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CHAPTER 1
INTRORUCTION

Civilian hel icopter traffic is gtowing rapidly and the resulting
noise 1p becoming increasingly noticeable, especially in major
urban areas., The frequengy of complainta about hel icopter nojsge
has remained relatively low, probably bacause of the efforts of
hal icopter  operators, hel iport operators, urban planning
officials and the FAA to keep community noise impacts at a
ninfimum thrdugh such measures as routing hel icopters away from
noise~sensitive land usea and operating helicopters z0 as to
minimize the levels of noise emitted and transmitted to the

ground.

The FAA has insatituted a series of surveys to enable it to keep
‘abreast of the noise performance of the various helicopter
models and to assamble a body of data for use in estimating the
community noige contributions of actual and projected helicopter
operations and facilities, Extensive surveys have bsen
performed in New York City and in Pheonix, Arizona, and smaller
sutveys have been performed in several other places.

Thia report describes surveys of non-militacy hel icopter noise
at and near helipads in five metropolitan areas: Chicage, 1IL;
Long Beach, CA; New Orleans, LA; Portland, OR; and Seattle, WA.
In each metropolitan area, noise meapurements were made at three
or four heliports or helipads. At each heliport or helipad,
three noise mopitoring ptations were set up in a linear array at
distances of approximately 150 feet, 300 feet and 450 feet from
the helipad along a suitable approach or departure flight path,
(Where poasible, a commonly used flight path was selected. 1In
some cases, it was not feasible to set up stations along a
commonly used path.) The stations were used to measure and
record noise levels during the performance of a standard series




of standardized helicopter maneuvers or operations consisting of
approach and departure over the array of monitoring &tations,
idling on the ground, and hovering close to the ground (“hover
in=-ground effect"), All noise measurements were made using Type
1 maters using slow response and "A" fregquency weighting.

In addition to measuring nolse levels during each standard
maneuver, ong monitoring station, the mest distant from the
helipad, was used to measure the effects of an entire series of
maneuvers on community noise at each aite. For this purpose
noise levels were measured throughout a period of 230 or 60
minutes which includaed the helicopter tests, and for a similar
period when tests were not being performed,

The aiting of the third station was constrained by saimilar
clrcumatances in each of the five cities surveyed: the busiesat
non-mil itacy hel ipads tend to be located in airports.
Generally, Station 3 was located approximately 450 feet from the
hel ipad. At peveral sites this placed it close to runways or
taxiways used by fixed-wing ailrcraft and neighboring hel ipads.
g a result, observed noise levels at Station 3 were sometimes
lover during the tests than before or after the tests, and even
when the nolse level was higher during the test it cannot always
be stated with confidence that this was entirely due to the
testing.

In the five cities surveyed for this report the helipads having
the highest dajly numbers of helicopter operations are locataed
at adlrports., With the exception of Long Beach Airport which is
located adjacent to several residential communities, land
surrounding the alrports is predominantly industrial or
commercial, For this reason the nolse levels from the
helicopter test maneuvers at the busiest helipads are generally
not detectable in residential areas the neatest of which may be
located soveral thousand feet away. In cages where helipads are



located at airports the effect of helicopter neise on the
residential areas around alrporta comes primarily from
hel icopter overflights into, not from helipad cperations,

Each metropolitan area surveyed is the subject of & separate
chapter of this report, In addition to the noise measurement
data cobtained, each chapter provides data on location, frequency
of helicoptar operatione, and type of hel icopter operations at
every ldentifiable hel ipad or heliport in regular civilian use
in the metropol itan area. Information is also provided on any
helicopter noise abatement procedures in effect and any
available noise complaint statistica. For ecach helipad ot
haliport where nolse measurements were made, the land use in the
vicinity is deseribed.

In all, noise measurements ware obtailned at 18 helipads for
gight helicopter models. The meaaurements are summarized in
Table 1 which reports the highest wvalue of Lmax (Maximum Noise
53531) recorded at Statien 1, for each test eite, T

Valueg of Lmax at Statien 1 ranged from 8%.1 to 103.4 4B{A).
This wide range is attributable to several factors: the use of
different helicopter medels in the tests; differences in the
distance from Station 1 to the helipad; differences between the
elevation of Station 1 and the helipad; differences in the
hel icopter angle of approach or take-off; deviation of approach
or depatture path from the direction of the line of measurement
stations; and differences in ground surface and structures
affecting sound propagation, Two other reasons for variation
are 4indicated in the table: the maneuver being performed when
the largest Lmax value was recorded, and the distance from the
helipad to Station 1. (This distance is greater than the
distance from the helicopter to Station 1 when the longest Lmax
occurs during an approach or take-~off.)



Table 1

SUMMARY OF MAXIMUM NOISE LEVELS RECORDED IN TESTS

Statlion 1

Lmax

Hellcoptar Type of +to Hallpad At
Clty Hal [pad Mede| Manouver (faot) Statlon !
Long Beach, CA LA Shoriff's Hughes 3008 takooff 174 96.0
Aera Bureau :
Alr Bail 206-L approech 188 85.2
Logistics
Faciflc Wing  Roblnson 22 tokeoff 254 92.3
and Retor
Seattlo, WA Asrocoptor, ‘Bel [ 2068 hover 100 101.2
Ine.
Rooftop A Hughos 5000 takeoff 110 100.4
Woyerhouser Bal ) 206B approach 150 100.9
Rooftop B Ball 2068 +akeof f 119 94,0
Portlend, OR Emanuaj Mosser- hover 227 a3
Hospltal schm|t+ .
. 8105
Portlend Publlc Ball 2068 epproach 1z 950
Use Holiport
Floating Polnt Agusta approach® 150 103.4
Systems A109A
KATU-TY Hughas 500D <takeaff® 150 89.4
Chleago, IL Exacut/ve Bal| 2068 takaoff# 145 94.7
Ho!l leoptar
WEN=-TY Enstrom F28 approach¥ 150 89,1
Malgs Flold Hughas 5000 haver 155 93.4
U. of Chleage Aarospatliale approach 108 101.4
Hospital Twln Star
New Orleans, LA Pumpklin Heii=- Bel} 206L takeoff* 300 94.3
‘ copters, Inc.
Chevren 01} Beli 2068 haver + 150 50.0
Fatroioum Baii 206B takeott 140 96.4

* = Muneuver was not performed directly over measurement array,
+ = No takeoff or approach was performed at this test slte.

Hel [copters,
Ine.



Tablae 2 shows the Leq (Equivalent Noise Laevel) and Lmax observed
at Station 3 at each helipad during the period of elther 30 or
60 minuctes in which the helicopter teata were performed and
during one ot more periods of egqual duration in which there were
ne helicopter tests, The Lmax for the hel icopter tests ranged
Erom 68 4B(A) to 112 4B{A)) and for ambient conditions {i.e. no
helicopter testings) Lmax ranged £rom 74 dB(A) to 1i4 dBR(A).

The sourcas of noise giving rise to Lmax under ambient
conditione are noted in the table. Lmax levels of over 100
dB{A)} wore dua to jet aircraft taking off and occurred only
where Station 3 had to be located in an airport, In several
instances the Lmax value recorded during the helicopter tests
was lower than the Lmax value recorded in the abgzence of tests,
Genetally, the data suggest that at horizontal distances of 440
faet or mere, the ambient noise included intrusive noise from
other sources that had higher levels than the noise due to the
hel icopter tests., However, with the exception of one instance,
the observed Eguivalent Noigse Level, Leg, indicates that the
testing raised the general level of noise at Statien 3, and Leg
for the teating period ranged from 1 dR(A) up to 24 dB({A) higher
than during ambient conditions. Some of this difference is
undoubtedly due to differences in the non-helicopter noise
levels between the testing and non-testing periods, but in most
cages it appears to be a result of the testing,

The repott also contains noise measurements obtained for
helicopters operating in normal service (i.e. not performing
noise test maneuvers) at sach of the cities surveyed, The
normal service oparations included take-offs, landinge, hovers,
idlea, and overflights at various cruise altitudes. Some of
these data were obtained at the nolse measurement stations set
up for the tests, and some at locations in residential areas.
For comparison purposes, ambient nolse measurements were made
during numercus short jintervals (e.q. 5 minutes} at the
residential locations while waiting for helicopter noise events
to occcur,



Table 2

EQUIVALENT AND MAX!MUM NOISE LEVELS AT STATION 3
WITH AND WITHOUT HEL ICOPTER TESTING

Commun!ity nolse

' Distanco With Without
Clty/ Station 3 To Somple Hollecopter Hellcopter
Heilpad Land Use
({ faot) (min) Log Lmax Leq Lmax  Sourco of
(dBCA)} (dB(A)) Non=test
Lmax
Long Beach, CA:
LA Sharlfffs  open 685 30 65 82 6G1/65 85 heilcopter
Aero Byreau space flyaver
Alr Legistles alrport 626 &0 63 == 62 o~ -
Senfﬂa, WA:
Aeracopter, alrport 480 60 84 =~ 77/73 114 Llear Jet
lne. warmn=up
Rooftop A o 665 60 69 B85 68 87 truck brakes
Woyerhauser  alrport 452 3 N o9 73 52 commerclal
Jot takeof¢
Fortland, QR: '
Emanuol rosi-
Hospltal dontlal 516 60 85 68 58/62 B0 heavy truck
Portland apen 435 60 66 85 60 74 Baell 206B
Publlec Use spaco landIng
Hal I port
Floating commer= 474 60 74 97 52/61 8] hallcopter
Polnt clal/ flyover
Systems res|-
dentlal
KATU=TY oy 500 60 68 88 63/64 94 heavy truck
Chicago, IL:
Exocutlve alrport 445 60 B0 105 68/79 101 Commerclal Jot
He!l lecoptor takeoff



Table 2 {continued}

Commun!ty nolso
Distance With Without
City/ Station 3 To Samplo He! lcopter Hel lcoptar
Mel I pad Land Use Hellpad Parlod Teating  Testing
{ foat) (min.) Leq Lmax Log Lmex
{dB(AY)
WG N=T. V. open 450 60 64 88 57/63 89
spaco
Melgs Fieid  airpert 455 60 76 102 73/74 94
University open 588 60 &7 85 57/61 87
of Chicago spaca
Hospi+al
New Orlesns, LA:
Pumpk!n o!rport 621 60 as 112  0/61 g9
Kellcoptars
Chevron OJ| &lrport 450 60 68 86 70 57
Patroleum open 440 60 67 B84 66/68 9!
Hellcopters spaco

=~ = No dota ebtalnod dus fo oquipment malfunction.

Sourco of
Non-tos+

hel Icoptor
approach

GA plane
tax|Ing
ambulance

hel Icopter
takooft

hel icoptar af
30 feot

ha! leopter
approgch



l.1 ORGANIZATION OF REPORT

The remainder of this report is organized as follaws, Chapter 2

" describes tha methodology used in the noise measurement surveys.

Chapter 3 describes the neoise monitoring egquipment used.
Chapters 4 through 8 present the noise measurement data obtained
from the atandard sets of  helicopter maneuvers and frem
Ain-gervice (not test) helicopter cperaticng at each of £ive
c¢itias aurveyed, Each of these chapters is divided into
gectiona with the following headings: Overview of Hellicopter
Operationsa, Land Use and Helicopter Noise Abatement Procedures;
Standardized Maneuver Tests, and Actual In-Service Helicopter
Cperations, 1In addition, Chapter 7 (Chicago, IL) also coentains
a section which presents the noise data measured for actual
in-gervice operations at a public use hel iport,

iy
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Chapter 2

METHODOLOGY UBED IN NOISE MEASUREMENT SURVEYS

The approach taken to characterize community noise impacts of
helicopter " noise depands on identifying aeveral distinct
maneuvers that comprise a typical helicoptet operation. These
maneuvers are; warm-up of the engine, idle, hover Lefore
takeoff, takeoff, level flight, landing, and cool down of the
engine. Tho noise level produced during each of these maneuvers
differs conhgiderably. For this reason saparate nelse
measurements are nade for each maneuver whenever possible, 1Iwo
quite different testing procedures were used to obtain these
nolise measurements: Standardized Maneuver Tests, and meagurement
of each maneuver during Actual In-Service Operations,

2.1 STANDARDIZED MANEUVER TESTS

2.1.1 Tegt Measprement Procedure

In the standardized maneuver test procedure, a helicopter
petforms a prescribed series of maneuvers (idle, hover, takeoff
and appreach)., Three noise monitering stations are positioned
in a atraight line array extending approximately 450 feet £rom
the helipad. Because of vphyalcal barriers, such as roads or
buildings, distances between stations differ somewhat betweon
test gites, In gencral, the digtances between stationa range
from 150 to 200 feet, A typical test serlec takes approximately
30 minutes to complete. The amount of time varies depending on
the number and duration of the maneuvers performed. In each



series, the pilot 18 regquested to perform takeoffs and
approaches directly over the nolse neasurement array, If
peasible, In some tests this 1s not possible due to noise
abatement rules, wind conditions or physical obstacles present
at the test site, In teats where the takeoff or approach is not
directly cover tha noise measurement array, as much information
ag poscible has been provided on distance and altitude of the
helicopter in respect to the noilse measurement array to assist
apnalysts in interprating the measurements.

The sound levels generated in each maneuver are measured and
recorded on a raport form at each atation. The two stations
clogest to the helipad, Stations 1 and 2, measure Sound Exposure
Lavels (SEL), FPguivalent Sound Presaure Levels (Leg), and
Maximum Sound Pregsure Levels {Lmax) uging Integrating Sound
Level Meters {(ISLM). Station 3 measures Lmax levels with a
Community Noise Analyzer (CNA)., ‘The start and stop times for
each teot maneuver measurement period are synchronized between
gtations to ¢nsure the comparability of the data, Noise levels
at all thren stations are measured with A-frequency weighting
and slow regponge~time averaging, Noise levels measured are not
adjuasted for temperature, humidity or wind conditions. However,
ralative humidity or dew point and wind speed and direction are
obtained and presented with the noise measurement data. Graphic
Level Recorders (GLR) record the Sound Pressure Level measured
by each ISLM and the CNA as a time=chart on graph paper.

Distances between the monitoring stations and the helipad are
measured uging a lo00-foot tape. A photographic acaling
technique is used to estimate the altitude of the test
helicopter at a point aleng the noise measurement array during
departure and approach maneuvers. {Society of Automotive
Engineers, Aerospace Information Report 902, 485 Lexington Ave,,
New York, N. ¥, 10017). Due to the limited amount of control
that is available over the test conditions, however, the photo

-1



scaling astimates should be considered very approximate, In a
few inatances, because of camera malfunctions or hinderances, no
photographs are available for photo scaling. In these inatances
the altitude of the helicopter is estimated visually. In aach
cage where the estimated altitude 1s reported a notation is
provided indicating which method is uged,

2.1.2 Measurement of Contribution to Anhient Noige

To evaluate the contribution of noise levelas from the helicopter
test maneuvers to ambient noise levals, two types of ambient
noige samples are taken. Onhé type includes the noise levels
produced by the helicopter test maneuvers, while the other type
doen not, Ambient nelse sample periodas are at least 30 minutea.
During each sample period a log is kept at each noisze monitoring
gtation of the maximum scund pressure level (Lmax) of any
iptrusive noise events that occur. Nojise level data that are
recorded £for each ambient nolse sample pariod include Leqg, Lmax,
Minimum Sound Pressurs Level (Lmin), and exceedance levels for n
= ,1,1, 10, 50, 90, and 99 percentiles {(i.e., noise levels that
are exceeded "n* percent of the sample period),

2.1.3 galibration of Ipstruments

All neoise measurement Jinstruments are calibrated before and
after each test., The instruments are quite stable and almost
always preserve their calibration throughout a test,

2.1.4 Iegk Data Reported

The noise level data for the standardized test maneuvers at each
test site are presented in three principal types of tables.
Graphic level recorder charts £or each station are also
preganted displaying sound pressure levels recorded during each
hel icopter test maneuvar. The first type of table is labeled

=-1ll-



"Noliee Data For Standardized Hel icopter Maneuvers, " and presents
the L&y, SEL, and Lmax single-~event noise level for each of the
standardized maneuvers at Stations 1 and 2, and the Lmax for
Station 3. Because a community noiae analyzer (CNA) was used at
Station 3 to measure ambient noise for 30 to 60 minute periods,
it was net poasible to record Leq or SEL values £for single
events at that station,

The second type of table, labeled “Ambient Noise Levels,"®
presents Lmax, Lmin, Leg and distributional exceedance legvels
for ambient noise recorded by the ONA during a paricd ¢f ac
least cne-half hour that included the helicopter test maneuvers.
This takle also containg brief remarks identifying
non~hel icopter intrusive noise eventas that occurred during the
neagsurement periods.

The third type of table, labelad ‘*Seclected Comparisons of
Maximum Sound Levels,” presents Lmax values at Station 3 for
various non-helicopter noise events that occurred during the
noige measurement perlods when the CNA was operating, along with
the Lmax for each helicopter test maneuver.

2.2 ACTUAL IN=SERVICE OPERATIONS TESTS

The standardized maneuver tests do not include overflights at
cruipe altitude. As well as this deficiency, there is always
concern that the noise emitted in the test maneuvers may not be
representative of noise £from normal helicopter operations
because the tests focus the coperator's attention on noise and
lead them, consciously or uncesaclously, to operate especially
quietly. Recording noise levels of hel icopters during normal
operations provides data on overflights as well as a check on
the validity of the standard maneuver noise testas.
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To meapure nolpe lavels for hel icopters in normal coperations,
noige menitoring stations are sot up at various locations,
usually at & helipad or along commonly used helicopter £light
corridors, and nolse levels from particular helicopter events
(i.0., landings, takeoffs, overflights, etec.,) are recorded at
each atation. '

In addition to rocording the noine levals for each event, the
operator of each atation alse notes the diraction of the
hel icopter's flight, estimates itz altitude, notes the type of
hel icopter and any other sources of jintrusive noise (e.g., a
passing truck), that oc¢cur during the measurement period.

Table 2.1 ashows typical noise levels of various noise sources
commenly found in an urban envirorment, These data are provided
Bo that the helicopter noise levela measured in the tests can be
2asily compared with noise levels of typical non-helicopter
noige sourcea,
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TABLE 2.1
TYPICAL A~WEIGHTED SOUND LEVELS

Event (st given distance’ or Environment

50 HP Biren (100')

Jet Takeoff {200°')

Riviting Machine

Casting Shakecut Area

Qut-off Saw

Electric Furnico Arfea

Textlile Weaving Flant

Subway Train (20')

Boiler Room and Printing Press Flant

Pneumatic Drill (50')

Ingide Sports Car (50 mph)

Preight Train (100'), vacuum Cleaner (10°),
Speech (1')

Near Preeway (Auto Traffic), Large Store,
Accounting Office

Large Transformer (200')

Private Businese Office, Light Traffiec (100').,
Average Resldence

Minimum Levels - Chicago Residential Area
at Night

goft Whisper (5')

Studio (Speech)

Studice for Sound Pictures

Threshold of BHearing (Youths, lkHz~4kHz)

Sourcea: Arnold P.G. Peterson, Grosa, Ervin E..,

Neise Measurement, 8th Edition, (1978), GanRad,

Concord, Mams, Figure 2-1, p.6.
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CHAPTER 3

NOISE MONITORING EQUIPMENT USED

The noise monitoring configuration used in the £ield asurveys
conaigts of three separate nolse monitoring stations, Iwo of
the otations use Bruel and Kjaar (B&K) Model 2233 Precision
Integrating Sound Level Meters (ISLM) to record Le&g, Lmax, and
SEL values cof single events and also for some ambient noise
measurements, The B&K ISLMa are manufactured tc meet Type 1
precigion standards, Both ISLMs are connhected to B&K Model 2619
preampl ifiers and BaK Model 4155 1/2 inch prepclarized condenser
microphone cartridges with a free-field fregquency response from
48z to 16RHZ. The third statieon uses & GenRad 1945 Community
Noise Analyzer {CNA) connected to a P~42 condenser microphone
preampl ifier and 1/2 inch GenRad condenger aelectret microphone.

The DC output of each ISLM and the NA is used to drive
Eagterl inae Angus Miniservo Model Graphic Level Reccrders (GLR)
at gach atation and produce a graphical time-history record of
sound pressure level (SFL). The GLRs include a paper transport
which is set to a speed of five centimeters per minute for these
tests,

Microphones at each station are mounted for grazing incidence
{(i.e., parallel to the ground) four feet above the ground on
modified Veblon camera tripods. Each tripod was modified by
removing the camera mounting pan head, and attaching a thin
metal "C"~clamp of the type commonly used to hold glass
apparatus in chemical laboratories, The "C"~clamp is used to
hold the microphone perpendicular to the vertical bar of the
tripod, The modifications are designed to minimize reflection of
sound waves from the tripod to thae microphone. Each microphone

=] 5=



is connected to its ISLMa or NA by a three meter shielded
cable. Ninety millimoter diameter porous polyurethane sponge
windascreens are fitted over the microphones to minimize the
offect of wind on the measurements, A schematic diagram of the
layout of the three stations and thelr equipnent is shown in
Figure 3.1,

The ISLMs and thelr GLRs are callibrated using B&K model 4230
piatonphone type sound level calibratora producing a steady 94dB
gound pressure at 1000Hz, The CNA and its GLR are calibrated
uging a GenRad model 1562 Sound Level <Calibrator. The
cal ibrators wers thamselves calibrated 2 wecks prior to
this study.
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Chapter 4

Regul ts of the Hel icopter Nolse Survey
In
Long Beach, California

This chapter presents the results of helicopter noilse tests
performed in Long Beach, cCalifornia, and noise measurements of
hel icopters not involved in the tests in the vicinities of Long
Beach Airport, John Wayne Airport and the Marine Helicopter
Training Base 1p Irvine. It is divided into three sectiona.
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 Bite. Section 4.3 presents the noise measurement data
obtained from meonitoring actual in-gervice helicopter
operations.

4.1 OVERVIEW OF HELICOPTER OPERATIONS IN LONG BEACH

Based on data obtained from helicopter operators, airport and
city officials, there are currently approximately 18,000
helicopter operations a year to and from the Long Beach airport,
In addition, there are close to 100,000 training operations a
year solely within the airport boundaries. fThis compares with
our reported 84,917 training operations at the airport in 1979,
In addition, there were 20,150 flyovers reported, Training
operations usually involve several circular flight patterns with
touch and go operations. (Final Subsequent Envirommental Impact
Report, Vol. II, prepared by Community and Environmental
Planning DNivision, Department of Planning and Building, City of
Long Beach, 1979.)
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There are fifteen permanent helipads located in the Long Beach
ared. Figure 4.1 shows the locations of these helipads,
Locations 1 -~ 8 are at the Long Beach Airport, Locations 1 - §
are helipads owned by private helicopter companies providing a
rande of sServices such as pilot training, maintenance and
repair, FAR 135 charter services, cargo and creWw transport, and
heavy 1lifting in construction, Locations 6, 7, and 8 are
helipads owned and operated by «clty and county police
departments whose operations are primarily devoted to traffic
monitoring and search and rescue operations. There are
approximately 30-40 helicopter operations a day from these eight
hel ipads combined. Although these are not public use hel ipads,
most will accept transient hel icopter operations if arrangements
are made in advance. Transient operations are, however, not
very frejuent. Noise measurements were obtained for the
standardized hel icopter maneuvers at Locations 2, 4, and 6,

Locations 9 and 10 are private corperate helipads cowned by
McDonnell Douglas and Hughes Alrcraft, respectively, Operations
at these locations primarily involve transport of executive
personnel and are fairly infrequent with an averagé of
approximately one operation a day. Locations 11 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 wused in
providing sightseeing services for tourists and in ferrying oil
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 islandas. The helipad at Location 15 is operated
by Southern California Edison and averages approximately one
operation a4 day. There are also one or two temporary helipads
at construction sites along the waterfront.
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Hellport Locatlons:

. Wright Alrlift

2, Alr Loglstics

3+ Pearmlon Assoclation

4, Paclfle Wing & Rotor

5, Frontier Pagifle
6, L.A, County Sherlff
7. Lakowood Shar!ff

8. Long Boach Pollce
9., McDonnell Douglas
10, Hughes Alreraft

11. Community Hospital
12. St. Mary's Hospltal
13. Queon's Way
14. Flnley Hotel
15. South %A. Edlson

aaT T BREENR L gt

BLALALY.

o . )
e Nu‘.l.‘

- Mx:“‘ﬁi' i

ranrr '
w348
con d A0

p L L L

fom 12
§ el
i
»

fe,

flgure 4.1 Locatlons of Hellports in Long Beach
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4.1.1 Helicopter Related Noise Complaints

The Long Beach Airport Noise Abatement Office maintains a log of
all aircraft nolse complaints to airport. Noise complaints
related to hel icopter operations tend to be concentrated in the
immediate vicinity of the prescribed helicopter £light paths
near the airport, Noise complaints are also received
occasionally from areas further away from the ajirport and the
recommended flight paths. Usually, these corhplaints are traced
to tranasient helicopters whose pilots are not familiar with the
prescribad routes,

Table 4.1 showa the total number of noise complaints received
for all aircraft by the airport for each of the months £from
September to December, 1983. Of these, 31 related to hel icopter
noime, 13 percant of the total.

The number of complaints is not necessarily a reliable indicator
of helicopter noise impact. For example, for the month of
September as many ag half of the helicopter related noise
complaints were from one individual. In addition, at times
different members of the same household complained about noise
from a single helicopter event,
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Table 4.1

NUMBERS OF NOISE COMPLAINTS RECEIVED AT LONG BEACH AIRPORT
FROM SEPTEMBER TO DECEMBER, 1983

Event Saeptember Qctobex November Decepber
Eel icopter 12 9 5 5
Commercial 32 19 28 12
General Awv, a9 31 22 14
Military 3 2 1 1
Training/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

Partly in response to numercus helicopter-related noise
complaints in the past, the airport officials have establ ished
detailed helicopter flight procedures and £light paths designed
to minimize the impact of helicopter noise on the surrounding
community as well as to separate helicopter traffic from
£ixed-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,

-2 2=



The Letter of Agreement specifies four flight routes to be used
under normal coperating 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 Lakewoed Country
Club and one to the south along Redondo Avenue. Pigure 4.2
shows a diagram indicating the four prescribed hel icopter flight
paths.

Before departing the airport, helicopter pilots are reguired to
climb to an altitude of 500 feet using a circular f£light
pattern, Figure 4,3 shows thegse flight patterns within the
alrport boundaries as well as the locations of helipads in the
airport. &appreaching nellcopters also are reguired to use the
clrcular f£flight patterna when descending to a helipad and are
supposed toe maintain an altitude of 500 feet until they are
within the airport boundaries.

It appears that these prescribed procedures are dgenerally
followed, but there are occasicnal instances where a pilot may
"cut corners™ and begin his approach descent a little early, or
not follow the looping pattern and appreach straight in.

4,1.3 Description of Land Use In the Vicinity of Long Beach
Alrport.

Long Beach Airpoét, where the three helipads used for the
standardized maneuver tests are located, is on the northern
boundary of Long Beach city limits. The city limits of Long
Beach wextend to the northwest, west, south and eagt of the
airport. The town of Lakewood horders the airport to the north,
and the small town of Signal Hill is located to the southwest.
The map in Figure 4.4 is shaded to show land use in the vicinity
of the airport as well as indicating the locations of the
heliports in the Long Beach area. It also shows the four main
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Flguro 4.2 Diagram of Hel Icopter Approach and Departure Routes Outside
Long Beach Alrport Boundaries
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flight corridora used by helicopters approaching and departing
from the airport., The four £light corridors are indicated by
broad~width black arrows on the map.

The immediate area around the airport for two to three blocks on
the northeast, north, west and south consists of light
commercial and retail companies and some labor intensive
industries (primarily the Bughes Aircraft and McDonnell Douglas
aireraft manufacturing plants). However, land use in the
general vicinity of Long Beach Airport is mainly residential.
An area two miles wide extending to the east and southeast of
the airport consists mainly of single family detached homes with
some large open areas of parks and golf courses, and several
schoecls, churches, and hoapitals. Hellicopter traffic traversge
this 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 cireling to
gain altitude at the helipads on the airport's eastern perimeter
sometimes stray into the golf course area east of Lakewood Blwvd.
In addition, helicopters appreoaching from the east would cut
across the golf courgse as they begin their approach descent into
the airport. '

The tewn of Lakewood lies to the north of the airport, This
area is mainly compesed of large, single-family detached homes.
It 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
hel icopter flight corridor (indicated by the solid black arrow
to the north) is discouraged by the airport management. The
management recommends, instead, that northern departures leave
to the west and proceed north along the Los Angeles River and
that approaches from the north £ly along the Los Angeles river
and approach the airport from the west.
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Northwest and west of the alrport, land use is primarily
medium=-incoma, single~family homes; single-plex homes;
townhomes; and some pockets of high density residential
development, Less open park space exists here than to the east
and north, The only example large enough to indicate on the map
is a narrow strip along raised banks of the the Los Angeles
River. Some¢ heavy industrial pockets are located in the
northwest corner of Long Beach,

The area to the wept of the airport consists primarily of
commercial/retail and light ipdustry. Fewer hel icopter-related
noice complaints are received from this area than from other
arcas near the airport.

The land area to the south of the airport, extending to the
Pacific Ocean, consists primarily of low to middle~income
townhomes with some  emall pockets of dense low-lncome
residential development. A small area of heavy industry is
located in the aoutheast corner of Long Beach. The city
government 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 boundary, A large harbor area
and several tourist attractions are located in the scuthwest
corner of Long Beach., Complaints of helicopter noise have been
received, occasionally, from residential areas three to four
miles south of the airport along the South Redondo Ave.
helicopter f£light corridor (indicated by the solid black arrow
to the south of the airport.) In addition scme complaints
originate along the shoreline where some helicopters using the
South Redondo Ave. £light corridor make their turns east or

west along the ceastline.
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4.2 STANDARDIZ ED MANEUVER TESTS

Three hel icopter models performed the standardized maneuver in
noise tests at Long Beach: a Bell 206L, a Hughes 3008, and a
Robinson  22. Manufacturers’ specifications for these
helicopters are shown 1ln Appendix B. The tests were conducted
at three helipads located at the Long Beach Airport: the Air
Logistics and the Log Angeles County Sheriff's Aero Bureau
helipads located on the eastern perimeter of the airport, and
the Pacific Wing and Rotor helipad located on the southern
pecimeter of the ajrport. This section describes how the noise
monitoring stations were placed at each of the sites, the
helicopter test maneuvers; and the nolse measurement data
cbtained.

4.2.1 Alr Logistics

Adr Lagistica operates a Bell 206L hel icopter from its helipad
and maintenance facility on the eastern perimeter of Long Beach
Alrport, Land use in the vicinity of the helipad and the
alrport was shown in Figure 4.4.

Three noise wmonitoring stations were sat up along a straight
line extending east from the helipad at distances of 188 feet,
403 feet, and 626 feet, Fiqure 4.5 shows the locations of the
noise monitoring stations in relation to the helipad, as well as
the {light peth used on the takecff and approach maneuvers,
Station 1 was located on an asphalt surface on the Air Logistics
site, Stations 2 and 3 were get up across the street (Lakewood
Boulevard} on a gol £ course. The traffic volume on Lakewood
Boulevard was light to moderate and consisted mainly of
automobiles, with some buses and heavy trucks, Because the
helipad is on airport property there was noise from aircraft and
hel icopter cperations as well aa from the test helicopter during
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gsome of the measurements. Most of the fixed-wing aircraft
operations were light general aviation aircraft, carrier heavy
jets, mostly Beoeing 727s. The mix of ailrport operations
contributed to high ambient nolse levels particularly during
daylight hours when the hourly numbers of operations were
highest.

The Alr Logistice pilot, using the Bell 206L, performed the
following maneuvers in the order liated:

1. Aapproach, from east;’

2. 100% takeoff throttle, flat pitch, west;
3. Hover, west;

4. BRover, socuth;

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)
10. Takecoff, to east ("worst" case).

Table 4.2 shows the noise levels recorded during the helicopter
teat maneuvers at the three measurement stations, The helicopter
pilot performed two takeoffs -- cne "normal case" (i.e, with a
relatively 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 higher Lmax values
recorded at Stations 2 and 3 are in the worst case takeoff
attributable to the low altitude of the hel icopter 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 1, 2 and 3 indicated similar
Lmax values for the approach as for the "normal"™ takeoff, The
charts of SPL measured at Staticns 1, 2 and 3 during the tests
are shown in Fiqures 4.6, 4.7, and 4.8, respectively.
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TABLE 4,2 NOIGE DATA FOR BTANDARDIZED WELIGOPTER KANEUVERS AT AIA LOGIGTICS
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Table 4.3 shows ambient noise data recorded at Station 3 for two
coneecutive one-hour sample periods, The first sample peried
included the Bell 206L helicopter test maneuvers while the
cecond sample period did not, Due to the large number of fixed
wing alrcraft and other helicopter operations occurring during
both sample periods, ambient noise levels with and without the
test helicopter's 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 helicopter
test maneuvers. Ganeral 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 nolse 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.

Maximun sound levels recorded at Station 3 for GA landings, GA
flyovers, jet landings, jet takeoffs, and automobile and truck
traffic ranged from 534B(A) to 76dB(A). Maximum sound levels
during the hel icopter tests ranged from 61 dB(A) to 85 dB(A).

4.2,2 Los Angeles Sheriff's Aero Bureau

The Los Angeles Sheriff's helipad and maintenance facility is
located o¢n the eastern perimeter of Lohg Beach Airport,
immediately to the north of the Air Logistics Pacility. The
golf course lies to the east on the opposite side of Lakewood
Boulevard. The facility is indicated as helipad no. & in the
map in Figure 4.4 which shows land use in the area surrounding

the airport,
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TABLE 4,8 AMBIENT NOISE LEVELS AT AIR LOGISTICS

Locationg Alr Logistice |Staetion 3) Tomperaturay 00 F
Dulni Janusry 31, 9884 Relative Humidityt 45%
Timor D134 o.b, = 11347 b.m, Wind Gpoed: 1~ 3 knots

tul {coptar Madel s Boll 206-L

Mamsurmant .
Ambiont Dosctiption |Eompla Time | Durstion |Lmax |LD,9 fL3.0 JLAD LS50 JLOO |18 |Lwin iLeg |[ARuarks

Aabjont mith Ball D134-10104 4 Haur - - - .- - &6 &80 48 &3 Includon 2 halicoptar

200-L Het fcoptar ) flyavars,3 GA Landings

Dporationa and 1 Jat t.a,

Mabient withaut 1034711347 1 Hour - - - - - 55 a1 [il] ae Includaa 18 hol{copter,

Hull 208~ Mol i=- 7 |at, and 6 GA
operotions,

coptur QJporstianm

ALl nofpe dete wors recordod with A~freguency uiuh:ir:u' and slow responos Lime svorsging,
« = Ho dota obkainod due to oquipment mal funckion,



TABLE 4.4 BELECTED COMPARIEDN OF MAXIMIM SOUND LEVELS AS RECOHRDED AT STATION 3 AIR LOGISTICS

Lecation: Alr Logiatice {Station 3)
Data; January 31, 18984
Timmz 9330 a,m ~ 19147 a.m,

Evont

Afrcralt Cparstiones

Jat Takaof?

