
• _ ...... _4•_ , ,

_ (.\ s 7 )1 U.S. Departmentof Transportation/.
'. FederalAviationAdministratign

: Office of Environment&: Energy

WashingtonD.C.20591
FM-EE--85-3

Z,

_ HELICOPTERNOISESURVEYFOR

_ SELECTEDCITIES
:i

IN THE CONTIGUOUS UNITED STATES
ii

J

E:

"_IBdocumontis_ailabretothe

U.S,publict_roughtho NQUonQI

T,, TechnicotrnformaUonSentico,VirginiQ22161



Technics| RepeM Decumontirlilm Pep

I. _JJL_N8. I 2. _.emm_t A¢¢esefomNI, _, Nellpli_l'J C4flJe| No,

IFAA-EE-85-3

4. T6tl$e_d_blltlB, S. NeperlDete
HELICOPTER N'I_ISE SURVEY FOR SELECTED C_TIES IN THL ,MARCH 2G r 1985

CONTIGUOUS UNITED STATES IJ, Peife_in|OiO_laeHOnCode
..... _ ' • .* ..... _ ...... * .... i in Stll ...... .

7. AuIhIMI) _" ' I. Potf**_*l_ l Oejart4ll_lln NSqNwI No%

RnnrAT MA_N. ANOREt_ '_Q_IJ pAVID COUTSj AND LESLIE NIL _N •
9. Pide_Jn0 OiIImHllHen Nmma _d A_dtlJJ I'0, lifk _flJt NI, IT_A]5)

MANDEX INC.,
21G6U GALLOWS ROAD II, ¢¢_lraeto_G_en_Ne,

VIENNA_ VA. 221US , ,,,
13. TtrpeefNm. djndPerlod C*vo_*d,,,,

:! 12, _po_*erl_!AlJe.t_,N_e endA_dm*m
FEDERAL AVIATION ADMINISTRATION

:_
,; OFFICE GF ENVIRONMENT AND ENERGY
_ GGO INDEPENDENCE AVENUE, 5W. 14. llw,.m_'_|A#;_=yCod.
',_ WASHINGTON. _),_, .._0_9]
=i?: I,S, kplHem*ntnryN*gmJ

_: TECHNICAL MANAGER - STEVGN ALBERSHEIM

i:_ "16,Akl.eet

!:: THE FAA HAS CONDUCTED A SERIES OF NOISE SURVEYS IN THE FOLLOWING URBAN AREAS=

c_ CHICAGO, IL; LONG BEACH, CA; NEW ORLEANS, LAy PORTLAND, OR: AND SEATTLE, WA.

:!:i IN EACH METROPOLITAN AREA, NOIOE MEAOUREMENTS WERE MADE AT THREE DR FOUR HELIPORTS
L; OR HELIPADS. LAND U5E SURROUNDING THE HELIPORTS RANGED FROM RESIDENTIAL TO

;'_ INDUSTRIAL_ NOISE LEVELS FOR Lma x WERE RECORDED DURING EACH TEST AT EACH HELIPORT.

/, ALSO RECORDED WERE AMBIENT NOISE LEVELS WHICH HERE USED AS A BASIS FOR COMPARISON
_: OF NOISE ASSOCIATED WIIH HELICOPTER 0PERAYIONG VERSUS URBAN BACKGROUND NOISE
_, LEVELS,

17. K._ W*_* CII, DImNJW_fl_S_e*mm! '

;, Lmnx, AMBIENT NOISE, HELICDPTEB NOISE I THIS DBCUMENT 1S AVAILABLE TO THE U.S.

_ LAND USE PUBLIC THRGUGH THE NATIDNAL TSCIINICAL

; INFORMATIUN SERVICE OFRZNGFIELU, VA. 22161 ¸

J

,.-o,...,,,.,o-,
FormDOTP1700.7 m-T=) R_mzb¢,.. *[c_mpleledptql.=u_,,,l=_l



T._.BLS OF CONTENTS

Chapter i: INTRODUCTION ................ ,...................... 1

i,i ORGANIZATION OF REPORT ...... ...... .............. 0..8

Chapter 2: METHODOLOGY USED IN NOISE MEASUREMENT SBRVEYS

2.1 STANDARDIZED MANEUVER TESTS ........................ 9

2.1.i Test _easurement Procedure ....................... 9

2.1.2 Measu_nent of Contribution to Ambient Noise ....ii

2.I.3 Cal ibcation of Instruments ...................... 11

2.1.4 Test Data Reported .............................. ii

2.2 ACTUAL IN-SERVICE OPERATIONS TESTS ............... .12

Chapner 3: NOISE MONITORING _UIPMENT USED ......... .......... 15

Chapter 4 : RSSULTS OP TEE HELICOPTER NOISE SURVEY IN LONG

BEACH, CALIFORNIA ................................. 18

4.1 OVERVIEW OF HELICOPTER OPERATIONS IN LONG BEACE...18

4.1.1 Selicopter Related Noise Co_plaints ............. 21

4.1.2 Noise Abatement Procedures., .................... 22

4.1.3 Description of Land Use In the Vicinity of Long

Beach Airport ................................... 23

4.2 STANDARDIZED MANEUVER TESTS ....................... 29

_-_ 4.2.1 Ai_ Logistics ................................... 29

:_:: 4.2.2 LOS Angeles Sheriff's Aero Bureau ............... 36

'_4 4.2.3 Pacific Wing and Rotor .......................... 47

4.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS ........... 53

_I Chapter 5: RESULTS OF THE HELICOPTER NOISE SURVEY IN SEATTLE,

WASHINGTON . 62

;_ 5.1 OVERVIEW OF HELICOPTER OPERATIONS PROCEDURES

RELATIVE TO LAND USE PATTERNS AND NOISE ..... 62

5.2 STANDARDIZED MANEUVER TESTS ....................... 71

5.2.1 Aerocopters, Inc ................................ 71

5.2.2 Seattle CBD Site 1 .............................. 80

5.2.3 Weyerhauser, Inc ................................ 89

5.2.4 Seattle C3D Site 2 .............................. 98

5.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS .......... 105

i



Chapter 6: RESULTS OP TEE HELICOPTER NOISE SURVEY IN PORTLANDr

OREGON

6.1 OVERVI_ OF HELICOPTER OPERATIONS RELATIVE TO LAND

USE PATTERNS AND NOISE .... ..... ........,... ...... IIi

6.2 STANDARDIZED MANEUVER TESTS ......... .o........... 119

6.2.1 Emanael Soapltal ............................... 120

6.2.2 City of Portland Te_pocary Public Use Sellport.124

6.2.5 Floating Point SysUems, _no.................... 141

N.2.4 KATU Television ................................ 154

6.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS .......... 167

Chapter 7 RESULTS OF THE HELICOPTER NOISE SURVEY IN C_ICAGO,

ILLINOIS .................................. ....... 173

7.1 GVERVIEW OP HELICOPTER OPERATIONS ........... ..... 173

7.2 STANDARDIZED MANEUVER TESTS..,.. ................. 178

7.2.1 Executive Helicopter, lac...................... 17 9

7.2.2 WGN Television ................................. 188

7.2.3 Malgs Field Airport ............................ 283

7.2.4 University of Chicago So_pltal ................. 215

7.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS AT THE

PUBLIC USE HELIPAD AT MEIGS FIELD AIRPORT ....... 228

7,4 OTHER ACTUAL IN-SERVICE HELICOPTER OPERATIONS... 231

Chapter 8: RESULTS OF THE HELICOPTER NOISE SURVEY IN NS_

ORLEANS LOS ISIANA ......................... ....... 255

S.l OVERVI_ OF HELICOPTER OPERATIONS IN N_ ORLEANS 235

8.2 STANDARDIZED MANEUVER TESTS ................. o.... 239

8.2.1 Pumpkin Hellcopte_, Inc ........... 240

8.2.2 Chevron Oil, Inc .............. 252

8.2.3 Petroleum Heli¢opners, Inc.......... 263

8.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS ..... 274

APPENDIX A ....... ,.............. ............... o....... ,..... A-I

APPENDIX B ......... .......................................... B-I

ii



LIST OF FIGURES

Figure 3,1 SCHEMATIC DRYING OF NOISE MONITORING STATION

SET UP.......................................... 17

Figure 4,1 LOCATIONS OF HELIFORTS IN LONG BEACH ........... ,20

Figure 4,2 DIAGRAM OF H_.ICOPTER APPROACH AND DEPAR_RS

ROUTES OUTSIDE LONG BBACH AIRPORT BOUNDARIES. ,°.24

Figure 4,3 DIAGRAM OF HELICOPTER FLIGHT PATHS WITHIN LONG
_j

:_ BEACH AIRPORT BOUNDARIES ................. ,...... 25
z_

,}

Figure 4,4 DESCRIPTIONS OF LAND 0BE CHARACTERISTICS PUB LONG
_ BEACS ........................................... 26

Figure 4,5 SITE SCHEMATIC FOR AIR LOGISTICS TEST SITE ..... ,30!

i! Figure 4,6 GLR OUTPUT FOR AIR LOGISTICS TEST-STATION 1 ..... 33

Figure 4,7 GLR OUTFJT FOR AIR LOGISTICS TEST-STATION 2..... 34

_: Figure 4,8 GLR OUTPUT FOR AIR LOGISTICS TEST-STATION 3.... 35

T

Figure 4,9 SITS SCHEMATIC FOR L,A, SHERIFF'S AERO BUREAU TEST

SITE ............... ,,., ......................... 40
!

Figure 4,10 GLR OUTPUT FOR L,A, SHERIFF'S AERO BUREAU

TEST-STATION 1.................................. 43

!_ Figure 4.11 GLR OOTPUT FOR L.A. SHERIFF'S AERO SOREAU

TEST-STATION 3 .................. °......... o..... 44

Figure 4,12 SITE SCHEMATIC FOR PACIFIC WING AND ROTOR TEST

SITE, .......................................... °48

iii



Figure 4.13 GLR OUTPUT _OH PACIFIC WING AND ROTOR

TEE_-STATIONS I A_D 2 ........................... 51

Figure 4.14 'LOCATIONS OF MONITORING SITES OF HELICOPTER

FLYOVERS IB VICINITY OF LONG BSAC_ AIRPORT ...... 54

Figure 4.15 LOCATIONS OF NOISE MONITORING STATIONS AT JOHN

WAYNE AIRPORT AND MARINE HELICOPTER TRAINING

BASE ............................................ 55

Figure 5.1 LOCATION OF HELIPADS IN NORTH SEATTLE. .......... 64

Figure 5.2 LOCATION OF HELIPADS IN SOUTH SEATTLE... ........ 65

Figure 5.3 LAND USE CHARACTERISTICS OF NORTH SEATTLE IN

R_ATION TO EXISTING HEL IFADS AND HELICOPTER

FLIGHT PATHS .................................... 66

Figure 5.4 LAND USE C_ARACTEHISTIC q OF SOUTH SEATTLE IN

R_ATION TO EXISTING SELIPADS AND HELICOPTER

FLIGHT PATHS .................................... 57

Figure 5.5 SITE SCHEMATIC FOR AEROCOPTERS, INC. TEST SITE..72

Figure 5.6 GLR OUTFJT FOR AEROCOPTEHS, INC. TEST -

STATION 2...... o....... °..° ...... °...... o...... .76

Figure 5.7 GLR OUTPUT FOR AEHOCOPTEHS, INC. TEST -

STATION 3.......... ............................. 77

Figure 5,8 SITE SCHEMATIC FOR SEATTLE CBD SITE 1 TEST

SITE ............................................ 81

Figure 5.9 GLR O_TPUT FOR SEATTLE CHD SITE 1 - STATION i...84

Figure 5.10 GLR OUTPUT FOR SEATTLE CBD SITE 1 TEST-

STATION 2....................................... 85

iv



Figure 5.11 GLR OUTR/T FOR SEATTLE end SITE 1 TES_5-

STATION 3....................................... 86

Figure 5.12 SITE SCHEMATIC FOE WEYESHAUSEN, INC. TEST SITE..90

Figure 5.13 GLR OUTPUT FOR W EMERHAESER, INC. TEST-

STATION i.. .... ............. ...... ...... ........ 93

i Figur.e 5.14 GLR 0UTFOT FOR WEYERHAUSEE, INC. TEST _

_;_ STATION 2............... ........................ 94

_ Figuze 5.15 GLR OUTPUT FOR WEYERNAU SEE, INC. TEST-

_-_ STATION 3.......... ...... .............. ......... 95

_. Figure 5.16 SITE SCHSMATIC FOR SSATTL E CBD SITE 2

TEST SITS ....................................... 99

Figur_ 5.17 GLR OUT_T FOE SEATTLE CBO SITE 2 TEST-;!I

i_i STATION 2 102

_ Figure 5.18 GLS OUTFIT FOR SEATTLE CHD SITE 2 TEST-
_ STATION 3...................................... 103

Figur_ 5.19 NOISE MONITORING LOCATIONS OF ACTUAL IN-SERVICE

_i OPERATIONS. .... ........ ....................... ...i079J
i

Figure S.l LOCATIONS OF HELIPADS IN PORn_.AND....... ....... 113

Figuro 6.2 LOCATION 0P FLOATING POINT SYSTEMS EELIPADo...ilI4
t!:

i
:i Fig,re 6.3 LAND USE CHARACTENISTIC_ OF PUN_LAND IN RELATION

" 115_ TO EXISTING EELIPADS ........ ........ .... ..... ..

i

C!
, Figure 6,4 LAND USE CHARACTERISTICS IN RELATION TO ELOATI_G

POINT SYSTEMS I/q BEAVSSTON, ORISON.. ..... ...... 116

V

ZT



Figure 6.5 SITE SCHEMATIC FOR EMANUEL HOSPITAL. HELIPAD

TEST i..,.., ................. ,....... ,,.., ..... 121

Figure 6.6 GLR OUTPUT FOR EMANOEL HOSPITAL TEST

STATION i..,.., .... ,..,,..,.., ........ ,,., .... ,125

Figure 6.7 GLR OUTPUT FOR E_.ANUEL HOSPITAL TES_-

STATION 2 ..... ,,, ......... ,.,, .......... ,...... 126

FiguEe 6.8 GLR OUTPUT FOR EMANUEL HOSPITAL TEST-

STATION 3.., ..... ,,..,..., ....... ,.... ,....... ,127

Figure 6.9 SITE SCHEMATIC FOR CITY OF PORTLAND TEMPORARY

PUBLIC USE HELIPORT TEST 2..... ,......... o,,...131

Figure 6.10 GLR OUTPUT FOB CITY OF PORTLAND TEMPUEANY

PUBLIC USE HELIPORT TEST STATION i'............. 136

Figure 6,11 GLR ODTPUT FOB CITY OF PORTLAND TENPURARY PUBLIC

USS HELIPORT TEST STATION 2..., ...... ,......... 137

Figure 6.12 GLR OUTPUT FOR CITY Or PORTLAND TEMPORARY PUBLIC

USE HELIPORT TEST STATION 3 .................... 138

FiguEe 6.i3 SITE SCHEMATIC FOR FLOATING POINT SYSTEMS, INC.

HELIPAD TEST SITE.,..,,.,,, .... ,...... ,........ 142

riguro 6.14 GEE OUT_T FOE FLOATING POINT SYSTEMS, INC, TEST-

STATION 1...................................... 147

FiguEe 6,14 (CONTINUED) .................................... 148

Figure 6.15 GLR O[/TPUT FOR FLOATING POINT SYSTEMS, INC. TEST

STATION 2...................................... 149

Pigure 6.15 (CONTINUED) .................................... 150

vi



Figure 6.16 GLR OUTPUT FOR FLOATING POINT SYSTE_LS, INC. TEST-

STATION 3 ...................................... 151

Figure 6.16 (CONTINUED) ..................................... 152

Pigur. 6.17 SITE SCHEMATIC FOR _A_J TELEVISION HELIFAD

TEST SITE ....................................... 157

i Figure 6.18 GLN OUTPUT FOR KATU-_ TEST - STATION 1 ......... 161
i!,

! Figure 6.18 (CONTINUED) ..................................... 162

Figure 6.19 GLN OUTPUT FOR KATU-TV TEST - STATION 2 ......... 163

,_! Figure 6.20 GLR TNT FOR KATU-TV TEST- STATION 3 ......... 164

!_i
: Figure 6.20 (CONTINUED) ..................................... 165

_! Figure 7.1 LOCATIONS OF HELIPADS 7_ CdICAGO ................ 175

Figure 7.2 LAND USE IN TEE VICINITY OF THE EXECUTIVE

HELICOPTER, INC. HELIPAD ........................ 180

';_ Figure 7.3 SITE SCHEMATIC FOR EXECUTIVE HELICOPTER

:_ TEST SITE ....................................... 181

Figure 7.4 SOUND PRESSURE LEVELS FOR SXECHTIVE _BLICOPTER,

' INC. - STATION 1 ..................... °o ......... 184

; Figure 7.5 SOUND PRESSURE LEVELS POE EXECUTIVE HELICDFSEE,

, INC. - STATION 2.o°.. ................ ........... 185

Figure 7.6 SOUND PRESSURE LEVELS FOR EXECHTI_E HELICOPTER,

!_ INC. - STATION 3.°. ......... ., ...... ,.. ......... 186

Figure 7.7 LA_D USE IN THE VICINITY OF WGN TELEVISION

NELIPAO ......................................... 190

ii

' yil

!



Figure 7.8 SITE SCHEMATIC FOR WGN TELEVISION TEST SITE ..... 192

Figure 7.9 SOUND PRESSURE LEVELS FOR WON TELEVISION TEST

STATION 1....................................... 196

Figure 7.9 (CONTINUED) ..................................... 197

Figure 7.10 S_ND PRESSURE LEVELS FOR WGN TELEVISION TEST-

STATION 2..., ........ o ...... ,................... 19S

Figure 7.10 (CONTINUED) ..................................... 199

Figure 7.11 SOUND PRESSURE LEVELS FOR WGN TELEVISION TEST -

STATION 3....................................... 200

Figure 7.11 (CONTINUED) ..................................... 201

FiguEe 7.12 LAND USE IN THE VICINITY OF MEIGS SIELD AIRPORT

REL IPADS ...... ..... ,... .......... ..... ..... ..o,.205

Sigure 7.13 SITE S(_EMATIC FOR MEIOE FIELD TEST SITE., ...... 207

Figure 7.14 SOUND PRESSURE L_VELS FOR MEIGS FIELD AIRPORT TEST-

STATION 1....... ..,..... ....... ..°..,.. ......... _I0

Figure 7.15 S_JND PRESSURE LEVELS FOR MEIGS FIELD AIRPORT TEST-

STATION 2,.. ............ o............ ,..o..° .... 211

Figure 7.16 SOUND PRESSURE LEVELS 6OR MEIGS FIELD AIRPORT TEST-

STATION 3.......... ,......................... 212

Pig"re 7.17 LAND USE IN _E VICINITY OS UNIVERSITY 0P CHICAGO

HOSPITAL ............... ,........................ 216

Figure 7.18 SITS SCHEMATIC FOR UNIVERSITY OP C_ICAGO HOSPITAL

TEST SITE. ...................... °..° ............ 217

w'ii



Figure 7.19 SOUND PRESSURE LEVELS _OR UNIVERSITY OF CHICAGO

HOSPITAL TEST STATION 1 ......................... 222

Figure 7 19 (CONTINUED) 223o eoeoo e* eo | oe De oeG e %ioee oe*Qoe | eee |Qo*

: Figure 7.20 SOUND PRESSURE LEVELS EOR UNIVERSITY OF C_ICAGO

HOSPITAL TEST STATION 2......................... 224

,!

Ftpure 7.21 S_ND PRESSURE LEVELS EOR UNIVERSITY OF CHICAGO

!_'i HOSPITAL TEST STATION 3 ......................... 225

:i Figure 7.22 LOCATIONS OF PUBLIC USE NELIPORT MONITORING
STATIONS ........................................ 229

i_ Figure 7.23 LOCATIONS OF ACTUAL IN-SERVICE OPERATIONS
r

MONITORING STATIONS ............................. 232

Figuro 8.i LOCATIONS OF PAD IN NEd ORLEANS ................. 237
Ii]

_:il Figure 8.2 LAND USE IN WE VICINITY OF LAKEPRONT AIR_ORT...241
r.
k,,,

_,} Figure 8.3 RITE SCHEMATIC FOE PUMPKIN HELICOPTERS INC. TEST

SITE............................................ 242
! ,!

Figure e.4 SOUND PRESSURE r,EVELS POE _FEIN E_LICOPTERSINC.

:,! TEST - STATION 1 ................................ 246

Figure S.5 SOUND PRESSURE LEVELS FOE FJMPKIN SELIC0_TERS INC.

_: TEST - STATION 2.... .................... ,....... 247

_: Figure 8.6 SOUND PRESSURE LEVELS POE PUMPKIN HELICOPTERS INC.
, j

:_ TEST - STATION 3................................ 248

I

,_! Figur. 8,7 SITE SCHEMATIC FOR C_EVRON OIL TEST SITE ........ 253

Figu_ e 8.8 SOUND PRESSURE LEVELS FOR C_EVSON 0IL TEST_
STATION I....................................... 256

ix

7_



Figure 8.9 SOUND PRESSURE LEVELS _OR CEEVRON OIL TEST-

STATION 2..................... ........ .......... 257

Figure 8.10 S_JND PRESSURE LEVELS FOR C_EVRON OIL TEST-

STATION 3........ ............................... 258

rlgure 8.11 LAND USE IN THE VICINITY OF PSTR_rEuM HELICOPTERS#

INC. SELIPADS.... ...... ..... .... .... ...... ...... 264

Figure 8.12 SITE S(_]EMATIC FOR pETROLEUM SELIOOPTERS, INC. TEST

SITE........ .... ......o.. ...... .°.. ..... ..... ...265

Figure 8.13 S_JND PRESSURE LEVELS FOR PETR(;_EUM HELICOPTERS

INC. TEST - STATION i. ........... ....... •.... ...269

Figure 8.14 SOOND PRESSURE LEVELS FOR PETR(]SEUM HELICOPTERS

INC. TEST- STATION 2........................... 270

Figure 8.15 SOOND PRESSURE LEVELS FOR PETR_SUM HELICOPTERS

INC. TEST- STATION 3.... .... ......... .... ......271

_IguEe 8.16 LOCATIONS OF ACTUAL IN-SERVICE OPERATIONS

MONOTORING STATIONS ..... °.. ..... ......... ....... 275

x



LrST OF TABLES

Table 1 SUMMARY OF MAXIMUM NOISE LEVELS RECORDED

IN TESTS .................. ........................ 4

i-

i Table 2 _UIVALENT AND MAXIMUM NOISE LEVELS AT STATION 3

_ WITH AND WITHOUT HELICOPTER TESTING .......... , ....S

Table 2 (CONTINUED) ....................................... 7

TaDle 2.1 TYPICAL A-WEIGHTED SOUND 5EVELS ........... ....... 14

ii
TaDle 4.1 NUMBERS OF NOISE COMPLAINTS RECEIVED AT LONG REACH

' AIRPORT PROM SEPTEMBER TO DECEMBER, 1983 ......... 22

+ Table 4.2 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

AIR LOGISTICS........ ...... ..................... +32

Table 4.3 AMBIENT NOISE LEVELS AT AIR LOGISTICS ............ 37

!: Table 4.4 S_LECTED COMPARISON OP MAXIMUM SOUND LEVELS AS

!_: RECORDED AT STATION 3 AIR LOGISTICS .............. 3S

Table 4.5 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT
J_

:i LOS ANGELES SHERIFF'S AERO BUREAU ................ 41

Table 4.6 AMBIENT NOISE LEVELS AT LOS ANGELES SHERIFF'S AERO

BUREAU .... •.......... •........................... 45

+_ Table 4.7 SELECTED COMPARISON OP MAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 LOS ANGELES SHERIFF' S

BUREAN....... • .... ,.,..., ........................ 46

Table 4.8 NOISE DATA FUR STANDARDIZED HELICOPTER MANEUVERS AT

PACIFIC WIND AND ROTOR ........ o............. °.... 50

×i



Table 4.9 EFFECTS OF LIGHT FIXED-WING AND HELICOPTER

OPERATIONS ON AMBIENT NOISE AT PACIFIC WING AND

ROTOR ............................................ 52

Table 4.10 NOISE DATA FOR ACTUAL IN-SERVICE HELICOPTER

OPERATION IN THE VICINITY OF LONG BEACH ......... 56

Table 4.10 (CONTINUED) ...................................... 57

Table 4.10 {CONTINUED) ...................................... 58

Table 4.10 (CONTINUED) ...................................... 59

Table 4.10 (CONTINUED).... ......... ......................... 60

Table 4.11 RANGE OF L_, EEL AND LMAX, BY ALTITUDE ....... ,..61

Table 5.1 NOISE DATA FOE STANDARDIZED HELICOPTER MANEUVERS AT

ASROCOPTERE, INC. .... ....o.... ........ ,.......... 74

Table 5.2 AMBIENT NOISE LEVELS AT AEROCOPTER, INC .......... 78

Table 5.3 SELECTED COMPARISON OF MAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 AEROCOPTERS INC............ 79

Table 5.4 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

SEATTLE C3D SITE 1 ........ o...................... 83

Table 5.5 AMBIENT NOISE LEVELS AT SEATTLE CBD SITE 1....... 87

Table 5.6 SELECTED COMPARISON OF MAXI_JM SOUND LEVELS AS

RECORDED AT SEATTLE CBD SITE 1 STATION 3 ......... 88

Table 5.7 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

WEYERHAUEER, INC.... ......... ,................... 91

Table 5.8 AMBIENT NOISE LEVELS AT WEYERHANSER, INC.... ..... 96

xii



Table 5.9 SELZCTED COMPARISON OF MAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 NEYEREAUSSR, INC ........... 97

TABLE 5.10 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

: SEATTLE r'nO SITE 2 .... ,., .... , ....... ,.., ....... i01

Table 5.11 SELECTED AMBIENT NOISE LEVELS AS RECORDED AT

STATION 2 SEATTLE CBD SITE 2 ........... ,........ 104

Table 5.i2 SELECTED COMPARISON OF _AXIMUN SOUND L_ELS AS
RECORDED AT STATION 3 SEATTLE CBD SITE 2 ........ 1US

_i Table 5.13 NOISE DATA FOR ACTUAL IN-SERVICE HELICOPTER

OPERATIONS ............. °...... °................. 109

Table 5.13 (CONTINUED) ..................................... ii0

Table 6.I NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT
5:

:_; EMANUEL HOSPITAL ................................ 123

:;, Table 6.2 AMBIENT NOISE LEVELS AT ENANUEL HOSPITAL ........ 28

::' Table 6.3 SELECTED COMPARISON 09 MAXIMUM SOUND LEVELS AS

i, RECORDED AT EMANUEL HOSPITAL..., ................ 129

Table 6.4 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

CITY OP PORTLAND TEMPORARY PUBLIC USE HELIPORT..133

_ Table 6.4 (CONTINUED) ..................................... 134

; Table 6.5 AMBIENT NOISE LEVELS AT CITY OF PORTLAND TEMPORARY

PUBLIC USE HELIPORT., ........................... 139

Table 6.6 SELECTED COMPARISON OF NAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 CITY OF PORTLAND TEMPORARY

PUBLIC USE HELIPORT .................... ......... 140

xiii

/



Table 6.7 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

FLOATING POINT SYSTEMS, INC ........... ..°.o.o°..145

Table 6.7 (CONT_USD) ..................................... 146

Table 6.8 AMBIENT NOISE LEVELS AT FLOATING POINT

SYSTEMS, INC .................................... 153

Table 6.9 SELECTED COMPARISON OF MAXIMDN SOUND LEVELS

AS RECORDED AT STATION 3 FLOATING POINT

SYSTEMS, INC .................................... 155

Table 6.10 NOISE DATA FOR ST_.D_.R.DIZED HELICOPTER ._|S_ERS AT

KATU-TV ......................................... 159

Table 6.10 (CONTINUED) ..................................... 160

Table 6.11 AMBIENT NOISE LEVELS AT KATU-TV ................. 166

Table 6.12 SELECTED COMPARISON OF MAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 KATU-TV ......... .......... !68

Table 6.13 NOISE DATA FOR ACTUAL IN-SERVICE HELICOPTER

OPERATIONS MONITORED HELIPAD TEST SITES ......... 169

Table 6.13 (CONTINUED) ..................................... 170

Table 6°13 (CONTINUED) ..................................... 171

Table 7.1 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

EXECUTIVE HELICDPTERp INC. ...................... 183

Table 7°2 AMBIENT NOISE LEVELS AT EXECUTIVE

HELICOPTERS. INC ................................ 187

Table 7.3 SELECTED COMPARISON OF MAXIMUM SOUND LEVELS AS

RECORDED AT EXECUTIVE HELICOPTER. INC ........... 189

xiv



Table 7.4 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

WGN TELEVISION.........,.......,... .... , ........ 194

Table 7.4 (CONTINUED) ..................................... 195

_ Table 7,5 AMBIENT NOISE LEVELS AT WGN TELEVISION .......... 202
j_

Table 7,6 SELECTED COMPARISON 0F MAXIMUM S00ND LEVELS AS

RECORDED AT STATION 3 WGN TELEVISION..° ....... .,204

Table 7.7 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

MEIGS FIELD AIRPORT ............................. 20 8

_ Table 7.8 A_IENT L_VELE AT MEIGS FIELD AIRFORT .... ....... 213
r_

!
Table 7.R SELECTED COMPARISON OF MAXIMUM SOUND LEVELS AS

_ RECORDED AT STATION 3 MEIGS FIELD AIRPORT. ...... 214

_i Table 7.10 NOISE DATA PeR STANDARDIZED HELICOPTER MANEUVERS

!_ AT UNIVERSITY OF C_ICA430 SOSPITAL ............... 219
! :

i

_ Table 7 i0 (CONTINUED) 220. l.g.el..., .'i.i. q ..ll.o.le. • I.eo Jo.l.

Table 7.11 AMBIENT NOISE LEVELS AT UNIVERSITY OF CHICAGO

_, HOSPITAL, ...... ,.... 0*Qi°* ......... ............. 226

Table 7.12 SELECTED COMPARISON US MAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 UNIVERSITY UP CHICAGO
!

,! HOSPITAL ......... ......... ,................... ,.227

i, Table 7.13 NOISE DATA FOR IN-SERVICE HELICOPTER OPERATIONS AT

! PUBLIC 0RE HELIPORT MEIGS FIELD ................. 230

Table 7.14 NOISE DATA EbB ACTUAL IN-SERVICE HELICOTER

i OPERATIONS., ................................. o.i233

Table 7.14 (CONTINUED) ..................................... 234

xv



Table 8.1 NOISE DATA FOE STANDARDIZED HELICOPTER MANEUVERS AT

POMPMIN HELICOPTERSI INC ..... °..... ..... ...... ..245

Table 8.2 AMBIENT NOISE LEVELS AT PUMPKIN HELICOPTERS,

INC ................... ,......................... 250

Table 8.3 SELECTED COMPARISON OP MAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 PUMPKIN HELICOPTERS, INC.,251

Table 8.4 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

CHEVRON OIL, INC................................ 255

Table 8.5 AMBIENT NOISE LEVELS AT CHEVRON OIL, INC, ....... 259

Table 8.6 SELECTED COMPARISON OF MAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 CHEVRON OIL, INC° ........ .261

Table 8.6 (CONTINUED) ..................................... 262

Table 8.7 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT

PETROLEUM HELICOPTERS, INC ...................... 268

Table 8.8 AMBIENT NOISE LEVELS AT PETROLEUM HELICOPTERS,

INO...................................... ,...... 272

Table 8.9 SELECTED COMPARISON OP MAXIMUM SOUND LEVELS AS

RECORDED AT STATION 3 PETROLEUM HELICOPTERS,

INC.............. .......... ..................... 273

Table 8.10 NOISE DATA _OR ACTUAL IN-SERVICE HELICOPTER

OPERATIONS. .......................... ,.......... 276

Table 8.10 (CONTINUED} ..................................... 277

Table 8.10 (CONTINUED) ..................................... 278

Table 8.10 (CONTINUED} ..................................... 279

xvi



?able 8.10 CONTINUED) ..................................... 280

_ Table 8.10 CONTINUBD) ..................................... 281
i

_i TAble 8.10 CONTINUED) ..................................... 282

_, Table 8,10 CONTINUED) ..................................... 283
?;

Table 8 i0 CONTINUED) 284i;_ • oelo•oe• el• eRit,lo o• oe••• i 0. * oaqQ•• • *

.... T_'bl CONTINUED}_' e 8.10 ..................................... 2S5

Table 8.10 CO_TINU_) ..................................... 286

_ Table 8.10 CONTINUED) ..................................... 287

!/i

xvil
i'?



CHAPTER 1

INTRODUCTION

Civilla, helicopter traffic ks growing rapldly and the resulting

noise is becoming increasingly noticeable, especially in major

urban areas. The frequency of complalnta about helicopter noise

has remained relatively low, probably because of the efforts of

helicop=er .operators, hel !per n operators, ur_n planning

officials and the PAA to keep community melee impacts at a

minimum through such measures as routing helicopters away frum

n01se-senslt_ve land uses and operatln9 helicopters so au to

minimize _he levels of noise emitted end tran-mltted to the

cJEOUnd.

TAe FAA has instituted a series of surveys no enable it to Keep

"abremet of the noiem perfocmanco of the various helicopter

model, end to assemble a body of c_ta for use in estimating the

coemunity noise contr£huCions of actual ,_nd projected helicopter

ot_racions end facilitiem. Extensive surveys have _en

pecfor,.ed in New York CiW and in Pheonix, Arizona, and smaller

_, surveys have _een performed in several other places,

This report describes surveys of nun-milltary hellcop._er noise

_i_ at and neac hell,de in five metropolitan areas: Chlca_o, IL;

i' r_ong_each, CA; New Orleans, LA; _ortlend, OR; and Seattle, WA.

In _au_-hmetropolitan area, noise msaeurementm were made at three

or four heliports or helipadso At each heliport or hellped,

three noise mo_G stations were set up in a linear array at

dlscances of,approxlmately i_, 300 fee..tand 450 fg__rom

the hellpad along a sultable approach oE doper sure fllaht path.

