise eguivalent
level {CNEL) valoe of 65 dB for purposes of these regulations. This
eriterion level has been chosen for reasonable persoms residing in urban
residential areas where houses are of typical California eonstruetion
and may have windows partially open. Tt has been selected with ref-
erenve to speech, sleep and community reaction,

7 1t is reecognized that there is a considerable individual variability

in the reaction to noise. Further. there ure several factors whieh un-
doubtedly influence this variability and which are not thoroughly
understood. Therefore, this criterinn level does not have a degree of
precision which is often assoelated with engineering eriteria for a
physical phenomenon (e.g., the strength of & bridge. building, et
cetera), For this reason, the state will review the eriterion periodically,
taking into account any new information which may become available,

5008. Definitions. (a) Sound Pressure Level {(8PL): The sound
pressure level, in decibels (dB)Y, of a sound is 20 times the logarithm
to the base of 10 of the ratio of the pressure of this sound to the ref-
erence pressure, For the purpose of these regnlations. the reference
pressure shall bo 20 micronewtonssquare meter {2 > 10~ microbar).

(b) Noise Level (NL): Noise level, in decibels, is an A-weighted
sound pressure level as measnred using the slow dynamie charaeteristic
for sound level meters specified in ASA §1.4—1961. American Stand-
ard Specification for General Purpose Sound Level Meters, or latest
revision thereof. The A-weighting characteristic modifies the fre-
guency response of the measuring instrmment to account approxi-
mately for the frequency characteristics of the human ear. The ref-
erence pressure is 20 mieronewtons/square meter {2 X 10-? microbar),

{¢) Noise Exposure Level (NEL): The noise exposure level is the
level of noise aceumulated during a given event, with referenee to a
duration of one second. More speeifically. noise exposare level, in
decibels, is the level of the time-integrated A-weighted squared sound
pressure for a stated time interval or event. based on the reference
pressure of 20 micronewtons per square meter and reference duration
of one second.

(d) Bingle Event Noise Exposure Level (SENEL): The single
event noise exposure level. in decibels. iy the noise exposure level of a
single event, such as an ajrcraft flvby, measured over the time interval
between the initial and final times for which the noise level of a single
event execeeds the threshold noise level. For implementation in this
subchapter of these regulations, the threshold noise level shall be at
least 30 decibels below the numerical value of the single event noise
exposure level limits specified in Section 5035,

(¢) Hourly Noise Level (HNL): The hourly noise level, in deci-
bels, is the average (on an energy basis) noise level during a particular
hour. Hourly noise level is determined by subtracting 358 decibels
equal to 10 logy, 36007 from the noise exposure level measnred during
the particular hour, integrating for those periods during which the
noise level exeeeds a threshold noise level,

281254
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For implementation in this subchapter of these regulations, the
threshold noise level shall be a noise level which is 10 decibels below
the numerical value of the appropriate criterion CNEL which is speei-
fied in Section 5012. At some microphone locations. sources of noise
other than aircraft may contribute to the CNEL., Where the airport
proprietor ean demonstrate that the accuracy of the CNEL measure-
ment will remain within the required tolerance in Seetion 5045, the
department may grant a waiver to increase the threshold noise level.

(f) Daily Community Noise Bguivalent Level (CNEL): Com-
munity noise equivalent level. in decibels. represents the average day-
time noise level during a 24-hour day, adjusted to an equivalent level
to account for the lower tolerance of people to noise during evening
and night time periods relative to the daytime period. Community noise
equivalent level is caleulated from the hourly noise levels by the
following :

1 . HNLD . HNLE
CNEL = 101ng ﬁ[z antilog 10 + 3 Z antilog 0
. HNLN
+ 10 E antilog T]

Where
HNLD are the hourly noise levels for the period 0700-1900 hours;
HNLE are the hourly noise levels for the period 1900-2200 hours;
HNLN are the hourly noise levels for the period 2200-0700 hours;

and £ means summation.

{g) Annual ONEL: The annual CNEL, in decibels, is the aver-
age (on an energy basis) of the daily CNEL over a 12-month period.
The annual CNEL is caleulated in accordance with the following:

Where .

CNEL(i) = the daily CNEL for each day in a continuous 12-month
period, and X means summation. )

When the annual CNEL is approximated by measurements on a
statistical basis, as specified in Section 5022, the number 365 is replaced
by the number of days for which measurements are obtained.

(h) Moise Impact Boundary: Noise impaet boundary around an
ajrport consists of the locus of points for which the annual ONEL is
equal to the criterion value.

(i) Noise Impact Area: Noise impact area, in square statute
miles, is the total land area within the noise impact boundary less that
area deemed to have a compatible land use in accordance with Section
5014

o

)
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(j) Airport Proprietor: Airport proprietor means the holder of
an airport permit issued by the department pursuant to Article 3,
Chapter 4, Part 1, Division 9, Public Ttilities Code,

(k) Airecraft Operator: Aircraft operator means the legal or bene-
ficial owner of the aircraft with authority to conirol the aireraft
utilization ; except where the aircraft is leased, the lessee is the operator.

(1) Air Carrier: Air earrier is any aircraft operating pursuant to

- either a federal or a state certificate of public convenience and necessity,

including any certificate issned pursnant to 48 T.8.C, Section 1371 and
any permit issued pursuant ‘to 49 T.8.C. Section 1372,

(m) CGeneral Aviation: General aviation aireraft are all aireraft
other than air carrier aireraft and military aireraft,

{n) Department: Department means the Department of Aero-
nautics of the State of California.

(o) Oounty: County, as used herein, shall mean the county board
of supervisors or its designee authorized to exercise the powers and
duties herein specified.

Article 2. Airport Noise Limits

6010. Purpose. The purpose of these regulations is to provide
8 positive basis to accomplish resolution of existing noise problems in
communities surrounding airports and to prevent the development of
new noise problems. To accomplish this purpose, these regulations
establish a quantitative framework within which the various interested
parties (ie., airport proprietors, aireraft operators, local communities,
counties amd the state) can work together effectively to reduce and
prevent airport noise problems.

6011. Methodology for Controlling and Reducing Noise Prob-
lems, The methods whereby the impact of airport noise shall be
controlled and reduced include but are not limited to the following:

{a) Encouraging use of the airport by aireraft classes with lower
noise level eharacteristies and discouraging use by higher noise level
aircraft classes;

{b} Encouraging approach and departure flight paths and proce-
dures to minimize the noise in residential areas;

{e}) Planning runway utilization schedules to. take into account
adjacent residential areas, noise characteristies of aireraft and noise
sensitive time periods;

{(d) Reduction of the flight frequency. particularly in the most
noise sensitive time periods and by the noisier aireraft;

{e} Employing shielding for advantage, using natural terrain,
buildings, et cetera; and

{f) Development of a compatible land nse within the noise impaet
boundary.

Preference shall be given to actions which reduee the tmpaet of
airport noise on existing communities, Land use eonversion involving
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existing residential communities shall normally be considered the least
desirable action for achieving compliance with these regulations.

5012. Airport Noise Oriteria. Limitations on airport noise in
residential communities are hereby established.

{a) The criterion community noise equivalent level (CNEL) is
652 dB for proposed new airports and for vacated military airports
being converted to civilian use.

(b) Giving due consideration to eeconomic and technologieal feasi-
bility, the ecriterion community noise equivalent level (CUNEL) for
existing civilian airports (except as follows) is 70 dB until December
31, 1985, and 65 dB thereafter.