Jet running angina

+at runntng engine

Jot takeof!

GA alreraft Landing

Jat [anding

GA Landing

Jat takeaff

GA Landing [(ningla sngine]
GA Landfng [single anginas]
GA Landing [2~engins)

Jag Landing

Jat revarstng angins

Jat takeoff

Ir=Sarvice Helicoptar Opsrationss

Helicopter flyavar
Halicoptar sngine cooldown
Hughwa hel tcoptar fiyavar
Halicoptar flyover
Hol{captar flyaver
Hol{captar flyover
Mat{capter flygver
Holicopcar flyovar
Halicopter flyovap

Hol {oopter flyavar
Halicoptar flyovar
Holicoptar takeof'f [to wost)
HRol{captar flyovar

Hol {copter flyover

Mol ficoptar flycver
Hol{captar flyovesr
Helicapsar flyover
{dirsctly avarhaad)

Hal icoprar flyovor
[direatly ovarhaad)

Temparature: 80 F

Roletiva Humid{ty; 45%
Wind spead; 1 ~ 3 knots

Lunx Evant

Scraat Traffics

a6a Car backffrs

a6 Tractor aower

a5 Bus

i} Trassor trafler

[4:] Tractor trailoe

72 Traffic cccalerating
a5 Teaffic accelerating
78 Tractor trailee

a8 Tronsor trailor

ik} Tractor trafisr

B7 Tracsar trailar

a3

B4

75 Tractor trailar

Tractor trailar
Tractor tailer
Tractor teailer

8a Teactor trailer

57

i3] Hal icoptar Test Mansuvarsi
[iF]

g2 Approach

62 1008 Idie(Wast]

g2 Hovar(|Waat)

ae Hevur{ South)

g4 100X Idis{Scuth]

[} Hovar(Eaat)

B84 100X Idla[Eaat)

ag Hover(Esus)

62 Takeaf? [Hormal Casel
=[] Tokaoff [Warat Case)
a1

683

[:1i]

a0

Lunx

B7
a7
58
G1
68
58
60
58
64
g4
80

70
65
65
63
B2

B0
85
7a
86
g8
-]
&1

a8a

All noisa dets moro recorded with A-frequency walghting and slow rosponss time avaraging,
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Three neise monitoring stations were set up in a straight line
at distances 174 feet, 433 feet, and 685 feet northeast from the
helipad. The site schematic in Fiqure 4.9 shows the noise
monitoring locations and surrounding area, as well as the flight
paths used on the takeoff and approach noise test maneuvers.
Stations 1 and 2 were located on an asphalt parking lot at the
Los Angeles Shetiff's Aero Bureau, Station 3 was located on a
grass surface in the golf course on the other side of Lakewood
Boulevard. Background ambient noise levels at Station 3 were
between 61 dB(A) and 65 dB{A). Intrusive noise sources came
primarily from general aviation and commercial aircraft
opecations at Long Beach Airport,

The helicopter pllot at the Sheriff's Aero Bureau, using a
Hughes 3008 hel fcopter, performed the following maneuvers in the
order listed:

l. Appreoach, from east;

2. 62% flat pitch, idle, west;
3, Hover, west;

4. Hover, south;

S, 62% flat pitch, jdle, south;
6. Hover, east;

7. Takeoff, to east;

8. Approach, from sast,

Table 4.5 shows the noise levels recorded during the test
naneuwets at the three measurement stations. The takeoff and
two appreach maneuver;s were executed directly over the noise
measurement array. Noise from the idle {west}, hover (south),
idle (south), hover (east), and the second approach maneuvers
wag not detected at the most distant station, Station 3, hecause
of the high levels of ambient noise during the tests. Lmax
values recorded at Statien 1 ranged from 75.5 dB(A) for Idle
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TABLE 4,5 NOIBE DATA FOR STANDAADIZED HELICOPTER MANEUVERS AT LOS ANGELEB SHERIFF'§ AERD BUREAU

Lacationt L.A, Bhor{ff'4 Asro Bursau Tomperatura: 60 F

fatut Fabruary 1, 1584

Hal {copter Madals Hughos 3000

Holetiva Humidity: 46%
Timnot 0330 ., Wind Bpmadt 1 — 3 knots

I i | | |

|Dist.| Approach [1] | 6% Idie (wast) | Hovoe [Weot] | Hovap | Gouth) | BEX Idie [EBouth)
\From |
Eta— |Pad |Timn [Timo ITima ITime {Tiae
tlon |{ft.) (meo,} Log BEL Laux ](soc,) Lag 8EL meax |(sec,] bog BEL  Lmax [{eec,] Lag OEL Lmax |[sac,) Log 6EL Lanx
| | { I 1
1 {1724 N Bﬁ_.ﬁ__ﬂl‘l.l 04,7 | A8 71,0 06,0 78.0 a6 ¢.3 96,9 BIB | 87 7Fl.AD1 D18 [ 37 60,4 BA.B 7EE

|

| |

| | ! | |

e l43a | s0 ev.e o6,008,9 | 4 62,0 70.072.8 | IO 73.6 BED 75| 37
| | [ |
1 : A 61 |

|

Ni=e,} Huvaer [Eest) | Takool T [2] | Approach [3) |
|From | |
Sta~ [Pud  [Tima [Time 1Timo |
tion pife.)j{voc,) Log BEL  Leax |[sec.) Log BE. teex |(oac,) Leg BEL  Leax |
=} . t | |

1 1178 | 3 .35, gt | 24 08,0 B9 8 PE.D ] 33 04,8 101.8 83,3 |

| 1 i | |

2 |43 | 8 Mo e85 76,1 | R4 60,0 04,7 43 | - - - -
| | | I |

a |eme | L | & | * |

ALl noige dats aern Fecordad wikh A-Froquancy mabghting end nloe responsa timo aversgleg.
® 5 fo dato pbtained dun to high boskpround sahfant nofés.

{4] = Hulicoptur ostimatod ot 41" sltitudo directly over Btatiop 1,

{2] = Holicoptar sskimoted at 100" sltitude directly over Gtaticn 1,

fa) = Heticoptur sotimated ot 60' sltitude directly aver Etation 1,

71.0 B6,8 771 | ad

*

p8.4 B4.2 1.8



{South) to 96.0 dB(A} during takeoff. At Station 2, Lmax values
ranged from 71.6 dB(A} for Idle (South) to 88.1 dB(A) during
Approach. SPL charte for Stations 1 and 3 are shown in Figures
4.10 and 4.l11, respectively, An SPL chart for Station 2 was not
obtained because of a malfunction in a graphic level recorder.

Table 4.6 shows amblent noise data obtained at Station 3 during
five hal f-hour sample periloeds, The second half-hour sample
period included the hel icopter noise tests, while the other four
sample periocds did not. However, all of the ambient noise
sample periods included several general aviation and commercial
jet operations, as well as several in-service 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 measurements near
the airport. However, even with the general aviation and
commercial operations at the airport and moderate traffic on
Lakewood Boulevard, the Legq levels at Station 3 were relatively
low, ranging between 61 dB{A) -and 65 dB{A).

Table 4.7 presents selected Lmax values for intrusive noise not
attribucable to the helicopter test maneuvers recorded at
Station 3 during the ambient noise sample periods, and Lmax
values recorded during the helicopter test maneuvers. Moat of
the intrusive noise was from general aviation fixed-wing and
helicopter ¢perations and street traffic on Lakewood Boulevard.
Lmax wvalues recorded at Station 3 for in-service helicopter
operations ranged from 63 dB(A) for a distant helicopter flyover
te 85 dR(A) for a HughEs hel icopter 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
dB(A), alsec for a fixed~wing aircraft landing. Lmax values
recorded at Station 3 for street traffic on Lakewood Boulevard
ranged from 55 dAB{A) for a passing car to 70 dB(a) for a large

~42-



n - Nmproach
anin)
906

tover (Wast) liover (South)

a0+ Idle (West)

78

60-

50
Sca/minute

—£h-

100
db(a)

80
Hover (Fast)

fover (Bouth} Idle (South)

60-

Sem/minuty

Flgure 4,10 GLR OQutput for L.A. Sherltfffs Aero Bureau Test - Statlon 1

S SR ——



Nyvrcach

D kdlaikest) tiover (Wegt)
'

Tukeof £
Harmsl Case

-t~

*

Idleisouth) Hover (Eagt}

Hover (South)

60~
I i

50 Scafminute

) \

TakeofE
90~ HWorat Case
dnla)

a0-
0-
(i
£0-.

Scu/nliute

Flgure 4.11 GLR Output for L.A, Sherltf's Aero Buresau Test - Statlon 3

e e et i bttt e .
e Lt ik R S b e e e e f T e e ey et e



i e — ey = -

=Gh=

TAOLE 4.6 AMBIENT MOISE LEVELS AT (03 ANGELES SHERRIF'S AERD BUREA)

Locotfont L.A. Bheriff'sa Aero Buresu {Statjon 3) Tomporatures 60 F
Duta: Fobrusry 1, 1884 Aolotive Humidity: 40K
Timny B168 a.m, ~ 11160 n.m, wWind Bpood: @ knots et 180

Hul {coptor Wodel: Hughas 3008

i | Huseuremant|
Anbiont Description |Sssplo Tims |Question  {Lmax |LO,Y |L3.0 |40 |LEO |LOOQ (186 |Lmin |[Lug |Aomarks

-

Ambiont without SiG0-tie8 1/2 hour - - 18 :H] [14] %] 50 4P - 6 haio flyovere,

test oparotionn + 1 jat t.0,
Asbient with 0130-10:00 1/2 houe azf1] e 77 67 1] 54 62 62 [ B halo flyovare,
tant cparasiano 3 Jet t,0,
Anbiant without 1001210342 /2 hour 7512 78 1 a4 1] 53 61 50 [:h] 2 hela flyovore,
tant cparations and 4 Jet t,0,
Aubisnt without 10:62-11122  4/2 hour 76[d) 78 73 68 57 63 62 B1 a4 12 hela flyovars,
tont eporatfons 4 Jut t, 0., B you.
’ Land,
Aabiont without 1458011350 /2 haur as{4] 84 78 &g 5?7 64 3 48 66 B8 holo flyovars,
tant oporatjony 2 p.n, landingn.
1 Jet £.0.y

AlL noluo dote wero recarded with A-froquoncy waighting apd slow respojiea timue avarsging,

{1] = Lmox recordod from test hulicopter %,n, monsuver (visunl Judgemant],

[8] & Lmux recorded frow Hughes 300B holicopter flyover BOO fest in front of Htation 1
at 500 feut altituda {phato sceling).

[3] = Lmox recorded from jet takeoff frowm Long Boach Afrport,

{4] = tmux pecordod ¢row Nughan 008 holicopter Lending ot L, A, Sheriff's Offico
directly aver Station 3,



TABLE 4.7 BELECTED COMPARISON OF MAXIMUN SPUND LEVELY AS RECORDED AT SYATION 3

L8 ANGELEB BHERIFF'S BUREAY

Laocation: L, A, Shariff's [Station 3]
Datay Feliruary 1, 1084
Timay B:38 a.m.= 11280 a.m,

Event Laax

Alrcraft Oparations

Jas takeoff a7
Jat takaoff 73
Jat cakeoff and hal{coptar
flyovar [:1:]
GA Jat flyovar 82
Jot caksoff 88
Jat takeoff 73
GA Jat taksoff &5
Jat takacff 74
GA Lending [:4]
GA Landing 80
Jat Landing 50
Jet takooff 78
Jot taksoff 70
GA wrin angine takeaff 73

ImGorvice Hal{cuptar Operations:

Halicoptar flyovar 87
Helfcoptar ¢i relod and

turnad to airport 84
Hel{copter flyovor 72
Halicoptar flyover a8
Holfcapter fiyavar s
Halicopter flyavar 86
Halicoptar flyaver dirsctly

avorhagd n
Halicoptar flyavar "
Halicaptar flyaver a3
Halicopter flydvos 76
Beli halicopter takeoff n
Hughas 500C turntng

behing station ki
Hol fcoptae turning dirsctiy

ovarhuad 75
Hughse halicopter approach

direatly averhosd -1

ALl notse data wara pacorded with A-frequency wiighting and oiow remponos tima wvaraging,

Ralativa Humidity: 48K

W

-

nd Spead: D knote at 180

Evant Lmox

-— —_—

Hel {igapter flyaver

Hat {captar flygvar

Hughes helicoptar takactf
to Sauth

Pol {ca halicoptor takeoff
to South

Pal ica halicoptar flyover
at 200" wititude

Hai {coptar flyovar
and turn ta ai rport

Hal {oapter fiyover

Hughas 3000 helicopter
flyavar

Hal icoptar flyover at
Ba0* sltvitude

Halicopter flyover tuprning
diracsly avorhasd

Kal tcopter flyovor at 500'!
ol tisude dirmctly overhasd

Hughaa 500C halicoptar turning
di resly overhosd

Halicoptar flyavar tupning
di ractly overhmead

Helicopter flyovar dirposly
averhang

Streat Troffic:

Truck
Truck
Ganaral etreat teaffic
Truck

Halicopta® Tast Manauvars:

Approach
Hovor[wWast)
Takaoft

68
i3]

85

67

78

74
73

75

2

78

73

75

73

74

B2
a2

;]
-}



truck. By comparison, those hel icopter 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 Pagific Wino ang_Rotox

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
additicnal land use details for the locition.

Figure 4.12 shows the locations of the test helipad and the
monitoring stations with respect to the surrounding area. The
helipad and Stations 1 and 2 were located in a straight line on
the concrete general aviation patking area south of the southern
taxiway, Station 1 was 254 feet from the helipad and Station 2
was 409 feet from the helipad: (Station 3, with the Community
Neise 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 £rom intermittent bulldozing on a small tract of
land 300 to 400 feet acuth 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:

1. 100% takeoff throttle, flat pitch, facing north;
2., Takeoff, to west.
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Table 4.8 shows the noise levels recorded during the hel icopter
test maneuvers at the two measurement stations, The takeoff
maneuver was executed directly over the noise measurement array.
The ascent angle used on the takecff maneuver was relatively
shallow as 1is 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 4.3 shows ambient noise data obtained at Stations 1 and 2
using integrated precision sound level meters. The first three
sample periods did not include any aircraft operations, neither
hel icopter nor fixed~wing. Lmax levels for these periods were
in the range 60.2 to 65.6 dB{A) and Leq levels ranged from 57.7
to S58.3 dB(A}). SEL measures the total sound energy recorded
during each period. SEL for the first three periods ranged from
71.5 to 73.2 dn{A}.

Data for the fourth pericd reflect the effect of a takeoff by a
small fixed-wing aireraft. fThe fifth and sixth periods each
included a helicopter flyover. The £fixed-wing takeoff resulted
in a Lmax wvalue of 72.0 dB{A), and the helicopter operations
resulted in Lmax values of 68.9 dB(A) and 70.1 dB(A)
respectively. Leg for each of these three periods ranged <from
62.2 4B(A) to 5.1 dB{A). However, because the noise during
each of these periocds varied considerably in intensity and the
duration of the pericds were not constant, the Leg values are
not directly comparable. A better comparison is afforded by the
SEL results. They show, that the total noise energy recorded
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 B dB({A) higher
than in the £first three periods when there were no observed
aircraft noise events.
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TABLE 4.8 NOIGE PATA FOR STANDARDIZED HELICOPTEH MANEUVERS AT PACIFIC WIND AND AOTOR

Locationt Pacific Wing and Aotor Yomperuturss BS F
Datut Februery 1, 1884 Ralative Humidity: 45%
Timaz 4:00 p,m, wWind Bpuad; 1 - 3 knots

Hul {copter Hodal| Robineen 28

! |

i |

) Dtst,} Idle [North) | Takeof ¢ [1) i

~ s |} Froa | !

Sta- | Pud |[Tims ITime |

tion | Ift,)|(oac,) Loq BEL lxax |{wut,} Leg 8EL Lmax |

& ! | | [
T | | v [
1 | 284 | @7 671 @06 @8, | 16 B& ,3 07.3 B2.3 |

i | i }

e | 400 | 18 bu4.,1 76.% E67,9 | 17 83.8 05,6 Bo.9 |

Al nolsu dats ware recordad with A-frequency wefghting and slow reoponse time avaraging,
[1] = Hol{icapter estiwnted at spproximutely 100' eltitudn dfroctly over Station 8 [visuel Judgument).
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TABLE 4.9

EFFECTS QOF LIGHT FIXED-WING
&ND HELICOPTER OPERATIONS
ON AMBIENT NOISE AT
PACIFIC WING AND ROTOR

Location: Pacific Wing and Rotor Temperature; 65 F

Date: February 1, 1984 Relative Humidity: 45%

Hel icopter Medel: Robinson 22 Wind Speed: 1 - 2 knots
! Measurement | i |

Ambient | Duration | | |

Description | (seconds) | Leq | SEL | Lmax

Ambient without helo 21 58.3 71.5 6l.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, 1500 ft, 63 63.6 8.6 68.9

Helo Looped 500 ft. 43 62.6 78.9 70.1
by nearby mike.

aAll values were recorded using A-freguency weighting and plan
response time averaging.
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4.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS

Noise levels from several actual in-service hel icopter
operations were measured at nine sites in the Long Beach and
Itvine, California area. Three of the sites were located at the
helipads used in the standardized mapeuver 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 hel icopter approach and
departure routes in the vicinity of the Long Beach Airport in
Leng Beach, and John Wayne Airport and the Marine Hel icopter
Training Base in Irvine, california, PFigure 4.14 shows the
locations of noise mopnitoring sites 1-6 in the vicinity of the
Long Beach Airport. Figure 4,15 shows the locations of noise
menitoring sites 7-9 in the vicinity of John Wayne Airport and
the Marine Helicopter Training Base. Table 4.l10 presents the
noise data obtained from all of the in-~service noise monitoring
sites.

Most of the hel icopters monitored in the vicinity of the Long
Beach Airport were flying at ap altitude of approximately 500
feet. Helicopters monitored in the vicinity of John Wayne
Alrport flew at altitudes between 1000 and 1500 feet,
Helicopters monitored at the Marine Helicopter fTraining Base
were at altitudes of approximately 250 feet. Table 4,11 shows
summary statistics of,¥he range of Leq, SEL, and Lmax levels
measured by altitude.
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Nolse Monltoring Locations:
7, Cool ldge St. and Carson St.
/ 8. Corner of Michelson Ave,
IRWNEC-' and Dupont Clrcle
9, Barranca Ave, and Armstrong Ave.

’

S
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Flgure 4.15 Locations of Naolse Monltoring Statlons at John Wayne Alrpert
and Marine Hellcopter Tralning Base



TAQLE 4.10 NOISE QATA FOA ACTUAL IN-SERVICE HELICOPTER GPERATION IN THE VICINITY OF LONG BEACH

| | Eatimated | Mossuraoment |

| | Altitude | Ouration |
Evont Dascription ! Location* [ [in raet) | [oncanda] | Lnq SEL Lmax
Hal{coptar flyaver, 1 500 [t] [1] [11 82
[Station 3]
Hel fcopter flyavar, 1 500 (1] [ {1] 62
[Station 3] i
|
Hughes 3008 approach 1 §00 18 65.3 7841 58.4 :
overhsad ond Looped [Station 1) i
hahind Station 1.
Same ac obova, 1 5c0 18 61.7 744 B4
[Station 2]
Sens ap abova, 1 500 1 [1] (1} g2
{Station 3]
Huphas 3008 spproach 1 500 28 65,5 0.1 70.5
overhaad and {ooped [Station 1)
behind Station 1.
Samo an pbove, 1 500 28 63.2 77 67.3
{Station 2) -
Some as abova, 1 500 11 [1} [1} 52
{Statian 3)
Hughus 3008 approach 1 500 24 85,3 791 70.2
ovarhoad and Looped (Station 1}
bahing Station 1.
Soma am obove, 1 500 24 64,2 77.8 B7.4
[Station 3)
Gaan am abovo, 1 500 {1] (1] 1 84
{Statign 3)
Hughes 3008 approach 1 s00 16 65.8 B1.4 59.6
overhoad and loopad [Statian 1)
bohind Station 1,
Some aa above, 1 500 38 68,3 B0.4 68.8

[Station 2)

AllL noiea data rgcordad with A-frequoncy weighting and sLom roopansa tima averaging,
* 5an Figupaa 4,14 ond 4,15 for atation [ocaticns,

[1] Naiga {svale measured with CNA which 18 not capabls

of recarding measuremont durstion, Leg, end SE for aingle-evancs,

[conti nued naxt page)
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TABLE 4,10 |[continuad)

! 1 | Eatimated | Hasuuremant | I
! | |  ALtituda [ DOuration | |
- Evant Goacripktion | Laocation® I [in Font] | {saconds] | Leg SEL Lmex |
i
: Soema ax phava, 1 500 S} [t] [1] Ga
5 [Station 3}
it
b
it Hughwa 3008 appeosch 1 500 {11 [1} 1) 60
k avernoad end Logpad  [Statian 3)
i behtnd Station 1.
ifr
& Holo Loopad around 2 500 70 63.9 82.4 ER.B
v Statian J and flLem [Station 1}
purstlol to nodsure—
mont arpray,
Samo a4 sbave, ] 500 a4 68,0 61.8 70.0
[Station 2)
Soma oe abovae, 2 500 {11 [1) [11 67
{Station 3]
Hela Laopad tQUO* 2 500 20 8.3 81,3 70,8
tn tront of Sta- {Statian 2}
tion 1.
Soan ma abave, 2 500 (1] [1] [1] 72
[Statian 3]
Hole over golf 2 son 13 68.8 8t.0 7.5
taurna, landod ot [Station 2)
Alr Lagintics,
liala ovar golf a 500 25 §8.2 72.8 63,4
tauren, Llonded ot {Stacion 1)
Alr Logiotice,
Smp ag above, 2 500 27 63.8 784 84,0
[Station 2} -
Holo laoped aver 2 500 63 64,7 83.7 68,3
Station 1. {station 1)
Smg ea above, 2 500 58 66,2  83.8 7.3

{Station )

ALl naisa dota recorced with A-Trequoncy meighting and alow regpones time avoreging,
# Sen Figuren 4,14 and 4,15 for acatiop Locatione.

[1] Noise Levels memsurad with CNA which ia not capable

of recurding mcasurement duration, Log, and SEL far 8inglo~ovento.

[continuad naxt pafe)
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TABLE 4,10 [continuead)

| | Estimotod | Mosourawent | |
i { Altitude | Ourstion | |
Evont dascription [ Lacation® | [in rest] | [maronde] | Leg EEL Loy |
Seap aa sbhove, a &S00 [11 [1} [1] 75
[Btatton 3)
Halicopter flyocver. 2 5060 t11 [ {1 7
[Station 3)
Helicoptar flyaver, 2 500 [1} [11 [1] BE
[Station 3)
Fiyaver sast to weut, k| 500 36 .6 66,7 78.4
Two helos circling. a3 00 a2 §8,8 BA.4 78.2
Hel {coptar flyaver, J 500 72 713 as.8 78.1
Heto turped mt tomap, k] ase B0 88,5 B?.5 73.8
Helo flyovor narth 3 350 [:1:] 68.4 Bg.7 7;‘6.1
to sauth,
Hato frem noeth, 3 asn 2 0.6 B4.0 73.9
thon circlad towar,
Hal o narth, laopad 3 500 g2 FARS ] 50.7 75.7
over towepr, 2nd halo
follomed, twin angine
plLeno tonk off,
Hola Loopad tomar, a f14) a4 §8.9 84,1 74.9
Hola Looped avar 3 5en 50 69.1 E5.1 7.3
site and landad,
Halo loopad and 4 150 L] 8.3 98,9 91.0
Landad diractly ovar !
station,
Hala ovarhpad Bt S Goo 22 .2 Ba.6 768.4
right angle te
atatian,

All nafss data recordsad with A-fruguoncy waighting and slow rooponss tine avareging,

* San Figurna 4.14 and 4,15 for etation Locationa,

{1] Noiss Levalo massurad with CNA mhich ia not
of recopding messurusapt duration, Leq, snd SE.

[continuad naxt
~53-
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v Eo by

TAOLE 4,10 [cantinuad]

| | Estimatad | Moagurwment |
} | Altitude { Duration |

Evans Doagription | Location® | fin rent) | [eagonds} | Log 58, Leax
Holo directly over— 5 500 12 70.0 aa 74,7
hoad,

Holo Leopad avor 5 aso 28 78,2 .7 B3.9
hoad,

Helo turnad bahipd B 500 1) [1] (11 72
uite,

Halo turnod ovor 6 500 1] 1 IS} 73
ai ta,

Hughas 500-C turhad 8 500 [11 {11 {1 8
bahind 61ta, '

Holo tyrnad gver 6 s00 (11 (1 {1] 75
eita,

Hulae tusned over 8 500 1 1! [11 75
af ta,

Madius holo appraoach 7 1000 a3 85.9 M. 71.4
at 10:100.

Hulo loopud around 7 1000 65 B4.1 62,1 G8.1
oita,

Mudiva halo approach 7 1500 43 58.7 78.0 gg.9
ot 1:00,

Holo puased from 7 1500 35 §2.0 77.4 B1.1
10:00 o 3:00.

Holo psosed from 7 1500 18 58,5 2.7 84,3
Aar00 to 7300,

Hala approachad at 7 d 1200 33 81.3 78,5 £6.0

8:00 circtad banind
ofation and dopasrtod
at 1100,

All nalsa data eecafrded with A-frequancy waighting and stew rosponse tima avoraging,

* Sea Figuron 4.14 ond 4.15 for atation locations,
[1] Noisa leveLo awcanurad with GHA mhich ie not capabla
af recording anasurssont durstion, Log, end SEL for afinglo-sventa,

[eontinuod next paga)
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TAHLE 4.10 [continued)

| . | Estimetad | Haasurment | |
] | Altituds | Dupation | i
Event Description | Locatsion® ,I {in fast] | [soconds] | Lm SEL Laax |
Hole Loopud et 4100, 7 1800 131 84.2 B85.4 712
two care papansd,
Holo opproachod and 3] 1000 72 B4.1 Ba.7 72.89
tooped,
Single rotor hela ] asa 17 734 85,4 78.5

circled etation,

Singla rotor halo 9 250 16 73.9 85.9 7.0
circled station,

Tandum rotaor hala ] 250 25 58,5 62,5 7.8
ciriled atation,

Single rator halo ] 250 21 73.7 B6,8 78.7
circlod station,

Singlo rotar hato g as0 15 83,1 93.8 as.4a
circled atation, -

Helicoptar flyaver, 9 250 20 B3.5 86 .4 84,1
Hul{coptar Flyaver, a 250 20 80,9 9.9 a7.2

ALl nolsa detn rocarded with A-frequancy weighting und aloe responss time avareging.
* Son Figurea 4,14 snet 4,15 for station Locatione,

f1] Noioo Lavols menoured with CNA which i8 not cepuble

af recording massuremant duration, Lug, spd SEL for single-evonts,
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TABLE 4.11

RANGE OF LEQ, SEL AND LMAX,

BY ALTITUDE

Estimated Leg SEL Lmax
Altitude (dB(A)) (8B{A)} {dB(A))
{in feet) min 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 72.3-50.7 60.0-78.1
1000~1459 61,3-65.9 76.,5-82.7 66.0-72.9
>1499 59,7-64.3 72,7~85,4 61.,1-71.2

The difference in nolse levels recorded 1is a function of both
the size and type of helicopter as well as the slant distance
from the microphone to the helicopter, Leq and SEL levels for
actual jn-service helicopter operations were measured £for the
duration of each event, which varied considerably. For example,
a helicopter cireling arcund a noise monitoring station has a
larger sipgle-event time duration than a helicopter takeoff or

flyby.
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CHAPTER 5

RESULTS OF THE HELICOPTER NOISE SURVEY
IN
SEATTLE, WASHINGTON

-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 general overview of
hel icopter operations relative to land use patterns in Seattle,
Section 5.2 presents noise measurement data and land use
characteristics at four helipad test 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 LARD
USE PATTERNS AND NOISE

As helicopter traffic in wurban areas increases, so dees the

congern that helicopter noise might adversely impact
noise-sensitive land use areas, such as residential districts,
schools, and parks. It is a result of this concern in Seattle

that city planners, the FAA, heliport designers, and helicopter

operators have initiated a coordinated effort to establish and

implement several helicopter noise abatement procedures. These

procedures include: ‘

- Designating the areas above waterways, freeways, and
railroad tracks as helicopter flight paths;

- Routing helicopters away from residential areas whenever
possible;
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= Limiting the npumber of helicopter flights during the
nighttime hours of 10:00 p.m. to 7:00 a,m.

- Following industry-wide helicopter operational noise
abatement procedures, such as those published by the
Helicopter Association International |["Fly Neighborly
Program”, Hel icopter Association International, February,

l98z2].

without a thorough study of citizens' reactions to helicopter
noige, it 1is difficult ¢to judge the overall effectiveness of
thege procedures. However noise complaint cstimates cbtained
from airport officiala 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 meore 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 hel icopter operators,
and airport and clty officials, there are currently fifteen
permanent helipads located in the Seattle area. Figures 5.1 and
5.2 show the street map locations of these helipads in North and
South Seattle, respectively. Test were performed at locations 1
and 2 in PFigure 5.1 and locations 1l and 14 in Fiqure 5,2.

The hel ipads in Seattlé are located in three principal areas:
the Commercial Businessf District; Boeing FPield 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 hel ipads and
commonly used hel icopter £1light paths.
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In the downtown area of Seattle there are helipads at three
television stations, a hotel, a bank and two hospitals
{locations 1 through 7 in Figure 5.3). The helipads at the three
T.V, stations (KING T.V., KOMO 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 hel ipads occasionally for
emergency search and rescue operations. Because of the
unpredictable nature of news stories and emergency situations,
the daily number of hel icopter operations originating from these
hel ipads varies considerably, but is generally not more than
about eight per day at each helipad.

The hetel helipad is privately owned by the Edgewater Inn and is
used primarily by hotel customers who charter private hel icopter
companies to transport them between the Inn and either Boeing
Field International or Seattle-Tacoma International Airport. The
number of operations at this helipad usvally 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 Pirst National
Bank and is mainly used for executive personnel transport,
Hel icopter operations to and from this helipad are fairly
infrequent. The helipad at Harborview Hospital and the one at
Virginia Mason Hospital are served mainly by military hel icopters
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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Hel icopters operating in the downtown area usually approach and
depart from the west from Elliott Bay, from the east along Route
520 or Inpterstate 90, and from the north and south aleong
Interstate 5, Route 99, or the Duwamish Waterway.

Boeing Field International Airport, located 4in the southern
pertion of Seattle, has the highest concentration of helipads in
the city. There are currently eight private hel icopter companies
operating at the airport (locations B8 through 13 in Figqure 5.4).
These helicopter companies provide a wide range of services such
as maintenance and repair, personnel transport, public services,
FAR L35 charter services, and heavy lifring for constructions
projects. Each 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
Renton, Washington, This helipad accounts for approximately two

operations a day.

Land use directly to the northwest, west, and south of Boeing
Field International Airport is predominantly heavy industry.
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 socuth along the
eastern perimeter of the airport.

Helicopters that operaté from the helipads at Boeing Fleld
International Airport nﬁrmally fly along Interstate 5, Route 89,
or the rallroad tracks when approaching or departing to the north

or south, To fly east or west helicopters cannot aveid passing
over residential areas, 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
Weyerhauser, 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-rel ated work outside of the immediate Seattle area, There
are between five to ten operations a day originating £rom
Weyerhauser's facilities, The common use helipad, which is also
located at Seattle~Tacoma International Airport, is owned by the
airport and accepts transient hel icopter operations.
Seattle-Tacoma International Airport is situated in a
predominantly residential area. It is surrounded on all sides by
detached gingle family and medium density housing. Puget Sound
lies approximately five miles to the west.

Officials at the airport have reguested that helicopters from the
northwest and southwest f£fly over bPuget 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 helicoptéer-related noise complaints
received at the airport originate in this area to the west.

Hel icopters operating to or from the north and socuth are
requested to use Interstate 5, Route 9% or Route 509,
Hel icopters operating to or from the east are asked to use Route
518. 1In 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 10:00 p.m. to 7:00 a.m.

-70 -



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
hel ipad test sites chosen were Aerccopters, Inc. and Weyerhauser,

Inc., located outside the Central Business District (CBD). The

two other helipad test sites chosen were located within the
Seattle CBD. Company officials operating these two helipads
requested that their corporate names not be used in this report,
Therefore, these two helipads will be referred to as Seattle CBD
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 at
each of the four hel ipad test sites.

5.2.1 Aprocopters, Ing,.

Aerocopters, Inc. 1is a privately owned hel icopter company based
at Boeing Field International Ajirport., This is location 11 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 a
mile to the east of the helipad.

Three nolse monitoring sﬁatlons were set up in an array extending
100 feet, 280 feet, and 480 feet south of the helipad., A site
schematic showing the locations of the 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 Pield International Airport, and were
approximately 35 feet to the east of the airport taxi way.
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Regul ations at Boeing Field International Airport ©probibited

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

helipad were adjusted to avoid setting up any station directly

next to a parked general aviation aircraft.
airport property; consequently  there were

The helipad is on
several aircraft

operations taking place during noise monitoring of the test

maneuvers, Most of the operations were

general aviation

aireraft. In addition, several trains passed by during the test
maneuvers from railroad tracks along the eastern perimeter of
Boelng Field International Airport. Noise from general aviation
aircraft operations and trains contributed to a high backgqround
ambient noise level dutring the measurement periods.

The hel icopter pilot at Aerocopters, Inc.

using a Bell 206B

Jetranger III, performed the following maneuvers in the order

listed.

1. 1008 flat pitch, idle, West;
2. . Bover, west;

3. Takeoff, to South;

4. Approach, from North;

8. ‘Takeoff, to South;

6. Approach, from HNerth.

Table 5.1 shows the noise levels recorded from the test maneuvers
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 hel icopter passed directly over

Station 3 approximately:50 feet to the west of
This may explain why the Lmax value recorded
the first approach is higher than that recorded
the second approach the helicopter maintained a
to 40 feet parallel and to the west of the

7%=

Stations 1 and 2.
for Station 3 for
at Station 2. On
level altitude 30
noise measurement



TABLE 5.1 HOISE DATA FOR STAMDARDIZED HELICOPTER MANEUVEAS AT AERDCOPTERS, INC.

