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FORE WARD

This document presents a procedure for caiculati~ng and documenting in

an environmental impact statement or negative declaration the ~ axim um

A—weighted sound level (in units of A—weighted decibels or

single aircraft operations at specified noise—sensitive locations in the

vic inity of civil airports. The procedure will enable Air Traffic and

Flight Standards personnel to calculate the maximum A—weighted sound level

resulting from an aircraft takeoff or landing at any specified ground lo—

cation in the vicinity of an airport. The procedure is relatively simple

and straightforward . It has been developed to assist agency personnel in

complying with the requirements of FAA Order l050.1B , Policies and Procedures

for Considering Environmental Impacts , paragraph 324b(2)(b). This guidance

material includes aircraft flight profile information by aircraft type and

mode of operation , and peak noise level as a function of slant range to the

aircraft.

This procedure is not intended for developing noise contours around an

entire airport or for calculating the maximum sound level at numerous

points. If noise contours over a considerable area are needed , or if the

airport in question has high aircraft activity , especially numerous turbo—

jet operations , or flight tracks , it will be more prudent to use the FAA

computer model — The Integrated Noise Model.

This document also includes an appendix that discusses the impact of noise

en people and case stud ies for Air Traffic and Flight Standards personnel.

E l
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The case t. ~s, along with the appendix , represent examples of the

documentation tha t could be inc luded as the noise section of an environ-

mental impact statement or negative declaration. Actions which require

an environmental impac t statement , negative declaration , or envi ronmental

assessment are listed in FAA Order 1050.18, Appendix 3, paragraph 4 for

Air Traffic , and Appendi x 4, paragraph 4 for Flight Standards. Requirements

for a noise analysis are found in paragraph 324 of the order.

J ~t Di~~~~~~~, Of f ic e of Envj r~ nmentaJ
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CALCULATION OF ThE MAXIMUM A-WEIGHTED
SOUND LEVEL AT A POINT

The basic problem to be solved is i l lus t ra ted  in Figure 1 for  the simple

case ot an identified noise—sensitive area (i.e., residential housing)

exposed to noise from t akeo f f s  of a single type of a i r c r a f t .  To determine

the  maximum A—weighted sound level (in un i t s  of dBA) at the noise—sensitive

area , one must be able to locate the a irport  runwa y and f l i g h t  path w i t h

respect to the noise—sensitive area , and be able to identify the type of

aircraft , the type of operation , and the closest point of approach between

the aircraft and the noise—sensitive area. Essent ially , one will be

calculating the slant range distance “S” of the right triangle with legs

“h” and “D.” The Profile Charts included in this guidance material pro-

vide aircraft flight profile information by aircraft type and operationa l

mode . The Profile Chart prov ides the altitude value for h. The distance’

D., is determined by measuring the perpendicular or closest distanc e (D7~

between fli ght track on the ground and the noise—sensitive area . The

value for S is determined by the following equation :

S ..
,[(h)~ + (D

2
)
2

Once the slant distance S is calculated , one can determine the  maximum

sound level in dBA at the noise—sensitive area with the use o[ the  Noise

Tables. The Noise Tables provide maximum sound levels by aircraft type

and mode of operation as a function of slant range distance. However,

field noise measurements and monitoring can be used for the assessment,

or to validate theoretical cosrçutations. The theoretical values

1
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are most useful for eoqi’artnq changes in nois. levels from FAA actions ,

but may not be accurate in predicting absolute noise levels.

Sample Problem - Calculate the maximum sound level in dBA at th. land

4 parcel shown in Figure 1 for the tak o(f of a Boeing 727  with a trip 1~ ngth

~ ~ o NM.

CALCULATION PROCEDU RE

1. Determine the configuration and length of airport runway(s) and

the location of noise sensitive areas in relation to the r u n w a v f s ) .

For the sample problem , we will assume the length of the runway

to be 8000 teet .

local FAA personnel, airport management and FAA airport district and

reqiona l personnel wi l l  have current information concerning airport

runways, flight track use, nois. sensitive land use, and lan d use

planning. Airports are also shown on Coast and Geodetic Survey (C& US)

maps and U.S. Geological Survey maps . These maps can be obtained easily

and are at a scale which will permit the noise—sensitive areas to be

located relative to the airport. It is recoimnended that the airport

information on th~~ø maps be verified to assure that it is current. Assess-

ments should be consistent with prior FAA data, plans or assuaptions

reqardinq noise at a particular airport, or inconsistencies .lq lained.

2. Determine the location of the major flight tracks over the ground, and

the distances D1. P., and h (Fiqur e 1).

The aircraft flight track must he located to determine actual

distances t rom the noise sensitive area to the aircratt in flight .

Once the track has been located , the distances D
1 , 

D, and h can

be determined .

4
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Fe’t takeot ts , shown in F igu re  1 , is the d i s t a n c e  a l on g  the

t l i ght track I tom t h e  start ot takeo t I r o t  I or br ake  r e l e a s e ’ Is ’

a perpendicular drawn t toni t he  t l i g h t  t r a c k  to the no i se ’ s e ns i t iv e

area under cons ide’rat Ion . It he ’ ~i is .ui~ e ’ a l on g  t h e ’ porpe nd i ~ u t at

drawn I ron the  t t i g h t  t r a c k  to  t he .’ noise ’ s eusi t  ly e ’ a r e a .  the.’

d 1st ance h Is the alt it ude’ o I th e’ a ir e  r a t  t w h e t ’  ~~ and t~

For land ing,  as shown In F igure’ 2, t~ is t h e .’ d i  st ait~~e a tong  I i.e ’

t i g h t  t r:tck I torn t he.’ land t u g  t hre’shs’ Id t o  t h e  pe’rpe’nd I s n  tat di e wel

t rom the t l i g h t  t r a c k  t o  th e .’ n o i s e ’ s e ’n s i t  ive ’ a r e a .  It , i s  t h e ’

d i s t an c e ’ a long th is pt’rpe.’nd icu tar I rout t h e ’ I t t ght  t is k o he t~~ ’ t

se.’ns i t  iv e  area . 1’he’ sU s c a n s - e’ h ~~ t he.’ a i t ~~r a t t  a l t i t u d e ’ . t h e

land ing  t hre’sho 1 d t or most runways s O  I tic ide’s w i t  it t he’ phv s t c i  end

01 t h e .’ t uitwav . However • at some.’ a I rpo r t s t lie ’ 1 .tn~1 I ng t hi e shs ’ d t~

d i s p laced a t ong t he’ r u n w ay  . the presence’ o t a ~It ~~~ 1 th’e.’d t hi e ’ s t i s  Id

can he.’ vet  i t  led by a i r po r t  management • t h e .’ FAA t ower ~r the ’ FAA

airpo rt distv tot and reqional o f f i c e .’. A 5iisvlaoed thte ’ShOlsi will nOt

be shown on Coast and ~eodet to S urve’v mans or Li . S . i~eo I oat .‘a 1 5 u t Ve’V

maps . A displaced threshold will increase the distance’s for P1 an<’I h.

U n f o r t u n a t  e ly  • a i r c r a f t  do not t o i l  ow ri e’s’ 1 Se ’ 1~ e’s t  at ’ i t  she’~I I light

t r acks or clint prof ile~s. The ac tual  f t  t qht  t racks fan out t rom the

est ablished fl iqh t track as air cr a t t  slet furthe’r from the.’ at t % \ ~~t t . The’

turning point  of one typ e.’ of ai r crat t  w i l l  not t ie~’ ; s a r  i l ’t’ be r e p r e se n t  .‘e.t t \‘e’

of the mean f l igh t t rack . The FAA tOWe’i , a rport operations perss ’l\ne ’ 1 or

visua l observat ls.-ns may help v er i f y  f l i ~iht t rack or olti* pr o f i l e~

information.

