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1. Introduction

As part of the DA documentation process, Wood & Grieve Engineers have been engaged by Wave Park Group to provide
anoiseand vibration assessment for the surf-park development located in Hills Road, Sydney Olympic Park, NSW.

The proposed development will consist of a sports and recreation venue with approximately 1,950 m? of built form
amenities over a 1,350m? footprint. The location of the proposed development is located within the Sydney Olympic
Parksports and recreation zoning.

This assessment discusses the likely noise impact from the development on the potentially nearest most-affected
receivers of the development.

This assessmenthas been prepared considering the following documents:
. Sydney Olympic Park Master Plan 2030.

. NSW Government — State Environmental Planning Policy (State and Regional Development, 2011).
. AS/NZS 2107:2000 — Acoustics — Recommended Design Sound Levels and Reverberation Times for Building
Interiors.

This report provides:

. A statement of compliance with the relevant statutory criteria for the proposed surf-park development within
the vicinity of the nearest potentially affected receivers.
. Recommendations for noise mitigation measures for the proposed development in order to meet the relevant

criteria when complianceis notachieved.

This noise assessment is based on noise data collected by a combination of unattended and attended noise
measurements at representative locations around thesite over 8 days during December 2016.

This report is based on our understanding of the proposed project, application of the relevant state guidelines and
professional experiencewithin the acoustic field.
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Background

2. Background

2.1 Information Sources

The following documentation has been used for the preparation of this report:

. Site drawings presentingthe location of the proposed development inrelation to the nearest receivers;
. Noise data collected on site through the use of noiseloggers and a hand held spectrum analyser;
° AECOM Environmental Noise Assessment — Melbourne Wave Park, Tullamarine, dated 14/01/2016;

. Architectural drawings provided by MJA Studio;
. Trafficinformation provided by The TransportPlanning Partnership
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Project Overview

3. Project Overview

3.1 Site Description

The URBNSurf surf-park site is located on the south-eastern end of the corner of Hill Road and Holker Busway. The
proposed development site is bound by existing carparks to the South/West and North/East, the Hill Road and
bushlands to the North, Sydney BMX Track to the East, and bushland to the North.

The most sensitive receivers are the residential area which located approximately 350m to the North/West of the
proposed development site.

The site location, measurement positions and surrounding residential and commercial receivers areshownin Figure 1.

3.1.1 Acoustic Issues

The acousticissues relating to the development are as follows:

° Noise intrusion fromvehicle movements alongthe Hills Road;

. Noise intrusion from active recreational area (Sydney BMX Track) which located approximately 50m to the
South/East of the development site;

. Noise emissions from patron and mechanical plantfromthe development to the surroundingreceivers.

Figure 1: Overview of the site and measurement locations

: Development Area

: Active Recreational Area
: Residential Area

: Unattended Measurements

: Attended Measurements

Source: nearmap.com
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4. Noise Survey

4.1 Instrumentation

The following equipment was used for the noisesurveys:

. ARL Environmental Noise Logger ARL EL-215 S/N 194677;

° ARL Environmental Noise Logger ARL EL-215 S/N 194444;

° Hand-held sound spectrum analyzer B&K 2250,S/N 2709742;

° Sound Calibrator B&K Type 4231,S/N 2709826;

° Hand-held sound spectrum analyzer NTi —XL 2, S/N A2A-11555-EOQ.

All equipment was calibrated before and after the measurements and no significantdriftwas found. All equipment
carries currenttraceablecalibration certificates that can be provided upon request.

4.2 Attended Noise Survey Results

Several 15 minute attended noise measurements were conducted using a Briiel & Kjaer 2250 Hand-held Analyser which
is fully compliant with AS IEC standard 61672-1 “Electro acoustics—Sound level meters Part 1: Specifications”. These
measurements were conducted in order to characterise the acoustic environment for noise intrusion into the
development and to determine anynoiseimpact on the surroundingreceivers.

This instrument was calibrated before and after measurements using a 94 dB(A), 1 KHz calibration tone, with no
significantdriftoccurring.

A summary of the attended noise measurements taken at site are shown in Table 1. Refer to Figure 1 for measurement
locations.

