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LAmax

N-above

RNP-AR

ILS

CNE

AHD

The maximum noise level over a sample period is the maximum level measured during
the sample period. For aircraft noise, the maximum noise level is measured using slow
response.

‘Number-above’, or ‘N-above’, describe the number of aircraft noise events that
exceed a particular noise threshold. The most common ‘N-above’ are N70 and N60,
describing the number of events above 70 dB(A) and 60 dB(A) respectively.

Required Navigation Performance Authorisation Required (RNP-AR) is a precision
arrival or departure procedure which uses satellite navigation. RNP-AR is typically
developed to provide a shortened arrival procedure (as is the case at Brisbane Airport).

Instrument Landing System is a radio navigation system. ILS is typically available in
most weather conditions, including poor conditions that may prohibit some other
navigation methods. ILS require a long, straight arrival path.

Correlated Noise Events (CNE) are events recorded in the noise monitoring data that
are correlated with a simultaneous aircraft operation nearby, for which valid air traffic
surveillance data has also been collected.

The Australian Height Datum (AHD) is the official national vertical datum for Australia.
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AIRCRAFT TYPES AND ABBREVIATIONS

737-800 Boeing 737-800 (narrow body jet)
737-700 Boeing 737-700 (narrow body jet)
737-300 Boeing 737-300 (narrow body jet)
717-200 Boeing 712-200 (narrow body jet)

A320-200 Airbus A320-200 (narrow body jet)
A330-300 Airbus A330-300 (wide body jet)

A350-900 Airbus A350-900 (wide body jet)

F100 Focker 100 (narrow body jet)

F70 Focker 70 (narrow body jet)

DH8D DeHavilland Dash 8 (turbo propeller)
SF34 Saab 340 (turbo propeller)

ATR-72 ATR-72 (turbo propeller)

AW139 AgustaWestland AW139 (helicopter)
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Brisbane Airport operates a north-south oriented parallel runway system. The system comprises the
legacy runway, Runways 01R/19L, and the new runway, Runways 01L/19R.

Brisbane Airport Corporation (BAC) engaged Envirosuite to undertake short-term noise monitoring in
Upper Brookfield in response to community enquiries regarding aircraft noise. SoundIN Pty Ltd
(SoundIN) has been engaged by BAC to review and analyse the results of that noise monitoring. This
report details the results of that analysis.

Short-term noise monitoring is periodically undertaken by BAC at locations surrounding the airport
based on community feedback. This short-term noise monitoring augments the permanent Noise and
Flight Path Monitoring System (NFPMS) operated by Airservices Australia (Airservices).

The short-term monitoring detailed in this report was undertaken for the purposes of:

e Recording the aircraft noise levels at the Upper Brookfield site from aircraft arriving and
departing from Brisbane Airport;

e Recording the relative altitude of aircraft overflying the Upper Brookfield area; and

e Facilitating an investigation into noise and flight path data affecting the Upper Brookfield area.

Brisbane Airport and the Upper Brookfield noise monitoring site are indicated in Figure 1-1.
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Figure 1-1 Site Locality