(Where ponslhle, a commonly used flight path was selected. In

some cases, it was not fenslble to set up stations along a

commonly used paUh.) The statlons were used to measure end

record noise levels during the performance of m standard series
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of etandaEdlzsd helicopter maneuvers or operations oonslstlng of

approach and departure over the stray of monitoring stations,

idling on the ground, end hoverlng close to the ground ("hover

An-ground effect"). All noise measurements were made using Type

i meters u_ing slow response end 'A" frequency weighting.

In addition to measuring noise levels during each standard

maneuver, one monitoring Station, the most distant from _he

helipad, was used to measure the effects of an entire series of

maneuvers on community noise at each site. For _his purpose

noise levels were measured throughout a period of 30 or 60

minutes which included the helicopter tests, and for a similar

period when tests were not being performed.

The siting of the third station was constrained by similar

clrcumstances in each of the five cities surveyed: the _elest

non-milltary helipads tend to be located in airports.

Generally, Station 3 was located approximately 450 feet from the

hulipod. At several sites this placed it close to runways or

taxiways used by fixed-wlng aircraft and neighboring helipods.

AS a result, observed noise levels at Station 3 were sometimes

lower during the _eats than before or after the teats, and even

when the noise level was higher during the test it cannot always

be stated with _onfidance that _hlm was entirely due to the

testing.

In the five cities surveyed for this report the helIpads having

ths highest daily n-tubers of helicopter operations ere located

at airports. With the exception of Long Beech A/rport which is

located adjacent to several residential communities, land

surrounding the airports is predominantly industrial or

commercial. For this reason the noise levels from the

helicopter test maneuvers at the busiest hulipade are generally

not detectable in residential areas the nearest of which may be

located several thousand feet away. In cases where helipads are
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located at nirpori'.s the effect of helicopter noise on the

residential areas around alrpoEt- comes pclmarily from

hellcopCsr overflLghts inter not from helipad operations.

Each mstropolltnn area surveyed is the subject of s separate

• chapter of _lls report. In addition to the noise measurement

date cbtalnmd, each chapter provldss data on location, frequency

of helicopter oporatlons, and type of helicopter operatlons at

ev©cy Idonnlflnble helipad mE heliport In regular clvil/an use

in the metropolitan area. Informatlon is also provldad on any

hellooptst noise abatement procmdure_ in effect and any

availa_im noise complaint statistics° For each helip_d oc

hallport whore nolse measurements ws£s madsf the land use in the

vicinitf is described.

In_all, noise measucem__ents were obtained at 18 halipadu foe

_ght helloopcsr medals. The measurements are sulnmerlzed in

TaBle 1 which reports the hlqheat value of Lmax (Maximum Nolae

L_el) E@cord_d at Station i, foe each test site.

Veluaa of Lmax at Station 1 ranged from 89.1 to 103.4 de(A).

This wide range is attributable to several factors: the use of

dlffcrent hellcopt_r models in the tests; differences in the

distance frum Station 1 to the hellped; differences Between the

elevation of Station 1 and the hellpad; differences in the

hellooptar angle of approach or take-off; devla_ion of approach

or deperture t_h frc_ _e direction of _e line of measurement

stations; and differences in ground surface and structures

affecting sound propagation. TWo other reasons for variation

are indicated in the table: the maneuver being performed when

the largest Lmax Value was Eecorded_ and the distance from t_e

heli_d to Station i. (This distance is greater _han the

distance from she helicopter to Stetlon 1 when the longest Lmax

occurs during an approach or take-off.)
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Table !

SUMMARYOF MAXIMUMNOISE LEVELSRECORDEDIN TESTS

Station 1 Lmax

Helicopter Type of to Hellpad At
CIty Hellpad Model Maneuver {foot) Station T

=,, =. • ,,, .

Long Beech, CA LA Sbor|ffts Hughes 3008 takeoff 174 96.0
Acre Bureau

Mr Bell 208-L approach TB8 95.2
Loglstlca

Pacific Wing Robinson 22 takeoff 254 92o3
and Rotor

Seattle, WA Aerocop_art Boll 20SB hover IO0 101.2
Inc.

Rooftop A Hughes _OOB takeoff lIO 100.4

Heynrhausor Bell 2OSB approach 150 loo.g

Rooftop g Ball 2068 takeoff I19 94,.0

Pert'lend, OR _nanuel Heeeer- hover 227 9013
Hospital sohml_r

BIO5
Por_land PuBlic Sell 2OSB approach 112 95_0
Use Heliport

Floating Point kgumta approach* 150 103.4
Systems AIO9A

KATU-TV Hughes 5000 takeoff* 150 B9.4

Ctllcago, IL ExecutFve Dell 206g takeoff • 145 94.7
Helicopter

WSN-TY Enstrorn F28 approach* 150 89,1

He lge Field Hughes 500D hover 155 93,4

U, of Chicago Aeroapatlale approach lOB 101.4
Hospital Twin Star

New Orleans, LA Pumpkin Hell- Boll 20eL takeoff* 300 94,5
copters, Inca

Chevron 011 Bell 20BB hover ÷ 150 90,0

Petroleum Bell 206S takeoff 140 95.4
Helfempters_
lnc,

• = ManeuverWe5 not performed dlrectlyover measurement array,
+ = NO Takeoff or approach was performed at this test site.
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Table 2 shows the Leq (Equivalent Noloe Level) and Lmax observed

at Station 3 st each hcli_d during the period of either 30 or

60 mln,tes is which the hellcopteE tests were performed and

duclng one or more periods of equal duration in which there were

no h_llcopteE testa. The Lmox foe _he helicopter testa ranged

from 68 dB(A) to 112 dB(A)_ asd for amblent conditions (i.e. no

_i helicopter testings) Lmax ranged from 74 dB(A) to 114 dB(A).

The sources of noise giving rise to Lmax under ambient

• conditions are noted in the table. Lmax levels of over i00

•_ dB(A) were due to Jet aircraft taking off and occurred only

where Station 3 had to be locnned in an airport. In several

'_ instnncea the Lmax value recorded during the bellcoptar teats

, was lower than the Lmax value recorded in the absence of testes

Genm_allys the data suggest that at ho_i'_ontal distances of 440

! feet or morel the ambient noise included intrusive noise from
1

_ othe_ sources that had higher levels than the solos due to the

helicopter _sats, Huwever_ with the exception of one instances

!:i _e observed Equivalent Noi_a Level, LecI, indicates that the
i tasting raised the genar_, level of noise at Station 3, and Leq

for the teatlng period ranged from 1 dB(A) up to 24 dBIA) higher

:! than during ambient conditions. Some of this difference is

undoubtedly due to differences in the non-hellcopter noise

levels between the testing and non-testing periods, but in moat

caaet_ it appears to be a result of the testings

The report also contalnB noise measurements obtained for

hcllcoptera operating in normal servlce {i,e, not performing

salsa test maneuvers) at each of the cltiea s-frayed. The

: normal service oper_tlon, included take-offsw landings, hover r_,

idleo_ and overflights et various cruise altitudes. Some of
these d_ta were obtalaed at the salsa measurement stations set

up ZOE the tests, and some at locations in residential areas.

Fo_ comparison purposeew _nbient noise measurements were made

during nomerous short intervals (e.g. 5 minutes) at the

reoldential locations while waiting for helicopter noise events

tO OCCtlr °
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Table 2

EQUIVALENTAND MAXIMUMNOISE LEVELSAT STATION5
WITH ANOwITHOUTHELICOPTERTESTING

Community noise

Distance With _lthout
City/ Station 3 To Sample Helicopter Helicopter
Hallpad Land Use Hellnad PorTed Tes_lno TestFn_

1feet) (mln) Loci Lmox Leq Lmox Source of
(dB(A)) (dB(A)) Non-test

Lmax

Long'Baech_ CA=

LA Sherlff_= open 685 30 55 82 61/65 65 helicopter
Aero Bureau space flyover

Air Logietlcs airport 626 60 63 II 62 ....

Seattle, W_=

Aorocoptor, airport 480 60 84 -- 77/7] t14 Lear Jet
IRc. war.up

Rooftop A (:80 665 60 69 85 68 87 truck brakes

_eyarheuaer al'rport 452 50 71 91 7_ 92 conv_=rclal
jot takeoff

Portland, OR;

Emanuol rasl-
Hospital dentlel 516 60 85 68 58]62 80 heavy truck

PoP,'land open 435 60 66 85 60 74 Bell 206B
PuDIIc Use space landing
Heliport

Floating c_mmer- 474 60 74 97 52/61 8i helicopter
Point clel/ flyover
Systems resi-

dential

KAT1J-I_/ Q30 500 60 68 88 63/64 94 heavy truck

Chlcago_ IL;

Executive airport 445 60 80 105 68/79 101 Commercial Jot
Helicopter takeoff



Table 2 (oontlnued)

CommunIty nol=o
a*t Statlon 3

Dis?anna _ftth Without
City/ Station 3 To Sample Hal rooptor Hal fooptor
Hellpad Lend Use Hal Ipad Perlod Toml"ing Tasting

Source of

_: {foot) (rain.] Laq Lmax Loq Lmax Non-teat
_:: , {dB(A]) (dR(A)) Max.

: .: _f,G,t_T,Y, open 450 60 64 88 57/63 89 holicopter
:_ apoco approach

;' He/go Field airport 455 60 76 102 73/74 g8 G^ plane
rex[ Ing

i Unlversrty open 588 60 67 85 57/61 87 _mbulenca
of Chicago space
Hoepf1"el

_ow Orlecna_ LA:

_,, Pumpkin elrporl" 621 60 B_ 112 70/61 89 hal fooptor
!_:, HeI f ¢optera takeoff

!.:; Chevron 011 airport 450 80 68 86 70 97 hal lcopter 81:
+" 30 toot
_ Petroleum open 440 60 67 84 66/68 9! hal icoptar

Hal lcoptor= space approach

,"_ -- • No data obtained duo to equipment malfunction.

r+

!i/!

i.

:i

?:

:+ 7
i
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i,i O_.kIIZATION OF N_IIORT

The rcmalndor of this report is organized as follows. Chapter 2

describes the methodology used in the noise measurement surveys.

ChaptoE 3 desorlbes the noise monitoring equipment _ed.

Chapters 4 _hrough 8 present the noise measurement data obtained

from _he standard sets of heliGoptoE msneuvers end from

.in-sorvice (not test) helicopter operations at each of five

cities surveyed. Each of these chapters is divided into

semtloss with _he following hsedlngs: Overview o_ Hellcoptor

Oper=tion_, Land Uue and Helicopter Noise Abatement Procedures;

StendaEdlmsd Maneuver Tests, and Actual In-Servlce HellcopteE

OporatlOneo In addition, Chapter 7 (Chicago, IL) also contains

a section which presents the noise data measured for actual

in-e@Evlua operatlon_ a_ a public use heliport.
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Chapter 2

_ZTSODOLO_Y USED IN NOISE _EASURE_NT SURVEYS
:r

• The approach taken to cheracterlze community noise impacts of

" helioopner 'noise depends on identifylng several distinct

, maneuveru that comprlee a typical helicopter operation. These

i! maneuvers are: warm-up of _ha engine, idle, hover before

: takeoff, takeoff, level flight, lending, end cool down of the

engin©o The soles level produced during each of these maneuvecs

differs con_l dera_ly. For ehis reason aspere=e noise

measurements are made for each maneuver whenever possible° Two

_ quite different testing procedures were used to obtain these

noise mea_urementsz Standardized Maneuver Testa, and measurement

of bach maneuver durlnq Actual In-Service Opgratlonu.

:'.i 2.i STANDARDIZED MANEDVER TESTS

_7

In the standnrdlzsd maneuver test procedure, a helicopter

performs a prescribed series of maneuvers (idle, hover, takeoff

:_ and approach) Three noise monitoring stations are positioned

in a mtEalght lane array extending approximately 450 feet fEom

the helipad. Because of physical barriers, such SS roads or

:,,. buildingu, distances baleen stations differ somewha_ between

• tes_ sites. In general, the distances between a_atlon_ r_nge

from 150 to 200 feet. A gypicnl test aeries _akes epproxlmm_ely

30 mlnunem to complete. The amount of time varlea dspendln9 on

the nu,mber end duration of chs maneuvers performed. In each
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series, the pilot is requested to perform takeoffs and

approaches directly over the noise measurement array, if

possible. In some tests this is noc pounlble due to noise

abatemen t"rules, wind condltlons or physical obstacles present

at: the tsar. ,i_e. In tests whore the takeoff or approach is not

directly ovsr the noise measurement array, me much information

as possible has been provided on distance and altitude of the

hellunptor in respect to the noise measurement array to assist

ennlystn in intorprenlng the measurements°

The sound levels generated in each maneuver are measured and

recorded on a roporc form at each station. The two stations

clos@st to the halipad, Stations 1 and 2, measure Sound Exposure

Levels (eEL), Equivalent Sound Pressure Levels (Leq), and

Maximum SoUnd Pressure Levels (Lmax) using Integratlng Sound

Level Meters (ISLN). Station 3 measures Lmax levels wlth a

CommUnity Nolas Analyzer (CNA). The start and stop _imes for

each tooC maneuver measurement _riod are synchronized between

Stations to onaure the comparability of the risen. Noise levels

at all three Stations are measured wlth A-frequency weightlng

and slow re,pones-time averaging. Noise levels measured are not

ad_umted for temperature, h_idit:y or wind conditions. HOwever,

relative humidity or dew PolnC and wind speed and direction are

obtained and presented wlth the noise measurement data. Graphic

Level Recorders (GLR) record the Sound Pressure Level reassured

by each ISLH and the CNA as a time-chart on graph paper.

Distances beL'ween the monitoring stations and che helipad are

measured using a 100-foo_ tape. A photographic scaling

_echnlque is used to estimate the alcltude of the test

helicopter at a Point along the noise measur_ont array during

departure and approach maneuvers. (Society of AuCa_otive

Enginesrs, Aerospace Information Repor_ 902, 485 Lexington Ave.,

New York, N.¥. 10017). Due to the limited amount of control

chac is available over the _est conditions, however, the photo
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scelinq estimates should be considered very approximate, rn a

few instances, bscou-e of _amera melfunctlonn or hinderance-, no

phot0grapbs are available for photo uc_lingo In these instances

the eltltude of the helicopter is estimated visually. In each

case where _hs sstlma_ed _itltude Is reported a notatlon is

. provided indlcating which me_hod is used.

2.1.2 Measurement of Contribution to Amblen_ Noise

.: To evcluaCe _le contribution of noise levels frum the helicopter

test maneuveEs to ombient noise levcle, two types of _bient

noise samples are _eken. One type includes the noise levels

produced by _he helicopter test maneuvers, while the other _ype

i: does not. Ambient noise eam_le period_ are at least 30 minutes.

i During each _ample period a log le kep_ st each noise moni1:orln_!J

i otatlon of the maximum sound pressure level (Lmax) of any

, i_truslve nolee events that occur. Noise level data that ere

_ recoEded for each ambient noise s_ple period include Leq, Lmax,

'.._ _nlm_n Sound Pressure Level (Lmln), and exceedance levels for n

= .i, I, I0, S0, 90, and 99 pescentiles (Le., noise levels that

_:._ ere exceeded "n" percent of the _ample perlod).

: 2.1.3 _allbratlon of Inneruments

! All notes measur_nent inetrumen_a are calibrated before and

after each test. The ino_r_ente ate quite stable and almost

always preserve their calibration _hroughout a test,

:: 2.1.4

The noise level data for _he s_andardlzed _:es_: maneuver8 at each

• te_t site are presented in three prinoi_l types of tables,

Graphic level recorder char_s for each s_atlon ere also

presonted displaying sound pressure levels recorded during each

helicopter test _aneuver. The fi_et type of table is labeled

!
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"Noise Data For Standatdlzed Helicopter _neuveEs, " and presents

the L_I, S_, and Lmaz single-event noiBe level for each of the

standardized maneuvers at Stations 1 and 2, and the Lmax for

Station 3. Socnuse s community noise analyzer (CNA) was used at

Station 3 to measure _unblent noise for 30 to 60 minute Periodst

it was not posslhle to record Leq or SEL values for single

events st that station,

The second type of table, labeled "Ambient Noise Levels, "

presents Lmax, LmlnF Lcq and dlstrlbution=l exceedance levels

for _'nbient noise recorded by the CNA durlng s p-_Eiod of an

laQat one-hell hour then included the helicopter test mnneuvers.

Thic table oleo contalnB brief remarks iden=ifylng

non-h_llcoptsr intrusive noise events that occurred during the

ms=_ur _enn perlod,.

The third type of table, labeled 'Selected Comparlsons of

_mlm_ Sotu_d Levels, • presents Lmsx values at Station 3 for

verloua non-hellcoptet noise events that occurred during the

noise measurement periods when the CNA was operating, along with

the Lmax for esch helicopter teen maneuver.

2.2 ACTUAL IN-SERViCE OPERATIONS TESTS

The standardized maneuver tests do not include overflights at

crulso altitude. As well as this deficiency, there is aiweys

concern that the noise emitted in the _ect maneuvers may not he

representative of noise from normal helicopter operntlone

because _he tests focus the o_rator's attention on noise and

lead the_, consciously or unconeclously, to operate especially

quietly. Recording noise levels of hellcoptere during normal

operations provides data on overflights as well as a check on

the validity of the standard maneuver noise nests.
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To measu_n nolsQ levels fo_ halicop_ero in normal operario_ot

_oise oo_to_ing stations ate sot up at vnriouo locstio_aF

• _aunlly at n helipad or along, commonly used helicopter flight

corrido_s, and noise levels from _ctioulsr helicopter evonts

(i. e., landings, Cnkooffor overflights, etc.) n_e recorded at

_i each oration.

In addition to rocording the noiso levels fo_ each event, the

ZII O_atoc of eooh -tntion alan notes the direction of the

halicopCer|s flight, osCimoCea its nlcituda, notes the type of

helicopter and any other sources o_ intrusive noise Ce.g., aI!':_

_ _ssJ, ng truck), _.hat occur durlng the oomsucement period.

_!_' Ta_Is 2.1 nhowo typlo_l noise levaln of varlo_s noise oouroos

_ COmmO_yfound in an ur_n environment. These d_cn are provl_o_

,_ as Chic t:ho haliooptec noise levels mensured in the tooth c_n be

i_! anally coop_ced with noise levals of typical non-helicopter
_OIO0 O0_r CO0.

il
JI ;I

I,

i!i
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TABLE 2.1

TYPICAL A-WSI_HTED SOUND LEVEL6

_vent (st _Iven dlsrance_ or Environment _A)

50 HP Siren (i00') 132

Jet Ta_aoff (200') 122

RiVlClng Machine ii0

Caa_in_ Shakeou_ Ares ii0

Cut-eEl Saw 104

Zlectrio Furnico Area 100

Textile weavln9 Plant 92

Subway Train (20') 90

BolleJ_ Room and PrintJ.ng Press Plant 90

Pne_n'_nCicDE£11(50') 82

Ina£do Sports Car (50 mph) 80

I Fteight Train (1O0'), Vacuum Cleaner (I0'), 70

Speech (i')

Near Sreeway (Auno Ttafflc}, Large S_are, 60

AcCounting Offlce

Large Transformer (200') 52

PtivaCs Business 0ffloa, Light Traffic (i00'), 50
I

Averaga Resld%nce

Minimum Levels - Chicago Resldentlel Area 40

n= Nlghn

Soft Whisper (5') 32

Studio (speech) 30

Stadia for Sound Pictures 20

Threshold of Heating (YouUhs, l_Hz-4kHz) 0

Sourcez Arnold P.G. Petorson, Gro-s, Ervin E., _._i

_, 8th Edition, (1978), GenRad, Inc.,

Concord_ Mass, Figure 2-1, po6.
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CHAPTER 3

_ NOISE MONITORING _UIPMSNT DEED
L

The nolsa monltoEing configuration used in the field surveys

I consist- of three separate noise monitoring stations. Two of

"_ the statlon e u_e Bruel and riser (B&K) Model 2233 Precision

ii IntegEatlng Sound Level Meters (ISLM] to record Leq, Lmsx, and

:::' EEL values of 81ngle events and also foe some ambient noise

i_ moao.rcmen_s° The B&K ISLMs ere manufactured to meat T_pa 1
: pEeeluion standacde. Bsth ISLMs are connected to B&K Model 2619

preamplifiers and B&K Model 4155 1/2 inch prepolarlsed condenser

: microphone cartridges wi_-h s free-field frequency response from

4Bz to 16KHz. The third station uses a GeaRed 1945 Community

_:; Nolss Analyzer (CNA) connected to a P-42 condenser mlcrophons

_!i proampllflo_ and 1/2 inch GeaRed condenser electret microphone.

,!i The DC output of each ISLM and the CHA is used to drive

:_: Easterllne Angus Minlservo Model Graphle Level Recorders (GLR)

at each station and produce a graphical tlme-history record of

_/i sound presume level (SPL). The GLRs include a paper transport

._ which is set to a speed of five centimeters per minute for these

Microphones at each s_atlon are mounted for grazing incidencei,

(i.e., parallel to _he ground) four feet above the ground on
c

modified Vealon camera trlped6. Each *-rlpod was modified by

removing the camera mounting pan head, and attaching a thin
, i

metal "C'-olamp of the type commonly used to hold glass

*i apparatuo in chemical laboratories. The "C"-olamp is used to

hold _:hn microphone p_rpandicular to the vertical bar of the

tripod. The modiflca_ions are designed to minimize reflection of

sound waveo from _e tripod to the microphone. Each mioro_one

ii:
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ie connected to ice ISLMs or CNA by s three meter shielded

cable. Ninety mlllimsCer diameter porous polyurethane spsngn

w_nd, oronns ace fitted ovec _n mJ.ors_onnn Co minimize the

effect: of wind on the mna+,ut.+emnnts. A schemat:_,s dingr_r, of the

layout: of tho ch_ee stations and t:hel_ equ_tnenC ks _hown in

Figure 3.1.

ThQ ZSLN_ and Choir GLRn nee cal_brstnd using B&Krondel 4230

pisconphonn '_,pe hound level calibl:acoca producing a steady 94rib

anund pcensurn s_ 1000_z. The (2_A and its GLR are calibrsCnd

uaing a GnnRad model 1562 Sound Level CAllbraCSro The

calib_atsrs wnrs _hemselveu calibratsd 2 weeks prior ts

thi_ ,Cu_.

.-16-



.r. • ,H

I/2" B&K 4155 Prepo]arjzed Condenser M_crophose

G B&K 2619 l,reamplifleL-Windscreen

-\
B&K 2233 Precision Integrating

4' 1 _ $OlU_d I_vel Meter

. i0' >
,,, ,,, ,,,,
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_4

I Windscreen _ _P-42 Condenser Microphone

C,enRad 1945 Angus GLR STATION #3

]0'

Figure 3.1 Schematic Drawing of Noise Monitoring Station Set Up
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Chapter 4

Results of the Relicopte_ Noise Survey

In

Long Beach, California

Thin chapter presents the results of helicopter noise tests

performed in Long Beach, California, and noise measurements of

helicopters not involved in the tests in the vicinities of Long

Beach Airport, John Wayne Airport and the Marine Helicopter

Training Base in Irvine. It is divided into three sections.

Section 4.1 presents a general overview of helicopter operations

in the Long Beach area. Section 4.2 presents noise measurement

data obtained from standardized helicopter maneuvers at three

Long Beach helipad sites and the land use characteristics of

each nine. Section 4.3 presents the noise measurement data

obtained from monitoring actual in-service helicopter

Operations°

4.1 OVERVIEd OF HELICOPTER OPERATIONS IN LONG BEACH

Baaed on data obtained from helicopter operators, airport and

city off ici_l s, there are currently approximately 18,000

helicopter operations a year to and from the Long Beach airport.

In addition, there are close to 1O0,00O training operations a

year solely within the airport boundaries° This compares with

our reported 84,917 training o_rations at the airport in 1979.

IN addition, there were 20,190 flyovers reported. Training

operations usually involve several circular flight patterns with

touch and go operations. (Final Subsequent Environmental Impact

Report, Vol. II, prepared by Community and Environmental

Planning Division, Department of Planning and Building, City of

Long Beech, 1979.)
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There are fifteen permanent helipade located in the Long Beach

ares. Figure 4.1 shows the locations of these helipads.

Locations 1 - 8 age at the Long Beech Airport. Locations 1 - 5

are helipads owned by p_ivate helicopter companies providing a

range of services such as pilot training, maintenance and

repair, FAR 135 charter services, cargo and crew transport, and

heavy lifting in construction. Locations 6, 7, and 8 are

helipads owned and operated by city and county pol ice

.. departments whose oporatlons are primarily devoted to traffic

: monitoring and search and rescue operations. There are

approximately 30-40 helicopter operations a day from these eight

._ hellpads combined. Although these are not public use hellpads,

¢ most will accept transient helicopter operations if arrangements

are made in advance. Transient operations are, however, not

::. very frequent. Noise measurements were obtained for the

standardized helicopter maneuvers at Locations 2, 4, and 6.

_; Locations 9 and I0 are private corporate helipads owned by

_ McDonnell Douglas and Hughes Aircraft, respectively. Operations

at these locations primarily involve transpOrt of executive

personnel and are fairly infrequent with an average of

2_ approximately one operation a day. Locations ii and 12 are

hospital helipads used for emergencY ambulance service. Because

['! the frequency of medical emergencies is very irregular, the

_ numbers of operations at these helipads vary considerably.

Locations 13 and 14 are privately owned helipads used in

i; providing sightseeing services for tourists and in ferrying oll

crews and equipment between the mainland and the offshore oil

islands. The number of operations at both of these helipads

combined varies from 20 to 30 per day, about half of them to

service the oil islands. The helipad at Location 15 is operated

by Southern California Edison and averages approximately one

oporation a day. There are also one or _wo temporary helipads

at construction sites along the waterfront.
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Figure 4.1 Locations of Heliports In Long Beach
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The Long Beach A/rport Noise Abstament Office maintains a log of

i_j all aircraft nolee camplaints to airport. Noise complaints
_ related, to helicopter operations tend to be concentrated in the

J'_ immadlate violnlty of the prescribed helicopter flight paths

_. near the airport. Noise complaints are also received

occasionally from areas further away from the alrpart and theN

i" recommended fllg_t p_the. Usually, those complaints are traced

_i: ta transient hellcoptera whose pilots ere not familiar with the

+:,! pra,crlbed routes.
r_

Table 4.1 8hews the total n_ber of noise complalnte recaived

i.'i: for all aircraft by the airport for each of the months from

+ September to December, 198_. Of these, 31 related to helicopter

holmS, 13 percant o.f tho total.

Tha numbar of comp1alnto la not necessarily • reliable indicator

_-_ of hQlloaptar aside impact. For o/ample, for thm month of

?, September as many ao half of the helicopter related no£se

'i complalsta were from one indlvldual. In addition, at times

different members of the ease household complained about noise

,_L fees a Single helicopter event.

.!
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Table 4.1

NUMBERS OF NOISE COMPLAINTS RECEIVED AT LONG BEACH AIRPORT

FROM SEPTEMBER TO DBCBMBBRI 1983

.EVeat _L_t ember _ct o]_ex _ov embg/ December

Helicopter 12 9 5 5

Commercial "32 19 28 12

General Av. 39 31 22 14

Mil Itary 3 2 1 1

Tr ainl ng/Test 1 - 1 1

Total 87 61 57 33

- - Data Not Available

Source: Noise complaint log records maintained by Long Beach

Airport, Noise Abatement Office.

4.1.2 Noise Abatement Procedures

k Partly in response to numerous helicopter-related noise

complaints in the past, the airport officials have established

detailed helicopter flight procedures and flight paths designed

to minimize the impact of helicopter noise on the surrounding

community as well as to separate helicopter traffic from

fixed-wing aircraft for safety, These procedures are formalized

in Letters of Agreement which all eight helicopter companies

located at the airport have signed. A copy of the Letter of

Agreement and a Revised Agreement are attached as Appendix A.
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: The Letter of Agreement specifies four flight routes to be used

under norm_ operating conditions into and out of the airport:

one to the west along West wardlow Avenue; one to the east along

East Wardlow Avenue; one to the north over the Lakewood Country

Club and one to the south along Redondo Avenue. Figure 4.2

!_ shows a diagram indicating the four prescribed helicopter flight

paths.

Before de_rting the airport, helicopter pilots are require8 to

climb to an altitude of 500 feet using a circular flight

pattern. Figure 4.3 shows these flight patterns within the

airport boundaries as well as the locations of helipads in the

alrport. App_oachlng helicopters also are required to use the

clroular flight _tterns when desc_ndlng to a hellpad and are

supposed to maintain an altitude of 500 feet until they are

within the airport boundaries.
;J

It appears that these prescribed procedures are generally

' followed, but there are occasional instances where a pilot may

i'ii 'cut corners" and begin hle approach descent a little early, or
,:! not follow _he looping p_ttern and approach straight in.

,J

4.1.3 D@ec_iptlon of Lan d Use In the Vicinity of Long Beach

Airpor t.

Long Beach Airport, where the three helipads used for the

:_ standardised maneuver tests are located, is on the northern

bo_dary of Long Beach city llmi_s. The clty limits of Long

Beach extend to the northwest, west, south and east of the

:_ airport. The town of Lakewood borders the airport to the north,

! a0d the _all town of Signal Hill is located to the southwest.

i' T_e map in Figure 4.4 is shaded to show land use in the vicinity

: o:_ the airport as well as indicating the locations of the

heliports in the Long Bssch area. It also shows the four main
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Figure 4.2 Dlagr_n of Helicopter Approach and Departure Routes OuCslde
Long Beech Alrpor¢ Boundaries
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flight corridors used by helicopters approaching and departing

from the airport. The four flight corridors are indicated by

broad-width black arrows on the map.

The immediate area around the airport for two to three blocks on

the nee theast, north, west and south consists of light

commercial and retail companies and some labor intensive

industries (primarily the Hughes Aircraft and McDonnell Douglas

aircraft manufacturing plants}. HOwever, land use in the

general vicinity of Long Beach Airport is mainly residential.

An area two miles wide extending to the eas_ and southeast of

the alrpo=t consists mainly of single family detached homes with

some large open areas of parks and golf courses, and several

schools, churches, and hospitals. Helicopner traffic traverse

thls area along the East Wardlow Avenue flight corridor

(indicated on the map by the solid black arrow to the west). It

was noted during noise monitoring that helicopters circling to

gain altitude at the helipads on the airport's eastern perimeter

._ sometimes stray into the golf course area east of Lakewood Blvd.

-_ In addition, helicopters approaching from the east would cut

: across the golf course as they begin their approach descent into

the airport.

The town of Lakewood lies to the north of the airport. This

area is mainly composed of large, single-fam/ly detached homes.

I_ also includes two country clubs and a large shopping mall. A

number of complaints have been received from this area in the

past. As a result of these complaints, use of the northern

helicopter flight corridor (indicated by the solid black arrow

co the north) is discouraged by the airport management. The

management recommends, instead, that morthern departures leave

to the west and proceed north along the Los Angeles River and

that approaches from the north fly along the Los Angeles river

and approach the airport from the west.
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Northwest and west of the airport, land use is primarily

medium-lncome, slngl e- family homes; singl e-plex homes;

townhomee; and some pockets of high density residential

development. Less open park space exists here than to the east

and norr.h. The only example large enough to indicate on the map

is a nnrrow strip along raised _nks of the the Los Angeles

• River. Some heavy indus_riel pockets are located in the

northwest corner of Long Bench.

The area to the west of the airport consists primarily of

commercial/retail and light industry. Fewer helicopter-related

noise complalnta are received fr_ this ares than from other

areas near the airport.

The land area to the south of the airport, extending to the

Pasific Ocean, consists primarily of low to middle-lncome

new,homes with some small pockets of dense low-income

raaldennlal development. A small area of heavy industry is

located in the southeast corner of Long Beach. The oity

govertunent offices and convention center are located on the

southern fringes next to the Pacific Ocean beach area which runs

east to west along the southern boundaDl. A large harbor area

and several tourie_ attractions are located in the southwest

corner of Long Beach. Complaints of helicopter noise have been

recelvsd_ occnelonally, from residential areas three to four

miles south of the airport along the South Redondo Ave.

helicopter flight corridor (indicated by the solid black arrow

to the south of the airport.) In addition some complaints

originate along the shoreline where some helicopters using the

South Redondo Ave. flight corridor make their turns east or

wear along the coastllne.
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4.2 STANDARDIZED MANEUVER TESTS

Three helicopter models performed the standardized maneuver in

noise tests at Long Beach: a Bell 206L, a Hughes 300B, and a

Robinson 22. Manor act urera' apesi£ Ira tions for these

helicopters are shown in Appendix B. The tests were conducted

at t/_ee hellpads located at the Long Beach Airport: the Air

Logistics and the Los Angeles County Sheriff's Aero Bureau

hellpads located on the eastern perimeter of the airport, and

the Pacific Wing and Rotor hellped located on the southern

perimeter of _he airport. This section describes how the noise

monltsrlng stations were placed at each of the sites, the

helicopter test maneuvers t and the noise measurement data

obtained.

4.2.1 Aix_/gs_¢i_a

Air Logistics Operates a Bell 206L helicopter from its helipad

and maintenance facility on the eastern perlmete_ of Long Beach

,;_ Airport. Land use in the vicinity Of the helipad and the

airport was shown in Figure 4.4.

_', Three noise monitoring stations were set up along a straight

:' line extending east from the helipad at distances of 188 feet,

!_ 403 feet, and 626 feet. Figure 4.5 shows the locations of the

ill noise monitoring stations in relation to the helipad, as well as

_ the flight path used on the takeoff and approach maneuvers.
i:i

Station 1 was located on an asphalt surface on the Air Logistics

site. Stations 2 and 3 were set up across the street (Lakewood

Boulevard) on a golf course. The Praffle volume on Lakewood

Boulevard was light to moderate and consisted mainly of

automobiles, wlrh some buses and heavy truc_s. Because the

helipad is on airport property there was noise from aircraft and

helicopter operations as well as from the test helicopter during

_ -29-
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some of _he measurements. Most of the fixed-wing aircraft

operations were light general aviation aircraft, carrier heavy

jets, mostly Boeing 727s. The mix of airport operations

contributed to high sun,lent noise levels particularly during

daylight hours when the hourly numbers of operations were

highest.