Table 1: Attended noise measurements

Measurement Measurement Laeq, 15mins Lago Lamax
. . Comments
Location Time dB(A) dB(A) dB(A)
P1 5/1122/_(2)816 51.8 41.1 70.2 Ambience and aircraftnoise
P2 5/1121/_2216 65.3 55.6 83.9 Traffic background noise
P3 5/1121/'(2)(2)16 54.4 45.2 72.1 Ambience and aircraftnoise
Ambience, heavy machinery, and
P3 13/12/2016 51.3 48.8 84.7 . Y . y
14:00 aircraftnoise
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4.3 Unattended Noise Survey Results

This assessmentwill consider the method for determining the RBL background for each period of the day inaccordance
with the NSW EPA Industrial Noise Policy (INP). The INP defines background and ambient noisefor the daytime, evening
and night time periods as follows:

Day: is defined as 7:00am to 6:00pm, Monday to Saturday and 8:00am to 6:00pm Sundays & Public
Holidays.

Evening: is defined as 6:00pm to 10:00pm, Monday to Sunday & Public Holidays.

Night: is defined as 10:00pm to 7:00am, Monday to Saturday and 10:00pm to 8:00am Sundays & Public
Holidays.

43.1 Background and Ambient Noise Monitoring

A noiselogger was placed atposition L1 as shown in Figure 1 to measure the background and ambient noisethat is
representative of the surroundingresidential receivers. Logger L1 was installed fromthe 5t to the 12t of December
2016.The results for the unattended background noisesurveys areshown in Table 2 below (for the day, evening and
night periods).

A noiselogger has also been placed at position L2 as shown in Figure 1 to measure the background and ambient noise
that is representative of the development site. Logger L2 was installed fromthe 5t to the 12t of December.2016 The
results for the unattended background noisesurveys areshown in Table 2 below (for the day, evening and night
periods).

Note: thatany rainaffected data duringthe period of logging has been excluded from the calculations.

Table 2: Unattended noise measurements L1

Equivalent Continuous Noise Level Background Noise Level
Location Laeq,period - dB(A) RBL - dB(A)
Day Evening Night Day Evening Night
L1 55 54 54 44 45 39
L2 60 60 50 45 45 37

The local ambientnoiseenvironment is dominated by traffic noisethroughout the majority of the day, evening and
night periods. Refer to Figure2 and Figure 3for the noise data.
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Figure 2: Unattended noise monitor data L1
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Noise and Vibration Criteria

5. Noise and Vibration Criteria

5.1 Internal Noise Levels (Airborne Noise Intrusion)

This section details the criteria used to define the internal noisegoals for spaces in the development inregards to
external noiseintrusion fromtrafficand other airborne noisefactors affecting the development.

5.1.1 Sydney Olympic Park Master Plan 2030 (SOPA-MP 2030)

The General Controls and Guidelines Section of the Sydney Olympic Park Master Plan 2030 is applicableto this
development. Section 4.6.15 of the SOPA-MP 2030 states the followinginregards to internal noiselevels:

1. New development is to acknowledge that it will be located within a major sport and entertainment events
precinct that may be subject to high noise events from time to time. This will be achieved by creating a ‘Section
88D’ instrument (on Sydney Olympic Park land) or a ‘Section 88E’ instrument (on non — Sydney Olympic Park land)
on title advising of likely noise levels in the precinct

2. Applicants for a new development must prepare a report by a suitably qualified acoustic consultant assessing the
possibility of land use conflicts as a result of the development. The land use conflict could be, for example, from
an entertainment venue on the closest residential receiver or it could be the result of a new residential
development possibly restricting the use of an existing entertainment venue. The suitability of the development
for the site is the responsibility of the applicant who is required to assess the noise impact and to incorporate
appropriate measures into the development.

6. Design commercial development to comply with the maximum internal noisecriteria setoutin Table 3 below:

Table 3: Maximum Noise Criteria - Office Development

Internal Space Noise Criteria Time Period Parameter
Office 45 dB(A) Day & Evening LA,eq 15min
5.1.2 Australia Standard (AS) 2107:2000

Australian Standard (AS) 2107:2000 — ‘Acoustics- Recommended design sound levels and reverberation times for building
interiors’ specifies target noiselevels forinternal spaces to the development. Refer to Table4 for the values
correspondingto the non-residential spacesthatareexpected to be within the development.

