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FOREWARD

The FAA has been conductinE controlled helicopter noise measurement programs

since 1975, The data have been used for a variety of purposes, including

evaluation of proposed U°S. and international noise standards and

validation of helicopter noise prediction methodologies.

This report documents _he results of FAA measurement proEroms conducted

in 1976, 1978, and 1980 in a sinEle report with data formatted specifically

for envlronmental impact analyses. In recognition of ErowinE publlc concern

over potentially adverse noise impact assoeiated with helicopter operutionsp

the F_A cncourases helicopter and heliport operators to analyze noise impact

as part of the normal heliport plannins process. The dora base contained in

this report provides the noise input informatlon necessary to develop helicopter

noise exposure footprints or contours using a computer model such as the FAA

Integrated Noise Model (INM),
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CHAPTER i

INTRODOCT ION

Civilian helicopter traffic is growing rapidly and the resulting

noise is bocomlng increasingly noticeable, especially in major

urban areas. The frequency of complalnceabout helicopter noise

has remained relatlvely low, probably because of the efforts of

hdllcopner .operators, heliport operators, urban planning

offlclalo end the FAA to keep community nolse impacts at a

minlmem through such measures as routing helicopters away from

nolse-uensltive laod uses and operating helicopters so as to

minimize She levels of noise emitted and transmitted t:o the

ground.

The FAA has instituted a seales of survey_ to enable it to keep

'abreast of the soles pecfocmanc_ of the vaeloue helicopter

models and to assemble a body of data for use in estimating the

:_ii community noise contrlbutiono of actual and pcoJ outed hellcspter

_: operations and facilities. Extenslve surveys have been

performed in ,N_ York City and in Pheonlx, Arizona, and smeller

O_V©yS have base performed in several other _aces,

]:

This report deocrlbeu sur._veys of non-milltary helicopter noise

at and near heli_ado in five metropolitan areas: Chicago, IL;

_ Long Beach, CA; New Orleans, LA; Portland, OR; and SemCtle, WA.

_ r _n ""oh metropolltao area, noise measurements were made at three

or four heliports o_ hellpads. At each heliport or hellpad,

three noise mo_nltnrlnq _tatione were set up in e ,llnoar array ,at

dlstancoe of .appEoxlmatel¥ 150 fe_e_J;,300 fee t and 450 feet from
I

. the hdllpad _ong a oult.ahle app_gach or de_rCure fllqht pa_,

:_ (_/hmre posolble, s commonly used fllght path wad _elecCed. In

* some eases, it was not feasible to set up stations along a

commonly used path,) The starless were used to measure and

: record soles levels during the performance of a ston_rd series

i _,
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located at airporte the effect of helicopter noise an the

resldeatlal areas eround airports comes prlaaril¥ from

helicopter overflights inca, noc from halipad operaglons.

Each merropollcan area surveyed Is the subject of a separate

chapter af chin report. In eddlClon Co the noise aeasurement

data aDCalned, each chapter provldns dace on locatian, frequency

sf hellcapter apcrarlaau, and type of helicopter operations at

every idantifla_le h¢llpad or heliport in regular civilian use

in the metrapolltan area. Infocmaclan is also provided an any

hellcaptsg nolne abaComent procedures in effect and any

available noise osmlolalnt ecatletlca. FOr each heli_d or

heliport where holt@ measurements were made, the land use in the

vi¢lalty le dnenribod.

In all, sales measurements_ were. obcelned eC 18 hellpade for

eight h_icapter nadela. Th_ meosutementa a_s eumaariznd in

Tthle i which reports the hlgheat value af Lmex (_exlmum Noise

_.ove.l) recorded .',c $ta_Lon I, far each Cent aloe,

Value, af Lmax at Scarlet 1 caa_ed from 89.1 co 103.4 de(A).

Thla wlda range la attributable to several fastoca_ the use of

differen= helicopter madel_ £n the teats_ differences in the

dletanne foam Scae,_oa 1 to t:he heliImdt differences between the i

elevation of Station 1 and the helilmd_ dlfferences in the

helicopter angle of approach or _ke-offl devla_lan Of epproauh

or de_rtuca p_th from the dlreacloa of _he llae of meaaureJaanC

starlets; and dlffernncns in ground surface and structures

affecclng asund pco_agation, T_o other reasons fo_ variation

ace indicated in the table_ the maneuver being pecfocaed when

the largaet L,.ax value wan recorded, end the distance from the

_Ioli_ad to Scatlaa i. (Thi_ distance is qreater rhea the

distance from the helicopter co Station 1 when the longest Lanx

oceura during an approach or teJce-off.)
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_I published by the Helicopter Association International as
guidelines _o be used by helicopter pilots operating in the

i

I state. [Source: 1984 - 85 Illinois Airport Directory, Illinois

Department of Transportation, pp. 153 -154.]. These include:

- Following high ambient ,oise routes (highways,

rail roads, etc.);

- Following unpopulated routes (waterways, etc.) ;

- Maintaining altitude (100O ft.) where possible;

- Reducing speed;

- Observing low noise speed/descent settings;

- Avoiding sharp maneuvers;
i

- Varying flight routes; and

Using steep takeoff/descent profiles.

According to information obtained from helicopter operators and

airport and city officials, there are currently 14 helipads

located in the Chicago metropolitan area. Eight of the helipads

are located in the downtown .Central Business District (CBD),

four in the southern part of the city, and two in the northern

part of the city. Figure 7.1 shows the street map locations of

these hel ipads. Noise measurements were obtained for

standardized helicopter maneuvers at locations 1 through 4.

The eight helipads located in the CBD include one at the

Continental Bank corporate office, one at Cook County Hospital,

two at Chicago Fire Department locations, and four public use

helipads at Meigs Field Airport.