- . .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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For the sample prob lew , we assume’ the value of D~ to be 21 ,000 feet .

From the Profile tharts, the altitude (h) of a 8—727 that i. 21 ,000

teet t rom brake release (1)
~~ 

Is approximately l’~i0 feet . Note tha t

Prot He A for the’ 8 w~ts 5i’l e ’.’tt’u (0—500 1*1)

For the sample problem , we assume’ the value ot 1l~ to be 2000 feet .

3. Determine the slant range distance from the aircraft in flight to the

noise sensitive area(s) . .\ sni~t I i  e l e . 5 t  ron Ic c a l c u la t o r  siinpl I t  i e s  t h i s

calculat ion gre at  l v .

The slant range d is tance  is determined by the fo l l owing  formula :

S J(hY + (D 2~~
’ JU930~~ + (1000Y 27 7 Q feet

S — 2779’

4. Determine the maximum sound leve l (Lit dBA~ t or the dist ance’ S.

Locate the 727 in the Nois e Tables . The slant range d is tance  can be

found on the left side of the table and the dBA values for takeoff and

landing under the thrust levels Table t ’) .

By in terpola tion , the maximum sound level for  .i sl,tnt range ot

2 779 feet is approximate ly  85 dRA . Note tha t  the v a l u e  unde’r t h e

10,000 lb. thrust level was sele’cted because the aircraft is above

1~00 feet altitude .

___________________________________________________ ~~~~~~~~~~~~ -
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Therefore , the  maximum sound level in dBA of a depart lug 727 at th e.

noise sensitive are .i is 85 dBA . Consu lt the section on In~ act of

Noise on People for a discussion of the interpretation of this sound level.

Obviousl y , the above. s imp lit i od cal en 1.1 t ion procedure involves i number

01 a pp r o x  Ima t ions i.e.’ • : engine thrust se t  t tugs , in t cr p o l . i t ions t o t

slant d ist  .ine.’e. , broad c.it egor ie.’s of .1 i t - er a  ft gross we ig ht , as re.’presen t ed

by trip length), In add it iou , t he  procedure does not consider pc~ sibtt ’

sh ie ld ing  ot t h e  sound f rom one. or more.’ ot an a i rs’raf t ‘s en g l i l es  (when

the a ircra ft is viewed front t he side ’) or excess ground at  t e’nu.i t ion a t

lowe r ang les o I c i  eva t ion it  an B — h/  El T h u s  . in general , sound

l evel v a l u e ’s c a l c u l . i t ed by thi s procedure  are.’ const’rvit iv e  (possibly

hi gher t han actual )

Th is s imp l ified procedure.’ at 5s’ .1 ssume.’s tha t the point s on the.’ ground

or whi ch max inium sound 1 eve ’ I s .1 t e .’ calcu I . it e .’d , l i e iii t hit ’ 5.ltfl e’ 1101’ I —

~ont .ul plane as the airpo rt . Di C f e t e i t e  e.’s In he.’ ight can he i n c l u d e . d

e a s i ly  by ad~ u s t i ug  the .~lt utti d e.’ it 5 s C  an a i r c r a f t  at  it s  c lo s es t  po in t

of .ippr oach  for the difference between airport altitude and altitude’ of

the i to  i se’— sens i t  ly e ’ .lr ca be i ng 5’ons i Jer e.’d

• 
_ _ _  - . - •  

-- 
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ADDITIO NAL CONSIDERATIO N S FOR A NOISE ANALYS IS

1. Determine the Flight Track Utilization:

Track uti l ization is defined as the proportion of operations in

each direction along the flight track. Takeoff direction may well

reverse during d i f ferent  periods of the day or year due to changes

in wind direction or traffic needs. The flight track may differ

for  takeoff and landing operations . For example , the landing track

will be straight in to the runway while the takeoff track may

involve a turn after liftoff. Information on flight track utilization

may be provided by the airport proprietor , FA4~ tower or t r a f f i c  personnel,

or FAA airports offices . Where detailed records are not available , esti-

mates of track utilization may be obtained by studying wind rose information.

Need for flight track information will be demonstrated in examples

to follow.

2. Determine the approximate distribution of operations for day (7:00

a. m . — 7:00 p.m.),evening (7:00 p.m. — 10:00 p . m . ) , and night (10 :00

p. m. — 7:00 a.m.) periods, local time ,

The average number of operations per day and the distribution

during the day should be determined for each aircraft class under

consideration , or for tha Pcritica 1~l noise a ir c r a f t ,  For most purposes ,

the number of operations over a one—year period may be used as the

basis for determining the average number per day . In some cases,

one may consider the a i r c ra f t  act ivi ty  levels for d i f fe ren t

8 
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t imes of the year when pronounc ed changes In a i r c r a f t  oper at ions

occur during different seasons.

I nfo m m at  ion on •u i r e r a f t  operat  louts may be.’ obtained I ron t he’ O f f  I c l a l

A i r l i n e  (~u 1de , FAA tower personnel , ai rport personnel , or the a i rpor t

proprietor.

The need for  this m l  orma t ion w i l l  be. ’ de. ’monst rat e’d in examples ( C ’

f o l  tow .

I .  Scope ’ of A n a l  vs Is w i t h  Dif f ’rcnt Cl as se.’s of Al u- e- r.u

The f l i g ht p r o f  l I e  and noise ’  tab 1 es m e .’ lud ed In t h i t s  dttcume.’nt

r eprt ’sent  most c 1 asses of a Ir e r a f t .  7 C ~t ’t ope ra t Ions rt’prt’sen

greater  than  f i v e  pet-cen t of total opera t ions , on lv  j e t s need t o  be ’

considered . A poss lb It ’  excep t  ton to this won id be.’ t h e  ease’ where.’ a

0 t I s rep I ac I ng a p 1st on type air e r a  I t and etne tIes I r e’s to quant It t’

t he no I se.’ Im p a c t  be fore and .11 t e’r t he I i tt  roduc t ion o I t lit’ I et  s.

Several  d i f f e r t ’n t  mode. ’ is of a part len I at e lass of a t  i t ’ r a t  t (e ’ . g.

7 2 7 — h  DOs , 7 2 7 — 2  DOs ) may (~pe rat  e I- ron t he’ same a i t -p o r t  . For t lit’

purposes of t h e se .’ e ’ .i teula t ions ,  a t  I mode Is 01 .1 C lass  of .i i r u ’raft

a rt ’ eons idert ’d Id ent  lea  I

C) 
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DE F INIT i ONS APPLICABLE TO THiS GU lL)AN CF : MATERi AL

N oi~ e— Sen s i t  (ye Ar ea — Nti i se— sen s it  lye’ areas  may Inc -luck res ident  t a t

no (ghberhoods , educa t iona l he’a I t  It , and re’ 11 g Ions st rut’ lures and

M i t e s  and outdoor r e c rea t ien at  c u l t u r a l , and h i s t o t ie sites. A

no tse—se. ’ns i t  lye area is genera lly dci m eet as ~‘u e e ’ in wh It ’ll a i t - c r a t

noise may i n ter f er e  w i t  Li t he  norma I ac t  lv i t t  c’s .issoe t a t e d  w i t  ii use’

of the land . Whet her noise.’ inte’ r t e.’res w i t  Li a p a r t  (en  tar use’ de’penets

upon the I e.’ve’ 1 of no iso exposure’ i e’t. e’ Iveet and the’ t Vpo ot  a c t  lv i  I I e~s

involved . A s i t  e wh ich  Is unacc ept able. ’ t or outs ide use may be

acceptable for use inside a structure , if adequate nouse attenuation

features are built into that structure. Other areas may be noise

sensitive , such as wildlife nesting areas or habitats.