{e) The eriterion CNET for airports which have 4-engine turbojet
or turbofun air carrier aireraft operations and at least 25000 annual
&ir carrier operations (takeoffs plus landings) is as follows:

Date CNEL in dectbels
Effective date of regulations to 12-31-75 ___.___ 80
1.1-9%6 to 125080 ____________ ________________ 75
1-1-81 to 123185 . _____T0
1-1-86 und thereafter _.___ . .._______________ 65

5013. Noise Impact Boundary. The noise impaet boundary at
airports which have a noise problem as determined in accordance with

" Bection 5030 shall be established and validated by measurement in ae-

cordance with the procedures given in Artiele 3 of this subehapter.
For proposed new airports, or for anticipated changes of existing air-
ports, the neise impact boundary shall be estimated by applicable
aconstical ealeulation techniques.

The area of land which 1s within the noise impaet boundary and
whieh has incompatible land use 13 utilized as a measure of the magni-
tude of the noise problem at an airport. The concepts of noise impact
boundary and noise impact area are illustrated in Figure 1.

5014, Compatible Land Uses Within the Noige Impact Boundary.
The criterion for the noise impaet boundary was established for resi-
dential uses including single-family and multiple-family .dwellings,
trailer parks, and schools of standard construction, Certain other land
uses may occur within the boundary but be compatible with the com-
munity noise equivalent level and hence be exeluded in the ealeulation
of noise impact area. For this purpose, the following land uses are
deemed compatible:

(a) Agricultural;

{b) Airport property;

{v) Industrial property ;

(d) Commercial property;

{e) Property sibject to an avigation easement for noise;

{f) Zoned open space; -

{g) High-rise apartments in which adeguate protection against
exterior noise has been ineluded in the design and construction, to-
gether with a central air conditioning system. Adequate protection

)
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means the noise reduction (extervior to interior) shall be sufficient to
assure thut interior enmmunity noise eguivalent level in all habitable
rooms does not exceed 45 B during aireraft operations. Acocustical
performance of the buildings shall be verified by caleulation or
measured by qualified officials of the building inspection agency of the
city or evunty in which the buildings are sitoated;

(h} In the ease of existing airports and existing homes only,
residential areas in which existing homes have been acoutically
treated need mot be subject to exterior noise limits quite as striet as
those for normal residential eonstruction. For this purpose, the eom-
munity noise equivalent level on the boundary of such a residential
area may be increased by as much as 15 dB over the community noise
equivalent level eriterion for nonacounstically treated homes. The
amount of the increase allowed on the boundary is the difference be-
tween the noise level reduction of the treated home and the value 20
decibels which is assumed to be the noise level reduction of an average
normal residence, The noise level reduction of a home is defined as
the average difference between aircraft noise levels in free space out-
side of the home and the corresponding noise levels in rooms on the
exposed sides of the home.

In carrying out this section, the actual vse to which the land is
put, not the classification for which the land is zoned, is determinative.

Article 3. Establishing and Validating Noise Impact Boundaries
for Airports Required to Monitor

5020, Validation of the Noise Impact Boundary. For airports
with a noise problem (in accordance with Section 5030), the noise
impaet boundary shall be validated by measurcments made at locations
specified in Section 5021 and according to frequency requirements
specified in Seection 5022, These measurements shall be utilized to
calculate the daily community noise equivalent levels. These daily
CNEL values will then be averaged (on an energy basis) to obtain
the annual CNEL at each of the community measurement locations.
The location of the noise impact boundary will be considered valid if
the value of the annual CNEL lies within =1.5 dB of the criterion
value.

5021. Community Measurement Locations. At least twelve (12)
locations, approximately equidistant, but not exceeding one and one-
half (1.5} statute miles separation, shall be selected along the noise
impact boundary. The locations shall be selected such that the maximum
extent of the boundary be determined with reference to the airport's
flight patterns.

6022. Frequency of Measurement at Community Locations. (a)
For airports with 1,000 or more homes within the noise impaet
boundary based on a CNEL of 70 dB, continuous monitoring is re-
quired at those monitoring positions which fall within residential areas.
Measurement for at least 48 weeks in a year shall be considered as
continuous monitoring.

D
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(b) For all other locations and for all locations at other airports,
an intermittent monitoring schedule is allowed. The intermittent moni-
toring schedule shall be designed so as to obtain the resulting annual
ONEL as computed from measurements at each loeation which will
correspond to the value which would be measured by a monitor op-
arated continuously throughont the year at that loeation, within an
accuracy of =1.5 dB.

Thus, it is rvequired that the intermittent monitoring schedule
be designed so as to obtain a realistic statistical sample of the noise
at each location. As a minimum, this requres that measurements be
taken eontinucusly for 24-hour periods during four 7-day samples
throughout the year, chosen such that for each sample, each day of
the week is represented, the four seasons of the year are represented,
and the results account for the effect of annual proportion of runway
utilization. At most airports, these intermittent measurements can be
accomplished by a single portable monitoring instrument.

5023. Initial Establishment of the Noise Impact Boundary. The
method to be used for initial establishment of the noise impaet bound-
ary of airports required to monitor will vary depending upon specifie
situations. The following guidelines represent one possible method:

(a) Caleulate the approximate location of the noise impaet bound-
ary using applicable acoustic estimation technigues.

{b) Belect convenient meagurement locations on this estimated
boundary according to Seetion 5021.

(e) Make a suitable series of CNEL trial measurements along
lines perpendiculsr to the estimated noise impaet boundary. For ex-
ample, two to three measurements over a one-to-seven day period along
a line perpendicular to the estimated mnoise impact boundary should
provide sufficient data to define, within the required accuracy, the
nominal position of the noise impaet boundary.

Due consideration should be given to the number and time period
of aireraft operations, mix of aircraft classes, average runway utiliza-
tion and other measurable factors which would cause a difference be-
tween the trizl measurements of CNEL and the expected annual
average,

{(d) Initiate validation measurements of the noise impaet boundary
following selection of permanent or intermittent monitoring loeations
to comply with the validation accuracy eriterion specified in Section
5020. For permanent measurement locations at which the meuasured
CNEL lies outside this aceuracy eriterion, snitable auxiliary measure-
ments or analytieal methods may be used to extrapolate the measured
CNEL to determine the value on the noise impact boundary. Such
extrapolation procedures are subject to approval by the department.

5024, Deviations from Specified Measurement Locations. Ree-
ognizing the unique geographic and land use features surrounding
specific airports, the department will consider measurement plans
tailored to fit any airport for which the specified CNEL menitoring
locations are impractical. For example, monitors should not be located
on bodies of water or at points where other noise sourves might in-
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terfere with aireraft CNEL measurements, nor are measarements re-
quired in regions where land use will clearly remain compatible.

5025, Alternative Measurement 8ystems. The acquisition of
measurement systems that are more extensive or secientifically more
refined than those specified herein is encouraged, particularly at air-
ports with a major noise problem, where complianee with the intent
of Section 5075(a)}(4) requires more comprehensive noise monitoring,
particularly to monitor neise abatement proeedures, Airports con-
templating the acquisition of such monitoring systems may apply to
the department for exemptions from specific monitoring requirements
set forth in this subchapter of these regulations,

Article 4. Measurement of Single Event Noise Exposure Level

5030. Measurement Requirements, Measurements of the single
event noise exposure level (SENEL) shall be made in the vieinity of
airports with a noise problem as determined in accordance with Section
5050. These measurements are intended to monitor the noise of aireraft
to insure eompliance with the noise limits reecommended by the airport
proprietor and approved by the department in accordance with
Article 5.