Location; Aarocopter, Inc,

Dutes March 26, 1884

Times 2530 p.m,

ilol {coptar Hodels Uatl 2Uul Joetrangar TII

Temparoeture; 63 F
Dem Paint: 38
wind Spead: 5 - 7 knats From H,E,

| | | 1 |
IDist, | I1dlo [ Waet) | Hover [Weut)] | Takeof F 1[1}[+) i Approach 1[2]1+} | Tokeoff 2[1){+}
|From |

Bto— |Pad |Time |Time |Tiaa 1Tins 1Time

tien I[ft.)|(s00.) Loq .. BEL  lmax |(svc,}) Leq SEL  lmnx |[sac,) Log BEL  Leax jlssc.) Lag QEL  Lmax |[sec.) Lig BEL Lwsx
q i

F]
L
. 1 ltwo | 31 68,8 01,7 $00,3] 36
| 1 I |
I~ g lem | 32 002 65,0 B3.2} 97
1 | | |
3 j4m | 7 |
] | |
[LITTA Approach 2[+] |
|Froa | |
I

Bro- |Pod  |Time

tion |(ft.])]{soc.) Lug SEL  Lmex |
| |

1 108 | 88 B33 08,8 B60.0 |
| l

2 |0 | 40 @7 62,7 .00,% |

i i I
l

R et AL b N 1o b e e 13 ok e e e Srm aem o e e

00,6 %03.8 101.2] 17 91,1 103.3 60,7 | 32 64,0 68,9 03,1 | 14 603 100,7 06,9
| | |

7.8 84,6 @281 17 85,1 ©7.4 609 | 35 82,7 07,8 B9.0 | 13 B4.3 BS.5 BR.E
| | |

|
|
|
(
}
t l ! |
!
|
|
[
¢ L CI 84 |

All noias dats recarded swith A-frequancy waiphting and olow repponss time
evoraging,

{+] = Nojge data not directly compurpbio with corresponding date in othee teate,
Gua taxt.

¢ = pmhiant background nofse too hiph ko datect menbuver.
[1] = Hulicoptar at 60' oltituds 40' wast of Gtation 2 [vieusl judgemont),

{2l = Hulicopter et 40' sltituds A0* woat of Erntion 2 (viewol Judgemast).



array. This accounts for similar neoice levels being recorded at
all three stationas. 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 SFL charts from Stations 2 and 3 for each maneuver are shown
in Figures 5.6 and 5.7, reapectively. A chart i{s not available
for sStation 1 because of walkie-talkie signal interference with
the GLR motor. (Subsequent bench tests of the sound level meters
and a review of the measurement data indicates, however, that the
walkie-talkie does not affect the sound level meters.)

Table 5.2 shows ambient noise data recorded at Station 3 for two,
hal f-hour and one, one-pour congeécutive gample periods. Station
3 was located adjacent to the airport taxiway; conseguently,
several general aviation and jet aircraft passed near the station
on their takeeffs and landings which accounts for the high Leg
levels recorded, ranging from 73 4B(A) to 84 d4B(A}). Due to the
hich frequency of alrcraft operations during all of the sample
periods and a Lear jet taxiing within 25 feet of the microphone
during two of the sample periods, it is not possible to draw any
firm conclusions on the contribution of the helicopter test
maneuvers to existing amblent background noise levels,

Table 5.3 presents maximum sound levels (Lmax} rec¢orded at
Station 3 for non-helicopter neise events that occurred during

the ambient noise sampl e periods (primarily GA and jet
operations) and the Lmax levels recorded from the helicopter test
maneuvers that could be detected. The highest Lmax level

measured was from a Lear jet warmup within 25 feet of the
micreophone that registered 114 dE(A). Two Boeing 757 Jjet
takecffs 200 feet to the west of the measurement array registered
maximum sound levels of 90 dB(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 tweo
takeoffs, and 91 dB(A) for the first approach.
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TABLE 6,2 AMAIENT NOIGE LEVELE AT AERDCOFTER, INC.

Twmparsturar 53 F
Duw Ppincy 38
wind Epaud: B = 7 kants fros NE

tocationt Asrocopter, Inc, [Stution 3]
Datot March @, 1804

Tima:1 12:30 p.n, 2345 p.w,

Hut1copter Models Bull 206D Jot ronger II1

Mogsuranunt

Aubiont Duecription |Suwsplo Timo | Duration |Lmax | LO.1 {L1.0 {130 |L6D (LSO LB ILwin |Leq [Rmmarke

Aabiont without 12136-1106 1/2 Hour  114(1) B8 B2 76 ED 66 B5 84 7 1 Jat t,0,, 2 com, Jat
hel fcopter tost flyover, 1 GA Llend, 1
GA t.o.p 1 Leor Pt wormup,

-BL—

mAROUVArH
Aubiont without 1:08-1138 1/2 Haur 8h[a} B6 83 78 G 2] 64 83 62 73 a2 Jot fly by, train pessnd ‘
holicoptar tust by, 1 Jat warm-up, 1 GA
nappuyary warm-up, 767 t,o., 2 GA t,o.
Ambient with 1 146-2146 1 lour — 88 o7 78 73 45 (1] B0 84 Cawmapciol jat t,0., 2 jer
hal iceptor teat riy by, 1 jJat tanding, 1
MUNUUY Ure GA t.o., Loar Jot warerup

1 re. Prom mic,, OA warm—up.

ALl naiso dota wura recordud with A-frequancy
wajghting and alow racponse time overeging.

~ = Na voluea obtalnud dua to equipment aalfunction.

{1) Lmux from tear jot warsup 25 feot from microphans,
{8} Lmpx from jot takooff,

R — - . . i
et Nl U Lt tataT i A b e e s s e e L 1R Tt s



TABLE 5.3 SELECTED COMPARISON OF MAXIMIM SOUMY LEVELS AS RECORDED AT
STATIDON 3 AEROCOPTERS INC.

Locationt Aerocopter, Inc. {Station 3] Tompnraturo: 53 F
! Data: March 26, 1584 Dam Point: 18
i Tias: 12138 p.@, = 2245 p.M, wind Spasds S — 7 knota from NE
W
doparal Aviastian oparationo: Lnax
Gonerel Aviukion Wamup B2
Ganoral Avioticn Tekooff 78
Gonoral Avistion Teheoff 8
Gonoral Aviation Takooff 77
Ganaral Aviation Takeoff B0
i Sanaral Aviatian Landirg 74
G Jut Opmrationat
il
\w Jat Takaaff vo
" Boaing 757 Jeot Takooff a0
Boaing 757 ot Takaaff 80
::\; Jot Takaaff 1]
g, Jos Landing 8
Jot Fiyavar 78
Jat Flyaver 78
Jot Flyovoer :x]
Jot Flyovar B3
Joat Flyover a2
Jat Flyaver m
Jot [taxi] 1)
Lanr jat wamup 114

{25 ft, from microphona,)

Hal icoptor Tont Meneuvaerss

ldie{want] 77
Tokoaf f 1 -]
Takaorf 2 B4
Approach 1 n

All noiso duta were racarded with A-frequency
moighting and olow rosponoa tims avarnging.

e o o, A Rt TR T
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5,2.2 Seattle €D Site 1

The helipad at the CBD site 1 is located approximately 50 feet
above ground on the rooftop of a building in the Seattle
Commercial Business District. This is location ! in Figures 5.1
and 5.3, Land use in the downtown area around the helipad is
comprised primarily of low-rise commercial and retail businesses.
There are several high-rise 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 monitoripng station
locations as well as the flight paths used on the approach and
takeoff maneuvers, Station ) was located on the gravel roof of
the helipad building 110 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 1, using a Hughes 500D
helicopter performed the following maneuvers in the order listed,

l. WwWarm-up;

2. 100% flat pitch, idle, Scuth;
3. Hover, Socuth;

4. Hover, West;

5. Hover, East;

6. 100% flat pitch, idlie, 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.,) Staticns 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, respectively.

Table 5.5 shows noise data obtained from a one~hour ambient ncise
sample and a half-hour ambient noise sample measured at Station
3. The one-hour ampient noise sample includes the helicopter
test maneuvers which lasted for approximately 15 minutes and
moderate automobile traffic on an adjacent street. The half-hour
ambient noise sample measured existing background ambient noise
without the hel icopter test maneuwvers. There is only a one dB({A)
difference in the Leg anpd LS50 (median} levels between samples.
This seems to indicate that there was no substantial contribution
of the noise from the helicopter test maneuvers to existing

background ambient noise levels.

Table 5.6 presents maximum sound levels recorded at Station 3
from non-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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TABLE 5.4 HOISE DATA FOR SYANDANDIZED HELICOPTER MANEUVERS AT

Location: Eoattie CBO Situ 4
Drtes  March 27, 1084

Timug 4300 pom,

Hel {coptar Hodels Huphues 5000

SEATTLE CBD SITE 1

Tompuratures
Duw Pointi

BS F
40

.d'
e

Wind Hpued: 1 = 3 knats {rea South

ILIEIN Jdlaf South] i Hoverf South) ] Hovar|Wagt) | Haver{Eeot] | Idilu[Euet)
[From |
§to~ [Pad |Tima | Timn [Time |Time |Tino
tian |{ft,}|{eec,) Leq BEL lwax j(eec,) Lag 6B Lmex }[vac.) teq BEL Lwex |[sec.} Leq SEL Lwmax [[sec,) Leq BEL Lmex
| | | | H [
1 |10 | 32 85,3 100,68 BS.4 | 35 BB.B {04.2 07.8] 41 g7.2103,3 0,0 | 36 B0, 1066 M6 38 66,3 102,1 BE.A
i | | | | I
g2 1215 | . L) L) I . . LI ’ » . | . . . | . . .
i | | { | i
a |ess | . | | ’ | . { *
| | | I
[LITTH] Takueal T 9[1) | Approach{1] ] Takooff 2[+)
|Froa |
Sto- JPod [Tima |Tine |Timu

tion |{ft.)|(seec,) Leq SE8. Lmex }[sec.} Leg SEL Lmax {[sec.) Log SEL  Lmoax

|1 | t

1 1110 | 48 ©B0,4 103.,2 100,4| 98 ©0.9 108,8B 87,7 -
| | | |

2 &6 | 16 B4.4 BB.4 00,1} 37 85,4 101,91 B2.4] 18
H b | {

a 188 | 85 | B4 1

ALl noise datn ware rocorded with A-Frequancy
wujghting ond wlow responce timo aversdlng.

[+]=Hoisa data not di'ranlly comphroble with correpponding data in other

~ = ftution 4 dicauntied bufore thu socend tekeaflf,
® = Buckground noi e too high to dotoct munsuvar,

84,8 B7.5 M.7

tectd,

B5

Ben taat.

|
i
|
|
(
|
|
|
{
{
|

{1]=Heuio astiastad at 70' sltituds direcily over Station 2 (pheto scaling).
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TAILE 5.5 AMIIENT HOIGE LEVELE AT SEATTLE CAD SITE 1

Locatinnt Susttle CBOD Site 1 [Statian 3)
Datu: Hurch £7, 1684 ‘

Timug 12145 poe-2130 p.w,

Hulicoptor Modal: Hughee SO00

Tomperotures 65 F

Ubw Point:
Wind Bpaady

L]
1 =3 knats from Soulh

Honawrcmant
Asbiont Description |Bwmple Time | Duration [Lmox [LO,Y jL1.D jL1D LGB0 [LBO [LBY [lmin |Log }Auaarke
Anbkiont with 18145-1145 1 Hour 8s{1] B3 78 73 (1] 1] 67 -1 1] Includesn modarata car
holicopter tast trofflo, police car with
[ TOEITT siren, bue, cor hors,
Anbient without 2:00-3 100 1/2 Hour B7(2) B4 77 70 64 [:10) 57 B8 68 Includes moderete autonobile
halicoptap tost traffic.
BBRBLUYEFE,

Atl dutn ware racorded with .A-freguency
waighting ond elom responsa timo avereging.

{1) = lmax recorded Crom tost holdcopter tokeoff,
[8) = Lmax recordet from 1B-whopl seni truck brask squeol.



TNILE 5.8

Location: Seattla COD Sita 1 [ Station 3]

L1 H

March 27, 1504

GA Flyovars:
GA Flyaver
Btrest Trarfic:

No Automobita Teaffic
Pal{ca Car With Siran
Car Horn

Car

Bun

Truck

Camant Truck

Truck

Dump Truck

Bom{~truck

Semi-truck

Semi~truck accalorating
Hraks oqueal

Halicopcar Taot
Hanauvaray

Tokaof P 1
Takaoft 2
Approsch

73

EgR

Temporaturo:
Dlew Pointe
Wind Speed:

ALL nnise daty wers recordad with A-frequancy
waighting and slom reopopos tiae avaraging.

-88-

SELECTED COMPARISON OF MAXIMUM SOUND LEVELS AS RECORDED AT
GEATTLE (BD SITE 1 STATION 3

55 F
40
1 - 3 knots from Scuth
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5.2.3 MWeyerhauser., Ing.

Weyerhauser, Inc, has a corporate helipad on the western
perimeter of Seattle~Tacoma International Airport. This is
location 15 in Figures 5.2 and 5.4. Land use in the vicinity of
the hel ipad is vpredominatly detached single-family housing.
There is a large park located a half mile directly to the west of
the hel ipad.

Three noise monltoring stations were set up in an array extending
150 feet, 300 feet, and 452 feet south from the helipad, Figure
5.12 gshows a site schematic of the noise monitoring locations anrd
sutrounding 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 a grass surface approximately 800
feet to the west of the airport runway.

The helicopter pilot at the Weyerhauser helipad performed ten
separate maneuvers with a Bell 206B Jetranger III helicopter.
The maneuvers are shown below in the order in which they were
performed.

l. Hover, East;

2. 62% flat pitch, idle, West;
3. Hover, West;

4, Hover, South;

5. 62% flat pitch, idle, South;
6. Takeoff, to South;

7. Approach, from North;

8. Takeoff, to South;

9. Approach, from North;
10, 62% flat piteh, idle, South.

Table 5.7 shows the noise levels recorded from the test mapeuvers
at the three measurement stations. Takeoff and approach

maneuvers were executed directly over the measurement array. The

- B9 -



I I Contaal Noawer ' ‘

Alrpart Bui ldings

P!

Curpete Surface vy

Takaeoff and Approach
Flight Path

800 £x. telipad( y Y ——Fm e — e >
Searton ! 5‘“““"il S:ullon?'
150" 432!

00*
Grasa Burface

%

Taxiway

]
i
|
|
I

Service Hoad / Concrata Pad
2=Stare
Weyernauser Hangar
1-Gtory 1-Ctory
wilding Bullding

Flgure 5.12 Slte Schematlc for Weyerhauser, Inc. Test Slte

P o prar b, L e

e e PP e A e 13 |t



o i =

~T16~
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TAILE 5.7 HOUISE DATA FOR ETANDARDIZED KEL ICOPTEH HANEWVEHI AT WEYERHAUEER, INC,

lLocationy Weyorhaugar, Ing,
Dotet March 27, 1884
Timar 4120 pum,

Boll 208B Jot ranger 1II

Tompuratorat 83 F
Duw Paines 34
Wind Bpend:

A knote from Gouth

I | i
Inist.] Hover {Eant] |

| Haver[wWost]

i
! Tdie [Wapt)

|
[ Hovar [Bouih]

|From |

Sto~ [Pad [Tima |Time

tion J[ft.] [wac,) Leq GEL  Lwex {[epe,] Lag SEL Lmsn

[Tine
|isec.) Log BEL
'l

Loax

[Timn
l{ose,] Loq BEL lamax
|

ITima
[{soc.} Lag SBEL Lman

i
@ &7.1 102.1 00.4 )

]
78, g2 0.7 | -

t |

1 tig0

| |
2 Jaob | 3

| |

|

1
34 78.8 1,0 82.4{1)] a3

88,8 103.8 g2.8[2]}

94 74.4 80.8 78.7
|

34 B5,4 100.7 §1.3[2]]11]33 &2.0 77.1 81.3

34 WA 7.4 9.0

1

l

[

[ 83 78.0 81.9 7.0
|

I

a |4s52 e 74 2 la)l [:33 wn
| | | | I | |
IDist, } Idle [Bauth)] | | Approach 1[3) ] Takaof f 2[3] [ Appraech 2[3) |
|From § |
Bte— {Pad [Tima |Tima [Timo ITime |Tiea Loqg GEL Laex |
tian {{ft.]|[ees,] Log EEL Imax J{eec,) Log BEL Leux |[suc,) Log 8EL  Leax |{oec.) Leq BEL  imax }(smec,) |
! ! - | | { I |
1 |40 | 33 68,7 4.8 7.B| 96 HE.B100,@D5.8 | 21 @O.? 103.5 BE.O0 | 12 0.2 t00.8 B6,.0 } 38 80,7 108.2 100.8]
| } b | | | l
g |app ) 32 &R V7.0 O4,A| 18 BAB BEODM,D | 22 5,3 bA,6 84,6 | 12 B6,7 #7.4 BB | 38 64,68 100.,4 M3.6)
| | [ | ] ! i
a |asz2 | 60 1 ar ] an | [:] g |

All nnios data wure racarded with A-fraquancy
wuighting and slow responsa tlmb svoraging,

= = No date ohtalned due to pguipment mat function,
[1] # Lmax valwe {ncludes portlan nf hovur sunouver,

{2] = Mupsurement sampls period {ncludas
paesing 2-engine et overhoad,

[8) = tisio ectimated ot 50 altitude directly
ovor Station 2 [visuwl Judgemant),



gecond takeoff was executed at a slightly 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 than the first takeoff,

The helicopter pilot also £lew 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 £irst approach, Figures 5.13, 5.14,
and 5.15 show the graphic charts of all of the test maneuvers as
recorded at Stations 1, 2 and 3 respectively.

Table 5.8 shows data obtained from two hol f-hour ambient noise
sampl es at Station 3. Ambient noise Leg levels for the sample
period with the helicopter test maneuvers (Leg of 71 dB(A)) and
the sample period without the test maneuvers (Leg of 73 dB{A))
were not very different., This indicates that ncise levels from
the hel icopter 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 (%1 dB(A} and 92 dB(A),
regpectively) were from jet takeoffs at the alrport.

Table 5.9 shows maximum sound 1levels of non~hel icopter 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 dB(A) for a
large commercial two-engine jet, By comparison, maximum sound
levels measured during the test landings and takecffs ranged from
87 dB(A)}) to 90 dB(A) and noise levels from helicepter idle and
hover maneuvers from 59 dB{A) to 74 4dB(A).

- 92 -



tE-

shppeeiren
o UL mm ‘HH il I W“H ” * 1 ”m i
- I [y

oo JHHINL el .’Th“i",ﬁ_j

uai. I ' % i _rkuu Lr{ Hi :Jf'r M

- UL UL

Figure 5.13 GLR Ouiput for Weyerhauser, Inc, Test - Statlon |



‘ . Ibver (waat i il
Al i il H ’ JW n'h?f?-‘,
tover (Eant it I | T kT
‘m—.‘ f—ﬂi“ -. J il Iy . l I ‘lil! I“ Idlru‘:‘uu:n
) i ‘ T ' Idlutwcs:] AJAJ"‘%{‘%{\}-%}’ I ; '.1'? ;- I
: | i fitd N/ J
g0~ 113 ! ‘ _ _h l’ I] ii’!l’ ::l:; l,!' WY el
San/minut
dhmmn— i] !H,_- Takeotf | 1|} Tekeotf 2 W Nproeh 2 11y
| . |
"~ 0
! !
il 0
u/\m‘l{*’“ | Al
a AN ::“‘ il 1; j
' ;fiif ! T} i{ iJI;" ! %H! J? ?ﬁ,

Flgure 5.14 GLR Output tor Weyerhauser, Inc, Test -~ Statlon 2



7

- ) a0

(i1 4]
il

| Wk ] et
| Y LA 1 R 1 TT East) - { ;
WWI{H | TE e 1P 1 tchenc i AR
60= . 1 .‘LHHM A /“" 1] 1 {,M{_J ri. H: -”ﬂ.
uinute

—--¢—__~__
————
‘:'_"7_—-*—-'_.—"'—"
R
8 =
g e —

8

O 111 RO R (AT
40— J : akea f . Il f‘H’rDﬂCh 1 1L TakonFE 2 HE 11 : TT)I’(‘:L:II 2 .
el | (It [
- i1 —\\- ] LA (iRl . L ,ru..._ 1441 L.
:E:;.,.n.j,{e le | \‘ | “”Hﬁ | mu | wWW’“HWWH

Figure 5.15 G6LR Qutput for Weyerhauser, lnc. Test - Station 3




_96_

TAGLE 5.8 AMIIENT NOISE LEVELS AT WEYERHAUSER, ING,

Locationt Weyarhsuear, Inc, [Statign 3] Tuompuratures 63 F
Datas Harch £7, 1084 Das Pointy 34
Timot 4383 p.a. = 137 pom, Wind Bpeedt 4 knotas from South

Mol {coptor Hodali HBaoll 2088 Jesrongor IMX

Hoasuronent
Anblent Dauwriptton [Svapla Tima | Qurstion Jleax |LO.1 |L1.0 JLID 168 o0 BB ILein |Leg |[Husorke

Amhiont with A41B83-4153 1/8 Hour 01{1) PO a7 70 BB a5 43 LH] 71 2 GA t,o., 1 GA Tlyaver,

haol icoptes toat € 3=ungine jot tondings,

mopouvoro, 1 Jet Fiyover,

Aubient without 51076137 1/2 Hour  f2(E] M 23] BB 48 44 42 a2 73 b Jot to., & BA f,0.,

hal {coptar toaf 3 Jot Landings, 3 GA

Banauvers. flyovars, Jot taxing
00G fi ewny.

ALl nojap dato were recorded with A-rroquancy
wolghting and ulow recponeo time ovoraging.

111 = Lwex recordad {rom 2-angino Jet takeoft at eirport.
[2) = lmoa recordod from 2~pngine jot takeoff ot olrport.
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TABLE 5.9 SELECYED COMPARISON OF MAXIMIM SCUNG LEVELS AS RECORDED AT

Location:

Oata:

STATION 3 WEYERHAUSER, INC,

Horch 27, 1684

GA Operationss

Gonaroal Aviatian Takaoff
Ganaral Aviaticn Takaoff
Gonarel Avigtion Flyover

Jak Oporationo:

Jot Tekaort

Joat Tukooff

Jat Toknaf?

Gmall Jat Takeaf?

Jat Takeoff

Jat Tekaaft

Jot Londing [omall jat)
Jot Landtnp [emell Jet)
Jat Taxing 900' omay

Helicoptar Tast
Mancuvarss

Hovar[Eaat)
Idla{Eant)
Hovor[Wost)
IdLa{nnot)
Havar[South)
ldla[ South)
Takaoft 1

- Tokaoft 2
Appraagh 1
Apptooch 2

Waysrhausat, Inc, [Station 3) Tompersturas 53 F

Omw Point: 24
Windapesd; 4 knots from South

Laox

70
:4:]
B4

76
"
74
82

9
go
60
57

72
70
(1)
a1
7
L]
[irg
920
:]
as

ALL nofsa deta were rocorded With A-froquency
eaighting and tlow responcd $1ms avaraging.
[1] Moosuromont oample pariod §noludes pesuing

2=gngina ] &t ovorhoad,

-97-



5,2.4 Seattle CBD Site 2

The helipad 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., fThis is location 2 in Pigures 5,1
and 5.3. Land use in the wvicinity of the helipad consists
primarily of low-rise and mid-rige commercial and retail
businesses, The Seattle Skydome and Exhibit Center are located
approximately ten blocks to the north of the helipad. Elliott
Bay and the waterfront tourist area are approximately a fourth of
a mile ¢o the west, Three noise monitoring stations were set up
in an array extending 118 feet, 237 feet, apd 355 feset pocth Lrom
the helipad. The helipad is located 70 feet above ground op the
rocf of a five story building in the Seattle Downtown Commercial
District., PFigure 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 ware high because of moderate to
heavy automobile traffic on nearby streets, and a mono rail that
passed 25 feet from Station 3.

The helicopter pilot, using a Bell 206B Jetranger III hel icoptetr,
performed the following maneuvers in the order listed,

l, 100% flat pitch, idle, Scuth;
2. Hover, North;

3. Hover, West;

4. 100% flat pitch, idle, West;
5. Hover, East;

6, Takeoff, to North;

7. Approach, from South;

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 passengers and cargo during all of the standardized test:

maneuvers,

Table 5.10 shows the noise levels recorded from the mapeuvers at
the three measurement stations. The hel icopter 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
Statioens 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
£rom Station 1 because of a malfunction of the Graphic 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 bhecause of a CNA mal function, Distributional exceedance
and Leg data, therefore, could not be obtained. The malfunction,
however, did not affect the sound pressure level display. Leg
ambient noise levels in the absence of helicopter test maneuvers
ranged from 62.6 dB(A)} to 66.3 dB(A). Ambient Lmax values ranged
from 71.8 d8(a) to 77.7 dB(A). Almost all of the hel icopter idle
and hover maneuvers recorded at Station 2 during the test had
maximum sound levels within this range.
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TABLE 6,10 NOISE DATA FOR STANDARDIZED HELYCOFTER HANEUVERS AT GEATTLE CBD STITE 2

Lacationms Y
Dotnt March 28, 1984
Timor 10tB5 o.w,
Holicopter Maduli

Ball 2068 Jetrenper IIT

Tamperaturas 46 F
Dow Paint: 43
Wind Spund;

0 - 1 knake fros South

|

[tHet, | Warmup [South) | Idie [Eouth] | Havur [ Horth] | lover [Waat] | IdLa (Wust]
|From )
Sta— [Pad  |Timo [RALT ITina [Time ITime
tion |{f:,)]ls00.) Log BEL [(s8c.) Leq SEL lmox Jfsns.) Loq 8EL lsox {{sac,) Log BSEL lmox |{esc,} Leg BFL Lmax
[—-=l } I i |
4 |10 | 47 67,7 84,372,2 | AB 74.0 80,7 75,2 | 8B 75,2 00,7 7B.B | 30 8.0 81.6 78.1 | 44 73,0 B8.4 74,4
| i | | | |
2 (&7 | hd . i . . b4 ] 34 723 07,8716 ) 31 3.8 88.7 7.4 | 43 725 mO.B 74,2
| | I | t | |
(=
= 3 [aBs | | s LI | 73 | 72
(=]
1
| i | 1 | I
| | Hover {Eaet] | Takeoff 1 (Horth} | Appraach]al | Tokeofr 8 (South][1] |
|D4at.| I
Gta~ |From [Time [Tiaa {Time [Timo ]
tion |Ped Jfesc,) Leq GEL Lmsx f{eec,] Log SEL Leax J[esc,) Leq SEL Lmex |[soe,] Log SEL  Laox |
| | ! { | |
1 1110 | a8 B0.2 05,7 82,4 | B3 2.1 100,7 B4.00 43 B5.1 101.402.4 | BB 0.0 B4,7 78.8 |
I | | { | |
e |Je37 | w6 78.4 09,6 70,86 | B2 B5,2 B86.6 O0.6] 43 63,8 100,282.8 | 72.2 8.8 78.1 |
I ! I i | |
a Jass | | L ] 2] | 73 |

ALL pofse data mory recorded with A-froquency

woighting and slow regponca tieo avarsging.

b lvantarm £

I1]
{2l
#* = packground nofsu oo high to detect manouvor,

= Hul {copter ot B5' altftude
= lal jcopter ot 6B' altitude

diractly over Station 2
diruotly over Stution 2

[photo wceling).
{photo wcaling).
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TABLE 6.11 SELECTED AMIIENT NOIGE LEVELS AS RECORDED AT
STATIOK 2 BEATTLE CBD SITE 2

Locatigns Samttlw (DD Aite 8 (Station 2) Temparatura: 44 F
Datas HMarch 28, 1004 Dem Points &2
Wind Spoods O = 1 knots Prom South

Mesgurament
{ Duratton | | ! I
Asbient Dasoription | [osconds) |Leq [SEL |Loax |

Amhient with
midarate cutdmobilo

traffic prosant aon 82,7 M.4 71.8 (1)
Bema a8 above 602 63,1 M3 77.7 (1)
Sema as above 1340 62.6 |8 78.8 (1)
with soderats traf-

fic and manorail 34 66,3 00,5 77,0 (2)
with oodocats traffic 509 80.3 ®,2 73.2 {1}
Soma as abavs, .1} 84,1 M8 73.8 (4]

ALl mabiant nojas dats wero racarded with o f 4 K ISLH
nith A-Fraquoncy waighting ond olow reaponse time avareging.

{1} = lmax value 10 dus to car op truck $raffic on astoet,
{8] = Laox valua s dus to monorail pasning 75 faut from
atcrophone,
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Table 5.12 shows Lmax values of selected non-helicopter
noiga events and the helicopter test maneuvers recorded at
Station 3, The highegt non-helicopter Lmax value recorded
was from a fire truck which passed 40 to 50 feet from the
microphone and registered 91 dB{A). This is the same Lmax valua
recorded at Station 3 for the takeoff and approach maneuvers
directly over the station. A monorail that passed over the
street adjacent to  Station 3 registered Lmax values that
ranged from 71 dB(A) to 83 dB(A). By comparison, the idle and
hover maneuvers detected at Station 3 registered Lmax values
between 72 dB(A) and 74 dB(A},

5.3 ACTUAL IN-SERVICE BELICOPTER OPERATIONS

Noise levels from peveral actual in-service helicopter operations
was measured at four locations in the Seattle commercial business
district, This area was selected because it has the highest
concentration of helicopter operations in Seattle. Figure 5.19
shows a map that indicates the locationa of the four noise
measur ement sites,

Twoe monitoring stations were s8et up near the Edgewater Inn
helipad to measure noise levels from an idle and two takeoff
maneuvers. The  Edgewater Inn helipad is located in the
waterfront touript area. This area is primarily retall stores
and restaurants located in piera'extending over Elliott Bay. The
Downtown Commercial Business District is directly to the east of
the hel ipad. The downtown area consists of commercial and retail
businessas. The Scattle harbor area 1s located a fourth of a
mile to the south of the helipad.

The helipad 18 located on a wooden deck which extends
from the edge of the parking lot at Edgewater Inn over Elljott
Bay. Station 1 used a B&K ISLM and was set up in the agphalt
parking lot of Edgewater Inn 119 feet from the helipad. Station
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TABLE 5412 GELECTED COMPARISON OF MAXIMIM SOUND LEVELS AS RECORDED
AT BTATION 3 SEATTLE CBD SITE 2

Locatians  Seattle CBD Site 2 (Station 3) Taaparsturat 46 F
Datet March 28, 1984 Dmw Paing; 4
: Wind Spend: 0 — 1 knats from South

Straot Traffic: Laax

flus 78

Bua Fal

Bug 78

Bus 7”7

Bun 75

Buoen [twa) 1]

Bun Fal

Car k|

Car : 1]

Car [:1:]

Capr [acoslarating} i)

Car [accetorating} 7

Car 72

Car {backfirs] ki

Trusk . BS

Fira Engine m

Truck Harn 78

Monarails

Monapad | 03

Monarail 73

Honorai B0

Monarafl ra

Monurail 13

Hal icopsar Teat

Mancuvers:

Hover{Woat} 73
IdLa[Want) 72
Hover(Eaat) 74
Takaaff 1 [ North) 1]
Takaoff 2 ,[Sauth) 74
Agproaah H

Miwcal lanoouas

[787] Jot Flyavar 74 [727)

3
i ALl naies data mors pocorded mith A-froquency
meighting and siow roaponve tima avoraging.
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2 used a CNA and was sSet up on a concrete gsidewalk 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

helipad.

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 1light automobile traffic;
however, 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 atatiecn was light, which resul ted
in a relatively low ambient noise level. The third station was
located in an open, qgrassy area at the corner of Dexter Street
and Jchn Street. Straet 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 establ ishments with some high~rise buildings located
within ten blocks of the stations.

Table 5.13 shows the noise data obtaiped from all of the neise
measurement locations, Lmax levels £from actual in-service
hel icopter operations ranged from 62 dB(A) to 91.3 dB(A). The
highest Lmax value measured was from a Bell 206B Jetranger III
bel icopter takeoff at the Edgewater Inn helipad. With the
exception of the two takeoff operations, maximum hel icopter noise
levels were within the range of maximum levels usually reported
for non-hel icopter urban nolse sources such as heavy trucks,
buses, and automobile traffic. Helicopter traffic was relatively
light; only 14 operaticns were observed during a five hour
monjtoring period £rom noon to 5:00 p.m.
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TABLE 5,12 NOISE DATA FOR ACTUAL IN~SERVILE HELIIEZDF'I’ER OPERATIONS

| | Eatimatod |Mossuremant |
! | ALtituds [Duration ]
|

Evant Dascription |Location®| (1n f=et]) |{secands)] Loq SE  Lmax
Hul fcuptar flyavar

J00-500 ft away, a

Hughas 5000 1 a00-400 20 68,9 Bl 72.2
208 Boll running

paat to wast parpan-

dicut 8r t0 station, 1 500 10 50,8 70.8 B2.4
Holicoptar flyaver 1 {a) 20 77,0 0.8 81.7
Hol fgoptar flom 400

ft behind station 2 1 J00 13 70,8 81.9 72,1
Halicopkar flas in

frant of Spuce Mosdin

500 £t frowm station 1 aon 30 68,5 M.2 75.8
Hel icpptar ovar KIND

T.V. 1 250 20 ga.s mM.5 74,7
eLicoptar flyovar a [a) 48 85,0 M.8 88,1
Hol fcoptar B0O!

parpondicular to

Tarey St. 2 S00 a 3.7 72,7 0.4
Hol{coptar 5. ta N, a s00 {11 11 1] &
close to atatica.

Helicoptar N, ta 8, 3 500 {1 11 (1 84
ciopa ta otation.

Holicoptar from abus a 500 )] [t M =

mithout traffia,

All naioe data ware racardad with A=freuency
waighting i alpw roopanss &{ms avaraging,

* = Sey Figura 5.10 for atation Locationa,

[1] = Nofum levais messuprad with tha CNA which {a nat
copablo of pacording magdurowent duration,log, ond SEL
raodings for single aventa,

[2) = Mot able to aotimata altitude,

' {Table sontinusd)
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{Table 5.13 conatinued]

1 [ Eotimatad |Hassuromunt |
i | Altituda |Duraticn |
Event Dasceiption  |Location®| (in fasg) |(ueconds) | Leq SEL  Lnax
Dokt 2068 ground 4 KA ] 7.4 B1.3 B9.1
idle 119' meay, ;
Boll 2088 takoaff 4 a0 14 78.6 88,1 B2.1 !
baginning 119' omay '
and Losding owey
from station,
Somo oparation ae 4 an [1] 11 1 es
akove boginning 350°
omay, flying tomord
station, than tyrning
baok in oppoeita
di rection,
Ball 2068 Jat~ 4 ao 19 84,4 87,2 m.a

rangar III(mod{fiad
from Jatrangar 1)
takoof{ hapinning 118¢
away and haading

oway from station,

ALl nofca data wers racordsd with A-froquoncy
waighting and alow reaponse tima avareging,

* o Sua Figure 5,18 for station Lacationm,

[1] = Nojwo loveld mamnured with tho CNA which 18 not
capable of recording mesauromont duration,log, and SEL

readinga for oingle aventa,
[2] = Nat sblo to natimate oltitude.
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CHAPTER 6

RESULTS OF THE HELICOPTER NOISE SURVEY
IN
PORTLAND, ORBGON

This chapter presents the results of the helicopter noise survey
performed in Portland, Oregon. The chapter is divided into
three sections. Section 6.1 presents a general overview of
hel icopter operations relative to land use patterns in Portland.
Section 6.2 presents noise measurement data obtained from
standardized hel icopter maneuvers and land use characteristics
at four helipad test sites. Section 6.3 presents noise
measurement data obtained from monitoring actual in-service
hel icopter operations in the Portland area,

6.1 OVERVIEW OF HELICOPTER OPERATIONS RELATIVE TO LAND USE
PATTERNS AND NOISE

At helicopter traffic in urban areas increases, so does the
concern that  helicopter noise might adversely impact
noise-gensitive land use areas, such as residential districts,
schoold, and parks. It is a result of this concern in Portland
that geveral steps have heen taken by city officials to help
minimize the effect of noise in these areas, For example, the
city requires helipad operators to obtain conditiopal-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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encouragee hel icopter operators, whenever possible, to observe
certain flight guidelines designed to minimize the noise
expogure 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 f£lights during the
nightime hours of 10:00 p.m. to 7:00 a.m.;

- Foellowing industry-wide noise abatement procedures, such as
those publ ished by the Helicopter Association International
{"Fly Neighborly Program”, el icopter Association
International, Februvary 1982].