The Continental Bank helipad is at street level and is used

mainly for transporting bank executive personnel. Occasionally

it is used by non-bank helicopter operators transporting

executives to and from the CBD. The numbe_ of operations at

this heliped averages between two and three pe_ day. The

hellpad is at the intersection of two large downtown streets

adjacent to railroad tracks. Other land use in the vicinity

consists of commercial and light manufacturing businesses.
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a _ "_ residential neighborhood located south of the Lakefront

Many of the helicopter operations at the Lakefront Airport

involve flying over this neighborhood at an altitude of between
[ ',

300 and 500 feet. (Section 8.3 contains noise level data

obtained from several flights over this neighborhood.) In an

effort to minimize the noise impact from helicopter operations

on residential neighborhoods near the airport, the FAA and the

' Lakefront Airport Manager hive established recommended noise

abatement procedures for helicopter pilots. These procedures

require that:

- All helicopter pilots maintain an altitude of at least

300 feet before beginning their descent into the

airport;

Helicopter pilots depart and approach the airport from

the • east and west over Lake Ponchartraln whenever

possible;

i[i Pilots. fly over major highways and waterways
whenever possible;

r!i - Pilots use operational procedures recommended in the

!i'[ "Fly Neighborly P_ogr am" ["Fly Neighborly Program",

Helicopter Association International, February 1982].

I i
_:; According to operations data obtained from helicopter operators

iI and the FAA, there are cur renely 9 operational hal ipad
[i facilities located in the New Orleans area. Figure 8.1 shows
I

their locations. Five of the facilities are located at

Lakef font Airport. Four of these are operated by private

helicopter companies: Pumpkin Helicopter, Ins. (Location i),

Chevron Oil (Location 2), S.e Wast Airways, Inc. (Location 5)

and Jet America (Location 6). The fifth is operated by _he

Louisiana National Guard (Location 3), Noise measurements for

the standardised helicopter noise test maneuvers were obtained

at Locations 1 and 2.
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l Table 1

EUMHARYOF HAXIMUMNOISE LEVELS RECOROEDIN TESTS

Statlon 1 IJnax P_l_.... Helicopter Type of to Hallpad At
Ulty Hellpad Model I_neuvsr (foe?) Station 1 _"

Long Baach_ CA LA 5herlff*s Hughes 300B takeoff 174 g6.o _0 L
^oro Bureau

Mr Boll 20E-L epprooch 188 95.2 5-0
Logistics

Peclflo Wing Robinson 22 takeoff 254 92.5 lOB
and Rotor

Seattle, NA _rocopter, Boll 205B hover I00 101.2
In¢.

i

Rooftop A Hughes 500D takeoff 110 100.4 70

Wl_ferhnumer BoIZ 206B approach 150 100.9 _0 ?

Rooftop B Bell 206B takeoff 119 94.0 _c_

Portland_ OR Emenuel Hoesor- hover 227 go_3 ?
• Hospital sohmltt !

BI05
Forl_land Publl¢ Boll 206B approach 112 95.0 _0

. Use Hal I port

FIo_tlng Point Aguste approach • 150 103.4 _0 _ i
$ystc_s AI09A I

KATU-TV Hughes 500B takeoff* 150 89.4 , _to_ @ _i

Chicago, IL Executive Bell 205B takeoff* 145 g4.7 _o+
Helicopter

WGN-W Enstrom F2B approach_ 150 89.1 _0

Helgs Field Hughes 500D hover 155 93.4

U. of Chicago Aerospstlale approach 108 I01.4 I_
Hospital Twin Star

i New Orleans, LA Pumpkin Hell- Bell 205L takeoff" 300 g4.5 _'O_

:: coptars_ Inc.

i Chevron Oil Bell 2068 hover + 150 90.0

Petroleum Bell 206B takeoff 140 96.4 4b-_
_i Helicopters,
i Inc.

• = Hsneuver was not performed directly over _esurement errsy.
, ........ .... :: ........ "_ _ _r÷ormed at thls test site.



Table 2

!i
EQUIVALENTAND NAXIHUNNOISE LEVELSAT STATION 5

,.:, WITH AND WITHOUTHELICOPTERTESTING

C¢_un Ity nolsQ

_,{J_ Oletan¢o Nlthe_ See_leqWithout

t_¢(_A'_l_'l]_ City/ Station 3 To Sampll Hal Iooptor HoiicoptorNollped Land Use Hellan_ P_rlad Teetlna Teetln_
_.__T (feet) (mln) L_q LmQxLeqL_ax Sourceof

(dB(A)) (dE(A)) Non-test
Lmcx

Long Baach_ C_:

LA Shorlffts open 685 30 65 82 B1/65 85 helicopter
"_IO°_ Aaro Buraau space flyover

Air L_JletlcJ airport 625 60 65 -- 62 _ --

Seal-rio, W^:

Aorocoptar, airport 480 60 84 -- 77/75 114 Lear jet
la¢, earl/i-up

Rooftop A COD 665 6S B9 85 B8 87 truck brakes

Wayarhauaor airport 452 30 71 91 73 92 com_Qrclal
Jet takeoff

Portlond_ OR:

Emanuel rosl-

Hospital donttel 51B 60 85 88 58/62 80 heavy truck

Portland open 435 6S $6 B5 60 74 Bell 206B
Public Use speco landing
Heliport

Floating commer* 474 SO 74 g7 52/61 81 helicopter
Point clal/ flyover
Syst_s resl-

dential

KATU-TV CBD 500 60 68 88 63/64 94 heavy truck i

Chlcagoj IL:

Executive airport 445 60 SO 105 68/7g 101 Co_orclsl je',
Helicopter takeoff
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TABLE 4.10 NOZSE(1ATA FOR /_U_J. ZN-SEFE/ICE HELZCQFrER C_ERATIQN IN 1HE YICINZTY OF LON8 BEA_I :

I ] Ea_Imnt,d [ Hoe=utreCht i .!:-
I I ALtltud, I lOurat| on [

Evont De=orlp_lon ] Looet|on _ I (In mac) I [_nconda] I Loq SEL Lmax

H=__cop_ap flyover. I 500 [1] (11 [I] 62 '

(St=tlon 3] ]i

Holt coptar fLyovur. I 500 [I] [I] [I| 62

(Scstton 3]

Huohoo 0009 approach 1 500 19 65.3 76.1 68.4
overhead and Looped [$=atlon 1]
behind Station I.

Some an above. 1 5DO t9 61.7 74.0 64.1

(Gzatian 2J

S_n an ,hove. 1 500 ll] [lJ [1] 62

: (Start on 3]

Hughen 3OOJ]approach 1 500 29 65.5 99.1 70.5

ovorhood god LoopOd (Sta1_1oR I]

behind _tattofl 1,

5can au above. 1 500 29 62.2 77.1 67.3

_ (Station 2)

Soma a= shove, 1 500 [1] [1] (11 62

_ ( St,4I;1on Q]
i,

_; Hoghou QOODapproach 1 5go 24 65.3 79.1 70.2

_! overhand and Looped (Station 1]
behind S_sl;lon 1.