6031, Measurement Locations. Measurements shall be made on
the centerline of the nominal takeoff and landing flight tracks for air
earrier jet aircraft and private jet aircraft at the locations specified
in Figure 2. The nominal flight track is the line projected on the
ground under the nominal flight path of the aircraft. Measurements
will not be reguired for landing or takeoff flight tracks asscciated with
aireraft operations which do not contribute to the noise impact area
of the airport.

5032. Frequency of Measurement. At each microphone loca-
tion, single event noise exposure level measurements shall be made
continuously for a minimum of 48 weeks per year. The remaining
4 weeks are intended to allow for intermittent periods of down-time for
equipment maintenance and calibration.

A
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Article 5, Bingle Event Noise Limits

5036. Maximum 8ingle Event Noise Exposure Levels. The pro-
prietor of each airport which is required to perform noise monitoring
shall recommend to the department the single event noise exposure
tevel limits appropriate to his airport. In no event shall the limits
recommended by the airport proprietor exceed the values in Figures
3A and 3B which correspond to the noisiest aireraft elass utilizing the
airport on a recurrent basis {which shall mean an average of at least
two aireraft operations per day) during the six-month period prior to
the determination that the airport has a noise problem (Section 5050).
The values in Figures 3A and 3B are based on maximum gross weight
operation without noise abatement flight procedures under standard
atmospheric conditions at sea level. Airport proprietors are therefore
encouraged to recommend lower limits. Upon approval of such limits
at a specific airport, those limits will be enforced by the county in
accordance with this entire subchapter of these regulations.

Article 6, Additional Monitoring Locations

5040, Additional Monitoring Locations. For airports which are
required to monitor, additional monitoring locations may be useful in
some cases. These additional locations may be utilized for measurement
of either single event noise exposure levels (such as monitoring of
noise abatement flight procedures) or community noise equivalent levels
(such as at fized points in high noise level residential areas). The
frequency of measurement at these additional monitoring locations
should be determined on the basis of each specific situation.

D
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{ Curve Aircraft Class

A 4 Engine Turbojet Turbofan {a.g., 207, 720, DC-8)
B 4 Engine "Jumbo® Turbofan* (e.g., 747)
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Cuive Aircroft Class
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Article 7. Noise Monitoring Systermn Requirements

5045. General Bpecifications. {(a) The noise monitoring system
shall provide for the following outputs:

(1} ln the vicinity of airport (see Article 5). Single
event noise exposure levels exceeding the maximum limits, to-
gether with their time of occurence,

(2) In community (see Section 5020). Hourly noise level
for each hour of the day, together with identification of the
hour.

(b} The overall accuracy of the noise measurement system shall
be =+ 1.5 dB, determined in accordance with the procedure of the
noise measurement system specification given in Sections 5080 through
5080.5 of these regulations.

5048, Detailed Specifications. Noise monitoring systems shall
be in accordance with detailed specifications given in Sections 3080
through 5080.5 of these regulations.

5047, Field Measurement Precautions. Specific locations of the
monitoring system, particularly for the community measurement loca-
tions, shall be chosen, whenever possible, such that the community noise
equivalent level at the location from sources other than aireraft in
flight be equal to or less than 55 dB. This objective may be satisfied
by selecting the location sueh that it is in a residential area not im-
mediately adjacent to a noisy industry, freeway, railroad track, et
cetera. The measurement microphone shall be placed 20 feet above the
ground level, or at least 10 feet above neighboring roof tops, which-
ever is higher. To the extent practicable, the following precautions
ghall be followed:

(a) Eaeh SENEL menitor location shall be in an open area sur-
rounded by relatively flat terrain, having no exeessive sound absorption
charaeteristies such as might be caused hy thick, tall grass, shrubbery,
or wooded areas.

(b) No obstructions which significantly influence the gsound field
from the gireraft shall exist within a eonical space above the measure-
ment position, the cone being defined by an axis along a line of sight
normal to the aireraft path and by a half angle of 75 degrees from
this axis.

(¢} When the foregoing precantions are not practicable. the miero-
phones shall be placed at least 10 feet above neighburing buildings in
a position which has a eclear line-of-sight view to the path of the air-
craft in flight.

5048. Nnmber of Measurement Systems. The frequency of
measurement speeified in Sections 5022 and 5032 has been designed to
limit the number of monitoring systems required. The minimum num-
ber of systems required per airport is:

(a) One for intermittent measurements of the noise impact bound-
ary, plus
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{b) Ome for continuous measurement of the single event noise
exposure level for each landing or departure fight track as specified
in Section 5031,

This minimum number will increase where neeessary to eonform
to the requirement that separation distance between monitoring posi-
tions on the boundary not exceed cne and one-half (1.5) statute miles
or when continuous measurements are required on the measurement
boundary in accordance with Section 5022,

Article 8, Implementation by Counties

5060. Connties. {a) The county wherein an airport is situated
shall enforce this subehapter of these regulations.

{b) In recognition of the regquirement to allow the maximum
amount of local control and enforcement of this regulation, the county
shall determine which of the airports within its boundaries are re-
quired to initiate aircraft noise monitoring in aceordance with these
regulations. The county shall require noise monitoring by the airports
within its boundaries that are deemed to have a noise problem as de-
termined by the ecounty. For airports with joint use by both military
and eivilian aireraft operations, the determination of the existence of
a noise problem shall be based upon the civilian operations. In making
a determination that a noise problem exists around an airport, the
county shall :

(1) Investigate the possible existence of a noise impact
area greater than zero based on a CNEL of 70 dB, and de-
termine whether or not people actually reside inside the noise
impact boundary ;

{2) Review other information that it may deem relevant,
including but not limited to complaint history and legal actions
brought about by aireraft noise; and

{3) Coordinate with, and give due consideration to the
recommendations of, the county airport land nse commission
{as defined in Public Ttilities Code Section 21670).

{e) Any affected or interested person or any government ageney
disagreeing with the county'’s findings regarding the existence of a
noise problem at a given airport may file an appeal with the depart-
ment, Upon receipt of such an appeal, the department shall make an
investigation and determination as to the validity of the county’s
findings. The department shall serve by mail the written record of
such investigation and determination to the eounty, the airport pro-
prietor, and the affected or interested person or governmental agency.
If the department finds that the county’s determination does not cor-
respond to the facts, the ecounty shall adhere to the determination of
the department. Whenever the department has served such record,
the eounty, airport proprietor, affeeted or interested person, or gov-
ernment agency may in writing within 10 days demand a hearing. In
such. case, the department shall file a statement of issues and shall
conduet proceedings in aceordance with the Administrative Procedure
Act {Chapter 5, Part 1, Division 3, Title 2, Government Code).
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{(d) For all airports required to perform noise monitoring, the
counties shall validate monitoring data supplied by the airport pro-
prietor and shall enforee these regulations in all respects,

(e) The eounty shall submit guarterly reperts to the Department
of Aeronantics. Each report is due 45 days after the end of the quarter
of the calendar year covered in the report. The report shall contain
at least the following information on each airport within the county
~ covered by these regulations:

(1) A map illustrating the location of the noise impaet
boundary, as validated by measurement. and the loeation of
measurement points, in the four preceding quarters;

(2} The annnal noise impact area as obtained from the
preceding four calendar quarters, and as obtained in aceord-
ance with Artiele 2 of this subchapter of these reeulations;

{3) The daily CNEL measurements, together with identi-
fication of the dates on which each measurement was made,
number of total aircraft operations during the quarter, esti-
nmated number of operations of the highest noise level air-
craft elass in the quarter., and any other data which is per-
tinent to the activity during the quarter. In addition. the
HXNL data shall be retained for at least 3 years, and made
available to the department upon reguest; and

{4} The total number of recorded violations of the single
event noise exposure level limits, subtotals of such viclations
categorized by aircraft class, a list of the names of the air-
craft operators in question, the number of violations by each,
the single event noise exposure level corresponding to each
violation. and the disposition made or fine collected for each
violation.