Table 4: Recommended noise levels according to AS/NZS 2107:2000

Recommended Design Sound Level, Laeq, dB(A)
Type of occupancy / activity
Satisfactory Maximum
Small retail stores (general) 45 50
Restaurant/Coffee bars 45 50
Cafeterias/food court 45 55
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Noise and Vibration Criteria

5.2 Site Noise Emission
The following section presents the criteria applicablefor noiseemissionsfromthe development.

5.2.1 Sydney Olympic Park Master Plan 2030 (SOPA-MP 2030)

Section 4.6.15 of the SOPA-MP 2030 states the followinginregards to external noiseemissions:

3. All noise impact assessments require ambient noise levels measured at the noise sensitive premises during
representative periods to ensure all major intermittent noises are measured and quantified. This particularly
applies to outdoor concerts, sporting events and late night parties. The results of the noise measurements should
be used to design noise mitigation measures relevant to the proposed development.

4. All plant rooms shall be designed to meet the requirements of the NSW Industrial Noise Policy.

5.2.2 NSW EPA Industrial Noise Policy

The NSW Environmental Protection Authority (EPA) Industrial Noise Policy (INP) sets out noise criteria to control the
noise emission from industrial noise sources. Mechanical and operational noise from the development shall be
addressed following the guidelineinthe NSW INP.

The calculation is based on the results of the ambient and background noise unattended monitoring, addressing two
components:

. Controllingintrusive noiseinto nearby residences (Intrusiveness Criteria)

. Maintaining noiselevel amenity for particular land uses (Amenity Criteria)

Once both criteria are established the most stringent for each considered assessment period (day, evening, night) is
adopted as the project-specific noiselevel (PSNL).

Intrusiveness Criteria

The NSW EPA INP states the following:

“The intrusiveness of an industrial noise source may generally be considered acceptable if the
equivalent continuous (energy-average) A-weighted level of noise from the source (represented by
the Laeq descriptor), measured over a 15-minute period, does not exceed the background noise level
measured in the absence of the source by more than 5 dB(A).”

The intrusiveness criterion can besummarised as Laeg, 15 minute < RBL background noiselevel plus 5 dB(A).

Table 5: EPA INP intrusiveness criteria

Period Noise Descriptor — dB(A) Noise Criteria — dB(A)
Daytime 7am —6pm Laeq,15min < RBL +5 49
Evening 6pm — 10pm Laeq,15min < RBL +5 50
Night 10pm —7am Laeg,15min < RBL +5 44
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Noise and Vibration Criteria

Amenity Criteria

The NSW INP states the following:
“To limit continuing increases in noise levels, the maximum ambient noise level within an area from
industrial noise sources should not normally exceed the acceptable noise levels specified in Table
2.1 of the INP. Meeting the acceptable noise levels in table 2.1 will protect against noise impacts
such as speech interference, community annoyance and to some extent sleep disturbance. These
levels represent best practice for assessing industrial noise sources, based on research and a review
of assessment practices used overseas and within Australia.”

The applicable parts of Table 2.1: Recommended Laeg Noise Levels from Industrial Noise Sources — dB(A) which are
relevant to the projectare reproduced below:

Table 6: Amenity criteria for external noise levels

Indicative Recommended Laeq Noise
Type of Receiver Nous‘e Time of Day Revel aB(a)
Amenity Recommended
Acceptable .

Area Maximum

All Day 60 65

Residential All Evening 50 55

Al Night 45 50

Active recreation area All When inuse 55 60

*Urban area as defined in EPA INP 2. 2.1.6.

Modifying Factor’ Adjustments

The NSW INP alsostates:

“Where a noise source contains certain characteristics, such as tonality, impulsiveness, intermittency,
irregularity or dominant low-frequency content, there is evidence to suggest that it can cause greater
annoyance than other noise at the same noise level.”

In order to take into account, the potential annoying character of the noise an adjustment of 5 dB(A) for each annoying
character aspect and cumulative of up to a total of 10 dB(A), is to be added to the measured value to penalise the noise
for its potentially greater annoyanceaspect.