According to operational data obtained from hel icopter
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 helipads. Noise tests using
standardized maneuvers were performed at locations 1, 2 and 3 in
Pigure 6.1 and at location 13 in Figure 6.2. Locations 1, 2 and
3 are in Portland; location 12 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
helipads are shown in Piqures 6,3 and 6.4, respectively.

Seven of the hel ipads (locations 1~7 in Pigures 6.1 and 6.3} are
in the downtown Central Business District {CBD) of Portland at a
television station, three public utility facilities, a bank, a
hospital, and a site designated by the city of Portland as a
temporary public use hel ipad. The television station helipad is
located approximately 50 feet abkove ground on the ropof of
KATU-TV. The only helicopter cperating from this helipad is
used to cover news stories and report traffic conditions. The
use of this helipad varies, but is generally not more than two
or three operationhs per day.

=112~



! it f | -&7 REEG .‘* 9
e i =L : ) I e .‘4‘ _';'l- = i i‘"!_‘ .l ) r':,"; rt
TN r [* S fj _:::::. FEEEEN T -+ ’. e 2 N, j’ Er: are
e b i L.; _1' ..”]7.._: " e _ﬁ- f !-‘:3[1 '-‘“L. s;',';{
L RAmEY LELNSE ] ] lllﬂj"! i LT 11 Bl st 2y
!l‘ RN ﬁr” N - . IIACK -} __!- NOGGGE '1!!5 —p—
l,i_ ilﬂ L ] o 3 EBE v 7; IR wee |
FL MEEEEIGEN E EE - Hearrtrrams 1 5 0 BEEIEERS ARt BE gy 14 i
RE .«jﬁ' ! cnmuiv S (L T | Ll bucai ) Lo,
T it [ e, Sing " PEEG - Fend
s i3 v v B 5 il ”3— ] N ;"E K -'-?
ek | RS e s T T
ot % T mm LLLLL [ F " H fi ;
e E 't Doact it i E E{-ﬂ H b
A - 1434 }--#;: EEREEC G e PN
R p o XK Sat ; Y
° o T Hoe e
DAY nkar Tl T £ s s W
i b, ik . X Eiln e} BEH i y 2]
%F' . -} ! i i = e LD
BN o 3 ETED b I NS}
e W - o el me e e ZEEETS AT bl ot
. - ' g Hol Tpad Locatlons:
C Rowt Eal iR ca: ol QT . Emanual Hospltal
Agert Y - L n LR i (2001 M.E. Garfleta §t.)
Tr L [eremer S o ER v CJﬁlr of Portiend Temporary Fub|le Use
- T T v ' AL . hat Ipart (5.4, Maclison and Front 5t.)
: KT I TSR T ER B3 xaneTy
&7 Lo e G TLUNS TN Pt M (2153 M.&, Sancy Blva.)
Jiid ‘m ay . = W 4, Portland Ganeral Electric Servica
6 Errutrs RN (1700 5.E. 17th Ava,)
~ J 1111 e [ 3. Portland General Elocrric Statfon L
Tt e et T I — r (1510 S.E. Watar Ave,)
] R R i - 6. Portlanc Goneral Electric WI|iamerte
5 ? i T ) i oL Centor (121 5.0, Sciomon 5t.)
o= AYSEY ] ,Ll!ﬂ:'u :J“ 7. U.S. Bank Bulleing
F X . b <L L AR e (00 Block of 5.0, &1h S1.)
ot e £ caae RAE M i WiRy 8. Provicence Medicai Conter
f 2 2 . | g JPEaL SCRynmemsLeiy (4803 N.E. Gelalsan St,!
o o i T ML T [ A|7.. e : 9. Flamlngo Matel
S % i ! f o Al - (9727 N.E. Sandy 8lvd,)
~Ciipi ; = > 5 10, Hessall Tracter
G L Naddd b S e s e A 1y, 125 N.g Coluenla Blvd,)
H " ! ? —— M . Portiand International Alrport Comman Uso
y i R ERE P - Toads k: : Pag (In front of Filghtcratt, fnc.)
R - A= Ny O AR - :
Flgure 6.1 Location of Hellpads In Portland

~1i3~



Bl s r“*-"--"‘ N a"‘!“-w
; F"'h‘-‘g --‘"',1—‘3::;
emry I, o] e

f L ‘v_:lﬁlu:r \' : 13,
. S w‘ t'—" & o [l 4 s
) ;E:-‘ Hrlpa TN, ™, G,

o (-

Hetlpad Locat!ons; '
i 12 Swen Islond Industrial Park [Port ot Portlana)

w0

[N, Bailast §r,

and Channel Ave,)

Floating Point Systuns, Inc,
{3601 Southwest Murry Blivd., HI||sboro/Baaverron)

Flgure 6.2 Location of Floating Polnt Systems Hellpad

=114~



1 ke Tral
tlelg 5.7

e
éﬁ&av?

72

)

‘vﬁci"::., ) )
%,

O
_
W

Puig ] NS0 >
g '.". : %: X .:
D X0 s
S
{X0
4 e I,

IR
'3:3:2'3-:«:4-55-

o
o‘i.o.o:..

[
v
b
>
e
>
..“"
ebed .t

3 OO »% >
e e’ afatirg daterls
" n T L L ouood 08
P 2
. ’.w(néa o.h.ﬁ._\\....on. ST
. -
tw -
2,
4, o "

.rc wm. s

//// // ﬂv/. ;

&10
~¢Nﬂﬂﬂ¢¢o
CKY
ey 3mw .ﬁv.ﬁ:ﬂwc,amww/ NMWV| .
/n........l... 1% 720} oﬂonoo 5 |M§i€”!
/” \\m .0 ..’%\//u gu_ =
o £ e

6.3 Land Use Characteristlcs of Partiand In Relatlon to Existing Hellpacs



),

ghway 270

. / ///

Hellpad Lecations:
13, Floatlng Polnt Systems, Inc.
{3601 Southwest Murry Bivd., Hillisboro/Beaverton)

.'L.&gﬂ.lld:
% Single Family Res|dentlal

................

EEnEt Commerclal/Retall

Source: Zonlng map, Clty of Portiand
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The three public utility helipads are owned and operated by the
Portiand Gas and Electric Company. One of these is located on
the roof of a highrise office building and the other two are at
street Jlevel. Helicopter operations from all three of these
helipads are for transportation of personnel and electric
powerl ine monitoring. The hel ipad located 258 feet above ground
on the roof of the U.S8, Bank building 1is used primarily for
executive personnel transportation.

The helipad located on the roof of Emanuel Hospital,
approximately 75 feet ahove ground, is used mainly for search
and rescue operations, or patient transportation between
hospitals., Daily usage averages ohe or two operations per day.

A temporary public use helipad is located in Portland on the
eastbantk of the Willamette River near the CBD and may be used by
any hel icopter operator. KGW Television, for example, utilizes
the helipad ag a base for some of their news story operations.
The number of operations at the temporary public use helipad
averages approximately two per day.

Land use in the downtown CBD, in the immediate vicinity of these
seven helipads, is primarily commercial and retail businesses
with some light manufacturing ipdustries. A zone of light
manufacturing and heavy industry extends northwest and east of
the CBD along both sides ¢of the Willamette River., Latge areas
of dpen space and parks lie immediately to the west of the
industrial zone. Medium and low density single family detached
residential dwellings lie to the southwest of the CBD. Land use
to the east of the industrial =zone is primarily medium and high
density attached residential dwellings.
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Helicopters using the helipads in the CBD and flying north or

-gouth generally fly along the Willamette River or Interstate 5.

Helicopters flying into and out of the helipads from east and
west generally fly aleng U. 8. Highway 84 to the east and U. S.
Highway 26 to the west. '

The other six helipads in the Portland area (locations 8~12 in
Figures 5.1 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 Flaminge Motel, Hessell Tractor Inc.,
Portland International Airport, Swan Island Industrial Park, and
Floating Point Systems, Inc.

The Providence Medical Center helipad is located at street level
and is used almost entirely for emergency helicpeter ambulance
service, The medical center does not keep a helicopter at the
hogpital; estimated usage is less than ten operations per manth.
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 infreguent.
Land wuse 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 te the

airport,

Hessell Tractor, Inc. has a street level helipad located at
their watehouse in North Portland. Helicopter operations are
used primarily for the transportation of heavy eguipment; there
are approximately 80 helicopter operations per 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 hel ipad,
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The Port of Portland maintains two street level helipads: one at
the Portland Internatiopal Airport, and the other at the Swan
Island Industrial Park; both are located primarily in heavy
industry areas.

The corporate helipad at Floating Peint 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 infreguent, 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 hel ipad.

6.2. STANDARDIZED MANEUVER TESTS

Four hel icopter models were tested in Portland: a Messerschmitt
BoelKow BO 105, a Bell 206B Jetranger III, an Agusta Al094, and
a Hughes 500D (with modified four-bladed tail rotor designed to
reduce noise emissions). Manufacturers’ specifications for
these hel icopters are shown in Appendix B. Noise monitoring
stations were set up to measure noise levels resulting from
standardized hel icopter test maneuvers at four helipads in the
Portland atea, Three of the hel ipads chosen were privately
owneds Emanuel Hospital, Floating Point Systems Inc., and
RATU=TV, The fourth wag the Portland temporary public use
heliport, Sections 6.2.1 through 6.,2.4 describe the locaticns
of the noise monitoring stations, the hel icopter test maneuvers
and the neise measurement data obtained at each of the four
helipad test sites.

=119~



6§.2,1 Emanuel _Bospital

The Emanuel Hospital helipad {location 1 in Pigures 6.1 and 6.3}
is located approximately 75. feet above ground on the roof of the
hospital., The hospital is located onhe~half mile to the east of
the Willamette River. Interstate 5 runs north~south
approximately 800 feet to the west of the hespital, between the
river and the hospital, Land use to the west and south of the
hospital, along Interstate S and the Willamette River, is
primarily light manufacturing industry and commercial
establ ishments, 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 of the heospital.

Three noise mwmonitoring stations were set up in an array
extending 227 feet, 372 feet, and 516 feet northwest of the
hel ipad., 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 1 was located approximately 50 feet
west of the hospital building on a concrete sidewalk at the
coener of two aide 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 grasgsy area north of the parking lot approximately
70 feet west of the hospital. Traffic¢ on the side street near
the hospital was light to moderate.

Background ambient noise levels neat the hospital were
relatively low. Several short duration ambient noise samples
registered Leg levels that ranged between 58dB(A) and 624B(A)}.
Intrusive noise sources came primarily from traffic on the side
roads near the hogpital and from Interstate 5.
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The helicopter pilot at Emanuel Hospital performed eleven
separate operations with a BO 105 helicopter. The operations
performed for the test are shown below in the order in which

they were performed:

1, 100% flat pitch, idle, West;
2. Hover, Wesat;

3. Hover, South;

4. 100% flat pitch, idle, South;
5. Hover, East;

6. 1008 flat pitch, idle, East;
7. Hover, North;

8. 100% flat pitch idle, North;
9. Takeoff, to North;

10. Approach, from North;

1l. Takeoff, to Rorth.

Table 6.1 shows the nolse levels recorded from the test
maneuvers at the three measurement stations. The Lmax values
obtained were 6dB(A}) to ddB(A} higher for {dle 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 tall rotor, faced the measurement array during
maneuvers facing east, and faced away from the measurement array
during maneuvers facing west., Similarly, Lmax values measured
at the three monitoring stations were 8dB(A) to 3dB(A) higher
for 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 taill rotor and
exhaust facing away from the measurement array).
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TABLE 6.1 NOISE DATA FOR STANDARDIZED HELICOPTER MANEUVERS AT EMANUEL HOSPITAL
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The two takecffs and the approach were executed directly over
the measurement array.' There was little difference observed
between the Lmax levels recorded at the three stations for the
takecffs and the approach. This is attributable to the very
shallow ascent and descent angles used by the pilet. The sound
pressure level time graphs recorded at Stations 1, 2, and 3 for
each maneuver are shown in Figures 6.6, 6.7, and 6.8,

respectively.

Table 6.2 presents the ambient noise level data recorded at
Station 3 for three, one~hour consecutive sample periods, The
first sample period includes the hel icopter test maneuvers which
lasted for approximately 1l minutes; the other twe do not, All
three sample perioda included light automobile and truck traffic
on a side road 75 feet to the east of the microphone. The data
indicate that the helicopter test maneuvers increased the hourly
average sound level (Leg) at this location by 6dB(A) in each of
two sample periods, and 10 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 pericds and the Lmax values recorded from the
helicopter test maneuvers, The highest Lmax value (85dB(A)
recorded during the sample periods occurred during the test
hel icopter cakeoff maneuvers. The highest Lmax value recorded
for a non-helicopter noise source was generated by a heavy
truok, 45 feet away from the microphone, and registered 804B(A}.

6.2.2 QCity of Portland Temporary Rublic Use Heliport

The Portland temporary public use heliport 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 6.1 and
6.3), This heliport is wused for transient helicopter
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TABLE 6,2 AMJIENT NOISE LEVELE AT EMANUEL HOSPITAL
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operations. It iz 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 establ ishments. 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 1is medium density multi-family and low density
single family detached housing.

Three noise mopitoring stations were set up in an array
extending 112 feet, 270 feet, and 435 feet notth of the
heliport, as shown in Flgure 6.9. Station 1 was located on a
grassy area next to a service road; Stationg 2 and 3 were
located onh a wvacant dirt field. The Willamette River runs
parallel to the measurement array approximately 200 feet to the
east; barge traffic 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. Leg ambient noise levels ranged from 55 d4B(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 Ffrom Marquam Bridge also contributed
somewhat to the background ambient noise levels,
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A Bell 2068 Jetranger III 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:

l. 100% flat pitch, idle, West;
2. Hover; West;
3, 100% flat pitch, idle, South;
4. Hover, South;
5. 1003 flat pitch idle, East;
6. Hover, East;
7. 100% flat pitch idle, North:
8. Hover, North;
9. Takeoff, to North;
10. Approach, from Nocth;
11, Engine cool down, West;
12, fTakeoff, to East.

Table 6.4 shows the noise levels recorded during the test
maneuvers at the three measurement stations. The Lmax values
recorded at the measurement stations were only slightly higher
{(less than .2dB(A) at stations 1 and 2, and 2dB(A) at Station 3)
for the idle facing east than for the idle facing west, Lmax
values recorded at the measurement stations were 2dB{A) to
4dB{A) higher for the hover facing east than for the same
maneuyer facing west, One explanation for this difference in
Lmax values may be that the tail rotor and exhaust ports faced
the measurement array during the ldles and hover-east maneuvers,
and faced away from the measurement array during the idles and
hover west maneuvers, Similarly, Lmax and Leg values from idle
and hover maneuvers facing scuth (tail rotor towards measurment
array) were higher than for the same maneuwers facing north
{tail rotor facing away from the measurement array).
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TABLE 6,4 NOISE DATA FOR BTANDARDIZED HEL ICOPTER HWANEUVERS AT CITY OF POATLAMD TEWPQRARY PUBLIC USE HELIPORT
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The first takeoff and approach mansuvers 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
hel icopter maintained a very shallow descent angle as it
approached over Stations 3 and 2, hovered for ten seconds over
Station 2, and then continued its descent at a steeper angle to
the helipad, 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 Stations 2 and 1 for the approach maneuver,
The sound pressure level time graphs recorded at Stations 1, 2,
and 3 for each maneuver are shown in Figures 6.10, 6.11, and
6.12, respectively. ' o -

Table 6.5 shows noise data obtained from two, one-hour ambient
noise samples measured at Station 3. A malfunction in the CNA
regsulted in the loss of some of the exceedance level data for
the Becond one-hour sample. Inclement weather conditions did
not permit a third 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 neot include the heli{copter 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 Leg level without the helicopter
test maneuvers,

Table 6.6 presents Lmax wvalues recorded at Station 3 for
non~hel icopter noise and for the helicopter test maneuvers that
occurred during the periods of testing and ambient noise
measurement, The maximum neoise levels recorded during the
ambient noise sample petlods were @84dB{(A) and 85dB(A) from the
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TAILE 6,5 - AHITENT NOIGE LEVELS AT GITY OF PORTLAND TEWPORANY PUBLIC USE MELIPOAT

Locatiom Temporary Publ{a U Halipork
Datay ‘Aprit 24, 1004
Timos  0:00 w,m~11387 a.m,

. Hal{coptar Modoly Qoell B0O0 Jdetrangor 1II

Tesporatureg

Weathep)

Wind Gpeodl

44 F

Light drizzle and hait

0 - 3 knota from E

| | Hoasuramant |

Aabisnt Doscription [Goapte Tims | Ouratfon |Lmex [LD,4 IL1.0 (L0 ]LSG §LBD (L8B (tmin.lkeq |Remarke

Mahiont mith 0100-10:08 1 liour 0as(1)] 83
bal fcoptar test

RANMUY OIS,

Aabient without 101717 1 tHour 74[2)

_ hulicoptar tast

BRNDUVEDPSE,

AlLL noiss ‘deia wars pacorded with A-fraguency

spighting and olow rospunee Eimn averaging,

~ = no valuod obsainad dus to oquipmant malfunation,

[4) = twax recorded From tewt halfooptur spprosch,

[&] = Loax racorded from Dull 2080 Jetranger 111 Lending,
{value obtained frems graphic chaet)

76

i3]

87

55

[

Inciudoc 1 amali helicoptur,
and pameing Sruck,

Inoludas 90 crucks; distoent
Jat Flyovar, 2 hoto Flyovars,
tugbast, -and hail on aquipmant,



TABLE 8.6 SELECTED COMPARISON OF MAXIMUM SOUND LEVELS AS RECORDED AT STATION 3
CITY OF PORTLAMD TEMPIRARY PUBLIC USE HELIPGRT

Lacatiant Temparnry Public Usa Halipart Tompoeature: 44 F

RData: April 24, 18508 Woathart Light deizzle and rain
Tima: B:00a,m,~-11:1270.nm, , ¥Wind Speeds 0 - 3 knota from E
Evant

Trarfic: Lmax

Hoavy truck 75' oway, 85

Heavy truck on fremey 60

5G0~400C0* onay,

Truck 73' muny, [:K]

Dumpt ruck 250' wmeay, B3

Heevy truck 250' oway. [i%]

Honvy truck 250' away, g2

Quaptruck 250 meay,. g2

Dumptruck with back door 73

banging 250" meay,

Mincal Lanoousy

Hail hitting equi pmant, 1]
Jot ovarflight, a5
Tug boat on river 100° owdy, o4
Ball 208 helicoptar overflight 74

diractly over haad ot 500°.
Halicoprar avorflight 2007 owoy 83
at 500" altituda,

Halicepsar averfiight 200' ooay 85
at 500° alsituds,

. Halicoptar Toot Mansuvers)

Idle(want) 69
Hover{Woat] ri |
Tdlo(Sauth) 72
Hovep( South) 7
‘Idle[Eant) b
Hovar(Eaat) . 73
Idia{Norch] ' ‘ a7
Hovor({Narth) A 70
Takoatt a4
Approach . a5

All nofao dota ware reocordad with A-frequancy
maighting and alow responce tiaa avaraging.
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test hel icopter takeoff and approach, respectively, The highest
Lmax value recorded £or a non-helicopter noise source was
73dB{A) .from - a dump truck passing approximately 200 feet from
the.microphone; By comparison, a Bell 2068 helicopter that
passed at a lateral distancé of 100 feet and an altitude of 500
feet registered a Lmax value of 74dB(A}, only one d8(A) higher
than the dump truck. ' |

6.2.3 Floating Foint Systels, JIDCs

Floating Point Systems, Inc. has a corporate helipad in
Beave:ton,'Oregon, three miles weat of Portland (location 13 in
Figures 6.2 and 6,4), Land use in the vicinity of the helipad
is nmainly low density detached single family residential
housing. A 15 to 20 acre vacant field lies to the west and
nocth of the hel ipad with residential housing across from the
field to the weat and north. Railroad tracks run north to south-
40 feet to the west of the helipad, Two four-lane divided
gtreets border the helipad on the east and socuth and centain
commereial, retail, and seme light manufacturing businesaes, A
shopping centecr is Llocgﬁnd 500 feet to the southeast of the
helipad at the intersection of these two four~lane divided
streets. Land use to the east and south of the helipad is
‘primarily - lov’' density detached single family residential
housing. . o : ‘

Three noise monitoring stations were set up in an array
extending 150 faet, 324 ieeé,‘and 474 feet sast from the helipad
(ghown in Figqure 6,13). The hélipad and the three nolise
monitoring stations were located on the aaphalt packing lot of
Floating Point Systemg, Inc. ~ The stations were poaitioned
between two rows of parked 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

~14l-
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to the south of the measuremenc array. Murray Boulevard runs
north~south approximately 400 feet east of Station 3. An open
grass field was to the west of the hel ipad.

Background ambient noise levels were relatively low near the
helipad. Several ambient noise samples, taken between 9:00 a.m,
and 11:00 a.m., showed Leg levels in the range of 45dB(A} to
504B({A). Ambient nolse samples taken at 11:30 a.m. showed an
increase in Leq levels to between 58 dB{A) and 634dB(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 the sample periods,

The'helicopter pilot at the Floating Point Systems, Ine. hel ipad
used an Agusta AlOSA helicopter to perform 14 maneuvers shown
below in the order in which they were performed.

l. Hover, North;

2. 100% flat pitch, idle, North;
3, 62% flat~pitch 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;
9, 62% flat~pitch idle, South;
10. Hover, East;
1l. 100% f£lat pitch, idle, East;
12. 62% flat~pitch idle, East;
13. Takaoff, bto East; '
14. Approach, from Eqat.

=143~



Table 6.7 shows the noise Jlevels recorded from the test
maneuvers at the three measurement stations. Lmax values
measured from 62% flat-pitch idle run maneuvers with the
hel icopter facing north and south (i.e., perpendicular to the
measurement array) were 64dB{A) to BdB{A) lower than Lmax values
measured from 100% takecoff idle maneuvers 1in the same
directions. Similarly, Lmax values measured from 62% flat-pitch
idle run maneuvers with the hel jcopter facing east and west
(i. e., parallel to the measurement array) were 1l0dB(A) to
13dB(A) lower than Lmax values measured from 100% flat~pitch,
idl e 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 to other takeoff and appreoach data.) The takeoff
maneuver was performed at a very shallow ascent rate, which may
explain why the Lmax values measured at the three stations ate
relatively similar (less than 3dB(A) difference between Stations
1 and 3). The sound pressure level time graphs recorded at
Stations 1, 2, and 3 for each maneuver are shown in Figures
6.14, 6.15, and 6.16, respectively.

Table 6,8 contains ambient noige data obtained at 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
mal function prevented Station 3 from collecting distributional
exceedance level data for the first two sample periods. The
ambient noise data indicates a significantly higher hourly Leg
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 hel icopter test maneuvers, However,

~1l44-
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TABLE 6.7 NOISE DATA FON STANDARDIZED HEL ICOPTEN MANEUVERD AT FLOATING POINY SYSTEHS, ING,

Locatlont Flooting Paint Byatamae, Inc, Tompurature: 47 F

Dote: April 25, 1004 Dew Point; 4B
Time: Bt30 a.m, Wind Epund: 3016 knots from G, W.

Hol icoptar Hodals Aupuuts AV0BA

|Dist, | Hover [Morth] | 10X Idle [Morth) | BX Idim [Norih] | Havar {Waat) ] 108K Idia [Wust)
|From |
Sta- |Pud [Time |Time [Tima ITima {Tima

tion |(ft,) [suc.) Lug BEL Lmax |[sac,) Leq GE, lmex |[vec,] Loq 6EL  Lwax |[{cec,) Leq BEL Lmex |[wsec,) L&) 8FL tmox
[
|

| == | |
1 J1sa £7 BR.8 102,p82.0 M 7.y R.E 70,8 &7 &p.6 102,080 01,2 ] 22 B1.1 B4,] 3.4

[
| | | !
| | | ! ' I
2 Jaea | ©7 0.6 94,9 05.7 | 28 70,3 BB 2.4 | 93 71,5 86,7 5.0 ) &7 E2,7 06,8 B7.5] 30 6.5 81.2 78.0
| l i i
| | | !

29 B5.4 00,9 BS5.6

tion [(ft,}|(anc,] Log EEL Lmax [[vac,) Leq 8EL Lweox |[eec.) Lug SEL  lmex |(eue,} Leq SEL  Lwex |[eec,} Leq BEL Lmax

a 474 78 78 0 [: ] | 75
| | | | | 1 |
|Dist. | BX ldle {Wost] | Hover [Bouth) | 100% Idie [South] | 62X Idie[Bouth) | Howar{Eact) ]
|From | |
Bta— |Pud  [Timo iTimo ITiea |Time [Time i
|
|

| I I | |
1 1160 | | a1 8,7 1032 po.7] 32 85.1 1001 B6,7 | ar 77,5831 81,2 | 28 B8.B 100.8 BE,6|
I I | i | } |
2 |34 | B0 666 .2 67.8 | 20 05,4 1000 67.4] 33 78,6 DA.7 B4 | 28 70,0053 V4.2 | 27 00.2 84,56 64,8]
| | )
i ! I

---——_l

B8 60.7 m,1 70.8

| t | 1
3 474 84 82 | 75 75{1}} B |
f1] = inox 18 froa cor popaing nhar micraphong,

All notsu duto recorded with A-frequency welipghting

apd siow repponoue timo avaraglng,

[Tabie continued on next pape)
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"TAHLE 6.7 [conttauad)

JDint.] 100% Idi= [Epot}l1l 1} 82% Idia [Eozt) | Takaof T [R]{+) i Appnjnlch[:i}[i]

|Froa §

_Bte= [Pad |Tins {Timo ITine |Tinn
tian |(ft,)l{eoc,} Loq BEL Lmax |{psc,) Leq BEL Lmoax [[san,) Leg SEL  Lmox [lesc,) Log BE. Lmax |

{—I | 1 H
1 '|16!II | 32 B1.2 00,f B2,3| 35 70.4 85,8 71.ﬂ>| 25 80,8 104,56 08.8 | 37
i | | | ‘ i
2 Jaeg |
o | | 1 |
3 . |ara | 74 | 84 | B |

{1]=lmax {8 from car pasoing nonr microphone,

[2)=Hul fcopar estimotud at 70° altitude di rectly
ovor Btation & (visusl Judgoment},

[a)=Hol icoptor metimatad ot 50°' aititude directly
ovar Biwtion 2 [vicual Judgoment],

[+)=Mojpa duta not di rectly comparobie with corresponding data in
othar tosts, Boa toxt.

ALl noles datn recordod with A-frequency watghting

ml ulow responss time averaging.

34 76.7 #t,0 78,6] 38 66,4 BO.6 B8.3] 23 68,3 102.7 87,7 | 236 89,1 104,80 b0.8 | X

3.5 100, 103.4)
‘ {
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TABLE G.8 AMIIENT HOISE LEVELS AT FLOATING PDINT GYSTEMG, INC.

tocution: Floating Point Gystuss, Inc, Tomparoturay 47 F
Datet Aprit 25, 16884 Dew Potot: 48
Timat 0135 o.m.~12:55 p.m, Wind Bpeedr 10 to 16 knots from SW

tialicoptar Modall Auguatsn AVDGA

| | Hoaourowent |

Aabiont Duscription |Seaple Time |  Duration [Laex (LO.1 [L41.0 JLAD 150 |L80 (LBB |Lwia fLeq

{Reaurka

Mabiant mithout 8136-10246 1 Hour a7(1] - - - - A8 a4 43 G2
helicopter taot
monsuvorn,

Aablont without 1013511125 1 Hour  Bt{2) -~ - - - ~- 48 4 B
helicopter teot
nanauvRPE,

-£61-

Ambiont with 1119612134 4 Hour  G7(3] 08 2 n” 84 &0 47 45 74
helicoptur tast
mRnauYDra,

AlLL data wars recarded mith A-frequenay

noighting and ulow prenponoa tima svaroging.

~ # no valucd obteipad duo to cquipaent maifunction,

[1] = Lwax recordad from lorge jot flyover, Valum obtainod from graphic chart,

[2] = imox from tout halicopter spprooch to pad bafore teat, Vaiue obtainod from grephic chart,
13} = Lmox From teut halicoptar toksoff.

P oA e T

Ingludas 1 jat avurflight,
5 tore noorby, bird chirping,

Insludna 1 hels fiyby, 1 holo
mappraachy 1 Jet ovarflight,
2 aars noar station, wind guet,

Includos moveral poesing
cora in parking Lot,



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 level s,

Taple 6.9 shows maximum sound levels of both non-hel icopter
noise events and the helicopter test maneuvers, recorded during
the ambient nolse samples at Station 3. Intrusive noise sources
were primarily cars in the parking lot. Lmax values measured
from the cars ranged £from 54dB(A) to 71dB{A)., By comparison,
the hel icopter maneuvers producsd Lmax values ranging trom
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 neighborhocod of the helipad. Lmax
valueg from 100% takeoff idle and hover maneuvers are from
3dB({A) to l28B({A) higher than the highest Lmax value measured
from non-hel icopter events at the helipad.

6.2.4 EATD Televigion

The helipad at KATU Television is located on the roof of the
three=gtory television station building approximately 45 feet
above the street (location 3 in Figures 6.1 and 6.3)., Land use
in the neighborhood of the helipad is primarily commercial and
retail businesses, and apartment buildings. Land use to the
nerthwest and west is primarily commercial, retail, and 1light
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 hel ipad. 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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TABLE 6,0 SELECTED COMPARIS(N CF MAXIMIM S0UND LEVELH AS RECORDED AT ETATION 3

FLOATING POINT SYSTEMS, INC.

Locations Floatipg Pofnt Systamnm, Inc,

Datesy April 24, 1084
Timoy g:008,8,-11127a,m,

Evant

Traffic:

‘Car 1o parking Lot 15' away.
Car in parking Lot §' meay.
Smma aa above,
Soma an abova,
Samg gm abave,
Saad ap above,
Goan am ahova,

Atpcraft Activity)

Overhead Jat,
Gne prop, Gaéssna ovdrhesd,

Hiscal Lanaouss

gted chirping 10' oy,
Bird enirping,
Strong guat af mind,

Huiicopsar tost manouvers:

Hevar[ North}
1008 Idia{North)
82% Idle{North]
Hov et [Weat)

10(% Idln{wagt]
62X ldio{Waat)
Hover( Sauth]
1008 Idta(Sauth)
82X TdiaSouth)
{{nciudas car)
Hovap[Eagt)

100 Idla(East)
g2% 1dls{Esnt)
Takeof
Appranch

Toaparotura: 47 F
Dow Point: 48
Wind Spead: 10~15 knota from 5. W,

54
38
a3
L[]
87
a5
Fa|

L]
84

59
83
az

74
78
n
@
75
83
3
75
75

83
74
g4
87
a5

ALL neisa data were recordad with A~ frequancy
watghting ond slow response tima everoging.
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Three noise monitoring stations were set up in an array
extending 150 feet, 300 feet, and 500 feet northwest £rom 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 1 and 2 were located on the asphalt parking lot of the
television station, Station 3 was Jlocated 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 Leg levels in the mid to high 504B{A)
range. Heavy trucks on N.E. 2lst Avenue, near Station 3,
passed near the microphone. This resulted in Leg values in the
low to mid 60dB(A) range near Station 3.

The hel icopter pilot performed 14 maneuvers with a Hughes 500D
helicopter {with modified four-bladed tail rotor). The
maneuvers are shown below in the order in which they were
pecrformed:

1. 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. 1008 flat pitch, idle, East;
8, 62% flat pitch, idle, East;
9, Hover, North;
10, 100% flat pitch, idle, North;
1l. 62% flat pitch, idle, North;
12, T.0., to North;
13, Approach, from North;
14, Engine cool down, West.

=156~



=LE1-

2-9cary Cojevata

Budlding

3-Story Concrecy

Dudlding

J~¥rory Concrete

(Auphalit Surface)

i
[
|

Bullding
ra
— _—
Ve
v

©

_i

RATU-TY

{3-Scory Concrut
Pavking Lot (Asphindt Swrfacu)
e Ar
!

e £

=
gs"‘\ - - |
N Statl Hr—em —8
q\\'b/ 15;| an 1 ’
S 1
ast s /
-~
+ /Appruucll Flight
i Path
Stugfon 2 ’
300! 7
_/
.-L/
. -_-"- S —_— - —_—

Horgheaut 2tuc Avenue. {Auphalt Surface)

3
Hidewalk + (Concrare)

Sldewalk {Canctata)

Kortheast Cregon Stres

M—
Statlon ]
500

2-Atory Stucca
Butlding

Northeast Irving Streer

{Asphair Surface)

2«Story Copcrete Bullding



Table 6.10 shows the noise levels recorded from the helicopter
test maneuvers at the three measurement stations. The 100%
takeoff idle maneuvers registered Lmax values 9dB{A) to 11dB{A)
higher than the 6§2% ground 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
avold 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 feor the similar Lmax valuss recorded
for the takeoff mapeuver at these gtations. The approach
maneuver was executed with a relatively steep descent angle. The
helicopter approached along N.E., 2lst Avenue between Stations 2
and 3 and turned east in front of Station 1 for landing. The
helicopter passed slightly 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 time graphs recerded at Stations 1, 2, and
3 for each maneuver are shown in Fiqures 6.18, 6.19, and 6.20,

regspectively.

Table 6.11 presents the noise data obtained from three, one-~hour
ambjent nolse sample periods recorded at Station 3. The first
ambient noise sample pericd does not include the helicopter test
maneuvers; the second ambient noise sample period includes all
of the helicopter test maneuvers which lasted approximately 22
minutes. The third ambient noise sample includes the test
hel icopter warming up and a takeoff to the east which lasted
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TABLE 6.10 ROISE DATA FOA BTANDAADIZED HELICOPTER HANEUVERS AT KATU-TV

Lacatiom KATU-TV
Dstes April R6, 1004
Timo: 0:00 a,m,

flslfcoptar Madals Hughee §000 (

with modified tall rotor]

Temporatures 40 F
Daw Pointy 238 )
Wind Bpead: O - 3 knnts

T ! ' ! ! i
j0ist,} X Idio [Weet) | lisver {Want) i Haver {Bouth]) | 100K IdiolS8cuth) | 62X Idia [Bouth]
|From |

Gta~ |Pad |[Tima {Tina ITins [Time |Tima

tidn [{fe,) [{voc.) Leq BEL Lsox
i

|lewz,) Loq BEL Lmax |{cac,] Loqg BEL Lmnx

|[so6,} Loq SEL Llwax f[[ooo,) Ly BEL Leax
1 1

|
33 7.8 8.770.8| 28 88,7 82.0 60.5

1

1 M0 | 24 70,0 02,8 70.0 | 27 3.4 87,7 84,61 2B 06,4 88.D 07.3 |
[ | | ] | |

e fago | B5 Y650 B9,278.4 | 27 B0 4O M2 )| 28 A G2 5.8 | 33 72,9 88,1 74,8 | 27 63.5 78.1 84.8
| | | i { |

3 (son | % | [ | [~ FE | 83
| | i i | |
jbist,) liover [Eost] ] 10 Idie [Emst} { O2X Idia [East) I Hover [North) | 10 Idla [Horth)
|Fron |

Bta~ |Pad |Tims ITime {Tims [Tinu ITime

tion |t )| [avc,] Log GEL Lwox

{{ove,) Lo BEL Lmex |{snc,} Loq BEL Lmax
[

|{auc.) Loq BEL (max |[soc,] Leq EEL Lmax
| |

1 [160 | 20 4.5 08 BO.6
| }

2 a0 | P8 70, 83,6 70.8
| |

3 jsop | .