{f) The counties shall establish the reguirements for identifica-
tion of aireraft operators whose aircraft exéeed the single event noise
exposure levels in Article 5 of Subchapter & of these regulations.

{2} The department will maintain in file, for a period of at least
3 years, all the noise data reeeived pursmant to these regulations.
These records shall be maintained in accordance with the provisions
of the California Public Records Aet (Chapter 3.5, Division 1, Title 1,
Government Code).

Articte 9, Implementation by Aircraft Operators

BOBS. Aireraft Operators. No operator of an aircraft shall
operate any aireraft in excess of the single event noise exposure level
limits adopted in accordance with Article 5 of this subehapter of these
regulations. No violation exists if the operator establishes that sueh op-
eration is the direct result of the pilot’s exercise of his responsibility
for safety of the passengers, crew, cargo and aireraft or of his emer-
geney authority. Vielation of such limits is punishable as preseribed
in Public [Ttilities Code Section 21669.4,
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Artiele 10, Implementation by Airport Proprietors

5060. Monitoring Requirements. (a)} All airport proprietors
shall cooperate with the county in the county’s investigations to deter-
mine the existence of a noise problem, and shall furnish such data as
the eounty may require.

{(b) Each airport proprietor whose airport is determined to have
a noise problem shall measure, establish and validate noise impact
boundaries, monitor as required in Articles 3, 4 and 7 of this sub-
chapter of these regulations, and shall furnish such data as the county
may require.

b08l. 8ingle Event Noise Limit Violations. No airport pro-
prietor shall knowingly permit any aireraft operator to excesd the
single event noise exposure level limits established in accordance with
Article 5 of this subchapter of these regulations.

5062, Noise Impact Area Violations. No airport proprietor shall
operate his airport with a noise impact area of other than zero unless
said operator has 4 variance as prescribed in Article 13 of this sub-
chapter of these regulations.

5063, Submittal of Monitoring Plan. Each airport proprietor
who is required to perform noise monitoring shall submit a description
of his monitoring plan to the county and to the department for ap-
proval. Such deseriptions shall contain at least the following informa-
tion:

{a) The general monitering system plan, ineluding at least loca-
tions and instrumentation;

{b} Justification for any proposed deviations from the measure-
ment system loeations specified in these regunlations;

(e} Statistical sampling plan proposed for intermittent monitor-
ing at commuuity locations;

(d) The proprietor’s recommended single event noise limits for
his airport ; and

{e) Additional information as pertinent or as reguested by the
department.

b084. Gromnds for Approval. Failure of the airport proprietor
to comply with the provisions of Subchapter 6 of these regulations con-
stitutes a ground for denial of approval of an airport site within the
meaning of Publie Utilities Code, Section 21666,

Article 11. Implementation by the Department

5066, Implementation by the Department. The department
will review the data submitted quarterly by the eounties for the pur-
pose of assessing the degree of compliance with this subchapter of these
regulations. The department’s review will include, but not be limited
to, observation of any changes in boundary monitor positions and any
changes in numerical values of CNEL,

D
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Article 12, Schedule of Implementation

5070. B8chedule of Implementation. (a) For airports in exist-
ence on the effective date of this subchapter of these regulatmns coun-
ties shall complete their determination of whether or not a noise prob-
lem exists within the shortest feasible time after the effective date of
these regulations. In no event shall the time for completion of this de-
termination exceed 6 months from the effective date of these regula-
tions.

{b) Each proprietor of an airport that has a noise problem upon
receipt of notiflcation from the county, shall initiate noise monitoring
within the shortest feasible time not to exceed 6 months in accordance
with this subchapter of these regulations and eoncurrently shall make
application to the department for a temporary variance in aceordance
with Article-13.

Article 13. Variances

B075. Variances. (a) In granting variances, the department
shall be guided by the underlying intent of these repulations as follows:

(1) That the noise impact area surrcunding proposed
new airports be zero;

{2) That the proprietor of each existing airport having
a surrounding noise impact area of zero based on a CNEL of
70 dB take actions to prevent a noise impact area of greater
than zero;

{3) That the proprietor of each existing airport having
a surrounding noise impact area of greater than zero based
on & CNEL of 70 4B take actions to prevent an inecrease of
the airport’s noise impact area ; and

{4) That the proprietor of each existing airport having
a surrounding noise impact area of greater than zero based
on a CNEL of 70 dB be required to develop and implement
programs to reduce the noise impaet area of the airport to an
acceptable degree in an orderly manner over a reasonable
period of time,

(b) An airport proprietor may request variances from the require-
ments of any or all of these regulations, except for Seetions 5012 and
5013, for periods of not exceeding one year as set forth hereinafter:

(1)} The airport proprietor shall apply to the department
for a variance,

(2) Such application for variance shall be made upon a
form which the department shall make available,

{3) Such application shall set forth the reasons why the
airport proprietor believes said variance is necessary, The ap-
plication shall state the future date by which the airport
proprietor expects to achieve compliance with the regulations
from which a variance is sought. The application shall set
forth an incremental schedule of noise impact area reductions
for the intervening time.
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{4) The department may grant a varianee if the publie
interest would be satisfied by such a variance. In weighing the
public interest, the department’s considerations inelude but
are not limited to the following :

{A) The economic and technological feasibility of
complying with the noise standards set by these regula-
tions;

{(B) The noise impaet should the wvariance be
granted ; )

{C) The value to the public of the services for which
the varianee is sought ; and

(D} Whether the airport proprietor is taking bona
fide measures to the best of his ability to achieve the noise
standards set by these regulations.

{5} The burden of proof shall be upon the applicant for
a variance,

(6} On its own motion, or upon the request of an affeeted
or interested person, the department shall hold a publie hear-
ing in conneetion with the approval of an application for a
variance, Any interested person may obtain from the depart-
ment information on pending requests for variances at any
time.

{7} The department in granting a variance may impose
reasonable conditions which it deems necessary to effectuate
the purposes of this subchapter of these regulations.

Article 14. Specification : Noise Monitoring System

5080, Purpose and Scope. (a) Purpose. This specification
establishes the minimum regnirements for instrumentation to be utilized
by agencies reguired to monitor aireraft noise in accordance with
Articles 1 through 13 of this subchapter of these regulations.

(b) 8Scope. Two measurement systems are defined herein. One
system shall be utilized to monitor the noise at specifically-designated
loeations adjacent to asirport runways. The second system shall be
utilized to monitor noise levels at specifically-designated locations in
the eommunity surrounding the airport.

(¢} Design Goals, The design goals for the monitor system are
aceuracy, reliability, and ease of maintenance. The measurement tech-
niques set forth are sufficiently uncomplicated so that current state-
of-the-aTt instrumentation equipment may be utilized to configure the
two systems. Analysis and recording techniques between community and
runwsy monitor systems vary; however, this specification delineates a
procedure whereby maximum commenality of systems elements may
be achieved.

The monitor system specifications are not intended to be unduly
restrictive in specifying individual system components, The specifica-
tions allow the utilization of equipment ranging from analog systems

w
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to automated computer systems. The exact configuration will depend
upon the specific monitoring requirement and the nature of existing
user instrumentation.