Table 4.1 of Chapter 4 of the NSW DECCW INP (see Table 7 below) provides procedures for determining whether an
adjustment should be applied for greater annoyanceaspect.
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Table 7: Table 4.1 NSW DECCW INP — Modifying factor corrections

Noise and Vibration Criteria

Assessment /

H 1
Factor Measurement When to Apply Correction Comments
Tonal Noise One-third Level of one-third octave band 5 dB? Narrow-band
octave or exceeds the level of the frequency analysis may
narrow band adjacentbands on both sides be required to
analysis by: precisely detect
-5 dB or more ifthe centre oceurrence.
frequency of the band
containingthe tone is above
400 Hz
- 8 dB or more ifthe centre
frequency band containingthe
tone is 160 to 400 Hz inclusive
- 15 dB or more ifthe centre
frequency of the band
containingthe tone is below
160 Hz
Low Measurement Measure / assesses C-and A- 5 dB? C-weighting is
Frequency of C-weighted | weighted levels over same time designed to be more
Noise and A- period. Correctionto be applied responsiveto low-
weighted level ifthe difference between the frequency noise,
two levelsis 15 dB or more especially athigher
overall levels
Impulsive A-weighted If difference in A-weighted Apply differencein Characterised by a
Noise fastresponse | maximum noiselevels between | measured levels as shortrisetime of 35
andimpulsive fastresponse andimpulse the correction, up milliseconds (ms)and
response responseis greater than 2 dB to a maximum of 5 decay time of 1.5 s.
dB.
Intermittent Subjectively Level varies by more than 5 dB 5dB Adjustment to be
Noise assessed applied for night-time
only.
Duration Single-event On event inany 24-hour period 0 to — 20 dB(A) The acceptablenoise
noiseduration level may beincreased
may range by an adjustment
from 1.5 min depending on duration
to 2.5h of noise.
Maximum Refer to Where two or more modifying Maximum
Adjustment individual factors areindicated correction of
modifying 10dB(A)? (excluding
factors duration
correction)
Notes: 1. Correctionsto be added to the measured or predicted levels.

2. Where a source emits tonal and low-frequency noise, onlyone 5 dB correctionshould be appliedifthetoneis

in the low-frequencyrange.
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Noise and Vibration Criteria

5.2.3 Project-specific noise levels (PSNL)

The followingcriteriaisapplicablefor the external noiseemissions fromthe development, as detailed below in Table 8.
These project specific noise levels are in accordance with the requirements of the NSW INP, and shall be assess to the
most affected point on or within the residential boundary.

Table 8: Project specific noise levels

Period Descriptor PSNL dB(A)
Residential receivers
Day (7:00am to 6:00pm) LAeg,15min 49
Evening (6:00pm to 10:00pm) Laeq,Evening 45
Night (10:00pm to 7:00am) Laeq,15min 40
Active recreation receivers (BMX Track)
When inuse Laeq,duration 55

Where necessary, noise mitigation measures will beincorporated inthe designto ensure that noiselevels comply with
the recommended noiseemission criterianoted above.
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Noise and Vibration Criteria

5.3 Traffic Noise Generation Criteria

The Laeq noise level or the “equivalent continuous noise level” correlates best with the human perception of annoyance
associated with traffic noise.

Road traffic noiseimpactis assessed inaccordancewith the introduced NSW Road Noise Policy (O fficeof Environment
and Heritage July 2011) which supersedes the NSW Environmental Criteria for Road Traffic Noise (ECRTN, Department of
Environment Climate Change and Water 1999). The criterion (Table 3 — Road Traffic Noise Assessment Criteria for
Residential Land Uses) divides land use devel opments into different categories and lists therespective criteria for each
case. The category thatis relevantto the proposed use of the siteis shown below:

Table 9: NSW Road Noise Policy — Traffic noise assessment criteria

Assessment Criteria — dB(A)

Road Category Type of project/land use A —
Day (7am —10pm) RUEhG 0RO
7am)
Existing residences affected by additional L 60 L 50
Sub-arterial roads traffic on existinglocal roads generated by eq,1 hour eq,1 hour
(external) (external)
land use developments

Inthe event that the traffic noiseatthe siteis alreadyin excess of the criteria noted above, the NSW RNP states that the
primary objectiveis to reduce the existinglevel through feasibleand reasonable measures to meet the criteria above.

