
IIC' '. • .... 

c 

7/2/71 

First Supplement to Memorandum 7l~46 

SUbJect: Study 65.40 ~ Inverse Condemnation (Aircraft Noise Damage) 

The attached letter gives you further information on wAy the 

Coamission bas been requested to give further consideration to the subJect 

of aircraft noise damage. 

Rsepectrully subn1tted, 

John H. De~ 
Executive Secretary 
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DEPARTMENT OF AERONAUTICS 

JUN j 0 1971 
Mr. Clifton A. Moore 
General Manager 
L. A. Department of Airports 
iH World Way 
Los Angeles, California 90045 

Dear Cl1f: 

J. R. CR01TI . 
'DI'(~1<Jf -QJ A''fOlIIauUt .. 

&i!rrUl,"Iltft f:Xt'(\ltit .. AI..,.", 

.6w,(011lffi,'~('. C;l]1for.tl ... liI::'8::2 
"91ci • «5·:2J,SOl 

This acknowledges our June 17 telephone conversation regarding 
the meeting of the California Law Revision Commission. The date, 
time. arid 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 Commission to consider 
the problem that airports face today on 1nverse condemnation 
stemming from aJ.rcraft noise damage. Our concern 1s that the 
courts and individuals would use the California Noise 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 is based upon the 
operations of aircraft from an airport, and which would define 
acceptable and unacceptable amounts of noise, 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 given the plaintiff AARON in the case Aaron vs. 
Los Angeles Department of Airports. Judge Jefferson gave this 
award based upon the location of the 40 NEF contour line as 
respecting the plaintiff's property. Although the Los Angeles 
Department of Airports is appealing this decision, it is their 
legal department's opinion that once the NEF Methodology or any 
other system such as the State Noise Regulations become effect1ve, 
this will provide prima facie evidence of the existence of noise 
damage condit1ons which will encourage the citizens living near 
the a1rport to enter and probably win legal cla1ms for damage. 

We are greatly concerned that unless we resolve th1s problem, 
it will result 1n damages to our v1tally important air trans­
portation system. 
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Please have your attorney prepare to make a oresentatlon to 
the Commission reflect.lne; your particular problems in thi5 
area and possible soll;tlons if you have any. 

Sincerely, 

JOSEPH R. CRO~'TI 
Director 

cc Mr. Brian Van Camp, Actin~ Secretary 
Business and Translortation Agency 

Mr. Daniel Weston, Deputy Attorney General 

Mr. Nicholas Yost, Deputy Attorney General 

Mr. Kenneth Eldred, Wyle Laboratories 

Mr. John H. DeMoully, Executive Secretary ~ 
California L·aw Revision Commission 

NOTE: The above letter also sent to: 

Mr. James Carr, General Manager 
San Francisco International Airport 

Mr. Christopher Knapp, Director of AViation 
Oakland Port Authority 



c 

I 

• 

',->." 

c 

c 

7/-tfb 
I yc ,kqf 

TITLE 4 DEPARTME..'1T OF AERONAUTICS 391 
(Register 70, No. 48-11·28·70) 