This is a total systems specification, It is the prerogative of the user
to configure the system with components whieh will be most compatible
with his existing equipment and personnel.

5080.1. Additional Definitions Applicable to Article 14. (a)
Field Instrumentation. Refers to those elements of a noise monitor-
ing system that are exposed to the outdoor environment in the vicinity
of the measurement microphone. This equipment must function within
specification during exposure to a year-around environment adjacent
to any airport licensed by the state of California.

(b) Centralized Instrmmentation. Refers to those elements of

- the noise monitoring system which will be eontained in an environmen-

tally-controlled room.

{c} SENEL Monitoring 8ystem. The SENEL monitoring system
shall measure single event noise exposure levels exceeding the maximum
allowable single event noise exposure level and shall log the time of oe-
currence of each such event. An SENEL system consists of two sub-
systems: a noise level subsystem and an integrator/logger subsystem.

(d) HNL Monitoring 8ystem. The HNL monitoring system shall
measure the hourly noise level and shall provide identification of the
hour. This system shall be deployed as a community monitoring sys-
tem. An HNL system consists of two subsystems: a noise level subsys-
tem and an integrator/logger subsystem.

(e} Noise Level S8ubsystem. This term defines a subsystem com-
posed of a microphone, an A-weighted filter, & squaring cireuit and a
lag network. This subsystem is used to derive a signal representing the
mean square, A-weighted value of acoustic pressure.

(£) Integrator/Logger SBubsystem. This term defines a subsys-
tem eomposed of a threshold eomparator, an integrator, a clock, an ae-
cumulator, a logger or printer, an SENEL comparator (SENEL sys-
tem only), and a logarithmie converter, This subsystem shall be used
to transform the output from a noise level subsystem in exeess of a
pre-set threshold into SENEL or HNL.

5080.2. Examples of Possible S8ystem Configurations. (a) Ap-
proach. Two systems have been defined; (1) the SENEL monitoring
system, and {2) the HNL monitoring system. There are many possible
methods of configuring systems to produce SENEL data and HNL
data. These systems may be analog systems, digital systems, or com-
bined analog and digital systems. Figures 4 and 5 illustrate two con-
figurations which can provide SENEL and HNL measurements. The
system configurations described herein are presented for information
only and not as specific design eriteria.
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{b) BENEL System Configuration. An SENEL system may he
composed of the following elements:

{1} Noise Level 8nbsystem,

{A) Microphonie. The mierophome converts acous-
tic data to an equivalent electriczl voltage.

(B) A-Weighting Filter Network., This filter modi-
fies the voltage from the mierophone system so that its
frequency charaeteristics are shaped to an A-weighted,
relative response in accordance with weighting eurve A
in ABA 814-1961, or latest revision thereof.

{C) 8quaring Cireunit. This eircuit provides a con-
tinuous, instantaneous square of the value of the electrical
signal delivered from the A-weighting network.

(D} Lag Network. This circuit may be a first
order lag (single-pole filter) used to smooth the cutput
of the squaring eireunit for delivery to subsequent cireuits.
The lag network provides a slow dynamic characteristic as
defined for a sound level meter in ASA 814-1961, or lat-
est revision thereof.

(2) BENEL Integrator/Logger Bubsystem,

{A) Threshold Comparator. This device generates
an output signal during the time its input exceeds a pre-
get threshold level.

{B) Integrator. This circuit provides an output
signal which is the definite time-integral of the input sig-
nal. The input is a slowly-varying, smooth, unipolar sig-
nal delivered from the lag network. The integrator has
thres operational states: integrate or run, hold, or reset.
These states would be controlled by the threshold-com-
parator. Initially, before the integrator input signal ex-
ceeds the threshold signal, the integrator is held in reset.
‘When the threshold iz exceeded, the integrator is set in
the integrate state, eausing the output to be the time-in-
tegral of the input. When the input next falls below the
threshold, the integrator is set into the hold state. The
cutput of the integrator is, at hold time, the time-integral
of the input while it exceeded the measurement threshold,
The same sighal eausing hold would be used to read the
output of the integrator and the true time when the hold
command occurred. Following those readings, the integra-
tor would be returned to a reset state.

{C) Sample and Hold (Optional). This eircuit may

be used to store the value of the integral at the time of in-
tegrator hold to minimize the time reguired for the in-
tegrator to be maintained in hold.

e
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C (D) Clock. This deviee generates true time which
may be directed to a logger upon an integrator-hold com-
mand.

{E) Logarithmic Converter. This element is used
to convert the integrated mean square sound pressure
output from the integrator {or sample and hold) into an .
SENEL having start time and stop time defined by the
threshold circuit and a reference duration equal to one
second. The reference duration may be introdueed as a
gain (or loss) term at the input to the log-converter or as
a voltage offset at the output from the logarithmic con-

verter.
(F) S8ENEL Level Comparator. The SENEL com-
— parator contrels the aectual printing/logging operation.

If the signal appearing at the output of the logarithmie
converter exeeeds a pre-determined value, the comparator
will issue & print command, If the pre-determ'med value
is not exceeded, the event is not recorded.

(G) Logging Element. This element may be a
printer which can coneurrently or sequentla]l) print out
values of true time and SENEL.

(¢) HNL System Configuration. An HNL system may be com-
— posed of the following elements:

(1) Noize Level Bubsystem. The HNL noise level sub-
system is identieal to the SENEL noise level subsystem.

(2) HNL Integrator/Logger Bubsystem. The HNL in-
tegrator/logger subsystem is similar to the SENEL subsystem,
a8 noted below,

{A) Threshold Comparator. Similar except that
the threshold level is adjustable over a different but po-
tentially overlapping range,

(B) Integrator. Similar, except that the integrator
is eontrolled in its reset, run, and hold states so that {1}
it integrates for some fixed period of time, e.g., 60 seconds,
{2) it ““holds’’ only long enoungh to transfer out the ount-
put value for that fized period integratiom, and (3) it
“‘resets’’ only long enough to return the output to zero
50 that anothér “‘integrate’’ period may be initiated.

{C} Bample and Hold {Optional). Similar.

(D) Clock. This device controls the timing of the
integrator and the accumulator readout.

(E) Logarithmic Converter {Optional). This ele-
ment is used to convert the aeeumulated integrated noise -
level to a logarithmic quantity proportional to HNL.

5 {F) S8ENEL Level Comparator. Not required.
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(3) Logging Element. Similar, except substitute
HNL for SENEL.

(H) Acoumulator. This device is used to store the
output of the integrator for all events exzceeding the
threshold level within a 3600 seeond peried. A print eom-
mand signal is also provided on the hour to the logger/
printer at one hour intervals.

5080.3. Performance 8pecifications. (a) Overall Accuracy. The

overall accuracy of both systems shall be 1.5 dB when measuring
noise from aireraft in flight. It is the intent of the following speeifica-
tions to verify this accuraey with laboratory simulation.

(b) Noise Level Bubsystem.

(1) Frequency Response and Microphone Oharacteristics.
The frequency response, and associated tolerance of the sub-
system, shall be in aceordance with [EC Publieation 179 en-
titled *‘Precision Sound Level Meters,’” paragraphs 4, 5 and
8 for the A-weighting network, to be superseded by the speci-
fications for the Tvpe 1 precision sound level meter in the
latest revision of ASA $1.4-1961, when available.

(2) Dynamic Range. The system output shall be pro-
portional to the antilog of the moise level over a noise level
range of 60 dB to 120 dB.