Dec tbel (dB) — One’ t e n t h  ot a Bet . Sound Is measured in d ec  (bets.

The’ sero on t he’ decibel scale Is based t in t he.’ t0We’~.t sonne.t  level

t hat t he hea l t hy , un tm pa t red human e’ .it e a n  det  e’e t . Dec 1 he’ i s  arc not

1 (n eat  u n i t s , hut  are’ I og.tt I t  tim I~ . Thus , I 00 dee t h e  I s  r e ’p r e se’nt

It )  b i l l  ion t tme’s as melt ’ Ii a c o u s t i c  e’fle.’r gv as one dt’c the ’ I

I.  ~a~_1~~i~n ~~t~~~~_e~~~~~~~u~~~ L.e’ve.’L — The’ highest v a l u e  in de’e ih t~ls , w h t e h

is ri ’ad fr om a sc ’uuict — 1 i’ve’ I met ~‘r , whe’n the’ me ’t er is sw I t  e’hed t o  I t  s

we’ ight  ing st’~ lc I abe’ 1 t’d “A ” The’ va l ue’ ~l l’I ~t o x  i tnat  e t v measures t h e

i e ~ I at lye not s ti tess or anneivan e.’e 1 eve’ 1 o 1 mans’ ceinvn c~n sound s. iThe

human e” r Is I e’ &~ s t~t I Ic ’ l en t  a t  tow .111th high sonnet I r e’quelie’ los t ha ii

at medium or siteee h—r an *e. ’ f re ’quene  ti’s, in order t o  o b t ain  a $ t u g  Ic’

10
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number for the level of a noise containing a wide range of frequen—

cies, in a manner which represents the ear ’s response , it is

F 

necessary to reduce or weight the effects of the low and high

f requencies  w i t h  respect to the med ium frequencies. The resultant

sound level is said to be’ A—weighted , in units of A—weig hted decibels ,

or dB A) .

4. Sound Level Meter — An instrument , comprising a microp hone , an

amplifier , an output meter , and frequency—wei ghting networks , used

for the measurement of noise and sound levels.

5. Ambien t Noise — The tot a lit y of noise in a g iven p lace  and t ime’ —

usua l l y a composite  of sounds f rom v a ry i n g  sources a t  v a ry i n g

distances.

6. Effective Perceived Noise Level (EPNL) — A c a l c u lat e d  measure

designed to estimate more precise1~’ the e f f e c t i v e  “nois iness” of

a single noise even t , usually an aircraft flyover ; taking into account

corrections for pure tones and for the duration of the noise.

11



iMPACT OF NOISE ON PEO PL E

The term “noise” is d e f i n e d  b y most peop le as unwanted sound . )~~w

people evaluate or judge’ the noisiness of a given sound depends on the

physical  charac te r i s t i c s  of tha t  sound and their aggregate e m o t i o n al

response’ to I t .

l’~~~ i t c n t Ch a r ac t e rt s t t e ’s of Sound :

P h y s i c a l l y ,  sound is a f l u c t u a t i o n  in atmospheric pressure caused by

d 1st u r h a u ~-es wh (cli move th roug h the a i r  somet Li lug  l I k e  the  r i pp los I rom

a pebble dropped into a pond . Factors  tha t make up the phys ica l  character-

I st ic s  of sound include:

I. Intensity

2. Pi tch (or f r equency)

3. Ti me p a t t e r n  (dura t ion , r e p e tit i o n , and t ime of day)

Intensity and PItch:

The i n t e n s i ty  of a sound (or sound pressure l eve l)  Is the r e l a t i v e

amoun t of sound e’nergy radiating past a given point .

The intensity of sounds which  are audible.’ by the ear Is commonly measured

I n decibe l s (abb r ev ia ted d B) . On t he’ ~ec lhe ’1 sea it ’ , 0 e’orre’sponds

to  the ’ lowest sound i e ’ve l  tha t the healthy, tin Imp a I reel human t ’ar ean clO t e’e t

12
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However , this scale is lo~arithmic, and de.’cibels are not like l inear

units such as miles or pounds. Each increase ot 10 dB means tha t  t h e

acoustical energy Is multiplied by 10. This means that a sound of 7 0 dB

is 10 t imes as intense as 60 dB , 100 t imes as Intense as 50 dB , and 1 ,000

times as intense as 40 dB.

The re’lat ive “loudness” of sounds , however , as pcrceive’d by the human

ear , does not c losely ma tch  the  a ’t u a l  r e l a t  lye amounts of sound e n e rgy .

Fo r example , wh I l e  7 0 dB is physical lv 10 t tin e’s as in te . ’nse  as hO elS ,

l i s t e n e r s  w i l l  t end to  lud ge I t  as o n ly  t w i c e  as ‘‘loud .’’

The p i t c h  (or f r e q u e n c y )  of a sound depends on the. ’ re. ’lat  lye ’ r ap  Id its’ cit

the  v i b r a t i o n s  by w h i c h  i t  is produc ed. In .i low—p i t  che’d t one t he sound

wave s are  repea ted  r a t  her slowly , w h i t e ’ In a Li 1gb—p i t  c’lie’d one’ t h e  sound

wave’s art ’ rc’pea t i’d rap I d l y  . P ttc Ii Is nu’asur i’d in  t ’ ye I c’s pet’ se’t’ond (e .111 e’cI

Hertz or Hz) . Alt hough pure ’— t one .’ sounds con t at n only one’ f rt’que’ncv . most

sounds a r e .’ .i m i x t u r e ’ ot dii fe’re’nt Ire ’quene’ It’s. Sound w i t h  a w I d e , random

range.’ of p t t c h e .’s Is e’ .u I h e’d ‘‘b r oa e . I — ts iu i t

A I t  heiugh the’ human ear can hear I re ’quenc I e’s as 1 e.iw as 20 Hz and .es h i  g hi

as 15 , 1)00 Hz , i t  ctoes not hear t hem .111 equal ly well . ‘l ’hiis means t hat

peop le’ may ass ign  d i f f e re n t  “ loudnesse. ’s” It ’ tw o sounds h a v i n g  ide t i t lea  I

t n t  e’ns it los but wide. ’ lv dii ie’r lug I r equ c’nc lt ’s . To eomponsat  t’ for t Li Is

t& ’ndene v , va r ions adapt at  louis of the’ h~a sic ’ de’c the’ I sea it’ Ii.i ~’ t ’ hee’n

~
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devised . The most widel y used is the “A—weig hted sound pressure level” ,

which is measured in A—weighted decibels —— or dBA . This measurement

can be made d i rec t ly  by standard sound level meters , which electronicall y

weight the souc i intensities at d i f fe r e n t  f requency ranges so as to

di scriminate against those ranges which the ear hears less w e l l .

Table 1 lists some typical examples of sound in dBA . Its righthand

H coluirui suggests how people will tend to judge the relative

“loudness” of these sounds.

Time Pattern:

Sounds also differ in tempora l patterns . A sound may be short or long—

lasting , it may be steady, repetitive , or intermittent , and it may occur

during the busy day or the quietness of nighttime .

Over any given t ime period , th e overa l l  sound level constantly fluctuates

as various individual noise events occur. This can be illustrated , as

in Figure 3, by a continuous graphic level recording analogous to theist’

used with seismographs. Figure 3 also illustrates the way individua l

noise peaks tend to be superimposed over a residual or ambient noise.’

level , Mhtch is more or lesR s tab l e  a t  any g iven locat ion i t  any g Iven

hour . This residual level can be described as the sound which is the

pervasive sound level remainIng titer a ll identif ia bl e ’ Individu a l

sounds are eliminated .