SUBCHAPTER 6. NOISE STANDARDS 

Article 1. General 

5000. Preamble. The following rnles and regulations are pro­
mulgated in accordance with Article 3, Chapt •. r 4, Part I, Division 9, 
Pnblic Vlilitie, Code (Regulation of Airports) to provide noise stand­
ards governing the operation of aircraft and aircraft engines for all 
airports operating under a valid permit issued by the department. 
These standards are hased upon two ,eparate 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, aircraft operator. local govern­
ments, pilots,. and the department to work cooperatively to diminish 
noise. The regulations accomplish these ends by controlling and re­
ducing the noise in communities in the vicinity of airports. 

~~~uthOritY cited: Section 21669, Public Utilities Code. Reference: Sec­
tions ?1669- 669.4, Public Utilities Code. 
~Hi" : 1. New Subchapter 6 (n 5()O()..W()6, 5010-0014, 002O-{!025, 503().. 

5032, 0035. 5040, i'i04.hOO48, .0;0;;0, 505-'1. 5000-.'1064, 0065. 5070, 
5075, 5080. 5080.1-5080.5) filed 10-25·70; designated e:ll'ective 

"12-1-11 (Register 70, No. 48). 

5001. Libera1 Construction. This subchapter shaH be liberally 
constrned and appled to promote its underlying purposes which are 
to prot~ct the public from noise and to resoi've incompatibilities be­
tween airports and their surrounding neighbors. 

500\1. 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 subehapter and the application 
of such provision to otheF persons or circumstances shall not be af­
fected thereby, 

6003. Provisions Not Exclusive, The provisions of this sub­
chapter are not exclusive, and the remedies provicred for in this sub­
chapter shall he in addition to any other remedies provid'ed' for in any 
other law or available under common law. It is not the intent of these 
regulations to preempt the field of aircraft noise limitatioR 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 a 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 n.oise. Only those air­
ports which shall have been determined to ha,'e a noise problem (in 
accordance with Section 505() will be required: to perform noise moni­
toring. . 



392 Br;s"IESS REGULATIO"S TITLE 4 
(Register 70, No. 48-11-28-70) 

The regulations established by this subchapter are not intended to 
set noise levels applie.able in litigation arising out of 'claims for dam­
ages occasioned by noise. Nothing herein contained in these regula­
tions shall be construed to prescribe a duty of cafe 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 proprietors 
in the enforcement of these regulations. 

5005. Findings. Citizens residing in the vicinity of airports are 
exposed to the noise of aircraft operations, There have been numerous 
instances wherein indivi.dual citizens or organized citizen groups have 
complained about airport noise 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 acoustics re­
search workers under sponsorship of governmental and private organi­
zations. These studies have generally shown that the severity ()f the 
complaint is principally associated with a combination of the following 
factors: 

(a) Magnitude and duration of the noise from aircraft opera· 
tions; 

(b) Number of aircraft operations; and 
(c) Time of occurrence during the day (daytime, evening or 

night). 
There are many reasons given by residents for their complainta; 

however, those most often cited are interference with speech com· 
mnnication, TV, and sleep. A number of studies have been made reo 
lated to speech interference and hearing damage, and some studies 
have been made related to sleep disturbanee and other physiological 
effects. These stndies provide substantial evidence for the relationship 
between noise level and its interference with speech communication 
and its effect relative t() hearing loss. Significantly less information is 
available from the results of sleep and physiolo€!,ical studies. 

In order to provide a systematie method for evaluating and even­
tually reducing noise incompatibilities in the vicinity of airports, it 
is necessary to quantify the noise problem. For this purpose, these 
regulations establish a procedure for defining a noise impact area sur· 
rounding an individual airport. The 'criteria 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 procedures 
in these regulations is that any noise quantity specified hy these regu­
lations be measurable by relatively simple means. Therefore, these 
regulations utilize as their basic measure the A·weighted noise level. 
which is the most commonly accepted simple measure. To insure can· 
sistency between criteria and meaSUrf'IDE'nt. the units for the criteria 
are also based on the A-weighted sound level rather than one of the 
several more 'Complex perceived noise levels. 

These regulations provide a procedure to limit the allowable noise 
for an individual aircraft flyby measured at specified points in the 
vicinity 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 flc('eptablf' to a rra~011fl bh~ pf'rson rf'sidinl! in th(~ 
vidnity of an airport is E"stabl1f.;hed as a eommullity noiSf equivalent 
levrl (CNEl..l) vaIn!? of 65 dB for pUl'J1()~S of tllf'Sf' r("gularions. This 
eriterion l€vel has been chosen for rrasonablf' prrsons rrsiding in urban 
residl?ntial areas where hOll8f'S ~re of typi('al California construetion 
and may have ,vindows pajtiall~' opC"n. It hils been selpcted with nf­
erenee to speech. sleep and ('ommnnit.v ff'al'tioll. 

It is recognized that thrre is a ronsiof'rablr indh'idual v<~ria bility 
in the reaction to noise. Further. then' arE' 8f'Ycral fal'tors wllicll un· 
doubtE'dly influrlll'e this variability ancl \"hleh are- not tlloroughly 
understood. Therrfore-, this critrrirm leyel doE's not ha'i'(" ~ degrre of 
precision whieh is often assoriatf>o wit 11 rnginf'f'rill5! critf>rill for II 

physieal phenomenon (e.g., the strrngth of l-l bridge. building. et 
cetera). For this reason. thf' state will rE:'vif'w the eritrrion periodically, 
taking into account any ne',," information which m~y bf'('ome flvaih,ble. 

5006. Definitions. (a) Sound Pressure Level (SPL): Th. sonnd 
pressure level, in decibels (dB), of a sound is 20 times the lo€!arithm 
to the base of 10 of the ratio of the prc",mre of this ,ound to the ref­
erence pressure. For the purpose of thesf' regulatiolls. thf' rf'ferelU_'e 
pressure shall br 20 miCrOllE"wtons/sqnare IDrter (2 X 10-~ microbarL 

(b) Noise Level (NL): Noi". level, in decib.k is an A-w"ighted 
sound pre8sure level as measured u8in~ the s10w dyn<lmit' charaetrristi{'. 
for sound level meters specified in ASA S1.4---1R61. American Stand­
ard Specification for General Purpose Round Level Meters, or latest 
revision thereof. The A.w~i~hting' dwraC'-iHistie modifies th{' fn:>· 
quency r~spon51e of the- me.lsuring instrulllf'nt to account approxi· 
mately for the frequency characteristic," of the human ear, The ref­
erence pressure is 20 micron('-wtons/!';quarE;' mf'ter (2 X 10-4 mic-roba-l'). 

(e) Noise Exposure LeveJ (NEL): The noise exp08ure level is the 
leyel of noisE" accumuh;t.ted during- H g-ivrll .{'vf'nt, with reff'rence to a 
duration of one second. ~'Iorf' spf'cifically. nois£' C"xposure lev("l, ill 
decibels, is the lewl of the time-integrated A-weif!hted squared sound 
pressure for a stated time intf'fYal or ("vent. based on th(" reference 
pressurE" of 20 micronewtons per 8quare lllC"ter and r{'fl?rerre-e duration 
of one setond, 

(d) Single Event Noise Exposure Level (SENEL): Tile sill~le 
event noise exposurE' level. in decibels. is thE' noise f'XpOSUI"f' If'y{>l of R 

single ~vent, suc.h as an (tire-raft flyby. mea~mred OYf'l' tIlt' time inter-vflI 
between the initial and final times for whirl1 the noise level of " single 
eyent exceed..:; the threshold nois(~ If've1. For implementation in this 
subchapter of these regulatio,,", the threshold noise level shall be at 
least 30 decibel!'; below thf' numeric'al yahw of the single f'vent noise 
~xposure level limits specified in SE'CtiOll 5035. 

(e) Hourly Noise Level (HNL): The hourly noise level, in deci­
bE'ls. is the avera~e (on an pnergy basls) noise- If'v{'1 during a partic-ul./H 
hour. Hourly noise Jew·l iR oetE'rmine-d b~? subtradin1! 3;;.6 drcjb{>l~ 
equal to ]0 loglli 3600) from thf' noise rXp08Urf' If'vE'l mf'a~ured during 
the parti('uJar hour. integrating' for thos(' periodl:'l during whleh th~ 
noist> IE"Yel exce~ds a thl'f'shold noise h'ycl. 

2-81254 
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For implemf'otation in thi~ subthapter of thfSf:' r~gulations, the 
threshold noise level shall be a noise level which is 10 decibels below 
thE". nume-rical YHluC' of thE' appropriate critf'rion CNEL which is speci­
fied in Section 5012. At somE" mil'fOpholloE' l~ations. sources of noise 
other than aircraft may contribute to the CNEL, Where the airport 
proprietor can demonstrate that the accurat·y of the CNEL measure­
ment will remain within the required tolerance in Section 5045, the 
department may grant a waiver to increase the threshold noise level. 

(f) Daily Community Noise Equivalent Level (CNEL): Com­
munity noise equivalf'ut leYE"L in d(>dbels. represents the averag-e day­
time noise level during a 24-hour day, adjusted to an equivalent level 
to account for the lower tolerance of people to noisif' during evening 