L]

} aa 7.1 m@.2 70.8) 31 86.0 5.8 60.9
[ !

1 83 76,4 08,7 70.9) 91 85.0 76.9 66.7
| [

| 72 | .

AlL nofoa dots racordod with A-frequoncy walghting

and ulow reaponoa timn avoregdng.
® & Not pbla to dotect manouver b
ambient begckground noi co,

uwcause of high

{Tablu cantinued an nuxt pogel

38 0.0 986 84| 33 73,8 06.% 76,2

|

77.4 3.1 74,6 |
|

70

|

|

| a8 34 71.8 M6.D 74,0
I

i

az
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TAHLE 6,10 (continued]

| | : ( b | [
|piat.) 62X Idle [Morth} | Takaoff [1)[+) 1 Approach [2] | Cooldown [West} |
{From | i
Gte- |Pad  |Time ITims ITima {Tima |

tion !lft.ll[nuc.l teg SR Lmax |{scc,) Loq BEL Lbax ![nun.l Leq GEL Lanx |(6ec,] Leg BEL Lmax |
1 i1ﬁ|'.1 : 81 62.8 7.7 64.3 : g2 63.8 08.0 00.4 i 18  B9.B 101.886,0 : 72 B3.,5 8,0 B5,p :
& :EDU : 36 61,1 7d.8 82.8 ll B4 78,0 1,3 .7 : M &l o2 082 ]l g8 61,6 70.8 67.8 :

i

| | I I t
3 |soD sa | 8 | o | b [

ALl nolsas date pecopded with A-froquency walghting

and slow responsa timo avareging.
® » Not ablo to detaot sansuvar becauvas of high
omhient bsckground nofsa,

{1] = Halicoptar sutimated at 216 font sltituds as 1t
passad noar Station B [phoko scaling),

(2] = talicoptar aetimnted at 135 fant altituds as 1t
paasad nusr Btation 2 [photo scalingl.

[+] = Holen data ot dirsctly comparable with correeponding
datu in othar toetw, Boo Taat,

it e ek b s ¢ ok £ 1T et
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TABLE 6.1% AMBIEKT NOISE LEVELE AT KATU-TV

Leoatiant KATU-TV
Date: April 28, 1084
Timas 8111 &.m,-11137a,n,

Hulicoptar Modelt Hugheo 5000 [with modified Pour bladed tail rotor)

Tomparatura; 40 F
Dew Point: 38
Wind Gpuads 0 - 3 knots

| | Moouurament |

Asbjont Duaoription |Semple Tima | Ouwrstion |Lmax |LG.Y |L9.0 JL1D

|
(L0 JL80 {88 [Lmin |Log |Ruasrks

Aablopst without Ge11-0111 1 Hour  82[1)
holfcoptar tuot
AANAUVErG,

Aabiant with B117-10417 1 liour o8[2}
halicoptar tasat
mansuvora,

Ambiont without 103:56-11138 1 Hour 84[3]
hal{captar teot
muheuvore,

ALl datn wors recordad mith A-fruquency
woighting ond wlow reaponss time avareging.
-~ & no vslued obtained dun ta squipeunt malfunction,

- B2 A8 40 B3 Includes modersta Sutomnhiln
traffic, somi-truck peesed 5!
from stotion, 2 eumi-trucks
atoppud 10' from station
mith sngino running for 5 minutus.

- - B 48 [11:] Includot truck 5G6' omey,
semi-trailaor 5' owoy, Llight
sutomobila traffic,

- &2 44 47 84 Includas test hollicoptor worm-up
and takaoff poppendicular to orray.
eemi-truck 5' oy,
and Light sutomobite traftic,

[1] = Lmax rocardod from heovy truck 15° from microphone. Yalue ohtmiued from graphie chort,
[2] = tmox recordad From tout halicepter vpproach, Veluo obteined from graphic chart,

[8) 5 Lmax valun from heavy truck G' oway,




approximatly three minutes. The Leg level measured during the
sample period with the helicopter test maneuvers 1s 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-hel icopter noise
events and the hel icopter test 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 & nopn-helicopter noise source was produced
by a heavy truck five feet from the microphone that registered
88dB(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 OPERATIONS

Noise levels from several actual in-service hel icopter
operations were measured from the noise monitoring stations used
for the standardized maneuver tests at the four helipad test
sites, Af ter 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~service helicopter operations occurring near the hel ipads.
Many of the in-service operations which were measured involwved
the helicopter used in the standardized manguver 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 AlQ8A
helicopter landing 150 feet away. The highest Lmax value
recorded from a level flight operation, 80 dB(A), was obtained
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TABLE 6,12 SELECTED COMPARISON OF MAXTMUM SOUNO LEVELS AS RECORDEDR AT STATION 3 KATU-TV

Locarian: KATU=TV [Statian 3) Tempapaturas 49 F

Datas April 28, 1084 Daw Potfnt: 38

Tiass B111 8,8,~11137 a.m Wind Spead: O =~ 3 knota
Evant

Trarfict Luax

Oump truck 374 blocks away, 78 Large car starting 15' may.
Hesvy truck mith teafler S' emmy, B2

Two hodvy trucka mith trailara 80 Holicoptar tedt manouvors:
10° way, 100% IdlalwWans)
Car 15' may. 1] Hover[Wast]
Soxma an sbava. a4 Hovar [ South]
Samo o8 qhove, 89 100% IdiofBouth)
Somo & abova, -1} B Idla[SEouth]
Sima 04 shovo. 83 Hovar(East)
Saao o8 Obave. [:]: . 100% Idie{East)
Sama 58 abovd. 68 Haver{ orth)
Goma as obova. as 100Kk IdlelNorth)
Truck 16' may. 75 BZX Idis[North)
Truck 5' mmay. B4 Takaorr

Hoavy truck mith teaflar 6' oway, 85 Approach

Heavy truck with trailor 40' moy, 61 Cogldown(Weet}
Truok haen 1 Block amay, [: 4

van &' may, 17}

Heavy fruck mith troflor &' mey, @7

Car 3' oway, 7

Cap 15" omay. . 1]

Sama oo abave, 64

Somo ng abovn. B8

Soma go dbovae, az

Hoavy truck with trailae 5' away., 87

Afrcraft troffics

Halicopter takaoff to woss 78
froa taat pad,
HolLicoptar wamup nt tshaoff Pl

idla fasing west,

ALl naiss data ware recordsa with A-froquency
saighting and slow renpanca time averaging.
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TAOLE 6.13 NOISE DATA FOA ACTUAL IN-SERVICE HELICOPTEA OPERATIONS MONITORED HELIPADR TEST SITES -

| | Eatimatsd | Mosaurement | |
: | | Altitude | Duration | |
! Evant Dascription |} Locotion® ! [in roet] | (meconda] | Leg SEL Lmax |
by Haswarechuitt BO 106 1
- flyover northeast to [Station 2) 300 5§ §2.1 84.1 §8.8
!2 osgutimeat 700 meoy.
" Maacsrochmitt BO105 1
approach from sauth  (Station 2) 75 41 75.1 a,2 80,5
287 r., amoy, [at touchdown)
Somo au above, 1 78 14 75.4 64,8 77.4
372 rt. omay. . {Stasiaon 2] {nt touchdown]
¥ Smic as obova, 1 75 [1] {1} [ 7a
o 518 5. wmay, [ Btatian 3) {at touchtomn)
Saall helicapher 2 500 (1 [£)] 1] 88

flyovar from sguth [Station 3)
to narth 800' may,

ﬂ' Ball 2088 approach a n () (1] [ 82
& from south to north [ Station 3)
;ﬂ and (undnd 436' omay.
: Modius aiza halo 2 500 [1} [1] [1} 74
flyover coat to {Station 3]
Eji waat avarhaad,
&
# Maditm aizn halo 2 500 (1} (1 M 68
.\3 flycvar 800' away, [Station 3}
4!
$ BelL 2088 Landing 2 10 (1 (1] (1 74
by 425 fr, moy from {Station 3]
?“ oapt to woat,
Ball 2058 Plyover 2 500 {1) f11 (1] 61
v soluth 50 parth [ Station 3)
1 700 fi, away.
‘ Somo as abovae, 2 aon {11 [1 [1] 68
% 186 fs, oway, [Station 3}
; Boll 2088 north ta 13 500 15 56.8  B7.5 66,8
; south g00' amay, (Station 1)
!

AlL noise data rocordod with A-froquoncy weighting

and ol respapis time aversglng.

* Soe Figures 8,1 ond 8.2 for station Locationa,

[1] Noteo Lavals asaaured with tha CNA which is pot capable

of racording maasurment duration, Loq, and SEL for 8ingle-avant,
{eantinuad on next page]

L
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TABLE 6§.13 [continuad)

i
|

Entimoted | Maasuremant |

ALt]tuda

| Dupatian

Event Cascpiption | Locatfon® | {in taot) | {saconds) | Log SEL Lrax
Agusta A100A 1 ag 20 ®.8 9.8 88,1
approgch and Landipg [Station 1)
150 re. amay,
Sama o8 above, 13 a0 28 78.0 93.4 63.%
24 ft. meay, [Btation 2)
Agumta ATODA 1 300 11 7.4 g7.8 80.2
flyovar 300' aeay, |Station 1)
fomn an aboya, 13 300 20 75.8 B88.5 B0.8
{Station 2)
Aguata A100A 13 ano 4] 63,7 75.9 68.1
havaring focing [&tation 1)
rant G00° swoy.
Aguata AI0BA 13 a9 28 n.z 8,1 7.8
havaring faoing west (Gtation 1)
AdD 7t. meay,
Agveta A108A 13 40 28 84,8 88,2 88,2
spproach from north  [Station 1)
to south and Landad
150 ft. oway,
Soma aw sbova, 14 a0 5 70.3 86.3 83.6
124 ft, mway, [Station B)
Hughes 5000 taknof? 3 50 [1] [1] (11 78
ta saat 500' oway, { Staton 3}
Hughoa S0C0 wamup 3 Wa (1) €} 1] g0
500 fv, away, [8tation 3)
Mughas 5000 100% a WA i [1 f1 "
takeaf? 1dLe 500' [Station 1)
wmay,
Hughes 500D flyaver 3 150 [1 1] [11 74
from woat to oast, [Station 3)
Hugheo 5000 approach a
[Station 3} 150 [1 1] [1] 80

500 ft. mmaoy wost
to aaat,

All noisa dota recordad with A-frequancy waighting

and alow responsa tine avaraging.
* 500 Figures 8.1 and 6.2 faor stwtion Locationa,
[4] Hotse Levalu moasurad with CNA which {8 not capable
of racarding moasurmant duration, Loq, and SEL far atingle-svant,
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TAILE 6,13 (cantinuad)

] Eatimatod | Mogsurssant |
| Altitude | Duration |
Evont Desaription | Location {¥n foot) | (sacandn) | Lm SEL Laox
Same am sbave, a 150 aa 7.8 88.3 4.0
[ Statian 2]
Hughwa 8000 flyovor 3 500 b3 1.0 714 B3.5
300 ft. awny, [ station 2]
Sme aq abuve., a 500 8 £0.8 60,9 g3.8
[Station 2]
Hughas 500D flyavar 3 500 a E0.9 68.8 /3.8
asat to wast 6004 [gtaticn 1)
awzy,
Hughas 5000 flyovor a 500 7 8.4 75.4 g9.8
south to north {Station 1]
ot ft. omay.

ALl noise dota pecordad with A~Fraqusncy maighting
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from the same Agqusta Al09A hel icopter measured approximately 300
feet away and flying at an altitude of approximately 300 feet,
Most of the helicopter level flight operations in Portland
operate at an altitude of 500 feet. Lmax values measured from
hel icopter level flight operations at 500 feet altitude ranged
from 60dB(A) for a Bell 206B flying 800 feet away to 74dB(A) for
a medium size helicopter flying directly overhead. These Lmax
values measured during level flight operations appear to be well
within the range of Lmax values reported for non—helicopter
urban neoise sources such as heavy trucks, buses and automobile
traffic.
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CHAPTER 7

RESULTS OF THE HELICOPTER NOISE SURVEY
IN
CHICAGO, ILLINOILS

This chapter presents the results of the hel icopter noise survey
performed in Chicago, Illinois, The chapter is divided into
four sections: Section 7.1 presents a general overview of
helicopter cperations in Chicago; Section 7.2 presents the noise
measurement data obtained from standardized helicopter maneuvers
and land use characteristics at four helipad test sites; Section
7.3 presents noise measurement data recorded from enroute
helicopter coperations at the public use helipads at Meigs Field
Airport, and Section 7.4 vpresents noise measurement data
recorded frem actual in~gervice hel icopter operations 1in
Chicago.

7.1 OVERVIEW OF HELICOPTER OPERATIONS

Presently, the frequency of civilian hel jcopter 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
Chicage Regional Office],

There are currently no mandatory helicopter noise abatement
regulations governing helicopter operations in the city.
However, the Illinocis Department of Transportation has adopted
some of the helicopter noise abatement operational procedures
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publ ished by the Helicopter Association Interpational as
guidelines to be used by helicopter pilots operating in the
state, [Source; 1984 -~ B85 Illinois Airport Directory, Illinois
Department of Transportation, pp. 153 - 154,], These include:

- Following high ambient noise routes {highways,

railroads, etc.);

- Following unpopul ated routes (waterways, etc.):

- Maintaining altitude (1000 ft.} where possible;

- Reducing speed;

~ Qbserving low noise speed/descent settings;

- Avoiding sharp maneuvers;

- Varying flight routes; and

~ Using steep takeoff/descent profiles,

dccording to information obtained from hel icopter operators and
airport and city officials, there are currently 14 helipads
located in the Chicaqo metropolitan area. Eight of the helipads
are located in the downtown .Central Business District (CBD),
four in the southern part of the city, and two in the northern
part of the city. Figure 7.1 shows the street map locations of
these hel ipads. Noise measurements were obtained for
standardized hel icopter maneuvers at locations 1 through 4.

The eight helipads located in the CBD include one at the
Continental Bank corporate office, one at Cook County Hospital,
two at Chicago FPire Department Jlocations, and four public use
hel ipads at Meigs Field Airport.

the Continental Bank helipad is at street level and is used
mainly for transporting bank executive personnel. Occasionally
it is used by non-bank helicopter operators transporting
executives teo and from the CBD. The number of operations at
this helipad averages between ¢two and three per day. The
helipad is at the intersection of two latge downtown streets
adjacent to rallroad tracks. Other land use in the vicinity
consists of commercial and light manufacturing businesses.
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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 by
Interstate 290 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 cperates 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 freguency varies
widely, but generally averages around two operations per day at
each helipad. Land use around the Meigs Field hel ipad consists
of Lake 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 sopthwest, The downtown
Fire Department helipad is located adjacent to a large railrecad
transfer yard to its east, Land use to the porth, west, and
south of the downtown helipad consists primarily of light
manufacturing, commercial and retail businesses.

At Meigs Field, in addition to the Chicage 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 Pield and O'Hare
International Airport, Midway Airport, DuPage Airport, Gary
Municipal Airport, and the Schaumburg Marriott Hotel., A local
™ 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 Hel icopter,
Inc. operates a helipad and helicopter maintenance facility at
Midway - Airport, Operations involve pilot training, FAR 135
charter services, photogfaphy, 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 Alrport is primarily residential housing; land
ugse to the south consists primarily of heavy industry, including
a large railroad yard.

The Rose Packing Company operates a private corporate helipad
used primarily for transporting company's executives to and from
its facilities in Barrington, Illincis. Although the number of
daily operations varies, it generally averages only three to
four per week. The helipad is located adjacent to a major
railway line in a primarily heavy industrial zone.

The Chicago PFirst Area Police Headguarters has a helipad in
South Chicago wused primarily for emergency operations and
traffic monitoring. The helipad is sandwiched between a major
interstate highway and a major railway line,

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 approzimately two per day. Land use around the
hospital helipad is primarily single family residential housing
with two large parks nearby.
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The two helipads in the northern part of the city are operated
by WGN-Television and Edgewater Hespital, respectively. The WGN
helipad is in the parking lot of the television studio building.
Operations at the helipad consist of traffic monitoring and news
reporting, The frequency of operations averages approximately
four per day. Land use in the vicinity is zoned primarily light
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 maintainas a street level helipad at the
hospital which it uses for emergency ambulance cperations. The
number of helicopter operations averages about two per day.
Land use in the wvicinity of the helipad is primarily

residential.,

7.2 STANDARDIZED MANEUVER TESTS

Four helicopter models were tested in Chicago: a Bell 206B, a
Hughes 500D, an Aercgpatiale fTwinstar, and a Enstrom 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
maheyvers at four helipads: Executive Hel icopter, Inc. {location
1l in Figure 7.l), WGN Television Station (location 2), Meigs
Pield (location 3), and the University of Chicage Hospital
{(location 4). Sections 7.2.1 through 7.2.4 describe the land
use, the locations of the noise monitering stations, the
helicopter test maneuvers performed, and the noise measurement
data obtained at each of these hel ipads.
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7.2.1 Executive Helicopter, Inc.

Executive Helicopter, Inc, is a privately owned helicopter
company based at Midway Airport. It operates a hel ipad and
hel icopter maintenance facility located on the  southern
perimeter of the airport {location 1 in Figure 7.l). Land use
around the helipad is indicated in Fiqure 7.2. It is primarily
single family residential housing to the north, east, and west.
The area south of the helipad 1is a heavy industrial zone,
Commercial, retail, and light manufacturing businesses line the
streets bordering the airport on all four sides,

The helipad is located on the airport's south taxiway. Three
nolse monitoring stations were set up on a grassy surface on a
line running west from the helipad, parallel te the taxiway, at
distances of 145 feet, 295 feet and 445 feet from the helipad,
regpectively, (We were not permitted to place the stations on
the taxiway, in line with the helipad.) A diagram indicating the
locations of the noise monitoring stations relative to the
helipad and the flight paths used by the helicopters on approach
and takeoff mapeuvers is shown in Figqure 7.3.

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 Leen
present at the monitoring ilocations. However, there were several
aircraft operations on nearby runways during the day, mostly
Boeing 727 passenger jet takeoffs and landings, Ambient noise
sampl es taken showed Leq levels at the airport between 68 dB(A)
and 79 4p{a).
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The helicopter pilot at Executive Helicopter, using a Bell 206,
petrformed the following ten maneuvers in the order listed:

1, 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, ko West;
10. Approach, from East;

Table 7.1 shows the noise levels recorded from the test
mapneuvers 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 te other takeecff and approach data. The
graphic recorder charts of SPL measured at Stations 1, 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 opne sample period with the helicopter test
maneuvers, were on the day of the standardized test maneuvers.
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TAILE 7.1  NOISE DATA FOR STANDARDIZED JIELICOPTER KAWEUVEAS AT EXECUTIVE HELICOPIER, IMG,
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TADLE 7,B AMBIENT WOIEE LEVELS AT EXECUTIVE HELICOPTER, INC,
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The test maneuvers lasted for approximately 11 minutes. The
third sample period, without the hel icopter test maneuvers, was
three days later, with Station 3 at the same location as in the
other two sample pariods, Station 3 was located within 800 feet
of the end of the airport runway; consegquently several Jet
aircraft operations passed near the station, accounting for the
high Leq levels recorded, between 68 dB(A) and 80 dB(A). Since
the helipad is located at an airpert with numercus jet aircraft
operations, one would not expect the helicopter test maneuvers
to make a significant contribution to existing ambient noise
levels. Due to the varying number of aircraft and in-service
hel icopter operations during each of the one-hour sample
periods, it is not posgible to draw any firm conclusions, fronm
the data, on the exact contribution of the helicopter test
maneuvérs to the existing ambient noise levels,

Table 7.3 presents selected Lmax values recorded at Station 3
during the ambient noise sample periods for noise not
attributable te the helicopter tesat mnaheuvers (primarily
commercial passenger jet operations), and the Lmax wvalues

recorded during the helicopter test maneuvers, Lmax wvalues

meagured during jet takeoffs ranged from 8L dB(A) to 101 dB(A).
The highest Lmax value measured, 105 dB(A)}, was generated by a
jet taxiing 30 feet away £rom the microphone, By compariscon,
tmax values measured for the hel icopter test maneuvers ranged
from 63 dB{A) £for a helicopter at idle to 89 dB{A) for a
hel icopter takeoff.

WGN Television operates a private street level helipad at its
studica in north Chicage (lecation 2 in Figure 7.1l). Land use
in the vicinity of the helipad is shown in Figure 7.7. The
agphalt helipad is situated at the west end of the television
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TAOLE 7.3 BELECTED COMPARIGON OF HAXIMIM SDUND LEVELS AS RECOROED AT EXECUTIVE HELICOPTER, INC.

Locsttons ExecutSve Heliooptar, Inc, Tesparaturss M F
Detsy June 10, Jura 21, 1804 Ratative Humidity:r 56X
. Timas 12:08 p,m,~2103 p,a,[Juns 16] Wind Bpaadi 13 knots from Wast
# 19225 8.8, ~1R120 .8, (Juns 21) .
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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
single-family residential housing. A large technical school is
located two blocks to the south of the helipad.

Three neise monitoring stations were set up in a straight line
150 feet, 300 feet, and 450 feet south from the helipad,
respectively, Figure 7.8 shows a site schematic of the noise
manitoring locations and surrounding area as well as the Elight
paths used for the takeoff and approach maneuvers. The three
noeise 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
Station 1. Addison Street ran east to west approximately 150
feet south of Station 3. Background Leg noise levels were in
the range of 57dB(A) to 63 dB(A), mainly due to traffic on
Addison Street.

Using an Enstrom F28 helicopter, the pilot at the WGN Television
helipad performed 13 separate maneuvers, listed below in the
order in which they occurred:

1. Approach, from South;

2. 1008 flat pitch, idle, North:

3. Hover, North;

4. Hover, West;

5. 100% flat pitch, idle, West;

6. Hover, South;

7. 100% flat pitch, idle, South;

8. Hover, East;

9. 100% flat pitch, idle, East;
10. Takeoff, to North;
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1l. Approach, from South;
12. Engine cooldown, North;
13, Takeoff, to North.

Table 7.4 shows the noise levels recorded from the test
maneuvers at the three measurement stations. To avoid trees in
the area, both approach maneuvers were executed using an
fs~shaped" flight path into the helipad. The hel icopter
maintained the same altitude as it passed over stations 1 and 3.
On the second approach, this *"S-shaped®™ approach path resulted
directly over Station 3, approximately 40 feet to the east of
Station 2 and directly over Station 1. This may explain why
Station 3 measured Lmax values within 1 dB{A) of Station 1 and
an Lmax value 5.3 dB{A) higher than S5tation 2, bue to wind
conditions in the area, the pilot was not able to perform
takecffs directly over the measurement array, On the second
takeoff the helicopter hovered for approximately 10 seconds
before ascending. The SPL graphic charts of the test maneuvers
recorded at Stations 1, 2 and 3 are shown in PFigures 7.%, 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
hel icopter test maneuvers. However, the sample with a Leq of 63
dp(A) included several unscheduled operations by the test
helicopter including a f£lyover at 500 fect altitude, an approach
approximately 50 feet overhead, and a takeoff from the hel ipad.
These three unplanned hel icopter maneuvers contributed to an Leg
level 6dB(A) higher than the ambient noise sample with no
helicopter maneuvers present. The ambient noise sample that
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TABLE 7,4 NOISE DATA FOR GTANDARDYZED HEL ICOPTER MANEUVERS AT WiN TELEVISION

Locationt WGH Talevision
Date: dJupw 18, 1984

Timor 38340 p.w=,

ol icopter Model: Enstrom F20

Tempsraturat
fulative Huidity}

MF

21

Wind Bpsnd; 3 - B knote from N

| | | |

|
1

Hovar (Weot)

|
| 100K Idie {Woat)

loist.| Approach 1 [1] | 100% Idle [Morth) | Havor {Morth}
[Froam |
Eta- {Pad [Tiae [HED [Tiac

tion |(ft.)}[aso,] Loq BE. Leox |Jleoc,) Ley BB tmex [[snc.] Leq SE.  Leax
[

[Time

|[Bec.) Log BEL

Laax

iTinn
J[eac,) Leq BEL Lmex

1 [ |
1 |950 az 76,2 6.2 7B.7) 34 80,3 05,5 64,7
| i

|
| a3 e2.0 07,2 89,1 |
| |

2 taop | 89 78,2 M, 86,3 | 40 B0.0 B65,2 73.0| 34 73.0 8D, 776
| i
| |

| |
g |as0 67 | 73

34 76.8 M 76.2

24

68,0 B5.R

73.2

72

3g 72,8 07.0 76,0
31 65.8 00,7 67,0

|
t
I
|
|
| a8

I | l |

[Oist.] Hover [Bouth) | 10K Idlo {Bouth] | Hovar {Ewet) | 100X Idie {East) | Tekaort 1 [Harth]
|Frnl_| |
Eto— [Pad [Tima |Time {Timn ITime [Tima
tion J[f.])isac.} Log SEL  (wex |[eet.) Lig BEL Lmux [[esc.} log GEL Leox [[eec,) Log SEL  Lmox Jluoc,] Ley HEL Lmax
|—1 | i | !
4 960 | a8 74,0 DR4 78,5 ) 32 80,8 B4.B 72.6 | 23 78,2 3.4 81,3 | 33 74,5 A0.6 7.4 } 165 ?¢.2 88,0 BA.4
| I | ! | |
e |300 | 3 66.9 02,4 BEA.6 | 32 E307B.0 BS54 | 33 7M.4 D676 | 22 @71 8. BB | 16 72,5 B4 788
I | ’ | 1l ! |
3 480 an | 63 | 70 | 87 | 75

ALl nolss dute recorded with A-fruquency wedghting and olow reuponue time aversging.

[1]=Hul fooptar estimated nt 180* altitude diroctly over Station 37 00' altitude directly over Station £ [phota ucalingl.
[2]=tiwl {coptar vutimatnd at 120" oltitudo directty over Station 37 60' oltitude wa it pasced wost of Gtotfon 3 (photo ocaling).

[Teble contipued op next psge)
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TMIE 7.4 [cortinovad]

| |

|01st, } Approech 2 [2} | Cootdown [North] |  Taksoff 2 [MHorth)
|From |

gte- |Pud  |Tiam ITime {Time

tion J(fe,)i{son,) Leq B Lmax |[oec,} Leq BE. Lwax j{szc,] LED 63 imax
| { { |

L)
1 |80 4 B».7 g7.0 d8.n

L}

!

| |
B [so0 | 41 7.2 m.p B2.7

I

I

3 |aso o8

e Y

| 3% 60,0 83,0 74,8 | B4 7B.2 02,0 22,7
| |

| #0 61,8 76,2 86.8 | ®B 23,2 07.4 70.7
| |

| 0 | 75

ALL nol oo dots recordad with A-fraquancy weighting

and wlos rssponoa time avareging.

{1]=Hul foupter cotimnted at 100' altituds di rectiy over Etation 3
00! oltitude es tt pasncd west of Htation B (photo aceling),

(2l=Hel oopter aotimuted at 980' attitude df ractly ovar Btation 3
B0 sititude an it posved wakt of Station 8 {photo scaling).
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Figure 7.9 Sound Pressure Levels for WGN Televislon Test - Station 1
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TAHLE 7.6 AMDIENT NOISE LEVELE AT WGN TELEVIGION

Lacatiuny WON Televiaion
Ootor Jung 18, 1884
Times 3115 p.m.~G116 p.w,

Tamporaturag

B4 F

Retotive Hmidisyy 56X

Wind Bpeed:

3 ~ 8 konts from N

Hal froptar Hadal: Enstros F206
| | Messuressnt |
Asbiont Doscription [Bosple Time |  Duration {Lwsx JLO.Y JLA.0 {130 460 (L82 [LO0 {iwin flLeg |Rowarks
Mbient with 3116-4315 1 Hour Ba[4) B6 73 11} 67 55 %] 52 84 Includes modsrate etroot
hot {coptar test trafffo 200-300 fast oway,
RENBUVOFD, laud gheut 200 faot oxay,
snd B cer horno 200' moy.
' Ambijgnt without 43155115 1 Hour 72(2l 0 ' ea 88 55 &4 1] 52 67 Includey modarats stroat
"o" hut icopter toat traffic 200-300 fact bwoy,
';-‘ manauvora, 2 Jst flyovoro, 2 scrooms,
car horng firo $ruck alerm,
and oluckric fon 200* woy,
Ambilant without £i115-6116 1 Hour asfal a7 7e 1] 1] Bl 52 Ha ik | Insludon sodarate ptrent

hol icoptor test
ROnBUYV ALY,

ALl nofso date waro recorded with A-frequoncy waighting and ulow roaponco time avaraging,
[1] = imea rocardod from tost helicopter opproachs
[2) = Luox rocordad from jat fiyover ot 65000' alsituda,
[3] 5 Leox rucardad from heticoptor spproach i roctly
ovar station st LO' sltitude,

tref fic 200300 feat oway,
halo flyby 600" oltitudae

ond wost of stotion, helo
approach diroctly ovar atotion
et 60 ultitude, holo tekeaff
from WOR-TY, 8 Jat flybys,



included all of the helicopter test maneuvers present resul ted
in an Leqg level 74B(A} higher than the ambient noise sample with
no helicopter maneuvers present,

The exceedance level data indicates that the sound level was
above 66 dB(A) 10 percenc of the time (L10) in the sample
obtained during the hel icopter test maneuvers compared to 589
dB{A) in the sample with the three unplanned helicopter
maneuvers and 58 dB(A) in the sample without any helicopter

maneuvers,

‘Yable 7.6 presents selected Limax values recorded at Station 3
from non-hel icopter noise events and from the helicopter test
maneuvers performed during the ambient neoise sample periods. The
loudest non-helicoptet related nolse event was geherated by a
bus, approximately 200 feet away on Addison Street, registering
a Lmax of B0dB(A). Street traffic on Addison Street (excluding
the bus) registered Lmax values between 57dB(A)} (another bus)
and 68dB{A) (a motorcycle at 200 feet). For comparison, the
hel icopter test maneuvers generated Lmax values from 63 dB(A)
for an idle facing south to 88 dB(A) for an approach.

7.2.3 Meigy Field Adrport

Meigs Pield alrport (location 3 in figure 7.1) has four public
uae helipads located on the taxiway at the west end of the
airport. Land use in the wicinity of Meigs Field Is shown in
Figure 7.12 The airport is situated on a small peninsula on Lake
Michigan surrounded hy water to the east, south, and west. A
small pacrk is located at the northern 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 ccastline., A major railroad line and the downtown
CBD are located to the west, beyond the heaches and parkland.
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TAHLE 7.8 SELECTED COMPARISON OF MAXIMJM SOUND LEVELS AG RECQRDED AT STATION 3 WGH TELEVISION

Locations Chavron 011, Inc,
Data: Aug., B, 18847 Aug., 8, 1884
Timoz 3318 p.a~8115 p,»,

Evant

by

Troffic:

Car nccalarating J00¢ oy,
Car socalorating 200' emsy.
Car 200" mmay.

Gsmit es dbuve,

Samd aw gbhova,

Sama a4 2hovae,

Car 40G' amay,

Somo an above,

Matrobus 200' wway,

Somo as ahove,

Eomo as above,

Gean a8 above,

Sama aa obava,

Sama aa ahava,

Soua a8 above,

Samo no abova,

Gama nA gbove,

Mo trobus 400" awoy,

Soma s above,

Truck passing 200' oway,
Gama oo above,

Gama #a sbove,

Sama ap sbove,

Heavy truck 200' oway.
Soma wa above,

Sume nm abovo,

Pump truck 200' oway.
Truck accalerating 200° away,
Cat horn 200" aesy.

Gamo as abova,

" Motoreycie 230' oway.

Motoraycle 200 &way,
Smxa gs ahove,
Fire truck alarm 1000' away.

Lmax

:1.]
58
[:4.]
&1
84
1]
EL
a2
a2
-1}
1]
60
62
B1
ez
57

B1
81
58
3]

aa
8D
38

82
g2
[-1:]
aa

81
aB
a8

Tosperatuira; 84 F
Rulatiys Huniditiys S6%
Wind Spesdy 3 - d knota from N

Alroraft Activity:

Comparcial /et overhoad ot

6000% ol ti tudae,

Oietant cosmercial Jat flyavar,
Commgrical Jot 1200' overhoad,
Halicaptar eppronch di roctly

ovar atation at 50 altituda,
Hallcoptar takaoff from WGN

to North,

Helicaptar flyby at 500' oltituda
and §00' wost of station,

Miscallonsaouas

Scraem 200 awny.

Samo qm abova,

Elaotric fon at warshouoe
400 may,

Banging sound §00' mmoy.
Somw nn abavo,

Sana o3 abova,

Trash can Lid aiom,

Helicoptar test mansuvarsg

Apperosch 1 [from Sauth]
Idie{North)
Hevae{North)
Hover[Wout)

Idiaf Want)

Hover{South)

Idia[ South)

Haver[Enat)

Idile{Eant)

Takeoft 1 [(to Narth)
Appraach 2 [ from Sauth)
Caoldoan [Narth)
Taksoff 2 [ta Narth]

ALl nolea data wora recardad with A-froquency weighting and oiow reuponoa time evaraging.

72

1]
§8
88

78

70

a3
88
LE]

82
81
g2
a0

398

72
a8
g8

70
B7
75
[:1:]
80
75
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The tests were conducted at Helipad No. 2. Three noise
monitoring stations were set up in a stralght line at distances
155 feet, 305 feet and 455 feet, respectively, south from
Hel ipad #2. Pigure 7.13 shows a site schematic of the noise

monitoring satation 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 taxiway. 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
ambi ent noise measurement periods: ambient noi se Leg
measurements were in the mid 70 dB({A) range.