If this is not achievable, Section 3.4.1 Process for applying the criteria — Step 4 states that for existing residences
affected by additional traffic on existing roads generated by land use developments, any increase in the total traffic
noiseshould be limited to 2 dB above that of the corresponding ‘no build option’.
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Noise and Vibration Criteria

5.4 Construction Noise Criteria

5.4.1 Development Consent Conditions

NSW Department and Planning Condition C1 states the followinginregards to hours of construction:

C1. The hours of construction, including the delivery of materials to and from the subject site shall be restricted as
follows:

a) Between 7.00am and 7.00pm, Mondays to Fridays inclusive;

b) Between 8.00am and 4.00 pm, Saturdays;

c) No work on Sundays and public holidays; and

d) Works may be undertaken outside these hours where:
i. It is a requirement of the Police or other authorities; or
ii. It is required in an emergency to avoid loss of life, damage to property and/or to prevent environmental
harm; or
iil. Variation is approved in advance in writing by the Secretary or her nominee.

The noisecriteria associated with constructionandits related activities areshown below in Table 10.

Table 10: Construction noise criteria at residences (ICNG 2015)

Management
Time of Day Level How to Apply
LAeq,15min o
The noise affected level re presents the point above whichthere maybe some
community reaction to noise.
e  Where the predicted or measured Laeq,15minis greaterthanthe noise
Noise Affected affectedlevel, the proponent should applyallfeasible and reasonable work
RBL+ 10dB practices to meet the noise affected | evel.
e The proponentshouldalso inform all potentiallyimpacted residences of the
nature ofworks to be carried out, the expected noise levelsand duration as
Recommended wellas contact details.
Standard Hours: The hlghl.y noise a.wffected Ifevel represents the point above whichthere maybe strong
community reaction to noise.
e  Where noiseis above this |evel, the relevant authority (consent,
. . determining or regulatory) may require respite periods by restricting the
Highly Noise . s . Lo
Affected hours thatthe verynoisyactivities can occurin, taking into account:
1. Timesidentified bythe community whentheyare less sensitive to
75 dB(A) i
noise (such as before andafterschool, forworks nearschools, or
mid-morningor mid-afternoon for works near residences)
2. Ifthe communityis prepared to acceptalonger period of
constructioninexchange for restrictions on construction times.
e Astrongjustification would typically be required for works outside the
recommended standard hours.
. e The proponentshouldapplyall feasible and reasonable work practices to
Outside . .
Recommended Noise Affected meetthe noise affected level.
RBL+ 5dB e  Where all feasible and reasonable practices have been appliedand noise is
Standard Hours .
more than5dB(A) above the noise affected level, the proponent should
negotiate with the community.
. Forguidance on negotiatingagreements see section 7.2.2.

NOTE: * Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 m above
ground level. If the property boundary is more than 30m away from the residence, the location for measuring or predicting noise
levels is at the most noise-affected point within 30m of the residence. Noise levels may be higher at upper floors of the noise affected
residence.
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Noise and Vibration Criteria

5.5 Construction Vibration Criteria

NSW Department of Environmental and Conservation now EPA developed a document, “Assessing vibration: A technical
Guideline”in February 2006 to assistin preventing people from exposure to excessivevibration levels within buildings.
The guideline does not however address vibration induced damage to structures or structure-borne noise effects.
Vibrationand its associated effects are usually classified as continuous, impulsive or intermittent.

5.5.1 Human Comfort —Continuous and Impulsive Vibration Criteria

Structural vibration in buildings can be detected by occupants and can affect them in many ways including reducing
their quality of lifeand also their working efficiency. Complaintlevels from occupants of buildings subject to vibration
depend upon their use of the buildingand the time of the day.

Maximum allowable magnitudes of building vibration with respect to human response areshown in Table 11. It should
be noted that the human comfort for vibration aremore stringent than the buildingdamagecriteria.