The A/E Logistics pilot, using the Bell 206L, performed the

following maneuvers in the order listed:

i. Approach, from east;'

2. 180% takeoff throttle, flat plcoh, west;

3. Hover, west;

4. Hover, south;

5. 100% takeoff throttle, flat pitch, east;

6. Hover, east;

7. 100% flat pitch, idle, east;

8. Hover, east;

9. Takeoff, to east ("normal" case)

_:. i0. Takeoff, to east ('worst" case).
J

_ Table 4.2 shows the noise levels recorded during the helicopter

test maneuvers at the three measurement stations. The helicopter

_i pilot performed two takeoffs -- one "normal case" (i.e. with a

il relstlve_ly steep ascent angle); and one "worst case" (i,e. with

a relatively shallow ascent angle). Lmax values recorded at

:_ Stations 2 and 3 were 3dB(A) to 5dB(A) higher for the worst case

_' takeoff than for the normal case. The highe_ Lmax values

_' recorded at Stations 2 and 3 are in the worst case takeoff

attributable to the low altitude of the helicopter as it flew

over these stations. The helicopter was at approximately the

same altitude over Station 1 for both the "normal " and the

"worst case' takeoffs. Stations i, 2 and 3 indicated similar

Lmax values for the approach as for the "normal" takeoff. The

charts of BPL measured at Stations i, 2 and 3 during the tests

are shown in Figures 4.6, 4.7, and 4.8, respectively.
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Table 4.3 shows ambient noise data recorded at Station 3 for two

consecutive one-hour sample periods. The first sample period

included the Bell 206L helicopter test maneuvers while the

second sample period did not. Due to the large number of fixed

wing aircraft and other helicopter Operations occurring during

both sample periods, ambient noise levels with and without the

test hellcopterfs operations were very similar: that is, the

helicopter tests had little effect on the ambient noise level.

Table 4.4 shows Lmax values recorded at Station 3 during the

ambient noise sample periods for selected intrusive noise

incidents and the Lmax values recorded during the helicspter

test maneuvers. General Aviation landings occurred at two

parallel runways approximately 1500 feet on either side of the

noise measurement array. Jet landings and takeoffs occurred at

a runway perpendicular to the noise measurement array

approximately 2000 feet in front of the station. Automobile and

truck traffic was present on Lakewood Boulevard approximately

250 feet from the station.

Maximum mound levels recorded at Station 3 for GA landings, GA

flyovers, jet landings, jet takeoffs, and automobile and truck

traffic ranged from 53de(A) ts 76de(A). Maximum sound levels

during the helicopter tests ranged from 61 dB(A) to 85 dB(A).

4.2.2 .Los Anqmlea Sheriff's Acre _B_ur_r_eau

The Los Angeles Sheriff's helipad and maintesance facility is

located on the eastern perimeter sf Long Beach Airport,

immediately to the so_th of the Air Logistics Facility. The

golf course lies to the east on the opposite side of Lakewood

Boulevard. The facility iS indicated as heliped no. S in the

map in Figure 4.4 which shows land use in the area surrounding

the airport.
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HaLl_p_lr IrLyo_mr BO Tok_off (War_ _m_ 61_

HoLlc_p_r ;'Ly_or 01
H=Ltc_p_er _y0vl_ _3

H=LIc_p;ip f'Lyw_r

|dt rocsLy _v,rhomd| 1_9

IlaL t_p¢lr _Lywar

|dl r_tLy overhead) (IO

A_.L nots data _a;'o PeC_rdmd w_th k-freshly H|gilt;|ng _nd aL_ romponme I;lmo avar_ng.
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Three noise monitoring stations were set up in a straight line

at distances 174 feet, 433 feet, and 585 feet northeast from the

helipad. The site schematic in Figure 4.9 shows the noise

monitoring locations and surrounding area, am well as the flight

_ths used on the takeoff and approach noise test maneuvers.

Stations 1 and 2 were located on an asphalt parking lot at the

Los Angeles Sherlfffe Aero Bureau. Station 3 was located on a

grass surface in the golf course on the other side of Lakewood

Boulevard. BaCkground amhlent noise levels at Station 3 were

between 51 riB{A) and 65 riB(A). Intrusive noise sources came

primarily from general aviation and commercial aircraft

_ operations at Long BeaCh Airport.

The helicopter pilot at the Sheriff's Aero Bureau, using a

[i Hughes 3O0B helicopter, performed the following maneuvers in the
order listed:

==1

i. Approach, from east;

2. 62% flat pitch, Idle, west;

_ 3. Hovers west;

;" 4. Hovers sooth ;

:: 5. 52t flat pitch, idle, south;

S. Hovert east;

_ 7. Takeoff, to east;

8. Approach, from anat.

_._ Table 4.5 shows the noise levels recorded during the test

mane,_vers at t_ha three measurement stations. The takeoff and
%

two approach maneuvers were executed directly over the noise
i

measurement array. Noise from the idle (west), hover (south),

idle (south), hover (east), and the second approach maneuvers
; i

was not detected at the most distant station, Station 3, Decauoe

of the high levels of ambient noise durin_ the tests. Lmax

! values recorded at Station 1 ranged from 75.5 dB(A) for Idle
i

!
• L
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TADLE 4.5 NOZEE DATA FOrt 6T/_DAADiZIED 9ELZCOPTEA HAHEUVEA9 AT LI_ AHGELEG GIIEAIFF' 9 AEItO BUREAU

Lncatlons L.A, _hor|ffll Aofn Guroau Tmperaturu; 60 F

9&tml Fobrunry 1# 1954 Rnlatlva Hulld|lyl 4_

Tlmol 0139 n,a, Wind Gpeod! 1 - 3 kno_B

tlaL|nnptlr _doll IlughuB 300B

I l I I I I
IDlpt.I Appre_ch[1] I 6_ ZrlLa(W,_) I *lovof19o,tl I Ilnv,_ (9oui;h) J a_l; Idlo (Gouth)
IFr_ l

6_a- IPQd JTtmo ITIH JTImo Itiiu I¥tao
_lon llft,l (ma©,lL_ 9EL L*oXllJm_,) Laq 9EL Lnx llBec,l Loq eEL L=a_ll_c,l LRI 9F.I. LHX lla_,l Lea SEL Li_
----I I I'

1 1174 31 G6,5 1J01.4 D4,7 I 3G 7%0 BB.O 76.0 3D 01,30G.1 83.8 37 77.4 _.1 G1.9 I a7 00.1 64.9 7_.5

I f I
9 1433 30 01.9 96,0 60,1 [ 41 69.5 7E1,0 7;_,G 3G 73.5 60,3 70.5 37 71,00G,O 77.1 | 00 06.4 04.2 71,0

I I ' I
_" 3 i6_ m I ' 61 * I '

l I I
.l_t.'_.' HQwr (5n,t) I Takeoff [5] Approach[3]
IFrol I

9_a- Ilaad ITtm. ITimo ITimo
lionIlft.lll,n_.) L_q 8EL LmaxI(,oc.I Leq BEL LHx Iloo_.) L_ BEL L_,x

I I174 l 30 77.9m._ BI,01 94 _.9 90.5ee.o aa _,0 ¶01.0_.a
I I I
1433 I 30 71,9 BO.D 75.1 J 94 EQ.3 04.7 34,3

I I I

ALL notso dntl zorn recorded with A-fr_qunn_ z_lshllng and ulzz rueponou llmo uvoraoln o.

• _ 9n darn obtelnnd dun to high bnckQr_und nmblant hullo.

[1] _ Ilullcoptur oellmutnd mt 4t' uLtltudo _lru_tly ovur 9t_tlop 1,

I9] = I_Lfcop¢lr _s_lmu_nd _t I_D' _ttltudo directly ovor 9t_tl_n 1,

[3] _ Ilulicnptor entlm_od _ 00' _Itlludu directly aver 9tutlnn 1.



(South) to 96.0 de(A) during takeoff. At Station 2, Lmax values

ranged from 71.6 de(A) for Idle (South) to 88.1 dB(A) during

Approach. SPL charts for Stations 1 and 3 are shown in Figures

4.10 and 4.11, respectively. An SPL chart for Station 2 was not

obtained because of a malfunction in a graphic level recorder.

Table 4.6 shows ambient noise data obtained at Station 3 during

five half-hour sample periods. The second half-hour sample

period included the helicopter noise tests, while the other four

sample periods did not. HOWever, all of the ambient noise

sample periods included several general aviation and commercial

jet operations, as well as several in-servlce helicopter

operations. For this reason, it has not been possible to

determine the contribution of the helicopter noise tests

produced from comparisons of the ambient noise measuremenbe near

the airport. However, even with the general aviation and

commercial operations at the airport and moderate traffic on

Lakewood Boulevard, the Leq levels at Station 3 were relatively

low, ranging between 61 dB(A)-and 65 dB(A).

Table 4.7 presents selected Lmux values for intrusive noise not

attributable to the helicopter test maneuvers recorded at

Station 3 during the ambient noise sample periods, and Lmax

values recorded during the helicopter test maneuvers. Most of

the intrusive noise was from general aviation fixed-wing and

helicopter operations and street traffic on Lakewocd Boulevard.

Lmax values recorded at Station 3 for in-service helicopter

operations ranged from 63 dB(A) for a distant helicopter flyover

to 85 dB(A) for a Hughes helicopter approach directly over the

station. General aviation and commercial jet Lmax values ranged

from 59 dB(A) for a small fixed-wing aircraft landing to 66

riB(A), also for a flxed-wing aircraft landing. Lmax values

recorded at Station 3 for street traffic on Lakewood Boulevard

ranged from 55 dB(A) for a passing oar to 70 dB(A) for a large
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Figure 4.10 GLR Output for L.A. Sheriff's Aero Bureau Test - Station 1
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TAi]LE 4.6 APaIEHT NOISE LEVEL(_AT LOS NIQELE8 5}IEARIF'5 AEHD flURE_J

Location! L,A. fltmrlfrlu Aoro Bureau |Btatlon 3) T_poroturel BQ F

Dates February 11 lflD4 _tal;$ve Htm|d|tys 4[_

Ttma! BI6B e.n. - 1ts60 n,l, I_tnd 9poedl 0 knutm al; 180
Itut | _opl;er H_dmt! HuQhni 300B

( I Itaeeur mentl

/mbfnnt Dazz©rlpl:ton iBm*pro Tin JOuratian JLiiax JLO.1 ILI.D JL1Q JL_O [LgO (L89 (Lmtn JLeq (flmarka

_iblent without QI_O-O|_ 1/2 hair "% 7B B2 5Q 53 50 4B 5 hate ftynvure_

tlini; opurol;Ioou 1 Je1_ t.o.

/_bient mll;h Os30-lOsO0 1/_ h_u_ 8211( I_ 77 67 58 54 5_ 15_ 65 B hire ftynvuri_
teDt operal;tann 3 Jot t.o.

Amblanl; mlthout 1QIl_-lflt42 1/;! hour 7B[_] 75 7_ 84 58 53 51 50 61 2 hate ftyovnrlt
_azzt opnrat_uni_ mn(_ 4 Jet t.Oo

kahlont roll;heat lOs5_-lls2_ t/_ hour 75[3] 75 73 66 57 153 52 51 64 12 hate ftyovore.

taut opernl;tOgl, 1 Jml: t.o.i _ u.a.

Land.

/_ht,,t _tthou_ 1_n_-lltSB 1/;_ I_ur 05[4] I]4 7B 60 _7 54 51 49 05 B holt ftynvere_

taut _parlzl;_o_lli _ b. is. tlrzd_ngn.

1 Jot t°o._

ALL naimu dntll more rQ_rdod sltth A-fr_uency waIohtlng and ale. rzepollen time avorn_SnO.

[1] • Lmux recorded from till heLicopter _.no mnneuvur (vlauot Judoegunt].

[2] _ Lm_x ruonrded from IlugheB 30DU |mtlcopter rLyover 6DO f_et _n fro_t of _tntlon 1

at rOD feet otl;Ituda (photo aoattno],

|3] -_ L_ex retarded from Jot takeoff frm Lonfl Beech Atrport,

[4] - L_ux r_curdud fr_ I_ul]hee 30OB helicopter Lundin9 at L,A. Ghurlff_u Off|_e

direutty avor 8tnt_n3,



TABLE 4,7 88.ECTED _.OHPAR:[SONOF HAX_HUH S_JNO LEVF.J._AS REI_3RDEDAT _"_ATIOH3

L_ _GI_ER I_IERZFFIS BURE_J

Le©atton_ L,A, _lrttr_l [5_a_lnn 3]

Date_ Fmbr_ 'iB 1_84 ReLa_|vu Htmldlty: 41_

Ttmma 8_ a,_- 11a50 a°l, Wind Sp_adz 9 kno_;B a_ 180

Evenl_ Lslx Evant I._ox
m

A1rcl'lf_ O_ral_lonls

JQt _akma_'f 67 }teL|cop_sr ftyovmr 68

Jet _haaff 73 HeLtCOp_er fLycr_er _8

: .Jal: tslw_f sn_l hlLlcap_ar _lugh|m he_.lcop_r _ko_f
fLynvlr _B _Q _lou_h _5

Jl_ I"Lyovlr 8_ Pot|el hst_c_p_er takeo_'f

_la_; _|l(_of'f 73 Pni.|ca haL_cop_r _l.yover
GA Jl_ _l_luff _5 I_ 5001 ll._udm 7B

dl_; _;aklQff 74 Ilai.tcop_m_ f_.yovl_

QA _.lncHng 6_ and _urn _o all_or_; 74

OA L_nd_ng _0 Ite_.tooptlr _ty_e_ 73

Jm_ tlndln9 50 Hughas 500_ hmL_cop_m_

Je_ _ak_of f 75 _'l.y_v_ 74

.Jn_; _:mkooff 70 HILtaop_lr ftyovo_ A_

GA mln Ingtnl rmkluff 7_ 500f iL_ttudm 72

Ha_,tcop'_l_ ftyovmr _urnlno

_n-6e_v_a Hattc_p_l_ Opa_a_;lonll _|rlc_y ovorhs_l 75

tlmLl_p_m_' fLyov=r 6? nLI;t_ud_ d|r_tLy _arh_Id 73

t_ei._cap_;_, c| r_.od ind Huohll 5_0C;haLtcop_lr _rntng
_urnad _o a_ _po_ 64 dt _l=Ly oveeho_d 75

HeLtc-opl;ee fl.yovn_ 72 HiL_cop_lr fl.y_r_er turning
Hoi._copf:lr f_.yover 99 d_ _a©_Ly OVl_hlad 73

He_op_|r ftyovlr 75 _el._ao_er f_yovlr d_c_Ly
Hel.__up_r f tyovle 05 _erhll_ 74

HJL|_p_ar ftyova_ d|rlG_;Ly
cr_nrhlad 75 S_raa_ Trnf'f'ta |

HaLt_op_lr f'_.yove r 71

HIL _ca_a'_lr f_yover 63 Tru_k B2

Hel. __op_;ir _LyOVne 76 Truck _I

B_I.L h|L_op_lr _kao_'f 77 51noraL u_e_ _rmf'f'qc 63

Hu_lms 500C _;urn_n_ T_u_k 8B
blh_n_ a_on 79

HoL_Copl;_l,, _urntnG d|r_l_$.y _lLlcop_ar "rms_ _n_uversI
overhead 75

Hugh_l hlL_apl_r _pp_oeo_ Approach BO

d| rea'_Ly ovlri_o_ 85 H_o_(WU_ 8'[
Taka_'_ I_

A_L na_M dll_ll wmrll rll_l'dacl wtth A-rr._qul_y wnl_h_;_ng _d =l.ol _'l_ponN I;_1_ _/o_*ag_ngo
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truck. By comparison, those helicopter test maneuvers that

could be detected above the ambient noise levels registered Lmax

values between 61 dB(A) for the hover facing west maneuver to 82

dB(A) for the takeoff.

4.2.3 2acif___in 9 a[i__Ro_x

Pacific Wing and Rotor operates a helipad and helicopter

maintenance facility on the southern perimeter of Long Beach

Airport. Land use immediately south and west of the helipad is

mainly light manufacturing and commercial. Figure 4.3 shows

additional land sse details for the location.

Figure 4.12 shows the locations of the test helipad and the

monitoring stations with respect to the surrounding area. The

i_! helipad and Stations 1 and 2 were located in a straight line on
_ the concrete general aviation parking area south of the southern

:,:_ taxiway. Station 1 was 254 feet from the hellpad and Station 2

!_ was 409 feet frc_ she helipad; (Station 3, with the Community

iiill Noise Analyzer, was not used. ) Several light fixed-wing aircraft

were parked 50 to 75 feet south of the monitoring stations.

'.! Intrusive noise came primarily from aircraft operations at the

airport and from intermittent bulldozing on a small tract of

' land 300 to 400 feet south of Station 2.

The helicopter pilot at Pacific Wing and Rotor, using a Robinson

22 helicopter, performed the following two maneuvers in the

order listed: '

_i i. 100% takeoff throttle, flat pitch, facing north;
11

, 2. Takeoff, to west.

ii
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Table 4.8 shows the noise levels recorded during the helicopter

test maneuvers at the two measurement stations. The takeoff

maneuver was executed directly over the noise measurement array.

The ascent angle used on the takeoff maneuver was relatively

shallow as is indicated by the similar Leq and Lmax values

recorded at the two stations. The SPL charts for Stations 1 and

2 are shown in Figure 4.13.

:: Table 4.9 shows ambient noise data obtained at Stations 1 and 2
i
!i using integrated precision sound level meters. The first three

: sample periods did not include any aircraft operations, neither

r: helicopter nor fixed-wing. Lmax levels for these periods were

i in the range 60.2 to 65.6 dB(A) and Leq levels ranged from 57.7

:! re 58.3 dB(A). SEL measures the total sound energy recorded

during each period. SEL for the first three periods ranged from
[i

: 71.5 to 73.2 dB(A).

!it
!i
! Data for the fourth period reflect the effect of a takeoff by a

_ small fixed-wing aircraft, the fifth and sixth periods each! i
_.i included a helicopter flyover. The fixed-wing takeoff resulted

in a Lmax value of 72.0 dB(A), and the helicopter operations

,:!I resulted in Lmax values of 68.9 dB(A) and 70.1 dB(A)

_ respectively. Leq fo_ each of these three periods ranged from

62.2 dB(A) to 65.1 dB(A). However, because the noise during

_i'. each of these periods varied considerably in intensity and the

::I duration of the periods were not constant, the Leq values are

not directly comparable. A better comparison is afforded by the

'_i SEL results. They show that the total noise energy recorded
l

_: during each of the last three periods was similar: SEL values
:!

: were in the range 78.8 dB(A) to 80.4 dB(A), about 8 dS(A) higher

._: than in the first three periods when there were no observed

:, aircraft noise events.
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T/_LE 4.O OOIOE DATA FOR STAHDAI_DIZRDIIELJC_PTER HAttEUVERSAT PACIFIC WIND ANDROTOR

Locutlonz Pacific Wind and No¢or Tmp.raturul D5 F

Ra_ul Fabru,ry It 1R84 Pa[ntlvn J_u-ldlty! 45Z

T_lnz 4_OD Romo Wind Op,¢d; 1 - 3 known

Rotlcoptop HnduLI Roblnoun 22

I Dt_LoJ IdLe {North] I Takeoff [t]

.," I Fr_ I'

$¢a- I Pud JTIBe ITtzo

zion I |r_.)l(nac,] Loq OE_ Lzax I(_uu,) LeR 8EL LJax
& J I" I--
? i I ,l

j os4t _7 eT._ ,e.e oR._I _o ,,._ 07.D ,_.o
I I I

2 I 409 I 16 U_.I 76.t 67.1 J 17 83.2 95.5 ROoD

AlL nolGe dul;e wore ReCOrded llicR A-rrequU_lCy moJohl.lll 9 Al_d QL_ reoponea tile oyurao|ng,

(1] _ _lutlcapi_e_" outlmutud ul. epproxlmutety 1130_ ul_ltudn dlruGLLy ovur Rtal:len 2 [vleu._ JudQu_en_:).
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Figure 4.1_ GLR Output for Pacific Wing and Rotor Test - Stations ! and 2



TABLE 4.9

EFFECTS OF LIGHT FIXED-WING

AND HELICOPTER OPERATIONS

ON AMBIENT NOISE AT

PACIFIC WING AND ROTOR

Location: Pacific Wing and Rotor Temperature: 65 F

Date_ February I, 1984 Relative Humidity: 45%
I

i Helicopter Model: Robinson 22 Wind Speed: 1 - 3 knots
I

I Measurement ] ]

Ambiemt ] Duration J [

Description 1 (seconds) ] Leq SEL J Lmax

i. Ambient without helo 21 58.3 71.5 61.6

or fixed-wing.

Same as above. 36 57.6 73.2 65.6

Same as above. 26 57.7 71.8 60.2

Ambient with small GA 34 65.1 80.4 72.0

place taking off.

Helo flyover, 150O ft. 63 83.6 81.6 68.9

Helo Looped 500 ft. 43 62.6 78_9 70.i

by nearby mike.

All values were recorded uslng A-frequency weighting and plan

response time averaging.
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4.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS

Noise levels from several actual in-service hcf icopter

operations were measured at nine sites in the Long Beach and

Irvine, California area. Three of the sites were located at the

hel ipads used in the standardized maneuver noise tests. At

. these three sites, noise monitoring equipment was kept in place

;.__ after the test maneuvers were completed so that noise, level data

,_: could be obtained for actual in-service helicopter operations in

':: the vicinity of these helipads. The other six monitoring sites

were at locations along commonly used helicopter approach and

:, departure routes in the vicinity of the Long Beach Airport in

'_ Long Beach, and John Wayne Airport and the Marine Helicopter

Training Base in Irvine, California. Figure 4.14 shows the

!{ locations of noise monitoring sites 1-6 in the vicinity of the

Long Beach Airport. Figure 4.15 shows the locations of noise

monitoring sites 7-9 in the vicinity of John Wayne Airport and

'i the Marine Helicopter Training Base. Table 4.10 presents the

" noise data obtained from all of the in-service noise monitoring

! sites.

Most of the helicopters monitored in the vicinity of the Long

:,I Beach Airport were flying at an altitude of approximately 500'![:

,.: feet. Helicopters monitored in the vicinity of John Wayne

•! Airport flew at altitudes between i000 and 1500 feet.

:_ Helicopters monitored at the Marine Helicopter Training Base
: i

were at altitudes of approximately 250 feet. Table 4.11 shows

s_mary statistics of ,the range of Leq, SEL, and Lmax levels

measured by altitude.
C
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TABLE 4.11] NOISE DATA FOB ACTU_J._-SERVIC_ HE].ICOPTER C@ERATII]N IN THE VICINITy OF Ling BEACH

I _ Eetlm_tad I Haalurmlen_ I I

I J Altl_udo I Ouro_lon [ I

_vQn_ _amcrlp_lon I LQc,_ onj [ ltn rno_) I luecon_gl I Lnq S_ Lmax I

HeLicopter fLyaver. 1 _QQ [I] [I| [1] 82

(S_arton 3]

i ¸ HaL_cop_ar fLyover. _ _QO [1] _1| [t1 _2
[Station 3]

HughoB _Q_B eppraach 1 50Q t9 _5o3 7B.1 _B.4
ovorhlad and Loopad [S_a_lan _]
bah_nd Sta_ton 1.

5_aa a_ _o_e° 1 _OD t9 6_°7 74.3 B4.1

_S_a_lan 3]

Hu_hoB 300B approach 1 50_ _B _5.5 P_.I 7D°5

ovarhaad and Loo_ed IS_o_ton 11
behtnd _a_lon 1.

Sma ao abave_ 1 _0 29 B_._ 77.1 B7.3

| S_a_1Qn 2J

$uo 8_ a_,w. I _ _1] (I] [1_ 6_

Hughaa 3_0a approach 1 5_0 24 _5°3 79._ 7_.2

avarho_ end L_opn_ (_ac|on 1|
boh_n_ S_a_ton I*

_ma aB obDv8. 1 _00 _4 64.2 77._ B7.4

|_Carton _1

6ama am ab,vo. _ _00 |1] [11 [_] 64
(_,rton 31

Huo_os 300_ app_onch 1 _D_ _ BS.B BI.4 B_._

av_rhas_ and L_apod [S_a_t_n IJ .

_emu aa abovo. _ 5D_ _B 85.3 _(_._ 89.B

ALL nQ1_ dora i-o¢ordai3 w_th _*fPaquancy lUl_gh_:|ng and _LOll raopQnl;a _IEla avopao_nD.
Sao F1_upa_4,14 and 4._5 _f' _o_1_n L_c_It:1Olla.

_I] Na(_a LaVaLu maasurecl w11;h G_IAWtllctl (8 n_¢ capubLo

af ,'_c.ardlng m_a_urmon1_ durB1:1on, l.eq_ ai_:__EL fop alngLa-avanl_°

[con_;_nued ne_; p_Qe]

-56-



TABLE 4.1Q lconClnuad)

I i EetlmetDd J Haouurtman_ I

I J AL cl rue, ( Our,clan I

Event Dolcrlptl_n I Locu_lon I I (in rent) I |sncond_) I Loq SEL Lmux

Smm am a_eve. I _00 (1] [_] Ill 64
(Station 3)

Huoh_n 3066 npproJch 1 5DO (1] [1] [lJ 613
avlr_=ld led Leaped [Sta_ton 3)
behind S_l_lon 1.

!,
HnLo Leaped mround 2 5QO 70 63.9 8;Z°4 6_.B

StYrian 3 and rL_ (S_e_on 1)

J_Qr6LLo_ to leomup_

!_ mon_ nrray.

J
; S_me aa ebave° 2 fie0 24 66.0 B_.l] 70.0

_ { Sta_l on 2 )

;_ 6_a el o_vo. _ 500 [11 [I) [I] 67
:L_! ( Sea _1on 3]

Ho&o Looped 10Q0' _ 5QQ 2Q 88.3 81.3 70.5

_'r_

_-'; %1on 1.

i'j

[ S_._tl an 3J

Iii HDLe aver golf 6 500 13 6G.9 B1 .O 7Q.5 i.r

t:_ cour0l. &ended 1_ [Stettan 2)
' _ Air Logt mz;ica.

}_2_ 6olo aver GoLf 2 600 _5 58.2 72.3 _3o4

cOuree, Landed D_ (O¢ez;tofl 1)

Air Log1 n_l ca.L_r:l

!!i;i Sale o, abevo. _ 560 _7 63.8 78.1 _6.0

_;_ ( Ste tl on 2 }

._:i HaLo Looped _vex" _ " 6ao 63 6A.7 _,7 60,3

!: S_al:ton I. (Station 1)

S_e ea obeve. 2 5QQ 69 66._ 83.9 71.3

{ Gta¢l on _J

!_'_ ALL nair.,o dora poc_r_ed wl_h A-_roq_ofl_y metGhl:t_g an_ 8L_ reopon_ Ctmo avopooln6,

! : • 60i FIs_UpIIg 4.14 8/ld 4.16 fOP el;a_ta_ [OCattOllD.

':;:i [1) Nol_ Levers measured with CNA wGich in not c_pebLe

of roczzpdl[ng lellB_roment du¢'ol;_on_ Loq_ an_ E2EL rap slngL_'-zwefll;n°
il

_: (continuec_next paoe)
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T_LE 4.10 (continuaa)

i

I I E_lmatod I HaB_urmellt I J

I A_tltu_o I Oura_lon I I

Even_ DmBcriptlon I Lo_a_lon" I (tn _'ae_) t (aacondBJ I L_ 5_ Lmux ]

_B _n Rbova. 2 5nO [1] [1] [1] 7_

Ha_ _p_er f Lyover° 2 500 [1] [1] [1] 71

HaLI copter fLyover. 2 50D [1] [1] [_] G6

F_yover _s_ to weu_. 3 500 3G 71._ _.7 7_o4

Two heLoB c_rcLtno° 3 _00 92 8_.B 89.4 75.2

H_L t_p_a_ _Lyover. 3 500 72 ?I.Q 89.9 7B.1

H_Q _ur_d st truer° _ 350 60 68.5 B7°5 7_]°5

Halo fLy,or na_ Q 3_0 68 _8.4 D6°7 74.1
to _u_:h_

HaLa _ nor_ 3 _SQ 2_ 70.6 _o0 7_°_

HaLa _r_hB [ao_d Q _00 _ 7_°_ 90.7 75.7

i _'oLL_udB tatn an_tna

pL_na _ook aff°

HaLO L0_pod _ro 3 50Q Q4 6B.9 _oI 74.9

HwLo L0o_ over 4 _QO 50 89.1 86°1 77.3
_i_a a_ L_ndBdo

p HaLO L_o_d an_ 4 150 5_1 81.3 9B°9 91°Q

_ndad dl r_c_Ly _ur

HeLa _arh0a_ m_ 5 _OO 2_ 7_°_ _._ 76.4

right angL_ _
ut_tto_.

ALL nof_ da_;a reca_dad w_h _-rr_q_ncy NoIDht|nD and aLo_ _apon_ _lme _v_ragt_Qo

_eo FIg_ree 4.44 _nd 4°_ _or B_a_ton Lo_tlonB_
[1| Na_e L_aLD m_su_ed w_t_ I_A mhlch _l nQ_; _pBb_e

O_ rec_lng _aeBur_ant du_attonB L_ lind _. _cr eln_]Lo-_von_.

(contln_ _ex_ pagl)
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T_LE 4.1Q [¢on_lnuedl

J I E_t|matad I Haasurmnnt ) J
I ] ALt| tuda I Ooretlo. I J

, Evanu DasGrtpClon l L.CU_tan* J [In fee=) I [eecon_s] I Loq 5_ L=ax I

HaLo Laopqd e_ 4150. 7 1500 131 $4.2 65.4 7%2

_o clra paosed° [

HaLo approached and 2 IODO 72 G4,1 02.7 72.9 i

LOopedm

SInoLe rotor heLn 9 259 17 73,1 0_,4 72,5

circled a_atlnn,

SingLe rotor haLo 9 959 16 73,2 65,_ 77,2
alrcLed starts,.

Tandem r_or halo 9 250 25 88,2 22.5 7%2

circled eta_lon,

SingLe r=tar halo 9 250 21 73.7 66,8 79,7

ctrcLu9 ata_ton,

SIngLo ratQr halo 9 250 15 aS.1 93.8 29.6

circled a_o:t0n.

HeLIcop;errlyaver, 9 250 99 eQ._ 99,4 20,1

9eLlcap:ar flyover. 9 250 29 82.2 g3.9 87.2

ALL flo|r,4 data recorded etch A-frequency NoIQtltln2 und alas response I;lmo evarootn 5*

* Sea Ftsureu 4,14 end 4,15 tar oration Loce_tone.

[1] Notno LwuL8 meanurad wl_h CNA whtch to not capable

of' racocdlnO maolurman_ duration, L_q, and _- _or atngLo-Gyente,
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TABLE 4.11

RANGE OF L_Q, SEL AND LMAX,

BY ALTITUDE

Estimated Leq SEL Lmax

Altitude (dB(A)) (dB (A) } (dB(A))

(in feet) mln max min max min max

250-499 68.4-83.5 82.5-96.4 71.8-89.6

500-999 58.2-76.2 72.3-90.7 60.0-7 8.1

1000-1499 61.3-65.9 76.5-82.7 66.0-7 2,9

>1499 59.7-64.3 72.7-85.4 61.1-71.2

The difference in noise levels recorded is a function of both

the size and type of bellcopter as well as the slant distance

from the microphone to the helicopter. LeG and SEL levels for

actual in-service helicopter operations were measured for the

dura¢ion of each event, which varied considerably. For example,

• _! a helicopter circling around a noise monitoring station has a

_:_ larger single-event time duration than a helicopter takeoff or

_= flyby.

3'4
_r_

! i
,i

!,
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CHAPTER 5

RESULTS OF THE HELICOPTER NOISE SURVEY

IN

SEATTLE, WA_NING TON

This chapter presents the results of the helicopter noise survey

performed in Seattle, Washington. The chapter is divided into

three sections. Section 5.1 presents a qeneral overview of

helicopter operations relative =o land use _tterns in Seattle.

Section 5.2 presents noise measurement data and land use

characteristics at four helipad nsst sites. Section 5.3 presents

noise measurement data recorded from actual in-service helicopter

operations in the Seattle Commercial Business District.

5.1 OVERVIEW OF HELICOPTER OPERATIONS PROCEDURES RELATIVE TO LAND

USE PATTERNS AND NOISE

As helicopter traffic in urban areas increases, so does the

concern _hat helicopter noise might adversely impact

noise-sensitive land use areas, such as residential distracts,

schools, and parks. It is a result of _his concern in Seattle

that ci_y planners t the FAA, heliport designers, and helicopter

operators have initiated a coordinated effort to establish and

impleman_ several be.lioopter noise abatement procedures. These

procedures include:

Designating the areas above waterways, freeways, and

railroad tracks as helicopter flight paths;

Routing belleoptsrs away from residential areas whenever

possible;
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- Limiting the number of helicopter flights during the

nighttime hours of i0:00 p.m. to 7:00 a.m.

Following industry-wide helicopter operational noise

abatement procedures, such as those published by the

i Helicopter Association International ["Fly Neighborly

• Program", Helicopter Association International, February,

1982].

Without a thorough study of citizens' reactions to helicopter

i noise, it is difficult to judge the overall effectiveness of

these procedures. However noise complaint estimates obtained

from airport officials in Seattle seem to indicate that the

procedures have helped to reduce the noise impact of helicopters.

FOr example, airport officials estimated that in 1983 helicopter-

related noise complaints averaged no more than one per month.

This number of complaints appears to be low in light of the

!! volume of helicopter traffic.