I_ Soma an above, 1 50D 24 64.2 77.8 67°4'

/_; ( 5tntt on 2)
;!

Soma on above. 1 500 [1] [1] [1] 64

(Station _)

Hughao QOOQ approach 1 _ 50D 09 65.9 91.4 69.6

ovol,gaad and Looped (S=atton 1] ,
unbind Star|on I,

Some oa above. 1 500 09 65.3 8Q.9 89.9

(9¢ottan 2]

ALL no|_ deC= poc_l'dod =lth h-teroquuncy weighting and nLo= reoponno tlma avorootnOo
• _o_l FIgurol;4.14 end 4.15 fop _do_on Looottonno

[t] fio_se Loyola moo=uteri mtth CNA whtc;1 in not c_pnhLa

of r_cordtng mua_uPmnn_ du;'o_tonw Lcq, and SB. fop atn_Lo-avanc=.

[continued naxt p_ga]
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T/_LE 4olq lcontleueo]
}

i
l l Eetlma&ed I Henuur_ent

I I ^L_ltogo I Dur_t_eo

Event Damcrtptlon I Location* I (In rage] I [socondol Luq SEL Lmlx i

Sale al _bova. 1 500 [1] [1] [11 64 l

(Staglon O]

Hugha_ :]006 approach 1 500 [lJ (I] [1] 60

overhead and Looped [Stasfon 3J
bohfnd Sutfun I,

HaLo Looped around 2 5QQ 7D 63.9 8_.4 69,8
S_l:_on 3 grid ('L_ (Szal;ton I]

paraLLeL to laaaura--

moNf, array,

Sema an above, 2 5OQ 24 G6.O O1,B 70,0

( Station _.]

Hue an above. 2 HOD (1] [t] (I] 67

( Sl;al;i off 3]

HaLo Looped 1600' 2 SaD 20 68.3 81,3 7Q,H
fn l'ron¢ of S=o- (Statlon 2]

:': tlun _.

_ _ama ee ebovo, 2 500 [1] [1] [I; 72

floLn over HoLt" 2 500 1:) 69°9 8'_,6 72.5,L
._' n0uroxu_ taJldod a_ [Stal;|O_l 2)

"_ AIr LOg1nil co,

i_: .eLa ovoe golf 2 500 21; 5e.2 7_t.3 60.4

il Le_ded at [_tatton lJ
toupee l

AIr LoGt ul;t co,

_i _a au above. 2 5OO 27 66,0 76,1 66,0

•_ (sta clan 2]

NOLOLooped over 2 ", 500 63 fi4,7 a2,7 69,:]71

}_ Sama eo _bove, 2 500 59 66°6 83,8 7%3

( 6_a_t on 61

ALL noioa dll;a rncordad wlt_ A-froqunncy ielgh_lnQ nnd oL_ ruupon_ _tma averaging,

• _all F|J]UpI)o 4,14 and 4._i for eca_lon _0cotloTIo.

[1] NO|Sa L_oLo laq_uffod w(t_ CNAIhlch to not capabLa

Or PGG_pNI_[I IQIIeUpZII_ duraglorle. L_ and 8EL rap Otl_0Ll_-_VOrllG,

[continued next page]
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TAQLE 4.18 lconttl_uadJ

I I E_imnLed I Heauuruaent J I

] I Altl rude I Duration l I

Even_. 8aocrtpl._on I Location* I (In feat) I (oecondn] [ Loq eEL Lma, I •

i me de AbOVe. 2 500 [1] [1] (1] 75

[ 5r_tt _n 3)

HaLtc_p_er flyover. 2 5Q0 [1] [1] [1] 71

(Station 3]

HeliCOpter ftyovoro 2 58Q [_] [1] [1] 6G • :

( $ta¢1 on 3) •

FLyover eeat ¢o 1one, 3 508 35 7_.8 _.7 75.4

Two heL_u circling. 3 5QQ 92 GO.8 89.4 75.2

Hal IcopCar flyover, 3 5Q8 72 71,3 OO,9 78,I

V
NOLO turned at tower. 3 QSD 80 g8.5 67.5 73.5

Halo flyover nortJ1 3 g58 8[I 60.4 1_.7 74.1

[i _a neut..
_, tlalo from north, 3 35Q 22 7Q.6 G4.0 73.9

UleN clrcLiIg tlerl

_ IlaLo north, looped 3 500 92 71.1 90.7 75.?
_ over Imlnre _nd HaLO

feLt_teclo _ln arising

!,j plane _ook off.

i! IIuLe Loopeg tower. 3 500 34 _B,8 54.t 74,9

HuLa Looped over 4 580 50 88.1 B6.1 77.0

_] cite and Leaded.

Halo taopeg and 4 150 58 81.3 98.9 81.0

_" Lenceeg ¢llrect;Ly over

•_ stntton,

Halo overnead a¢ 5 5go 22 71.2 84.5 7G.4

rtgh_ angle _o

OIl I;t Og.

ALL note_ ditto recQrgod with A-frnqooncy luiOhttn8 and .Lee Pouponue _iila ever'aging.

• Sue FfgUPOU 4._4 end 4o15 for al;a_ten Loca_tona.

[lJ /_olso L_VuLn aooourad with GNA itttch to no_ capriole

of re_rdtn8 Iooiur_un_ duration+ L_le n_l SB, fop aLnglg'-uven_u.

[cnnttnu_d nex_ poge)



T_3LE 4o10 (ooac|ouadl

J I Eatiazatad I Heaour_..c I [
I I ALtitude J aurae+on I I

Evens Dn.crtp_ton ] Locatlon+ I tin root) ] |aacoada) ] L_q SE_ L_ox I

HaLe d| roCLLy over- 0 500 10 70.0 01.1 74.7

J hood.

HaLo Looped over- 5 350 20 70.2 _.7 _.0

hood.

i: HaLo turned b*,l_ 6 5Q0 [1] [1] [1] 72

e|ta.