Lawnton
Bray Park A
Cashmere =
Brighton
Warner Strathpine Bald Hills
Brendale i
Bracken Ridge Sandg{te
Closeburn / Shor.chiffe
Deagon
Fitzgibbon
Albany Creek Carseldine Nudgee Beach
Yugar Boondall
Bridgeman Downs ! O‘}-
Zillmere g
Aspl:
A \ Nudgee S
Geebun »
Samford Village R £ o
3 Bahyo $ 9
Chermside West Vlrglmf S A
& (7
o
McDowall Cheapside \ Qe )
: Everton Hills
Ferny Hills Y ' Stafford Heights ~ Wavell Heights
-
Ferny Grove
% Everton Park Kedron
Keperra Stafford
Upper Kedron Gaythog Gordon Park
Pinkenba
Alderley Lutwyche ‘_\}, Lytton
/ -
D Wikton 8 yion AsdormmmERgieTFarm
orrington -
AL Windsgxg Hamilton ~—
The Gap Ashgrove Herston JNewstead
Bulimba Hemmant
Red Hill Teneriffe Balmoral /
Bardon: paddington SpringfHill Hawthorne Murargie
|Iton ? Morningside
Mount Coot-tha AuchenfiSwer Kangaroo Point !
Upper Brookfield / N Tingalpa
- ‘ East Brisbane” even Hills
Kheld ooyong HighgateHill /
Upper Brookfield NMT i i
@® Pp Taringd Burands Catina
x St Lucia IStones Corner
Indoorgopilly Carindale
Fairfield Greenslopes
Chelmer /
Kenmore Yeronga Belmont
Graceville . | Holland Park
eerongp< y
Rulisnvale \ Holland Park West
3 Sherwood Mansfield
Jindales Moorooka
Anstead Pinjarra Hills M
i ount Gravatt i
Westlake Sinnamon Park Corinda Mackenzie
Rocklea Nathan ;.
Middle Park P4 sisbury Wishart
Riverhills R Upper Mount Gravatt
Bellbowrie
sumner . pafra Robertson
Moggill < Coopers Plams
o Sunnybank
Eight Mile Plains Rochsdale
Acacia Rxd7
Durack Riincorn
Wacol Richlands >
pals WItaWong SanaybanicHills Rochedale South
Redbank Kuraby
Goodna - Gailes Algester. Stretton
Carole Park Calamgvale Springwood
Forest Lake
a ' Woodridge
Bellbird Park Lamia Parkinson
0 1 2 3 4km
SIELOCANTY LEGEND -

© Noise Monitoring Site

Note: Locations of features are indicative only and are shown solely to demonstrate features pertinent to the noise assessment.
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2.1

Details of the Short-Term Noise Monitor Deployment

The following details of the noise monitor deployment are pertinent.

Monitoring was undertaken at the Upper Brookfield site from 25 October to 14 January 2022. A
data capture issue occurred in the first weeks of monitoring. Valid data was recorded from
17 November 2021 to 14 January 2022. The duration of this monitoring (8 weeks) is considered
sufficient to collect a representative sample of operations from Brisbane Airport, including
variations in operating modes, aircraft flown, and weather conditions.

The Upper Brookfield noise monitor was installed at an elevation of approximately 206 m AHD.

Operations in the area are primarily associated with arrivals to the new runway during the day
and evening (Runway 01L). Two night-time arrival flight paths are approximately 2.9 km from
the monitoring site; one onto Runway 19R passes to the west of the monitoring location and
another onto Runway 01R passes east of the monitoring site. The nearest departure flight path
is approximately 4.0 km north (Runway 01L).

A capture zone was defined to permit the measurement and correlation of aircraft noise events
proximate to the noise monitoring site (see section 2.2). Owing to the geometry of this capture
zone, the monitor captured only arrival operations, primarily from the day and evening arrival
flight paths described above.

The short-term noise monitoring consisted of a noise monitor terminal equipped with an
AU-2000 Outdoor Smart Microphone. The microphone was verified in conformance with
IEC 61672-1 before the deployment.

Self-calibration checks on the noise monitor terminal occurred daily on time, and the monitor
had maintained within the calibration range throughout the entire deployment period.

Figure 2-1 demonstrates the location of the noise monitoring site with respect to the various flight

paths.
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Figure 2-1 Noise Monitoring Site
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2.2 Aircraft Noise Event Detection

Noise events exceeding a defined threshold were automatically identified by the noise monitoring
terminal and noise level data saved. Events which were correlated with a simultaneous aircraft
operation nearby were automatically identified as aircraft noise events. These events are described as
correlated noise events (CNE). The noise level data and aircraft operation data for these events were
subsequently associated and saved for post-processing and analysis.

To permit the correlation of aircraft events with measured noise events, a three-dimensional
cylinder-like capture zone at Upper Brookfield deployment site established in the processing software.
The capture zone was defined by a circular radius 2,000 m, projected 3,050 m (10,000 ft) up from the
monitor site (see red-dashed line in Figure 2-1).

The capture zone limits detection primarily to the day and evening arrival flight path onto Runway 01L.

The automated noise monitoring system requires several criteria to be met in order to classify an
aircraft noise event. These criteria relate to the validity of recorded noise level and air traffic control
(ATC) surveillance data, the proximity of aircraft (i.e. within the relevant capture zone) and that the
noise level, duration and rise and fall accords with that of an aircraft noise event.