According to operational data obtained from helicopter operators,

and airport and city officials, there are currently fifteen

permanent helipads located in the Seattle area. Figures 5.1 and

5.2 show _he street map locations of these helipeds in North and

South Seattle, respectively. Test were performed at locations 1

and 2 in Figure 5.1 and locations ii and 14 in Figure 5.2.

The helipads in Seattl_ are located in three principal areas:

the Commercial Business District; Boeing Field International

Airport; and Seattle-Tacoma International Airport. Figures 5.3

and 5.4 display the land use characteristics of North and South

Seattle, respectively, in relation to the existing helipade and

commonly used helicopter flight paths.

i
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In the downtown area of Seattle the[e are helipads at three

television stations, a hotel, a bank and two hospitals

(locations I through 7 in Figure 5.3). The helipads at the three

T.V. stations (KING T.V., KOM0 T.V., and KIRO T.V.) are rooftop

helipads. Helicopters that operate from these helipads are used

to cover news stories and to report traffic conditions. The

local police department also uses these helipads occasionally for

emergency search and rescue operations. Because of the

unpredictable nature of _ews stories and emergency situations,

the daily number of helicopter operations originating from these

helipads varies considerably, but is generally not more than

about eight per day at each helipad.

The hotel hellpad is privately owned by the Hdgewater Inn and is

used primarily by hotel customers who charter private helicopter

companies to transport them between the Inn and either Hoeing

Field International or Seattle-Tacoma International Airport. The

n_ber of operations at this helipad usually averages one per day

during the winter months and increases to two or three per day

during the summer months.

The bank helipad is privately owned by Seattle First National

Bank and is mainly used for executive personnel transport.

Helicopter operations to and from this helipad are fairly

infrequent. The helipad at Barborview Hospital and the one st

Virginia Mason Hospital are served mainly by military helicopters

engaged in emergency operations.

Land use in the downtown area consists mainly of commercial and

retail establishments with some small pockets of light

manufacturing industries. Elliott Bay and the Duwamish Waterway

border the downtown area to the west. Detached single family

homes and some medium density residential dwellings border the

downtown area to the north and east. A heavy industrial zone

lies to the south.
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Helicopters operating in the downtown area usually approach and

depart from the west from Elliott Bay, from the east along Route

520 or Interstate 90, and from the north and south along

Interstate 5, Route 99, or the Duwamish Waterway.

: Boeing Field International Airport, located in the southern

i: portion of Seattle, has the highest concentration of helipads in

i the city. There are currently eight private helicopter companies

i. operating at the airport (locations 8 through 13 in Figure 5.4).

These helicopter companies provide a wide range of services such

as maintenance and repair, personnel transport, public services,

T FAR 135 charter services, and heavy lifting for constructions

; projects. Bach Of these helicopter companies averages between

two to five operations a day during the winter months and between

five and ten operations a day during the summer months. A Boeing

Company corporate helipad is also located at the airport and is

:_ used to transport company executives to corporate facilities in

' Benton, Washington. This helipad accounts for approximately two

:! operations a day.

i_ Land use directly to the northwest, west, and south of Boeing

Field International Airport is predominantly heavy industry.
,[I

Land use further west and to the northeast is primarily detached

:. single family residences, with several large parks and schools.

: Interstate 5 and a major railroad run north and south along the
i

! eastern perimeter of the airport.

,ii
Helicopters that operate from the helipads at Boeing Field

International Airport normally fly along Interstate 5, Route 99,

_: or the railroad tracks when approaching or departing to the north

r or so_th. TO fly east Or west helicopters cannot avoid passing

over residential areast because of the absence of waterways or

major roads. This is where most helicopter related noise

complaints near the airport originate.
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Seattle-Tacoma International Airport is located south of Seattle

and is the site of a private helipad and maintenance facility for

Wey erhauser, Inc. and an airport-owned common use helipad.

Helicopters at Weyerhauser include executive personnel transport

and some FAR 135 charter services, but are primarily used for

forest-related work outside of the immediate Seattle area. There

are between five to ten operations a day originating from

Weyerhauser's facilities. The common use helipad, which is also

located at Seattle-Tacoma International Airport, is owned by the

airport and accepts transient helicopter operations.

Seattle-Tacoma International Airport is situated in a

predominantly residential area. It is surrounded on all sides by

detached single family and medium density housing. Puget Sound

lies approximately five miles to the west.

Officials at the airport have requested that helicopters from the

northwest and southwest fly over Puget Sound and approach

directly from the west. This approach route is designed to

minimize the amount of helicopter noise exposure on large

residential areas lying to the north and south. However, as a

result of directing helicopter traffic away from these large

residential areas, helicopter traffic over a smaller residential

area to the west between Puget Sound and the airport is

intensified. Most of the helicopter-related noise complaints

received at the airport originate in this area to the west.

Helicopters operating to or from the north and south are

requested to use interstate 5, Route 99 or Route 509.

Helicopters operating to or from the east are asked to use Route

518. In addition to the specified flight routes, all air traffic

is requested to avoid approaching the airport from or departing

to the north between the hours of i0:00 p.m. to 7:00 a.m.
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5.2 STANDARDIZED MANEUVER TESTS

TWO helicopter models were tested: a Bell 206B Jetranger III and

a Hughes 500D. Manufacturers' specifications for these

helicopters are shown in Appendix B. Noise monitoring stations

were set up to measure noise levels from standardized helicopter

test maneuvers at four helipads in the Seattle area. Two of the

hellpad test sites chosen were Aerocopters, Ino. and Weyerhauser,

Ino., located Outside the Central Business District (CBD). The

two other hellpad test sites chosen were located within the

i Seattle CBD. Company officials operating these two hell,ads

zequesteo that their corporate names not be used in this report.

_J Therefore, these two helipads will be referred to as Seattle CBD

:[i Sites 1 and 2. Sections 5.2.1 through 5.2.4 describe the

locations of the noise monitoring stations, the helicopter test

! maneuvers performed, and the noise measurement data obtained ati

'_ each of the four helipad test sites.

!_i 5.2.1 AerocoDter s. Inc.

!,

:': Aerocopters, Inc. is a privately owned helicopter company based

::' at Boeing Field International Airport. This is location ii in

_! Figures 5.2 and 5.4. The airport is situated in an industrial

_ zone with heavy industry to the northwest, west, and south.

• There is a residential neighborhood approximately a fourth of s

_:' mile to the east of the helipad.

i Three noise monitoring stations were set up in an array extending

:i i00 feet, 280 feet, and 480 feet south of the helipad. A site

:_ schematic showing the locations of _he noise monitoring stations

,, as well as the flight path used by the test helicopter on its

approach and takeoff are shown in Figure 5,5. All three noise

::_' monitoring stations were located on an asphalt surface within the

boundaries of Boeing Field International Airport, and were

approximately 35 feet to the east of the airport taxi way.
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Regulations at Boeing Field International Airport prohibited

setting up stations on the edge of the taxi way. AS a result, it

was necessary to extend the measurement array into the General

Aviation parking area. The distances of the stations from the

;i helipad were adjusted to avoid setting up any station directly
next to s parked general aviation aircraft. The helipad is on

ii. airport property; consequently there were several aircraft

operations taking place during noise monitoring of the test

i_ maneuvers. Most of the operations were general aviation

_ aircraft. In addition, several trains passed by during the test

maneuvers from railroad tracks along the easternperimeter of

Boeing Field _nternatlonal Airport. Noise from general aviation

aircraft operations and trains contributed to a high background

ambien_ noise level during the measurement periods.

The helicopter pilot at Aerocop_ers, In¢. using a Bell 206B

Jetranger Ill, performed the following maneuvers in the order

listed.

ill 1. i00% flat pitch, idle, West;

, 2. Hover, west;

3. Takeoff, to South;

4. Approach, from North;

i:l 5. Takeoff, to South;

6. Approach, from North.

:!i_ Table 5.1 shows the noise levels recorded from the test maneuvers

::i at the three measurement stations. Takeoffs and approaches were

% performed approximately 50 feet to the west of the measurement

array. On the first approach the helicopter passed directly over

Station 3 approximately:50 feet to the west of Stations 1 and 2.

i_:! This may explain why the Lmax value recorded for Station 3 for

_: the first approach is higher than that recorded at Station 2. On

the second approach the helicopter maintained a level altitude 30

to 40 feet parallel and to the west of the noise measurement

[
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T/_]LE 6.1 ND]SE DATA F01I GTANDADD[ZEDHELZCOPTERPJ_EUVERGAT AEAOCOPTERDj]HC.

Location] 4urncop¢er, [no, Teapuroturel 53 F

Dace! Harch 20, 10_4 DeN Polntl 36

Tlnol DI3Q pom, Wind 9p_=dz 0 - 7 knQt= troa N.Eo
IInLl_opLer HoduLl U_tL 2UUD _;rongap IH

I I I I I I
101Dt.l ;die ll+os_) J flavor lWoetl I Takeoff 1101t*) I Appro.oh I[2110| I T._enfr 2111101

JFroel l--

9z.- IPad ITlme ITtme ITf.a ITI.. ITtmo
Lion llrt.111+,+.) Lm . S_- I_,_ l(e,:.i Lm eEL I_0, 11¢ec.1 Loq +BEt. l_ox II.o=.1 L,q eEL l..,x ll+.+.i Lm 9_ L,,.

"I.... I -- I --I I" --'I'
t 1100 I 01 00,8 lm.7 100.81 35 00.0 103.0 101.21 17 01.1 103.3 09.7 I 32 84.0 0D.8 03.1 I 14 00°3 109.7 m.9

I I I I I I
_J 2 12D0 I 32 00.2 05.0 _.21 37 76.9 84.5 82.DI 17 05.1 D7.4 00.1 I 35 oa.7 nT.O 09.0 J 13 04.3 106.5 06.0

i I I I I I I
3 14oo I 77 I ' I m I Ol I 84

I J AIL nolllll dotl+ rocord_d wlth A-ffequilncy moiDhtlllO and glow reBporl+o _ll|

IDiet.I Appromch 21,] uvurool nO.
IFromI .............

6to- JPod ITImo [+] + Nol+e dot, not directly c+mpurobto mlth copruopondlnD data In ocher tao_,.
+10, llrc.ll(mon.i L_q SEL l+mox, e,. toxt.
---I --'J ...............

1 1100 I _o I_._ o0.0 00.0 : * = Amblon_beckgt0gnd I+ol_0 too hl0h Co do_oc¢ maneuvur.
I I

a I_m I 4o 01.7 07.7 I_.1 11] = IluLl_opter a¢ rio! nLtitudu 40' peat of Oration 2 (vleuat J_doo=ent].

i i
a _4QO l l 121 = IluL|coptep ol; 401 aLcJcud¢ 40 + wD,L oP 6to_lon 2 (vleuot Judgement].



array. This accounts for similar noise levels being recorded at

all three stations. Because the approach and takeoff maneuvers

were not performed over the noise measurement array, the data are

not directly comparable to other approach and takeoff data.

The S_L charts from Stations 2 and 3 for each maneuver are shown

in Figures 5.6 and 5.7, respectively. A chart is not available

foe Station 1 because of walkie-talkie signal interference with

the GLR motor. (Subsequent bench teats of the sound level meters

and a review of the measurement data indicates, however, that the

walkle-balkie does not affect the sound level meters.)

Table 5.2 shows ambient noise dasa recordeO at Station 3 for two,

half-hour and one, one-hour consecutive sample periods. Station

ii 3 was located adjacent to the airport taxiway; consequently,
': several general aviation and jet aircraft passed near the station

on their takeoffs and landings which accoutre for the high Leq

i" levels recorded, ranging from 73 dS(A) to 84 de(A). Due to the

i_ high frequency of aircraft operations during all of the sample

_! periods and a Lear jet taxiing within 25 feet of the microphone
L
; during two of the sample periods, it is not possible to draw any

_i firm conclusions on the contribution of the helloopter test

maneuvers to existing ambient background noise levels.
c

Table 5.3 presents maximum sound levels (Lmax) recorded at

Station 3 for non-hellcopter noise events that occurred during

the ambient noise sample periods (primarily GA and jet

operations) and the Lmax levels recorded from t.he helicopter test

maneuvers that could be detected. The highest Lmax level

measured was from a Liar jet warmup within 25 feet of the

microphone that registered 114 de(A). Two Boeing 757 jet

takeoffs 200 feet to the west of the measurement array registered

maximum sound levels of 90 de(A). By comparison, the Bell 206B

Jetranger III test helicopter registered Lmax values of 77 dB(A)

for the idle facing west, 84 dB(A) and 86 dB(A) on two

takeoffs, and 91 dB(A) for the first approach.
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TABLE 5,;_ AHBJEHT f(QlS_ L_EL_ AT AER[GOPTEA, fNC*

LO_aLJo_; Aorocop=ar_ I_Q, (S_atton31 Tampor=car_s 53 F
DnLut Hutch EO, 1024 Duw Potnts 98

TImul 12=96 p.m.-6s45 p,m. Wind 6poud: 5 - 7 knn_ rr_ NE
HuLlcopcur Pad_L! 6uLL 202U Jut r_nGar II|

}bJeEup_unt

A_blon_ 6.ucrJprlon JS_pLe Tlmo J 6urmrJon JLmex ) L9,1 }L%2 |L12 JLSD JLBU }LB2 JL_Jn IL_ IRam=rko

I
-4 A_blont mtthout 12i26-1;_6 1/;_ Itour 11411] 06 62 76 22 22 65 6,1 77 4 Jot t,G° m 2 co_° Ja_

fL_ovurp 1 GA Lsnd_ 1h_Lt=optar Lu_L

mRnouvoru 2A &*o*l 1 Loot Jol; m#]rmup,

A4blunt wJLh_]ui 1¢1[]2-1;32 1/_ Hour 90(2) B_ 23 72 2B 6`1 23 6_ 73 3 Jo_ fly by, tr_lfl p#_od
heLicopter LUng, by# I Je& mnrm-up, 1 2A

m_niauvor_ wnr_-up, _27 I;,o°, 20A _,o.

_bl_nL _lth 1;45-2142 1 l¢our -- _ 27 72 73 2_ 2_ 26 84 _mmero_ot _nt _.o,, _ ]e_

hqLIcopL_r l_eaL r_y by, I J_t La_91_D, 1

m_nuuvura _A i_,o°, L_P Jo_ _arw'up

I r_. fr_ mJc. r GA *at'm-up,

ALL nol_u dn_e _ura recordudwl_h A-rr_quancy

wntuhiln2 and BLow rnupo.l;e tl_e ovuruGJn9,

- _ No vuLuo_ obLalnud du_) to eqiJ_pmon&=_tfunoclon,

|1) Lmux rro_ Lear jot =amup 25 faut from mJcrophan_.

(6} L_.x fr_ JoL ¢.kooff,



T_LE 5.3 SELECTED COHPARZ_(,_QF H/_V_FtJH$(UM) LEVELS AS RECQP,DED AT

_! STATION 3 AEROCOPTE_tSING,

i:
_ Locat(oNI Aorocnpter, ZnC, (Sl;at;|on 3] Tempnrlturo: 53 F
_' Data; H_r_h _w lS_ DaN PO|_lg_ :]B

i'J Tlaet 12z_6 p.m. - 2z4,5 p.m. wind Spesdz 5 - ? _ol;n tro_ NE

annoraL Av|aLton oparn¢lono| Lmax

GonerGL AvON,|on Wersup 82

GenePoL Avlo_lon Takeoff 70
OonoraL Avta_ton Tokoofr 83

_onornL Av(o_on Tekuoff 77

GinepQL Avf_lun TekJoff 80

G_nipaL Av|_t|an LQndlng 74

Je¢ OpaPn_|ona!

Joe Tokoarr UO

Beo_ng 757 Je; T_kaor£ 90

9oa(n G 757 JoL Taknofr 90
Jo_ TJkoorf 80

_n_ L_nd_ng 81

Je_ FLyavoP 70

Je_ FLyOVer 7_

Je_ Ftyovep 83
_e_ FLyovnr 85

Je_ FLyaver 9_

Ja_ FLyavoP 91

Jet (¢exl] 91

Lear Ja¢ wsmup 114

r (25 re, rr_m mtcrophotla.)

HeLlcopee_ Tons Roneuveroz

Z_Lo(W_n¢) 77
TokooffI 80

Tekaor_ 2 54

_pp_oec_ ¶ 91

ALL nO,GO _e_lwero yocGrded g(¢h A-frequency

weighting end oLgW rOgp_H _INA 8vorngt_g,
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5.2.2

The helipad at the CBD site i is located approximately 50 feet

above ground on the rooftop of a building in the Seattle

Commercial Business District. This is location 1 in Figures 5.1

and 5.3. Land use in the downtown area around the helipad is

comprised primarily of low-rlse commercial and retail businesses.

There are several high-rlse apartment and office buildings

located ten blocks to the west of the helipad. Elliott Bay and

the waterfront tourist area are approximately half a mile to the

west. The Seattle Skydome and Exhibit Center are located eight

blocks north of the helipad. Three noise monitoring stations

were set up in an array extending north from the helipad. Figure

5.8 shows a site schematic of the three noise monitoring station

locations as well as the flight paths used on the approach and

takeoff maneuvers. Station 1 was located on the gravel roof of

the helipad building ii0 feet from the helipad. Station 2 was

located 215 feet from the helipad on a concrete sidewalk adjacent

to a four-lane street. Station 3 was located 665 feet from the

helipad on a grass surface near a street corner. Because the

helipad is located in the downtown area of Seattle, relatively

heavy automobile traffic was present on all streets in the

vicinity during the test maneuvers.

The helicopter pilot at CBD Site i, using a Hughes 500D

helicopter performed the following maneuvers in the order listed.

1. Warm-up;

2. 100% flat pitch, idle, South;

3. Hover, South;

4. Hover, West;

5. Hover, East;

6. 100% flat pitch, idle, East;

7. Takeoff, to North;

8. Approach, from South;

9. Takeoff, to North.
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Table 5.4 shows the noise levels recorded during the test

maneuvers at the three measurement stations. The takeoffs and

the approach were executed directly over the noise measurement

array. The second takeoff was executed to the west perpendicular

to the noise measurement array. (For this reason, the takeoff

data for this maneuver is not directly comparable to other

takeoff data.) Stations 2 and 3 were unable to detect any of the

idle or hover maneuvers because of high background ambient noise

from street traffic. The graphic charts of the test maneuvers

for Stations 1, 2, and 3 are shown in Figures 5.9, 5.10, and

5.11, respeotively.

Table 5.5 shows noise data obtained from a one-hour ambient noise

sample and a half-hour ambien_ noise sample measured at Station

3. The one-hoar embient noise sample includes the helicopter

test maneuvers which lasted for approximately 15 minutes and

moderate automsbile traffic on an adjacent street. The half-hour

ambient noise s_mple measured existing background smbient noise

without the helicopter test maneuvers. There is only a one dB(A)

difference in the Leq and LS0 (median) levels between samples.

This seems to indicate that there was no substantial contribution

of the noise from the hellcopter test maneuvers to existing

background ambient noise levels.

Table 5.6 presents maximum sound levels recorded at Station 3

from nsn-helicopter noise sources and from helicopter test

maneuvers that occurred during the ambient noise measurement

periods. Maximum sound levels from the helicopter takeoff and

approach maneuvers were louder than maximum sound levels measured

for general street traffic, except for isolated events such as a

car horn. The helicopter's idle and hover maneuvers, however,

could not be detected above existing non-helicopter noise

sources.
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5.2.3

Weyerhaueer, Imc, has a corporate helipad on the western

perimeter of Seattle-Tacoma International A/rport. This is

location 15 in Figures 5.2 and 5.4. Land use in the vicinity of

the hel ipad is pr edominatly detached single-family housing.

There is a large park located a half mile directly to the west of

the hel ipad.

Three noise monitoring stations were set up in an array extending

150 feet, 300 feet, and 452 feet south from the hellpad. Figure

5.12 shows a site eche/natic of the noise monitoring locations and

surrounding area as well as the flight paths used for the takeoff

and approach maneuvers. The three noise monitoring stations and

the helipad were located on s grass surface approximately 800

feet to the west of the alrport runway.

The helicopter pilot at the Weyerhsuser helipad performed ten

separate maneuvers with a Sell 206B Jetranger III helicopter.

The maneuvers are shown below in the order in which they were

performed.

>

i. Hover, Eas_;
i;

_ 2. 62% flat pitch, idle, West;

_ 3. Hover, West;

4. Hover, South;
!i

5. 62% flat pitch, idle, South;

6. Takeoff, to South;

7. Approach, from North;

8. Takeoff, to South;

9. Approach, from North;

i0. 62% flat pitch, idle, South.

Table 5.7 shows the noise levels recorded from the test maneuvers

at the three measurement stations. Takeoff and approach

maneuvers were executed directly over the measurement array. The

! - 89-

[:



)I+
T_.i._// i.,oft. ,_lir_<'----+ ..... + ...... +_->

m_a

Selrv Ice {{oa eL

(// _..,.,...... .

Figure 5.12 SITe SchemaTic for Weyerhmuser_ Inc. Test Site



TADLE 0.7 /_OIGE DATA FOR 8TNIDARD]ZED JIEI.ICOPTEft HANEUVED9AT WEYER_iAUDER.ZND.

Location! W_yorhausare Znc, T_lureturu_ 53 F

DuLe| Hatch 27. 1684 Dew Polfltl 34

TIJoI 4|30 p.m. Wind DpeJdl 4 knote rroal 6outh

Haticoptor HGdotl Bntt 2DBB J_t render ]Z[

[ I i I i I
Joist. I Ilover [EDen] I Idte [Eoet) I Hever[Wo_L] I IdLe [Wa_t) I Hover[DOEth]
IFr_ I

6ta- ]Pad ITlma 1Time ITl_e IT|me ITlme

Zion lift.] (uec. J L_I EEL Laa_ Ileec,J Laq 5EL Lmax J[soo.] Leq GEL LJnUX I(eeo,] L_I GEL LJmx J[su_.) L_q 8EL Laaa

'1---I" I "I
t Ite0 ; 30 07.t 130.1 00,4 34 76.0 51.0 1_.411][ 33 BB,B 103.8 EE*9[EJ[ 34 74*4 ee.e 76,7 I sA _,1 e*.4 El,u

I I I I
I 0 1300 I 31 78.3 GQ,E 00,7 .... 34 55.4 100,7 01.310]l(t]33 6_,0 77,t 61.3 I 33 76.0 01,1 77.0

l l I J
J a 1450 I 70 70 74 [E]l 81 I 7o

I I I I I
JDlet,J Zdt. [Eouth] Tp_aorr I Approach110] I Takaoff 213] [ ApproBch 0[3] I
IFr_ I I

eta- tend ITtM ITiu ITI*u ITl_e ITtza Leq GEL Lmux ]

tlen I|fs.]l[aeo.) Luq DEL Lmax JIeuQ.I L_q EEL Lmux I[_u_.) L_I EEL Leux JloDo+) Leq 0EL Laa_ }(eoc. I I

I---I "1 I I I
1 1150 I 33 6_.7 84.e 71.0 I 15 UB.B 103.6 D5.E El E0.0 103.3 DB.D I IE DO.2 _03.8 66.0 I 3E BQ.7 1QD.Z IE3.51

I I I I I l
1300 _ 32 80°3 77.8 04.4 I 16 B4.B _.B 01.3 EO G5.3 86.0 _1.6 I 10 86.7 07.4 02.8 I 38 04.6 1D0.4 _].BJ

I I I I I I
3 1450 I 50 I 87 BE 1 09 I 33 I

ALL _01o0 dote mope x'_Gordud I_l¢h A-frequency [2] = Hooeuremonl; sample period InoLud_

wulEhtln3 and u_ow re_on_e z;Imo evDruo_n3, pa_ulnB O-_nDln_ .re_ overhead.

- = No d_t.a obtelnud doe _0 oqulp_u,t motrun_on. [3] _ D_tD oetl_etad a_ 50' aL_|_udo dlr_ty

I1] _ L_ox v,Lu_ lo_tud_u portion ot hovur _unouwr. over S_a_on 0 |v(_uDt Judoumon_].



second takeoff was executed at a eligh_y shallower ascent angle

than the first takeoff. As a result, the maximum sound levels

recorded at Stations 2 and 3 are slightly higher on the second

takeoff t_an the first takeoff.

The helicopter pilot also flew at a slightly steeper descent

angle on the second approach than on the first. As a result,

Station 1 recorded a maximum sound level almost 3 dB(A) higher on

the second approach than the first approach. Figures 5.13, 5.14,

and 5.15 show the graphic charts of all of the test maneuvers as

recorded at Stations i, 2 and 3 respectively.

Table 5.8 shows data obtained from two half-hour ambient noise

samples at Station 3. Ambient noise Leq levels for the sample

period with the helicopter teat maneuvers (Leq of 71 dB(A)) and

the sample period without the test maneuvers (Leq of 73 dB(A))

were not gery different. This indicates that noise levels from

the helicopter test maneuvers which lasted for approximately 15

minutes did not make a major contribution to existing ambient

noise level. The highest maximum sound level measured during the

first and second sample periods (91 dB(A) and 92 dB(A),

reepectively) were from jet takeoffs at the airport.

Table 5.9 shows maximum sound levels of non-helicopter noise

events and helicopter test maneuvers recorded during the ambient

noise samples at Station 3. Noise levels from jet takeoffs

ranged from 74 dB(A) for a small business jet to 92 dn(A) for a

large commercial two-englne jet. By comparison, maximum sound

levels measured during the test landings and takeoffs ranged from

87 dB(A) to 90 dB(A) and noise levels from helicopter idle and

hover maneuvers from 59 riB(A) to 74 dB(A).
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5.2.4

The he/ipad at CBD Site 2 is located approximately 70 feet above

ground on the roof of a five story building in the Seattle

Commercial Business District. This is location 2 in Figures 5.1

and 5.3. Land use in the vicinity of the hellpad consists

primarily of low-flee and mid-rise commercial and retail

businesses. The Seattle Skydome and Exhibit Center are located

approximately ten blocks to the north of the helipad. Elliott

Say and the waterfront tourist area are approximately a fourth of

a mile to the west. Three noise monitoring stations were set up

in an array extending i18 feet, 237 feet, asd 355 feet north from

=he heli_ad. The hellpad is located 70 feet above ground on the

roof of a five story building in the Seattle Downtown Commercial

District. Figure 5.16 shows a site schematic of the three noise

monitoring station locations and the flight paths used for the

takeoff and approach maneuvers.

All three stations were set up on asphalt surface parking lots.

A small side street separated Station 1 from Stations 2 and 3.

Background ambient noise levels were high because of moderate to

heavy automobile traffic on nearby streets, and a mono tall that

passed 25 feet from Station 3.

The helicopter pilot, using a Bell 206B Jetranger III helicopter,

performed the following maneuvers in the order listed.

1. 100% flat pltuh, idle, South;

2. Hover, North;

3. Hover, West;

4. 100% flat pitch, idle, West;

5. Hover, Hast;

6. Takeoff, to North;

7. Approach, from Sooth;

8. Takeoff, to South.
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The first takeoff and the approach were executed directly over

the measurement array. The second takeoff was executed south,

away from the measurement array. The helicopter was fully loaded

with _acsengers and cargo during all of the standardized test _

maneuvers.

Table 5.10 chows the noise levels recorded from the maneuvers at

the three measurement stations. The helicopter descended at a

very shallow angle on its approach over the noise measurement

array. This accounts for the similar Lmax values measured

between the three stations (less than 2 dB(A) between Station 1

and 3). The engine warmup and idle maneuver facing south could

not be detected above existing background noise levels at

Stations 2 and 3. In addition, station 3 could not detect the

hover maneuver facing north. Figures 5.17 and 5.18 show the SPL

graphic charts of all of the test maneuvers as recorded at

Stations 2 and 3 respectively. No SPL graphic chart is available

from Station 1 because of s malfunction of the Graphlc Level

Recorder.

Table 5.11 shows results from six ambient noise samples taken

without the helicopter test maneuvers for periods ranging in

duration from five minutes to 22 minutes that were recorded at

Station 2 using a B & K sound level meter. Station 3 could not

be used because of a CNA malfunction. Distributional exeeedance

and Leq data, therefore, could not be obtained. The malfunction,

however, did not affec= the sound pressure level display. Leq

ambient noise levels in the absence of helicopter test maneuvers

rangsd from 62.6 dB(A) to 66.3 dB(A). Ambient Lmax values ranged

from 71.8 dB(A) to 77.7 riB(A). Almost all of the helicopter idle

and hover maneuvers recorded at Station 2 during the test bad

maximum sound levels within this range.

- 100 -



TAOLS E,lO NEZES DATA FEll 5TAttDAHDLZED DELICEPTEIt I_HEUVER5 AT SEATTLE CED CITE 2

Loodt|OIII y T_porateraz 46 F
Dotal Hatch 28w 1804 DOI Polgtl 43
Time| IDIeE a.u. W_nd8p_o81 0 - 1 knQ_orrnm 5outh

!lQlt_opler HoduLI Ball 2DO9de_renEur III

I I I I I I
ISlet.( War.up IGouth] ( Idle (South] ( Hover IHerth} I Ilover (wast] I Idle (iumL(
JFromJ

Eta- IPad (Time ITIme JT_H ITime ITIN
lion I|ft.)llza_.) Loq EEL IJDx I(,e©.] Leq EEL Lmax Jiua=.) Loq 9EL Llax ((eat.) Leq eel IJeX I|ee_.) Leq GEL Ll_x

'l---l- i I
1 1119 47 67.7 84.3 72°E I 89 74.D 88.7 75.2 28 75.2 09°7 78.9 I 3Q 78.0 51.5 76.1 44 73.0 S9.4 74.4

I I I
i_ J;_7 • • • ( * * _ 34 72.3 07,6 71,8 I 31 79,G 80.7 7E*1 43 72,5 eE,e 74,2

z I I I
;_ 3 IEEl_ • I ' ' I 73 78
i-+

I

I I I
1 flavor (East] I 7nkeor£ 1 (North} Approach(EL [ Tikeorr e (£o,_9)[I]
(ot,t.l

sea- JFr_ ITImo ITIae JTIzu JTtle
_lon JPud J|ooc.] Leq 9el L_ax I(aec,J L_q Eel Lmax ([oDco) Loq 8EL LmaxJ(oec°] Leq GEL LnDx

I" I -I I--
1 J110 38 I]O.2 85,7 E2,4 I E3 87,1 108.7 84oDI 43 85,1 191.482,4 I 20 7Q.D 64.7 78o9

I I I I
2 1237 88 711.4 Ol._ 70._ I 99 _.2 O0.E 00.5l 43 63.9 190.282.9 I 72.2 _.6 7E.I

l J 1 I
3 135E 74 I 81 I 9t I 74

ALL nollm dut_ n_re recorded _llll A-frequency [1] _ Ifullcopl_r It J_S' Ill$tude directly over" S_atlen E [photo _¢eLfn0),

molghllng lalld i_luw reopon_o t_ao Ilvero91n8, (2] _ IIoLIcoptex' el _e' altLtudo d|ruc;tty over E;_u_l_n 2 (photo ucalln_;),

• _- B_ckE_l_and flo|_u too D}oh to d;4Ie_ morlouvor.



•.,...,,l IIIl,...,rl] jfJfjI
I

i-J

I

.:II'III¢  I'll(IIllIIl',ill
Figure 5.17 GLROutput for Sea_$ie C_D Sl#e 2 Test ~ Sta$1on 2



i!

-E
O

T
-

E
_

w

_
_
'

:

o
._

__
__

_
_

"_
"

--
_-

/

g
,

-.
+

•
*

_J

1
r.

,

-
N

-
1

',
g



T_LE 5,11 SELECTED A/1QZENTNDZGE LI_/ELS AS REI_ftOEO AT

8TATZON 2 _ATTLE (:;]0 S1T_ 2

Lnoa_lonl 9OIG;LI rnD _¢e 2 CSta;lon 2J Timpef,aturol 48 F

Data! f4mr_h 26p I004 Dine Pnln_s 43

Wind 8plad! Q - 1 knoll frma 5outh

Piilur llll_

I Purer1 on I I I I

AiZ)len= DHortp;lon I (aemnda) IL*q I_1_ ILs*x I

AIbl int ::t_fl

aadsral;o uu;_al_l La

_;rafft= prolmnt OOO B2.7 9Q,4 71,0 (1]

Brae Is aouvl G_ 63.1 01,3 ;_7,7 (lJ

t3ua is abav* la40 tl2.0 _.O 7S.e {1]

W||h I_mrail _rlf-

ftO Ind lafloPilL 34_ G5,3 00,5 77.0 (2]

I_t_ nodoeJ/;I traffto =0_] 80.3 g],2 73,2 (1_

Eros as abuvl, _5 04.3 _;3._] 73.B {1)

ALL mbtaflc nn_ll di;i lira race,did II_fl a D & g Z_LH

efth A-frKl_n_y lelgfl_ing and oL_ roop_nR _lml avl_no|n0.

(t} • l.mss_;voLual |o due GO_1, or _ruGk ;roffl_ on ssram;.

(_] : L_x vituo Is due co monora|_ poantng 75 leo; from

It craprl0fta,

-104-



Table 5.12 shows Lmax valuas of selected non-helicopter

noise events and the helicopter test maneuvers recorded at

Station 3, The highest non-helicopter Lmax value recorded

was from a fire truck which passed 40 be 50 feet from the

microphone and reglsnered 91 dB(A). This is the same Lmax value

recorded at Station 3 for the takeoff and approach mnne-vers

directly over the station° A monorail that passed over the

street adjacent to Station 3 registered Lmax values that

ranged from 71 de(A) to 83 riB(A). By comparison, the idle and

hover maneuvers detected at: Station 3 registered Lmsx values

between 72 dSCA) and 74 dB(A).

5°3 ACTDAL IN-SP.RVIC_ _ELICOPTER O9_9-_TIONS

NOiSe levels from ,everal actual In-servlce helicopter operations

was reassured at four loc_tlone in the Seattle commercial business

dlsbrlot. This sees was selected because it has _he highest

concentre=los of helicopter opera=lens in Seattle. Figure 5.19

_' shows s map that indicates the locations of the four noise

mSSBUr ement siteS.