HaLO _urflad over 0 500 [1] [1] [1] 73

ol ta,

;" Hughaa 500-G turned 0 000 [1] [1] [1] 70

behind nlt4,

/, HaLo _uPnod over 6 500 [1] (I] [1] 75
0t I0*

i ; HaLo turned aver 0 500 [1] [I] [1] 75
el to.

Healed halo opproocil 7 1000 33 65.9 81.1 71.4

i O¢ I01113*

!!
HaLo Looped around 7 tD00 fi5 fi4,I I_.1 G9.1

n( I;o,

Hedlum halo approach 7 1500 40 59,7 76,0 62.9

_1 at 1100,

_ HaLo pea_ed f_z 7 1000 35 02,0 77.4 8t.110100 _a 3130o

i! ,,3°,°,,00.
_! HaLo approor_ad 0_ 7 1003 33 31,3 7_,5 30.U

0100 otrcLad bahInd

i_ otomon an++dopQe_ad
ac 1100.

ALL noloe ¢oco reCOrded etch A-fr_uanoy .oiOh_tng and sL_ reoponoo ciaa _vorogtn 3,

• Sea FIguPaa 4.14 and 4+15 fop aca_on Left,one.

[1] No_eo LWuLa maaaurad wit;1 OIA ihlch le nee capable

of" racerclln 3 maomup_anl: duPattont Loqp and 0E3. fop nlngLe-aventeo

(OOllt4nuad next page)
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TABLE5,13 NO_SEDATAFORACTUALZ_-GERVZCEItE].ICOFTEROPERAT]ONS



(T,_L¢ 5ola _ont_n=ad) t_i_

I J Ea_;tmotudIMaao,rmn,_ I _.
I I AL_l;udo [Durol;tan I "

_van_ Ooacr|p_;Inn IL.ncai;_ono] |In foec] I[nac_nda) I Loq SB. Lmax

DoLL20Og grn,nd 4 t¢_ 25 67.4 lYlo3 68°1
idle 1191 amay.

a_:LL2(_B I;akoo_f 4 30 14 7D.6 96.'; _ol
baOtnntng 11_' amoy
Qml Laad_ngnny
frm ncai;_nn.

Slo opQrol;tan aa 4 3(; [1] [I] [I]

al_v, boglnnl_O 250'

amay,fly Sn[I l;_ord ":_

_ back tn np_ul_o
r d| r@c_|Qn.

_:' DoLL_D(IOdot- 4 30 111 04.4 97.2 91,3
rangar %_Z[_dtr|ad
fp_ Jatranller %Z]
_akaoff baolnnlno 111)'
_ly and ha_dlng
_oy frm t_a_ton.

!_'i ALLnol_ _ lara ra_rdad _(th _Prr_luuncy

_ " ,; _ao Fta.ra S.lO rot *cetton Loca_;_a._.
[1] : /_lin LeVeLnsuaura_ mt;h t_n CNAw/;|ch |: no;
c_pgDLOOf' Po_rd_nO muourasant; dUrlt;ton, Leqe mid 5EL

_ roaa_na, rot alnaLa nen_;a.

"!1
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TABLE8.13 NQZDEDATAFOR_UAL IN-[;EF_I_ ,ELZC_PTER[PERATZQH5HQKZ'TQflEDHEL_[pADTEST 51TES

[ I D=tt_ted I He,sargent J I
I I ALtttud_ I Duration [ I

Event Doacrtpl;Ion [ LocatSon" I (In rant] J [Dacandn) I L_ 8B. Lmax [

HDINrochmltt OQ105 1
fLyovop northeoot to [S_otioh 2] 31_ 5 57.1 64.1 5O.B
o_ul;tmoJzl;700' may.

! 148aupectin1t t 90105 I
approach frm nauth (s_ttorz 2] 75 41 75.1 9t.2 80.5

_" 2_7 fl;. may. (a_ touchdown)

Sma me ebovo, 1 75 14 75,4 64.6 77.4
322 ft. azay. (Die,tan 2] (at touc_dmzn)

Sma ag ubovo, 1 75 [1] [11 [1] 72
516 ft. _ey. [S_a_|_n _l (at _ouc_d_n)

r_ _aLL hal _ccpter 2 500 [4] [11 [1] 68
_ fLyovap from nnutfl [Ei_tfon 3] ...

,_ to north 600_ ahoy.

Doll 20O0 approach 2 10 (1] [1] (1]
from n_uth to north [8_stton 3]

_i_ and Lafldnd43_ may*

[r ;_dt"z otza hoLo 2 500 [1) [11 [1] 74
_.1 fLyavor audit to (S_ott_n DI

i_ ig|l; uv arilaod,

_i I_dt_ ,lza heLo 2 h00 [1} [91 [11 65
fly[Nip _OO I _lay. (_tltLo_ _]

_i Doll _QBO Lnndtng 2 10 [t1 • 111 [11 ;'4

i 435 ft. rely from (Station g)Oalt I;0 ilaat,

6ell ;_066 fLywnr 2 500 [11 [II [_] 61
aou_i1to north (_tatton D]
7DOft, neW*

Sma I_ o_ova_ 2 :300 {I] [_] [1] G_
_6D ft. m_y. (_4tton 3)

DeLL_O_EI north to 13 509 15 DD,D G7.5 50,6
eauth aOO_ may. (Station 4|

ALL_OtN da_ rocordad atth _-_'rnquafl_y welQhttnO
and aL_ roop_n_ ttiau avorootno.
• Sue Fl_uran 6._ u41d6.;2 for ill;orlon Loc4_t|_rs_.
[1) DQ|_ LOVQL_maoourodwtti1 thu C_IAwhtci1 _ not capable
of Po_r(_ng laaanuronafltdurotlon_ L_ql and SE]. f'or nlngLe-evufll;.

(cont_fluod on noxt p_9oJ
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• iTABLE0.13 [continued)

I [ En_tmuted I H,a_urment [
I ; Attltudu I OurQtton [

Evont Daocrtptton [ Lacat_on° [ [In feo_] t (soc_nda) I L_I 51_ L_a_

AGUSl;l̂ 180A 13 40 20 _,0 98,6 00.1
apprmlGharid Lond_inU (8'r.ol;|On11
158 ft. rally.