14

I —
-- i~~~ W_ i.~~~ - - ~~~ - -



FIGURE 3

ThO SAMP LES OF OUTDOOR NOISE
IN A NORMA L SUBURBAN NEIGHBORHOOD

WITH THE MICROPHONE LOCATE D 20 FEET
FROM THE STREET CURB

Early_Afternoon

4° Res*~aal Noiss L.vsl
I I I 1

0 1 2 3 4 5 S 7 t
Tims in Minutel.

Late Evsnin~
Local Care

Intsrn~ttsnt /
70 - 

Stssd’v Sau cing ot Two Dogs

~

R.,idual Noiw Livil
30 1 I I

0 1 2 3 4 5 6 7 0
Tim. in Minutes

SOURCE : Wyle Laboratories ( for  U.S. Environmental Protection Agency)
Comunity Noise (Washington : EPA), 1971 , p.6,

15
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Sharp increases it~ sound pressure level above the ambient level , e s p e . ’ c i a l l v

sound levels reaching a high peak very abruptly, are usually perceived

to be very annoying .

Emotional Response to Sound:

In addition to the physical characteristics of sound , people evaluate or

judge the noisiness of a given sound by their aggregate emotional

response to it. Research in psychoacoustics has revealed that an

individual’s attitudes , beliefs and values may greatly influence the

degree to which a person considers a given sound annoying .

The aggregate emotional response of an individual has been found to

depend on:

a. Feelings about the necessity or preventability of the noise .

If people feel that their needs and concerns are being ignored ,

they are more likely to feel hostility towards the noise.

This feeling of being alienated or of being ignored and abused

is the root of many human annoyance reactions , If people feel

that those creating the noise care about their welfare and are

doing what they can to mitigate the noise , they are usually

more tolerant of the noise and are willing and able to accommodate

higher noise levels.

b. Judgment of the importance and of the value of the primary

function of the activity which is producing the noise.

16 
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c .  A c t i v i t y  at the t ime an Individua l hears a noise and the

disturbance experienced as a resul t of the noise intrusion.

An individual ’s sleep , rest and relaxation have been found to

be more easily c4lsrupted by noise than his communication and

entertainment activities .

d. Attitudes about environment. The existence of undesirable

features in a person ’s residential environment will influence

the way in which he reacts to a particular intrusion.

e’. General sensitivity to noise. People vary in their ability to

hear sound , their physiological predisposition to noise and

their emotional experience of annoyance to a given noise.

f. Belief concerning the effect of noise on health.

g. Feeling of fear associated with the noise . Fe)r Instance , the

extent to which an individual fears physica l harm from the

source of the noise will affect his attitude toward the

noise.

The existence of these many physical and emotional variables makes it

Impossible to predict accurately how any one individua l will respond to

a given noise. However , considering the communit~’ as a whole , trends

emerge which relate noise to annoyance.

17
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Table 1 lists for d i f f e r e n t  sound levels in dBA the loudness of i l l u s —

trative noises in typ ical outdoor and indoor environments. Table 2

provides information on the noise reduction provided by a building.

Values selected from this table depend on t he  season ot the \‘ear and

geographical location under  c o n s i d er a t i o n .  As an example , a home with

sto rm windows located in Maine would o f t  or a _‘ “  ~IB no i ~;c ’ reduc t ion

during the winter. The same home may o t t e r  a 10 dli t oduc t ioO in n O I s e

dur ing the summer If most of the windows are open . ‘1’
~ b l~ I provides

information on the impact ot increasitig sound l e v e l . ; on speech. i’his

tab le provides outdoor i n t e r f e r e n c e  love Is. indoo r tnt cr1 or et i c o levt ’ ls

can be determined by redu c ing  the sound I ~~V C  I In 1~i l’ I t ’ I I”. t I le ’ am c ’ it t i t  c ’t

noise reduct ion determined f rom T.tble 2.

The information provided in these tables  along w i t h  an e v a l u a t ion  ot  the

charac ter i s t ics  of the community under cons ide ra t ion  should enable one

t~ prt’d Ic t r easonab ly  w e l l  t h e  con~~un i t  v rt’spotise’ t 0 .1 g i\’ct~ c Iiant~ ’ in sound

level, The characteristics to conside r for the community being studied

include:

a. Type of neighborhood — instances of annoyance , disturbances

and complaint associated with a particular noise exposure will

be greatest In rural areas , toliowed by suburban and urban

residential areas, and then commercial and industrial areas in

decreasing order. The t y p e  of neighborhood maw actuall~ be

associated with one ’s expectations regarding noise. People

1¼)
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expec t rural ~‘ighborhoods to be quieter than cities. Conse—

quen t ly ,  a given noise exposure may produce greater negative

reaction in a rural area.

b. Time of day — several studies have indicated that noise

- - intrusions are considered more annoying in the early evening

and at night than during the day . because of about 10 dB lower

ant~ient levels at nigh t and interference with sleep and TV watching.

c. Season — noise is considered more disturbing in the summer

than in the winter. This is understandable since windows are

likely to be open in the summer and recreational activities

take place uut of doors .

d. Predictability of the noise — research has revealed tha t

individuals exposed to unpredictable noise have a lower noise

tolerance than those exposed to predictable noise.

e. Control over the noise source — a person who has no contro l

over the noise source will be more annoyed than one who is

able to exercise some control.

f. Length of time an individua l Is exposed to a noise — there Is

little evidence support Ing the  argument tha t annoyance r e s u l t i n g

I rem no Inc will dcc rease with cent inued exposure; rather ,

und er some cIrcumstances , annoyance may in cr ’a s e  t he l onge r

-
‘ one I S  exposed .

f t
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Noise Desç~~i 1 t pr s :

There are two general methods available t o  describe noIse impact resulting

from aircraft operations. The fIrst Involves those descri ptors that

characterize a single event such as an al r crfIIt take’ott or landing . The

second involves those descriptors that ~‘har~ e’te ri,e’ the t o t i l  u i ” i s ’  Impact i f t

numerous single events (e.g., t~ keofIs and l a n d I n g s over .4 2 4 — h o u r

period). This guidance material only e’enstdeus t h  m a x i m u m  sound l ev e l

of sing le aircraft events.

The individual noise events of most coticern are generated by aircraft

“flyovers” during takeoffs and landings. The typical tlyover noise

signal may be characterized in time as a “haystack” shaped graph ~noise

level vs time) tha t rises from a lower ambient noise level and increases

to a maximum over a period ot’ seconds and then decreases to merge once

more wi th the background noise. This is dep icted in Figure 4. ThI s

documt’ n t at t enipt s to  d e t e r m in e  th e  m a x im u m  sound I eVe I in dBA I or

i n d i v i d ua l a I r c r i f t  events .

Differences In Ambient Sound Levels Retween Areas:

As one would exp ec t  , there are enorukius di I lerences between the  noise

patterns at difieret,’ t oc at i o n s . FIgure 5, taken t rom a nat tonal study,

shows percent i 1 c measurement s  of the cia V ( (me outdoo noise l evels  in a

sample ol widel y varying settings .
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CASE STUDY - FLI GHT STANDA RDS

Operating Specification for the Introduction of DC—9 Aircraft into an

Airport —

Statement of the Problem:

What will be the change in noise impact with the introduction of DC—9
aircraft into Mythical Airport? The route of the DC—9 will be less than
500 NM.