and night time periods relati"e to the daytime period, Community noise 
equivalent level is calculated from the hourly noise leve1s by the 
following: 

CNEL 

Where 

1[~ , HNLD 10 lng 24 l.J antilog 10 

~ , HNLNJ + 10 l.J anhlog 10 

+ 3 ~ t'l HNLE l.J an log 10 

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-{)700 hours; 

and :!: means summation, 

(g) Annual CNEL: 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 calculated in accordance with the following: 

Annual CNEL ,= 10 IOg{ 3!5 E antilog (CN~oL(i)) ] 
Where . 

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

When the annual C,""EL is approximated by measurements on a 
statistical basis, as specified in Section 5022. the number 365 is replaced 
by the number of da~'s for which measurements are obtained. 

(h) NOise Impact Boundary: Noise impact boundary around an 
airport consists of the locus of points for which the annual CNEL is 
equaJ to thE" {'riterion value. 

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

• 
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(j) Airport Proprietor: Airport proprietor means the holder of 
an airport permit issurd b~v thr department pursuaut to Article 3, 
Chapter 4, Part 1, Division 9. Public Ltilities Code. 

(k) Aircraft Operator: Aircraft operator means the legal or bene­
tidal owner of the aircraft with authority tu control the air('raft 
utilization; f'xcrpt whrfr the airc-raft is leasE"d. the lessf't' is the operator. 

(/-) Air Carrier: Air carrier is any aircraft operatin~ pursuant to 
either a federal or a state eertificate- of public convenit"llce and nE"cessity, 
inclnding any certific.te issued pnrsuant to 49 r.s.c. Seeti,," I3il and 
any permit issned pursuant ·to 49 r.s.c. Section 1372. 

(m) General Aviation: General aviation aircraft arc all aircraft 
other than air carrier aircraft and militan7 aircraft. 

(n) Department: Department means the Department of Aero­
nantics of the State of California. 

(0) County: County, as used herein, shal! lllean the Munty board 
of supervisors or its designee authorized to exereise the powers and 
dnties herein specified. 

Article 2. Airport Noi"" I,imits 

5010. Purpose. The pm'pose of these regnlations is to provide 
a positive basis to accomplish resolution of existing noise problems in . 
communities surrounding airports Rnd to preVEnt tile development of 
new noise problems. To accomplish this purpose, these regul8tions 
establish a quantitative framework within which the yarions interested 
parties (i.e., airport proprietors, aircraft operators, local communities, 
counties and the state) can work together effectively to reduce and 
prevent airport noise problems. 

5011. Methodology for Controlling and Reducing Noise Prob­
lems. The methods whereby the impact of airport noise shall be 
controlled and rednced include bnt are not limited to the following: 

,..- (8) Encouraging use of the airport b~' aircraft classes with lo,,'er 
noise level characteristics and discouraging use by higher noise level 
aircraft classes; 

(b) Enconraging approach and departnre flight paths and proce­
dures to minimize the noisE' in residputial areas; 

(e) Planning runway utilization sehedules to. take into account 
adjacent residential areas, noise eharacteristi(!s of aircraft and noise 
sensit ive time periods j 

(d) Rednction of the flight frequeney. partit'ularly in the most 
noise sensitive timr, periods and by thE' noisier ai'rcllaft; 

(e) Emplo~'ing shit'lding for advantage, nsing natural terrain, 
buildings, et cetera j and 

(f) Development of a compatible land use widlin the noise impact 
boundary. 

PreferE'DCe shaH be given to ad ions which fPo.uce the impact of C airport noise on existing communities. Land USe conversion involving 
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existing residential communities shall normally be considered the least 
desirHble action for achieving complianl'.e with these regulations. 

5012. Airport Noise Criteria. Limitations on airport noise in 
residf'ntial communities are herE"bv established. 

(a) The criterion eommnnity noise equivalent level (CNEL) is 
65 dB for proposed new airports and for vacated military airports 
being converted to eiyilian 00l;'-. 

(b) Giving due consideration to e(~onomje and technological feasi­
bility. the criterion community noise equivalent level (CNEL) for 
existing civilian airports (except as follows) is 70 dB until December 
31, 1985, and 65 dB thereafter. 

(e) The criterion CNET, for airports which have 4-engine turbojet 
or turbofan air carrier aircraft operations and at least 25,000 annual 
air carrier operations (takeoffs plus landings) is as follows: 

Date eN E L in decibels 
Elfeetive date of regulations to 12-31-75 _________ 80 
1-1-76 to 12-31-80 ____________________________ 75 
1-1-81 to 12-31-85 ____________________________ 70 
1-1-86 and thereaft.er _________________________ 65 

5013. Noise Impact Boundary. The noise impact bonndary at 
airports 'which have a noise problem as drtl"rmined in aetordanr,e with 
Section 50,;0 shall be establislled and validated by measurement in ac­
cordance with the procedures given in Article 3 of t.his subchapter. 
For proposed nel'l,! airports, or for anticipated changes of existing air­
ports, the noise impact boundary shall be estimated by applicable 
acoustical calculation techniques. 

The area of land which is within the noise impa<"l boundary and 
which has incompatible land use is utilized as a measure of the magni­
tude of the noiS<' problem at an airport. The concepts of noise impact 
boundary and noise impact area are illustrated in Figure 1. 

5014. Compa.tible La.nd Uses Within the Noise Impact Bounda.ry. 
The criterion for the noise impact 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 excluded in the calculation 
of noise impact area. For this purpose, the following land uses are 
deemed compatible: 

(a) Agricultural; 
(b) Airport. property; 
(t") Industrial property; 
(d) Commercial property; 
(of') Propf"rty snbj~ct to an aYigation easement for noise; 
(f) Zoned open space; 
(g) Big-h-rise apartmf"nts in which ade-quate- protf"l'-tion against 

extf'rior noise has been included in the design and construction, to­
gether with a central air conditioning system. Adequate protection 

• 
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m~an8 the noise redudiol1 (f'xtrl'ior to intt'rior) shall be- sl1fficil"nt to 
assure that intf'rior community noisE' pquivalrnt level in an habitable 
rooms does not f'xc(1fci 45 dB during airt'raft opel'ations. Acoustical 
performaut'E' of tlw buildings shall bf" v€rifit2'd by calculation or 
tneasnrE"d by qualifif'd officials of tIlE" building inspE'ction ageDCY of the 
city or ('ounty in ,,,hil'h thE" buildings are sltuate-d; 

(h) In the ease of existing airports and existing horne. only, 
residential areas in which existing honlf's have bt"E"n acoutieally 
treatf'd ll(>eo not bf> subjrct to ext prior nnise limits quite as strict as 
those for normal rf'sidt'utial construction. For this purpose, the com­
munity noise equivalent level on the boundary of such a residential 
are-a may be inCrE"8Sed by 1\8 mu~h as 15 dB over thE" community noise 
equivalrnt levE"l crit(l'rioll for Donaeonstically trE"ated homes. The 
amount of the inerease allowed on the boundary is the difference be­
tween the noise level redudion 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 betwf'f'n air{'raft noise le,'els in free space out­
side of the home and the ('orresponding noise levels in rooms on the 
exposed sides of the home, 

In carrying out this SE"t:tiOD. the aetnal USP to which the land is 
put, not the classification for which the land is zoned, is determinative, 

Article 3, Establishing and Validating Xoise Impact Bonndaries 
for Airports Required to Monitor 

50110, Validation of the Noise Impact Bonndary, For airports 
with a noise problem (ill accordance with Section 5050), the noise 
impact boundary shan be validated by measurements made at locations 
specified in Srctioll 5021 and according to frE"quency requirements 
specified in Section 5022, These measurements shall be utilized to 
calculate the daily communit), noise eqnivalent levels, These daily 
CNEL valuE'S will then be averaged (on an energy basis) to obtain 
the annual CNEI. at r;'lch of th~ communit;v measuremf"nt locations. 
The location of the noise imp.rt bonndary will be consiMred valid if 
the value of the annual CNEIJ lies within ±1.5 dB of the criterion 
value, 

5021. Oommnnity Measurement Loca.tions. At least twelve (12) 
locations, approximate]y f'quidistant, but not £'x~eE"ding ODe and one· 
half (1,5) statute miles separation, ,hall be selected along the noise 
impact boundary, The locations shall be selected sueh that the maximum 
extent of the boundary be determined with reference to the airport'. 
flight patterns, 

5022. Frequency of Measurement at Oommunity Loca.tions, (aj 
For airport:s with l~OOO or more hOlDPS within th~ noise impact 
bouudary based on a CNEL of 70 dB, continuous monitoring is re­
quired at thOFif' monitoring positions which fall within rpsidrntial areas. 
Measurement for at lea,t 48 weeks in a year shall be considered as 
continuous monitoring. 
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(b) For all other locations and for all loeations at othfr airports, 