(A) For the SENEL subsystem, this range may be
covered in 30 dB or greater increments through the use of
attenuators. The noise level for each attenuator range
shall be at least 40 dB below full seale. Full seale range
shall apply to signals with a crest factor as great as 3:1.

(B) For the HNL subsystem, the internal eleetrical
noise shall not exceed an equivalent input noise level
of 50 dB, and the full scale range of 120 dB shall apply
to signals with a crest factor as great as 3:1.

(3) Linearity. The electrical amplitude response to
sine waves in the frequency range of 224 Hz to 11,200 Hz
shall be linear within one decibel from 30 dB below each full
scele range up to 7 dB above the full scale range on any given
range of the instrument.

(c) Integrator/Logger Subsystem.

(1) Threshold Comparator, For SENEL, the threshold
level shall be selectable ini steps of no greater than 10 dB over
a moise level range of at least 60 to 90 dB. For HNI, the
threshold level shall be adjustable over a noise level range of
at least 55 to 70 dB. In both eases, threshold triggering shall
be repeatable within =0.5 dB. '

(2) BENEL Comparator. The maximum allowable
SENEL shall be selectable over an SENEL range of 85 to

()
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125 dB. Comparator sensing shall be repeatable within
+=0.5 dB.

(3) Clock. The clock shall be capable of being set to
the time of day within an accuraey of 10 seconds and shall
not drift more than 20 seeonds in a 24-hour period. For
SENEL, the clock output which identifies the start or stop
time of the single event shall be readable within one second.

(4) End-to-End Acciracy. The end-to-end accuracy of
the integrator/logger subsystem is defined in terms of 2 uni-
polar, positive-going square wave input. The logged, inte-
grated output of the system should fall within =1 dB of the
true value predicted for the wave of a given duration at an
amplitude exceeding the measurement threshold by at leest
10 dB, and at all higher amplitudes within the range. The
square wave shall be applied at the input to the integrator
and level comparator.,

(A) BENEL Integrator/Logger RBubsystem. For
square waves defined at all frequencies between 0.025
and 1.0 Hz, the subsystem shall output the SENEL ex-
ceeding the maximum allowable SENEL and itz time
of occurrence to demonstrate end-to-end aceuracy.

{B} HNL Integrator/Logger Bubsystem.,

1. For ezeh hour during which no noise event
exceeds the HNL system noise level threshold, the
subsystem shall output the time on the hour, and
indicate that the antilog of the HNL for the pre-
ceding honr is zero,

2. The end-to-end accuracy shall be determined
over the range of HNL from 45 dB to 95 dB for
each combination of the following conditions which
gives & value in this range:

a. Square waves, as defined above, shall have
durations of 1, 3, 10, 30 and 100 eycles.
b. Square waves shall be at frequencies of

0.025, 0.05, 0.10 and 0.20 He.

_e. Square waves shall have amplitudes

which are equivalent to noise levels of 70, 80, 90,

100 and 110 dB.

{d) Overall SBystem Accuracy Demonstration. The overall sys-
tem accuracy shall be demonstrated for several conditions within each
of the following ranges, utilizing a 1000 Hz sinusoidal acoustic plane
wave oriented along the preferred plane wave axzis of the microphone,
or an equivalent signal generated in an acoustic coupler:

{1) 8ENEL Monitoring System.

{A) The SENEL comparator shall be set at several
values of interest, including at least 95, 105, 115 and
125 dB.
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(B) The durations of the sinusoidal acoustie signals
ghall include at least 5, 10, 20 and 40 seconds,

{C) The noise levels for the acoustic inputs at each
of the above durations shall be set at levels caleulated to
produce SENEL’s of —1.5, +1.5 and 4-10 dB relative to
the SENEL comparator setting.

: {2) HNL Monitoring System.

(A) The noise levels for the acoustic inputs shall
include at least values of 70, 80, 90 and 100 dB.

(B} The durations of the sinusoidal acoustical signals
shall include at least 5, 10, 20 and 40 seconds. '

(C) Each of the events defined by the above eom-
binations shall be repeated 1, 3, 10, 30 and 100 times per
one hour test to obtain the HNL resulting from such
repetition. The HNL accuracy for each combination is
defined as the difference between the calculated and meas-
ured value for each test. Tests are not required for those
combinations which produce a ealeulated HNL value out-
side the range of 45 dB to 95 dB.

5080.4. Field Calibration. The monitoring system shall include
an internal electrical means to electrically check and maintain ealibra-
tion without resort to additional equipment. Provision shall also be
made to enable ealibration with an external acoustiec ecoupler.

5080.5. Environmental Precantions and Requirements, {(a) The
field instrumentation shall be provided with suitable protection such
that the system performance specified will not be degraded while the
system is operating within the range of weather conditions encountered
et airports within the State of California.

(b) Humidity. The effect of changes in relative humidity on
sensitivity of field instrumentation shall be less than 0.5 deeibel at any
frequency between 22.4 and 11,200 Hz in the range of 5 to 100 percent
relative humidity.

{e) Vibration. The field instrumentation shall be designed and
constructed so as to minimize the effects of vibration resulting from
mechanical exeitation. Shock mounting of the field instrumentation
shall be provided as required to preclude degradation of system per-
formance.

(d) Acoustic Noise. The field instrumentation shall be designed
and constructed so as to minimize effects of vibration resulting from
girborne noise, and shall operate in an environment of 125 dB SPL—
broadband noise over a frequency range of 22.4 to 11,200 Hz—without
degradation of system performance.

.
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{e) Magnetic and Electrostatic. The effects of magnetic and
eleetrostatic fields shall be reduced to a minimum. The magnitude of
such fields which would degrade the performance of the system in
accordance with the specifications in Seetion 5080.3 shall be determined
and stated,

(f} Windscreen. A windscreen suitable for use with the mi-
crophone shall be used at all times. The windsereen shall he designed so
that for windspeeds of 20 miles per hour or less, the overall accuracy
of the measurement system specified in Section 5080.3(a) is not com-
promised,
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Operating Problems

While the growth and success of civil aviation
have produced many benefits for the Nation and
have established this country’s current position af
world leadership, the industry is also being con-
fronted with a number of serious problems that
are rapidly growing more severe. The relative
importance.of these problems depends in many

ways on the viewpoint of the observer. For exam-

ple, the general public is becoming increasingly
aware of the problems of the environment and,
for this reason, the public is most concerned with
aviation’s major pollutant — noise. The direct user
of civil aviation is interested in the service he
receives and thus to him a major concern is
increasing airport congestion, both in the air and
on the ground. The air carriers are concerned with
congestion because of its impact on operating
costs. Operators are also concerned with achieving
profitable short-haul operations. These three prob-
lems — noise, terminal
low-density, short-haul economics — are the
major ones confronting civil aviation today and

warrant further examination.

congestion, and

ENVIRONMENT (NOISE)

STATEMENT OF PROBLEM

The impact of civil aviation on the environ-
ment is evident in the public concern regarding
noise, air pollution, water pollution, esthetics,
ecological disturbances, and meteorological
changes. Of these effects, noise is judged to be the
most important and presently a critical constraint
to the future growth of civil aviation. This con-
straint is already manifested in the inability to
site and construct new airports in locations
required to meet demand and in the reduction of
existing airport capacity by noise restrictions and
operational limitations. With the increasing aware-
ness and concern of the public with the environ-
ment and with the “guality of life,
resistance to aircraft operations can be expecred

" increasing

at the very time these operations should increase
significantly to meet the growing ttavel demand.
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CAlLIsES
The principal causes of this problem are:

® Insufficient concern and action in design-
ing the air transportution syst¢m to neet
environmental considerations. Aldhough
noisc has long been recognized as a prob-
lem for aviation, trade-offs in system
design in favor of noise reduction were
considered low priority compared to the
traditional optimization factors of speed,
payload, range, and operating cost.