=_ TWO monitoring Stations were set up near the Edgewster Inn
_d

? helIpad to measure noise levels from an idle and two takeoff

: maneuvers. The Sdgewater rnn belipad is located in the

_' we=affront tourist area. This area is primarily retail stores

and reutsuranCe lee=tad in piers extending over Slllott Bay. The

Downbown Commercial Business District is dlrectly to the east of

the hellpad. The downtown ares consists of commercial and retail

businesses. The Sea=Elm harbor area is locsted a fourth of a

mile ¢o the sounh of the hellpad.

The hmli_d is iocabed on a wooden deck which extends

from the edge of _e parking lot at Edgewater Inn over Elliott

Bay. enables 1 used a B_K ;SL_ and was set up in the asphalt

parking lot of Edgewater Inn 119 feet from the helipad. Station
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2 used a CNA and was set sp on a concrete sidewalk across a

four-lane street 250 feet from the helipad. Background ambient

noise levels were high due to moderate automobile traffic,

occasional street cars, and train traffic in the vicinity of the

hel ipad.

Three other noise monitoring stations were also set up in the

Seattle Commercial Business district. The first was located on a

concrete sidewalk near the corner of Dexter Street and Thomas

Street. Thomas Street had very light automobile traffic;

howeverl Dexter Street was continuously busy with moderate to

heavy automobile traffic. The second station was located in a

light manufacturing area on an asphalt parking lot near the

corner Of Terry Street and Republican Street. Street traffic in

the immediate vicinity of this station was light, which resulted

in a relatively low ambient noise level. The third station was

located in an open0 grassy area at the corner of Dexter Street

and John Street. Street traffic on both of these streets was

moderate to heavy. Land use in the vicinity of all three of

these stations was primarily composed of low-rise commercial and

business establishments with some high-rise buildings located

within ten blocks of the stations.

Table 5.13 shows the noise data obtained from all of the noise

measurement locations. Lmax levels from actual in-service

helicopter operations ranged from 62 de(A) to 91.3 dB(A). The

highest Lmax value measured was from a Sell 206S Jetranger III

helicopter takeoff at the Edgewater Inn helipad. With the

exception of the two takeoff operations, maximum helicopter noise

levels were within the range of maximum levels usually reported

for non-hellcopter urban noise sources such as heavy trucks,

buses, and automobile traffic. Helicopter traffic was relatively

light; only 14 operations were observed during a five hour

monitoring period from noon to 5:00 p.m.
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CSAFrER 6

RESULTS OF THE HELICOPTER NOISE SURVEY

PORTLAND, ORBG ON

This chapter presents the results of the helicopter noise survey

performed in P0rtland, Oregon. The chapter is divided into

• three sections. Section 6.1 presents a general overview of

helicopter operations relative to land use patterns in Portland.

::_ Section 6.2 presents noise measurement data obtained from

"_ standardized helicopter maneuvers and land use characteristics

at four helipad test sites. Section 6.3 presents noise

measurement data obtained from monitoring actual in-service

helicopter operations in the Portland area.

6.1 OVERVI_ OF HELICOPTER OPERATIONS RELATIVE TO LAND USE

PATTERNS AND NOISE

As helicopter traffic in urban areas increases, so does the

concern that helicopter noise might adversely impact

nolse-sensltive land use areas, such as residential districts,

schools, and parks. It is a result of this concern in Portland

![i that several steps have been taken by city officials to help: T

"' minimize the effect of noise in these areas. For example, the

[[ city requires hellpad operators to obtain conditional-use

permits. These permits require helicopter operators to adhere

, to specific takeoff and approach routes established to reduce

the helicopter noise impact on noise sensitive residential

districts,

So far, helicopter operators have not been required to use

specific routes or operational procedures to reduce the noise

impact when flying at cruise altitude. However, the city
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encourages hellcopter operators, whenever possible, to observe

certain flight guidelines designed to minimize the noise

exposure of residential and other noise sensitive areas. These

include :

Using the areas above waterways, freeways, and railroad

tracks as helicopter flight paths;

Curtailing the number of helicopter flights during the

nightime hours of 10:00 p.m. to 7:00 a.m. ;

Following industry-wide noise abatenient procedures, such as

those published by the Helicopter Association International

["Fly Neighborly Program", Helicopter Association

International, February 1982].

According to operational data obtained from helicopter

operators, and airport and city officials, there are currently

13 helipads located in the Portland area. Figures 6.1 and 6.2

show the locations of these hel ipads. Noise tests using

standardized maneuvers were performed at locations l, 2 and 3 in

Figure 6.1 and at location 13 in Figure 6.2. Locations l, 2 and

3 are in Portland; location 13 is situated three miles to the

east of the Portland city limits in Beaverton, Oregon. Land use

patterns in the neighborhoods of the Portland and Beaverton

hellpads are shown in Figures 6°3 and 6.4, respectively.

Seven of the helipads (locations 1-7 in Figures 6.1 and 6.3) are

in the downtown Central Business District (CBD) of Portland at a

ielevlsion station, three public utility facilities, a hank, a

hospital, and a site designated by the city of Portland as a

temporary public use helipad. The television station helipad is

located approximately 50 feet above ground on the roof of

KATU-TV. The only helicopter operating from this helipad is

used to cover sews stories and report traffic conditions. The

use of this helipad varies, hut is generally not more than two

or three operations per day.
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Figure 6.I LOCation of Heilpads In Portland
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Figure 6.2 Location of Floating Pornt Systems HeJlpad
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6,3 Land Use Characterlst'lcs of P_r_'iand In Relation "i'o Exlst-lr[g Ilel]pads



f4el_D_n I ocatlons:
13. Floa#lng Poln, Systems, Inc.

(3601 Southwest Murry Blvd., Hlllsboro/Beaverton)

Legend=

_/_'//_/. Single Family Residential

_ilBB|ii|il Open Space/Parks

:':':':_::::::::::'Commercial/Retail

Source= Zonln9 map, City of Portland

Figure 6.4 Land Usa Characteris, lcs In Relation to Floating Point
Sys,ems In Beavertonj Oregon
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The three public utility hslipads are owned and operated by the

Portland Gas and Electric Company. Dne of these is located on

the roof of a hlghrlse office building and the other two are at

street level. Helicopter operations from all three of these

helipads are for transportation of persosnel and electric

powerline monitoring. The helipad located 258 feet above ground

on the roof of the O.S. Bank building is used primarily for

executive personnel transportation.

The hel ipad l cca ted on the roof of Emanuel Hospi tal,

approximately 75 feet above ground, is used mainly fOE search

and rescue operations, or patient transportation between

_ hOsPitals. Daily usage averages one or two operations per day.

'i A temporary public use helipad is located in _ortland on the
!!
! eastbank of the Willamette River near the CBD and may he used by

any helicopter operator. KGW Televislon, for example, utilizes

il the hel iped as a base for some of their news story operations.
_J

The number of operations at the temporary publle use helipad

averages approximately two per day.

_ Land use in the downtown CBD, in the immediate vicinity of these
iil

seven hel ipads, is primarily commercial and retail businesses

_i with some light manufacturing industries. A zone of light

manufacturing and heavy industry extends northwest and east of

_ the CBD along both sides o_ the Willamette River. Large areas
i:

of open space and parks lie immediately to the west of the

,ii industrial zone. Medium and low density single family detached?

,[ residential dwellings lie to the southwest of the C_D. Land use

i to the east of the industrial zone is primarily medium and high

density attached reslden_lal dwellings.
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Helicopters using the helipsds in the CBD and flying north or

south generally fly along the Willamette River or Interstate 5.

Helicopters flying into and out of the helipads from east and

west generally fly along H.S. Highway 84 to the east and H.S.

Highway 26 to the west.

The other six helipads in the Portland area (locations 8-12 in

Figures 6.1 and 6.3 and location 13 in Figures 6.2 and 6.4) are

located on the outer fringes of the city at the Providence

Medical Center, the Flamingo Motel, Hessell Tractor Inc.,

Portland International Airport, Swan Island Industrial Park, and

Floating Point Systems, Inc.

The Providence Medical Center hellpad is located at street level

and is used almost entirely for emergency helicpoter ambulance

service. The medical center does not keep a helicopter at the

hospital; estimated usage is less than ten operations per month.

Land use around the medical center is primarily residential,

although there are some commercial and retail businesses along

the major streets in the area.

The Flamingo Motel, located a few blocks south of the Portland

International Airport, has a rooftop helipad for use by motel

guests. The number of operations is relatively infrequent.

Land use to the east, south and west of the motel is primarily

medium and high density residential housing with some commercial

and retail businesses located along the road leading to the

airport.

Hessell Tractor, rnc. has a street level helipad located at

their warehouse in North Portland. Helicopter operations are

used primarily for the transportation of heavy equipment; there

are approximately 80 helicopter operations pet year. Land use

in the neighborhood of this helipad is light manufacturing and

heavy industry. Medium and high density attached residential

housing is located to the south of the helipad.
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The Port of Portland maintains two street level helipads: one at

the Portland International Airport, and the other at the Swan

Island Industrial Park; both are located primarily in heavy

industry areas.

!
The corporate helipad at Floating Point Systems, Inc. is

located at street level in the corner of a parking lot.

Helicopter operations consist mainly of the transportation of

executive personnel. Operations are infrequent, averaging less

than ten per month. Land use around the helipad is primarily low

density single family detached housing with commercial and

retail businesses located along two major roadways within one

mile of the halipad.

6.2. STANDARDIZED MANEUVER TESTS

Four helicopter models were tested in Portland: a Messerschmitt

BoelKow BO 105, a Bell 206B Jetranger III, an Agusta AI09A, and

a Sughes 500D (with modified four-bladed tail rotor designed to

reduce noise emissions). Manufacturers' specifications for

these helicopters are shown in Appendix B. Noise monitoring

stations were set up to measure noise levels resulting from

standardized helicopter test maneuvers at four helipada in the

Portland area. Three of the hal ipads chosen were privately

owned: Emanuel Hospital, Floating Point Systems Inc., and

KATU-T¢. The fourth wa_ the Portland temporary public use

heliport. Sections 6.2.1 through 6.2.4 describe the locations

of the noise monitoring s_atione, the helicopter test maneuvers

and the nolno measurement data obtained at each of the four

helipad test sites.
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6.2.1 J_:_._u_ Ho_iJ;_.

The Emanuel Hospital helipad (location 1 in Figures 6,1 and 6.3)

is located approximately 75 feet above ground on the roof of the

hospital. The hospital is located one-half mile to the east of

the Willamette River. Interstate 5 runs north-south

approximately 800 feet to the west of the hospital, between the

river and the hospital. Land use to the west and south of the

hospital, along Interstate 5 and the Willamette River, is

primarily light manufacturing industry and commercial

establishments, with the exception of a small park adjacent to

the south parking lot of the hospital. High density single

family residential houses and apartment buildings lie to the

east and north o_ the hospital.

Three noise monitoring stations were set up in an array

extending 227 feet, 372 feet, and 516 feet northwest of the

helipad. Figure 6.5 shows the locations of the noise monitoring

stations as well as the flight paths used for the takeoff and

approach maneuvers. Station i was located approximately 50 feet

west of the hospital building on a concrete sidewalk at the

corner of two side streets. Station 2 was located across the

street from Station 1 on an asphalt surface parking lot

approximately 60 feet west of the hospital. Station 3 was

located on a grassy area north of the parking lot approximately

70 feet west of the hespltal. Traffic on the side street near

the hospital was light to moderate.

Baokgr ound ambient noise levels near the hospital were

relatively low. Several short duration ambient noise samples

registered Leq levels that ranged between 58dB(A) and 62dB(A).

Intrusive noise sources came primarily from traffic on the side

roads near the hospital and from Interstate 5.
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The helicopter pilot at Emanuel Hospital performed eleven

separate operations with a SO 105 helicopter. The operations

performed for the test aJ:s shown below in the order in which

they were performed:

i. 100% flat pitch, idle, West;

2. Hover, West;

3. Hover, South;

4. 100% flat pitch, idle, South;

5. Hover, East;

6. 100% flat pitch, idle, East;

7. Hover, North;

8. 100% flat pitch idle, North;

9. Takeoff, to North;

i0. Approach, from North;

ii. Takeoff, to No_th.

Table 6.1 shows the noise levels recorded from the test

maneuvers at the three measurement stations. The Lmax values

obtained were 6dB(A) to 8dB(A) higher for Idle and hover

maneuvers facing east than for the same maneuvers facing west.

One possible explanation for this may be due to the orientation

of the tail rotor and exhaust in relation to the measurement

array. The tail rotor, faced the measurement array during

maneuvers facing east, and faced away from the measurement array

during maneuvers facing west. Similarly, Lmax values meassred

at the three monitoring stations were 8dB(A) to 9dB(A) higher

foe idle and hover maneuvers facing south (with the tail rotor

and exhaust facing towards the measurement array) than for idle

and hover maneuvers facing north (with the tail rotor and

s&haust facing away from the meaauremenn array).
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The two takeoffs and the approach were executed directly over

the measurmment array. There was little difference observed

between the Lmaz levels recorded at the three stations for _he

takeoffs and the approach. This is attributable to the very

shallow ascent and descent angles used by the pilot. The sound

pressure level time graphs recorded at Stations i, 2, and 3 for

each maneuver are shown in Figures 6.6, 6.7, and 6.8,

respectively.

Table 5.2 presents the ambient noise level data recorded at

Station 3 for three, one-hour consecutive sample periods. The

first sample Period includes the helicopter test maneuvers which

lasted for approximately ii minutes; the other two do not. All

three sample periods included light automobile and truck traffic

On a side road 75 feet to the east of the microphone. The data

indicate that the helicopter tesn maneuvers increased the hourly

average sound level (Leq) at this location by 6dB(A) in each of

two sample periods, and I0 dB(A) in the third period.

Table 6.3 shows Lmax values recorded at Station 3 for

non-helicopter noise events that occurred during the ambient

noise sample periods and the Lmax values recorded from the

helicopter test maneuvers. The highest Lmaz value (85riB(A)

recorded during the sample periods occurred during the test

helicopter takeoff maneuvers. The highest Lmax value recorded

for a non-helicopter noise source was generated by a heavy

truck, 45 feet away from the microphone, and registered 80dR(A).

The Portland temporary public use helipert is located on a small

grassy area at the foot of Marguam Bridge (Interstate 5) on the

west bank of the Willamette River (location 2 in Figures 6ol and

6.3). This heliport is used for transient helicopter
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operations. It is situated between two large interstate

highways= Interstate 405 to the west and south, and Interstate 5

to the east across the Willamette River. A one block wide strip

of park land runs north-south on the western bank of the

Willamette River adjacent to the heliport. The CBD is located to

the north and west of the helipad and consists of commercial and

retail eetaDliehsents. Land use across the Willamette River to

the east and southeast of the heliport is categorized as light

manufacturing industries. Land use to the south and southwest of

the heliport is medium density multi-family end low density

single family detached housing.

Three noise monitoring stations were set up in an array

extending 112 feet, 270 feet, and 435 feet north of the

heliport, as shown in Figure 6.9. Station 1 was located on a

grassy area next to a service road; Stations 2 and 3 were

located on a vacant dirt field. The Willamette River runs

parallel to the measurement array approximately 200 feet to the

east; barge trafflc was present on the river during the tests. A

four-lane divided street (Front Street) runs parallel to the

measurement array approximately 800 feet to the west; moderate

automobile and truck traffic were present during the tests.

However, background ambient noise levels at the heliport were

relatively low. Leq ambient noise levels ranged from 55 dB(A)

to 60dB(A). Infrequent barge traffic on the river and street

traffic on Front Street were the primary sources of intrusive

noise. Freeway traffic from Marquam Bridge also contributed

somewhat to the background ambient noise levels.
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A Bell 206B Jetranger IZI helicopter from KGW Television was

used for the test. The pilot performed twelve separate

maneuvers shown below In the order in which they were performed_

I. 100% flat pitch, idle, West;

2. Hover; West;

3. 100% flat pitch, idle, South;

4. Severe South;

5o 100% flat pitch idle, East;

6. Hover, East;

7. 100% flat pitch idle, North_

8. Hover, North;

9. Takeoff, to North;

1O. Approach, from North;

Ii. Engine cool down, West;

12. Takeoff, to East.

Table 6.4 shows the noise levels recorded du_Ing the test

maneuvers at the three measurement stations. The rmax values

recorded st _he measurement stations were only slightly higher

(less than .2dB(A) at stations i and 2, and 2dB(A) st Station 3)

for the idle facing esst than for the idle facing west. Lmax

values recorded at the messurement Stations were 2dB(A) to

4dB(A) higher for the hover facing east than for the same

maneuver facing west. One explanation for this difference in

Lmax values may be that the tall rotor and exhaust ports faced

the measurement array during the idles and hover-east maneuvers,

and faced away from the measurement array during the idles and

hover west maneuvers. Similarly, Lmax and Leq values from idle

and hover maneuvers facing south (tall rotor towards measurmen_

array) were higher than for the same maneuvers facing north

(tall rotor facing away from the measurement array).
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The first takeoff and approach measurers were executed directly

over the measurement array. The second takeoff maneuver was

executed to the east, perpendicular to the measurement array.

(For this reason, the takeoff data is not directly comparable to

to other takeoff data). On the approach maneuver, the

helicopter maintained a very shallow descent angle as it

approached over Stations 3 and 2, hovered for ten seconds over

Station 2, and then oontlnued its descent at a steeper angle to

the hellpad. This may explain why there is only a difference of

_" 2dB(A) in Lmax values between Stations 3 and 2 and a 5dB(A)

difference between Ststlons 2 and 1 for the approach maneuver.

The sound pressure level time graphs recorded at Stations i, 2,

and 3 for each maneuver are shown in Figures 6,10, 6.11, and

6.12, rempectlvely.

Table 6.5 shows noise data obtained from two, one-hour ambient

noise samples measured at Station 3. A malfunction in the CNA

resultsd in the loss of some of the sxceedance level data for

the second one-hour sample. Inclement weather conditions did

not permlt a _hlrd ambient noise sample to be taken. The first

ambient noise sample period included the helicopter test

maneuvers which lasted for approximately 30 minutes, as well as

a passing helicopter overflight. The second ambient noise

sample did not include _he helicopter test maneuvers. However,

it did include two helicopter overflights. The data indicates

that the noise emitted from the helicopter test maneuvers added

6dB(A) to the average hourly Leq level without the helicopter

test maneuvers.

Table 6.6 presents Lmax values recorded at Station 3 for

non-helicopter noise and _or the helicopter test maneuvers that

occurred during the periods of testing and ambient noise

measur emsnt. The maximum noise levels recorded during the

ambient noise sample psrisds were 84dS(A) and 85dB(A) from the
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test helicopter takeoff and approach, respectively. The highest

Lmax value reco=ded for a non-hallcopter noise source wan

73dBIA) from a dump truck passing approximately 200 feet from

the.mlcrophone. By comparison, a Bell 206B helicopter that

passed at a lateral distance of i00 feet and an altitude of 500

feet registered a Lmax value of 74dB(A), only one de(A) higher

than the dump =rusk.

6.2,3 _2oi___vptg_, _nc.

i' Floating Polar Systems, Inc. has a corporate hellpad in
Beaverise, Oregon, three miles west of Portland (location 13 in

Figures 6.2 and 6.4). Land use in the vicinity of the halipad

is mainly low density detached single family residential

; housing. A 15 to 20 acre vacant field lles to the west and

i: north of the h_llpad with residential housing across from the
field to the woat and north. Railroad tracks ran north to south

40 feet to the weeP. of the helipad. Two four-lane divided

st:eats Dorde= the helipad on the east and south and contain

commercial, retail, and some light manofncturlng businesses, A

shopping center is located 500 feet to the Southeast of the

holipad at the interaoctlon of these two four-lane divided

_ streets. Land use to thQ east and south of the halipad is

primarily low' density, detached single family residantlal

i: hoaalng.

i Three nolo e monitprlng statlonB were set up in an array

extmndlng 150 feet, 324 feet, and 474 feet east from the helIpad

(shown in Figure 6.13). The helipad and the three noise

moni_orlng "8_tlona were located on the asphalt parking lot of

Floating Point Systems, Inc. The Stations were positioned

between two rows of pa_ked cars. Two, two-story concrete

buildings were located 150 feet to the north of the measurement

array. A shopping center and a two-story warehouse were located

-141-
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to the south of the measuremenu array. Murray Boulevard runs

north-south approximately 400 feet east of Station 3. An open

grass field was to the west of the helipad.

: Background amDient noise levels were relatively low near the

hellpad. Several ambient noise samples, taken between 9:00 a°m.
r

!! and ii:00 a.m., showed Leq levels in the range of 45dB(A) to

50dB(A). Ambient noise samples taken at 11:30 a.m. showed an

_; increase in Leq levels to between 58 dB(A) and 63dB(A). This

was largely the result of cars leaving the parking lot during

lunch time, and were the primary noticeable intrusive noise

sources present during _he sample periods.

The helicopter pilot at the Floating Point System_, Inc. hellpad

_ used an Agusta AI09A helicopter to perform 14 maneuvers shown
[
_ below in the order in which they were performed.

I. _over, North;

,[: 2. 100% flat pitch, idle, North;

: 3. 62% flat-pltoh idle, North;

:_ 4. Hover, West;

5, 100% flat pitch Idle, West;

6. 62% flat-pitch idle, West;

7. Hover, South;

8. 100% flat pitch idle, South;

L! 9. 62% flat-pltch idle, South;
il
'_ i0. HOVer, East;

ii. 180_ flat pitch, idle, Bast;

12. 62% flat-pltc h idle, East;

13. Takeoff, to East;

; 14. Approach, from East.

h
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Table 6.7 shows the noise levels recorded from the test

maneuvers at the three measurement stations. Lmax values

measured from 62% flat-pitch idle run maneuvers with the

helicopter facing north and south (i.e., perpendicular to the

measurement array) were 6dB(A) to 8riB(A) lower than Lmax values

measured from 100% takeoff idle maneuvers in the same

directions. Similarly, Lmax values measured from 62% flat-pitch

Idle run maneuvers with the helicopter facing east and west

(i.e., parallel to the measurement array) were 10dB(A) to

13dB(A) lower than Lmax values measured from 100% flat-pitch,

idle maneuvers in the same directions.

In order to avoid two tall trees, the takeoff and approach

maneuvers were executed approximately 50 feet to the north of

the measurement array. (For this reason, the takeoff and

approach data in this series of tests are not directly

comparable ts other takeoff and approach data.) The takeoff

maneuver was performed at a very shallow ascent rate, which may

explain why the Lmax values measured at the three stations are

relatively similar (less than 3dB(A) difference between Stations

1 and 3). The sound pressure level time graphs recorded at

Stations I, 2, and 3 for each maneuver are shown in Figures

6.14, 6.15, and 6.16t respectively.

Table 6.8 contains ambient noise data obtained st Station 3

during three, one-hour sample periods. The third sample period

includes the helicopter test maneuvers which lasted for

approximately 30 minutes; the other two do not. A CNA

malfunction prevented Station 3 from collecting distributional

exceedsnee level data for the first two sample periods. The

ambient noise data indicates a significantly higher hourly Leq

level in the sample period that includes the helicopter test

maneuvers compared with the other two sample periods. An

increase of 22 dB(A) in the hourly Leq occurred between the

first sample period without the helicopter test maneuvers and

the sample period with the helicopter test maneuvers. However,
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the sample period with the helicopter test maneuvers also

included more automobile activity than the other two sample

periods. Due to this increase in automobile traffic, it is

difficult to estimate the exact contribution of the helicopter

test maneuvers to the ambient background noise levels.

Table 6.9 shows maxlmum sound levels of both non-helicopter

noise events and the helicopter test maneuvers, recorded during

the ambient noise samples at Station 3. Intrusive noise sources

were primarily cars in the parking lot. Lmax values measured

from the cars ranged from 54ds(A) to 71dB(A). By comparison,

the helicopter maneuvers produced Lma_ vaiues ranging frein

64dB(A) for a 62% flat-pitch, idle maneuver to 97dB(A) for a

takeoff maneuver. Noise levels produced from 62% flat-pitch,

Idle maneuvers appear to be within the range of noise levels

typically encountered in the neighborhood of the helipad. Lmax

values from 100% takeoff id].e and hover maneuvers are from

3dB(A) to 12dB[A) higher than the highest Lmax value measured

from non-helicopter events at the helipad.

The hslipad at KATU Television is located on the roof of the

three-story television station building approximately 45 feet

above the street (location 3 in Figures 6.1 end 5.3). Land use

in the neighborhood of the helipad is primarily commercial and

retail businesses, and apartment buildings. Land use to the

northwest and west is primarily commercial, retail, and light

manufacturing businesses. Land use to the south, east and north

is medium density multi-family and detached single family

housing with small areas of commercial and retail businesses on

major streets. A small park and a high school are located seven

blocks to the west of the helipad. A four-lane divided street,

N.E. Sandy Boulevard, with moderate to heavy automobile and

truck traffic is located two blocks south of the helipad.
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Three noise monitoring stations were set up in an array

extending 150 feet, 300 feet, and 500 feet northwest from the

helipad Figure 6.17 shows a site schematic of the three noise

monitoring station locations in relation to the hel ipad as well

as the flight paths used for takeoff and approach maneuvers.

Stations i and 2 were located on the asphalt parking lot of the

television station. Station 3 was located on a concrete

sidewalk next to a two-story stucco apartment building.

Background ambient noise levels were relatively low near

Stations 1 and 2, with Leq levels in the mid to high 50dB(A)

range. Heavy trucks on N.E. 21st Avenue, near Station 3,

passed near the microphone. This resulted in Leq values in the

low to mid 60dB(A) range near Station 3.

The helicopter pilot performed 14 maneuvers with a Hughes 500D

helicopter (with modified four-bladed tail rotor). The

maneuvers are shown Delow in the order in which they were

performed:

i. 100% flat pitch, idle, West;

2. Hover, West;

3. Hover, South;

4. 100% flat pitch, idle, South;

5. 62% flat pitch, idle, South;

6. Hover, East;

7. 100% flat pitch, idle, East;

8. 62% flat pitch, idle, Hast;

9. Hover, North;

i0. 100% flat pitah, Idle, North;

Ii. 62% flat pitch, idle, North;

12. T.O., to North;

13. Approach, from North;

14. Engine cool down, West.
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Table 6.10 shows the noise levels recorded from the helicopter

test maneuvers st the three measurement stations. The 100%

takeoff idle maneuvers registered Lmax values 9dB(A) to IIdB(A)

higher than the 62% _rosnd idle maneuvers.

On the takeoff maneuver the helicopter flew directly over

Station 1 and 40 to 50 feet northeast of Stations 2 and 3 the to

avoid flying directly over an apartment building. (For this

reason, the takeoff data in this series of test are not

directly comparable to other takeoff data.) The helicopter

maintained a shallow ascent rate as it passed near Stations 2

and 3. This may account for the similar Lmax values recorded

for the takeoff maneuver at these stations. The approach

maneuver was executed with a relatively steep descent angle. The

helicopter approached along N.S. 21st Avenue between Stations 2

and 3 and turned east in front of Station 1 for landing. The

helicopter passed sllgh_ly closer to Station 3 than to Station

2. This accounts for the Lmax value measured at Station 3 being

almost 2dB(A) higher than that measured at Station 2. The

helicopter, as it passed near Station 2 was at an altitude

approximately 120 feet higher on the takeoff than on the

approach. This explains the lower Lmax values recorded for the

takeoff maneuver as compared to the approach maneuver. The

sound pressure level tiros graphs recorded at Stations ip 2, and

3 for each maneuver are shown in Figures 6.18, 6.19, and 6.20,

respectively.

Table 6.11 presents the noise data obtained from three, one-hour

ambient noise sample periods recorded at Station 3. The first

ambient noise sample period does not include the helicopter test

maneuvers; the s_eond ambient noise sample period includes all

of the helicopter test maneuvers which lasted approximately 22

minutes. The third ambient noise sample includes the test

helicopter warming up and a takeoff to the east which lasted
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DeLicopt_r tuot traff|_f ucuzl-truak pn_6ud 5 I

_anuuvnrQ. from eLnt|nnj 2 _am|-truaku

atoppud 1QI from atotlon
r mlth unOfno ronnlno rot 6 mlnutua.
o_

I
A_blant ilth Dz17-10;17 I Iluur O0_21 - - 61 49 68 ]ncLudau Lruok 65 _ m_nyl
_oL[copLur tma_ aw, l-tr_|Lnr 6 _ _ny_ [|Qht

mnnouvnrn. Dut_ob|L_ _ff_.

AseXuaL _tthou_ 1D1_0-11136 1 Hour 64[3] - 53 49 47 64 InD[udou _eet hnLIcoptur inrm-up
he_lcaptar tou_ _nd _akooff pnrp_ndl©u_ar tQ u_ru_

mnnuuvBra. _am_-_ru_k D_ _oy_
• nd Ll_h_ _uto_ob_u traffic.

ALl dnts morn recorded mlth A-fruqunncy

wu|ght|n O nnd oLOw roaponue GImo averaolng,

- a no ¥nLuud QbCQ_nud dun LO uqutp_unt I_[func_lnn.

(1] = L_nx r_©urdnd from heavy _ruGk 16' frn_ microphone. VaLu_ ob_alflnd fru_ 6raphlc _h_r_.

[_] m L_ax r_cordad from rant huLIcuptur approach. VnLu_ obt_lnud fr_ Qraphlc chart.

[_] _ Leux vaLue fro_ hoary _ruck 6 ° away.



approximatly three minutes. The Leq level measured during the

sample period with the helicopte_ test maneuvers is 5dB(A)

higher than the sample period without the helicopter test

maneuvers, and 4dB (A) higher than the sample period that

includes a helicopter warm-up and takeoff.

Table 6.12 shows Lmax values of selected non-helicopter noise

events and the helicopter teat maneuvers recorded at Station 3.

Several heavy trucks that passed near the microphone produced

Lmax values in the mid to upper 80dB(A) range. The highest Lmax

value recorded from a non-helicopter noise source was produced

by a heavy truck five feet from the microphone that registered

88riB(A). By comparison, Lmax values from the helicopter test

maneuvers ranged from 59dB(A) for a 62% flat-pitch idle facing

north to 83dB(A) for the takeoff maneuver measured at Station 3.

6.3 ACTUAL IN-SERVICE HELICOPTER 09ERATIONS

Noise levels from several actual in-service helicopter

operations were measured from the noise monitoring starlets used

for the standardized maneuver tests at the four helipad test

sites. After the standardized maneuver tests were completed at

each helipad, some of the noise monitoring stations were kept in

• place to obtain additional noise level data produced from actual

in-servlce helicopter operations occurring near _he helipads.

Many of the In-service operations which were measured involved

the helicopter used in the standardized maneuver tests.

Table 6.13 shows the noise level data obtained from the actual

in-service operations monitored at these stations. The highest

Lmax value (88dB (A)) was registered by an Agusta AI09A

helicopter landing 150 feet away. The highest Lmax value
recorded from a level flight operation, 80 dB(A), was obtained

f_
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TABLE 8.12 SELECTEDCO_J_ZSON OF MA._H SQJNO L_ELS AS RE_'O_ED AT STAT;ON 3 _TU'-_

Lo_lona KATIJ-_/ [Sta_ton 3) TmpmraCuras 49 F

Datas April 28f 1_ Dim Pofnts 38

Ttmss 8sll a.a.-lts37 a._ Wind 8peadl Q- 3 k,o_n

£van_

TrQtf_cs LaJx Laox

Oump truak _4 bLonkB ;may. 78 Lnrgo car _nr_tng 15' may. G_

H_ovy truck N|th trn_LnP 5 t em_yo 02

Two hmovy truokn ntth _P_tLara _ HnLlcop_a;. Chat manou¥orll

IQ' m_. 10'_ ZdLe[Wons] 75

Car I *_' say. 65 HDVO_'[_a_;] Sl

_e _n I_ov_. _0 1_r_ _Lo[_u_h] 73

S_o ii a_nv_. _6 621 _dLaCS_,_h] 63

_a ea abQvJ. _3 Ho_ar(Ea_] 79

_o ai a_ve.. 60 . 1_ _dLe(Eol_:) 7_
_ aa a_v_. 9_ Howr(_ort_) 76

Smm ia a_ov_. B4 _0_ _dLo|Nor_] B7

T_u_:k 1G' maY. 75 O_ £dL_(No.'_) _8

Truck '_ may. S4 T_kaof r 83

Hoary _ru_k mtth _ra_Lnr 5' may. _ Appromc_l _8

Ha_vy _ru_k wt_h _tLor _]' m_y. 01 CaoLdomnCWa_) 50

Truak _orn 1 DLOOk nay. 60

Van _' auy. Q6

Homvy _ru(:kl|th _ratLor 5' _Y. O?

Ca;. I_' m_y. 6_
_a nm obova. _4

Sa_m an abovm. 8_

Honvy tru_k itch _r_;ILnr 5' _. 87

A| rcr|_ traff_ol

HnLlcop_lP t akao_f _o _o_ 78

_rc_ _lat pad.

HoLlcop;ar wnmup i_ _kaaff 71

_dLo fnGt,g wait.

ALL naina _a_u maro poCardoa wt"_h _-rPmlUoflcy

i_gnC|nD nnd slaw renpanea _:tmo avornoIno,
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T_]LE 8.13 NOZSE_ATA FQ_IACTUALZN-SE_/ICE HELZ(_PTEA (_ERATZONSHONZTOREPHELZPADTEST SZTES

I I Ea_lma=_d J Hedaurue,_ I I

I I AL=ttude I Oura=lo. ] l

Ewn_ Dee=rip,Ion I Lu=D_ton D l lln _'oe_J J (JBco.da] ] Leq SEL Lmax J

Hasmrnchml_t BO 105 1

fLy_r nort_elnt to (S_atlon2] 3gO 5 57°'J B4.1 56.8

=4ul;htzeel; 7001 may.

