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The USAF routinely conducts low-altitude, high-speed training missions on Military
Training Routes (MTR)s and within Military Operating Areas (MOA)s. The noise
produced by these missions can be characterized as sporadic, with short durations, rapid
onsets and higher levels compared to noise generated around airbases. The L, noise
metric has been used by the USAF as an interim metric to assess the impact of noise
generated by MTR and MOA missions on the civilian population. The USAF conducted
a series of acoustic and psychoacoustic studies to measure the noise levels and validate
the L., metric. The acoustic studies measured the flight track dispersion across several
MTRs and noise signatures from low-altitude, high-speed flyovers. The psychoacoustic
studies primarily examined the contribution of sound exposure level, onset rate, and the
sporadic nature of flyovers to the development of annoyance. From these acoustic and
psychoacoustic studies a revised noise metric has been recommended. This validated
nmse metric and tract dispersion model are used in ROUTEMAP II and MOA‘\/IAP,

MOA operations, respecmel}

Mr. Robert C. McKinley is a research psychologist for the Noise Effects Branch
of Armstrong Laboratory of the United States Air Force. His primary research has been
human response to noise. He is also interested in developing educational tools for
addressing noise concerns. Bob started working for the Noise Effects Branch in
December 1989. He has recently completed his masters degree from Wright State
University in Human Factors Psychology.



Rojunjo o veqoy Aq pajussaid

upjiold ‘f ylsuuay pue
‘ouljoly uyor
“olusnis olig
‘siiieH Asjuels "9
‘Aajunjoiy "0 ueqoy

‘asiou (HLIn)
ainoy bBuiurea] Atelp jo

selpnis 4YSN JO Malnay

e A
i,
= G
§) \Nm\u‘m
< e
0 v < &
3 {
o M

&

o

HONVYH4 S103443 3SION
S31HO1VHO8V1 D NOHLSINYY

Y
; 2
AHOLYHOAY
ONOHLSHIY



"1oeduw ssasse 0} saliojeloqe]
BuoJiswly 10} payiom sey saliojeloqge] S|AM -

'dVINTLNOHY ul pasn sujaw P wpeiuy -

saseqdie punoJe
pajelaualb asiou o0} patedwod sjaAa| Jaybiy —

sjosuo pides -
suoljeinp Loys —
oipelods —
:Se paziiajoeleyd asioN -

‘suoljeado yelaare paads ybiy ‘epniilje moj
A1} 01 Juswadinbal Huluies) e sey 9s104 Iy ‘s N -
UOI]OIpPo.lu|

HONVHS S103443 3SION
S3IHOLYHOEY1 ONOHLSWHY




ap Gt
Aq juaiquie m:_cmmoxm [9A9] punos pajybiom

-V Xew Yyum sjuana o} Ajuo paijdde Ajeuad -

‘lTan97 ainsodx3 punosg
3y} o} pappe Ajjeuad ajel josuo gp g o1 dn -

"suonelado jo Jaqunu jsaybiy ay) yum yjuow
lepusajed ayj o} jenbe pouad uoneibajuy -

‘oMaw “Pq ay} jo uoneoyipop -

WP wie)u

HONVHSE S193443 3SION
SIHOLYHOIV1 HNOHLSNHY

Eo_,éa% f
oéz%%% \.



?\mvv 9}0J J98UQ
001l gy ¢ ¢ ol g ¥

LA L

£ 2 1
] H

LR L

o

(ap) 13s o3 Aipusd

i i i
0

it [

| ol
‘ap ¢ sI Ajjeuad s/gp Qg < sojed 19sU0 10

‘"6 L-(184 }J9suo)?'boj 9'9| sjenba
Kyjeuad s/gp Q€ pue S| usamiaq Sajed 19Suo 104

'S/gp GL> sajed 1asuo 10} Ajjeuad ajel }9suo oN

Aljeuad a1ey 19suQ wiauj

HONVHE S103443 3SION

&) {
AHOLVHOH ﬁ
ONOHISMYY

RTINS ST




‘'saouelsip |elaje| abiej 1e s1ybiyy
m_u_.;:_m-ao_ 10} uollenualje ss8IXae palnsealy -

(bero -

13S+.86800°0 *+ ammto jei91e7, 10000 -
9pNil|V.822€000°0 - P22dS,.t2200°0)«x0°0L = LISNO

‘elep painseaw wouj pajoipald ajed 19suQ

‘'S19N0A |} paads-ybiy
‘@pniije-mo| wolj sainjeubis asiou painses|y

SaIpn}s 21}SnoJde asnoy-uj
uoljepijeA ainsodxg asIoN

HONVYH4 S103443 3SION
S31HOLVYHO8V1 O NOHLSINHV




'SHLIN [eI9ASS SS0J0k S|aAd] 9SI0U pajepljep -
(Ylpim anoy £1°0 = @s) uonnquisip (4A) pasiadsiq —
suolietado ybify (HA)
,,nmm._mc_m_n.m pue (4]) .2ulj-121ua9,, woJj uonnquisiq —
"SHLIN |BI9A3S SS0J0k uolstadsip yoeu) b4 -

salpnis a1snooe a|AM
uoneplije) ainsodxg asioN

HONVYH4 S103443 3SION

AHOLIYHOEYY
ONOB LY v




psuueld

0€ syjuow ¢ jeed QWIOH UMQ,

€9 yiuow | | |eay % pale|jnwis dWOH umQ pLgAH

09 yogxe pale|nwis 9WOoH pajuay

9/ yzgxe pale|nwis Aiojeloqgen
salpnis a|AMm

00L< uiwl gg X g palejnuwig >._0~m‘.onm.._

salpnis asnoy-uj
syalqng | ewil |

10 # oIns0dx3 92.1N0S 9SION bumes Apnig

salpnis d13snooeoyoAsd jo aouanboag
uonepijep “F

HONVHY S103443 3SION
S3AIHOLVHOLV1 ONOHLSINHV

m

SRR |
AMCIWHOHY A
DNOHLBHEY x



uollenp JUSAD —
Buipoes —

yse} s 109lqns —

|9A8] 8siou punoabyoeq —
ainjeu aipelods —

SJU9AD JO Jaquinu —

alel 1osuo —

|oA8] ainsodxa punos —

:Buimoj|o} ay} Jo asueAouue
uewiny o} uoinNgLuod ayj pauiwexy -

Salpn}s 211snhodeoydAsd

uonepiep P
HONVHSE S103443 3SION

S

shnn RNl

AHOLYHOEYY
ONOY LBWY



ba7 jo yuepuadapul sjuans jo Jaquinu —
yjse} s Joalgns —
ainjeu oipeods —
jueoiubis joN -
[9A8] 8S10U punoJbyoeq —
uoljeinp JUdAd —
m:_umm —
 9JeJ19sU0 -
|oAd] ainsodxa punos —
ueoubis

S}insoy
salpnis 21}snodeoydsAsd

HONVYHE S103443 3SION
S31HO1VHOaV1 O NOHLSINYY

AHOLYHOHEY? W/
DNOULSNY .\\v



Mean Annoyance Rating
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