an intermittent monitoring st'h{'dule is allow·ed. Thf' intermittent moni­
toring schedule shall be designed so as to obtain the resulting annual 
CNEL as computed from measurements at each looation which will 
correspond to the "alue whid] ".-'QuId hE" measured by a monitor op­
erated eontinuQusly throughout the year at that location, ''''ithin an 
accuracy of ± 1.5 dB. 

Thus, it is requirf'd that thf' intermittf'nt monitoring schedule 
be designed so as to obtain a realistic statistical sample of the noise 
at each IDeation. As a minimum, this requrE'S that measurements be 
taken continuously for 24-hour periods during four 7 -day samples 
thronghout the year, chosen such that for each sample. each day of 
the week is represented, the four Seasons of the year al'e represented, 
and the results account for the effect of annual proportion of runway 
utilization. At most airports, tht"8e intermittent measnrE"ments ean be 
accomplished by a single portable monitoring instrnment. 

60113. Initial Establishment of the NOise Impact Bonndary. The 
method to be used for initial establishment of the noise impact bound­
ary of airports required to monitor will vary depending upon specific 
situations. The following guidelines represent one possible method: 

(a) Calcnlate the approximate location of the noise impact bound­
ary using applicable acoustic esti\l\ation techniqlles. 

(b) Select convenient measurement locations on this estimated 
boundary according to Section 5021. 

(e) Make a suitable series of CNEL trial measurements along 
lines perpendicular to the estimated noise impact boundary. For ex­
ample, two to three measurements over a one-ta-seyen day pE"riod along 
a line perpendicular to the estimated noise impact boundary should 
provide sufficient data to define, within the reqnired accuracy, the 
,nominal position of the noi& impart boundary, 

Due consideration should be given to the numbE"r and timE" period 
of aircraft operations, mix of air~raft clas:ses, average runway utiliza· 
tion and other measurable factors which would cause a difference be­
tween the trial measurements of CNEL and the expected annual 
average. 

(d) Initiate validation measurements of the noise impact boundary 
following selection of permanent or intermittent monitoring loeations 
to comply with the validation accuracy criterion specified in Section 
5020. For permanent me-8surempnt locations at which the measured 
CNEL lies outside this accuracy criterion. suitable auxiliary measure­
ments or analytical methods may be used to extrapolate the measured 
CNEL to determine the value on the noise impact boundary. Sunh 
extrapolation procedures are subject to approval by the department. 

6Oll4. Deviations from Specified Measnrement Locations. Rec­
ognizing the unique g€ographic and land use fE"atures surrounding 
specific airports, the department wi11 consider mrasurE"mE"nt plans 
tailored to fit any airport for which the Rpecified CNEL monitorin:< 
IDeations are impractical. For example, monitors should not be located 
on bodies of water or at points where othrr noise sour(~es might jn-
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tf'rfer(> with aircraft CNEL measurrments. nor arf' measurements re­
quired in regions where land use will clearly rem. in compatible. 

5025. Alterna.tive Measurement Systems. The acquisition of 
mr8surement systems that are more ~xtensive or se-ientifically more 
refined than those specified herein is encouraged, particularly at air­
ports with a major nois(" problem, ,,,,,'here complittnce with the intent 
of Sectioll 5075(a) (4) requirer:; more comprehensi.ve noise monitoring~ 
partitularly to monitor nois(' abat~ment procedures. Airports COD­

templating the acquisition of such monitoring systems may apply to 
the departmf'nt for exemptions from speC!inc 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 vicinity of 
airports with a noise proble-m as detrrmined in accordance with Section 
5050. These measurements are intended to monitor the noise of aircraft 
to insure compliance with the noise limits recommended by the airport 
proprietor and approved hy the department in accordance with 
Article 5. 

5031. Mea.surement Locations. Measurements shall be made on 
the centerline of the nominal takeoff and landing flight tracks 'for air 
carrier jet aircraft and private jet aircraft at the loc.tions 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 required for landing or tak('()ff flight tracks associated with 
aircraft operations which do not contribute to the noise impact area 
of the airport. 

5032. Frequency of Measurement. At each microphone loca­
tion, single eyent noisE" exposure level DlE"aSUrements 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. 
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Article 5. Single Event Noise Limits 

5035. Maximum Single Event Noise Exposure Levels. The pro­
prietor of each airport 'I,vhieh is required to perform noise monitoring 
shall recommend to the department the single event noise exposure 
level limits appropriate to his airport. In no event shall the limits 
recommended by the airport proprietor f'xceed the values in Figures 
3A and 3B which rorrespond to the noisiest aircraft class utilizing the 
airport on a recurrent basis (which shall mean an average of at least 
two aircraft operations per da?) during the ,ix·month period prior to 
the determination that the airport has a noise problem (Section 5050). 
The valnes in Pigures 3A and 3B are based on maximum gross weight 
operation without noise abatement Hight procedures under standard 
atmospheric conditions at sea level. Airport proprietors are therefore 
encouraged to recommend lower limits. Upon approval of such limits 
at a spednc airport. those limits will be enforced by the county in 
accordance with this entire subchapter of these regulations. 

Article 6. Additional Monitoring Loc.tions 

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 abat<'meot flight procedures) or community noise equivalent levels 
(sueh as at nxed points in high noise level residential areas). The 
frequency of measurement at these additional monitoring locations 
should be determined on the basis of each specinc situation. 
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Article 7. Noise Monitoring System Requirements 

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

(I) In the vicinity of airport (see Article 5). Single 
event noise exposure levE"ls excE'f'ding t1lf' maximum limits, to· 
gether with their tim€ of occurrnce. 

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

(h) The overall accuracy of the noise measurement system shall 
he ± 1.5 dB. determined in accordance with the procedure of the 
noise measurement Rystem specification given in Sections 5080 through 
5080.5 of these regulations. 

5046. Detailed Speciftcations. Noise monitoring systems shall 
be in accordance with detailed specifications gi"en in Sections 5080 
through 5080.5 of these regulations. 

5047. Field Measurement Precautions. Specific locations of the 
monitoring system, partirularly for the community measurement loca­
tions, shall be choseTi\, whene,,"r possible, such that the community noise 
equivalent level at the location from sources other than aircraft in 
flight be equal to or less than 55 dB. This objeeli,," may be satisfied 
by selecting the location such that it is in a residential area not im­
mediately adjacent to a noisy industry, freeway, railroad track, et 
cetera. The measurement microphone sh.ll be placed 2() 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 
shall be followed: 

(a) Each SENEL monitor location shall be in an open area sur· 
rounded by relatively fiat terrain, having no excessive sound absorption 
characteristics such as might be caused by thick, tall grass, shrubbery, 
or wooded areas. 

(b) No obstructions which signific,mtly influence the sound field 
from the aircraft shall exist within a conical sp."e "bove tbe measure· 
ment position, the cone beinf! dpfin('d by an axis a10ng a Hne of sight 
normal to the aircr.ft path and by a half angle of 75 degrees from 
this axis. 

(c) When the foregoing precaution. ore not practicable. the micro· 
phones shall be placed at least 10 feet above neighboring buildings in 
a position which has a clear line·of-sight view to the path of the air· 
craft in flight. 

5048. Number of Measurement Systems. The frequency of 
measurement specified in Sections 5022 and 5032 has been designed to 
limit the number of monitoring systf'ms required. The minimum numM 
ber of systems required per airport is: 

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

This minimum Dumber ,,,,,"ill increase where necessary to conform 
to the requirE"mf'nt that separation distancE" b~tween mo~itorin!l posi­
tions on the boundary not exceed one and one-half (1.5) statnte miles 
or when continuous meas.urements are required on the measurement 
boundary in accordance with Section 5022. 

Article 8. Implementation by Counties 

5050. Counties. (a) The county wherein an airport is situated 
shall enforce this subchapter of these regulations. 

(b) In recognition of the requirement to allow the maximum 
amount of local control and enforcpment of this regulation! the county 