In this way, the system is able to automatically eliminate most extraneous noise events. However, it is
possible that some aircraft noise events are not recorded. Most often these are due to the absence of
valid ATC surveillance data, or due to the aircraft noise levels being insufficient to satisfy the defined
thresholds for noise level and duration.

The noise detection thresholds applied for the monitoring described in this report were:

e 00:00 to 05:00 46 dB(A)
e 05:00 to 20:00 50 dB(A)
e 20:00 to 00:00 48 dB(A)
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3 NOISE MONITORING RESULTS

3.1 Correlated Aircraft Departure Operations

No departure events were correlated at the noise monitoring site. As discussed, the capture zone only
included arrivals flight paths.

3.2 Correlated Aircraft Arrival Operations

Table 3-1 presents a summary of the correlated aircraft arrival noise events at the Upper Brookfield
site.

Table 3-1 Summary of Correlated Aircraft Arrival Noise Events at Upper Brookfield
Aircraft’  Number Average goth Standard Average 10t
of CNE Lamax Percentile Deviation of Slant Percentile
= dB(A) LAmax 2 LAmax DiStance e Slant
- dB(A) - feet Distance **
- feet
737-800 344 57.3 60.5 2.7 5291 4767
F70 104 56.8 59.7 2.7 5087 4713
A320-200 80 56.7 60 3.1 4905 4532
717-200 67 55.3 59.4 2.7 5228 4638
DH8D 65 55.7 58 1.8 6193 5429
F100 49 56.0 58 1.7 5007 4649
A350-900 46 58.8 61.3 3 4912 4533
737-700 33 58.5 61.4 3.7 5001 4744
767-300 19 59.5 62.7 2.2 5005 4366
737-300 19 58.6 59.7 1 4880 4779
All Jet 830 57.1 60.7 2.9 5123 4567
All 140 56.1 59.5 2.8 5920 4817
Turboprop

Note: 1. Presentation of individual aircraft types in Table 3-1 is limited to the ten aircraft types with the most correlated
arrival events.
2. The 90t percentile Lamax presents the loudest 10% of events.
Slant distance is the nearest three-dimensional distance from the aircraft to the noise monitoring terminal.
4. The 10t percentile slant distance presents the nearest 10% of events.

w
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The following can be observed from the noise monitoring results.
e The most prolific aircraft demonstrate similar average noise levels around 57 dB(A).

e Narrow body jets are most prevalent (737-800, F70, A320-200, 717-200, F100, 737-700, 737-300
and others not shown), representing 75% of the total correlated aircraft arrivals for fixed-wing
aircraft.

e Turboprop aircraft are also prevalent (DH8D and others nor shown), representing 14% of the
total correlated aircraft arrivals for fixed-wing aircraft.

e Wide body jets (A350-900, 767-300 and others not shown) represent 10% of the total correlated
arrivals.

e All aircraft exhibit some variation in Lamax; demonstrated by the standard deviation of Lamax and
the difference between the 90" percentile and average. For most aircraft, the 90" percentile
Lamax is approximately 3 dB higher than the average Lamax.

e Slant distances and altitudes are consistent among most aircraft. The 10" percentile (i.e. lowest
10%) is consistently approximately 500 ft lower across all aircraft.

e Dash 8 aircraft are notably 1,000 ft higher than most aircraft. Note that this is limited to Dash 8

and does not apply to other prominent turboprop aircraft such as Saab 340 and ATR 72.

3.3 Daily Distribution of Correlated Noise Events

Figure 3-1 presents the number of events within various noise thresholds for each day of the
monitoring. The number of events above a noise level threshold is denoted ‘number-above’ or
‘N-above’ and is typically expressed in the form N70 (i.e. number of events above 70 dB(A)).