_ala nB abov¢_ 13 40 28 79.0 93.4 _1._
024 ft. may, [Sti;ion 2)

AGumtaA1QgA 13 8DO 11 77,4 87,8 BO,2
fLyOval'300' mW, (5tatlQn I]

Sin, an sbev,. ';3 380 88 75.0 88.8 80.8
[8_tlon ;_]

AOuJitllAIOOA 18 300 21 6t.7 75,8 69,I
_VOP41_8 latin8 {8tltlun 1)
llllll_; 0881 Illay*

A{iuatQ AIQOA 13 38 88 71,7 06.I 77,8
hGvgr|ng fi_tng mqlt {8r_LIon 1}
488 ft. may.

AGua¢oMQOA 13 4D 29 84.0 89.2 89,2
npprol_l fl_l north {StQ¢ton 1}
to oOuth ud Landad
180 re. may.

Soaooe ubOVO, 13 40 51 70.9 00,3 _,8
024 f_, _y, {5'r4;ton 21

Huohan5GODcaknorf 3 50 [1] [1] [1] 78
¢0 .aa¢ 800' _ny, [Scorn 3)

Hughal500D inmup 3 K/A [1] [1] [1] 6Q
580 re. may. [Sta¢lon 3)

H.Obaa8000 101_ 0 t_A [1] [1] [1] 71
_nkonff ldLa 408' (sti_lon 3]
alny,

8ug_eo 5800 fLyovor 3 158 [1| [1] [1] 74
_rm. soma _o aoa_, (Station 81

HuGho_500Dapproach 3
500 ft. m_ won_ (5¢_to. 3] 15D [1] (I] (1|
¢0 oa_t,

ALL noteo do_ Par.Q_'dad_lth A-froquoncy motgh¢_ng
and nl._ _onpQnno_|_a avu_nglng°
• Ouo F_guPao(].1 _ndG.2 fnr _t;izblonLo_l;_OnOo
[1] 8_too Lr_Ln mao_UrQd_ QtA ,htch t_ no_ capabLe
Of Pa_P_tbO maa_upmnrzodt_pa_tQn.Loql _n_ B¢_ for _tngLo-ovunt.

(aon_nuad nnxt pooo]

_L -zTo-



TAI_LE 8.13 (cont4nuod]

I E,ttmatog I Maoauroman_J l ,
_, I ALtlcuda I Duration I I

'_ Evpnl; Daacrtptton I Loca_ton [in foal;| I (aoconde) ] Luq S_. LJax I '

' "." 5ma a..bovl, 3 150 :30 73.8 GG,3 84.8 "

(9t01;1on 2] _

Hughaa5090 f£¥ovop 3 500 11 01,0 71.4 93*8 :i

000 ft. moy. (_u;lan 2] i_

$ma aa abovo, 3 88Q D 60,9 69,9 83,8 i
(star|on 2)

HuOhu BgODfLy,or 3 500 O 80.9 60.8 83.0
esot to womt GGOt [Gtitlon tJ
allay,

HugllOl 500D fLyovor 3 800 ? 98°8 78,4 98,0

• s_u;h to nortfl (8_atlon _]i

_ ALL ,lo1_ dot41 raaoz'docl gtth A-froquoncy wotohtln 9

_J

[

I -171-



T_LE 7.13 HO_E BATAFOR_t-8_W_CE HELZ80PTER(l=EP_TZ_t8AT _9LZC USE H£LIPOflTH£ZGSFZEL9 _
AZR_ITT

' | I Eattutld I Haeaur_ent ] ] ! ;.ii ( I At£t ¢uda; Ourablon ; I

_ Evenb Oeocrlpblan | Loce;|en e I (|n rub| I (ascends) I L.q 8EL Lsax I !;
: ,. neLL 2080 appreach. 1 4G _5 04.2 90,2 _Q.D i

i Sis as above, 2 50 25 80,7 04,7 UO,3

_. ** ._v,. s so [12 (1] (1] _H i

, HugHi" _0_0 'P_ r°'Ch' I 40 g. _.7 g(].4 0_.0 i_': ; 84msio I_ove, 2 5n 35 _,2 90,7 07,7

Smo si shove, 3 nO (1] [1] [1] no

HughesaOI]_ 'ldie(no4,t,11(
50tmay* 1 HA 10 70.2 80.2 7D*3

GameI| shove Z_*
may. 2 KA 33 07.9 80.1 70.1

i Hughes50nn IdLe(north]

_' may. 1 _A 13 70.5 00.7 79.5

• mBy. 2 _ IQ 00.7 51.4 71.2

:i̧ HugHJ_5000 and _aLL
_._ 20_ _ Ground_dLe

_r_mat croton4, 1 HA 10 78,6 0_*0 _.1

Sis mI _b_Ve _00'
may, _ HA 12 77,5 00*3 70._

_omobag heLt_p_ars
e_ above mb fLtgh_
tdLe SO* may f_
m4crnlmnm. I _ 14 03.7 05,1 LI5.7

_uHH,e 5080 flyover. 1 5GO _ OO.O 00.4 OD.O

_4me ao above. 2 5GO g7 66o5 O0.O 6O.O

HeLL_GO0eppromc_ i

be _lrpo_. 4 hOD _ OH.7 5t.7 00.9 i
f

_LL nnt_ _;a eer_ _co_d _tth A-_requen_y _|ghb_n9 _n_ _L_ _nnm b|_ ev_O|_O° i
• Lnc_b_,_ hUSh|re r|_o_ b_ Lo_bt_ _umHerae_ _|0_ 7*'_ _ i
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TADLE7._4 NOISEI_TA FOR_'TtJN. I_-GF.RVIC;_HELICOPTERO_ERATZ(_8

I I E,_tN_ad I Mneurman_ I L
I ALtttuba I Durn_lon [ 1

Event Oanor_ptIQn ; La=i_Iona I Ctn fill;_ I (uc=ndm) I Liq 5_L 'LJax l

9eLL 2OOaappr_cE1 1
r_ east .'_0' aal; (S||l;ton 1_ 40 25 OO,7 B4,_ I_i,4

' & persLLIL ;is i_rmy.