shall determine which of the airports within its boundaries are re­
quired to initiate aircraft noise monitoring in accordance with these 
regnlations. 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 county. For airports with joint use by both military 
and civilian aircraft operations. the determination of the E"xistene.e 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) Inycstigate the possible existence of a noise impact 
area greater than zero based on a CNE[, 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 aircraft noise; and 

(3) Coordinate with. and give dne consideration to the 
recommendations of thf' county airport land use commission 
(as defined in Public Utilities Code Section 21670). 

(c) Any affected or interested person or any government agency 
diSllgreeing 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 shan serve by mail the written record of 
such investigation and determination to the county, 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 county shall adhere to the determination of 
tbe department. Whenever the department has served such record, 
the county, airport proprietor, ~fff'cted or interested persoD, or gov­
ernment agency ma.y in writing within 10 days demand a hearing. In 
such ease, the department shall file a statement of issues and shall 
conduct proceedings in accordance with the Administrative Procedure .-., 
Act (Chapter 5. Part 1, Division 3. Title 2, Government Code). -.;] 
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C (d) For all airports required to perform noise- monitoring, the 
counties shall validate monitoring data supplied by the airport pro­
prietor and shall enforoe these regulations in all respects. 

(e) The county shall submit quarterly reports to the Department 
of Aeronautic". Each report is due 45 days after the end of the qnarter 
of the calendar year coyored 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 impact 
boundary, as validated by measurement and the location of 
measuremE"nt points, in the four preceding quarters; 

(2\ The annnal noise impact area as obtained from the 
preceding four calendar quarters, and as obtained in accord­
ance with Article 2 of this subchapter of these regulations; 

(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
mated number of operations of the highest noise level air­
craft class in the quarter. and any other data which is per­
tinent to the activity during the quarter. In addition, the 
HXL data shall be retained for at least 3 years, and made 
available to the department upon request; and 

(4) The total number of recorded violations of the single 
event noisf' exposurf' levf'l limits. subtotal,;; of such violations 
catE"gorizE"d by aircraft clas.~. a list of the namps of file air­
craft opprators in question~ the numbE"r of violations by E"ach, 
the single eVE-nt noise exposure level corresponding to each 
violation. and the disposition made or fine collected for each 
violation. 

(f) The counties shall establi,h the re(]uirement8 for identifica­
tion of aircraft oprrators whosE" aireraft exceed the single event noise 
exposure levels in Article 5 of Subchapter 6 of these re!!,ulations. 

(g) The department will maintain in file, for a period of at least 
3 years, all the noise data received pursuant to these regulations. 
These reeords shall be maintained in accordance with the provisions 
of the California Public Records Act (Chapter 3.5, Division I, Title 1, 
Government Code). 

Article 9. Implementation by Aircraft Operators 

5055. Aircra.ft Operntors. No operator of an aircraft shall 
operate any aircraft in excpss of the single E'YE'nt noise exposure level 
limits adopted in a~cordance with Article 5 of this subchapter of these 
regulations. No violation exists if the operator establishes that such op­
rration is the direct result of the pilot 's ex~rcise of his responsibility 
for safety of the passe-ngoers. crew, cargo and aircraft ai' of his rmer­
gency authority. Violation of such limits is punishable as prescribed 
in Public Utiliti •• Code Section 21669.4. 
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ArticlE" 10. Implementation by Airport Proprietors 

5060. Monitoring Requirements. (a) All airport proprietors 
shall cooperate w·ith the county in the county'8 investigations to deter· 
mine the (>xistence of R. noise problem, and shall furnish such data as 
the county may rE"quire. 

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

5061. Single Event Noise Limit Violations. No airport pro­
prietor shall knowingly permit any aircraft operator to exceed the 
single event noise exposure level limits established in accordance with 
Article 5 of this suhchapter 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 a 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 pe-rform nOlSf' monitoring shall submit a description 
of tis monitoring plan to the county and to the department for ap­
proval. Such descriptions shall contain at least the following informa­
tion: 

(a) Tte general monitoring system plan, including at least loca­
tions and instrumentation; 

(b) Justification for any proposed deviations from the measure­
ment system loeations specified in thf's~ regulations; 

(c) Statistical sampling plan proposed for intermittent monitor­
ing at community locations i 

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

(e) Additional information as pertinent or as requested by the 
department. 

5064. Grounds for Approval. Failure of the airport proprietor 
to comply with the provisions of Subchapter 6 of these regulations eon­
stitutes a ground for denial of approval of an airport site within the 
meaning of Public l'tilities Code, Section 21666. 

Artiole 11. Implemeutation by the Depat·tment 

5065. Implementation by the Department. The department 
wi11 review the data submitted quarterly by the counties for the pur­
pose of assessing the degree of compliance with this subctapter of ttese 
regUlations. The department's review will include, but not be limited 
to, observation of flny change-s in boundary monitor positions and any 
changes in numerical value, of CNEL. 
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Article 12, Schedule of Implementation 

5070. Schednle of Implementation. (a) For airports in exist· 
ence on the effective date of this subchapter of these regulations. 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 propriet<lr of an airport that has a noise problem, upon 
-receipt. of notification from the ('ounty, shall initiate noise monitoring 
within the shortest feasible time not to exceed 6 months in accordance 
with this subchapter of these regulations and concurrently shall make 
application to the department for a temporary variance in accordance 
with Article 13. 

Article 13. Variances 

5075. Va.riances. (a) In granting variances, the department 
shall be guided by the underlying intent of these regUlations as follows: 

(1) That the noise impact area surrounding 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 prennt a noise impact area of greater 
than zero; 

(3) That the proprietor of each existing airport havin!,! 
a surrounding noise impact area of greater than zero based 
on a CNEL of 70 dB take actions to prevent an increase of 
the airport's noise impad area; and 

(4) Tbat the proprietor of each existing airport having 
a surrOlmding 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 impact area of th£' airport to aD 
acceptable degree in an orderly manner over a reasonable 
period of time. 

(b) An airport proprietor may request varianees from the require­
ments of any or all of these regulations, except for Sections 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 fort.h 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 ineremental schedule of noise impact area reductions 
for the intervening time. 



410 BUSINESS REGULATIONS TITLE 4 
(Register 70, No. 48-11-28-70) 

(4) The department may grant a variance if the public 
interest would be satisfied by such a yariance. In weighing the 
public interest, the department's considerations include but 
are not limited to the following: 

(A) The economic and technological feasibiiity of 
complying with the noise standards set hy these regula­
tions; 

(B) The noise impact should the variance be 
granted; 

(e) The value to the puhlic of the services for which 
the variance is sought; and 

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

(5) Tbe burden of proof shall be upon the applicant for 
a variance. 

(6) On its own motion, or upon the request of an affected 
or interested person. the department shall hold a public hear­
ing in connection 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 snbcha pter of these regulations. 

Article 14. Specification: Noise Monitoring System 

5080. Purpose and Scope. (a) Purpose. This specification 
establishes the minimum reqnirements for instrumentation to be ntilized 
by agencies required to monitor aircraft noise in accordance with 
Articles 1 throngh 13 of this subchapter of these regulations. 

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

(c) Desigu Goals. The design goals for the monitor system are 
accuracy, reliability, and ease of maintenance. The measurement tech­
niques set forth are sufficiently uncomplicated so that current state­