Given:

1. It is proposed to replace the current CV—580 aircraft that serve
Mythical Airport with DC—9 aircraft.

2. Mythical Airport is a small suburban facility with the CV—580
providing the only scheduled service. Most of the other aircraft
operations are piston general aviation aircraft under 12 ,500 lbs.

It is proposed to replace the current 4 flig hts per day (8 operations)
by the CV—580 with 4 flights (8 operations) of DC—9 aircraft.

Business jet activity averages approximatel y 3 flights per day (6
ope ra t ions) .

Total annual operations 100,000

Annua l DC—9 Operations (365 x 8 Ops) 2 , 920
Annual Business Jet Ops (365 x 6 Ops) 2,190
Annua l General Aviation Piston a/c 94,890

3. The general aviation piston aircraft will not be considered because
jet a i r c r a f t  are the noise critical operation and jet operations
number greater than f ive percent of total operations.

4. Figure 6 depicts the physical layout of the airport runway , f l i g h t
tracks, and two noise sensitive areas identified as P and Q. I f  land
use plans indicate changes in noise sen~;itive areas ? this change should be
added to the assessment. Coordination with land use authorities may also
be pertinent .

5. Flight Track Utilization

The morning DC-9 arrival will land using Track 27$ and depart on
Track 09A. The remaining DC-9 flights land using Track 09A and
depart on Track 27A . The CV-550 has the same flight track utilization
as the DC—9. The business jet- 1; ( L e a r j e t )  land us ing Track 09A and depart
on Track 27$. Typical f l ig h t t c,ickt; are used here w h i ch  may be an over-
s imp l i f i ca t ion .
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Flight Track Utilization by Time of Day (Annual Average):

Track 27A

Landing Takeoff
Evening Ni&ht Evening Night

DC—9 0 0 0 2 0 - 1
CV—580 0 0 0 2 0 1
Business

Jets 0 0 0 0 0 0

Tr ack 27B

DC—9 1 0 0 0 0 0
CV— 580 1 0 0 0 0 0
Business
Jets 0 0 0 3 0 0

Track 09A

DC—9 2 1 0 1 0 0
CV— 580 2 1 0 1 0 0
Busi n ess
Jets 3 0 0 0 0 0

Calculations: Methodology for dBA

1. Change in the noise impact at Point Q with the introduction of
DC—9 aircraft to replace CV—580 aircraft.

a. Impact at Q prior to DC—9 introduction .

Aircraft operations considered — Track 09A

CV—580 1 takeoff
3 landi ngs

Business
Jets 3 landings

CV—580 Ta keof f

Dl — d + f (8000’ + 7000’) - 15,000’

D2 — e — 2000’

28
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Consult Profile Chart (Figure 19) for h

h - 1050’

Compute Slant Range Distance S

S - I(2000)~ + (1050) 2

S — 2259 ’

Consult Noise Table 10 for dBA value of CV—580

Maximum Sound Level 82 dBA

CV-580 Landing

D1
f 7000’

- 

- 
D2 

— e 2000’

Consult Profile Chart (Figu re 11) for landing*

h— 420 ’

Compute Slant Range Distance S

S = 1(2000)
2 
+ (420) 2

S = 2044 ’

Consult Noise Table 10 for dBA value of CV—580

Maximum Sound Level — 72 dBA

* Or calculate approach elevation simply
h — (Dj + 1000) tan 3°

— 0.0524 (Dl + 1000) feet

29 
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Business Jet Landing (Learj et) - -

DI — f— 7 0 0 0 ’  ‘ i -I
D2 e 2000’

Consult Profile Chart (Figure 11) for Lear-jet landing profile for h
h— 4 2 0 ’

Compute Slant Range Distance S

S - J(2OOO)~ + (420) 2
S 2044’

Consult Noise Table 11 for ciBA value of Lear-Jet .

Maximum Sound Lev e l  - 77 dBA

b. Impac t at Q wi th  DC—9 introduction.

Aircraft Operations Considered - l’rack O9A

DC—9 1 takeoff
3 landings

Lear.Jet landings

DC-9 Takeoff

— (d + t ) — 15 ,000 ’
D2 — e 2000 ’

-

~ I 

-

I
I

30 
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Consult Profile Chart (Figure 12) for DC-9 takeoff profile

for- altitude measure

Range less than 500 NM

h - 1200 ’

Compute slant range distance S
r -,

S — ~‘(l200Y + (2000Y
S = 2 3 3 2 ’

Consult Noise Table4 for dBA value for DC—9 takeoff.

Maximum sound level in dBA for DC—9 takeoff at Point Q 89 dRA

DC-9~~~~~~~~

f — 7000’

= e = 2000’

Consult Profile Chart ( l an d i n g  p r o f i l e ,  Figure 11) h~ 42O ’

Compute S

I “
S — ~ (420Y + (2000Y
5 —  2044 ’

Consult Noise Tab le  4 for dBA value for DC—9 landina

Maximum sound level in dBA for landing of DC—9 77 dBA

Learjet Landin~

77 dRA (from pr evious calcu l .-t tlon)

S~~~~~y o f Ch.-in~~~in Noise Impact  of Point Q

The introduction of the DC—9 will result In an increase in noise at
point Q. This inc rease will be limited to 3 additional
landings (2 dur ing  the day and 1 in the evening) and 1 takeoff.
The sound level of the DC—9 landing will be 77 dBA or equal to that
of the existing Learjet . The sound le vel of the DC—9 takeoff will
be a p p r o x i m a t e l y  89 dBA.  This one daily operation will be the most
noise critical. It will be perceived as more than  twice  as noisy as
the DC—9 or Learjet landings. The appendix of this guidance will
provide information on the Impact of noise on people. The DC-9
w i l l  be p erceived as more n o i sy  t h an  the  (‘V—S 80 t a k e o f f .
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FIGURE ~

Noise’ Exposure at Point Q
with 1st roduct ion of DC—9

BEF ORE Takeoff Landing Landing
(da y ) (night) (evening)

Number Noise Number Noise Number Noise
Operations Level Operations Level Operations Level

cv— s 8o 82 ~thA 2 ~2 dBA 1 72 ciBA

Lear let 0 — 77 ciBA 0 —

AFTER l’akeot  ( Land tug Landing
(evening)

Number Noise Number Noise Number Noise
tiperat t ons  Level Oper at tons Level Operations Level

DC— 9 I 8~ ciBA 2 77 ciBA 1 77 dBA

Lea r - l e t 0 — 3 77 ciBA 0 —

NOTE : If increases in air traffic for the noisier aircraft are projected.
this chart and explanatory text should he e~~ anded to describe the e f fect
of the increase .
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2. Change in noise impact at point P with the introduction of DC.-9 aircraft
to replace CV—580 aircraft.

a. Impact at P prior to DC—9 introduc t ion .

Aircraft operations considered — Tracks 27A and 27B

CV—580 3 takeoffs
1 landing

Lea r - l e t  t a k e o f f s

CV—580 Takeoff

— g — 19,300’

= b — 3500’

Consult  P r o f i l e  Chart (Figure 19) for h

h —  1400’

Compute Slant Distance S

I -
~

S — .~/(3500Y + (1300Y

S — 3770’

Consult Noise Table IL ’ t c r  dRA val ue of CV—580. Maximum Sound
Level 77 ciBA

çV-580 Land~~~

- 20,000 — 8, 000 ’ — 12 ,000’

P. — 2500’

Consult Profile Chart (Figure ii) — h = 680’

Compute Slant  Dis tan ce  S
I

S - ~I(2500Y + (680Y
S — 2590 ’

Consult Noise Table 10 for t~BA value of CV-580 landing
Ma x imu m Sound Level  - 70 dE A

Learjet Ta keo f f

p
1 

- 20,000’

i)~) — 2500’

Consult Profile (‘hart (Fi~~ut -e 1’~) — h • 2~ OO’

_______________- -- ~ I - 
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Compute Slant Distance S s ~J’~~5ØØ) 2 
+ (2500) 2

S — 3536’

Consult Noise Table 11. for dBA value for takeoff Maximum sound level
• 85 dBA.

b. lapact at P after DC—9 introduction.