The test helicopter was a Hughes 500 D supplied by Crescent
Hel icopter, Inc, The pilot: performed 10 separate maneuvers,
listed below in the order in which they occurred:

l. Approach, from south;

2. 100% flat pitech, idle, north:
3. Hover, north;

4. Hover, east;

5. 1008 flat pitch, idle, east;

6., Hover, south;

7. 100% flat pitch, idle, south;
8. Hover, west;

9, 100% flat pitch, idle, west;

10. Takeoff, to north.

Table 7.7 shows 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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TASLE 7,7 NOISE DATA FOR STANDARDIZED HELICOPTER HANEUVERS AT MEIGB FIELD AIAPOAT

Lacation
flatas Juno 20, 1084
Times 10100 o,m,
iiul 1coptar Moduly

Hotgs Flold Afrport

Hughea 5000

Tamparaturey 63 F

Duw Point: 60

Wind Gpeads 12 knats (row North

| |
| 100 Idio [Morth) |

Hover [Enst)

100X [Tdle) {East)

iB1st, ) Appraach (1] Haver [North] |
|From |
Stg- jFad  |Tima [Tima [Tina |Tina |Time
tion [{ft,)][sec,] Leq SEL. Lmox |[eerc.,) Leq BEL Lmaxj[src,] Leq BEL Lmoa|(wec,]) Log BEL Leax [[e0s,) Leq BRL imax
‘ l | ; I 1
1 |k - - - - ep 3.6 pg.2 BA,B|] 30 6.4 101.2 DO,6] 94 62,4 107.4 83,4 A1 067.2 100.3 @.0

|

[ i
g 1305 | 48

I |

|

3.8 101.1 6a.B

1
|
| |
| % 767 0.1 77.] 31
| i
!

|
76,0 E4.7 .1 3
|

86,4 101.9 86.0

41 8,0 07,1 BB

8 466 1] 73 | 77 1 B4 :11]
| I | | | | |
|Met. | flavur [Bouth} | 100X Idle {Bouth) | Hover (Wast] | 100 Idlo [wWoat) | Tokeafr [Horth}[+] |
{Froa | |
Ste— |Pad |Tian ITine {Tine |Tiae {Time i
tion [{ft.)i{e0c.] Log SR Lmox  |{mec.) Leq SEL Lmox|[esc,] Leq BEL Lmexf(sec,] Leg SE. Leax |{oec,} Leqg BEL Lmox |
—] | ) | | [ - |
1 145 | & 84.2 @01 B8,0 | 91 2.0 87.4 BA.B| 81 BO,5 104,53 1,8] a2 83,7 8,7 85,0 | 12 B4.4 D62 B.2)
i | | [ i | |
2 faos | at 7.8 00.4 GO | 30 76.° O0.6 7B.4] 51 02.7 @26 86,4] A1 5,7 B0.678.4 | 13 77.3 DB.1 o4.p|
| ) i i | ' l |
8 456 | 75 | 74 80 | 7| 7 |

g e e e i

ALl pofey dota recordod with A-frequuncy mofghting and slow reppunss timae svoraglng,
= & no date abtained dus te oquipmant walfunction,

® Backgraund nodse too high to detect manouvor, !
[4)=Huticoptar ostimstod ot 176' altituda diractly ovor Btation 35 150° slt{itude directly ovor Station 2 [visusl Judgoment].

[+]=Holea date not di rectly comparable with corresponding data in othur tasts,

T
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shallow

descent angle, accounting for the similar Lmax values
recorded at Stations 2 and 3. Wind conditions at the airport
cansed the helicopter to take off to the north,
and away from the measurement
take=off data

array.
in this

into the wind,
geries of
comparable to octher takeoff data.)

this
tests are

(For reagon, the-
not
The

directly

SPL charts of the test

maneuwvers recorded at Stations 1, 2 and 3, are shown in Figures
7.14, 7.15 and 7.16, respectively,

Table 7.8 presents ambient noige level data obtained at Station
3 for three consecutive one-hour sample periods. The first two
sample periods do net include the helicopter test maneuvers, the
third sample does. The second sample period also includes two
in-service helicopter approaches, The Leg 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
maneuvers which lasted for approximately 21 minutes was higher
than the Leg observed in ‘the two sapple periods without
hel icopter tegts by 2 dB(A) and 3 dB(A}, respectively, However,
the differing numbers of gefetal aviation aircraft operations
and in-service hel icopter operations

three sample periods make

that occurred during the
the exact contribution of the
hel icopter test maneuvers to the ambient noise level uncertain,
Table 7.9  shows selected Lmax values recorded at Station 3
during the three ambient noise sample periods.
Lmax values from non-hel icopter noise sources ag well as for the
hel icopter tests.

The data include
Most of the intrusive
general

noise occurrences were
aviation operations at the airport that produced Lmax
values ranging from 64 dB(A) £or a business jet engine warm-up .
approximately 800 feet away to 102 dB(A)
takeoff approximately 500

feet

for a business
away.

jet
The Lmax values for the
helicopter test maneuvers ranged from 72 §B(A) for a idle facing
facing west to 88 dB{A} for the approach. These levels are well
within those resul ting from general aviation aircraft operations
at the airport.
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TABLE 7.8 AMBIERT NOISE LEVELE AT KEJQS FIELD AIRPOAT

Locationt Halgo Flald Airport
Dotos Juna 20, 1854

Timap 8160 a,m, = 19100 o.m,
ttut teopter Madell Hughes G080

Tomperaturat

Dew Points

Wind Gpaed:

63 F
1]
13 knote from North

Huosuroent

Ambisnt Dusoription |Gumple Time |  Quration [Lmex |LO.1 |L1.0 JLY0 JLED L8O {89 |Lwin |Lug |Romarks
Aabiant withaut 8160-0150 1 Hour oB[1] 87 i} 1] B0 58 &4 G4 73 Ingtudos modarote GA activity,
hol fgopter tool .

) nanouvars,

et

b Aabiont without B3160-10160 1 Hour gr[e] o8 pd 72 B1 657 BA 53 74 Includan modorato GA activity,
hel jcaptar tast Bol | ROGE and Hughes 5000
Ranauvara, tanding,
Ambiont with 10150-11160 1 Hour 102{3] b8 gp 77 63 &7 1] 1] 76 Includoo moderate BA activity.

helicoptar test
WENEUVarE,

ALl duta mare rreordod with A-frequoncy weighting and olow recpanoa time avoraging,

{1) Loox From GA plane taxiing 60 owoy.
[2] iLmax from GA plano taxiing 50* owmey.
[8] Lmax froa buoinoss Jot takeoff 500' owoy.

thurl e aNartn s s



TABLE 7.9 SELECTED COMPARISON OF MAXIMUM SOUND LEVELS AS RECORDED AT STATION 3 MEIGS FIELD AIAPOAT

Lacation: Haige Fiald Ajrport Temparsturs: 63 F
Oater Juna 20, 1804 Oow Painti B0
Times Bi60 8,0, ~ 11150 o.m Wind Speads 13 knote from North
Evant Lmax Evont Lmax
Traftics ' Im~Sarvice Halicaptar Cpafationng
UfL truck 150' ooy a3 Ball 208A approach avarhaed
DL truck 50' amay 70 at 75' altttuds, eg
Van 80' sway 82 Hughas 5000 approsch overhaod
Van t0' swoy [::] at 78' altitude ea
Yan 10' mmoy 86
Van 10" mmay -1 Halicoptor Teat Manwuvors:
vVan acaslerating 300 away 83
Trugk 50' oway 7a Approach Ba
Car 20° mway a2 IdLa(North) 78
- Hovar(Narth] 77
GA Atroraf't Opmrotionat Haver{Eaut]) 84
Idia[Eant) ]
Buainoes jat taxi S0' may a8 Havar{South) 75
Swall single prop plona 50 mwoy : 1] IdLa[ South} , 74
Taxi 300" meay 72 Hover{West) 1]
Tux1 50' amay 73 IdiLalwWout] 72
Tani 100" oway 1] Takaof¢[ Narth] 78
Taxi 100" away 72
Tax{ 500' aoway 77
Takeaf? 500' oy .
Tekaoff 5Q0' caay 2]
Takaoff 500" mway aa
Takeoff 500' aeay a3
Takaaff 5OD' owmy as
Takaoff 500' moy 78
Takaoff 500" ey 1%}
Takaaff 500" anoy 102
Tekaaof P 500 mvay ea
Landing S00' oway a7
Businaan [ at angina cooldawn
1000' mmay 88
Businoas | at engine mammup
aoa’ may a4

ALl nalss data wers recardsd with A-fraquency waighting and elow response time averaging,
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7.2.4 University of Chicago Hospital

The helipad at the University of Chicago Hospital is located on
the troof of the main building, approximately 90 feet above
ground., (Location 4 in Figure 7.1). Land use in the vicinity
of the helipad is shown in Figure 7,17. & large 10 sguare block
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 furtheér 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 apprcoach maneuvers.
Station 1 was located on the gravel-covered roof next to the
helipad., Parts of the hospital building rose 20 feet above the
level of the helipad approximately 50 feet to the west and east.
An airconditioning unit on the roof approximately 45 feet away
from Staticon 1 was operating throughout the test maneuvers .
2mbient noise measurement during several short periods before
the tests began showed Leg levels of 65 dB{(A) on the roof.

Station 2 was located at atreet level on a concrete sidewalk
next to a courtyard of the hospital building. Several cars
entering the courtyard parking lot contributed te high ambient
noise levels around this station, Station 3 was located across
the street from Station 2 on the grass esplanade, Background
ambient noise levels around Station 3 were relatively low with
Leg 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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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:

1, Approach, from south;

2. 62% flat pitch, idle, north;
3. logs flat pitch, idle, north;
4. Hover, north;

5, Hover, east
6. 100% flat pitch, idle, north:
7. Hover, south;

8. Hover, north;
9. 62%¢ flat pitch, idle, north;
10. Takeeoff, to west,

Table 7.10 shows the noise levels of the tests as recorded at
the three measurement stations. For safety reasons, idle
maneuvers were not performed facing south and west and hover
maneuvers were not performed facing south. Lmax values recorded
at Station 2 during the test maneuvers were 16 dB{A) to 22 dB({A)
lower than those recotded at Station 1, This large difference
is a result of several factors: the unusual close proximity of
Station 1 to the helipad (433 feet); the unusual distance of
Station 2 from the helipad (433 f£t.): and because Station 2 was
below the level of the helipad with the four-story concrete wall
of the building acting as a substantial barrier 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 rcound idle maneuvers facing

nor th.
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TMILE 7.10 HNOISE DATA FOR STANDARPIZED HELICOPTER HANELVERS AT UNWIVERALTY OF CHICAGD HOSPITAL

Locotians Univeraity of Chicago Hosepital
Datas Juns 20, 1004

Timot 1180 p..,

Hul{coptar Modelt Aerospotiale Twinataor

Tomperstura; 72 F
Dum Point: 35

¥ind Speudt 10 knotu from N

] | | | t |
|o1st,d Approach [1) | 82X Idla [Korth] | 100X Idte |Horth) | Hoyar [North) | Hover [Woat)
{Froa |

§to=- [Pad  |Tima [Tima ITimo |Tima [LELT]

tfon |[ft,)i{voc.) Leq BEL  Lsax |{eec,} Leq BF Lmax

{lesc.} Leq GEL  Laax

|{mac,} Liq BEL Lmox
[]

lisae,) Log SEL  Lmsx
|

—=I t

i i

4 100 | 6o H2.,8 Y06 1001 )] 37 MEERATPE | 40 O5.0 1B EAE | 27 82,7 109.8 04.B | 14 83.0 104,2 98.6
| | | | | |

¢ (433 | 65 0.0 po.0 B4.0 | . . . * | 43 60,3 70,2 66.7 | 28 68,3 K,7 72.B I - - - -
i | | ] | |

3 ise0 | B85 | 83 § B4 | n | 77
) [ | ! | |
joist, ) Hover [Eont] ] 1008 Idle (Eust) | Hovar {Bouth) | Haver {North) | 62 lIdle [Horth)
|From |

Bto- |Pad  |Tiao 1Tina [Tima |Tine [Tima

tion [(ft,))(sec,] Loq BEL Lmax J{sec,) Leg SE.  Lmox

Ilsec,) Ly SEL  Lmox

|({soc,) Leg BEL Lmox

Jleoc,) Log SEL Laas
i

f——1 !

1 100 | e2 4.8 00, PB.A | Bt 00.4 101.6 00,3
b l

2 |43 | - - - - ) 21 5.7 78.6 87.7
| | |

a (s80 | 7o *

i

| 22 0t.3 104.7 &.7
|
| 13 75,6 B8,7 m0,2
1
[

74

Alt noloa dots recordad with A-froquoncy watghting and olow responco tiwe aversping.

~ = no data obtalnod dus to squipmunt mal function,
® Hogkground nojsa too hiph to detect mgnouver.

2b

a4

01.4 106.0 ®,7

78,5 87,8 78.8

a8 865.4 1.3 85,0

61

[1]=Hol fooptur astimotod ot 476' alitudo directly over Gtation 3) 160" sltitude diroctly over Btation B [visual Judgement],

{+]=lbiso data not dfrectly comparcblu mith corresponding dats ¥n other tests. Eno text,

[Tuble cantinuad an noxt pagu)



TABLE 7.10 | continuad)

| |
inst, ] Takooff [West}[+]
IFrom |
Sta— |Pud |Time
tion Jire,))(sec.] Leg 8EL  Lmaa
=i
1 108 | Bh 07.4 100.3 D41
| )
2 Jjaa3 | - - - -
{
{

|
3 |668

12

ALL nofsa data rocordad mith A-frequency waighting

ond alom rooponna time sveraging,

= % no dutsa obtojped dua to aquipmant mal Punction,

® Buckground noien ton high to detect maneuver,

{4])=tist {ooptar estimated at 175' altituda diroctly ovar Station 3
180" oltituds direckly over Stotion 2 [visusl Judgemont),

[+]=Noles dets not directiy compurobla mith corraspanding date 1n other testu,
Boo taxt,
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The appreach maneuver was executed directly over the measurement
array. Because of noise ahatement rules governing use of the
helipad, the hel icopter had to depart to the west, perpendicular
to the meagurement array, rather than directly over it., (For
this reason, the takeoff data in this series ¢f tests are not
directly comparable to other takeoff data,} Charts of SPL for
the test maneuvers recorded at Stations 1, 2 and 3 are shown in
figures 7.19, 7.20 and 7.21 respectively,

Table 7.11 presents ambient noise Jlevel data measured in four
one-hour sample periods at Station 3. The first three periods
were on the day preceding the helicopter test and do not include
any helicopter noige, The fourth period, measured the feollowing
day at the same location as the first three periods, included
all the helicopter test maneuvers which lasted for approximately
32 minutes. The data show the Leg level during the helicopter
tests to be from 6 dB(A) to 10 dB(A) above the Leg levels of the
three non-helicopter ambient noise sample periods., All of the
ambient noise sample periocds included light automobile activity,
and some occagional aircraft overflights,

Tabtle 7.12 shows Lmax values recorded at Station 3 during the
four ambient noise sample periods for various non-helicopter
intrusive neoise events and for the helicopter tests., The gource
of most of the intrusive noise events was street traffic oh a
street 30 feet south of Station 3, Lmax values of the street
traffic tanged f£rom 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 hel icopter traffic ranged from 58 dB(A) from a GA
overflight to 88 dB(A) for an unscheduled in-service approach by
the test helicopter. By comparison, the helicopter test
maneuwvers produced Lmax values that ranged from 61 dB(A) for the

-221~-
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TABLE 7.141 AMBIENT ROIGE LEVELD AT UNIVERSITY OF CHICAB0 HOSPITAL

Locationt Univeraity af Chicago Hoopltal Tomparuturuy 73 Fydupa 14§ 72 Fedunu 20
Dakar  Juno 98, 18684 and June 20, 1084 Oem Point: 3B,Juna 10} 36,dJuns 20
Timot 12140 p,m,~3140 p.m,, June 1) wWind Bpeedt 10 knote from N {both daoys)

1412 pom,~2412 pom,y Juna 20
Helicopter Moduli Asrpspotiale Teinster

| | Hossuremont | |
Ambient Description |Beapis Time |  Buestion [Lwax §0.4 |L1,0 [L10 [LSD (180 |LSA |Lain JLeq |Remsrks

Ambient without 0:11-8:11 1 Hour 8[1} 12 BB 1] 1 53 63 b2 57 Inoludon sodarata automobils
hel {coptar taot {Juns 18) traffic on stroat 20' wwoy, 4 jet
f monBuYare, ' flybys, 3 GA flybya at 30DO-5000°,
et onvaral loud shoute B0 imay.
-
1
Aabient without 1140-2540 1 Houp 07[e) a3 87 1] ] G4 84 &3 1 Inotudun modorate outomobilo
hal tcoptar teat (Juna 18] traffic PO¢ omay, 4 GA flybys,
RORBUYOra, truck dumping rocke GOO' weny,
Aabiant mithout E1al-3:40 1 Hour 78[3) 78 1] 58 b5 63 62 14 58 Inoiudos modorato autamohile
hol fopptar taat fduno 10} teaffic 20' awoy, helo fiyby
nEnpLUVOra, 100" awoy ot 800 sltitudo, 4 et
flybys at 10,000' sltitude,
B OA flybys st GOGO' eltituda,
Anblant with 1192-g142 -4 Hour ns[4] 04 78 ki | &8 B4 52 52 a7 Includen modarath pukomobils
hel icoptar toot {Juna 20] Sraffic B0' owsy, background
BANBUYHFE, construction, B GA flybye at

500 alt{tudo, whistling 100"
tmay.
All data woro raoordod with A-frequancy walighting and olow respunsa tima overeging.
{4] = lmax from motorcycte BO' wmay, and Jet Plyovor st 3000' altituda,
[2] = Lmax from mbulsnce 20°' weay.
[8] = Lwax from commorcial Jet flyover at 43,000' ol tituds,
f4) = Lnax from test haticopter spproach,
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TABLE 7,12 SB.ECTED COMPARIGON OF MAXIMIM SOUND LEVELGE AS RECORDED AT STATION 3 UNIVERSITY OF CHICARD

HOBPITAL
annﬁom University of Chicago Haspital Toaperaturat 73 F, June 18§ 72 F, Juna 20
Datat June 18, 18B4; June 20,1004 Dow Paint: 38, June 18¢ 3%, June 20
Tima: 12140 p.m,~3140 p.m.; June 193 Wind Spesds 10 knote fros N [bath days]

1912 pum~24918 p.B., June 20

Evant Laax

Teaffice

Car heen 30' ossy, a5 Smo as wbova,

Car 20" mmay, [:14] Jot avarflight at 20,000' oltituda,

Szntw &g ahova, -E} GA gvarflight A% 5000° altituda,

Sane as shave, 57 OA ovapflight at 500! altftude,

Scma a8 aboave, a8 GA overflight et 2000' sltituda,

Samo am abovo, a1 Sema sa sbave,

Bame aa sbove, g8 GA ovarflight at 4000°' el titudas,
. Cap ED' oway, 70 GA overflight &t B000' altitude.

Yan 20' wmwey. BO Fod{um &izs halicoptar 100Q' awoy

Hotarcyolo 20° may. 70 . at 500" sl titude,

Mosorcyala 20" amay. 72 Asrospatiale Tminatar halo spproach

Motorcycla B00' amay, 9% direatly ovar station at 350' alt,

Trual 30° oy, 14} Asrospatinie Twinatar graund fdla

flams as abova, [:1] 300 avay.

Truck 100" wmay, aq

Duap truck 100" mmay. ao Hel1captar Taut Hanauvarat

Gowa ao pbove, i3]

Ambulsncs with ai ran 20' mmay, a7 Approach

Schoyl bum 20' may, 83 82 IdlalNorth]

Sema 8o abova, a0 100X Idte(Narth]

Soma as ahove, il Hover(Narth)

Matrobus 20° oy, 63 Hovar{woeg)

Matpobun acoslerating 20' amay. 78 Havar{East)

Hovar{ South)

Alroraft and In-ssrvico 2% Idla(Nerth)

Halicoptar Traffics . Takeoff{Wont)

Jot ovaprflight at 300° altytuda, 72

Jat avarflight at B000° altituds, 73

Jat ovarflight ot 10,000' aitituds, 75

Somo #n above, 78

ALL noise data wern racordad with A-froquancy esighting and alow rosponse timo averoging.

”

58
73
62
88
Lk
a1

a3

1]

BB




ground idle facing north, to 85 dB(A) for the approach directly
over the station. With the exception of the ground idle
maneuvera, the Lmax Jlevels measured during the helicopter
maneuvers were all higher than the Lmax levels for the street
traffic and aircraft overflight events.

7.3 ACTUAL IN-SERVICE HELICOPTER OPERATIONS AT THE PUBLIC USE
BELIPAD AT MEIGS FIELD AIRPORT

Noise levels were measured for several actual in-service
hel icopter operations into and out of the public use helipads at
Meige 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 nolse levels from in-service
hel icopter operations at the public use hel ipads. The
in-service hel icopter operations measured on this day included
takeoff, landing, hover and idle maneuvers. On the second day,
two monitoring stationa 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 publi¢ 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
Elight pathas 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
monitoring locations. No in~service helicopter operations
giving rise to noise measureable at location § occurred during
the time this location was operations. Lmax values measured at
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TABLE 7,13 NOIBE DAYA FOR IN-8ERVICE HELICOPTER OPERATIONS AT PUALIC USE HELIPORT MEXGS FIELD

AIRPART
| | Estimated | Massuromsnt | |
| | Altitude | ODurotion | |
_ Event Osscription | Location® !} {in reat) | [osconds} | Leg SH. Leax |
Beil 2068 approsch, 1 40 28 84,2 go,2 aa.8
Hema as abave, 2 -11] ] g7 84,7 86,1
Hama an shovs, 3 80 L1 [11 {11 a8
Hughes B5OUD approsch, 1 40 aa B3.7 6.4 B804
Sems a8 above, 2 G0 a8 8.2 .7 7.7
Sasn ak abov4, 3 50 1] 1 M [:[:}
Hughsas 5000 {dla(north)
50 ' may, 1 WA 18 7a.2 2.2 78.3
San as shows 214°
oy, 2 NA aa 67,0 83 70.4
Hughas 8BGO0 1die{north)
50" may. 1 NA 13 0.8 0.7 79,8
Geas us abuve 200° )
oay, 2 RA 10 88,7 .4 7.2
Hughes 5000 and Ball
2088 at ground 1dle
within 28' of aach
other snd 507 away
from alcrophone, 1 NA 18 78.8 n.e oa,1
Swma ag above abn-
-ay, 2 NA 12 7.8 89,3 78.8
Soma tmg helicoptars
#1 abova at fLight
fdle 50" omay from
microplions, . 1 A 14 83.7 08,1 8.7
Hughea 5000 fLyavar, 1 500 2 8.8 0d.4 60.8
Same aa sbove, 2 500 27 8.5 &n,0 50.9
Ball 20688 approach
£ airpars, 4 500 a2 86.7 8.7 88.8

ALL nofas data wars recarded with A-frequancy woighting and alow reaponue tims avapreging.
* Logation numbare rafer to Location numbers an Figura 7,22,
{1] Notea Levals muasured with tha CNA which {8 nae capable

of recarding measuromsnt duration, Leq, and SE. for singla ovents,
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the other four stations ranged from 69.6 dB(A) for a Hughes 500D
hel icopter flying at approximately 500 feet altitude to 99.3
dB(A} for a Hughes 500 helicopter idling 50 feet away. Noise
levels measured for three overflights at 500 feet altitude
registered Lmax values of 69 dB(A), 70 dB(A), and 70 dB(A).

7.4 OTHER 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-service helicopter
oparations at four  other helipads. Figure 7.23 shows the
locations of these <four helipads. Three of these were the
helipads at Executive Hellicopter, WGN Television, and the
Unive:sity of Chicago Hospital test sites, At these three
5ites, monitoring eguipment was left in place to obtain
in«service helicopter noise data after the test maneuvers were
compl eted. The fourth helipad was at the Continental Bank on
Canal Street. The nolse monitoring staticn at this helipad was
set up on a concrete sidewalk at the intersection of two
downtown streets. There was light tc moderate automobile énd
truck traffic on both streets. Land use in the immediate area
of this location is wprimarily light manufacturing, A large
railroad yard lies immediately to the east of the helipad. A
five-minute background ambient noise sample, during which there
were no helicopter operations showed a Leq level of 68.3 dB(A)

with Lmax of 78.6 dB(A).

Table 7,14 shows the noise data obtained £rom all of the noise
monitering locations. Lmax values recorded ranged between 55
dB(A) for an ApAerospatiale Twinstar engine cool-down 588 feet
away to 50.1 dB({A) for a Bell 206B flyover at 40 feet altitude
and a lateral ground distance of 30 feet. '
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TABLE 7.14 NOISE DATA FOR ACTUAL IN=-GERVICE MELICOPTER OPERATICNE

| | Estimatad | Massuromant |
| { Altitude | Dupation |

Evont Cascription | Locatian® | (in fust] | (seconds) | Lng SEL "Leax

Bull 2008 approach 1

from sast 20' saut {Station 1) 48 a5 B0.7 g4,2 B5.4

& parallal ta srray,

Gal L 2008 takeaft ta 1

wagt 20' soush and [Stasion 1) 30 13 82,5 .8 B87.0

parailsl $o aresy,

Sane an abova, 1 40 14 8.0 0.1 0.4
{8tation 2}

Goma aa abovs, 1 as [1} [1] [4] 85
(Station 3)

BaLl 2008 Flyby 1 500 12 §0.1 70.8 60.2

500¢ sway, {8etation 1)

Ssme as above, 1 too 14 o5.2 768.7 80.8
(Gtation 2) '

Smma 08 sbove. 1 800 [1 [1 1) i
[Station 3]

Dell 2008 approach 1 L] 14 83,6 95.1 80,1

from nact, {Atatian 1)

Gama am sbova, 1 40 a0 87.a 8.3 74.08
[Btation 2}

Gamo oe abovo, 1 4a [ {1] 1 7
[Statign 3)

Enutrom F20 warmup 1 A (1] [11 [11 a5

450" may, {Btation 3)

Enatrom F2O tkvaring 1 as (1 (1 )] 72

507 omuy, [Beatian 3)

Soma an sbove, 1 aa M 1] o an
[8tatian 3]

ALl notise data racarded with A~froquancy weighting and siom respones tima avarsging.
* Saa Figuea 7,23 for station Looatians,
(1] Notoa Levals measurod with tha CNA which is not capabla
of racording measurswent duration, Loq, snd 9EL for uingle—svant.
(obntinued on naxt page)
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TAALE 7.14 [cantinued)

l
|

Estimated | Hoasuromant |
Altituda | Duration |

Evant Dengription | Location®* | {ih test) | [ssconds) | L 58, Lmax

Ball 2068 approach, 1 150 %) L)) [€£)] i<}
[Staticn 3)

Oell 2085 Idle 1 NA [1 (11 11 M

[East] 48D away. {Btakion 3)

Enstrom FR0 flyby 2 500 g 83.4 62.4 B30

1000' oway, [Station 1)

Hame e shove 2 B0D 185 7.0 68.8 g2.0

but 800' may. [Btation 1}

Gomo as abova 2 200 an 5,2 00,1 65,8

1000' amay. (Gtation &)

Enstrom F28 approach 2 ED (1] [1] [l ao

fron acush over [Btation 3}

station,

Enstrom FRB taksoff 2 80 [l [1] (§]] 78

to north 450° aray, [Otation 3)

Enstran F2) flyby a 500 {11 (8] 1 70

500' may. { Staton 3}

Modium haticoptar 3 500 (13 [1] 1 83

flymver 1000' eway. [Station 3)

Asrospatiale Twinwtar a 50 (4D} (1) )| aa

dapproach diractly [8tation 3]

over stasion.

Asroopatiale Twinstap ] NA 18 74,3 B6.0 77.8

1008 Idia{North) [gcation 2)

106' omay,

Geam am aboye 3 NA 1l (1] (1 aa

508 may, [gtation 3)

Asrogpatiale Twinstap | NA [11 {11 1 L1

coaldown 50A' seay. [Station 3)

Ball 2088 100 [} NA 30 740 89.0 74.0

IdiLe(Eost),

Ball 2088 takmaff 4 A 18 40,0 e 8.3

[Enat].

ALl nolse data recardsd with A-froquanoy meighting and slow resdpunse tiss averaging.

® Saa Figure 7.23 for atation Locations,
[1] Notse Lsvala mwmaurasd with CNA which {a not capabis

of recording aessureasnt durotion, {eq, and SEL for ningle-avent,
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CHAPTER &

RESULTS OF THE HELICOPTER NOISE SURVEY
IN
NEW¥ ORLEANS, LOUISIANA

Thie chapter presents the results of the hel icopter necise survey
performed in New COrleang, ULouisiana. The chapter is divided
into three sections: Section 8.1 presents a general overview of
helicopter operations in the New Orleans area; Section 8,2
presents nclgse mneasurement data cobtained from standardized
helicopter maneuvers and land use characteristies at three
helipad test sites; and Section 8.3 presents noise measurement
data obtained £rom monitoring actual In-service helicopter
operations in the vicinity of three helipads in New Orleans.

8.1 OVERVIEW OF HELICOPTER OFERATIONS IN NEW ORLEANS

The Louisiana coagtline has one of the highest concentrations of

‘helicopter operations in the country. Many of the operations

originate in the New Orleans metropolitan area and involve
several helicopter companies that are based there. The majority
of the helicopter operations in New Orleans involve service to
the oil rigs located sIf the coast of Louisiana in the Gulf of
Mexico: helicopters are leased by oll companies to ferry
drilling crews and equipment back and forth from the oill rigs.
COther helicopter operations include FAR 135 charter services,
executive personnel transport, and aerial photography services,

Complaints of noise from helicopter operations in the New
Orleans area are not freguent., According to the FAA Baten Rouge
Field Office, most of the helicopter-related noise complaints
teceived, 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 before beginning their descent into the
airport;

- Helicopter pilots depart and approach the airport from
the east and west over Lake Ponchartrain whenever
possible;

- Pllots fly over major highways and waterways
whenever possible;

- Pilots use operational procedures recommended in the
"Ply Neighborly Program® {"Fly Neighborly Program”,
Aelicopter Asscciation Internatiopal, February 1982].

According to operations data obtained from helicopter operators
and the FAA, there are currently 9 cperational hel ipad
facilities located in the New Orleans area. FPFigure B.1 shows
their locations, Five of the facilities are located at
Lakefront Airport. Four of these are operated by private
helicopter companies: Pumpkin Helicopter, Inc, (Loéation 1),
Chevron 0il (Location 2), Sue West Airways, Inc. (Location §)
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 1 and 2.
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The Pumpkin Helicopter Inc. operation 1is a multi-helipad
facility (Location 1) 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 B8:00 p.m. for government-related charter
operations (e, qg. 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 Chevron Oil helipad (Location 2) is a maintenance facility
for its fleet of helicopters. It is sgituvated on the eagt cide
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 at their maintenance
facility, Chevron 0il alsoc has a helipad 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 O0il and supports a fleet of military Bell 206 and
Bell 214 helicopters. Hel icopter operations at this facility
are mainly for pilet training and military exercises,

Noise measurements were cbtained for the standardized hel icopter
operations at Locations 1 and 2. There are two other airport
helipads (Lecation 5 and 6) where noise measurements were not
obtained: The Sue West Airways {(Location §5) helipad is on the
western perimeter of the Alrport. Operations at this helipad
are primarily for PFAR 135 charter cperations and other
special ized services. The number of operations averages between
two and six per day. Jet America, Inc. (Location 6) alseo

-2318-



IomEL e -

performs FAR 135 charter operations and specialized services
such as covering news stories for a local television station,
The number of operations averages approximately six per day,

There are also several helipads located in other parts of the
metropol itan 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 1s intended for transient
helicopter operations and use of the helipad is not restricted.
However, prior permissien is required. The fregquency of
operations at the Superdome helipad is fairly low, averaging
less than two per day. Two helipad facilities, operated by
Petrol eum Helicopters, Inc. and the Ochsner Foundation Hospital
are located outside of the New Orleans City limits in Jefferson
Parish and Shrewsbury. Petroleum Hel icopters, Inc. (Location 4)
iz a street level multi-helipad <£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 freguency of operations averages between 20 and
25 per day. Noise measurements were obtained for the
standardized hel icopter operations at this location.

The Ochsner FPFoundation 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 hosgpitals. The fregquency of operations at this heiipad
varies, but generally averages around two per day.

B.2 STANDARDIZED MANEUVER TESTS
wo helicopter meodels were used in standardized maneuver tests

in 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. 1Two of the hel ipads
(Pumpkin Helicopter, Inc, and Chevren 0il,) were located at
Lakefront Airport. The third helipad (Petroleum Helicopter,
Inc.}) was located in Jefferson Parish, four miles southwest of
New Orleans.  Sections B8.2.1 through B8.2.3 describe how the
noise monitering 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 Pumpkin Helicopter, Inc.

Pumpkin Helicopter, Inc. operates five Bell 206Ls and one Bell
206B helicopter from its faecilities at Lakefront Airport
(Location 1 in Figurte 4.1). The helicopters use six helipads
located 45 feet apart in a line running north and south on the
wast taxiway of the airport, Pigure 8.2 shows the land use in
the vicinity of the airport.

The airport is located on a peninsula extending into Lake
Ponchartrain 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 induostrial area located along the
Industrial Canal running into Lake Ponchartrain is located south
of the helipad. To the east of the industrial area and south of
the airport is a detached singl e~ family residential
neighborhood. This residential neighborhood is where most of
the hel icopter~related nelse complaints originate.

Three noise monitoring stations were set up in a line extending
north from the hel ipad at distances of 210 feet, 374 feet, and
531 feet from the northernmost helipad (Hel ipad #l). Pigure 8.3
shows the locations of the noise monitoring stations in relation
to the helipads, as well as the £flight paths used by the
nelicopters on takeoffs. (Approach maneuvers were not performed
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due to the limited time of the hel icopter 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 helipads are located on the taziway 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 500 feet south of Station 1, had occasicnal train
traffic.

Noise level data were recorded for several idle and takeoff
maneuvers of four Bell 206L helicopters. The maneuvers
pecrformed by each of these helicopters are shown below in the
order that they occurred. The hel icopters are labeled ¢1
through #4.