of-the-art instrumentation equipment may be utilized to confignre the 
two systems. Analysis and recording techniques bet-ween community and 
runway monitor systems vary; howeyer~ this specifieation delineates a 
procedure whereby maximum commonality 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 ---.., 

-.-'. 
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to automated computer systems. The exact configuration will depend 
upon the specific monitoring requirement and the nature of existing 
user instrume-ntation. 

This is a total systems specification. It is the prerogative of the user 
to configure the system with components which will be most compatible 
with his existlng 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 
speeifiration during exposure to a year·around environment adjacent 
to any airport licensed by the state of California. 

(b) Centralized Instrumentation. Refers to those elementa of 
. the noise monitoring system which will be contained in an environmen· 

tally-controlled room. 
(c) SENEL Monitoring System. 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 oc­
currence of each such event. An SENEL system consists of two sub­
systems: a noise level subsystem and an integratorjlogger subsystem. 

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

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

(f) Integrator/Logger Subsystem. This term defines a subsys­
tem composed of a threshold comparator. an integrator, a clock, an ac­
cumulator, a logger or printer, an SENEL comparator (SENEL sys­
tem only), and a logarithmic converter. This suhsystem shall be used 
to transform the output from a noise level subsysteniin excess of a 
pre-set threshold into SENEL or HNL. 

5080.2. Examples of Possible System Conftgurations. (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 wbich can provide SENEL and HNL measurementa. The 
system configurations deseribed herein are presented for information 
only and not as specific design criteria. 
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(b) SENEL System Configuration. An 8ENEL system may be 
composed of the following elements: 

(1) Noise Level Subeystem. 
(A) Microphone. The microphone converts acons­

tic data to an equivalent electrical voltage. 
(B) A-Weighting Filter Network. This filter modi­

fies the voltage from the microphone system so that its 
frequency characteristics are shaped to an A.weighted, 
relative response in accordance witb weighting curve A 
in A8A 81.4-1961. or latest revision thereof. 

(C) Squaring Circuit. This circuit provides a con­
tinuous. instantaneous square of the value of the electrical 
signal delivered from tbe A-weighting network. 

(D) Lag Network. This circuit may be a first 
order lag (single·pole filter) used to smooth the output 
of the squaring circuit for delivery to subsequent circuits. 
The lag network provides a slow dynamic characteristic as 
defined for a sound level meter in ASA 81.4-1961, or lat­
est revision thereof. 

(2) SENEL Integrator fLogger Subeystem. 
(A) Threshold Comparator. This device generates 

an output signal during the time its input exceeds a pre­
set threshold level. 

(B) Integra.tor. 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 
three operational states: integrate or run, hold, or reset. 
These states would be controlled by the threshold-com­
parator. Initially, before the integrator inpnt signal ex­
ceeds the threshold signal, the integrator is held in reset. 
When the threshold is exceeded, the integrator is set in 
the integrate state, causing tbeoutput 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 
ontpnt of the integrator is, at hold time, the time-integral 
of the input while it exceeded the measurement threshold. 
The same signal causing hold would be used to read the 
ontput 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. 

(0) SlImple and Hold (Optional), This circuit may 
be used to store the value of the integral at the time of in­
tegrator hold to minimize the time required for the in­
tegratorto be maintained in hold. 

J 

- -------------------------
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C (D) Clock. This device 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 . 
SENEfJ having start time and stop time defined by the 
threshold circuit and a reference duration equal to one 
second, The reference duration may be introduced 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) SENEL Level Compa.ra.tor. The SENEL com­
parator controls the actual printing/logging operation. 
If the signal appearing at the output of the logarithmic 
converter exceeds a pre-determined value, the comparator 
will issne a print command. If the pre-determined value 
is not exceeded, the event is not recorded. 

(G) Logging Element. This element may be a 
printer which can concnrrentIy or sequentially print out 
values of true time and SENEL. 

(c) RNL System Configura.tion. An HNL system may be com-
,'-- posed of the following elements: 

(1) Noise Level Subsystem. The HNL noise level sub­
system is identical to the SENEL noise level subsystem. 

(2) RNL Integra.tor/Logger Subsystem. The HNL in­
tegrator flogger subsystem is similar to the SENEL subsystem, 
as noted below. 

(A) Threshold Com para.tor. Similar except tha.t 
the threshold level is adjustable over a different but po­
tentially overlapping range, 

(B) Integrator. Similar, except that the integrator 
is controlled in its reset, run, and hold states so that (1) 
it integrates for some fixed period of tiine, e.g., 60 seconds, 
(2) it "holds" only long enough to transfer out the out­
put value for that fixed period integration, and (3) it 
"resets" only long enough to return the output to zero 
so that another" integrate" period may be initiated. 

(C) Sa.mple and Rold (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 accumulated integrated noise· 
level to a logarithmic quantity proportional to HNL. 

(F) SENEL Level Compa.rator. Not required, 



414 Bus",ESS REGULATIO"S TITLE 4 
(Register 70, No. ~11~28·70) 

(G) Logging Element. Similar, except substitute 
HNL for SENEL. 

(H) Accumulator. Tbis device is used to store tbe 
output of the integrator for all eveots exceeding tb6 
thresbold level within a 3600 second period. A print com­
mand signal is also provided on tbe hour to the logger / 
printer at one bour intervals. 

5080.3. Performance Specifications. (a) Overall Accura.cy. The 
overall accuracy of both systems shall be ±1.5 dB wben measuring 
noise from aircraft in /light. It is the intent of the following specifica· 
tions to verify this accuracy with laboratory simulation. 

(b) Noise Level Subsystem. 
( 1) Frequency Response and Microphone Ohara.cteristici. 

The frequency response, and associated tolerance of the sub­
system, shall be in accordance with IEC Publication 179 en­
titled "Precision Sound Level Meters," paragraphs 4, 5 and 
8 for tbe A-weighting network, to be superseded by the speci­
fications for the Type 1 precision sound level meter in the 
latest revision of ASA SI.4·1961, wben available. 

(2) Dynamic RlUlge. The system output shali be pro­
portional to the antilog of the noise level over a noise level 
range of 60 dB to 120 dB. 

(A) For the SENEL subsystem, tbis 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 scale. Full scale range 
shall apply to signals with a crest factor as great as 3:1. 

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

sine waves in tbe frequency range of 22.4 Hz to 11,200 Hz 
shall be linear within one decibel from 30 dB below each full 
scale range up to 7 dB above the full scale range on any given 
range of the instrument. 

(e) Integrator/Logger Subsystem. 
(1) Threshold Comparator. For SENEL, tbe threshold 

level shall be selectable in'steps of no greater than 10 dB over 
a noise level range of at least 60 to 90 dB. For HNL, 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) SENEL Oomparator. The maximum allowable 
SENEL shall be selectable over an SENEL range of 85 to .-..., 

.J' 
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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 accuracy of 10 seconds and shall 
not drift more than 20 seconds in a 24-hour period. For 
SENEL, the clock output which identifies the start or stop 
time of the 'ingle event shall be readable within one second. 

(4) End-to-End Accura.cy. The end-to-end accuracy of 
the integrator /Iogg<'r subsystem is defined in terms of a uni­
polar, positive-going square wave input. Tbe logg<>d, inte­
grated output of the system should fall within ±1 dB of the 
true value predicted for tbe wave of a given duration at an 
amplitude exceeding the measurement tbreshold by at least 
10 dB, and at' all higher amplitudes within the range. The 
square wave shall be applied at the input to tbe integrator 
and level comparator. 

(A) BENEt Integrator/Logger Bubs)'l!tem. For 
square waves defined at all frequencies between 0.025 
and 1.0 Hz, the subsystem shall output the SENEL ex­
ceeding the maximnm allowable SENEL and its time 
of occurrence to demonstrate end-to-end accuracy. 

(B) BNt Integrator/Logger Bubs)'l!tem. 
1. For each 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 antilDg of the HNL for the pre­
ceding hour 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 a value in this rang<' : 