Aircraf t  operations considered — Tracks 27A and 2 7B

DC—9 3 t akeo f f s
1 landing

Business
Jet 3 takeoffs

DC—9 Takeoff

— g — 19,300’

D2 
— b — 3,500 ’

Consult Profile Chart (Figure 12) for h

h — 1750’

S — /(1750)~ + (3500) 2

S — 3913’

Maxi~~ m sound level - 81 dBA

Note: The altitude (h value) is over 1500 f e e t .  However ,
we have determined to evaluate the worst case and used
takeoff thrust of 12,000 lbs. (Noise Table 4).
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FIGURE 8

Noise Exposure :it Poin t  P
with !n t rodu~ tion of DC—9

BEFORE ~akeoff i’-ikt ’t~~i Landing
(day) (night) (dav~

Number Noise Number Noise Number Noise
Operations Level Operat ions Level Operat ions Level

cV—580 .~ 77 dBA 1 /7 dBA 1 70 dBA

Learjet 3 85 dBA 0 — 0 —

AFTER Takeoff Takeoff Landing
(day)  (nigh t )  (day )

Number Noise Number Noise Number Noise
Opera t ions : Level Operations Level Operations Level

DC—9 81 dBA 1 81 dBA 1 74 dBA

Learjet 3 85 tIBA 0 — 0 —

_ _ _ _ _  _ _  _ _  _ _  _ _  -I

NOTE: If increases in air traffic for the noisier aircraft are projected.
this chart and explanatory text should be expanded to describe the
effect of the increase .
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DC—9 Landing

= 12 ,000’

D
2 

= 2,500’

Consu lt Profile Chart (Figure 11) for h

h = 680 ’

S = ~/( 68O)~ + (2500) 2

S = 2590’

Consult  Noise Table 4

Maximum Sound Level = 74 dBA

Analysis — impact of the DC—9 on Noise Sensitive Areas P and Q in the
Vicin ity of Mythical Airport

Mythical Airport is located in a suburban location at the outskirt of
a med ium—size city. Noise sensitive areas P and Q are suburban
residen tial neighborhoods of medium income families. There has been
onl y an occasional no ise comp lain t f ro m these ne ighborhoods because
of aircraft operations from the airport. The ambient noise level for
these neighborhoods is estimated at between 40 and 60 dBA (Figure 5).
Table 1 indicate~ that a 40 to 60 ciBA sound level is relatively quiet
and acceptable to most people. -

Prior to the introduction of the DC—9 , the LearJet operations represent
the noisiest operation at t i v t h i c a l  Airport. The three -a i l~’
landings cause a maximum sound level at noise—sensitive area Q of
approxima tel y 77 dBA (outdoor).

The three d ai ly Learjct takeoffs cause a maximum sound l evel at
noise—sensitive area P of 85 dBA. Table I indicates tha t this
sound level is loud to most people and is approximatel y equa l to
the sound level a person would experience standing 50 feet from
a d iesel truck traveling 40 mph. However , th is sound l evel occ urs
onl y three times a day, and last s onl y a few seconds for each aircraft
event (Figure 4). Finally, depend ing upon the season of
the year , the houses would reduce this maximum sound level to peop le
indoors by approximat ely 10 to 20 dB (Table 2).
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l’he l ) C— 4 WOU Id be the most  n o i s e  or i t  lea 1 opera  t ion I or no I Sc—
seus it lye a rea  Q. The DC—9 takeoffs would he perceived as more
noisy than t h e  tV— Sb O tak cott . At ar e~, Q, t he  single dail y PC—9
t ak eo t f w o u l d  have ,i max im um sound level ot 8~ dBA (outdoors)
Tab to 1 1 nd i - a t  es tha t most people would jud ge this sound l e v e l  as
loud  . Iloweve r , t h i s  sound level W O U l d  o c c u r  on lv one e during a day
for onl y a few seconds in d u rat  ion .  The maximum sound level experi-
enced indoors  by t h i s  t a k e o f f  would  be 70 or 80 dBA dep e n d i n g  on the
season ot  t h e  y e ar  ( T a b l e  1)•  Table 3 indicates that coninunication
between two people would be difficult outdoors during the few
seconds when the maximum sound leve l occurs. People indoors
with a I 0 to 21) ii BA reduc t [on of this maximum sound I eve 1 WOU I d be
ab l e  to communicate wi th a raised voi ce i t t h e  d 1st ant’ e hot wv en t a I ker
and list ener d i d  not exceed ~ or 10 t ee . At d lot anc es great or
peop le wou ld  f ind c ommun i c at  ion d 1ff i cut t and you I d be required to
shout

At area P, the DC—9 nighttime takeoff would be the most noise critical
opera t ion  w i t h  a maximum sound level of approximatel y 81 dBA. Table 1
indicates that this sound level would be moderatel y loud for most
peop le. The ni ght t a k e o f f  would be more critical t han  the d a y t i m e
takeoff of the same sound level because peop le usuall y judge noises
to be more annoying at night as compared to the daytime hours~ One
reason for this is the fact that the ambient level of the neighborhood
would be lower at night as compared to the daytime hours. The greater
difference between the ambient soun d leve l at n igh t  and the maxi mum
sound level of the DC-9 takeoff would make the night takeoff more
noticeable as compared to the daytime takeoff. Note that the Learjet
takeoff has as high a noise level as the DC-9 (85 dBA vs. 81 dRA) .
However, it may be difficult for most people to distinguish which
aircraft is more noisy.

Conclusions:

The DC—9 will be the most noise critical operat iou at Mythical Airport.
However , the sma I I number  of d a l i  v t I ig li t s (tour I i g i l t  s ~.-r d i v ~ ~-j I~~~i Id
Out at tt-r si gn if i o . i l l t  Iv t lie no lOt O ily  I i oiil~i t ’ i l t  i l l  1110 F & ’ S  ItIt’iII Ia I
neighborhoods P and Q. The most noise critic al operations will be the
morn ing  DC—9 t a k e o f f  past n o i s e —se n sit i v e  area  Q and the  n i g h t  DC—9
t a k e o f f  past noise  sensitive area P.

The morning DC—9 takeoff past point Q will be perceived by most
people as more noisy than the existing CV—580 takeoff. This morning
DC—9 t a k e o f f  w i l l  be a noticeable change for most peop l e .  The DC—9
operations past point P w Ill be perceived as noisy as the existing Lear—
jet operations. The nighttime DC—9 takeoff will he the most n o i se
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critica l operation , because of sleep or TV interference , at a time

when ambient noise levels are about 10 dE lower than in daytime.

Finally , the number of jet operations will more than double with

the introduction of the DC-9 (6 Learjet plus 8 DC-9 operations per

- ;  day). This may prove to be an i rr i tat ion to some people.

38

- ~~~ i$~’& -
— ~~~~~~~ ~~~~~ 

~~~~~~~~~~~~~~ — -  —---—— ~— 554



~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

-

CASE STUDY - AIR TRAFFIC

Establishment of a New Jet Departure Flight Track —

Statement of the Problem:

What will be the change in noise impact at an identified noise—sensitive
area’ with the establishment of a new jet departure flight track and
the shifting of all departing jet traffic to the new flight track
from an existing flight track?