Hel icopter #1:

1. 100% flat pitch, idlE; West;
2. Takeoff, to West,

Hel icopter #2:
l. 62% flat pitch, idle, West;

2. 100% flat pitch, idle, West;
3. Takeoff, to West.
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Hel icopter #3:

1. 62 ¢ flat pitch, idle, West;
2. 100% flat pitch, idle, West;
3. Takeoff, to West,

Hel icopter #4:

1. 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. Alrcraft
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 of tests are
not directly comparable to other takeoff data.) Helicopters #1,
#3, and #4 took off to the north, 50 feet west of the noise
measurement array, and turned west near Station 3. This explains
the similar Lmax levels recorded at the three stations.
Hel icopter #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 Lmax level recorded at Station 2 of 7.2 dB(A)
lower than Station 1. The Lmax levels of Helicopters 42 and 43
at the three meagsurement stations were 4 dB(A) te 5 dB(A) lower
during 62% flat pitch idle than during 100% flat pitch idle.
(Comparison neise data from ground and takeoff idle for
Hel icopters #1 and #4 are not available.) The charts of SPL
measured at-Stations 1, 2, and 3 during the tests are shown in
Figures 8.4, 8.5, and 8.6, respectively. Charts for Hel icopters
#1 and #2 are not available for Station 1 due to & mal function
of the graphic level recorder.
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TABLE 6.1 NMOISE DATA FOR STANPARDIZED HEL ICOPTER MANEUVERS AT PJHPKIN HELICOPTERS, INC,
Locationt Pumpkin Halicopters, Inc, Towporaturor 81 F
Datet Auguat 6, 18084 Dam Pointt 73
Tisot 7:00 o.@, wWind Bpandt 3 — 6 knotn From KE
Hotioopter Hadel: Ball 206L {all 4 tect helicoptara)
| Hulicopter 15 Boll 2068L I 1 Hultcopter 23 Bell 2081,
| | | | | l |
joist.]  100% Idle (west) |Tskaoft [Korth) [1){+)] Dist, | 62X Idie (Wost) | 100X Idle [West) | Tokeoff [Wost)[1)([+)
{From | | From |
Gto= |Pad |Time 1Timn | Pad  |[Time ITima |Timo

tion jirt,)j{esc,) Loy OEL imax |{ewc,} Loq bEL Lmas | {fi.) jieec.] Loq BEL

Leax |(sac,} ieg OEL Lmaz }{cac.) Leg BE. Ledx
1 |

l | !
1 (a0 {27 7.2 101.5 @1.4} e55
| | |

|

|

I

1 i

L} L}

I | 22 71,0 M.3

| |
2 Jara | 12 71,6 82.4 7.7 20 83.% 07,6 08,B] 418 | 23 6A0 018

| |

i |

14 75,4 76,8 76,6

7e.2 | 1@ 77,2 8837601 13 5.2 06.9 0.8
| |

BB.B | 12 73,0 B3.774.4 | 13 70,1 80.2 (3.4
| |

8 | | 82

3 |Bsay . * | 678
] | Holicopter 3¢ Doll 2DEL
| | i |
101 a8, 6% ISlo [Woot] | 1006 Idia {West) | Takeoff(tarth)[11(+]
|From |
Bta- jPad |Time ITime [Time

| Holicoptar 43 BOoll BOGL
I 1
i
[l

Diat, 62 Idio [Weat}] | Takooff[NWorth][2][+]
From |
Pad |Timn ITimn

{re,) limoe.) Leg SEL tmnx |(soe.) Log SEL Lmox
[
I

it ! |
1 Jaoo | 3D €8.0 B4.3 71.0 | 16 74,4 DB 760 ] - - - D4,6[3]
|

|

| | 1
a2 B3R 762608, | 16 60,6 81,970,561 20 @2.2 86.1 2,9

|

i

2 |44 |
[ i
a |6 |

|

)

|

|

I

tiop {[ft.)|fuac,) Leq BEL Lmex |(osc,) Leq BEL Losox [[eec,) Leq EGE. Leax |
[

H

|

|

|

i

87 | 90 |

ALl nolse datn recorded mith A-frequoncy walghting and dlos reepanse time overepl ng.

345
|

o8 87 | B0

f1)=Hui {coptar cetimated st 100' sltitudn directly over Statign 3; 80! altituds diroctly ovar Station 2 [visusl Judgesant),
[B]stiul feoptor sutisnted at 120' altitudo diroctly over Evatian 3j 00' altitude ao 1% possnd wust of Etetion 3 [visual Judgomont].

[9)slmax volve oktalpud From SPL graph.
[+)=Holao data not di roctly comporsble with correuponding dats in other tusota, 8oo

toxt,

20 7M.2 65,8723 10 B34 86,2 00,0

1]
|
|
500 | R0 €8,3 B2,0 60,4 | 16 1.9 04,4 89,0
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Taple 8.2 shows ampient noise data recorded at Station 3 for
three consecutive one-hour sample periods. The first ambient
neise sample period includes the hel icopter 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 dB8(a) higher in the sample period that included the
helicopter tests than in the two sample periods that do not
include the tests, The sample period with the helicopter tests,
however, also includes a general aviation jet takeoff 200 feet
awéy that registered 112 dB(A). This contributed tc a neise
level exceeding 111 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
number of GA aircraft operations during the sample periods it is
not possible to accurately determine the contribution of noise
from the hel icopter operations to the ambient noise levels.

Table 8.3 shows Lmax values recorded at Station 3 during the
ambient noise sample periods for sSelected intrusive noise
incidents (primarily GA aircraft operations), and the Lmax
values recorded during the helicopter test maneuvers. Lmax
values recorded during GA jet aircraft operations ranged from 62
dB(a) for a jet flyover at approximately 1000 feet altitude to
112 dB(A) from a GA jet takeoff approximately 200 feet away.
ILmax values tecorded from GA ptopeller aircraft operations
ranged freom 65 dB{A) for a flyover at appreoximately 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 Bell 206L takeoff at approximately 70
feet altitude overhead.
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TAULE B.2  AMBIENT NOIBE LEVELS AT PUMPKIN HELICOPTERS, INC,

Locatiopn: Pumpkin Helicopters, Inc, Temperature; 81 F

Dates Auguat 8, 1504 Dam Pointy 73

Timop 7146 0.m,-10:46 a.nm, Wind Epaad; 3 ~ 6 knots from NE
Mopsurtment

Mabiant Description |Semple Tims | Duration [Lsax [LO,1 1.0 JL90 150 JLeD [t8B Jiwmin {Loq |Aomarks

Mbiont with 7145-8145 1 Houp 1$2(1] 111 &7 77 b4 7 54 G4 85 Includeo modorate GA and
hol fcopter tost Jat aircraft traffic, and
BUNDUVErE, frsurvice Dell 2060 ppproach,

Aabiant without G145-8145 1 Hour gile] 8 ® 7a ' &g 53 &0 1] 70  Inoludas P Onlt RDEB tokeoffe,
2008 Idla, tight GA activity,
and 1 Jat Lending,

=06z~

hal {captor tast
monouvare,

Aubtent without D146-10145 1 Hour g2[a] 80 78 60 62 48 A7 45 61  lnoludoo Light GA octivity at

hul fcoptar toog airport, 1 halicopter tanding

mOnQuvors, R000' owaoy, &nd 2 Jot
flyovopry at 1000°' el tjtude,

Al duto were procurded with A-froquancy weighting and slow responsa time ovaruging.
{1) imox recorded from E-engina jet tokooff 200' wmuy,

[8] Lmax recordad from Bell POBE takaoff,

[3] Lmax rocardad from ganoral oviation afrcraft woru-up $00' owoy.
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TABLE 8.0 SELECTED COMPARISION OF MAXIMIM SQUND LEVELS AS RECOADED AT STATION 3

PUMPKIN HELICOPTERS, INC.

Location: Pumspkin Holicoptars, Inc.
Datas Auguat 8, 1804
Tiuag 7145 8.8,-10148 s.m,

Evont

Jot Alrcraft Activity:

Takaaff 200' oway,
Landing 200°' aay.
Landing 3007 omay,
Fiyovar at 1000' alt{ tuds,
Flyavar at 1000" al ki tuds.

GA Al rcreft Aotivity:

Taxi 300" mmay.

Toxi 400 mmoy.
Takaoff 300' omay,
Takaoff 1000 away,
Takaatf S00' oxoy,
Takaaf £ 500' way,
Takeaff 500' meoy,
Landing 200" amay.
Landing 5Q0' oway.
wWare~up 10' away,
Warm-up 500' amay.
Warm-up 100 amay,
Flyaver 500 ovarhosd.
Flyover 300¢ overhsed,

Im-service Melicoptar Maneuverai

Ball 2088 approcch from north

350" mmay.

Modium helicopter Landfng 2000' away,
Boll 2065 haver(Wost] 348 meay.
Ball 206A 62X ground {dle 500' away,
HGall 2008 62% ground {dis 320" awoy,
Boll 200L geound 1dlo BEG* mmay,
Ball 2008 takoaff 50' wast of
efation st 50' alcituda,

Ball 2088 sakeoff 30' waat of
statfan at 50" altituda,

ALl noiss data wore racordad with A~froquency wmaighting ond olow rospones

Tomparatura: M F
Dew Point: 72
Wind Speods J - 4 knoto from NE

Lanx

112

fn
agz
a4

70

74

70

79
74
[:]14
82
[iH]
81

B3
ag
83
éa
67
[:t:]

~251-

Event

Hiocallanscusi

Lown sowar 500 may,
Bird chirping 100! aaay,
Bird chirping 50' may,
Hamagring 1500' mway,
Duap truck 500* aeay,
Cars pasging 1000 may,

Hel icoptar Tant Mansuvers:

Hat {coptar 21  Eall 2088
62X Idle{waot)

100K Idla{Wawt]
Takeoff[West)

Hol {coptar 3t Ball 208L
BXX ldla(want)
1008 Idia{woat)
Takoof [ North)

Holicoptor 43 Hell 206L
82X Idia(wast)
Takaaf f{ Narth]

time avoraging,

Lmax

58
51

5a
58
85

az
"



8.2.2 Chevriop Qil, Inc.

The Chevron 0il, 1Inc. hel icopter 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 1s located directly south of
the Chevron 0il maintenance facility.

Normal procedure at Chevron Oil is for departing helicopters to
use a helipad on the taxiway for engine warm~ups and then to
hover-taxi to a grassy area across the runway before getting
clearance from the airpert control tower to takeoff, The
standardized maneuver tests were performed at the south taxiway

hel ipad.

Three nolse monitoring stations were set up in a straight 1line
150 feet, 300 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 Jlocated 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 aitcraft
activity and in-service helicoptef operations at the Louisiana
National Guard helicopter base adjacent to the Chevron 0Oil

facility,

The hel icopter pilot at Chevron 0il, using a Bell 206B Jetranger
III, performed the following maneuvers in the order listed:

1. 1008 flat pitch, idle, North;
2. Hover, north;
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3. Hover, east;

4. 100% flat pitch, idle, South;
5. Hover, south;

6, Hover, west;

7. 100% flat pitch, idle, West;
B, 62% flat pitch, idle, West.

Table 8.4 shows the noise levels recorded during the hel icopter
test maneuvers at the three measurement stations. Takeoff and
landing mapeuvers were not performed because the pilot was not
permitted to takeoff or land at the taxiway helipad, The
takeoff idle maneuvers performed facing north and south ({with
the hel icopter 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% Fflat 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 wést, The SPL charts for Stations 1,
2 and 3 are shown in Pigqure 8.8, 8.9, and 8.10, respectively.

Table 8.5 shows ambient noise data obtained at Station 3 during
four one-hour sample pericds. 1Two sample periods, one with the
helicopter test maneuvers and one without, were on the day of
the standardized hel icopter 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 11 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 occurring nearby during all of
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TABLE 0.4 NOIBE DATA FOR SBTANDARDXZED HELICOFTER MANEUVERE AT CHEVAON OIL, INC.

Locotioni Chevran 0L, Inc, Temparsturas O F

Dutel Aupuet O,1004 Dow Points O
Timas 41188 a.m, ¥Wind Speoadr 3 ~ @ knots fros N

lial fcoptar Madats Dull 20GA Jetrangar IIT

| | i |
[N 10(% ldiafNorth} | tiover [Horth) | Huvar (Esat) | 100X Idie {Gouth)

|From | ;
Gt~ |Pad [Timae ITian |timg ITima

tion {(ft,) (san.) Leg SH. Lman {{esc.) Loq 38 imax {{enc.) Leg fEL  Lman [(sac,]) Leq E€H. Loax

— o ——— e —— ——

L} L} L} |} ]
' i 1 180 | 20 84,5 00,0 G3.0 | 60.4 402.5 00.0f 28 06,0 f00.4 BG4 | 20 82,0 97,5 .0
o I | | | |
wn
L.‘" £ §aco | 27 7405 00.&870.7 | G BO.4 046 B3.2] 28 00,3 04,7 D44 | 20 Z4.0 0.4 0.8
I [ [} | |
2 |amb | m M ] Hn | 7
* ’ | | I | |
[T ] Huwer [Duuth) | Hover (Hest] | 100% Idia Wost | 62X 1dls [Waok)
[Feam |
ta~ |Pad |Tima [Tias ! ITina |Tima

tion tifs,)l(s00,) Leg BR. imax |{ssc.) Leq OE. Lmax |[ssc,) Leg 88 |lmax [{esc.] Loq BEL lasx
'] t [l

32 73.2 do.2 70.8

I 1 .
1 1180 30 07.0 11.700.0 8 00,0 08.7 M.0 ] 90 70.8 2.070.0

\ 1 }
| | |
[ | 1 | |
£ |abs | 20 708 WAL | 32 750 OO0 706 | 9N 70.0 O5.472.6 | 32 04,0 70.8 67.0
t | [
i | |

—— g = A = —

l |
3 |4o0 76 nm | 10 8a

AL nofse date recarded with A-Ffroquency waighting and slom rsopones tlae avereging,

ot bt b
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Figure 8.9 Sound Pressure Levals for Chevron 0)| Test - Station 2
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TMILE 8,65 AMIIENT NOIBE LEVELS AT CHEVRON DIL, INC.

Toaporatura: B8 Fy, Aug, B3 B3 F, Aug, D
Dow Points 00, Aug. B3 41, Aup, O
3 - 8 knats from N (both dayo)

Locations Cheyron OVl Inc.
Dates Auguot G} Aupgust 0, 1004
Timag 19356 o,m~1R166 p.m Aug, 8j Wind Spoodi
0380 s.m,~12¢40 p,m,, Aug, O

lulicoptur Moduli Oell 2040 Jatrenger 111

| | Mossurmment | |
Aabjent Desoription |Beapia Time | Duration {Lssx §10.,9 |L1.0 |[L10 |LE0 |LBO [L08 |Lsin lLog |Rumerks

Aabiant with 14166-12:50 1 Houp as8[1] o6 [ +} 72 11 50 A0 48 1] Inoludes moderate OA

hat fcupkar taot [August 8) oparatinona, saveral in-
mupsUYACE, sarvich halicaphar mapauvars,

Aabjant withaut 018010180 1 Hour 83l ! i3] ” (1] &2 48 46 74 Includes several {m-sarvice
helicopter tast [Augues 0] holicoptar dperations, Light
BA apd jot activity at afrpors,

mEnAUYers,

Aab{ant withaout 10538-11130 1 Hour 07(39) 08 1] A | 80 K] 50 48 72 Includas sevaeral tn—csivica
Hel{ooptar Leat [August D) hol{copter oparations, Lipht
sahouvers, OA octivity at airport,
Mmbient aithout 11412140 4 Haur pafAl on <] 78 57 B2 40 48 70 Inocludos sovaral {rporvice

fAuguas 8] . heljeoptar oporstions,

hul {ooptap tast
mudarate OA opurations,

AANBUYErE,

ALL nojee data mere recorded with A-Froquancy waighting and @low reuponss Eima avoraging.
{1] = Lmax reoordsd rom GA taxi GO' swoy,
[8] = Lmux racorded €rom Dull 2030 flyover 20' oy at 00' aititudae,

- [8) = Lmax racorded from B fhyovapr 3D' swoy at 40' alitude,

[4] = tmex rocardad from OA fekooff 200" mmey. .
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the sample periods. In addition to these fixed-wing alrcraft
operations, thete were also several civilian and military
helicopter operations near the station. The differing numbers
of aircraft and helicopter operations cccurring in the Ffour
sample periods makes it difficult to estimate the exact
contribution of the helicopter test maneuvers to the normal
ambient noise levels at this location.

Ambient Leq levels £from the three sample periods without
helicopter test maneuvers ranged f£from 70 dB(A) to 74 dB{A). By
comparison, the ambient Legq level recorded during the sample
period with the helicopter test maneuvers was conly 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 mapeuvers to the background
amblent noise levels, it is evident from the data that the noise
levels from the hel icopter tests are well within the levels of
ambient noise without the hel icopter 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 hel icopter
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 dB(A) readings for a GA
aireraft taxing approximately 50 feet away and a GA takeoff
approximately 300 £feet away. ILmax levels during regular
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TALE B, SELECTED COMPARISON OF MAXIMUM ECUNWD LEVELS AG RECORDED AT STATION 3
CHEVRIN 0IL, INC. :

Locetion: Chavren Q1L, Ino.

Datat Aug. 8, 10843 Aug. B, 1004
Timat T1¢85 & m=121505 p, o, Aug. 0, 1084
9128 a.m~12348 p.m,, Aug, 8, 1984
Evant
Traffics Laax
Truck braking 160" omey. 78
Truck braking 200! wray. BS
Truck ongina atart 360" may, [: 1]
Truck pasaing 60' amay. a1
Truck taxiing 400° may. oe
Al rorafts
GA warw-up SO0' cmay. 04
GA taxi 20* many, o
GA taxi G5' amay. i)
GA %ox{ 400' @moy, 60
BA taxi 5Q' seay, b3
gA taxy B0' mmay. 78
GA taxi 50' may, 4
GA takpaff 3000¢ mmny, [.1.]
GA taksoff J000' svay, g
GA taksoff 3000' oway, 85
GA takaoff 2500' oway, .31
GA takouff 2000' smay, 73
GA tokaoff J00' omoy. a2
GA Landing 2300° away, ga
Jat takeaff 9000' mway. 78
Jot takeaff 3000 may, 78
Jot Sakaoff J00OD' mway, B4
Jat taxi 2000' awny. a5
Jet approsch J000° owsy. 78

Holicaptar Hovaraz

Madium giza holicopter hover a5
B30 amaoy.
Hodium nizo halicoptar hover 75
400" amay.
Somg o gbovo 500° oway. 4
Madius gizo helicpter hovar B4

480! mny at 20' ol titudse.

Tomperature: B8 F, Aug, €; 83 F, Aug, @

Dom Point: &1, Aug, 83 41, Aug, O

W¥ind Spsada 3 - & knots from K [bath daya)

Hol icapter Takeoffal

Militaey Ball 294 200" moy.

70 300" meay.

Sugll aize halicoptar,

Gmall a1ze holicapter 50 owamy
at 007 el tituda,

Madium stza halicopter GO0' amay,
g70 800' away at 10' sltitudwe,
Madie wiza haticopter 50' awaoy
ot 20' altituds,

Military Oalt 294 600" away.

Halicopsar Approachsat

Madium sizo helicoptaer Lending
1500° away.

Madium size helicoptas Lending
S00' oway,

Small sizo helicopter Landing
aont may.

Hlitary Dall 214 200 may
at 16" altituds,

Hal {aaptar Flyovera)

Bell 2000 §0* awoy at 20' altftude,
Dall 2000 850' may at 20! altituds,
Danll heli{coptsr 80* ovarhoad,
Madium halicopter 50' oway at

HGY sl ti tude,

EBall 2008 50' mey ot 30' altituda,
E78 30" amoy ot 1D' altitudg,

ALl noise data were rocordod with A-frequancy waighting and alom response tima averaging.

{Tablo continuad on naxt pagol
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Table 8.6 [continuad)
Hol fcaptar Idieas

Hilftary Ball 800' amay,
Hacdiue sizo halicoptar Idlas
(Want] 800! amay,

Medium aiza halicopter Idia
{North] o00' sy,

Military Ball 214 IdLe(North)
800¢ meay,

&8 400" meaoy,

Small helicaptae HOD' owoy.
Modiua atza halicopter

400" mmay,

26 1008 Tokaoff(Idie]

4007 may,

OJall 214 02% Ground Idis{North)
200' away. .
Sama halicopter et 100K Flight
Idlo(linrth]) 800" amoy.

Halicaptar Teut Menauvera:

100X Taksofft idle[MNorth]
Havar({Narth)

Hovar(Eaat)

100X Takaof? ldieSouth)
Hovar{ Saugh)

Hover{Woat)

1008 Takaaff Idie[West]
085 IdlalWaat)

ALl notsa data more rucorded mith A-frequency waighting nnd alow rosponca tima averaging,

Lmax

70
e3

g2

86

7

Fal

¥l

72
78

73
78
74
70
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in-service civilian and military hel icopter operations ranged
from 62 dR{A) during a helicopter landing approximately 1500
feet away to 97 dB{A) during a 576 helicopter landing when at an
altitude of 10 feet and a lateral ground distance of
approximately 30 feet from the microephone.

The Lmax values regorded during the standardized hel icopter test
maneuvers ranged from 63 dB(A) from the engine cooldown to 81
dB(A) form a hover facing east. The Lmax values recorded for
the helicopter test maneuvers are well within the range of Lmax
values recorded at the airport during regular GA and helicopter
operations.

8.2.3 petreoleun Helicopters, Inc,

The Petroleum Helicopters, Inc, {PHI) helipad 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 uge in the vicinity of Petroleum Helicopters, Inc. .ia
shown 4in Pigure 8.11., The Mississippi River ig located
approximately one-fourth mile to the southeast of the helipads
beyond a narrow strip of undeveloped land., To the northwest of
the helipads a8 two-lane street, River Road, rung northeast to
southeast. Jefferson Highway, a four-lane divided street, is
located two blocks further to the north. Land use along
Jefferson Highway consists of light manufacturing businesses
with some commercial and retail establishments, Lapd usge
between Jefferson Highway and River Road to the North, East, and
West is primarily detatched single family residential housing., A
golf course is located approximately two miles to the southwest
of the helipads between River Road and Jefferson Highway.
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Helipad Location:
4, Petroleum Helicopter,Inc. y
Legend: T

Single Family Residential

Y/
m Commercial/Ratail
=
]

Open Space/Parks

Waterway

Figure 8.11 Land Use [n the Viclinity of Petroleum Hellcopters, Ing, Hallpads
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Three noise monitoring stations were set up in a straight line
140 feet, 290 feet, and 440 feet south from the test helipad,
respectively. The test helipad was located on a grassgy area
between two rows of helipads 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
and the surrounding area as well aa the £light path used for the
takeoff maneuver. The three noise monitoring stations were set
up on a grass surface in a vacant f£ield to the southeast of the
test helipad. A gravel parking lot for PHI is situated
approximately 200 feet to the east of the cluster of hel ipads.
River Road was approximately 700 feet to the north of Station 1.
The Missisaippl River was approximately 1000 feet to the south

of Station 3.

Background ambient noise levels were relatively low in the
vicinity of the hel ipads, Several short duration ambient noise
samples taken with a B & K integrating sound level meter before
the helicopter tests began showed Leg levels ranging between 54

dB(A) and 55 dB(A).

Using a Bell 206B Jetranger III helicopter, the Petroleum
Hel icopters, Inc. pilot performed eight maneuvers, listed below
in the order in which they occurred;

l. Hover ({South);

2, Hover (West);

3. 100% Flat Pitch, Idle

4. Hover (North};

5. 100% Flat Pitch, 7Tdle, North;
6. Hover (East):;

7. 100% Flat Pitch, Idle, East;
8. Takeoff, to South.
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Table 8.7 shows the noise levels recorded during these maneuvers
at the three measurement stations. ©On the hover facing south
maneuver, when the tail rotor of the test helicopter was
fartheat away from the measurement array, Station 1 recorded a
Lmax value of B0.3 dB(A), 5.5 dB(A) lesa than on the hover
facing east (85.2 dB{(A)), and 4.9 dB(A) less than on the haver
facing west (B85.2 dB(A)), with the helicopter perpendicular to
the noise measurement array. The takeoff maneuver was executed
directly over the noise measurement array using a relatively
shallow ascent angle. Charts of SPL for the test maneuvers
recorded at Stations 1, 2, and 3 are shown in Pigures 8.13,
8,14, and 8.15, respectively.

Table 8.8 presents ambient noise level data obtained at Statich
3 for three consecutive one-hour sample periods. The first
sample period includes the hel icopter test maneuvers, the other
two do not. The Leg levels recorded for all three samples vary
within a range of only 3 dB(A)., This is because all three
ambient noise sample periods indluded several in-service
helicopter operations at the PHI helipads However, several short
duration noise samples were taken with the B & K meter at
Station 3 with no helicopter activity ocecurring. These samples
yielded Leg levels ranging from 54 dB(A) to 55 dB(A). This
would indicate that the regular in-service helicopter activity
ocgeurring during the one-hour sample periocds reswlted in Leg
levels 11 dB{A) to 14 4B(A) higher than the Leq levels in the
samples with no hel icopter activity.

Table 8.9 shows selected Lmax values recorded at Station 3
during the three ambient noise sample periods for noise not
attributable toc the helicopter test maneuvers, and the Lpax
values recorded during the test maneuvers., The data include
Lmax values from non-helicopter noise sources as well as for the
helicopter tests and for reqgular in service hel icopter non-test
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TABLE B,7 NOIBE DATA FOR ETANDARDIZED HELICOPTER HANELUVERB AT PETROLBJK HELICOPTERE, INC,

Lacetioni Patraloum Hel fcoptore, Inc, Toempurature: 73 F .
Doter August 7, 1084 Ralative Himidity:s &7
Timot 6145 a.nm, Wind Epuadt B - 1 knots Prom &

Holicopter Hodali Bell anda Jotrungar 11X

jDint,] Hovar{South) t Hover (Wont) | 100X Idlo [Weat] | Hovar [Morth)
|From |
Bta~ [Pad |Time _ ITina {Tima {Tian

tdon |(ft.){lonc,) Leg SEL. Lmex {locc,) Leq ESEL Lmax |(sec,) Leg BEL ({mox|[scc,] log BEL  imex
| 1 | | I
4 140 | =™ L BRI W3] 22 g3 0,785,2 | B M,.7 84,7 B2,8] P2 63,0 BG.3 047
| | ) | I
2 |2m | 74.1 BA.O 76.8 | e2 765.B OB 78,7 | 29 74,8 07.8 75.8] 22 74,6 BR.O 70.4
| I
| |

| | J
3 |440 | 70 60 | a0

-842-

|Dist.] 100X Idle{Morth] | Hover {Ecot) I 100% Idie {East) | Taknal £[ 1]
© |From |
gta- |Pad  [Tims {Tima ITimn [Timm

tian |[fe.)}{nec.) Loqg BB, Lmax [[sec.] Log S8 Lmox |[seo,} Leq SEL  Lmax {[sac.) Leg BEL  lLwax

| ! !
RR  B2.8 B7.0 B3.6 1 15 00.7 102,49 0.4

|
1 |940 |} 2 mM.6 B5.6 0B ] 28 B4,t 88,6 B5.8 |
) | | | t
2 |80 | & 765389.4760 [ BB OO B, 70,7 | 2n 6.8 80,2 76,8 )] 16 8,7 07.4 M2
| | | | 1
a Jasg | n | 7 ) 68 | o0

ALL notes data recorded with A-froqusncy waighting and olow reapensa time aversging.
[1]=Hol fvoptar astimstad at 60 sltitude as It paoomd diractly over Station 2 (visual Judgomantd,
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TAALE 8,8 AMDIENT KCISE LEVELS AT PETROLEUM HEICOPTERS, INC.

Locationt Patroleus Helicoptors, Inc, TJoaparatura: 73 F
Patesr August 7, 1004 fAoiative Humidity:s 67X
Timtr H140 g,m.~0146 a.m, Wind Spvad: D - 1 knote from 5

Hol {coptor Modol: Bell R0SB Jotranger IXI

| | Wessuromont | [
Ambjont Damcription |Bampio Timo | Ourstion jLmox (10,1 IL1.0 {410 ILS50 [L6O |LEB |Lmin |Luog {Aceacks

Mbient with B146-73148 ° 1 Haur 84[1) B4 77 7t 60 BE 54 b4 a7 Includes 1 helo takeoff and
4 holos meneuvering around

hol {coptar test
pads in addition to tost

RONGUYAre.
RENDUYErE,
Jabiont without 7148-0148 1 Haur anle] e 78 1] a7 66 54 B3 1{:] Inciuden 6 hota tokanflo,
hol{copter tost 1 landing, & flyovers, end
MOREUV a0, 4 heloe manasuvaring around
pads,
Aabiont without fB148-B148 1 Haur a1(3} 8s 1] [:1i] k] 64 B3 B2 a8 Includes 4 holo takeaffs,

1 landing, 2 flyovars, and
4 holos mupouvaring around
pada,

hal fcopter taat
mopoUYOre,

AlLL noisa dats wora recorded with A-froquency maighting und slow remsponee time avaraging,
{1] = Lmax rscorded from {msorvica Dull 208 approsch 150°' overhoad,

{2] = Lmax rocorded from tout holicoptor tokaoff,

[3] = imax from {r-service Bul§ 20BB mpprosch GB' ovorhosd,




P e s TRART SRR e fn m T L gt s

o mcmipe rrtem Ao

TAILE 0,9 SELECTED COMPARIGON OF MAXIMUM SIUND LEVELS A8 RECORDEDR AT STATION 3
PETROLELH HELICOPTERS, INC.

Lacationt Patralaum Helicoptars, Inc, Temparaturat 73 F

Datot August 7, 1084 Aol ative Humiditys 873

Tias: 814l a,»,~0348 a.m, Wind Spoods 0 - 3 knota from §

Evant Lmnx Niscallsnaguay

Hal tcapter Takeaof oy Canatruction hmmsaring 1000' emay,

Biran /4 to 1/2 nilo mmay,

Ball 2008 weut, parpond{culas 50 Bergas 1000° avay on rivar,

to srray, Truck LO0' mmgy,

Dal L 200D 300' averhead, 78 Loud spaskar 250' may,

Ball 2068 500' overhead, 7 Conatruosion haumering 1000' away,
OsLl 2008 500' overhaad, 72 Trector start-up 500" msay,

Dail 2068 78' overhsd, o2 Canstruction haamaring 1000' oway,
GSoma 2 abavy, as Jat flyover 4000'-5000" ol tftude,
Dwme ap abava, L] Jat fiyover 4000'-~5000' sltituds.
Swmg so abova, 1] Wat Plyovar AQ00'-5000 sl tuds.
Gamg os abova. oo Tractor 260" wmay.

fall 2088 wast perpendicular Fa Ho intrusive nofss scurces

t0 sengurgmant afrray. .
Halfcoptar Tawt Hensuvers
HalicapEar Appraoschest

Haver(South]
fell 2088 150' avarhand, 84 Hover(Hest)
ball 20608 50' avarhesd, a1 100X Idla(wast)

Hovar{North)
Holicopsar Flyavara: 100% Idla({North)

Hovar({Eauss)
Boll QU8B0 at 300" ol titude, 79 1005 Idie[Eaat)
Dall 2060 at JQ0' alcttuds, 7 Taksof{

DalL 2088 at S00-1000° ol tude. B4
SMe 44 atova, ag
Eamo os abave, 80
Gema sy above, 87
Goma an abave, B&

Atl notes dota wara racorded with A-frequancy seighting and alow roaponos tima avaraging.
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sources., Most of the intrusive noise occurrences were from
in-service helicopter operations, These operations produced
Lmax values that ranged from 64 dB{A) for a Bell 2068 hel icopter
flyover at between 800 and 1000 feet altitude to 91 4B{A) for a
Bell 206B Jetranger III approach 50 feet directly overhead. Most
of the non~helicopter and non-aircraft holse occurtences
measured during the sample periods produced Lmax values on the
order of 60 dB(A) to 66 dB(A), generally lower noise levels than
for the hel icopter maneuvers. The highest Lmax level recorded
for a non-helicopter 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 £rom several actual in-service hel icopter
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 £rom actual
in~gervice helicopter operations in the vicinity of these
helipads. A fourth monlitoring location was situated on a grass
surface adjacent to the south runway of Lakefront Airport in
front of the Louisiana National Guard helicopter facility, The
other two monltoring locations were located approximately
one-half mile to the socuth of Lakefront Airport in a
predominantly residential area. Figure 8,16 shows the locations
of the monitering sites, Table 8,10 shows the noise data
cbtained from all of the in-service monitoring sites,

Locations 1 and 2 in Piqure B8.16 were at the Pumpkin Hel icopters

and Chevron ©0l1 test sites. Location 3 in Fiqure B.16 was in
front of the Louisiana National Guard Helicopter facility., All
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TABLE 8,10 NDISE OATA FOR ACTUAL IN-SERVICE HELICDPTER OPERAYIONS

| | Eot{mated | Mensurewant |
| ! Altitude | Duration |

Evant Dnecription | Location® | {in rast] | [seconde] | Log SEL Lmax

OsLl 200L taksoff 1 70 17 87.3 a0.8 .4

a0' from owsy, [Station 1}

Ball 2081 E2% Idle 1 WA 28 7.0 0.4 72,2

(Wast] 3453' way, [ Station 1]

Some as gbova 1 WA 28 A6.2 8R.n 9.3

800' may, [Statian 2) '

Semo a» nbave 1 WA {1] [ (11 87

£36" away, [Station 3]

Ball 2050 appruach 1 A0 24 84,1 az.8 91.3

Q' may. [Station 1)

Smn es above 1 a0 28 7.0 8.8 844

104+ mmay, {8tasion 2]

Somo as atove 1 ag [11 [ [ &

380" may, (Staticn 3)

Bell 2060 Hovar 1 25 12 74.5 £ i 0.0
. (Weut) 25' muy, [Station 4]

Goaa ap adbova 1 -] 14 §9.7 8141 74.0

100' mway. [(gtatiaon 2)

Gams 48 above ] 25 [1] [1] 1 a8

346 may, [ Beatian 3)

Dall 208L takeoff 1 40 18 8B.4 80.4 82.4

48" garallel to [Beatian 1)

array, turnod moet

batusan Btation

263,

Soms a8 abova, 1 a0 16 B4.9 8.9 1.6

[ gtatian 2]
Soms an sbove, 1 th {1 1] (11 1

[Station 3]

ALl nojoa dote recorded with A-frequancy waighting and ulow recponse Gtime averapging.
* Sas Figura B.10 for ostation Loontiong.
[1] Haise tovaln meaaurad mith tha CNA which 1a nok capatile
of recarding ssasuprimant duration, Leg, and SEL for singlo~ovant,
[continuad on next pagal
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TAOLE 8.10 {continued]

| | Estimated | Monguremont | ]

! | Altituda | Duration | |
Evont Description | Locetion® | {in fast] | [esconda] | Log SEL Laex |
Oell 2000 82X Idia 1 NA o8 73.2 88.7 74,9
200' may, [Statian 1}
Goma an abova 1 WA a8 g8.2 3.7 70.1
350" may, [Station 2)
Same 80 Abave 1 WA f1) (1] [1] -1
500! amay, I Beatian 3}
Ball 2088 tekscff 1 L] 18 83.5 88,2 80,1
50" away parolisi { Staston 1]
ts apraEy.
Sans an ahova. 1 40 17 BR.5 4.8 111 -]

[ tation 2)
Baxe sa abovs, 1 40 [1 [t} (11 88

[ Ssation 3}
Bati 2090 fLyby 1 Boo 21 58.7 80,0 50.7
100 wwoy, {Station 1) i
Goma as abova, 1 500 23 53.5 87.2 500

{ 8sation 2) .
Nacium aiza halo 1 WA 5] 1 [1] 63
\anding 2000¢ away. (Station 1)
Pall 2000 werm-up 2 WA 18 7.0 79.8 :1: |
300 army, [8tation 2)
fell 214 Idls 2 WA [1) [1] 1] 70
80a' wvay,. [Btation 3)

patl 214 Idia
{tiarth) 000 oway. 2 WA 8] 11 1] 1.
[ 8tation 3)

gmall helicopter F WA 1] [ 1] a8
landing 1000' sway, [Station 3]
Hadium halicopser 2 30 [11 [1] [1] 85
haver GCO' mway. [Btation 3)

ALL noias dats recopdad mith A=frequoncy weighting and olow rsaponse time aversging,
* dae Figure 8,10 for otation Locations.
{1] Haise Levaois measurad with CYA which (s not copable
af recarding moasuramgnt duration, Leq, and 8E. for oinglo—-evant,
[cantinuad naxt page]
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TABLE 8,10 [contipuad]

! | Eotimatad | Measuremant |

i | Altituda | Duration ! I
Evanc Dascription |} Location | lin faat] | [awcands) | Leg SEL Lmax |
Madiun aiza halo ] WA [11 (11 [ 62
Idlo{Narth] D00 [ Statien 3)
oy,
Hadium eize halo 2 a0 {1] [1 &) 78
havar{wsst) 400' {atation 3}
ey,
Sama as abave 2 30 [1} [11 1 74
S00' omay, [Gsazion 3)
Ball 208D Fiyover 2 20 (11 {1 (11 fi<]
80" meay, [8tation 3] !
Bell 2088 Flyavar 2 30 1] 41 {11 i+
5(' may. [8tatian )
576 Idte 400° 2 NA (1] {1] [} 71
oy, [ Station 3)
£78 taxi 400° 2 NA 1] [11 [11 82
amay, [ Btation 3}
526 takaot? 80' 2 A 1] 11 1) 4
amiy, (Btatian 3)
Maciua hato 2 " 11 m e
Landing 1E200' [Station 3]
away.
Soma 48 above 2 " 1 1l (1] 8 '
500" meay, [Btation 3] :
Bali 214 takeoff 2 HA f11 {1 {1} 7
200" arty,. {Statien 3)
£76 takacff 2 A [l {1] (11 88
apn* mweay, [Btatian 3)
Sasll hato flyby 2 50 {11 (1 (1 8n
df ractly averhaad, [Bcatian 3]
Saoll hato takeoff 2 NA {1} (11 (1l 73

600" mmay.