® The inadequacy of the technology base
in providing solutions to the problems of
reducing the level of the noise generated.
attenuating noise transmission and mini-
mizing its impact on the environment.
Noise-related research and development
for civil aviation have been conducted
sporadically over the last 50 years. The
introduction of jet transports provided
additional emphasis on noise-reduction
technology. A considerable advance has
been made in reducing the noisc of com-
mercial transport turbofan engines: how-
ever, technology is not yet availuble to
provide the magnitude of reduction
desired especially when economics are
considered.

® The lack of longrange planning and
effective zoning of land surrounding
existing and proposed airports. which has
resutted in the development around
major airports of areas highly sensitive to
noise and the disappearance of suitable
sites for future airport expansion.

MAGNITUDE OF PROBLEM

® The highnoise arca around the ). F.
Kennedy Airport in New York includus
35,000 dwellings, 22 public schouls, and
several dozen churches and clubs. This
area, plus thac surrounding  the Lo
Angeles and Chicago airpurts, ctmated

-




at 42,000 acres. is three times greater

than all the tund redeveloped during the

16 vears of urban renewal at a cost of §5

billion dollars.

The potential cost of damages from law

suits with respect to the control of air-

craft noise cannot be evaluared at this
time with any confidence. However, in

Los Angeles there are 34 law suits against

the airport, and the Los Angeles Unified

School District alone is seeking $95

million in damages.

The reaction to noise has brought about

a limitation on night operations at some

airports, 11:00 p.m. to 7:00a.m. at

Washington National Airport, for exam-

ple. This results in a 20% loss of capacity

for these airports and is particularly
important to the profitability of all-cargo

planes where night operations are a

distinct advantage.

Several alternatives have been proposed

for reducing the impact of aircraft noise

on the community:

= Retrofit of the current jet fleet by
engine nacelle modification and
acoustic lining to achieve a reduction
of about 10dB in approach noise.
The cost may range from $0.5 billion
to $1.2 billion depending on the
extent of the retrofit and the classes
of aircraft modified.

- Establish buffer zones around
existing large airports. The cost of
acquiring noise easements from
residents in high noise areas has been
estimated at $9.4 billion.

If the effect of noise caused an airport to -

be located 10 miles farther from the pop-
ulation area it served, the additional cost
to travelers and employees could exceed
$30 million annually for each major air-
port.

Restrictions will limit supersonic flight
over land arcas because of the sonic
boom. Overland operation requires a

54

technological breakthrough to effecrively
cluminate the sonic boom.

CURRENT PROGRAMS

The current aircraft noise abatement program
resulted largely from the efforts of the Jer Air-
craft Noisc Panel. an ad hac group formed by the
Office of Science and chhnc:log}' in 1965. The
recommendations of this panel! led to the intro-
duction of legislation to provide specific FAA
authority to regulate in the area of aircraft noise,
and to the establishment of the Interagency Air-
craft Noise Abatement Program under the leader-
ship of DOT, and provided the stimulus for initia-
tion of a2 number of key studies and R&D
activities. These programs, federally sponsored
with industry participation, cover all areas of
noise research and p'romisc important advances in
further reducing noise levels. The programs often
are small but productive (e.g., laboratory research
to develop acoustical lining techniques for attenu-
ating noise generated by engine turbomachinery).
Some laboratory efforts have grown into flight
demonstration programs such as the NASA acous-

tic nacelle project involving a 707 and a DC8~

flight demaonstration of acoustic treatment tech-
nology. Other programs, for example, the NASA
Quiet Engine and FAA’s fan and compressor
noise studies, will provide benefits in the develop-
ment of specific design technology that will find
applications in future engine component designs.
To further assist in basic noise research, an acous-
tic test laboratory is being designed and built -at
the NASA Langley Research Center.

The support for these activities has been pro-
vided from funds of NASA, DOT, DOD, HUD,
and HEW. supplemented by industry. Figure 5.1
shows the funding for FY 1969 through 1971 and
the proposed budget for FY 1972. The NASA
program on nacelle acoustic treatment with DC-8
and 707 aircraft accounted for the major part of
the NMASA expenditures in FY 1969, and was

YAlleviation of Jer Aircraft Noise Near Airports,
March 1966, Office of Science and Technology.
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completed in that time period. The FY 1970 pro-
gram includes funding for the NASA Langley
Acoustic Test Laboratory and the stare of the
NASA Quict Eri\gine Program. FY 1971 shows an

increased expenditure in a number of areas.
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Figure 5.1. Funding for aircraft noise abatement,

The proposed FY 1972 program includes
work directed toward reducing noise generation
at the “source” (aircraft and engine design), opti-
mizing procedures that can be used in controfling
the aircraft “‘path” through steep descent and
curved approaches, and work to minimize the

P e e ek o e e opermrn, e ot s e e T RN e AP S s ST T LW 4 e mam et o - DR - - ?

impact on the “receiver,” such as land-use plan-
ning and control. The programs of DOT and
NASA proposed in FY 1972 include R&D on-
STOL technology, microwave instruwment landing
systems, and subsonic and supersonic transports.
The translation of the proposed budget into
appropriations at the levels submitted s
considered vital to continued progress in this arca.

Regulatory Actions

[

In 1968, the FAA received Congressional
authority under Public Law 90-411 to establish
standards for relief from present and future air-
craft noise. In Movember 1969, the FAA issued
the Part 36 noise rule, which was responsive to
the Public Law in that it ensured in
new-generation aircraft the maximum noise
reduction that technology would permic within
reasonable economic constraints. This rule has
been adopted in concept as the basis for the Inter-
national Civil Aviation Organization (ICAO)
proposed noise rule.

New transport aircraft and all new subsonic
turbojet aircraft muset be certificated for noise as
specified by Federal Air Regulation, Parc 36, and
shown in Figure 5.2. Also shown are the noise

A At

levels for representative aircraft of the current jet
flect. As can be seen, the noise of these aircraft is
as much as 15 EPNAB higher than the levels now
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Figure 5.2. Noise levels of current aircraft.
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set for approach and sideline noise, and as much
as 10 EPNJB higher than the levels for takeoff. A
retrofit engine nacelle modification has been
tested that would significantly reduce the noise
level of the 707 and DCB (JT3D engine}, but
would meet FAR 36 on approach only. The effec-
tiveness of retrofit for other aircraft (727, 737,
DC-9 using the JT8D engine) has not been tested.
It is apparent, however, that 2 comparison of the
costs and effectiveness of other approaches to
noise reduction, such as steep decent and possible
land acquisition, is necessary. Such a trade-off is
shown in Figure 5.3. I[f engine noise is not
reduced, it would cost roughly $17 billion to pur-
chase the approximately 1300 square miles

affected by noise levels of 30 Noise Exposure

Factor (NEF) or greater. On the other hand, if
engine noise could be reduced by 10 dB, the land
exposed to 30 NEF or greater would cost an
estimated $1.6 billion.
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Figure 5.3. Cost of acquiring exposed land vs.
retrofitting fleet (United States).