Given:

1. It is proposed to establish a new jet departure flight track (B) at
Golden State Municipal Airport. See Figure 9. It is also proposed
to shift all jet departures from flight track (A) to the new flight
track (B).

2. The land parcel identified in Figure 9 is a noise—sensit ive urban
neighborhood consisting of medium income famil ies .  Golden State
Municipal Airport is a medium size air carrier airport .

3. Jet aircraft make up 20 percent of total airport operations and
therefore general aviation piston operations will not be considered .

4. Landing operations will not be considered because jet takeoffs are
the noise—critical operation . 90 percent of all jet departures
(annual average) currently use flight track (A). Less than 10
percent of all landing operations (annual average) occur on flight
track (C).

5. Aircraft types considered and average daily departures on flight
track (A) by time of day .

Aircraft Range Evening 
- 

Nig h t Total

707—l2OB (1500 NM) 1 1 2

727—200 (700 NM) 24 3 3 30

DC—9—30 (450 NIl) 6 1 2 9

Learj et  4 1 S
46

Day (7:00 a.m. — 7:00 p.m.)
Evening (7:00 p.m. - 10:00 p.m.)
Night (10:00 p.m. — 7:00 a.m.)

39
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6. Flight track (A) - D
1 

= 16,000 feet D2 = 1,000 feet

Flight t ract (B) — D1 = 12 , 000 feet D2 = 3,000 feet

There has been a long history of noise complaints from the land parcel
shown in Figure 9. In fact, the prima ry reason for this proposed action
is noise complaints .

Planned changes in land use should also be considered in assessing the
effort on noise sensitive areas. Coordination with land use authorities
may also be pert inent.

Calculations:

1. Maximum Sound Level in dnA at the land parcel with jet aircraft using
flight track (A).

for all aircraft on flight track (A) = 16 , 000 feet

D2 for all aircraft on flight track (A) = 1, 000 feet

Consult Profile Charts for altitude h:

707—120B h 1200’ (Figure 15)

727— 200 h = 975’ (Figure 14)

DC— 9— 30 h = 1360’ (Figure 12)

Learjet h = 1800’ (Figure 18)

Calculate slan t ran ge dis tance S:

707—1208 — S = ,
~J 1200)

2 + (l0O0)~ = 1562’

727—200 — S = 
~~ 

(975) 2 + (l000)~ = 1397’

9 30 - S = \Jii ~~~~~~~~~ + (1 000~~ = 1688’

Learjet - S = \JTi~ ö0) 2 + (lO005~ 2059 ’

41

L



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
--- - --—- -____________________________________ 

_________________________— . ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
-

Consult Noise Tables for dBA value.

Maximum Sound Level

707—1208 — 99 dBA (conservative calculation) (Table 7)

727-200 — 98 dBA (Table 6)
DC—9—30 — 93 dBA (Table 4)

Learjet = 92 dBA (Table 11)

Therefore , the current most noise—critical operation for the land
parcel under consideration are the two 707—120B departures each day .

However , the ’ 727—200 departures will be perceived as almost equall y

JS noisy , while t h e  Lcar je t  and the DC— 9 may be perceived as
less noisy.

2. Maximum Sound Level in dBA at the Land Parcel with aircraft using
flight track (B)

— 12,000 fee t

D2 3 ,000 f eet

Consult Profile chart for altitude h

707—1 20B — 700’

727-2 00 — 500’

DC— 9—30 — 850’

Learjet — 1150’

Calculate slant range distance S

707— 12 0B — S — 
J~7OO) 2 + (3ØØØ) 2 — 3081’

727—ZOO — S — J~~~Q)
2 
+ (3000) 2 — 3041’

DC—9—30 — S — J~~~O) 2 + (3000) 2 
— 3118’

Learjet — S — J~Ti~ O) 2 
+ (3000) 2 — 3213 ’
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FIGURE 10

IMPACT OF ESTABLISHMENT OF
NEW JET DEPARTURE FLIGHT TRACK

Before Af ter

B-707 99 dBA 90 dBA

8—721 98 dBA 89 dBA

DC—9 93 dBA 85 dBA

Learjet 92 dBA 87 dBA

NOTE: If increases in air traffic for the noisier aircraft are
projected , this chart and explanatory text should be
expanded to describe the effect of the increase .
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Consult Noise Table for  dBA value
Maximum Sound Level

707— 120 — 90 dBA
727—100 — 89 dBA
DC— 9—3 0 85 dBA
Learjet — 87 dBA

Analv~~Is -j ~ pac t of the E s t ab  ii shment of a New Jet  Do na u r e  Fl ight Track

11w establishment of flight t rack (~~~~
) and the shift of al lot departures

ron li cli t track (A) to (B) will result in  a reduction o t ~ 5 t o  9 ~1BA
l o t-  ot a I r ct -~i f t  11110 w il l be N’ roe  ived  is a rt ’duc t ion o 1 no i so at t I l e
l au d  p t i ~ -e i  by a p i t r o x i n i a t e l  V one— Ii.i I I

Ilit . m i- b it t flOIst love I ~ t t l i t  1 0 1 S t ’ i i t ’ i l Sj t j V t ’ land p~ii~t ’0 l is  t O t  inii t~-d i t

hetw~en 12—77 dHA (i- i ti re S , 1 jut I - ’)  . Tab to I I n i  I ~~~i t  t ’O t liii thi is sound
I OVO I rmnc O-s I rum q u i e t  to  modoi;i clv loud . TIit I ow ruipe (be I ow 0 1 P A )
would most I Ike I ~ occur at  n [ p u t  ~i~ I tIti’ inod~~r a t  t i  v l oud  s~ uiid ~~‘~‘ ‘  ~~~ i n~
the ~l~iv

P r i o r  to  t i i t ’ est ib I ishmt Il t of the new depart tire I I i i i :  t r a c k , t h e  n o i s e
se t i s it  ive  land  part - t 1 was exposed t o  n u m e r o u s  i i  r c r a ft  i-v en t  s eat -h  d i v  w i t h
a maximum sound 1 evt -i for depart i i i  et s iou ’. i between ~9 d111\ m u d

~ t IBA . l a b  I c  I j u i t i  j~-a t t O  I t t Ii i s  s o tu t i d  I cv t i  i s  I end to v t t \

I oud and  ire ot  I i k e  1 v l i t  I O t t  O t t  a b i  e t t i~e ot  it e - op  I ~ lii i — i  u t  - I cWlt i h eed
has had a long It i s t u r y  of no iso comI) 1 a lot s . Even wit Ii a 1 P dii t o 20 d P
reduc t [on in sound level  provided by a b u i l d i n g  or hou se (Tabl e 2) , commun I —

cat  [on indoors would  he d i f f i c u l t  d u r i n g  the  peak of ea ch le t  a i r c r a f t  event
Table 3 indicates that  a 10 Pb ri-duct ton of tile out Poet- t((( d lL\ maximum
sound level would require peop le indoors to shout in order to communicate
dur ing  those few seconds when the maximum sound level of the aircraft event
occurs. (89 dBA level in Table 3)

A crucial factor that adds to the number of noise complaints is the high
volume of jet departures (46 takeoffs per day). As peop le are exposed to
increasing numbers of noisy aircraft events, their annoyance can increase
significantly. The most annoy ing aircraft departures are most likely to
be the six n ighit departures. I)ur log the night , the .imb lent not so level of
the neighborhood would drop below 50 dBA . These departing jet aircraft
at night would be perceived as approximately 16 times as noisy as the
neighborhood ambient level (Table 1).