HoeoJrmr.hm_t = 80105 I

=pproach f_ ==u_h (S_.al;_on 2) 75 41 75.1 _to2 Ela._

2_7 rt;. mzey° (al; =o=c_dozn]

_mo a_ al=ovl_ 1 75 14 75.4 64.8 77.4

37_ i't. ==_y. (S=_;lon 2] [at _a_c_d=_n]

_e a_ _=va. 1 75 [1] [11 [I] 7_

_lL_ hl_ t_p_or _ _00 [11 (I] {1] _B

.!_ fLyovor from aou_h (statlo, 31

to _Qrth aO01 mOyo

aeLL 200B opproarh _ 10 [11 _1_ [1]
r_ zouth =o nort_ (S_z=_on 3)

I_d LlZXl_ld 4E1_51may.

14_d_uz itza heLo 2 500 [1] [1] [1} 74

wll_; _f orhO=l¢l.

He_U= e_zn hJLo 2 500 [1) (1] (1] 65

rLywlr 8013. may. [Sl;at_o, _)

Bell 2006 Land_.g _ 10 [1} [I] rl] 74

&3_ _'t° rely f_ (s=a=lon _)

olgt; t;o No111;_

_l_L 206B f'_yevm_ 2 _00 [1} [I] _I] 61

7QQ f_. awgy.

_==_ al a_ove. 2 _O0 _I] [1] [1] 65

9oLL 20_B ,oral1 _ 13 500 15 55.B B?._ 5_.8

Jou_h 600' away. (ste_lonl]

ALL nol_ dn=a _'ecordod w_h h-frequency ue_gh_lng

_lt_ i]_ ru_zpan=z _|me avo_'zzg|ng.
• She F|gureB _.1 and _i._ f_r 8t;=lt_on LoC_l;|_no.

[1] Nolle LaveL, mlaaured w_=i_ zho C_A Ihtch _l ,o_ capet=Le

of ra_r_|ng meallupmlo_lt; (lurB_lonf Loq_ alld SE]. fur islngLemevent;°

(co,_nuad on .ex= p_gu]
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T_LE 6,13 (conttnuad)

J J E.tlmoced I Haaaurn_ant I J

I I AL_tuda I Dur,_lan [ I

Ev.nt D_acrtp;lon I Loca_an e l (ln raof;) I _sac_ndDJ l Log 5E1. LP=ox J

Aguoca AIOOA 13 49 20 03.8 98.B 88.1

;I apprua(_l and Londlno IS;at/an 1]

15_] rt, rely,

Sale ol abova+ 13 40 a8 79.0 93.4 63.t

024 ft. aerl. [Stal;lon 2]

Agultil AIOgA 1:1 300 11 77.4 67.B 8Q.2

rLynvaP3[+O' lay. (Station 1]

EIIG lib JIboVle 1_ 3(20 _0 75+8 8(]e_ _)e8

[ $te_ton a|

Aguaca A1QOA 13 30Q E1 6ao7 75.9 89.1

hQvap| _9 faG1nil [5_ltlon 1)

_tjjl; i[l_jl IlBye

AGLIOtl AIOgA 13 30 28 71,7 B8.1 77,9

hovaptng flolng iiBt (5tltlon I]

_0 ft. _oy.

Ailuu_a A1QEA _3 40 P.9 Gd,8 99.2 89,2

Jpppoach f'rm r_rth (StaUon 1]
_0 e4)utfl atlCSLnndlid

151) fi¢. =Jay.

_ammoil nbovee 13 40 51 78,9 98.3 8_,B

024 f't. aes?. |5;4_ton 2]

;_uohn 5aoo _a_off 3 50 (I] [I] [1| 78

co oaa_: 500' _oy. (sl:oson 3)

xuohoo 5000 _ormup 3 WA [1] [4] [1] (]0

500 fro away. (_n_|on 3)

HgOhaS5DOD 1O_ 3 ,_A [1] [1] [1] ;'1

_okaofr tdLo 5DO' (Sr_iUon 3]

OW_,

H._t_U 500D Pty_vor 3 150 [I] [I] (1] 74

froz wo_t to ult, (Station 3]

Hu_han 5009 app_'ooch 3

50G rt, moy eas_ [S_atton 3] 150 [1] [I] [I] _0

tO liar.

AtL nota_ d,]1;o rot:o,'dad lith A-_P_qo_ngy latOil_lng

anil aloe, roszponna ttae _vorag_ng,

• _oo FIGupu 0.1 told 0.3 f_r at:it;ton Locat;_ono.

[_J Notu LovoL_ monourad tutti1 I]<A _h_ch tJ no+; capable

of rimrd1_O mnanupmon; _uratton. Loq, ond _r_ f'OP 11_gLn-ovont.

(conl;Inued nnx_ pngo)
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T_LE 8.13 (c_n;|nLmdJ

I Ee_tmate_ | Neoeurm_ent

I _Lt|_ude J Ourat_on J

Event DemGrlp_|an l Loce_on (_n fa_) _ (eac_n_e| _ Loq SEL L_ox

_ms n_ abQv|, 3 1_0 30 73,B 88.3 84,8

Hu_hma _ODD ftyovoe 3 _00 '[t el°O 71.4 B3o_

Sll al eDuvl° 3 500 8 BO.9 89.9 _3,8

| 6_a_/on 2]

HuO_al _OOD flyover _ 500 8 6Q,9 69.9 B3.8
eae_ _o _am_ _0 _ C_;_ton lJ

!I

ii Hug_* 5_OD fLyovar 3 e00 7 6B,B 7_,4 e.9.0
aauih ;O r_ _S];l_]on I]

[ ALL nol_ da;| r|_rdad m_th A-frequsncy ma/gh_/ng

:_

ii
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from the same Agusta AI09A helicopcer measured approximately 300

feet away and flying at an altitude of approximately 300 feet.

Most of the helicopter level flight operations in Port/and

operate at an altitude of 500 feet. Lmax values measured from

helicopter level flight operations at 500 feet altitude ranged

i from 60dS(A) for a Bell 206B flying 800 feet away to 74dB(Ai for
I a medium slae helicopter flying directly overhead. These Lmax

I values measured during level flight operations appear to be well

[ within the range of Lmax values reported for non-helicopter

traffUrbanic.n°isesources such as heavy _ruck's, buses a_d automobile
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CHAPTER 7

RESULTS OF THE HELICOPTER NOISE SURVEY

IN

CHICAGO, ILLINOIS
.[

, This chapter presents the results of _he helicopter noise survey

perfermed in Chicago, lllinels. The chapter is divided inte

four sections: Section 7.1 presents a general overview ef

helicopter operations in Chicago; Section 7.2 presents the noise

[ measurement data obtained from standardized helicopter maneuvers

_ ana land use characteristics at feu_ ||elipad test sites; Section

7.3 presents noise measurement data recorded from enroute
);

i: halicop_er operations at the public use halipads at Meigs Field

'_ Airport, and Section 7.4 presents noise measurement data

recorded from actual in-service hal icopter operations in

Chicago.

7.1 OVERVIEW OF HELICOPTER OPERATIONS

Presently, the frequency of civilian helicopter operations in

the Chicago metropolitan area is fairly moderate with a total of

between 20 and 30 operations per day. There has been no

pronounced adverse community reaction to noise generated from

these helicopter operations, an average of fewer than three

helicopter-related noise complaints per month. [Source: FAA

Chicago Regional Office].

There are currently no mandatory helicopter noise abatement

_ regulations governing helicopter operations in the city.

[ However, the Illinois Department of Transportation has adopted
_ some of the helicopter noise abatement operational procedures
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puDI ished by the Helicopter Assosia tion International as

guidelines to be used by helicopter pilots operating in the

state. [Source: 1984 - 8S Illinois Airport Directory, Illinois

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

- Following high ambient noise routes (highways,

railroads, etc.) ;

- Following unpopulated routes (waterways, etc.);

- Maintaining sltitude (1080 ft. ) where possible;

Reducing speed;

Observing low noise speed/descent settings;

Avoiding sharp maneuvers;

Varying flight routes; and

Hslng steep takeoff/descent profiles.

According to information obtained from helicopter operstors 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 .Csntral Business District (CBD),

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

pat_ 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 losated in the CBD include one at the

Continental Bank corporate o_fiue, one at Cook County Hospital,

two at Chicago Fire Department locatisns, and four public use

helipads at Meigs Field Airport.

The Continental Bank hellpad is at street level and is used

mainly for transporting bank exesutlve personnel, occasionally

it is used by non-bank helicopter operators transporting

executives to and frsm the CBD. The number of operations at

this helipad averages between two and three per day. The

helipad is at the iotersection 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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Figure 7, I Locations of HeJIpads in Chicago
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The Cook County Hospital, located in the western portion of the

CBD, has a street level helipad used for emergency helicopter

operations to and from the hospital. These operations average

approximately one per day. The helipad is bordered Dy

Interstate 298 to the north and three hospitals to the west.

Land use to the south and east of the helipad is primarily

residential housing with some commercial and retail businesses

along two major streets.

The chicago Fire Department operates one helipad at Meigs Field

and one downtown at the chicago Fire Academy. Operations at

these helipads generally consist of search and rescue missions,

training and emergency fire-fighting activities. Due to the

emergency nature of these operations, their frequency varies

widely, but generally averages around two operations per day at

each helipad. Land use around the Melgs Field helipad consists

of LaMe Michigan to the east,_ park land to the north and south

and high density commercial, retail, and light manufacturing

businesses to the northwest, west, and southwest. The downtown

Fire Department helipad is located adjacent to a large railroad

transfer yard to its east. Land use to the north, west, and

south of the downtown helipad consists primarily of light

manufacturing, commercial and retail businesses.

At Meigs Field, in addition to the Chicago Fire Department

helipad, there are four public use helipads that are used by

several local helicopter companies as well as for transient

helicopter operations. Crescent Helicopter operates on-call

passenger helicopter service between Meigs Field and O'Hare

International Airport, Midway Airport, DuPage A/rpor t, Gary

Municipal A/rpott, and the Soha_hurg Marriott Hotel. A local

TV station also uses Meigs field as a base for its helicopter

operations. The number of operations at the Meigs Field

helipads range between five and ten per day.
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The four helipads located in the southern part of the city are

operated by a privately owned helicopter company, a corporate

office, a police station, and a hospital. Executive Helicopter,

Inc. operates a helipad and helicopter maintenance facility at

Midway Airport. Oporations involve pilot training, FAR 135

charter services, photography, and transportation of executive

!_ personnel. The company also leases helicopters to the WGN

[ television station and the University of Chicago Hospital. The

! number of operations at the Midway Airport helipad averages

_" between four and five per day. Land use to the north, west, and

east of Midway Airport is primarily residential housing; land

:_ use to the south consists primarily of heavy industry, including

[ a large railroad yard.
J

! The Rose Packing Company operates a private corporate halipad

used primarily for transporting company's executives to and from
;!

its facilities in Barrington, Illinois. Although the number of

i daily operations varies, it generally averages only three to

four per week. The halipad is located adjacent to a major

b railway line in a primarily heavy industrial zone.
;i

The Chicago Pirst Area Police Headquarters has a helipad in
!:!

'i South Chicago used primarily for emergency operations and

_ traffic monitoring. The halipad is sandwiched between a major

• interstate highway and a major railway line.
h
$

The University of Chicago Hospital helipad is located on the

roof of the seven-story hospital. Helicopter operations at the

hospital consist of emergency ambulance service and transporting

patients between area hospitals. The frequency of operations

averages approximately two per day. Land use around the

hospital helipad is primarily single family residential housing

with two large perks nearby.
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The two helipads in the northern part of the city are operated

by WGN-Televisian and Edgewater Hospital, respectively. The WGN

helipad is in the parking lot of the television studio building.

Operations at the hellpad consist of traffic monitoring and news

reporting. The frequency of operations averages approximately

four per day. Land use in the vicinity is zoned primarily ligh_

manufacturing businesses and residential. A large technical

school is located two blocks to the south of the helipad across

from a busy street.

The Edgewater Hospital maintains a street level belipad at the

hospital which it uses for emergency a_nbulanoe operations. The

number of helicopter operaLions averages about two per day.

Land use in the vicinity of the hel ipad is primarily

residential.

7.2 STANDARDIZED M/LNEUVER TESTS

Four helicopter models were teated in Chicago: a Bell 206B, a

Hughes 500D, an Aerospa_lale Twinstar, and a Enstrcm F28.

Manufacturers' specifications for these helicopters are shown in

Appendix B. Noise monitoring stations were set up to measure

noise levels resulting from standardized helicopter test

maneuvers at four helipads: Executive Helicopter, Inc. (location

1 in Figure 7.1), WGN Television Station (location 2), Meigs

Field (location 3), and the University of Chicago Hospital

(location 4). Sections 7.2.1 through 7.2.4 describe the land

use, the locations of the noise monitoring stations, the

helicopter test maneuvers performed, and the noise measurement

data obtained at each of these hellpads.
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Executive Helicopter, Inc. is a privately owned helicopter

company based at Midway Airport. It Operates a helipad and

helicopter maintenance facility located on the southern

perimeter of the airport (location 1 in Figure 7.1.). Land use

around the helipad is indicated in Figure 7.2. It is primarily

single family residential housing to the north, east, and west.

The area south of the helipad is a heavy industrial zone.

Commercial, retail, and light manufacturing businesses line the

_ streets bordering the airport on all four sides.

,{

•' The helipad ks located on the airport's south taxiway. Three

noise monitoring stations were set up on a grassy surface on a

llne running west from the helipad, parallel to the taxiway, at

i: distances of 145 feet, 295 feet and 445 feet from the helipad,
[,

Ji_ respectively. (We were not permitted to place the stations on
i the taxlway, in line with the helipad.) A diagram indicating the

looa_ions of the noise monitoring stations relative to the

:- hellpad and the flight paths used by the helicopters on approach

and takeoff maneuvers is shown in Figure 7.3.-i

The south taxiway was closed at the time of the tests due to

construction. This reduced the amount of aircraft traffic

! passing directly by the monitoring stations and thereby reduced

_' the level of background noise which would otherwise have been

_. present at the monitoring locations. However, there were seve_el

aircraft operations on nearby runway_ during the day, mostly

Boeing 727 passenger jet takeoffs and landings. Ambient noise

samples taken showed Leq levels at the airport between 68 dB(A)

and 79 riB(A).
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F{gure 7.2 Land Use In _ke VIclnIi'y of @ho Executive Heilcop@er, inc. HaJfpad
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The helicopter pilot at 0xeeutive Helicopter, using a Bell 206,

performed the following ten maneuvers in the order listed:

i. 100% flat pitch, idle, North;

2. Hover, North;

3. 100% flat pitch, idle, East;

4. Hover, East;

5. 100% flat pitch, idle, South;

6. Hover, South;

7. 100% flat pitch, idle, West;

8. Hover, West;

9. Takeoff, to West;

10. Approach, from East;

Table 7.1 shows the noise levels recorded from the test

maneuvers at the three measurement stations. The takeoff

maneuver was executed parallel to the measurement array

approximately 30 feet to the south, using a relatively shallow

ascent angle. Because of high wind speeds during the test, the

pilot was not able to approach from the west over the

measurement array. Instead, the pilot circled and approached

from the east. Because the takeoff and approach maneuvers were

• not executed over the noise measurement array, the data are not

directly comparable to other takeoff and approach data. The

graphic recorder charts of SPL measured at Stations i, 2, and 3

during the tests are shown in Figures 7.4, 7.5 and 7.6,

respectively.

Table 7.2 shows ambient noise data recorded at Station 3 for

three one-hour sample periods. The first two sample periods,

which include one sample period without the helicopter test

maneuvers and one sample period with the helicopter test

maneuvers, were on the day of the standardized test maneuvers.
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TNOLE 7,1 h_I_lE DATA FOR 9TAHDA_DIZED OELICOPTER _IEUVEflS AT EXECUTIVE HELICQP]ERt ]HC,
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IFrr= I -- "l

9to- IPId ITtM ITime ITL=o ITlme IT|In I
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II_iUVIPDi God _lOo
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The test maneuvers lasted for approximately 11 minutes. The

third sample period, without the helicopter test maneuvers, was

three days later, with Station 3 at the same location as in the

othe_ two sample period s. Station 3 was located within 800 feet

of the end of the alrport runway; consequently several Jet

aircraft operations passed near the station, accounting for the

high Leq levels recorded, between 68 dB(A) and 80 dR(A). Since

the helipad is located at an airport with numerous Jet aircraft

operatlons, one would not expect the helicopter test maneuvers

to make a ,ignlficant con=rlbutlon to existing ambient noise

levels. Due to the VSEylnq number of aircraft and in-service

h_licop_er operations durln9 each of the one-hour sample

periods, i_ is not posulble to draw any firm conclusions, from

the dntat on thn exact contribution of the helicopter test

maneuvers to the existing ambient noise levels.

Table 7.3 presents selected Lass values recorded at Station 3

during the ambient noise sample periods for noise not

attributable to the helicopter test maneuvers (prlmarily

commercial passenger let operations;, end the Lmax values

recorded during the helicopter test maneuvers. Lmax values

measuEed during Jet takeoffs ranged from 81 dS(A) to I01 dS(A).

The hlghmet Lmnx value measured, 105 dB(A), was generated by a

Jet taxiing 30 feet away from the microphone. By somparissn,

I_nax values measured for the helicopter teat maneuvers ranged

from 63 riB(A) fOE • helicopter at Idle to 89 dB(A) for a

helicopter takeoff.

7.2.2 _4GN TelevlsiE.D

WGN Television operates a private street level heliped at its

studios in north Chicago (location 2 in Figure 7.1). Land use

in the vicinity of the helipad is shown in Figure 7.7. The

asphalt heliped is situated at the west end of the television
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studio parking lot with a small vacant field immediately to the

south. A five to six block area to the north, west, and south

of the helipad is primarily composed of light manufacturing

businesses. TO the east of the helipad land use is primarily

slngle-family residential housing. A large technical school is

located two blocks to the so_th of the helipad.

Three noise monitoring stations were set up in a straight line

150 feet, 300 feet, and 450 feet south from the hellpad,

respectively. Figure 7.8 shows a site schematic of the noise

msnltoring locations and surrounding area as well as the flight

paths used for the takeoff and approach maneuvers. The three

_ noise monitoring stations were located on a grass surface in the

vacant field south of the helipad. The television studio

_ parking lot was situated approximately 50 feet to the east of

i Station i. Addison Street ran east to west approximately 150
feet south of Station 3. Background Leq noise levels were in

t.
_ the range of 57dB(A) to 63 dH(A), mainly due to traffic on

Addison Street.

iii
Using an Enstrom F28 helicopter, the pilot at the WGN Television i

helipad performed 13 separate maneuvers, listed below in the

_! order in which they occurred:

h_
i

_ i. Approach, from South;

2. 100% flat pitch, idle, North;

_ 3. Hovert North;

4. Hover, West;

5. 100% flat pitch, idle, West;

_i 6. Hover, South;

; 7. 100% flat pitch, idle, South;

_[ 8. Hovert East;

[ 9. 100% flat pitch, idle, East;!

i0. Takeoff, to North;
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ii. Approach, from South;

12. Engine cooldown, North;

13. Takeoff, to North.

Table 7.4 shows the noise levels recorded from the test

maneuvers st the three measurement stations. To avoid trees in

• the area, both approach maneuvers were executed using an

• "S-shaped" flight path into the helipad. The helicopter

maintained the same altitude as it passed over stations 1 and 3.

On the second approach, this "S-shaped" approach path resulted

u direotly over Station 3, approximately 40 feet to the east of

Station 2 and directly over Station i. This may explain why

Station 3 measured Lmas values within i dB(A) of Station 1 and

as Lmax value 5.3 dB(A) higher than Station 2. Due to wind

conditions in the area, the pilot was not able to perform

takeoffs directly over the measurement array. On the second

takeoff the helicopter hovered for approximately I0 seconds

before ascending. The SFL graphic charts of the test maneuvers

_:i recorded at Stations I, 2 and 3 are shown in Figures 7.9, 7.10
and 7.11, respectively.

Table 7.5 shows ambient noise data obtained at Station 3 during

' three consecutive one-hour sample periods. The first sample

period includes the helicopter test maneuvers which lasted for

approximately 17 minutes, the other two do not. Ambient Leq

noise levels obtained in the absence of the helicopter test

maneuvers were 57 dB(A) and 63 dB(A), and 64 dB(A) during the

helicopter test maneuvers. However, the sample with a Leq of 63

dB(A) incl dded several unscheduled operations by the test

helicopter including a flyover at 500 feet altitude, an approach

approximately 50 feet overhead, and a takeoff from the helipad.

These three unplanned helicopter maneuvers contributed to an Leq

level 6dm(A) higher than the ambient noise sample with no

helicopter maneuvers present. The ambient noise sample that
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included all of the helicopter test maneuvers present resulted

in an Leq level 7dB(A) higher than the ambient noise sample with

no helicopter maneuvers present.

The exeeedance level data indicates that the sound level was

above 66 riB(A) i0 pe_cen_ of the time (LI0) in the sample

obtained during the helicopter test maneuvers compared to 59

dB(A) in the sample with the three unplanned helicopter

maneuvers and 58 4B(A) in the sample without any helicopter

maneuvers.

Table 7.6 presen_e selected Lmsx values recorded at Station 3

from non-helicspter noise events and from the helicopter test

maneuvers performed during the ambient noise sample periods. The

loudest non-hellcopter related noise event was generated by a

bus, approximately 200 feet away on Addison Street, registering

a Lmax of 80dB(A). Street traffic on Addison Street (excluding

the bus) registered Lmax valses between 57dB(A) (another bus)

and 68dB(A) (a motorcycle at 200 feat). For comparison, the

':* helicopter test maneuvers generated Lmax values from 63 dB(A)

for an idle facing south to 88 dB(A) for an approach.

L:

i. 7 •2.3 psi us _2if.l_i-_I2_I_

Meigs Field airport (location 3 in figure 7.1) has four public
,r
:;. use helipads located on the taxiway st the west end of the

• airport. Land use in the vicinity of Meigs Field is shows in

i- Figure 7.12 "The airport is situated on a small peninsula on Lake

':_ Michigan surrounded by water to the east, south, and west. A

small park is located at the nsrthern end of the runway and a

yacht club with several boats in dock is located to the west,

between the airport and the Lake Michigan coast line. A 2-block

wide strip of beaches and parkland extends north and south along

the mainland coastline. A major railroad line and the downtown

CBD are located to the west, beyond the beaches and parkland.
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Figure 7.12 Land Use rn the ViciniTy of Me_gs Ffeld Alr por'r Hel Iped5
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The tests were conducted at Helipad No. 2. Three noise

monitoring stations were set up in a straight llne at distances

155 feet, 305 feet and 455 feet, respectively, south from

Helipad #2. Figure 7.13 shows a site schematic of the noise

monitoring station locations and surrounding areas, as Well as

the flight paths used on the takeoff maneuvers. The three noise

monitoring stations were located on the asphalt general aviation

parking area just west of the airport taxlway. The stations

were situated between two rows of parked general aviation

aircraft. Several general aviation takeoff and landing

operations were primary Sources of intrusive noise during the

ambient noise measurement perlods _ ambient noise Leq

measurements were in the mid 70 dB(A) range.

The test helicopter was e Hughes 500 D supplied by Crescent

Helicopter, Inc, The pilot" performed I0 separate maneuvers,

listed below in the order in which they oocurred_

I. Approach, from south;

2. 100% flat pitch, idle, north;

3. Hover, north;

4. Hover, east;

5. 100% flat pitch, idle, east;

6. Hover, South;

7. 100% flat pitch, idle, south;

8. Hover t West;

9, 100% flat pitch, idle, west;

i0. Takeoff, to north.

Table 7.7 shews the noise levels recorded during the test

maneuvers at the three measurement stations. The approach

maneuver was executed parallel to and approximately 30 feet east

of the measurement array. The helicopter approached at a very
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shallow descent angle, accounting for the similar Lmax values

recorded at Stations 2 and 3. Wind conditions at the airport

caused the helicopter to take off to the north, into the wind,

and away from the measurement array. (For this reason, the

take-off ..data in this series of tests are not directly

,_ comparable to other takeoff data.) The SPL charts of the test

maneuvers recorded at Stations I, 2 and 3, are shown in Figures

! 7.14, 7.15 and 7.16, respectively.
'i
i

[

Table 7.8 presents ambient noise level data obtained at Station

3 for three consecutive one-hour sample periods. The first two

sample periods do not include the helicopter test maneuvers, the

third sample does. The second sample period also includes two

in-servlce helicopter approaches. The Leq levels recorded for

all three sample periods vary within a range of only 3 dB(A).

;: The Leq level for the sample period with the helicopter test

i:; maneuvers which lasted for approximately 21 minutes was higher

than the Leq observed in the two sample periods without

helicopter tests by 2 dB(A) and 3 dB(A), respectively. However,

._ the differing numbers of general aviation aircraft operations

• and in-service helicopter operations that occurred during the

! three sample period8 make the exact contribution of the

: helicopter test maneuvers to the ambient noise level uncertain.

:. Table 7.9 shows selected Lmax valses recorded at Station 3

during the three ambient noise sample periods. The data include

Lmax values from non-helicopter noise sources as well as for the

helicopter tests. Mo_t of the intrusive noise occurrences were

i general aviation operations at the airport that produced Lmax

values ranging from 64 dB(A) for a business jet engine warm-up
i

approximately 800 feet away to 102 dB(A) for a business jet

[: takeoff approximately 500 feet away. The nmax values for the

helicopter test maneuvers ranged from 72 dB(A) for a idle facing

facing west to 88 dB(A) for the approach. These levels are well

within those resulting from general aviation aircraft operations

at the airport.
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The helipad at the University of Chicago Hospital is located on

: the roof of the main building, approximately 90 feet above

_i ground. (Location 4 in Figure 7.1). Land use in the vicinity ..
of the helipad is shown in Figure 7.17. A large I0 square blocki
park lies to the west of the helipad, and a large open grass

esplanade runs east to west on the south edge of the hospital.

Land use immediately to the north of the hospital is medium

density multi-family housing. Land use further north, and to the

east of the hospital is primarily single-family residential.

Three noise monitoring stations were set up at distances of 108

feet, 433 feet and 588 feet from the helipad, along a line

extending to the south. Figure 7.18 shows a site schematic of

the noise monitoring locations and surrounding areas as well as

the flight paths used for the takeoff and approach maneuvers.

Station 1 was located on the gravel-covered roof next to the

:: heliped. Farts of the hospital building rose 20 feet above the
level of the heliped approximately 50 feet to the west and east.

i An airconditioning unit on the roof approximately 45 feet away

from Station 1 was operating throughout the test maneuvers .

: Ambient noise measurement during several short periods before

!_ the tests began showed LSq levels of 65 dB(A) on the roof.

Station 2 was located at street level on a concrete sidewalk

next to a courtyard of the hospital _uilding. Several cars

entering the courtyard parking lot contributed to high ambient

noise levels around this station. Station 3 was located across

_r the street from Station 2 on the grass esplanade. Background

ambient noise levels around Station 3 were relatively low with

LSq levels between 57 dB(A) and 61 dB(A), resulting mainly from
light automobile traffic on a street 30 feet south of the

station.
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Figure 7.I7 Land Use In 1"he Vic_nit'y of University of Chicago Hospital
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The helicopter pilot at the hospital helipad performed ten

separate maneuvers with an Aerospatiale Twinstar helicopter.

The following are the maneuvers in the order in which they

occurred:

i. Approach, from south;

2. 62_ flat pitch, idle, north;

3. 100% flat pitch, idle, north;

4. Hover, north;

5. Hover, east

6. 100% flat pitch, idle, north;

7. Hover, south;

B. Hover, north;

9. 62_ flat pitch, idle, north;

i0. Takeoff, to west.

Table 7.10 shows the noise levels of the tests as recorded at

the three measurement stations. _or safety reasons, idle

maneuvers were not [erformed facing south and west and hover

maneuvers were not performed facing south. Lmax values recorded

ac Station 2 during the best maneuvers were 16 dB(A) to 22 dB(A)

lower than those recorded at Station i. This large difference

is a result of several factors: the unusual close proximity of

Station I to the helipad (433 feet); the unusual distance of

Station 2 from the hellpad (433 ft. ); and because Station 2 was

below the level of the helipad with the four-story concrete wall

of the building acting am a substantial harris: blocking the

sound waves from the helipad to the station. Noise levels

produced in some of the helicopter maneuvers could not be

detected at Stations 2 or 3 because of other intrusive noise

events that occurred in the vicinity of the stations during the

maneuvers. For example, several cars entered the parking area

next to Station 2 during the two round idle maneuvers facing

nor th.
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The approach maneuver was executed directly over the measurement

array. Because of noise abatement rules governing use of the

heliped, the helicopter had to depart to the west, perpendicular

to the meaaur_ent array, rather than directly OVer it. (For

this reason, the takeoff data in this series of tests are not

directly comparable to other takeoff data.) Charts of SPL for

the test maneuvers recorded at Stations i, 2 and 3 are shown in

figures 7.19, 7.20 and 7.21 respectively.

Table 7.11 presents ambient noise level data measured in four

one-hour sample periods at Station 3. The first three periods

were on the day preceding _he helicopter teat and do not include

any helicopter noise. The foorth period, measured the following

day at _he same location as the first three periods, included

all the helicopter test maneuvers which lasted for approximately

32 minutes. The data show the Leq level during the helicopter

tests to be fr0m 6 dB(A) to i0 dB(A) above the Leq levels of the

three non-helicopter ambient noise sample periods. All of the

ambient noise sample periods included light automobile activity,

-, and some occasional aircraft Overflights.

Table 7.12 shows Lmax values recorded at Station 3 during the

four ambient nolss sample pe:iods for various non-helicopter

intrusive noise events and for the helicopter tests. The source

of most of the intrusive noise events was street traffic on a

street 30 feet south of Station 3, Lmax values of the street

traffic ranged from 57 dB(A) for a car, to 87 dB(A) for an

ambulance with a siren 20 feet away. Lmax values from aircraft

and in-service helicopter traffic ranged from 58 dB(A) from a GA

overflight to 88 dB(A) for an unscheduled in-servlce approach by

the test helicopter. By comparison, the helicopter test

maneuvers produced Lmax values that ranged from 61 dB(A) for the

-221-

i'



T_i ', f :; i! ,

ill.lltllir.,..,dl(A)

7_

1 611,,
S_:I mlnuko

'"__':'""r'Jf'r'il_IllH; IH4_]i]lli_llllil_llhllrl,,,I],,,o_..,,......
IlIIIII]II[IIII].]LIIIili.li ill lillllllllll'.',,'_;,s..,'

JllA) 1_. .ov_clHor_h), ' II, _l

gO'i _dlel_a|¢)

IcJm/mlnut I

Figure 7,1g Sound Pressure Levels for UnlvorslTy of Chicago Hosp[fal Test
STaTion I



r ¸ •

|O0" IIIII lllrl

UD(A) _ !!!!!

00. 10 !l

...... ill Hll[llJ7 ........ 50

5csslmlnuce 5cl/iLnuto

Figure 7.19 (continued)



11"
SO" _'_I" I ¢_ _I-rI- Uovur (Nor &h)

CA_ 5 4wl

Figure 7,20 SoundPressure Levels for Unlvorslty of Chicago Hospital Tes#
Station 2 "'



:i, !!ttlIIjIpjt.jp-j.llIl ll!U!.!
_¢n/m|nutl

$cm_mtnu_u

|LL_ i

_ 5¢=/mlnu_=

Figure 7,21 Sound Pressure Levels for University of Chicago Hospital Test
Station 3



TABLE 7,tl AHBIE_T NOISE LEVELO AT UI]IVERSITY OF CHICASQ flQSPZTAL

Locotlonz UnlvornSty or Ch|c_go tlanpltnL T_parkturaz 73 F,June 19i 72 F, Junu 20

Da_el Junu 1_, 1984 and Juna _D, t684 OmwPoint_ 36_Junq 1D! 35pJuna 20

Tlmol 1214D p.s.-314Q p.m°, Juna 10] Wtnd Bp_ndz IQ knotl fr_ N |both d_yn)

1¢1_ p.I.-8112 p.m.D June 20

HQtlcap_oP Hodut! ABrnIpatlaLe TwtnBtlr

I I HaaBurm..¢ I I

Ambient DbBcrtpt|on JBaip[a Titan I Dura&lnn II.ul IIA,t ILJ,O ILIO ILfin El.nO JLOn IL_lo IL*_I IR_Rrku

Ambient without 8zll-gz11 I lloup 7_[11 7_ f16 5D 6_ 63 53 52 67 Znatudon Iodars_a au)DiobfLz

hbLlcop_lr rant |Junm t9) trafrIG hi) straat 2Q' imay, 4 Jar

ih_ manDuvar|, fLyby_p 3 GA flyby8 n_ 3QDO-BDDO*I
onv_raL LouO uhou_D _01 may.

I

_bian_ wlthou_ t_40-2_40 1 Hour 07[_] 63 67 6(] 56 54 _4 53 61 Znatuda_ modDratm _u_amoblLo

hnLl_op_ar _nn¢ |J.no 10] I;rmfrlo _0_ _ay_ 40A rLyby._
annmuvera, _rw©k dblpln_ took_ BDO* m_y.

/_blon_ ulthou_ _a40-3s4Q 1 Ilour 7B[3] 78 69 6D 55 53 _ _ 59 1_nLudoB modor_ta _ut_mob_Le

hoL_ap_er taa_ (JunD 10] _Jtfl_ _Q_ _ hsLo fLyb_

• Qn_uvm_a° IODI lalBy _t _DOI ILt|tudo_ 4 Jet

flyby6 a_ IO_OOQ_ BL_l_ude_

DA fLybyu iL _0001 aL_l_ucte,

/umbtun_ u$_h 1_1_-E_1_ 1 Hour 05[4] 04 7B 71 5D 54 6_ 52 87 ZnaLud_ iodnr_, nu_ablLo

h_Lt_op_a_ tmn_ [Junm EQ] tr_ffl© _D* _o_r background

mnn_uvnr_, c_ntruo_Jan_ _ _A f[ybya n&

SOD* _Ltl_udo_ whli_LtnD IOQI

moy,

ALL dn_Q mora raaordnd utth _-fr_qunn_y mn|_h_ln 0 and oL_ rn_ponsa _|la _v_r_glnQ°

[_] _ L_ fr_io_ar_y©L_ ED_ _a_, _d Jl_ rLy_ B_3000' aLtlt._.