'_ DoLL2OOn taka_r to 1
lei|¢ _O' e,u.tb and (8_ll;ton 1_ 38 _3 _.5 _.8 57.8

.:; paraLLaL t.o arroy,

_. _m as a_w. I 40 14 03,a 25.1 OO,1[5_4¢tun 2}

Smo ss &bOVao '_ :20 _1] [t; [1] 05
vr (S_.;1_. 3)

;_ JOoLLROODFLyby I 500 1-" 00.1 70.0 n0.2
i_ 5Q2' laq, (GI;a_ton1]

5aDOall above. 1 _OO 14 65.2 76,? bO.O
i.: ( 2_4;10n 2]

l Stun nil el]ova. _00 [1] [I_ [1; O0
(8..on 3]

_eeLL2000 approll_l 40 '14 G3.6 05.1 OO.1
_, r_m .sit, ( Ilcl¢t on 1 ]
I

S_eO is IbUVao 40 20 b7.3 00,3 74,0

!,
_a,n aa above. 44 (_1 (11 [_1 71

{{ [6,_sl on al

Entre, F_O=_mup _ _1] [I] [11 be
,__ 4AO' iW* (G_i/:ton 3]

, !'!
!] Ennbrm F28 r_VIrlno 30 (1] [1] (1] 72

/I

_ 8m_ a, Chevy. :]O (1] (1] [1] UO

(2_c1 on 3]

',]
ALL r_llxs di_| rn_rdid lt_h _r_o_uency eiIGh_In B and ¢_Loll reap_Neei _lim &verootrtg.

n 5an F_G_ro7.33 for iGiClqn Lo_n_.tone.
(1_ _O|N LOvlLiaialurdd with _ha _IA abLc_ Is no_ C4pmOLi
OF it|carding liamiurmelnl;duril;4on, Liq_ told Q_L fOP atnoLPavonl;_

(¢o_G_nu_don rmxt peon]
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t TABLE 8,12 HO_E _TA FOR ACTUAL ZN-SERVZC_ HELZGOPTER(:PERATZONS

I Elttlatad I Keanurcmsnt [ I

I Att|tuda I Duration I I

Event OealLrtpcton I (in thee} I (o*c_n_s) I Laq S_. LJax I

gaLL 20rJL taka=rf 1 70 17 87,3 E9.2 51.4

30* from may, 2t&¢{nn 1]

2eLL 20_L 2_ TdLII 1 I_A 26 71.2 1_,4 72*2

(wemt] 34_ miy. Btatton 1)

: Dine ms nbovm 1 WA 28 62.2 G2.2 22.3 "_

: SOD* may. (_tl¢ton 2] i

2an aS O2¢IVO 1 ;_/A 11] [';] [I] B?

EE21 ll4y, (EtAI;IO_I 3]

_._i DOLL200D oppraar, h 1 42 24 04.1 97.D 91.3

30' may, (Dial;Inn I]

2ran as al_ova 1 40 28 77.9 21.2 B4.4

I_ 194 _ omay, (_tatt_fl 2]

S_o au e_vo I 42 [1] _1] [1]

_" :lE_OgOmay, (Gta¢ton _]]

i!! DoLL 2000 Ik_or 1 25 12 72.D OG,O 7Q.O

_, (wast] 2_, turf. (2_|;lon 1]

_i Geee aa above 1 25 14 D9.7 81.1 74,0

10_ may, (9_;lan El
_m

fi _m* as reborn 1 25 [1] [1] [4] 62

340' ably, [ECal;t_n 3J

_ 2eLL 20_L tm_larr 1 40 12 DB,4 92,4 02.4

400 p4roLLaL to [E_;88;'lon 1]

_ array, turned .a._;
bemoan _to¢lon

223,

84el Oil Ibovo, '_ 40 qG 04,0 20.2 21.2

(2t_¢t on 2]

2ma ao *bova. 1 40 [1] (I] (1] 01

( ELatt on El
ALL nG|_ll dlili racorde(J Iit¢Jl A_froquonQy ilOtEhl;ln O land _L_ rOtlpOIIa _;|as_ avorogt_g.

• 2De FIE_'o 2.I0 fop elll;|O_ L¢lo_it1Olla*

(_11 Eallle LovoLe IIlaui_K3d IIt_ t_lll (_lA IhlGh la gO_;COpebLll

Of rer.Ordlil 2 1llt|_Jrlellt dUp_t_II _,¢_ a_d _l_ for Oli12L_eVl_,

(continuEd on nax_ paGE|
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TABLE 8.10 {¢an¢tnuldl

J I Es¢tmltid I Hoo_urmnn_ J

Z I ALtltudo I Ourattun I

Evont Ouocrtpt_o. I Location* I [in ta*c) I (soc_ndm) J Loq 6£L Lmax

Gl_L 2060 62Z IdL* 1 N/A _0 73.2 00.7 74.9

20D' ¢moy. [Sc,¢lun I]

6Hi ia ibove 1 Y/A O_ 06.2 03.7 70.1

_50' _oy. (O_¢tan 2)

_l* *s abav* I _/A [1] [1] _] Q8

OOD' may. (S¢a¢lon 3]

9sLL 206Q _ikooff 1 40 15 _.5 95.2 89.1

_0' ICY par,¢La_ (8_l_ton 1)

to iPPoy •
i.

_eml al ahnve. 1 40 17 _.S P4.9 OD.5

z_ (6ta_ton 2)

Sml aJ a_vo. I _ [1] [1] (1] _0
[Sutton a)

DILl. 2(200 flyby • 1 500 21 • 00,7 OB,O _0,7

• 100 t _ly, (8_eSlnn 1]

t 8me am above. 1 500 2_ 53._ 07.2 _.3

I (Stltion _J

i

I _d|LVl alz* h._,o 1 rVA [11 [11 111 o3_.4flll/t O 400* ONly, [SGIGtO_ ]J

DILL 20d6 lirP_p 2 WA 19 67.0 70.8 60.0

300' may, (gta_ian 21

DILL 214 ldL. 2 _A [11 [11 [11 70

GOO* SOY. (G_mLion 3)_L

"_ DILL 814 %dLI

I ( DIStiCh 3]
I

f 6nlLL fl.Lt_phmP 2 WA [11 [_1 (11 Oo

Lindln9 1000_ mar/. (5_kat;ton 3)

,_ l'hlll _i fill iCOpGIp 2 30 [11 [I] [1] 05

I hovlr _0' soy. (DI_GtO;I 3)

ALl, fl_lllLm diem raGoPdod aitJ_ A-rroquency nolohGillO and OLON rnupo_le _ie ovorngtn9.