The following is noted from Figure 3-1 and statistical analysis of the daily N-above values.

e The number of correlated noise events can be seen to vary significantly from day to day. This is
likely largely due to different wind conditions requiring Brisbane Airport to utilise different
operating modes (i.e. runway directions). Varying traffic numbers and schedules from day to day
are also a likely contributing factor.

e The maximum N60 measured was 12 and the average was 3.8. Aircraft noise events above
70 dBA were infrequently observed; the maximum N70 was three and the average was 0.2.

e On most days, the largest proportion of measured aircraft noise events were in the range
55-60 dBA. This accords with the data presented in the previous sections.
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Figure 3-1 N-above Distribution During the Monitoring
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3.4 Discussion of Individual Noise Events

The 50 loudest noise events recorded during the monitoring were aurally analysed. Of these, the ten
loudest events are summarised in Table 3-2. These ten events were identified as being from
non-aircraft sources such as storm activity, animals and road vehicles.

An examination of the loudest aircraft noise events reported in the measurement data revealed
numerous events whereby the maximum noise level was attributed to extraneous noise (e.g. storm
activity, wildlife, etc.). For other events, the cause of the maximum noise level was not confirmed
aurally and audio data for these events is no longer retained by the measurement system, which
operates automatically and only retains audio data for a limited time.

Additionally, many of the loudest aircraft noise events reported in the data were identified as not being
associated with Brisbane Airport (i.e. they did not depart, nor land at Brisbane Airport).

Noting the prevalence of noise not attributed to aircraft operations among the loudest reported
events in the current data, for any future noise monitoring in the area it would be advantageous to
investigate and confirm, as a minimum, the loudest aircraft noise events, excluding any
measurements containing extraneous noise sources from the data.

In the present analysis, the 90t percentiles of the Lamax are thought to provide the best description of
the louder aircraft noise events in the data.
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Table 3-2 Ten Loudest Noise Events During the Monitoring
Start Date/Time Correlated to Aircraft? Lamax— dB(A) Noise Source
8/12/2021 14:44 No 90.4 Rain & Thunder
8/12/2021 14:30 No 89.1 Rain & Thunder
9/12/2021 19:00 No 87.8 Rain & Thunder
8/12/2021 14:16 No 86 Rain & Thunder
7/01/2022 15:34 No 85.8 Animals
4/12/2021 19:31 No 84.7 Rain & Thunder
9/12/2021 18:32 No 84.2 Rain
8/12/2021 14:14 No 83.8 Thunder
9/12/2021 18:30 No 83.4 Rain
2/12/2021 11:07 No 83.1 Car

Note: 1. Presentation of individual aircraft types in Table 3-2 is limited to the ten loudest events recorded during the
monitoring period, irrespective of the noise source.
2. Slant distance is the nearest three-dimensional distance from the aircraft to the noise monitoring terminal.
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SoundIN has undertaken an analysis of short-term aircraft noise monitoring at Upper Brookfield.
The following observations have been made in our analysis.

Departure Aircraft Events at the Upper Brookfield Site

e Departure operations were not recorded because there are no departure flight paths that pass
through the capture zone (2 km from the monitoring site). The nearest departure flight path is
approximately 4 km from the monitoring site.

Arrival Aircraft Events at the Upper Brookfield Site

e Average noise levels for arrivals were similar amongst the most prolific aircraft — approximately
57 dB(A).

e All aircraft exhibited some variation in Lamax; meaning that even for like operations, the noise
level on the ground can be expected to vary from flight to flight. This is demonstrated by the
standard deviation of Lamax and the difference between the 90" percentile and average. For most
aircraft, the 90™ percentile Lamax is approximately 3 dB higher than the average Lamax.

e Slant distances and altitudes are consistent among most aircraft.

Daily Distribution of Correlated Noise Events

e The number of correlated noise events varies significantly from day to day.
e The majority of aircraft noise events produced a maximum noise level in the range 55-60 dB(A).
e Aircraft noise events above 60 dB(A) are infrequent, with an average of 3.8 per day.

e Very few aircraft noise events above 70 dB(A) were measured, with a maximum of three events
on any day and an average of 0.2 per day.

Recommended Investigation of Site-Specific Noise Phenomenon

We note that some community members have expressed concerns regarding the possibility of a
site-specific amplification phenomenon owing to the local topography. The monitoring detailed in this
report does not permit any investigation of this, aside from confirming the presence and level of
aircraft noise at a single, elevated location. Further targeted measurements would be necessary to
investigate the impact of topography. Those measurements would likely require the simultaneous
collection of aircraft noise level data from two monitoring locations and an analysis of any differences
in the noise level, duration and character between the two locations.
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