[_] = L_nx rrol ._huLmnoo _D' may.
[_] = Lmnx rrm ©DmJorclnL Jo_ fLyovor _t t0,0001 DL_I_.do.

[4] " Lm_x rr_e te_t hnL|cap_er _pproo_.



TA]LE 7.12 8B.ECTED CONPARIBDNOF NAX_MJHSOJ_ LEVELG /_ P_ROED AT 5TATZON 3 UH_VERgrTY OF Q_IC_GO
HOOFITAL

Lncat_onl Untvar|lty of C_tcegn HalpttaL Tmperatures 73 F, June 191 72 F_ June 20

Do;ms _unl 19p 1904; June 20,1994 Dew F_tnt! 380 June 19; 35, June 20

T;mm! 12s40 p,1_-314_ p,m,_ June 191 W;nd Ope|dl 10 knnts free N [bQth _yl]

1112 p°l°-2s13 p,m,f June20

_vmn_ LJsex Laax
m

Treff;ni

Oae horn 30 _ may, 05 See el above, 71

Cap 20* easy° 00 Jot ovlrfL|eh_ at 30_0001 eLtttuda° 61

_ _ _Qvm, a4 GA overfL;Gh_ nt _000' _L_;_ud=, 50
94ull am above_ 57 _ over_L1Qh_ at 5001 altitude° 73

_o o| obnve° 00 GA nvoPfLtght I_ 20001 aLe;tube. 82

_o im ODave° 01 $4S¢ im above° 83

8me eB above° 08 OA oYerfLtoht at 4000* altitude° 03

_|P |0 _ may, 70 _A over_Llgnt 4t 0000 f iLk;tube. 01

Van 20* may, 6_ _bdtus stzo heL;cap_er 1_00' may

Hotnr_yaLn 00' nay, 70 at 000 _ _Ltttude° 03

Mo_Qr_ya_a 20* aeay° 72 Alrolps_;aLe Ts;notae halo approach

H�Gor_YOLa 000' m_y° 01 d;ro_Ly over eti_;_n at 50* aLe° 00

• T_ua# _0 _ rosy° 83 _arolps_t_Le T_;n|tar greund IdLe

Omm am above° O_ 509* may° 50

TruGk _00 B OBey, 00

Dump _ruck 100, mgy, O0 HiL;c_p¢er Tea_ H_nauvmral
_ma am ahoy|, 01

_bu_inaa wtth a;_on 001 _sy, 87 Approach 85

_CbOoL bum 201 m_y° 03 02S IdLl(NorCh| 63
Sea tB above, 00 10rr£ IdLe(_rt_l 84

"'- _¢ma am |bay|, 04 Hover(NaPe;I) 71

_PODUS 20* uesy. 63 Hover{Walt] 77

_ltrobul IGOI[IpI¢|NQ _1 4Bgy* 70 Hover(Eeoc] 77
HOver{ Sarah) 74

A;rc:raft and _pslirvt_a 02_ ZdLo(NGP_I) 01

HaL; cnpt;or 'rrnfftcs Tnksoff( WoII;] 72

Jet over'rL;gl_t at 3_* aL_leuae. 72
Jar ovar_L;gh¢ at 0030* aL_;¢udi, 73

Jet ovarfLtoh¢ it 1Q_QQO_ aLt;¢Udl. 75
Oomo|B above* 78

ALL no;M data were recorded Itth /Pfroquen_:y emtgri¢lng _nd eLnt ruepolsim ¢tma avorugtn(i,

-227-



ground idle facing north, to 85 dB(A) for the approach directly

over the station, with the exception of the ground idle

maneuvers, the Lmax levels measured during the helicopter

maneuvers were all higher than the Lmax levels for the street

traffic and aircraft overflight events.

7.3 ACTOAL IN-SERVICE H_IOOPTER OPERATIONS AT THE PUBLIC OSE

HELIPAD AT MEIGS SIELD AIRPORT

Noise levels were measured for several actual in-service

helicopter operations into and out of the public use helipads at

Meigs Field Airport on two different day. On the first day, the

three monitoring stations that were used to measure the

standardized helicopter test maneuvers at the airport were left

in place after the tests to measure noise levels from In-servlce

hallcopter o_rations at the public use halipads. The

In-servica helicopter operations measured on this day included

takeoff, landing, hover and idle maneuvers. On the second day,

two monitoring stations were located outside the airport near

commonly used approach and departure flight paths to measure

noise levels for helicopters in level flight as they approached

and departed from the public use helipads. The noise monitoring

locations used on both days are shown in Figure 7.22. Locations

1-3 were within the airport. Location 4 was in a large asphalt

parking lot at Soldier Field Stadium along the western approach

flight paths to the airport. Location 5 was in a grassy area

one-quarter mile to the north of the airport runway.

Table 7.13 shows the noise level data obtained from these

moni=oring locations. No in-service halicop_er operations

giving rise to noise measureahle at location 5 occurred during

the time this location was operations. Lmax values measured at
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'! Noise Monl_orlng Locatlons_
1. Melgs Flel_

-'2. Melgs Field
3. Melgs Field

Parking Lot of Soldier Field
5.,_ Park at North End of Neigs Field

7.22 Locatlons of Public Use Heliport Monitoring Stations
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the other four stations _anged from 69.6 dE(A) for a Hughes 500D

helicopter flying at approximately 500 feet altitude to 99.3

dE(A) for a Hughes 500 helicopter idling 50 feet away. Noise

levels measured for three overflights st 500 feet altitude

registered Lmax values of 69 dE(A), 70 dB(A), and 70 dB(A).

7.4 OT_ER ACTUAL IN-SERVICE HELICOPTER OPERATIONS

In addition to the noise level data obtained during in-service

helicopter operations at the public use helipads, noise level

data were also obtained from actual in-serv ice helicopter

operations at four other hel ipads. Figure 7.23 shows the

locations of these four hellpads. Three of these were the

hel ipads at Executive Helicopter, WGN Television, and the

gniversity of Chicago Hospital tes_ sites. At these three

sites, monitoring equipment was left in place to obtain

in-service helicopter noise data after the test maneuvers were

completed. The fourth helipad was at the Continental Sank on

Canal Street. The noise monitoring station at this hellpad was

set up on a concrete sidewalk at the intersection of two

downtown streets. There was light to moderate automobile and

truck traffic on both streets. Land use in the immediate area

of this location is primarily light manufacturing. A large

railroad yard lies immediately to the east of _e helipad. A

five-minute background ambient noise sample, during which there

were no helicopter operations showed a Leq level of 68.3 dE(A)

with Lmax of 78.6 dE(A).
!ii

Table 7.14 shows the noise dana obtained f_om ell of the noise

monitoring locations. Lmax values recorded ranged between 55

dE(A) for an Aerospatlale Twlnstar engine cool-down 588 feet

away to 90.1 dE(A) for a Bell 206B flyover at 40 feet altitude

and a lateral ground distance of 30 feet.
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Figure 7.23 Locations of Actual In-Service Operations Monitoring Stations
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CHAPTER 8

RESULTS OF TeE HELICOPTER NOISE SURVEY

IN

NE_ ORLEANS, LC_ISIANA

This chapter presents the results of the helicopter noise survey

performed in New Orleans, Louisiana. The chapter is divided

into three sections: Section 8.i presents a general overview of

helicopter operations in the New Orleans area; Section 8.2

presents noise measurement date ohtalned from standardized

helicopter maneuvers and land use characterls_ics at three

halipad test sites; and Section 8.3 presents noise measurement

data obtained from monlto_ing actual in-_e_vice helicopter

operations in the vicinity of three helipads in New Orleans.

8.1 OVSRVI_/ OF HELICOPTER OPERATIONS IN NE4 ORLEANS

The Louisiana coastline has one of she highest concentratlons sf

'helicopter operations in the country. Many of the operations

originate in the New Orleans metropolitan ares and involve

several helicopter companies that are based there. The majority

of the helicopter operations in New Orleans involve service to

the oll rlgs located s_f the coast of Louisiana in the Gulf of

Mexico: helicopters are leased by oll companies to ferry

drilling crews and equipment hack and fsrth from the oll rigs.

Other helicopter operations include FAR 135 charter services,

executive pe.rsonnel transport, and aerial photography services,

Complaints of noise from helicopter operations in the New

Orleans area are not frequent. According to the EAA Baton Rouge

Field Office, most of the helicopter-related noise csmplaints

received, estimated at between three and four a month, came from
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a small residential neighborhood located south of the Lakefront

Airport which is located on the Lake Ponchartrain shore in the

northern part of the city.

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 have established recommended noise

abatement procedures for helicopter pilots. These procedures

require that:

All helicopter pilots maintain an altitude of at least

300 feet hcf ore beginning their descent into the

airport;

Helicopter pilots depart and approach the airport from

the east and west over Lake Ponchartraln whenever

possible;

- Pilots fly over maj or highways and waterways

whenever possible;

- Pilots use operational procedures recommended in the

"Fly Neighborly Program" ["Ply Nelghhorly Program",

Helicopter Association International, February 1982].

According to operations data obtained from helicopter operators

and the FAA, there are currently 9 operational hallpad

facilities located in the New Orleans area. Figure 8.1 shows

their locations. Five of the facilities are located at

Laker rant Airport. Four of these are operated by private

helicopter companies; Pumpkin Helicopter, Inc. (Location I),

Chevron Oil (Location 2), Sue west Airways, Inc. (Location 5)

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

Louisiana National Guard (Location 3). Noise measurements for

the standardized helicopter noise test maneuvers were obtained

at Locations i and 2.
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Figure 8.1 Locations of Pad In NewOrleans



The PumpKin Helicopter Inc. operation is a mul ti-helipad

facility (Location i) located adjacent to the south taxiway of

the airport. The helipads there are used primarily between the

morning hours of 7:00 a.m. to 9:00 a.m. and the evening hours

of 4:00 p.m. to 8:00 p.m, for government-related charter

operations (e.g. aerial photography for the U.S Geological

Survey) and private charter use. There are normally between 15

and 20 operations per day at this facility.

The C_evron Oil helipad (Location 2) is a maintenance facility

for its fleet of helicopters. It is situated on the east side

of the south taxiway. The number of Operations at this facility

varies from between four and ten per day, and are generally

flight tests Of helicopters after maintenance has been

completed. In addition to the helipad a= their maintenance

facility, Chevron Oil also has a hellpad located at their

downtown office building. Operations at this helipad are

primarily for executive personnel transport and average fewer

than two per day.

The National Guard helipad base and maintenance facility

(Location 3) is on the east side of the south taxiway adjacent

to Chevron Oil and supports s fleet of military Bell 206 and

Bell 214 helicopters. Helicopter operations at this facility

are mainly for pilot training and military exercises.

Noise measurements were obtained for the standardized helicopter

operatlona at Locations 1 and 2. There are two other airport

helipeds (Location 5 and 6) where noise measurements were not

obtained: The Sue West Airways (Location 5) helipad is on the

western perimeter of the Airport, Operations at this helipad

are primarily for FAR 135 charter operations and other

specialized services, The number of operations averages between

two and six per day. Jet America, Inc. (Location 6) also
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performs FAR 135 charter operations and specialized services

such as covering news stories for a local television station.

The number of operations averages approximately siz per day.

There are also several helipads located in other parts of the

metropolitan area. The city of New Orleans operates a public

use helipad in the parking lot of the Superdome (Location 8) in

the central business district. It is intended for transient

helicopter operations and use of the helipad is not restricted.

However, prior permission is required. The frequency of

operations at the Superdome helipad is fairly low, averaging

less than two per day. Two helipad facilitiest operated by

Petroleum Helicopters, Inc. and the Ochsner Foundation Hospital

are located outside of the New Orleans City limits in Jefferson

Parish and Shrewsbury. Petroleum Helicopters, Inc. (Location 4)

is a street level toolti- hel Ipad facility whose operations

consist primarily of transporting drilling crews and equipment

to and from oll rigs in the Gulf of Mexico. Most of the

operations at this facility occur between the morning hours of

7:00 a.m. and 9:00 a.m. and the evening hours of 4:00 p.m. and

6:00 p.m. The frequency of operations averages between 20 and

25 per day. Noise measurements were obtained for the

standardized helicopter operations at this location.

The Ochsner Foundation Hospital helipad (Location 9) is at

street level in the hospital parking lot. It is used for

emergency ambulance service and transporting patients between

area hospitals. The frequency of operations at this helipad

varies, but generally averages around two per day.

8.2 STANDARDIZED MANEUVER TESTS

Two helicopter models were used in standardized maneuver tests

is New Orleans: a Bell 206B and a Bell 206L. Manufacturers'

specifications for these helicopters are shown in Appendix B.
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The tests were conducted at three helipads. Two of the helipads

(Pumpkin Helicopter, Inc. and Chevron Oil,) were located at

Lakefront Airport. The third helipad (Petroleum Helicopter,

Inc.) was lecated in Jefferson Parish, four miles southwest of

New Orleans. Sections 8.2.1 _hrough 8.2.3 describe how the

noise monitoring stations were placed at each site, land use in

the vicinity of each site, the helicopter test maneuvers, and

the noise measurement data obtained.

8.2.1 Pumoki_l___elico_ er. Inc_

P_pkin Helicopter, Inc. operates five Bell 206Ls and one Bell

206B helicopter from its facilities at Lakefront Airport

(Location 1 in Figure 4.1). The helicopters use six hellpads

located 45 feet apart in a line running north and south on the

west taxiway of the airport. Pig,,re 8.2 shows the land use in

the vicinity of the airport.

The airport is located on a peninsula extending into Lake

Fonchartraln with the lake bordering the airport to the west,

north and east. A park and open area are located southwest of

the airport. A heavy industrial area lecated along the

Industrial Canal running into Lake Ponshartrain is located south

of the helipad. To the east of the industrial area and south of

the airport is a detached single-family residential

neighborhood. This residential neighborhood is where most of

the helicopter-related noise complaints originate.

Three noise monitoring stations were set up in a line extending

north from the helipad at distances of 210 feet, 374 feet, and

531 feet from _he northernmost helipad (Helipad #I). Figure 8.3

shows the locations of the noise monitoring stations in relation

to the hellpads, as well as the flight paths used by the

helicopters on takeoffs. (Approach maneuvers were not performed
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Figure 8.2 Lend Use In _he Vicinity of Lakefront Airport
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due to the limited time of the helicopter operator.) All of the

noise monitoring stations were located on the concrete taxiway

adjacent to a grassy area. The end of one of the airport

!: runways was located approximately 300 feet to the east of

Station 3.

Because the helipade are located on the taxiway and within 300

feet of the airport runway, aircraft taxiing and landing

! operations were present during some of the noise sample periods.

Aircraft operations were the principal source of background

ambient noise. A railroad track running east and west, located

approximately 900 feet sou_h of Station !, had occasional train

t_affic.

Noise level data were recorded for several idle and takeoff
maneuvers of four Bell 206L hel Icopters. The maneuvers

performed by each of these helicopters are shown below in the

order tha_ they occurred. The helicopters are labeled #i

through #4.

Helicopter #i:

I pitch, idle, West;

i. 100% flat

2. Takeoff, to West.

Helicopter _2:

i. 62% flat pitch, idle, West;

2. 100% flat pitch, Idle, West;

3. Takeoff, to West.
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Helicopter #3."

1. 62 % flat pltch, idle, West;

2. 100% flat pitch, idle, West;

3. Takeoff, to West.

Helicopter #4:

i. 62% flat pitch, idle, West;

2. Takeoff, to north.

Table 8.1 shows the noise levels recorded from the helicopter

test maneuvers at the three measurement stations. Aircraft

operations on the nearby runway prevented the helicopter from

performing takeoffs directly over the noise measurement array.

(For this reason, the takeoff data in this series ef tests are

not directly comparable te other takeoff data.) Helicopters #i,

#3, and #4 took off to the north, 50 feet west of the noise

measurement array, and Uurned west near Station 3. This explains

the similar Lmax levels recorded at the three stations.

Helicopter #2 took off to the north, 50 feet west of the noise

measurement array, and turned west between Stations 1 and 2.

This resulted in a Lmsx level recorded at Station 2 of 7.2 d8(A)

lower than Station i. The Lmax levels of Helicopters #2 and #3

at the three measurement stations were 4 riB(A) to 5 dB(A) lower

during 62% flat pitch idle than during 100% flat pitch idle.

(Comparison noise data from ground and takeoff idle for

Helicopters #i and #4 are not available.) The charts of SPL

measured at.Stations i, 2, and 3 during the tests are shown in

Figures 8.4, 8.5, and 8.6, respectively. Charts for Helicopters

#I and #2 are sot available for Station 1 due to a malfunction

Of the graphic level recorder.
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Table 8.2 shows ambient noise data recorded at Station 3 for

three consecutive one-hour sample periods. The first ambient

noise sample period includes the helicopter test maneuvers while

the other two do not. The helicopter test maneuvers lasted for

approximately 29 minutes. The data indicate Leq levels 15 dB(A)

tO 24 dB(A) higher in the sample period that included the

helicopter tests than in the two sample periods that do not
i

i include the tests. The sample period with the helicopter tests,

however, also includes a general aviation jet takeoff 200 feet

away that registered 112 dB(A). This contributed to a noise

_. level exceeding iii dB(A)for one-tenth of a percent of the

sample period. All three of the sample periods included some GA

jet and propeller aircraft operations. Due to the varying

n_bet of GA aircraft operations during the sample periods it is

not possible to accurately determine the contribution of noise

from the helicopter operations to the ambient noise levels.

Table 8.3 shows Lmax values recorded at Station 3 during the

ambient noise sample periods for selected intrusive noise

incidents (primarily GA alrcraft operations), and the r.max

values recorded during the helicopter test maneuvers, r.max

!; values recorded during GA jet aircraft operations ranged from 62
!:[
_ dB(A) for a jet flyover at approximately 1000 feet altitude to

iI' 112 dB(A) from a GA jet takeoff approximately 200 feet away.

_/ Lmax values recorded from GA propeller aircraft operations

ranged from 55 dB(A) for a flyover at approximately 500 feet

altitude to 87 dB(A) for a takeoff approximately 500 feet away.

By comparison, Lmax values for the helicopter test maneuvers

ranged from 62 dB(A) for a Bell 206L during ground idle 621 feet

away to 90 dB(A) for a Ball 206L takeoff at approximately 70

feet altitude overhead.
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8.2.2 _Chev r Q.O_.Qil_..L[_

The Chevron Oil, Inc. helicopter maintenance facility is

located near the south taxiway of Lakefront Airport (Location 2

in Figure 8.1). Land use characteristics in the vicinity of the

airport are shown in Figure 8.2 and were described in Section

8.2.1. A residential neighborhood is located directly south of

the Chevron Oil maintenance facility.

Normal procedure at Chevron Oil is for departing helicopters to

use a hellpad on the taxiway for engine warm-ups and then to

hover-taxi to a grassy area across the runway before getting

clearance from the airport control tower to takeoff. The

standardized maneuver tests were performed at the south taxiway

hel ipad.

Three noise monitoring stations were set up in a straight line

150 feet, 388 feet, and 450 feet west from the helipad,

respectively. Figure 8.7 shows a site schematic of the noise

monitoring locations and surrounding area. The three noise

monitoring stations were located on the concrete taxiway

approximately 75 feet north of the Chevron Oil hangar. Some GA

aircraft were parked between the hangar and Stations 2 and 3.

Background ambient noise levels were in the low 70 dB(A) range

with intrusive noise sources coming primarily from GA aircraft

activity and in-service helicopter operations at the Louisiana

National Guard helicopter base adjacent to the Chevron Oil

facility,

The helicopter pilot at Chevron Oil, using a Bell 206S Jetranger

III, performed the following maneuvers in the order listed:

I. 100% flat pitch, idle, North;

2. Hover, north;
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3. Hovers east;

4. 100% flat pitch, idle, South;

5, Hover, south;

6. Hover, west;

7. 100% flat pitch, idle, West;

8. 62% flat pitch, idle, West.

Table 8.4 shows the noise levels recorded during the helicopter

test maneuvers at the three measurement stations. Takeoff and

landing maneuvers were not performed because the pilot was not

permitted to takeoff or land at the taxiway hel ipad. The

takeoff idle maneuvers performed facing north and south (with

the helicopter perpendicular to the noise measurement array)

produced almost identical Lmax and Leg levels. The 100% flat

pitch, idle facing west, however, produced Lmax values from 2

dB(A) to 5 dB(A) lower than for the 100% flat pitch, idle

maneuvers facing north and south. The Lmax values recorded from

the hover maneuvers performed facing north and south were also

very similar, with less than a 2 dB(A) difference between them.

The Lmax levels for the hover facing east were 7 dB(A) higher

than for the hover facing west. The SPL charts for Stations i,

2 and 3 are shown in Figure 8.8, 8.9, and 8.10, respectively.

Table 8.5 shows ambient noise data obtained at Station 3 during

four one-hour sample periods. Two sample periods, one with the

helicopter test maneuvers and one without, were on the day of

the standardized helicopter tests. Two other sample periods,

without helicopter tests, were two days later with Station 3 at

the same location as in the previous sample periods. The

helicopter test maneuvers lasted approximately ll minutes.

Station 3 was located on the airport taxiway within 200 feet of

one of the airport runways. Consequently, there were several GA

fixed-wing aircraft operations oocurrlng nearby during all of
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the sample periods. In addition to these fixed-wing aircraft

operations, there were also several civilian and military

helicopter operations near the station. The differing nLa_bers

of aircraft and helicopter operations occurring in the four

sample periods makes it difficult to estimate the exact

contribution of the helicopter test maneuvers to the normal

ambien_ noise levels at this location.

Ambient Leq levels from the three sample periods without

helicopter test maneuvers ranged from 70 riB(A) to 74 dB(A). By

comparison, the ambient Leq level recorded during the sample

period with the helicopter test maneuvers was only 68 dB(A). It

should be noted, however, that there were no helicopter takeoff

or landing maneuvers performed during this test.

While it is difficult to determine the amount of the

contribution of the helicopter test maneuvers to the background

ambient noise levels, it is evidmnn from the data that the noise

levels from the helicopter tests are well within the levels of

ambient noise without the helicopter maneuvers. This could have

been expected because of the close proximity of the helipad to

the airport runway and the National Guard helicopter facility

which has several operations a day.

Table 8.6 presents selected Lmax values recorded at Station 3

for noise not attributable to the helicopter test maneuvers

(primarily from GA aircraft and in-service helicopter

operations) recorded during the ambient noise sample Periods,

and the Lmax values recorded during the helicopter test

maneuvers. Lmax values measured during GA aircraft operations

at the airport ranged from 60 dB(A) from a GA aircraft taxiing

approximately 400 feet away to two 92 riB(A) readings for a GA

aircraft taxing approximately 50 feet away and a GA takeoff

approximately 300 feet away. Lmsx levels during regular
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in-service civi%ian and military helicopter operations ranged

from 62 dB(A) during a helicopter landing approximately 1500

feet away to 97 dB(A) during a $76 helicopter landing when st an

altitude of i0 feet and a lateral ground distance of

approximately 30 feet from the microphone.

The Lmsx values recorded during =he standardized helicopter test

maneuvers ranged from 63 dB(A) from the engine cooldown to 81

dB(A) form a hover facing eae=. The Lmax values recorded for

=he helicopter =eat maneuvers are well within the range of Lmax

values _eeorded at the airport during regular GA and helicopber

operations.

8.2.3 Petco_j_J_ptecs. Inc.

The Petroleum Helicopters, Inc. (PHI) hal ipad facility,

(location 4 in Figure 8.1) consists of twelve helipads. It is

located in Jefferson Parish, a community situated approximately

five miles to the southwest of the New Orleans city limits.

Land use in the vicinity of Petroleum Helicopters, Ins. is

shown in Sigure 8.11. The Mississippi River is located

approximately one-fourth mile to the southeast of the helIpads

beyond a narrow strip of undeveloped land. To =he northwem= of

the helipads a two-lane s=reet, River Road, runs northeast to

southeast. Jefferson Highway, a four-lane divided street, is

ioca=ed two blocks further to the north. Land use along

Jefferson Highway consists of llgh= manufac=uring businesses

wi=h some commercial and retail esmabl ishmunts. Land usa

be=wean Jefferson Highway and River Road to the North, East, and

West is primarily detatmhed single family residential housing. A

golf cou:su is located approximately two miles to =he southwest

of the hellpads between Rive_ Read and Jefferson Highway.
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Hellpad Location:
4, Petroleum Helicopter,lnc.

N

Legend:

"_. Slngle Family Residential

Co_mercial/Ra_ail

_-_ Open Space,_Packs

_a_erway

Figure 8.11 Land Use In the Vicln/ty of Petroleum Helicopters, Inc. Hellpads
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Three noise monitoring stations were set up in a straight llne

140 feet, 290 feet, and 448 feet south from the test helipad,

respectively. The test hellpad was located on a grassy area

between two rows of hell.de so as to enable the monitoring

stations to be in a straight line from the test helipad. Figure

8.12 is a site schematic showing the noise measurement stations

end the surrounding area as well as the flight path used for the

• takeoff maneuver. The three noise monitoring stations were set

up on a grass surface in a vacant field to the southeast of the

test hellpad. A gravel parklng io_ for PHI is situated

approximately 200 feet to the east of the cluster of hellpeds.

River Road was approximately 780 feet to the north of Station i.

The Mississippi River was approximately 1OOO feet to the south

of Station 3.

Background ambient noise levels were relatively low in the

vicinity of the hellpads. Several short duration ambient noise

samples taken with a R & K integrating sound level meter before

the helicopter tests began showed Leg levels ranging between 54

dR(A) and 55 dR(A).

Dslng a Bell 206B Jetrange_ III hellcopte_, the Petroleum

Helicopters, Inc. pilot performed eight maneuvers, listed below

in the order in which they occurredz

i. Hover (South);

2. Rover (West);

3. 100% Flat Pitch, Idle

4. Hover (Nor th) ;

5. 100% Flat Pitch, Idle, North;

6. Rover (East) I

7. 100% Flat Pitch, Idle, East;

8. Takeoff, to South.
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Table 8.7 shows the noise levels recorded during these maneuvera

at the three measurement stations. On the hover facing south

maneuver, when the tail rotor of the teat helicopter was

farthest away from the measurement array, Station 1 recorded e

Lmax value of 80.3 dB(A), 5.5 dB(A) leas than on the hover

i facing east (85.2 dB(A)), and 4.9 dB(A) lefts than on the hovert

facing west (85.2 dB(A)), with the helicopter perpendlculsr to

the noise measurement array. The takeoff maneuver was executed

i directly over the noise measurement array uslng, a relatively

shallow ascent eagle. Charts of SPL for the teat maneuvers

recorded at Stations i, 2, and 3 are shown in Figures 8.13,

8.14, and 8.15, respectively.

Table 8.8 presents ambient noise level data obtained at Station

3 for three conaecutlve one-hour sample periods. The flrat

sample period includes the helicopter test maneuvers, the other

two do not. The Leq levels recorded for ell three samples vary

within a range of only 3 dR(A). Thi_ is because all three

ambient noise sample periods included several in-service

helicopter operatlons at the PHI hellpads HoWever, several short

duration noise samples were taken with the B & K meter at

Station 3 with no helicopter activity occurring. These samples

yielded Leg levels ranging from 54 dB(A) to 55 dB(A). This

would indicate that the regular in-servlce helicopter activity

occurring during the one-hour sample periods resulted in Leq

levels ii dD(A) to 14 dB(A) higher than the Leq levels in the

samples wlrh no helicopter activity.

Table 8.9 shows selected Lmax values recorded at starlet 3

during the three ambient noise sample periods for noise not

attributable to the helicopter test maneuvers, and the Lmax

valuea recorded during the teat maneuvers. The data include

Lmax values from non-helicopter nolae sources as well as for the

helicopter tests and for regular in service helicopter non-test
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sources. Most of the intrusive noise occurrences were from

in-service helicopter operations. These operations produced

; Lmsx values that ranged from 64 dB(A) for a Bell 206B helicopter

flyover at between 800 and I000 feet altitude to 91 dB(A) for a

Bell 206B Jetranger III approach 50 feet directly overhead. Most

of the non-hellcopter and non-aircraft noise occurrences

measured during the sample periods produced Lmax values on the

order of 60 riB(A) to 66 dB(A), generally lower noise levels than

for the helicopter maneuvers. The highest Lmax level recorded

for a non-hellcopter noise event was 78 dB(A) for a jet flyover

at between 4000 to 5000 feet altitude.

8.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS

Noise levels from several actual in-service helicopter

operations were measured at six locations in the New Orleans

area. Three of the locations were at the helIpads used in the

standardized maneuver tests. At these three locations,

monitoring equipment was left in place after the test maneuvers

were completed to obtain additional noise level data from actual

in-service helicopter operations in the vicinity of these

helipads. A fourth monitoring location was situated on a grass

surface adjacent to the south runway of Laksfront Airport in

front of the Louisiana National Guard helicopter facility, The

other two monitoring locations were located approximately

one-half mile to the south of Laker rent Airport in a

predominantly residential area. Figure 8.16 shows the locations

of the monitoring sites. Table 8.10 shows the noise data

obtained from all of the in-service monitoring sites.

Locations 1 and 2 in Figure 8,16 were at the Pumpkin Helicopters

and Chevron Oil test sites. Location 3 in Figure 8.16 was in

front of the Louisiana National Guard Helicopter facility. All
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Figure B.16 Locations of Actual In-Service Operations Honltorleg Stations
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_ltt hmto I:lMoff 2 80 [t] (lJ (I) 87

80' may, (B;ation 3|

_._ BILL 214 Lan41nG 2 K_ [1] [1] [1] 74

81]01 lily, (S_i;lml 3]

_df_ olza biLe 2 50 (1] [1] [1] 88

_' ftyovoP d| r|ol;Ly (Sia¢lan _)

i OVOf'hga""

: _¢1.m otza 8aLp 2 _ (11 [11 (11 8o
:; _4_410[f p_r [PgJIl_lOI1 _|

"" _0 a III1_1

_P taJ_off 2 10 [11 [11 (11 gg

POP* mlrt. (Stallion 3)

8ILL 20PB fLyOvmr 2 30 [1] [1] (1]

PP' mayo {S¢eL'lon 3)

_P Land( nO 2 1O (1] [1] ['_| 97

3P' m_, (0rAtion 3]

HIdtum stza I_*,_o 2 28 [1] [1] ['_]

'_a_o'tf PO* uoy, (PcmCaon 3)

PoLL PeA apprOIch 2 IP [t] [1] [I| 6"/

_OO' i_, (8ta_lon 3)

Hodl_ ¢tza hoLD 2 tt_ (I] _1] [1] P3

tdt| 400 i l ayo (Ors;laD P]

BDLL 214 flovoP Q NA (1] [1] (_] rL_

taxi 500' _ly, [8|az;ton 3)

6ILL 214 _mmoff 2 NA ['_] [1_ [1] 79

t;_ Ill; POrio dmoy, [_]l;ll;t@fl 3J

ACt nota_ data racord|d mltfl A.-fi'lqt_ni;y gltDfl¢ln 8 an_ SLOe rnpono4 ;tin| ovnreg|ng.

* Dee Floura 8.1P lap |carton Locat(Qna.

_1]= Nolee Lw_Lo meaeuPad _th C_A mhtcfl tl n_ capabLe

of r|cordln9 dura;ion_ L_q, or $EL fQP stnDL_r-ivont.

(con;Inued on na_s page)

; -279-



TabLa El.1O(coni;)
i

i El_lmJtmd I Haimurmen_ I

I AL_l_uda I Durn_ton I

EvJn_ Discrlp_lon I Local|on* (in f'ea_] I (am©aM,) I L_ _ LmJx

6roLL 2_L tlkaofr _ 3o [1] _1] _1] O1

160. away.

Hedlum olzo _lLo 0 1DO [1] rl] [1) 80

• ppromch 200 _ may.

mdl_ al=m ,•_o 3 70O {1] [lJ (1] • 67

flyby 300' _myo

Mmdlta stza h|Lo 3

8_ tdLa (100' oily. _ [1] [1] [1] 57

_a aimJlbovm 3

IOO_ I_L_. _ [1] [1] [I] s4

Vadlum etza halo 3 _ (1] [I] [1] 73

idle 300 t may.

Bantu¢_ m_vm

48o. umy. 3 HA (_2 111 (12 61

Bama •s abov•

3001 oHy, 3 _ [1] [1] (1] 57

hfLftary 8|LL 214

_dLa 5(]0* mmy. 3 H_ [1] [_] [I_ ?O

Medtum JtZD halo

haY•rinG 3GOI may. 3 _ [1] [I] [1] 53

sma •a mh,va. 3 _ [11 [1] [1] 81

_tOd|Lm o|za hel.o

_akeat'l" ovarhomd. 3 HA [lJ [1; _)

OoLL 20OB l_kmofr

1_0' inyo 3 V.A [1] [1] [1] 84

ALL _o1|o data rlr_rdad wtt_ A-_r_uan=y w¢_l;h';Ing end _L_ r_aponH _1m¢ av•r_9/n0,

• _oe Flgura 8,18 fop _$ml;l_rlL_a_lana,
[I] NDiee Lov_LI uosuPId _tth CNA _h(_h i_ n(]_Cal_ihLe

O_ _a_¢lPdtfl{_ _llo_lurcllnl; (_uratiprl o L_I_ _ld _rl fro/' |#tlgLravl_n_;.
(c_n¢lnuod on ,mxi; pmga|
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T_LE 8.1B (continued)

I EartHca4 I HHeurm_n_ ] I

J ALhl tuda I Ourltlon J I

EVeh_ Oaacr/ptton LocaGtGn" I ((n fan_J I (encondeJ I Lnq SEL L_ax J

,,: _dium ltzm halo

:;_ rLyavlr overhud. 9 H_ rl] [1] [1] 78L;
!;

• mdtum alza halo
.; rLyovar IB0' rely,. 3 _ [11 [I] CI] z_
i.