800 F|gurl 8.10 Fop _GBG_O_LOCmGiOflO*

(1] Knlai LoVmLi moQaurnd ItGh _A which is flog GlpibLo

of riODrdtn 0 iQ_lurmon& du_lt/o_! Loqe ond _ _OP u_ngLo-ovnnG,

(COflCtpLUld nnxc poga)

-277-
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TN]LE G._O (continued)

I I Eat|moted I Hesuue_an_ I
J" I ALt|tudl I Ourlclon l

Event Oeeae]pClon I Locat/on* [ {In falc] I (lacondl) LOCi 5EL Lmax I

_aLL h|Lo Land|ha 2 HA _1] [lJ [1] 77

_l_L _aLo0;_ ;_ Kk [1] [1] _1] _]G

ZOLa6(100 _ay. (8_1_n 3J

_alLL heLo cakaof;' 2 50 _1| [tl _ 87
SO' ahoy° (S_mGtonO| • .

_i OILL 214 Landln_ 2 K_ [1] [1_ [11 74
aO0' _iJy. fStatlon _)

Y_dt_ _l:n halo _ SO [1| [_] [1] no
rLyavee d! rsatLy ( Brat1on 3J
0¥ Optllalidl

_kmo;'f a(_O_ |_tm_ton _J
|0 Illdil;I

_a _k_rf _ 10 _I| [1] [11 90
_1001_ey° (_a_t_n 3)

_L_ 2Q_ fLyavae ;Z _0 [1] (1] [_] _1
_Ot may. |_arlon 3]

_ Lmn_ln_ _ 10 [t] [1] [11 _7

_m_i Jl_m hlLo ;3 ;ZO (1| (_] _1| n_
takaol'f _il I _ay. (Stltton _|

_l_L ;Z14 _ppeolc_ 2 _ [1_ [1] _1] 07

_00_ _y° (B_8_on :1]

: 14a_um_zl _aLo ;Z _ _1_ [t] [11 [l_
_dLo400. _.ayo |_ll;_t_an :]]

• ._ naLL;Z14 _ovoe _ _ [1] _1| [1] 6Q
_ax! _00 ° layo _B_intlun 3)

OILL_14 _o_r _ _k _] [1] [1] 7_
_Quo|t GnoI lay° _tt_n 3|

ALLnot_ dmGilrocOPd|dmt_h /_rr_qu_anGyNal[lfll;|nG and aL_ rmapon_ ttmmavGl'ogfnD,
• _;ll F_gura 0.10 _o_ _on Lo_4t|_na.
|lJ- Hotu LwaL_ _,mm_e_ w_h CrIA_|cfl tn no_ c_p_bLI
af rl_rcl_ng du_o_ofll Loq_ or _L _or _tn_l_m-|vont.

(confined an nax_ p_go|
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TABLE8,1a {oon_tnuad)

I ' I AL¢l_udn I 0uratlon I
EvansDoacPtptlon _ LoclClon* I (In faot| I (saco_rm] I L._ SEX. Lmlx

Mediumatzl IloLo
fLyover overh.ld. 3 NA [1] [_] {1] 73

NadlUeot_1 halo

rcvovar 1_0, may,, 3 K_ [1] [1] (1]

BaLL2063 a3praic3 4
w8|_ _f aGa;ton, {GtM;|Gn 3) 152 [1] [1] {1] 24

_4Ii li ODOV¢ 4
Q3n Ins; Of I¢otton. (gcl¢_on 2) 40 43 02,4 B0,7 _O,B

_: dttBc;Ly ovlP itll;ton.[O_¢ton lJ 40 44 3B,7 100.1 00,3
_ILL 2333 3_ 4

I_La 121' may. (8¢ll;ton 1] _ 14 75.3 _.? ?7.0

_aLL 2G_D_lkaarf 4
', [loush] 3Q_ hal; |Bt_an 1) _._ 15 7{S,1 _.i 7_.1L

Of Ir tire.

Slllll II IbOV_l 4
(Oi4_;ll;l_2] 050 13 74,5 _,2 77,3

_411lII I_OVlI. &

DaLL30_6 3_ 4

trill 3_i_' Imp, {0;AI_|O(_11 _L_ ;_O 77.3 92.1 7O,O

Sallll Ill IIGOVll 4

402' may, (BI;ll;l=n BJ _A _B 33.3 r_.4 G0.1

_oio IG IDOVCl 4
533' I=y. [3|a;tan 33 HA (1] (1] [I] _

BeLLo_OO13r_ 4

|dLa 357' mr/, (Bi;ll,on 1) _A 12 _.3 34.7 n'(*7

_amaao ab=vo 4

430* allay, [Bi;ot;lon 2] NA 1;_ 75,3 O0o_ 77.2

SiII SillabOVU 4

ALL _(m (le_ eo_dod _Ittl _-fro_mltt_ 1 _(g(_tl_ o_cl It._ ralpo_u _I10 ovoe_1.g.
• _lo F_BuPOO*l_ f_r s_Ittnn L4_al;lOnl.
[11 NOI_ LOYOLaaoi=urlld _tth G/A u31ch 1o no_ _pn_tn
or' _'ll(_OPdln2 AioI0upmo_; dur_t'_cln, L_l_ and5_. fOP lltnOLB'uvenl;*

(co,_;Ir,UUdon no_l; paG_]
-281-





T_LE 8.19 [cG)ndtnUed]

I I £,l:taax:Bd i Hl,o,romo,s J I
I I AL_I _udo I Ourntlon I I

£vlnf; (3oQcl'tp_;ton i L.ncncton* I (tn fan¢_ I (iecon(_o) ( I.oq 8EL Lm,x I

_,omO all IbOVQ 4

597' m_y. (gdi=|on 3] HA (1| {1] [12 83

9me gILL 924 aid 4
19_; talL* 9_' (edition 1] HA 21 79.3 69.4 nn,6

'_ omlrf.
_4ml II ilbOye 4

! ' _9_* may, (g;at|on 2] taA 21 72,4 1_.6 73,8

_reLL20_9 G_ 4
|dLll _1_01ely. (SI;It(un 1) NA gG 72.4 0;5,9 79,9

il seine ol ll_ov_ 4
419* rawly, {gT;al;tRn9) KA 3;' 91,4 77,1 04,9

_i 8gee 0aLL _r_g _1; 4

i_ 19_ fgLe 900, _, {g¢l|;|on lJ f_ 19 7g,O 97.B 77.4

24me.ms ibovm 4
410' _oy. {9Gl_lan 2] MA _0 67.4 8Q.4 90.1

i i _a ea luovll 4
690, iF/. (2_;10n 3) _ [1] (1] (_] 9;

GroggaLL _69 ¢mk4off 4
*" 90_ lomb. (gr.adfOn1] 75 90 69.7 _.7 89.6

GmleIi above, 4
_, {5_a_;_on gJ 75 _g 91,1 64,9 97,1 O?