a. Square waves, as defined above, shall have 
durations of 1, 3, 10, 30 and 100 cycles. 

b. Square waves shall be at frequencies of 
0.025,0.05, 0.10 and 0.20 Hz. 

c. Square waves shall have amplitudes 
which are equivalent to noise levels of 70, 80, 90, 
100 and 110 dB. 

(d) Overall S)'I!tem Accuracy Demonstration. The overall sys­
tem accuracy shall be demonstrated for several conditions witbin each 
of the following ranges, utilizing a 1000 Hz sinusoidal acoustic plane 
wave. oriented along the preferred plane wave axis of the microphone, 
or an equivalent signal generated in an acoustic coupler: 

(1) BENEt Monitoring Bystem. 
(A) The SENEL comparator sball 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 aconstic signals 
shall include at least 5, 10, 20 and 40 seconds. 

(C) The noise levels for the acoustic inputs at each 
of the above durations shall he set at levels calculated to 
produce SEN~L's of -1.5, +1.5 and +10 dB relative to 
the SENEL comparator S€tling. 
(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 
shan include at least 5, 10, 20 and 40 S€conds. . 

(C) Each of" the events defined by the above com­
binations shan 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 calculated 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 cheek and maintain calibra­
tion without resort to additional equipment. Provision shall also be 
made to enable calibration with an external acoustic conpler. 

5080.5. Environmental Precautions and Reqnirements. (a) Th e 
field instrumentstion shall be provided with suitable protection snch 
that the system performance specified will not be degraded while the 
system is operating within the range of weather conditions encountered 
at airports within the Stste of California. 

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

(c) Vibration. The field instrumentation shall be designed and 
constrncted so as to minimize the effects of vibration resulting from 
mechanical excitation. Shock mounting of the field instrumentation 
shan 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 
airborne 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 
electrostatic fields shall be reduced to • minimum. The magnitude of 
such fields which would degrade the performance of the system in 
accordance with the specifications in Section 5080.3 shall be determined 
and stated. 

(fl Windscreen. A windscreen suitable for use with the mi­
crophone shall be used at all times. The windscreen shan be 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 nO.t com­
promised. 
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Operating Problems 
While the growth and success of civil aviation 

have produced many bent::fic5. for the Nation and 
have established this country's current position of 
world leadership, the industry is also being con­
fronted with a number of serious problems that 

are rapidly growing more severe. The n:lacive 
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 congesdon, both in the air and 
on the ground. The air carriers are concerned with 
congestion because of its impacr on operating 
costs. Operators arc also concerned with achieving 
profitable short-haul operarions. These three prob-

1 ems - noise, terminal congestion, and 
low-density 1 short-haul economics - are the 
major ones confronting civil aviation today and 
warrant further examination. 

ENVIRONMENT (NOISE) 

ST ATEMENT OF PROBLEM 

The impact of civil aviation on the environ­

ment is evident in the public concern regarding 
noisc~ air pol1ution. water poilu cion. esthetics, 
eco 10 gical 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 airpofts 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 "quality of life," increasing 
resistance to aircraft operations can be expected 
at the very time these operations. s.nould increase 
significandy to meet the growing travel demand. 
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CAI:SES 

The principal causes of this problem arc: 

• Insufficient concern and action in dc~ign­
ing the air transportation system to meet 
environmental consideratiuns. Although 
noise 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 optimiz.ation 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 environmcnt. 
Noise-related research and development 
for civil aviation have been conducted 
sporadically over the last 50 years. The 
introduction of jet transpons provided 
additional emphasis On noise-reductiun 
technology. A considerable advance has 
been made in reducing the nuise of com­
mercia� transport turbofan engint:s: how­

ever, technology is not yet available to 
provide the magnitude of reduction 
desired especially when economics art: 

considered. 
• The lack of long-range planning and 

effective zoning of land surrounding 
existing and proposed airports. which ha~ 
resulted in the development around 
major airports of areas high ly sensitive to 

noise and the disappearance of suitablo;: 

sites for future airport expansion. 

MAGNITUDE Of PROBLEM 

• The high-noise arca around the J. f. 
Kennedy Airport in New York includL'~ 

35,000 dwellings. 22 public scho,,1s, and 
several dozen chun:hes and t.:lub"" Thi ... 
area, plus that surrounding thL' Lu. .... 
Angclt::s and Chi"':.Jgo .lirpurts. \..,,,t;;:LltL'd 

1 
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at 42.000 aCTes. is three times greater 

than all t he land redcve luped during the 
16 years 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 evaluated at this. 
time with any confidence. However, in 
Los Angeles there arc 341aw suits against 
the airport, and the Los Angeles Unified 
School District .lone is seeking S95 
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 
Washingcon National Airport. for exam­
ple. This results in a 20% loss of capacity 
for these airports .nd is particularly 
important to the profita bility 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 10 dB in approach noise. 
The cost may range from SO.5 billion 
to 51.2 billion depending on the 
extent of the retrofit and the classes 
of aircraft modified. 
Establish buffcr zones 
existing large airports, The 

around 
cost of 

acqlllring noise easements from 
residents in high noise areas has been 

"stimated at $9.4 billion. 

If the effect of noise caused an aitport to . 
be located 10 miles farther from the pop' 
ulation area it served. the addicional cost 
to travelers and employees could exceed 
S30 million annually for each major air· 
port. 

Restrictions will limit su pcrsonic flight 
over land areas because of the sonic 
boom. O\'crb.nd opcration rL.:q ulres a 
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technological bn.'Jkthrough to effectively 

eliminate the sonic boom. 

CURRENT PROGRAMS 

The current aircraft noise abatement program 
resulted largely from the efforts of the Jet Air· 
craft Noise Panel. an ad hoc group formed by the 
Office of Science and Technology in 1965. The 
recommendations of this panel' led to the intro­
duction of legislation to provide specific FAA 
authority to regulate jn 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 a number of key studies and R&D 
activities. These programs, federally sponsored 
with industry participation. cover all areas of 
noise research and promise important advances in 

furthcr reducing noise levels. The programs often 
.re small but productive (e.g., labor.tory research 
to develop acoustical lining techniques for attenu­

ating noise generated by engine turbomachinery). 
Some I.bor.tory efforts have grown into flight 
demonstration progr.ms such .s the NASA acous· 
tic nacelle project involving a 707 and a DC8 
flight demonstration 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 tcst laboratory is being designed and built ·at 
the NASA Langley Rese.rch 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 trcatment with DC-8 

and 707 aircrafr accounted for the. major pdrt of 
the NASA e'penditures in FY 1969, and was 

I Alleviation of Jet 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 Laboratorv and the start of the 
NASA Quiet Engine Prog~am. 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 controlling 
the aircraft "path" through steep descent and 
curved approaches. and work to minimize the 

:-.:- - .-. - .... ~_.- ." ••• 0 •••• '_: .. _. ~_ •• ,~,. --r ~'.' .,. - .......... _ "'.';."'. 

impact on the "rc(t'iv, .. :r," sl1ch as LInd-usc phH' 
ning and control. The progrJ.ms of DOT .IntI 
NASA proposed in FY 1972 include R&:J un 
STOL technology. microwave instrument landing 
s),stt'ms, and subsonic and supersonic trJnsports. 

The cransladon of the proposed budget in co 
a p propri'ltions at the levels submitted IS 

considered vital to contin ued progress in this area. 

Regr . .latory :4ctiolJS 

In 1968, the FAA received Congressional 

authority under Public Law 90-411 to establish 
standards for relief from present and fuwre air· 
craft noise. In November 1969, the FAA issued 

the Pan 36 noise rule, which was responsive [0 

the Pu blic Law in that it ensured In 

new-generation aircraft the maximum noise 
reduction that technology would permit 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 must be cenificated for noi.s.c as 

specified by Federal Air Regulation. Part 36, and 
shown in Figure 5.2. Also shown arc the noise 