BaLL 2_a approlah 4

i'; mas; of aha|;tan, it3t;al:lon 3J ';B0 (1] [1] [1] 04

i Slaw all abova 4

30 o a|ll; of nation, (5_atlon B] 40 _ _o4 90,7 9O,O

_ Sua an abaw 4
_i.i 41rankLy avar |Gellon,|atlLl_rs lJ 40 44 00,7 100.1 liB.3

\- beLL BOOB6_ 4
idLo 1;4 _ may, [ntal;lon 1] HA 14 74,3 116.7 77.0

_': BaLL 2_B hakaoff 4
J (IouShl 50* melh [5_ac_on 11 200 1B 7_,1 _.l 79.1

_} ar aerq,

_mm*li || II_OVJ. 4

] O_l_lofl OJ 2_ 14 74,5 88o2 77.0

_i (8_mUoh 3] won [_] [1] (t] 76

BaLL 5(]00 0;_; 4
_._ tdLa 055 _ may, [88a_ton lJ NA BO ?7*O 9;_.1 7O.O

_lm am _bov_ 4

400' m_y, {O_l_lon 2) _A BO 00.3 82,4 BB*I

_oao an Ibova 4

2 55 °* Nay* (_;1;li;t0/I 31 _ [_] [17 [1] _O

BiLL 2[]_O 10_ 4

IdLo ;_E/* may, (BGl|;tan 4J HA 15 83,0 94,7 88,7

_lml ill abOyo 4

_0' _, (5_;|Oh _] HA ?O 75,6 BU*5 _,5

_lll _O IDOVi 4

ALL rloiN 4at_o rlrardad Itch _Tr_qulflGy wlillfll;Ir14 arid aLUm Toe,ohio t;|ao Ivar_tflD.

• 8lo Figaro 8.16 for' _a=lon LpOaitonl.

[I] flO1M LOvoLn maloured lash _iA which ii /10h GapabLa

nf rooorh_O miolur_onG _uro_lon0 L_ and B_. for _lnoLW-evo_,

{toni;Inlaid (in naxl; paooJ
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4
T_L£ a°'io {canttpued]

1 I Slttmetod I Hnlaurmonc I I

I I ALtl tuda I Bura_I on I #

Event Baa(srIptton ] Locdltlan* I (In fo*_] I (sacanda) I Lnq GEL Luox 1

.47' m.y, (BteClan 31 M [11 [11 (11 87

OILL BGBO takeoff 4

(ann;hi rJQI)l may, (Gcitlon 11 2B0 2B 71,1 85,5 73,7

_amo as above. 4

{Station 2} 250 2B BB,2 _,8 7G.3

Stub OB ClI_QVa, A

(S_atLon 8) 250 [1] (1] _1) 71

BaLL 2BGB 10(11; 4

IdLe 207 t lay, {Gcatt'on 1] ;4A 23 80,4 84 O1,8

5mn oa obov¢ 4

04Bt may, [Station B) _ 28 7B.8 88.4 73,;'

Belie an eGovl 4

484' mr/. (Gtai;tQn 3] HA [1] (lJ [1] 05

GaLL GDO8 ¢ekinrf 4

[southJ BO_ malt, (8_attan I] 050 4_ 7B,4 BO _),(I

_ola al ebOvao 4 080 46 7D.B 96.D 78.4

( E;,.*Cl on 2)

Swim I. abDvo, 4 5B0 (1] [1] [1] ?3

(Statlan 3]

BILL 8BGB flyover 4 BGB 27 BQ,8 7B.2 53.9

G(JGp meat, (5¢Jtlan 1]

Gaol aa above, 4 GOB B7 BG,8 74,5 63,0

[ Bl:l¢ton 2]

S_e as above. 4 5BG (1] [1] [11 B4

|s_etton 3]

t BeLL 8096 8_ 4

IdLa 8_1 f m_y, (Bf;etlon 1] r¢4 28 BB,B 79.7 BT.G

_a an ahoy4 4

302' may. {Gtitton 2) NA 8B GG.B 7B.7 67.0

ALL notM data recorded itth A_rroquency na|gh¢|n 0 end elm raapon_ ¢tnn averaging,

• ElaO Figure G.IB for eeatlan toca¢tonl,
[4] NOlOO LoVoLB meJour_d with _A iht_h 4a nat cBpobLe

Of recording Ioaearmen_ duPer/an, Loq_ and St1 rot singLe-event,
(_on_Inuad an next _gaJ
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TA)LE 8,10 (continued]

J I OO||li|llD I _|||.r_leN| i I

!i J I ALtl S.d* [ Duratlnn I J
Even1; 0oacr(ptton I Locetto. | I (In tea1;) I (sacandn] I Lnq S_ Lmax J

i_ _o *o .boy. 4
!! DO?' Only, (91;attQn 3} HA (1] [1] L1] 03

Same DoLL 0rln at 4

i: 10rn| fdLa 0_3' (01;orlon 1] HA 21 79,3 _57..4 00,0
!_ mr/,
I: _afJll am mbavo 4

_ 302' may, (sr41;lon 2] HA 21 72.4 6_,0 73,0

tDL| ;_O' sly, (01;4il;i0n 1] HA 30 70.4 25.9 70,3

80110aO IDOVll 4

4121 may, (01;4i1;|_n 2] NA 37 51,4 77,1 04,0

3_e DoLL aOG3 ot 4

10_ (_Lo _33' nor/, (U_1;_inn 1] HA 19 70,0 07,3 77,4

Urea U above 4

410' away. (3|litlon ;2) HA 20 37.4 _t,4 08,1

_oamamObOVO 4

320, may, (81;so|on3) HA (11 [11 [1] 84

3ann OaLL 200 sakJoff 4

301 malt, (31;411;|on 11 70 20 _,7 0_,7 88,0

3NO Ola aOovo, 4

( 3f;a1;ton 31 78 20 91,1 94.0 07,1 O?

• _,*lmll0| lid(Iv|. 4

(n¢a1;|onal 7o (11 (11 [1] 87

|aLL 200 6_t 4

_dLo 177' only* (31;at;ton 1) HA 18 73,0 80,2 74,_

Slmi an Ibovo 4

:310' only, (Station 2] HA 12 El?,2 79,7 00,3

096 mOOO_VO 4

4_3' Oily* IQtnl;IOn 31 HA (11 [1] [11 08

ALL nQtal dOGS rocardod litD A-froquen07 ni|ghtlp D and aloe roepnnoo tim| ovorootn9.

_' • Den F(3urm 0.18 for ergo;Ion LnCetlDne,
_ (11 HOlW LnVOLO mmaautnd oith Q(A onion _m not capable

, of ra_l_l'dtno anaiurm|nc durO_on. L_t_ ond 8_. trip ntnoL_lvant,

_ (to_1;tn_d on _x_ pogo)
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TabLo 8,10 (cQnctnuad]

I J Eatlaa_a_ I )teauurmen_ I I

I r _L _ltudm I O.e.clon l I

Evon_ DaJ=e_p_/on J LQcattan" i (tn rop_] I (iQcon_.] I L.eq _. Lzax l

_mo I_aLL 2178B a_ 4

1D_ (dLI 177' (_;ta_tQn 1) PL_ t_ _].8 93.3 _2°5
j

i _a mo a_vo 4

310' away. (l_ta_ton 2| _tA IB 77.2 It0,;' 711,8

_' may. (StaC_oa 3| _ [1] [1] [1] 72

IteLL _0_6 6_ 4

_l_ aa a_v_ 4

3_' _yo (_a_lQn 2] _ 41_ 8_._ ?B,7 114,3 ;

ItsLL 2_1t fLy_ee 4

_ll I_| IlbOvQ, 4

(ttl;att on 2] _01) _1) _.4 78,3 Oa°_

_mJ i1| IIbQV|_ 4

(_at_on 3) _(10 (11 _1] [_ 811

_south| ovorheR_o (St_tlon 1] 40 la 08,a 100,1_ M._

_a ms ab_¥o 4

_e al abo¥o 4

7_'_al_. (ll_a_Qn 3| 75 [1] _1] [11 _1t

ldLa 111t I mOyo (_l_n _] N_ 2;' 711,7 8%11 7"/.7

Bee is| II_ovo 4

_4' _. (_¢a_an _1 _ (I] [I] [1] I1_

_a ItmLL _I1_ ac 4

II)1l_ _aL| 147' (lt_J_lon _] _ _ NI.(I 95,7 _oll

_lay°

A_L nll|Jo data i'e_rdad _th ,_rmluanay sotgh_lo_ an_ 6L_ roaFl)nl_ _|ao avorag_nO,

['I] N_tu I._n_aLo ll_urod wtth _tA whlci_ I| no_ e,_pobLo

|con_tnuad _n _xt I_lla|
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T_LO 8.10 [cnntlnued]

I Eagtmatnd I H, aaurom,ng I i
[ ALgt tudo I 6uraglo, I I

_'; Event DamGr|pgJorl Loca;ton* I Gin foot] J (nar_ndnJ [ Luq 01_. LJa_ I'i

Smi in abova 4

;200p ailq.. (OI;irion 2] HA 00 74.9 67.6 70.9

B_ita a| |Day| 4

_: 444' roW. (9ba_lon 3] _ (1] (1| [1) 00
?

_i Same GaLL 300 4

:. tak|ofr_aaugh| _O* (agog|on 1] 30 10 r_.9 07.9 01.d

Go|g.

i!! B4ia al agave. 4

_: [ 8r_gt on 0] 75 10 Z];_.1 04.1 87.3

5Gemaa 4bova. dL

( Gtaglo, 3) 46fl [1] [1] [1) OQ

• flail 2_ fLywar
north go mouth 4

OQOf milay. (Gtmg|on lJ G00 _ 6G.0 72.;Z 80.2

Game Is a_ove. 4

( 8_l;t On _] U02 ';O 88,1 70,0 8_.2 ]

GOlOaIqa |bovll, 4

( Ogagton 3] GO0 [1] [11 [11 00

2aLL 6000 _Ly_ir 4

sough go north1 [Ggs_lon 1] 500 18 65.;Z 77,0 0G.1
rmO* aug.

_nlg li above. 4

[Otaglon 2] _00 18 63.0 70,4 08._

_(Io Oil abovg, 4

(8|ac|o. st 00o (s) (11 (I] 67

GaLL dO2O 10r_ 4

tdLm ;_m71 may. (Ggmglofl 1] HA 22 00.3 _3.1 61.6

Soma la aDo)re 4

480' egay, (_ga_;ton 2J HA 21 72.4 _.6 7_.t

ALL nolna doge p|Gordad Nigh k-froquanoy aaloh_lno mad |L_ reaping glmo avaraO|_ 6,

• San Ffgurm 0.10 rot atmtton Loc_g_n|.
[I| _olm LadLe malauraO wt_, _A a_dch to nag copabLa

_ _c_rd_n6 maamurio_g _Jr|g_anl L_q_ amd _L _or a_noLo-ovo,g. [

[oo,_tnuod nn nix_ pmoa)
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TABLE G.1(] (conttnuld] i

I _' Enclia¢od J Hooa,r_mon_ I I

Eyun¢ Gaacrtptlnn l LocI¢lOn" I (tn rant| I (socondnJ I Loq 5EL Lmax I

Sanl ai abovm 4

547" may. (5ta_ton 3) NA (1] (1] _1] GO

Sin GaLL 0065 4

takeoff (uouth] (sGatlon 1) 40 22 _oG 07.2 9t.G
¢wiiphlllld.

_1 ill ubaVmo 4

(Star|on 2] 00 20 70.7 53.(] GT.G

_iI ai I_¥D. 4

(Station G] 70 [1] _1] (1]

BaLL 2D0 epprnach 4

south tQ north (G;itton 3] 50 [1] (1| [I] 51

_arhaaOQ

_O Io a_v_, 4

( B|atlon RJ 50 37 84.3 100.2 51.3

Oil la abavo, 4

( GtaLllln lJ 00 30 _.0 10_,2 _,n

GaLL 2(]00 takeoff 4

(¢oush) ovlrhla(]. (51051on 3] 75 [1] [I] [1] _'

GllLL 2_0 flyover 5 500 70 81.1 _.0 5D,0

df _tLy ovlrhil(]

fiytno nor_ ta
oOuth.

GaLL 2005 flyover 0 500 OR 85,5 74,0 03,G

GaLL 214 rty_er 5 300 _ 01._ _.3 GG,l
o591 I:Q E88_

1GGO_ obey.

GuLL RDGL _Ga' 0 200 _ 70,0 _1.8 70,7

NOrtJI Or libation,

La_e hal 1captor G 30D 27 03,3 77,5 87,4

rLywar 5G0_ n_W
IiIt _0 Bait,

ALL nail data rncordad Ilth A-fr_ulnc¥ wa_Gh¢tnG _nd slow ras_a_ alma _¥eP_nQ,

•Sae FtGuPe B.1_ for ;l:atton tonlc_ano.

_lJ Not_a LwIIiu manupod with _A ihtch tI not capabLa

Of _e_rdlnG mOllllUrm(Itt_ dul'otlorl_ Laqe and 55. fop e|nGLo-_vow;.

(TaJ_La _on©|nuad on nax¢ poOo)
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T4bLI 8.10(cont.]

I E_tlla_*d [ M,as.roqn_ J

I ALtitude I Duroc_o, I

Event Ollcrtp_ton I Ln_l_|on ° (In flit] I |_*_.ndmJ I Leq SEL Lmax

_rGi n,Llaop_mr 5 3DD 41 gaol _°_ 71°5

_Lyovor 50G' mr/

DeLL 2G_O _Lyover 5 300 40 07.1 _.0 7_.4

400* moy omat

DiLL _GOG f£y.avlr 5 4QG 82 80._ 27.9 05.5
SOD'

_i! L_i hm£t_optmr _ 300 30 _8.8 P_*7 73._

_i_ De_L _OO0 _LyOw_ 0 _00 44 _7°0 74.1 _.0
_OO I i|_ of

iou_h.

_: D_LL _D rLyovlr 0 _GO 19 6_.3 78.1 85.1
:, 1RO0_ nor_ oP

w|_$ to 4gl_.

_ D*_ _14 fly1,0 0 3Go 6_ 83.4 01.a 70._
_ _||| _0 wilt

;! 120G _ mey.

_ OaLL _OOL _00 t 0 _GO R3 78.7 _°_ 01.8

LIrgm ho_/_op|mr 0 30G _ 63.7 77.0 80.G

_Lyavlr 1000 _ mrS.

_ L_Pgo fieL_op_ar 8 3OD _I 76.3 _°_ O_.O

d| ra_Ly ovorh_ad.

OOLL _008 rLyovmr _ 300 20 87._ 81.4 71.4

300* may.

BOL&_GOD fLyovap _ 300 21 01._ 74.3 03.0

L_tOI _*Llcop_l_ 0 _80 21 73._ 00.4 79._

d| rn_Ly uvirhaad.

AL£ noloe dll_m WePo PO_rdnd Ilth A-frequoncy weighting and |Lm Pa_pofl|8 _t|o |vIPa_nO.

• SIO Ftgu_i 8°1U for It4tlon LDo_l_n|.
[1] Nolu LevaLa muiur*d mtt. _an C_A whlc_ 1. no_ copebL,

Of rOC_rdtfig moJlupmont duro;ton, Loqo end Grl for 8_ngLo evun_8,
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three of these sites were on the southern perimeter of Lakefront

Airport where most of the in-servlce helicopter operations took

place. The Lmax values recorded f_om in-service helicopter

operations at these _hree locations ranged from 56.3 dB(A) for a

Bell 206B Jetranger III flyby at a lateral ground distance of

i00 feet and an altitude of 500 feet to 97 dB(A) for a 576

helicopter landing at a lateral ground distance of 30 feet and

an altitude of 10 feet.

Location 4 was at the Petroleum Helicopters, Inc. test site in

Jefferson Parish, five miles to the southwest of the New Orleans

city limits. Lmax values recorded at this location for

in-service helicopter maneuvers ranged from 59 dB(A) for a Bell

206 B Jetranger III idling 550 feet away to 99.3 dB(A) for a

Bell 206B Jetranger III approach directly overhead at 40 feet

al tltude.

Locations 5 and 6 are of particular interest because of their

location in the residential area where most of _he hellsopt.er

noise complaints in New Orleans originate. The noise moni_orlng

station at Location 5 was positioned in a grass field in a small

park near the corner of wales Street and Martin Drive.

Automobile traffic on b_th of these streets was very light.

Location 6 was in a tall grass field at the corner of Wales

Street and Mayo Road, six blocks to the east of Location 5.

Street traffic around this location was also very light. Several

short duration ambient noise samples were taken at both

locations Kith the S & K ISLM meters, when no helicopter

overflights were present, showed the area was very quiet with

Leq levels generally from the high 40 de(A) to low 50 dB(A)

range.

The helicopter flyovers monitored were operations to and from

Lakefront Airport. Most of the helicopters monitored departing
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from LakefronC A/rport first flew for a short distance east

along the railroad tracks that rune along the southern perimeter

of the airport, and then turned southeast passing between

Locations 5 and 6 at an altitude of between 250 to 300 feet.

During the hours when the monitoring stations were set up (i0:00

a.m. to 12_30 P._.)I LoCations 5 and 6 monitored the same nine

helicopter flyovers at varying distances from each station. The

highest Lmax value recorded at Location 5 was for s Bell 206L

, flyover ab a lateral ground distance of 10O feet and an altitude

of 200 feet that registered 76.7 dB(A). The highest Lmax value

recorded at Location 6 was from a large helicopter which passed

':I dlreo_ly overhead at 300 feet altitude that registered 82.8
da(A). By comparison, the highest Lmsx value recorded from a

non _elicopner noise source at Location 5 and 6 was 77 dB(A)

from a small mo=or_ycle accelerating i00 feet away on Wales

Sbrest and 84 dR(A) from a mini bike six feet away on Mayo

Drive, respectively.
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OEPARTMENT OF PUELIC WORKS
... t .....

_. . , . )it w£sT o¢[aN iou_[vawtm • L.ON_ mKacH, Ca. e0#aj • 1.11j_ _0.i11|2
(_.A,_,. .!=..,

September 2, 1982

NOTICE

_D All Helicopter Operators at Long Beach A/rp_rt

FRCM Steve Glass, A/rport Noise Abetment Officer

SUBJECT Helicopter Operations Noise Abat_ent Procedures

Due to the recent increase in helicopter related noise ccmplainte in clearly
defined noise impacted areas, helicopter opera,ors, airport:operations and
management personnel, and the A/r Traffic Cc_ol To_r Chief have held a
series of meetings to discuss selutior_sto the problem. As a result of those
meetings, a set of procedures has been identifiedwhich should ease the noise
burden for citizens near helicopter Operating areas:

i. Local traffic should rE_aln west of the mid-polnt of Skyllnks Golf
Course and east of Cherry Ave. when _est Traffic is in use, and
nc_:h of Spring St. a_ south of Carson St. when south traffic is
being used.

2. Pilots should radio the Tower at the hounda_-y o_ the Alrper= Traffic
Area at en_ute altitude and z%=questto remain at altitude until
bsginning the final approach to the Alr_or_.

3. Traffic should remain at altitude on a_p=uach until decent is necessary
due to =zaffic and/or aircraft re_immente. Likewise, departing traffic
should request ATC to a_ve immediate eli_ to en route altitude.

4. Selicopters arriving and departing fr_ the east should use the north
_mey - Arteela Freeway cor:_or rather than use the east Wardlow
corEldor.

5. Voluntary Noise Abatement P:ouedure: N_n-lomal operatlons shall
azTive/depar_ via cl/mbldecen_ to/f=um1500' within A/rport boundaries.

6. In no event shou/d helicopters azTivlng/depaztlngthe airportmaintain
lees than 500' outside of the Airport boundaries.

9LEASE FOU.CW ALL APPLICABLE pSZCEDURES UNLELSWFATdER, TRAFFIC, ATe, OR AIRCRAFT

O_RATING PARAMETERSDICTATE OTHF/_4ISE.

BURE4U OF AERONAUTICS BUREAU OF ENG;NEERING BUREAU OF PARKS BUREAU OF _UBLIC SERVICE
4100 _ON_LC OOUGL_B OR 333 W OCEAN SLY0 2760 5TUOESAKE_ _0 r601 SAN FRANCISCO AVE

90_E 12;3) 42f._293 90802 1213t 590,6383 90_5 J2131 4_ 943t 90B13 _2f3) #32 a904

A-1



Len_ Beach Tower, Long Beach Police Department, Los Angeles Couney Sheriff's
Department, City e_ Lakewood, Wrtsh_ Airllft International, Inc., Loemls
Aircraft, Heltflight _ystems, Pacific Wing end Roter, Brtles Helicopter end

Huntlngton Beech Police Department, Sneurlty Pacific Netlonal Bank

LETTER OF AGREEMENT

EFFECTIVE: Au_.ust 15_ 1980,

SUBjECt; SPECIAL VFR AND VFB B_L_COPTER OPERATIONS

1. PtnLPOSE. This letter of agreement establishes procedures far control ef
helicopters eperatleg under VFR end Special VYR weather mlni_ume within the
Long Beach control zone.

2. CANCELLATION. The letter of agreement be_wepn Long Beach Tower, Long

Beach Department of Aerenaucics, Lone Beach police DepsrCmenn, Los Angeles
County Sherlff's Department and City ef Lakewood, subject: Special VFR and
VFR Helicopter Operations, effective March IBp 1975j is canceled.

3. SCOPE. These procedures apply to operations within the Long Beech centrol
zone and within the areas and routes depicted on the attachments to this

letter. Use of these procedures is limited co pilots of those parties who
are a slgnatory ce this letter of agreement.

4. RESPONSI_BIL_TY. All operators who have agreed to _he use ef these
procedures shall assure that chelr pilets are familiar with and comply with
these procedures.

5. GENERAL PROCEDURES.

a. Areas.

(1) These procedures shall be applied to these helicopters operating
within the seven basic areas as depicted en Accechmene E, numbered 1 through 7.

(2) Pilota shall obtain approval or necessary clearances from the
Long Beach Tower prier to operatin_ in, depertlng er transltlng the depicted
ar_ae.

(3) Area 7 contains the instrument final approach course to _he
Long Beach Airpert. Special VFR helicopter operations in this area ere
dieeouraged and noc normally auchorlzed.

(4) llelicopcers shall not .perate Special VFR ease ef the San
Gabriel PAver until additional approval has been received from the Long
Beach Tower.
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I? Long Beach _each pol£ce Los Angeles Sheriff's
Tower, Long Department, County

Departmencj City of Lakawood, Wright Airlift Internaclonal, £nc._ Loomls
Aircraft, HelLfllght Systems, Pac£fic Wing and Racer, Br£ies Helicopter and
Huntington Beach Police Department, Security Pacific Naclonal Ba_

EFfECTiVE: August 15_ 1980

B. ROUTES.

1"na arrival and departure routes will be flown as depicted In Attachment A

! unless coordinated o_hal"wtsa wi_h Long _each Tower.
r_

[ a. The routes will begln/te_mlnace within the hellcopCer pattern or
,I ac mld-fleld.?

i h. Those departures or arrivals fro_ areas located w£chln close proxlmlcy
'! of a desired route may Join or leave said fauces wlchouc proceeding _o the
r: mid-field area.

i C. Routes:

The routes deserlbed herela will 5e used for arrlvals and departures.

For a_rcrafc opersting in Bpecial VFR conditions while £n the control zone: -
proceed along _hn prescribed route, m_£ncai_ Special VTR condltions at or
bulow 500 feet unless directed otherwise by ATC.

(1) South Radondo Route.

proceed co/from the Long Beach Airport via Redondo Avenue from/
Co shoreline. (Due to Certain and for no_se abatement, an altitude ac or

i_ below 700 feet is teeomm.nded when clear of the Runway 25 Left downw£nd

i pattern.)

!: NOTE: DurlnS south traffic operations, £11Shcs proceeding Co
and fro_ the south will use Lakewood Boulevard between Wardlow Road and the

Lakawood Traffic Circle (VFR only).

(2) NoFCh Downe_ Route.

Proceed _o/from the Long Beach Airport via an ex_ended
canterltne of and via Downey Avenue from/to Alo_dra Boulevard.

NOTE: D_F_n_ south traffic operations at Long Beach Airport,
hol£enpCer operators will u_e the Ease Wardlow Route and Bellflower Boulevard
for fl_Bhcs co and from the qmm_z.

A/o_er_

:. Page

'i
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Long Beach Tower, Tong Beach Police Department, Los Angeleu County Sheriff's
Department, City of Lakewood_ Wright Airlift Incernacional_ lno._ Loomts
Aircraft, Heliflighc Systems. pacific Wing and Rotor, Br£1ee Helicopter and
HunttnEcon Beach police Department, Security Pacific Nacio_l _nk _
EFFECTIVe: Au_use 1_s.._980

(3) Wnrdlow (Easc/Wesc Routes).

West - proceed to/from thuLon8 Beach Airport via Wardlow_oad
from/to the Lee AnBeles River.

Eaec = proceed to/from the Long Beach Airport via Werdlow Road
from/to the San Gabriel River (605) _eeway.

NOTE: Eas_ - for noiee abacanenc purpose_, between the hours
of 2200 and 0600 Local, in lieu of _he Zaec Wardlow Route, proceed co/from
Long _each Airport via Lakewood Boulevard and Carson Street from/Co the San
Gabriel giver (605) Freeway.

d. Altitudes.

(1) All flights operating VFR on the arrival and departure routes
shall main_aln 500 feet MSL or below so as to be cleer of the Long Beach
airport fixed wing trnfflc patterns.

(2) All flights operating Special VFR _chln the Long Beach control
sone shall maintain ac or below 500 feec MSL unless otherwise approved by
the Long Beach Tower.

I0, A_AO_MEN_.

a. Attachment A - Area chart and helicopter routes.

b. Attachment B - Hellnop_er pad/lane sites.

n. Attachment C - HelleopCer traffic pattern.

d. Attachment D - Special VFR atrspeoe,

e. ACtachmsnt E - Lone Beach control zone.

Pase 4
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• / Long Beach Airport HelLcopc_'r Operators L.tter of Enteric --. _ ,-_._

•/ N A t _" "\_
• re: else batsmen _ _ ' - ,

/
We, the primary helicopter operators a_ Long Beach Airport, agree to cooperate

" _ much as possible £n an effort co mitigate helicopter noise problems.
d_, _ Although we are bound to follow chQ procedures outlined in the Letter of
_" Agreement wlch the FAA Air Traffic Control Tower dated August 15, 19g0,
_J_ and must maintain safety as a primary consideration, we will to the greatest

extent possible participate in the following noise abatement practices:
r_r

General

I) Participate in the FAAAirport Noise CompatibiLity (Part L50)
study to be conducted during 1984

2) Participate on the Long Beach Airport General Aviation Noise
Abatement Committee

3) Give consideration co mltlgaclng the helicopter noise complalnCe
called inca the Airport, which shall be forwarded co each
hellcopter operator on a _onrhLy basis by the Bureau of Aeronautics

4) Where poeslbLe, schedule use of quieter equipment during the
more eenslclve early mo_ng and Late evening hours

F11_ht Procedures

I) Other than for safety reasons or ATC direction, operations within the

Airpor_ Traffic Area shall never be below 500 ft MSL unless wlch airport
boundaries

2) During all hours, with ATC approval and traffic permitclng, helloopcers
shall climb to at lease i000 ft MSL prior to reaching the nearest
resldenclal area. The reverse shell apply for arrivals

3) During the hours of 8 pm - 8 am, ATC and traffic permitting, helicopters
sh_L1 climb to a mlnlmum of 1500 ft MSL within the alrporc boundaries
prior to departure. The reverse shall apply for arrivals

4) When conduccing pracclce ILS approaches, helicopters shall follow the
standard missed approach procedures rather than an early break off

5) When possible, use N, Lakewood and W. Wardlow corridors rather _han
S, R_dondo and g, Wardlow

6) When d_part_ng S, P_dondo, oonclnue over So Redondo Co the shoreline
prior Uo break off

7) Traffic and ATC permitting, vhen conducting local operations, remain
west of the mid-polnt of Skylands Golf Course and eae_ of Cherry Ave.
when weec traffic is in use, and north of Spring B_reet and south of
Carson Street when south traffic is being used

Wrighc Airiif_ Permian Frontlet Pacific

Long Beach Police Geparcmenc LOS Angeles County Sheriff Aero Bureau

Pacific Wing and Rotor A_r Logistics

Air National Guard
Los AlamiCos

Acknowledged: FAA Air Trafflc Control Tower
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APPSNDIX B i

_ Manufacturers _ equipment specifications for the helicopters used in

_ the _hree tests and those identified during measurements of routine

'_ in-service flyover operations are shown below by helcopter model.

.,_ (Man-lecturers specifications were obuained from _he i_3__i_,9_/_I

_nnuQl published by Helicopter Association International, February

1983.)
r

i!
Manufacturer Aerospa_lal e Helicopter".!

_! Corporation 250C-20F

il Power Plant (2) Allison 250C-20F, 420 shp
_'_ each

Main roto_ diameter 35.1 ft.

_i _ai_=o_ordiameter 6.1 _.
Overall height i0.i ft.

;_ N_t weight 2840 ibs,

_ Maximum take off weight 5071 lhs,

Vne

i_ Maximum cruising speeding at S/L 126 knotsVertical rate of climb N/A

HIGE 6,800 ft.

_: HUGE 7,700 ft.

Service ceiling 14,400 f_.

Range (with standard fuel tanks)

400 nm.

11
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Manufacturer Ccnstruzione Aeronautiche Giovanni

Power plant (2) Allison 250-C20B

Main rotor diameter 36.09 ft.

Tall rotor diameter 6.66 ft.

Overall helghC 10.82 ft.

Overall length 36.46 ft.

Ne_ weight 3, 125 ibs.

Maximum takeoff weigh= 5,730 ibs.

Vne 168 knots

Maximum cruising speed at s/l 150 Knots

Vertical rate of climb at s/l 1,820 fpm

HIGE %,800 ft.

HOSE 5,800 ft.

Service ceiling 15,000 ft.

Range 341 rim.

Manufacturer Bell Helicopter Textron,

Power plan= (i) Allison 250-C20J

Main rotor diameter 33.25 ft.

Tail to=or diameter 5.33 ft.

Overall height 11.58 ft.

Overall length 39.08 ft.

Net weight 3200 ibs,

Maximum CaKe off weight 3200 Ibs.

Vne 130 Knots

Maximum crui'slng speeding at S/L 111 Knots

Vertical rate of climb N/A

HIGE 12,800 ft.

HOSE 8,800 ft.

Service ceiling 13,500 ft.

Range 386 (@ 5000 ft.)
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Manufacnurer Bell Helicopter Textron

Power plant {1) Allison 250-C30P

Main rotor diameter 37 ft.

Tall rotor di_eter 5.41 ft.
i!

Over_ll height 11.69 ft.

Overall lengnh 42.71 ft.

Net weight 2200 ibs.

Maximu_ take off weight 4150 ibs.

: - Vne 133 knots

I Maximum e_uislng speed at S/L ii0 knots

Vertical rate of climb 1260 ft./min.

HIGE 16,500 ft.

HOGE 5,400 ft.

Service eeilin9 20,000 ft.

I Range _ 343 na @ 5000 ft.

• _ Shaft horsepowe_ (SSP) 400

Roto_ speed 394 RPH. AT 1005 THRUST

Number of blades Main-2, tail-2
ii
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Manufacturer Enstron Helicopter Corporation

'1 Power plant HI0-360-EIBD Pour-cyllnder
I engine with Rajay Turbocharger,

. f 205 h.p.

Main rotor diameter 32 ft.

Tall rotor diameter 4.78 ft.

Overall height 8.17 ft.

Overall length 27.87 ft.

_et weight 1528 ibs. normal, 2600 iba.

restricted

Maximum take off weight 2350 ibs.

Verti=al rate of climb at S/5 1,150 FPM

HIGE 10,O00 ft.

_oQ _ NIA

Service ceiling 12,000 ft.

Range 386 (with standard fuel .tanks)

235 nm

B-4



i

Manufacturer Hughes Helicopters, Inc.

_ Power plan_ (1) Lycoming HID-360-DIA

Main re,or DIE=later 26.83 ft.

_i+ Tall _o_or 4.25 f_.

Number of blades Mnin-2, tall 2

'_' Over_ll Helgh_ 8.75 ft.

_ Overall length 30.83 ft.

_ Net weigh= 796 ibs.

/ _ximmn take-off weight 1300 ibe.

_ Vne 103 knots

_t_ _ximum cruising speed at S/I 96 _nots @ 75% power

Vertical r&=e of climb at S/I 1200 fn./mln.
i:!!i
. HIGE 8300 ft.

i'_ H_GE 8400 ft.

_i Sery_.ce eeillng 14000 ft.

!_ Range 209 nm.

_i H,,,n_ac_ure_: Hughes Helicopter, Inc.
_ _ower Plant Alli_on250-C20B
;:i M_in re,or di_/_ete_ 28.41 f_.

_. Tail re,or diverse 4.58 ft.

Overall height 8.9 ft.

Overall length 30.5 ft.

Ne_ weight 1450 ibs.

Maximum take-off weight 3000 ibs.

Vne 152 kno_s

Mnximum cruising s_eed at S/L 139 _no_s

Vertical rate of climb at S/L 912 ft./mln.

HIGE 8500 ft.

HCGE 6000 ft.

Service C=lllng 15,000 ft.

Range 287 nm.
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Ma nuf act ure_ Messer schm itt-Boel kow -BIohm

Power plant (2) Allison 250 C28C

Main rotor diameter 32.25 ft.

Tail rotor diameter 6.17 ft.

Overall height 10 ft.

IJ Overall length 38.08 ft. _

i Net weight 2,931 ibs.

Maximum taka-cff weight 5,291 ibs.

Vne 145 knots

Maximum cruising speed at S/L 137 knots

Vertical rate of climb at S/L 1,820 fpm

HIGE 12,630 ft.

RGGE 10,830 ft.

' l RangeServicsceiling 29020'000run.ft.
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