,: 9111 al 4_OVI*

lij (9_dt an a| 75 H1 111 (t] 67

9eLL 206 63 4
idle 177 _ may, (Beet|on 1] HA 19 79*g _,9 74,9

9BileII 8bOy11 4
['" 310° may, (9_'.ICtOn2J NA 10 g?,2 79,2 89,3

gila ell II_Vl 4

469' me_. (gi:el;|on 2] NA [1] [1] [1] 90

ALLharem dll_ roOordndwldfl A-_roquoncy niiGhGtng ond OL_ _goponno_|moova_eoln9.
• 9Je Figure Oolg _ |degree Lonm_tonn,
[1] flolm L_OLn maenu_n4ItCh C_Awhl©h te no_ coFebLo
_f raGoPdtn9me|nuromefl_duration, Loq, and 9_. fa_ _|ngLo*even_,

_c_n_nu_d on nexs 9_9a]
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T_LE 8.10 (contlnuRd]

] I Eatluotad Moe_urmon_ ( J
I f AL_tudo Durottn, # I

EvinZ Da_cripcion I Locotion* I [in foa_J (eocQnde] i Loq SEL Lmox

Sil(i a| Bbovo 4

2(16_neW° _B=a_;lan2} NA 20 74.0 07.9 ;'5.9

_o all shove 4
444' _ay. (Sr4Uon 3) M [_! [1) _1) an

Gme DeLL200 4
,keoff(aauth] _Og (8tatlon _] 30 10 _.9 _}?.0 91._
mmlll;6

_4lll Ill dl_OVll. 4
(G_t(url ;_) 75 10 r'_ol 04.1 Q7.3

_lmii am above. 4
( 'qt,i&lan3J 100 (I] [1] (1] GO

i gnt/ _ f&yOYgP

n0rCZII;o _uth 4
nnOJmay. (Bi;sctpn 1) 800 '_ 06.0 79._ 00,3

_allll Ill 4bOVlm 4
(£_1on 2] 860 10 On,1 70,6 60,8

_Sio i41 II/;qvll. 4
(a_clon s] 800 [';] [I) [1) ao

ii 9ntt 2O_O f'Lyov|P 4
"_ 14uGh¢0 rmr_ [8_lt_ton 1] 500 , 19 65.2 77.9 00,4
!i _0o'..z.
6-

_4_il 4il 4i]OVil. 4
( S,_,l=(on 2] 5DO IO 6Q,B 70,4 6G.O

i_i _'0 '' "LIOVO" 4_ [ _glg;|oil _]] _(10 [1] [1] [11 _[7

I)eLL_Ot_O10_ 4
ldt| _5"/_ may, [Grit;Inn 1) _ 2Q nnol 03.1 01.O

l+ _n an nbov_ 4

400' net/. (_l;alCton_1 HA _1 70.4 _(]._ 76.1

]

?
ALl /IO_lll dB_l piol_Pi_Id i|I_I kfpli._n _ _o_h||_i 0 OI11 OL_qli _'OGi_lilO I_tAg dLVIPO_I_I0,

l " S_e Fl_uee _.10 for eg_l_l_nLGG411_|on41.
_i [1] _4)|_1_ ,_OVl_,l I(lllbrll milch _A _htch il _n_ cspabLm

(If _g_QOdtfl_ _8ll_r4a_gn_ (_UPII_|Gnl LO_e Oi _l_1 _OO G|noLro¥lil_e

[©on_t_U_d nn noxl; pllOo)
I
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TAbL| 8,10_c0n¢.)

I EJ;Imatnd Hnaurlant ] 1
I ALtltud* Duro_tan I I

Even_ Delcrlpclon Laci_|on* I (In fle_) |HCUndm) I Laq SEL Lmax

Large neLl_pcJr 5 300 41 _0oI _,_ 71,8
fLywor _00 _ ¢WW

BOLL2090 _Lywar 5 300 40 67,1 83,0 7_,4
4001 awry 8mlt
to mls_,

BaLL 26_0 fLyWar 5 _0 52 60,0 77.0 05.5

LOrgQhlL_OOp_ar 8 300 39 6G.O 02,7 73,0
fLyOVep50D' rely,

DaLL _0 fLyavlr 0 360 44 57,8 74,1 6R.9
• _00 n' wa|_ of

melt| on hill ng
mouth,

OeLL _OOUfLy_lP 0 500 10 8.%9 75.1 6_.1
1_00 t nopLh of

mGm_ln_ fLytng

i ml_ tG |i|_,
naLL _14 flying _ _0 O_ _3,_ _1,_ 7_,_i

12_ _ _i?°

' ,_ aou_.Qr.¢._Son
;_ fLylng Ii1_ _0

liII£*

L_rO| hi_ |aoptcP G 300 25 G3,7 77,0 ao,o

1_ f_.yO_lip1000' mmy,

Liege iseLl_optar _ _O0 ;_1 7a.3 8_,:s 02°0
d( pOorLy_a'rhaed,

. _i,x• !

; O_LL 2_0 fLyOvl_ 6 300 _n 07,3 81,4 71,4i

I _ILL 2600 fLyovoe I 300 21 01._ 74.1 l_'*O
| 60G* m_*1

L_li'Om_lLlr_p_r 8 ;_50 _I 73,;_ B0,4 79,0
d( i'llr_t;.yoyllpholld*

i AL_ flO|O4dll;_ woro rocQplod Itth kr_-gq;_lricy llOt_hl;ln0 ir_d is_.ol roilpgilla tirol Ir_lpO_ll{l*
e _IQ Flgurl 8.10 for l";4GtQrlLa_to_l,g

! 111 NOtN LW.L_ .oHur_ .t_ _,s _A =htch to no_ _p_i;_o

!

I -287-