The evaluation must also include the perfor-
mance and operating cost penalties of the recrofit
aircraft, the expected life of the current flect, the
improvements to be gained from modified opera-
tional technigues {steep and curved approaches),
and the anticipated future
reguirements {the increasing sensitivity of the

envirommenial

public to noise).
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The noise technology developed by the air-
craft and engine indusery, particularly the high
bypass ratio turhafan engine. has been applied
successfully to the widebody jets and signifi-
cantly lower noise levels have been realized, as
illustrated by the data on the DC-10 and L-1011
aircraft in Figure 5.2.

Current Policy

The current Government policy is 1O ensure
that maximum noise-reduction techniques, consis-
tent with the technological state of the art and
reasonable economic constraints, are incorporated
in future aircraft designs. The restriction will be
the same for supersonic aircraft as for other ait-
craft. The Government’s role is of necessity an
aggressive one of pushing a continuing reduction
of noise levels on a continuing time scale. The
Government therefore finds itself in the position
of sponsoring technological progress in an area
where technological progress has not occurred
voluntarily. This policy requircs not only the
establishment of acoustic standards but the pro-
motion of the acoustic research necessary to meet
these standards and to assure that the noise
standards are established on a valid scientific
basis.

RESEARCH AND REGULATORY GOALS

To meet the objective of acceptance of new
air systems by the community and local govern-
ment, and to avoid further constraints in the
operation of existing systems in an era of increas-
ing concern for the environment and the “quality
of life,” the most urgent need is to establish
long-term research goals and regulatory srandards,
on a specific timetable, to attain operating noise
levels that will be compatible with community
and local environmental objectives.

Regulatory actions for aircraft noise abate-
IHent are 'gnverncd by Public Law 90-411, which
provides for applying the results of rescarch,
developiment, testing, ard evaluation considering
whether any proposed regulation is cconomically




reasonable, techuologically practicable and appro
priate. It is important that chese cuidelines be
projected into the future so commuercial wperaters
and manufacturers can plan future systems. Tt is
recognized that realistic accomplishment will be a
difficult task, one requiring maximum coopera-
tion between industry and Government, and coor-
dination with intcrnarional authorities, such as
ICAQ. However, to delay the establishment of
future regulatory goals on a time-phased basis
would be to compound the current problem and
severely limit the growth of commercial aviation.

Research goals should be established on the
basis of the desired end result; thac is, the achieve-
ment of noise levels permitting the introduction of
new systems compatible with future environ-
mental goals. This will require the acceprance of
these systems by local communities so airports
can be located, and suitable operations con-
ducted, where they will satisfy the transportation
needs in an optimum way.

At this time it appears that meeting the above
criteria will require a combination of improved
vehicle capability, more flexible operational pro-
cedures, and more effective land-use planning.
The objectives should be aircraft operations in
which the observed noise levels, at or beyond the
airport boundaries, are compatible with ambient
or background levels for specified land use. The
bottom line on Figure 5.4 is the recommended
maximum noise level of the aircraft perceived at
the airport boundaries when operating in accor-
dance with optimum approach and climb-out pro-
cedures: that is, 80 EPNAB for the smaller air-
craft, VTOL and STOL
operating close to major activity centers, and
90 EPNAB for the larger aircraft operating at the
more remote jetports. The measuring points
should be at the airport boundaries with other
monitoring points beyond the boundaries to
make sure the background levels are not being

including vehicles

exceeded. In the planning of future airports,

where land, or land casements, may be acquired
at reasonable cost, it may be possible ta establish
airport boundaries for this purpose several miles
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beyond rhe traditional runway and terminal arca
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Figure 5.4. Proposed 1981 rescarch goal.

Such ambitious rescarch goals may be contro-
versial, but failure to establish a low-level naoise
goal now could result in the use of scarce
resources for R&D activities chat may fail co pro-
vide the desired solution to the noise problem un
a long-term basis.

The target time period to achieve the pro-
posed research goal is dependent upon the
resources made available, the effectiveness of the
management of the R&D programs. and the
actual rate of technological progress. A consensus
of experts in the field indicates that. with appro-
priate funding. a reduction of about 10 dB frum
the current state of the art should be possible
within 10 years. The upper dashed line on
Figure 5.4 illustrates this objective. A more defin-
itive evaluation of the noise-devel requirements fur
compatibility and acceprance of new air systems
should be possible as additional environmental
data become available. For this reason, it is pro-
posed that the area butween the two lines be con-
sidered the broad-band objective for a 10-year
research effore (i.e., the 1981 Research Goal™n.

Proposcd regulatory standards should also be
established, at least ar S-year intervals. It is impuor-




tant  that the industry know what will be
expected in 1976 and 1981 in order to proceed
with confidence with new svstemn designs, Evalua-

tions of those standards must be projected into

the future to determine the probable impact on
the industry.

ACTIONS RECOMMENDED

The following actions are recommended to

achieve

establish

the rescarch goals and

continuing future regulatory standards.

Expand the current federally funded
aircraft noise abatement program. The
initial step would be a comprehensive
10-year Aircraft Noise Abatement Pro-
gram Plan incorporating activities of
DOT, NASA. HUD, HEW, and the
Environmental Protection Agency. This
plan should clearly delineate the roles
and arcas of responsibility of the parti-
cipating require  com-
mirments from these agencies to support
these activities with the appropriate
resources, consistent with funding limita-
tions. This plan should include:

agencies and

- Fundamental research o©n noise
generation mechanisms and percep-
tion. .

+ Concept definition of new vehicles,
propulsion systems, and operational
techniques to meet noise research
goals.

- Advanced development of vehicle
and propulsion components and

system  demonstrations in  a real

environment. _
- Support of technology for traffic
control and landing systems to
accommodate new opcrating
techniques. '
Studies to define more effective
mechads of accomplishing long-range
land-use planning, in conimnction
with State and local authorities, to
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provide the needed sites fur future
airports. Strategics boneficiat o the
foval comrmunity must be developed.
Compilution of a technical data base
to> evaluate futare regulatory actions
in noise abatement, taking into con-
sideration  cconomic. social, and
environmental impacts.

Establish monetary incentives that will
encourage private industry to develop
new concepts and techniques in noise
reduction and control, and introduce
new equipment implementing these con-
cepts. These could include tax incentives,
reduced landing and other operational
fecs, and loan guarantees or low-interest
loans for new or retrofit equipment to
meet future regulatory goals.

training and

Encourage personnel

university programs in acoustics.
24

_ A DOT office to éccomplish the above ac-

tions should be set up with staff drawn from
NASA., DOD. and EPA. The nucleus for this
office could be the participants in the current
Interagency Aircraft Noise Abatement Program
directed by the DOT's Office of Noise Abate-
ment. The first objectives for this group should

be:

Agreement on 10-year research goals,
such as recommended above, by the end
of FY 71.

Establishment of future regulatory goals,
particularty for STOL and VTOL air-
craft, projecting at least 5 to 10 years
into the future. These goals should be
estublished by the end of CY 71.
Agrecment  on and approval by the
NASA and EPA Administrators and DOT
and DOD Seccretaries. of a 10-year Air-
craft Moise Abatement Program Plan.
This should be completed in time for
incorporation in FY 73 budget planning.
The DOT-NASA funding in this area
should be abour $100 million per year to
effectively carry out the objectives of
this program.
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If civil aviation st meer the expucted
gr('rwth in demand for air transportation, a new
approach to aircratt noise abatement is necessary,

e L, N P P
This approach must provide for research goaks
based not on what is technologically feasible bur
on what is needed to satisfy community environ-
mental goals. These must then be implemented by
coordinated action by all Government agencies,
financial and program participation by industry,
and concurrence by the affected public sector.
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