ALL nodan datd recorded with A Pfrequancy waighting and eiowm rasponsa time avaraging.

[Sstation 3)

* Euo Figure 8,18 for atation Locations,
[1]= Hoise Lovalo muoaursd with CNA mhich {8 not capable
of racording durntiom, Lm, op SE. fopr aingle-ovenc,
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TABLE 8,10 (cantinuod)

3 T K

i e 1

R A y ot s
AL NI

P e btk

R el

e | Eutimated | Moaguramant |

| | Altituds | Dupstion |
Event Omoaription | Location* | [1n tont] | [sscands) | Log GEL
Easll helo Landing 2 A 11 {t] (1 7
G00' amamy, {8tation 3)
Sastl haio §ZX 2 NA [1} 1) 1} L]
ldis BOO' mmy. [otation 3)
Small helo takaoff 2 %0 11 (1] 1) a
50 oway, [atation 2]
Bald 214 landing 2 H [1] {1 [1] 74
00" oway,. (Station 3]
Mudium ofzo halo 2 50 [11 [11 [1} a6
flyover of ractly (8eation 3)
ovarhead,
Medium oizs helo 2 N {1} &) (1] &
takaoff OO0 {8tation 3)
to wont,
&8 takaaft 2 10 [} (11 (11 20
00' mmey, {Gtatian 3)
Dall 2008 flyover 2 20 1] £} {11 Ba
50" moy. {Station 3)
£78 Landing 2 10 1 {11 4} a7
0! maay. [Gtation 3]
Medium size heto 2 2o 1] [11 1 &
taksof £ 80" aoy. [Station 3}
Hell 214 approach 2 18 [11 1 {1} a7
200" may, [Gtation )
Madium aize holo 2 RA (1 tn )] 1 83
1dla 400' amay. [Gtasion 3)
Ball 214 hovor 2 HA £} [1] (1] a2
taxf 8500' weoy. [8tatton 3)
Ball 114 takaaff 2 Ka {1l 11 {11 79

to wast G00' wuy,

[Btation 3]

B s e R o)

o

R

[

]

ALl nojoa data recorded mith A-frequancy weighting apd alow reopancas time avarsging.
& Saw Figura 0,10 for scation Locotfane,
{1)= Noise Lovslo mmasured with CA mhich is not capsbla
of racarding dursticn, Leq, ar SEL far single-svent,
[contipued on next page)
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Table 8,10{cont)

| . [ Estimatad | Messurement |

| | Altdtuda | Duration |
Event Dascription [ Locetion® | [in roes] | {escands) | Log SH. Laox
Ball 206L takaoff a ao [1] (11 11 a
150" oy,
Medium nfza neto b oo [13 1] {11 R
approach 200' may.
wadiue size halo 3 700 {11 [1] 1l 67
flyby 300' mwy,
madius siza helo d
81X {dla 600" oway, NA [4} [1] 1] 87
Saan o4 above 3
100% jdla, R {1] 1] [11 84
Madiue aiza halo a HA (11 {1 1) 73
1dle 300" tmay.
Same as obava
4%0* away, k] NA 1 1] (11 81
SomA aos abava
200' sy, k] NA [ {11 (1 57
MiLitary Qell 274 :
idla 500" weey, 3 HA 1) (1] 4} 20
Medium size halo
hovaering 300' oway, 3 NA [1) [1] [1] 83
Somg an buvu, 3 NA 1] [t] [1] 3]
Modiue sfze heto
takaof? avarhoad, a ‘ KA [1] i L) 80
Oolt 2008 takasoff
150* may. k] KA [11 1] &) 71

ALL rofeo dats recordad with A-froquancy woighting and siow ruoponsa tima avaraging,

* Sos Figura 8,18 for atation (poatione.
[1] Noisa Lovals amasured mith CHA which {8 not capable

of rocardfng messauremant duratien, Loq, and SE. for singie-avent,

[aontinuad an naxt pagaj
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TABLE 8,10 (contd nued}

I | Eotimatad | Mesaursment | |

] - | Altttuds | Oupation | |
Evant ODoacription | Location® [ #in faot] | (eaconds] | Lag SEL Loex |
Madium siza halo
flyaver ovarhosd, b NA (11! {1] [1] 7d
Modium aiza halo
flyovar 160" seay, a NA 1] [1] [1] 8
Ball 2068 approach 4
wast of station. [8tatian 3] 180 &) 8] {1 B
Ssna as abova 4
J0' wast of wtation, {Btation 2) Lic) & 52.4 an.2? 40.8
Samo as abave 4
dt rectly uver atation,[Otatian 1] 40 44 [ 108.1 10,3
bell 2000 BRX 4
fdia 129" aeay, [gtation 1] KA 14 75.3 88,7 77.0
Bell 2000 takaoff 4
{oguth) 00! weat [Ssacian 1} 200 15 754 8.8 78,1
of array.
Hema ap abova, 4 '

[Btaticn 2) 280 18 74,5 88 .2 77.8
Seme oo above, 4
{Gtation 3) aon [1] m (1 76

Oal L 2008 8 4
idie 230' away, (Btation 1) NA 20 774 2.1 70.0
Saaa am abave 4
AQ0* away. [Btation 2} KA 28 a8.0 B2.4 8.1
Some an sbovae 4
500 may. {Btation 3) NA 1) [1] (1} 89
fall 2000 100X 4
{dla 207" mway. [Beation 1) NA 12 a3,d 84.7 8.7
Samp 2o above 4
400" amay. [8tation 2) KA 13 75.0 a6 .5 77.2
Sams ao apove 4

ALl nolss datas recardad mith A=froquency maighting and eLow rosponse tima svaroging.
* Sa0 Figurs B8.16 for station Lecationa,
[4] Noisa Lovals mssoured with CHA mhich 18 not capabla
of racarding magsuraent duretion, Log, and SR, far & ngle-ovant.
{continuad an next page)
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TAALE B,10 [contipusd]

[ . Eatimatad [ Maosauromenc |
| Altitude | Duration | i
Evant Dascriptien Locatian® | [in rest] | {anconda} | Log SEL Lwex |
wA7' omay., [8tatian 3] NA {11 (11 {1 87
fell 20688 tekeoff 4
[eouth) Q0" away, [Statian 1) 200 28 4 85,5 4.7
-Gome as shove, 4
[Station 2} 250 28 ad.2 1 ;] 72.2
Same 05 obovae, 4
{gtation 3) 250 1] (13 (1] n
Ball 2088 100% 4
idle 207t away, [Station 1) NA 23 80.4 a4 <]
Soan oa above 4
348t may, [Btation 2) KA 23 72.8 88.4 73.7
Samp ad abave 4
484" aoy, [gtasion 3] NA 01 1] [11 85
Boll 2088 teakaoff 4
[south] 80°' want, [Station 1) 250 48 73,4 80 83 .4
Sosa as abovae, 4 ace a8 70.0 0.8 78,4
[ Statton 2!
Some ao above, 4 500 {1l [1] 1} 73
[Statian 3]
Batl 2088 flyaovar 4 s00 7 B0.8 78.2 83.9
200" wans, {Btattan 1)
Sama as abave, 4 500 27 B80.3 74.8 63.0
[Statton 2)
Semp as abova. 4 500 (1] (1 {1 84
{Station 3]
Beil 2095 62% 4
idie 222" eway, [Statian 1] NA 26 85.3 75,7 B7 .8
Semn e above 4
302 omwy, [8tasion 2) NA 26 §5,.5 78.7 7.0

ALl pajes data pecoprdad with A=frogusacy waighting and zlow responas oo avaraging.
* Soo Figura 8,10 for stetion Locations.

[1] Notse Lovelis momsured with CNA which §8 not cepebia

of rocording megouroaent durstion, Loq, snd SEL far ainglo-event,
[continued an next page
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TAILE 8,10 [continuad]

|

Entimatad |

Moaourmant |

g | | Altitude | Duration |
Evont Oeacpiptian | Lacetion® | [1n fest] | (waconda] | Leg gE. Lmzx
"\3‘
Samo a8 above 4
507 away, [8tatian 3} M 1] [1) {1 8a
Sme Doll 208 at 4
100 fdla 202 [Gtation 1) NA a1 78.3 B2.4 0.8
oy,
b Seas am abave 4
2! wmay. {Station 2] KA 2 72.4 69.8 73.8
4 gail 200D 62X 4
o idla 280" moy, {Statton 1) KA g 70,4 658 72.0
‘I‘ Hamo ao abgve 4
‘ 410" may, {Btation &) HA 3z 61.4 74 g4.0
B
Seea Hell 2080 ot 4
1008 {dtw 200' owey, ([Otation 1) ) 1 75.0 0.8 7.4
Swa as sbove 4
410! may. (Gtatian 2) NA 20 67.4 .4 24,1
Soas oA above 4
GE0' omay. { gsation 3) NA (41 [11 [1) -1
: Samn Gall 200 takeofr A
E S0 weut, [atation 1) 78 20 6.7 0.7 48,0
JW
!{ Seas an abova, 4
'}j (Station 2) 75 20 81.1 94.0 87,1 o7
:‘: Game ag abave, 4
(Btatian 3) 75 1) (&3] [£)] a7
Ball 200 @2X §
fdla 177" may, [8tation 1) NA 18 3.4 6 2 4.6
Seas an above 4
310" may, (8tation 2] NA 18 7.2 78,7 808.3
Jama an abava 4
482" ey, [Station 2} A [1] {11 1] ag

Iy ALl natem dmte rocardad with A=froquency maighting and alow recponsa timu avaersglng.
i ® gea Figure D,18 for station Lacationn,
{1] Haine Louvols weasurad mith CNA which fa not capable
of racopding measuronsns durasion, Log, and SEL for efngle-evans,
[continuad on naxt page)
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Table 8,10 [cantinuad]

| - Eat{matad |

Hoosuroment |

| | Altituds { Dupntion |

Event Dasceiption | Location* I (1in rast] | [saconds] | Leg §EL Laax
Smme Ball 2088 at 4
100K {dla 177¢ {Station 1) NA 18 80.8 m|.a 12,5
-may,
Seas as abave 4
310" awauy, {Station 2] NA 18 7.2 867 78,8
Some as above 4
453" omay, [ Btation 3] RA [1 {11 [1] 72
Ball 0SB 6 4
idle 207" mmay. [ Station 1) NA LY 7.1 B7.8 72,2
Somg ab above 4
348" oway, {Station 2) A 48 B3.2 78,7 84,3
Bull 2088 fiyover 4
BOD' waet, [Btation 1) 500 19 88.7 78,4 88,2
Soma om above, 4.

[Station 2] 500 e 66.4 78,3 88.5
Som# as abova, 4

{Statton 3) s00 {11 {11 [11 L]
Bul L 2088 takeaff 4
[aguth] overhesd. [Station 1) 40 18 0a.6 100.6 .0
Some as above 4
50 wust, {Gtation ) 50 18 83,4 5.4 0.0
Stma aa above 4
78 ' mant, [statian 3] 75 {1] [1 f1] oa
JoLl 2068 62 4
jdle 145' moy, [gtasion 1] NA 27 78.7 81.0 7.7
Samm 0o apove 4
2" ey, [Btation 2) NA 28 68.4 83.2 70.8
Same am sbove 4
Ad4' may, {atasian 3] MA (] [1 [1] L
Samu Bull 200 at a4

{8tation 1) NA 19 83,0 98,7 8.0

1008 idle 147"
away.

All nolse dats racoprdad with A-froquanay soighting and clom respones tino avoraging.
* Sae Figurs 8,16 for staction Locations,

[1] Noiea Lavalo measured with CNA which s not cspoble

of rocording mspsurowant duratian, Leq, end SEL far ejngle-ayont,

{continuad on naxt paga)
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TAILE 8.10 [cant!humd]

Entimatod |

Konsuromont |

I
i | Altituda | Ouration | |
Evént Dmpcription | Location® ! [in faot) | (omcandn] | Log §A, Laax |
Samd an sbova 4
R0 omay. [Statian 2] HA 20 74.0 07.0 75,8
Semd as sbova 4
444" oy, [Station 3) NA 1] (11 {1] a8
Sass Ball 208 4
takant P{aauth] S0° {Stecion 1} a0 18 B65.9 87.0 1.4
[ LT
Goms as otiove, 4
[Etation 2) 78 14 %] 84,1 B7.3
Seme au abova, 4
(Etatian 3] 100 {1 1l 1 [+ 4
Dull 200 fiyovar
north to soush 4
80" may, (Stasian 1) 300 ) 05,0 78.2 89,2
Soms 48 abovae, 4
[Stacian 2) [+ 10 BO.t 78.8 68,5
Goma as above, 4
{8tation 3) 500 [1] [1] &} a0
Ball 2088 fiyovar 4
outh to nafth (Beation 1) 500 19 65.2 770 BB.1
830" sast,
Seme wa above, 4
[Station 2) 800 18 B3.4 78.4 86.8
Sama 28 abave. 4
[Btatian 3} L0]1] {1] [1] (1] a7
Ball 2088 1008 4
1dte 2567' msay. {Btation 1] HA an 80,1 83,4 i1 .8
Soma a8 above 4
400* away, [&tation 2) NA 2 7.4 .5 78.1

All noles data recorded with A-froquancy waighting and slow responsa t{mo averaging,

® Sue Figurs B.10 for station lacationm,

f1] Hoivs Lavole ssoourad with CNA which 1s not capania

af recording mossurement duration, Leq, oend SE. for s{ngle-ovaont,
[continuad an naxt page)
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TABLE 8,10 (cantinuad]

] ]"‘Entintad [ Mossurement | |
i | “Altitude [ OQueetion | |

Evont Daacription | Location® I [in foot} | [saconds] | Leq GEL Loax |
Sama as abave 4
5471 may., (Gtation 3} A (1] (1] [11 L
Semw Oall 2088 4 )
takagff ["outh) [5tation 1) 40 22 81,8 g97.2 H.Ja
avorhasd,
Soma as abavs, 4

[Szetton 2) 50 20 78.7 2.8 87.8
Some aa above, 4

{Station 3] 78 [ [ {41 5
BatL 200 spprowch 4
south to north {Seation 3) 50 [1] {1 [1] 8
avorhoad,
Gome wo ubove, 4

[Gtation 2) 50 ar 84.3 100.2 1.3
fme sa above, 4

[Stakicn 1) S0 ag 0.5 108.2 ]
Balt 2008 taksoff 4 ,
{aoush) avarhsad. { Stasion 3) 75 [1] {1] [1) g
Bell 2088 flyovar -] sno 78 81.1 m.0 .5
directly ovarhasd
flying narsh to
south,
fell 2068 flyover 5 500 22 80.8 74,2 3.4
1500 wmay,
Ball 214 flyover ] ang 84 81.2 80,3 66,1
a0t to wast
1200* omay,
fall 206L 100’ -1 200 a4 0.5 0.8 74.7
north af station,
Large haticopsar 5 300 & 63.3 7.5 a7.4

flyovar S00' meay
st to mast,

ALl noisa dota rocordad with A-fraquancy woighting and slow rosponag tima avoreging.
* See Figura .18 for otation lLoostiono,
[1] Holea levale wogoursd wigh CHA mhich 18 not copable
of recarding moasuremant durotion, Log, and SE. for einplo-eavont,
[Tabia continuad an naxt paqo)
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Table B.10{cont,)

diractly dverhead.

! | Eatisatad | Hassurmant |
: I | Altitude | Ouration |

Event Dssgription | Locacion® | [(in tont]) | {saconde] | Lwg 1= 8 Lmax
Large helicoptar & and a 8.1 82.2 7.4

flycvar 500°' aeay

sank to maat,

DaLL 2008 flyover 5 -1 a0 @4 B0 784
400" oway omst

%0 wost,

oall 2008 fl.vgvlr 5 400 52 -]+ 1] 778 0s.3
to south 500°

amay,

Largs helicoptar § o0 a1 68.8 8.7 72,0
fLyovar 50Q' mmay,

Osll 2008 flyaver a a0o0 aM 87 .40 74 62.8
1a00' want of

station haeding

aguth,

DelL 2068 flycvar ] 400 18 8R.3 78,1 85,1
1200 narth of

station flying

wast to sank,

Bsll 214 flying a 200 84 83.4 9.0 70.2
saat to wast

1200" may,

OaLl 208L 4100 ] 200 a 78.7 .3 0.8
Bouth af atatian

flying aans ta

[TTTH

Large helicoptar ] aao 28 3.7 77.8 86.0
flyover 1000' seay.

Large hel {coptar & 300 at 76.3 18- 8.0
df raatly dvorhead,
Bell 2008 flyavar g a0 20 a87.3 8.4 M4
a00* may,
Bell 2060 fiyover 8 300 s | 81.2 744 63.8
6800 amoy.

' Lerga helicoptor g 250 21 78,2 0.4 70,0

ALl polos dats wars rocardad eith A-frequancy waighting and alow respanss tima avaraging.

® Seo Figurs 8.108 for atation Locations,
[1) Noios Levala mossursd mith the CNA which §a nos cupsblo
of racurding mupsucomant duration, Log, and ZEL for eingle evantao,

=287~



three of these sites were on the southern perimeter of Lakefront
Airpert where most of the in-service helicopter operations took
place, The Lmax values reccrded frocm Ln-service helicopter
operations at these three locations ranged from 56.3 dB(a) for a
Bell 206B Jetranger III flyby at a lateral ground distance of
100 feet and an altitude of 500 feet tao 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 2068 Jetranger III approach directly overhead at 40 feet

altitude.

Locations 5 and 6 are of particular interest because of their
location in the residential area where most of the helicopter
noise complaints in New Orleans originate. The noise monitoring
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 both of these streets was very light.
Location 6 was in a tall grass field at the corner of Wales
Street and Mayo Road, s8ix bhlocks 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 with the B & K ISLM meters, when no helicopter
overflights were present, showed the area was very quiet with
Leg levels generally from the high 40 dB(A) to low 50 dB(A)

range,

The helicopter flyovers monitored were operations to and Erom
Lakefront Airport. Most of the helicopters monitored departing
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from Lakefront Airport first flew for a short distance east
along the railroad tracks that runs 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,
buring the hours when the monitoring stations were set up (10:00
a.m. to 12:30 p.m), Locations 5 and 6§ monitored the same nine
helicopter flyovers at varying distancee from each station. The
highest Lmax value recorded at Location 5 was for a Bell 206L
flyover at a lateral ground distance of 100 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
directly overhead at 300 feet altitude that registered 82.8
dB{A). By comparigon, the highest Lmax value recorded from a
non helicopter noise source at Location 5 and 6 was 77 dB(a)
from a small motorcycle accelerating 100 feet away on Wales
Street and 84 dB(A) from a mini bike six feet away on Mayo
Drive, respectively.
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DEPARTMENT OF PUBLIC WORKS

P 111 MEST GCEAN AOULEVARD & LONG BKACH, CA 90407 ® 1213 490.4923
wtea L

September 2, 1982

NoTICE

O All Helicopter Operators at Long Beach Airport
FRCM Steve Glass, Airport Noise Abatement Officer

‘f SUBJECT Helicopter Operations Noise Abatement Procedures

fue to the recent increase in helicopter related noise canplaints in clearly
defined noise impacted areas, helicopter operators, airport operations and
management personnel, and the Air Traffic Control Tower Chief have held a
series of meetings to discuss solutions to the problem. As a result of those
meetings, a set of procedures has been identified which should ease the noise
burden for citizens near helicopter operating areas:

; 1. tocal traffic should remain west of the mid-point of Skylinks Golf
: Course and east of Cherry Ave. when west Traffic is in use, and
i north of Spring St. and south of Carson St. when south traffic is

being used.

2. PFilots should radio the Tower at the houndary of the Airport Traffic
Area at enroute altitude and request to remain at altitude until
beginning the final approach te the Airport.

5 3. Traffic should remain at altitude on approach until decent is necessary
. due to traffic and/or aircraft requirementa. Likewise, departing traffic
shouwld request ATC to approve immediate climb to en route altitude,

L 4. Helicopters arriving and departing fram the east should use the north
Downey = Artesia Freewdy corridor rather than ugse the east Wardlow

corridor,

5. ‘oluntary Noise Abatement Procedure: Non-local operations shall
arvive/depart via climb/decent te/fram 1500°¢ within Airport boundazies.

; 6. In no event should helicopters arriving/departing the airport maintain
less than 500' outside of the Airport boundaries.

PLEASE FOLLOW ALL APPLICABLE PROCEDURES UNLESS WEATHER, TRAFFIC, ATC, OR AIRCRAFT

DICTA! .
|
SLUREAY OF AERQNAUTICS AUAEaL OF ENGINEERING LREAU OF PA
: 4100 CONALD OQUGLAS DA hd 33)w QCEAN BLVD . 27%0 STUBEBAKE?%O . BF%E%&S?:REE% ssnwga
; 30808 1213) 4218292 90802 12¥)) 590-6387 90815 (2131 4219401 30813 212 432-2904



Lory Beach Towaer, Long Beach Police Department, Los Angeles County Sheriff's
Department, City of Lakewood, Wright Airlift Incernational, Inc., Loomia
Alrerafe, Heliflight Systems, Pacific Wing and Hotor, Briles Helicopter and
Huntington Boeach Police Department, Sacurity Pxcific National Bank '

LETTER OF AGREEMENT

EFFECTIVE: Auguat 15, 1980

SUBJECT: SPECIAL VFR AND VFR HELYCOPTER OPERATIONS

1. PURPOSE. This letter of agresment eatablishes proceduras for contxol of
helicopters operating under VFR and Special VFR weather minimums within the

Long Beach control zone.
2, CANCELLATION. tThe letter of agreement betwegn Long Beach Tower, Long
Beach Departmenc of Aeronautics, Long Beach Police Department, Los Angeles

County Sheriff's Department and City of Lakewood, subjeet: Special VFR and
VFR Hellcopter Operations, effective March 15, 1975, 1is canceled.

3. SCOPE. These procedures apply to operations within the Long Beach control
zone and within the areas and routes depicted on the attachments to this
letter, Use of these procedures Ls limited to pilots of those parties who
are a signatory to this letter of agreement.

4. RESPONSIBILITY. All operacors who have agreed to the usge of these
proceduras shall assure that their pilets ave familiar wich and comply with
these procadures.

5. GENERAL PROCEDURES.

a. Areas.

(1) These procedures shall be applied to those helicopters operating
within the seven basic areas as depicted on Attachment E, numbered 1 through 7,

(2) Pilots shall obtair approval or necessary clearances from the
Long Beach Tower prior to operating in, departing or transiting the depicted

arauas.
{3) Area 7 contains the inatrument final approach course to tha

Long Beach Airport., Special VFR helicopter operations in this area are
discouraged and noc normally authorized.

(4) Helicopters shall not oparate Special VFR east of the San
Gabriel River uncil additional approval has been received from the Long

Beach Tower.



\\."
it

Lor,) Beach Tower, Long Beach Police Department, Los Angeles Councy Sheriff's
Department, City of Lakewood, Wright Airlift International, Inc., Loomis
Aircraft, Heliflight Systema, Pacific Wing and Recor, Briles Helicopter and
Huntington Beach Police Departmant, Securlty Pacific National Bank

EFFECTIVE:_ August 15, 1330

8. ROUTES.

The arrival and departure routes will be flown as depicted in Attachment A

unlesa coordinacted otherwise with Long Beach Tower.

a. The routes will begin/cerminate within the helicopter pattern or
at mid-field.

b, Those departuras or arrivals from arsas located within close proximity

of a desirad route may join or leave said routea without proceeding to the
mid-field area.

¢, Routed:

The roures described herein will be used for arrivals and departures.
For aireraft operating in Special VFR conditions while in the control zone: -
procsed along the preacribed toute, maintain Special VFR conditions at or
bulow 500 feet unless directed otharwise by ATC.

{1) South Redonda Route.

Proceed to/from the Long Beach Airport via Redondo Avenue from/
to shoreline. (Due to terrain and for nolse abatement, an altitude at or
below 700 feer is recommended when clear of the Runway 25 Left downwind

pattern.)

NOTE: During south traffic operacions, flights proceeding to

and from the south will use Lakewoad Boulevard between Wardlow Road and the
Lakewood Traffic Qlrele (VFR only).

(2) North Downey Route.

Proceed to/from the Long Beach Airport via an extended
canterline of and via Downey Avenue from/to Alondra Boulavard,

NOTE: During south traffic operations at Long Beach Airporr,

holicopter operatora will use the Fast Wardlow Route and Bellflower Boulevard
for flighta to and from the sk,
: Moary
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Lang Beach Tower, Long Beach Police Department, Lo3 Angeles County Sheriff's
Departmene, City of Lakewood, Wright Airlift Internacional, I[nc¢., Loomia
Alrcraft, Haliflighe Systems, Pacific Wing and Rotor, Briles Helicopter and
Huntington Beach Police Department, Security Pacific National Bank

EFFECTIVE: _ Auguat 15, 1980

(3) wWardlow (East/West Routes).

Weat - proceed to/fyom the Long Beach Afrport via Wardlow Road
from/to the Loa Angeles River.

East - proceed to/from the Long Beach Airport via Wardlow Road
from/to the San Gabriel River (605) Freeway.

NOTE; Eanat - for noise abatement purposes, betwsen the hours

NOTE; Esat
of 2200 and 0600 Local, in lieu of the East Wardlow Route, proceed to/from
Long Beach Airport via Lakewood Boulevard and Carson Straet from/to the San

Gabriel River (605) Freeway.

d, Altitudas,

{1) All flighes operating VFR on the arrival and departure routes
shall maintain 500 feet MSL or below sa as to be clear of the Long Beach

airport fixed wing traffic patterns.

(3) All fiighta operating Special VFR within the Loag Beach control
zone shall maintain at or balow 500 faet MSL unless otherwine approved by

the Long Beach Towar.

10, ATTACHMENTS.

a, Atcachment A - Area chart and heligopter routes.

Helicopter pad/lane sites.

b. Attachment B

c., Attachment € - Helicopter traffic pattern.
d. Attachment D - Special VFR airspace.

¢, Attachment § - Long Beach controel zone,

Page &4
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Long Beach Airport Helicopter Operacors Latter of Intent — _\
re: Noise Abatement : ]

We, the primary helicopter aperators at long Beach Alrport, agree Lo cooperate
a8 ouch as possible in an effort to mitigate helicopter noise praoblems.

Although we are bound to follow the procadurea outlined in the Letter of
Agreement with the FAA Atlr Traffic Control Towar daced Auguet 15, 1980,

and must maintain safety as a primary consideration, we will to the greatest
extent posaible participate in the following noise abatement practices:

Ceneral

1) Participate in the FAA Alrport Noise Compatibility (Part 150)
study to be conducted during 1984
2) Partdicipace on the long Beach Airport General Aviacion Noise

Abatement Committee
3) Give consideration to mitigating the helicopter naise complaints
called inte the Alrport, which ahall be forwarded to each
helicopter oparator on a monthly baais by the Bureau of Aeronauticsa
4} Where possible, schedule use of quieter equipment during tha
mote sensitive early morning and late evening houra

Flight Proceduras

1) Other than for safaty reasons or ATC direction, operations within the
' Alrport Traffic Area ghall never be below 500 £t MSL unless with airport
boundarias
2) During all hours, with ATC approval and traffic permitting, helicoptars

shall climb to at least 1000 £t MSL prior to reaching the nearest

regidencial area. The reversa shall apply for arrivals

3) During the hours of 8 pm ~ 8 am, ATC and traffic permitting, helicopters
shall elimd to a minimum of !500 ft MSL within the alrport boundaries
prior to departure. The reverse shall apply for arrivals

4) When conducting practice ILS approaches, helicopters shall follow the
standard missed approach procedures rather than an early break off

5) When posstible, use N. Lakewood and W, Wardlow corridors rather than
5. Redondo and E, Wardlow

6) When departing S. Redondo, continue over S. Redondo to the shoreline
prior to break off

7) Teaffic and ATC permitting, vhen conducting local operationa, remain

west of the mid=point of Skylanda Golf Course and saat of Cherry Ave.

when west traffic ia in use, and north of Spring Street and south of

Carson Street when south traffic is being used

Wright Airlifc Permian Froncier Pacific
long Beach Police Department Los Angeles County Sheriff Asro Bureau
Pacific Wing and Rotar Alr Logistica

Alr National Guard
Los Alamitos

Acknowledwed: FAA Alr Traffic Contral Tower
A-5
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APPENDIX B

Hel fcoptex Eguipment Specifications

Manufacturers' equipment apecifications for the helicopters used in
the three tests and those identified during measurements of routine

in-gervice <£lyover operations

shown below by helcopter model.

{(Manufacturers sapecifications were cbtained from the 1983_Helicopter

Aanual publ ished by Hel icopter
1983.)

berogpatisle 355 F Twin Star
Manufacturer
Powaer Plant

Main rotor diameter
Tail rotor diameter
Overall height

Net welght

Maximum take off weight
Vne

Maximum cruising speeding at S/L
Vertical rate of climb
RIGE

HOGE

Service ceiling

Range

Asgsociation International, February

Rerospatial e Hel icopter
Corporation 250C-20F

{2) Allison 250C-20F, 420 shp
each

35.1 ft.

6.1 ft.

10.1 £t,

2840 1bs.

5071 lbs.

150 knots

126 knots

N/A

6,800 fc.

7,700 £,

14,400 £k,

(with standard fuel tanks)
400 nm.




Bgusts 1098

Manufacturer

Power plant

Main rotor diameter

Tail rotor diameter

Overall height

Overall length

Net weight

Maximum takeoff weight

Vne

Maximum cruising speed at s/1
Vertical rate of climb at s/l
HIGE

HOGE

Service ceiling

Range

Bell 206R Jetranger III

Manufacturer

Power plant

Main rotor diameter
Tail rotoer diameter
Overall height

Overall length

Net weight

Maximum take off weight
Vne

Maximum cruising speeding at S5/L

Vertical rate of climb
HIGE

HOGE

Service ceiling

Range

Construzione Aeronautiche Giovanni

{2) Allison 250-C20B
36.09 ft.
6.66 ft,
10.82 f£t,
36.46 f£ft.
3, 125 lhs.
5,730 1lbs.
168 knots
150 knets
1,820 fpm
4,800 fc.
6,800 ft,
15,000 f£¢t.
341 nm.

Bell Hel icopter Textron.
(1) Allison 250~C20J
33.25 f£t,

5.33 ft.

11.58 ft.

39.08 ft.

3200 lbs.

3200 lbs.

130 knots

111l knots

N/A

12,800 f¢t,

8,800 ft.

13,500 f£t.

386 (8 5000 ft.}
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Pell 206L Long Bange

Manufacturer

Power plant

Main rotor diameter
Tail rotor diameter
Overall height

Overall length

Net weight

Maximum take off weight
Vne

Maximum cruising speed at S/L
Vertical rate of climb
HIGE

HOGE

Service ceiling

Range :
Shaft horsepower (SHP)
Rotor speed

Number of blades

Bell Helicopter Textron
{1) Allison 250-C30P
37 £,

5.41 f£t,

11.69 ft.

42,71 ft.

2200 lba,

4150 1bs.

133 knots

110 knots

1260 ft./min,

16,500 ft,

5,400 f¢,

20,000 ft,

343 nm @ 5000 £t,

100

394 RPM. AT 1005 TERUST

Main-2, tail=-2



Engerom F28_(data for F2BC=2)

Manufacturer
Power plant

Main rotor diameter
Tail rotor diameter
Overall height
Overall length

Net weight

Maximum take off weight
Vertical rate of climb at S/L
HIGE

HOGE

Service ceiling

Range

Enstron Helicopter Corporation
H10=-360~EIBD Four-cylinder
engine with Rajay Turbocharger,
205 h.p.

32 fr.

4.78 ft.

9.17 ft.

27.67 £t.

15Z8 lbs. normal, 2600 lbs.
restricted

2350 lbs.

1,150 FeM

10,000 ft,

N/A

12,000 ft,

386 (with standard fuel .tanks)
235 nm
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Hucheg 3008 f(data f£or Hughes 300C)

Manufacturer

Power plant

Main rotor Diamaeter
Tail rotor

Nunber of blades
Overall Height

. Overall length

Net weight

Maximum take~off welght

Vne

Maximum cruising speed at S/1
Vertical rate of climb at S/1
HIGE

HCOGE

Service ceiling

Range

Bughep S00D. (data fox. Hughes S00E)

Manufacturer

Power Plant

Main rotor diameter

Tail rotor diameter

Overall height

Overall length

Net weight

Maximum take~off weight

Vne

Maximun cruising speed at S/L
Vertical rate of climb at 5/L
HIGE

HCGE

Service Calling

Range

B-5

Hughes Hel icopters, Inc.
(1) Lycoming H10-360~R1A

26.83 ft,

4.25 ft,
Main-2, tail 2
8.75 ft.

30,83 £t.

736 1bs.

1300 lbs.

103 knots

96 knots & 75% power
1200 ft./min.
8300 ft.

6400 ft.

14000 ft.

209 nm.

Hughes Hel icopter, Inc.
Allison 250=-C20B
26.41 ft,

4.58 ft.

8.9 ft.

30.5 ft.

1450 1lbs.

3000 lbs.

152 knots

139 knots

912 ft./min,
8500 ft.

6000 ft.

15,000 £t.

287 nm.
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Messerschipisc BO_105

Manufacturer

Power éla.nt‘.

Main rotor diameter

Tail rotor diameter

Overall height

Overall length

Net weight

Maximum take-off weight

Vne

Maximum cruising speed at 5/L
Vertical rate of climb at §/L

 HIGE

HGOGE
Service cediling
Range

Messerschmitt-Boel kow~Blohin
(2) Allison 250 C28¢C
32,25 f¢t.

6.17 ft.

10 fe.

38.08 ft.

2,931 1lbs.

5,291 lbs.

145 knots

137 knots

1,820 fpm

12,630 ft.

10,830 f£ft.

20,000 ft.

290 nm.