levels for representative aircraft of the current jet 
fleet. As can be scen, the noise of these aircraft is 
as much as 15 EPNdB higher than the levds now 

130 - ....•• ...-.... .:..........,.. •.. ..-=------..... "' ............ ---...o.-.... ___ ~ .. ~.-> ,~-.-.~~. -- :-",.~. FAR 
36 

j , 
120- 707~OOB ~DC861 

747 
8 

III 1 7271100 
if 110 _ DC930 """. 

~ ______________ -~ ~~----~C---~=O~7;O:.71~IOO~B~~~>~=_---
~ 100 _-oc:;-;:Z:- 7t7 _

_ - L·IOll SIDELINE _:l: _ 
c ---------
z 90-

, 
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I 
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Figure 5.2. Noi~ levels of current 4iTcraft. 
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:-..et [or appruach and sideline nojs~. and as mu(h 
as 10 EPNdB higher ,han tbe levels for takeoff. A 
retrofit engine nacelle modification has bc,'n 
tested thac would significantly reduce the noise 
level of the 707 and DC-8 (JT3D engine), but 
would meet FAR 36 on approach only, The effec­
tiveness of retrofit for other aircraft (727, 737, 
DC9 usin~ the JT8D engine) has not been tested. 
h is apparent. howevcr. that a 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. If engine noise is not 
reduced, it would cost roughly S17 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. 

20 

COST Of 
EXPOSED LAND 

(30 NEF 
OR GREATER) 

COMBINED 
COST 

~-l. __ 

5 10 15 20 
NOISE REDUCTION, dB 

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 retrofit 
oircraft, ,he expected life of the current nee" ,he 
il11pr{<\'cmcnts to be gained from modified opera~ 
tional techniGues (steep and·curved approaches), 
and the <inticipated future environmental 
requirements (the lncreasmg scnsitivhy of the 
public to noise). 
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Thl.'" n(Ji5e tl.'"chnology dl:vd()pcd by the air­
craft and t'nginL' indmrry, particularly the high 
bypas5 ratio turhofan en~ine. h.1~ been applied 
successfully to the wide-body jets and signifi­
cantly lower noise Ie \leIs have been realized. as 
iIIustra.ed by the data on the DC-lO and L-10l1 
aircraft in Figure 5.2. 

Current Policy 

The current Government policy is to ensure 
that maximum noise~reduction techniques. consis~ 
tent with .he 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 air­
craft. The GovernmenCs 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 requires 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 Cra 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 standards. 
un a specific timetable, to <iuain operating noise 
levels that will be compatible with community 
and local environmental objectives. 

Regulatory actions for aircraft noise abate~ 
ment arc governed b)' Public law 90-411, which 
provides for applying ilre resuits of rescurch. 
dCt'elop111(,/lt, t(,Jtilig. I.wd {'1'.llul.ltivtT con!>.idcring 
lI'l.'( t"t'r Lmy proposed n'gJtlutioH is ccoHomically 



reu.so~hjble. t('c1rll{lI()~ic.;/I)' pucticdblc <lIld dpprL) 

prjdte. It is imporunt thac (he,>(- b,liJclirll';" be 

projected inco the future- so commL'rcial upeutors 
.and manufacturers can plan fUtllTL' SystL'llh. It is 
recogniz.ed Ihat realiseic accomplishml·nt will b~ a 

difficult task, one requiring maximum coopna· 

tion belween industry and GovernmclH, and coor· 

dination with international authorities, such as 
[CAD. However, to dela)' the establishment of 
future regulatory goals on a time~pha)ed 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; that is, the achieve· 

ment of noise levels permitting the introduction of 
new systems compatible ,"rith frf ture environ­
mental goals. This will require the acceptance 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 v.ri1l require a combination of improved 
vehicle capability, more flexible operational pro· 
cedutes, and more effective land·use planning. 
The objectives should be aircraft operations in 
which the observed "oise levels, dt or beyolld the 
llirport boundaries, are compatible with dmbiellt 
or background levels for specified la"d use. The 
bottom line on Figure 5.4 is the recommended 
maximum noise leve1 of the aircraft perceived at' 

the airport boundaries when operating in accor­
dance with optimum approach and c1imb-aut pro· 
cedures; that is, 80 EPNdB for the smaller air­

craft, including VTDL and STDL vehicles 
operating close to major activity cenlers, and 

90 EPNdB 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 
exceeded. In the planning of fu tore airports, 
where land. or land casements, may be acquired 
at reasonable Cc.lst. it may be possible w establish 
airport boundaries for this purpose several miles 
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Figure 5.4. Proposed 1981 research goal. 

Such ambitious research goals ma~· be contro­
versial. but failur~ to establish J lo\ ... ··tcvd noise 

goal now could result in the usc of scarce 

resources for R&D activities that may fail co pro­
vide the d(~sjred solution to ehe 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 program,. and til e 

actual rate of tt"chnolog1cal progress. A consensus 
of experts in the field indicates thaL \\'1th appro­

priate funding, a reduction of about 10 dB frum 
the current state of the art should be possible­
within 10 ycars. The upper dashed line on 
Figure 5.4 illustrates this objective. A mort:' defin. 
itive evaluation of the nois(.!·lt::vd n:quirc1llt'nt'> f(Jr 

compatibility and aCCl!ptancc of ne\ .... air Sy~tl.!TllS 
should be possible as. additional cnvironrm.:nt,d 

data become availabk. for this reason, it is pro· 
posed that the area bctween the (\\'0 lines be con· 

sidered the broad·band objective fur a 10-),ear 
research effort (i.e., the "1981 Res.earch Goal" I. 

Proposed rcgu bcory s.t.;m&lrd" sh ou ld .a Iso be 
established, at least at 5-ycar intervals.. It is impur· 
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c;mt th'Lt tl!c indu,"'lry klWW what will be 

('xpectL'd ill 1976 and 1981 in order to procl'ed 

with confidence wi~h new ,,"steIn desil:ns. Evalua­

tions (If tlwsc .<;tanJards m'ust be pr~jl'ctC'd into 

the future to determine the probable impact on 
the industry. 

ACTIONS RECOMMENDED 

The following actions are recommended to 
<Ie hicvc the res.earch goals and establish 
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 areas of responsibility of the parti­
cipating agencies and require com­
mitments from these agencies to support 
these activides with the appropriate 
resources, consistent wi'th funding limita­
tions. This plan should include: 

Fundamental research on 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 
s>'stem demonstrations in a real 
environment. 

Support of technology for traffic 
control and landing 
accommodate new 

techniques. 

systems to 
operating 

Studies to define more effective 

mcdlOJs of <Iccomplishing long~range 
Lind·usc planning. in con~i'.!11L,.':tion 

with State and local authorities. to 
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pL)\'!d .... the Ill,L'd .... d ~itL·~ (ur ruture 
;jirr'lrr~. Str;dl'gin. bLf1C..'fiLi~d to the 
II 'l-~d ("(Immunity 1l1U~1 he dnl·toped. 

COll1pibtion of a £L'chnic.tt data bas.e 
to u-;duacc future reg.ulatury .actions 
in noise abatement, taking into can· 
sidcrat-ion economIC. social, and 
environmental impacts. 

• Est.ablish monetarv incentivt's that will 
encourage privatC' industry to develop 
ncw concepts and techniques in noise 
reduction and control, and introduce 

new equipment implcmcncing these con­
cepts. These could include tax incentives, 
reduced landing and other operational 
fees.~ and loan guarantees or low-interest 
loans for new or retrofit equipmcO[ to 

meet future regulatory goals. 

• Encourage personnel training and 
university programs in acoustics. 

. A DOT office to accomplish 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 Nois.e Abatement Program 
directed by the DOT's Office of No;se Abate­

ment- The first objectives for this group should 
be: 

• Agreement on 10-year research goals, 
such as recommended above, by the end 

ofFY71. 
• Establishment of future tegulatory goals, 

particularly for STOL and VTOL air­
craft, projecting at least 5 [0 10 years 
into the future. These goals should be 
established by the end of CY 71. 

• Agreement on and approval by the 
NAS A and EPA Administrators and DOT 
and DOD Sene-caries.. of a 1 Q·year Air­

cr'lft Noise Abatement Program Plan. 
This s.hould be completed in time for 
incorporation in FY 73 budget planning. 
The DOT-NASA funding in this Jrca 
should be abollt S100 million per year to 

effectively carry out the objectin:os of 
t his program. 
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If c!"i! .:}\iJ(ion L'i to r.::.'::.'~ d't: c\.p:':(L·d 

grtlwrh in dcm;md for air tr.lnsI:HJrtdcIOf]. <~ Ih'W 

-"ppr;:;ach to dir~'raft nu;se ahatement is. ncct':'."JfY. 

T~:::; ~p~:-(;.:ch ~',:~: p':;'''1~:: fv::- :-c:;.;:~:-.;::h ;~,;.:!:;. 
base-d nut on \\..(ut is tCLhnologic.dly ft:asib1c but 
on what is needed to satisfy t.:ommunity ('nviron~ 
mental goals. These must then be- implemL"ntt.:d by' 
coordinatL"d action by all Government agencies, 

financial and program participation by industry'. 
and concurrence by tht.'" affected public sector. 
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