The establishment of the new jet departure flight track will result in a
reduction in the maximum sound level at the noise sensitive neighborhood
by 5 dBA to 9 dBA for jet aircraft. This will be perceived as a reduction
of noise at the noise sensitive neighborhood by almost one—half (Table I)
for some aircraft.
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Departing jet aircraft on new flight track (B) will result in a maximum
sound level at the noise sensitive neighborhood ranging from between ~10
dBA and 85 dBA. Table 1 indicates that this wil l  be judged as loud by most
people. A 20 dB reduction in sound level provided by a building or house will
drop sound levels indoors to approximately that of a television or vacuum
cleaner (Table 1 — 70 dBA). Communication indoors will be possible during
the peak of each aircraft event with a raised voice (Table 3 — 69 dBA
interference level). The most annoying aircraft events will most likely remain
those that occur at night when the ambient sound level of the neighborhood
drops .

The establishment of the new jet departure flight track is expected to reduce
to some degree the number of noise complaints. However , this neighborhood
must still be considered as significantly impacted by aircraft noise. It
is expected to continue to be a source of noise complaints. Future changes
in airport layout and operation may provide additional noise relief.
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TA2LE 4

NOISE TABLE

- 4  DC—9

Maxiia.im A-Weighted Sound Levels

Thrust Levels
(Pounds Per Engine)

12000 10000 6000
Slant
Distance
(Feet)

300 111 dBA 108 cIBA 105 CIBA

400 107 104 99

600 103 100 94

1000 98 94 87

2000 90 86 77

4000 81 76 66

6000 76 71 60

10 ,000 69 64 50

16,000 64 59 45

20,000 60 55 40

Takeoff Thrust

12 ,000 lb. until 1500 feet altitude
10,000 lb. above 1500 feet altitude

Landing Thrust

6000 lbs.

55

- _~~
s -t~

- - \.~
--.;i- - - .

-‘.
,.‘-- ~1..

.
~~ “ f .

— 
t~*.__~_ —~ - —



- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

I ’-

TABLE S S

NOISE TABLE

H 8—737

Maximum A—Weighted Sound Levels

Thrust Levels
(Pounds Per Engine)

12000 10000 4800
Slant
Distance
(Feet)

300 109 dBA 106 cIBA 99 CIBA

400 105 104 93

600 101 100 88

1000 96 94 82

2000 89 86 72

4000 81 78 62

6000 76 73 57

10,000 68 66 50

16,000 . 64 59 41.

20 ,000 60 55 36

Takeoff Thrust

12 ,000 lbs. until 1,500 feet altitude
10,000 lbs. above 1,500 feet altitude

Landing Thrust

4800 lbs.

Li- - - 

56
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TABLE 6

NOISE TABLE - -

B—727

Maximum A-Weighted Sound Levels

Thrust Levels
— 

(Pounds Per Engine)

12000 10000 6000
Slant
1~istapce(Feet)

300 110 cIBA 108 dBA 104 dBA

400 108 106 101

600 105 1.01 96

1000 100 96 89

2000 93 88 79

4000 85 80 69

6000 80 75 62

10,000 73 68 54

16,000 66 61 47

20,000 62 57 42

Takeoff Thrust

12,000 lbs. until 1500 fee t al titude
10,000 lbs. above 1500 fee t altitude

Landing Thrust

6000 lbs.

57

_____  - _ ___ __ t
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TABLE 7

NOISE TABLE

B—707

Maximum A-Weighted Sound Levels

Thrust Levels
(Pounds Per Engine)

14000 11990 3885
Slant
Distance
~~~~t)

300 119 dBA 117 dBA 110 dBA

400 113 112 105

600 110 108 100

1000 104 102

2000 95 92 84

4000 86 82 73

6000 80 76 65

10,000 73 68 55

16,000 65 59 48

20 ,000 61 55 44

- 
- Takeoff Thrust

14,000 lbs. until 1500 feet altitude
11,990 lbs. above 1500 feet altitude

Landing Thrust

3885 lbs.

58
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TABLE 8

NOISE TABLE

DC— S

Maximum A-Weighted Sound Levels

Thrust Levels
(Pounds Pe-- Engine) - - :

~S250 - 11990 3630
Slant
Distance
(iee t)

300 119 dBA 117 dBA 110 dBA

400 113 112 105

600 110 108 100

1000 104 102 94

2000 95 92 84

4000 86 82 73

6000 80 76 65

10,000 73 68 55

16,000 65 59 48

20 ,000 61 55 44

Takeoff Thrust

15 ,250 lbs. until 1500 feet altitude
11,990 lbs. above 1500 feet altitude

Landing Thrust

3630 lbs.

59
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I TABLE 9

NOISE TABLE

H DC— 1 O

Maximum A—Weigh ted Sound Levels

- Thrust Levels
(Pound s Per Et-tgint ’)

30800 
_____ 

9200
I Slant

Distance
~leet)

300 107 dBA 98 dBA

- 

- 
400 101 91

H 600 97

1000 91 79

2000 82 68

4000 71 ~7

6000 65 50

I 10,000

T akeof f  30800 lbs.
LandIng  9200 lbs.

I 60

-
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TABLE 10

NOISE TABLE

CV—580 and 2—Engine Piston

Maximum A—Weighted Sound Levels

Thrust Levels
(Pounds Per Engine)

Slant Takeoff Landing
Distance
(Feet)

300 98 dBA 88 dM

400 97 86

600 93 83

1000 89 79

2000 83 72

4000 76 65

6000 71 59

10,000 65 53

16,000 58 46

20,000 54 42

61
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TABLE 11

NOISE TABLE

Sabre Liner

Maziimjm A-Weighted Sound Levels
4 

Thrust Levels
(Pounds Per Eng ine)

Slant Takeoff Landing
1~~stapce 3450 865
(~eec)

300 108 dBA 96 dM
400 102 90
600 98 86
1000 92 80
2000 83 70
4000 74 58
6000 68 51

10,000 60 43
16,000 53 3
20 ,000 48 --

Learjet

Maximum A-Weighted Sound Levels

Thrust Levels
(Pounds Per Engine)

Slant Takeoff Landing
Distance 2500 1050
(~eet)

300 112 dBA 95 dBA
400 110 93
600 106 89
1000 101 84
2000 92 77
4000 83 69
6000 77 61

10,000 69 S4
16,000 61 46
20 ,000 55 --

62
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TABLE 12 H

NOISE TABLE

~u 1f st ream II

Maximum A-Weighted Sound Levels

Thrust Levels
(Pounds Per Engine)

Slant Takeo f f Landing
Distance 9300 3200
(Tee t)

300 110 cIBA 92 cIBA

400 108 90

600 105 86 F
1000 101 82

2000 95 75

4000 88 67

6000 $3 62

10 , 000 77 55

16,000 71 47

20 ,000 66 42

63
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TABLE 13

NOISE TABLE

Cessna 310

Maximum A—Weighted Sound Levels

Slant
I~istapce Takeoff Landin~(rear)

300 88 dBA 82 dBA

400 84 77

600 81 74

-~~ 1000 77 69

2000 70 63

4000 63 54

6000 59 49

10,000 53 42

64
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TABLE 14

NOISE TABLE

Cessna Citation

Maximum A—Weighted Sound Levels

Thrust Levels

Slant Takeoff Landing
Distance 1550 510
~Feet)

300 90 dBA 81 dM
400 88 78
600 84 74
1000 80 69
2000 73 63
4000 65 54
6000 59 48

10,000 52 40

Twin Otter ,

Maximum A—Weighted Sound Levels

Slant
Takeoff Landing

300 88 dBA 85 dBA
400 83 80
600 80 76
1000 75 71
2000 68 62
4000 S9 51
6000 55 43

10,000 47 33

IUI - . - - I

65