Table 11: Preferred and maximum weighted RMS values for continuous and impulsive vibration acceleration
(m/s2) 1-80Hz

. Assessment Preferred values Maximum values
Location . . " A 5
period? z-axis | x- and y-axis z-axis X- and y-axis

Continuous vibration

Residences Daytime 0.010 0.0071 0.020 0.014
Night time 0.007 0.005 0.014 0.010

Offices, schools,

educational Day ornight 0.020 0.014 0.040 0.028

institutions and time

placeof worship

Impulsive vibration

Residences Daytime 0.30 0.21 0.60 0.42
Night time 0.10 0.071 0.20 0.14

Offices, schools,

educational Day ornight 0.64 0.46 1.28 0.92

institutions and time

placeof worship

Disturbancecaused by vibration will depend on its duration and its magnitude. This methodology of assessing
intermittent vibration levels involves the calculation of a parameter called the Vibration Dose Value (VDV) which is used
to evaluatethe cumulative effects of intermittent vibration. Various studies supportthe fact that VDV assessment
methods are far more accurateinassessingthelevel of disturbancethan methods whichis only based on the vibration
magnitude.

Table 12: Acceptable Vibration Dose Values for Intermittent Vibration (m/s1.75)

Daytime (7:00am to 10:00pm) Night-time (10:00pm to 7:00am)
Location
Preferred value Maximum value Preferred value Maximum value
Residences 0.20 0.40 0.13 0.26
Offices, schools, educational
institutions and place of 0.40 0.80 0.40 0.80
worship
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Noise and Vibration Criteria

5.5.2 Structural Damage — Vibration Criteria

Ground vibration criteria are defined in terms of levels of vibration emission from infrastructures or from the
construction activities which willavoid therisk of damaging surrounding buildings or structures. Itshould be noted that
human comfort criteria arenormally expressedin terms of acceleration whereas structural damagecriteria are normally
expressed interms of velocity.

Most commonly specified structural vibration levels are defined to minimize the risk of cosmetic surfacecracksand are
set below the levels that have the potential to cause damage to the main structure. Structural damage criteria are
presented in German Standard DIN4150-Part 3 “Structural vibration in buildings — Effects on structures” and British
Standard BS7385-Part2: 1993 “Evaluation and Measurement for Vibrationin Buildings”. Table 13 indicates the vibration
limits presented in DIN4150-Part 3 to ensure structural damagedoesn’t occur.

Table 13: Guideline value of vibration velocity, vi, for evaluating the effects of short-term vibration

Vibration velocity, vi, in mm/s

Foundation Plane of floor of
Li
ine Type of Structure GG & uppermost full
storey
Less than 10Hz 10 to 50Hz 50 to 100*Hz All Frequencies

Buildings used for

p | commercial purposes, 20 20 to 40 40 t0 50 40
industrial buildings and
buildings of similar design
o | Dwellings andbuildings of 5 51015 15 t0 20 15
similar designand/or use
Structures that, because of
their particularsensitivity to
vibration, do not correspond
3 to thoselistedinlines 1and2 3 3to8 8to 10 8
andare of great intrinsic
value(e.g. buildings thatare

under a preservation order)

*For frequencies above 100Hz, at leastthe values specifiedin this columnshallbeapplied

Table 14 presents guide values for building vibration, based on the lowest vibration levels above which cosmetic
damage has been demonstrated as per BS7385-Part2:1993.

Table 14: Transient vibration guide values for cosmetic damage

Type of Building Peak Particle Velocity in frequency range of predominant pulse (PPV)

4 Hzto 15Hz 15 Hz and above

Residential or lightcommercial type

buildings 15mm/s at 4Hz increasingto 20mm/s | 20mm/s at 15Hz increasingto

at 15Hz 50mm/s at 40Hz and above
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Noise and Vibration Criteria

5.5.3 Vibration Objectives

Table 15 indicates the vibration criteriafor the nearest residential and commercial properties to the development.

Table 15: Construction vibration criteria summary

Human Comfort Vibration Objectives
Continuous Building damage
Location Period mm/s? (RMS) Intermittent Objectives — Velocity
. - m/s'73 (VDV) (mm/s)
z-axis x- and y-axis

Daytime 10-20 7-14 0.20-0.40 5
Residential

Night time 7-14 5-10 0.13-0.26 5

Commercial Any time 20-40 14 -28 0.40-0.80 20
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Noise Impact Assessment

6. Noise Impact Assessment

A 3D acoustic modelling for external noise intrusion from the surrounding roads was conducted using the software
SoundPlan (Version 7.4). Noise levels from the road were calculated in accordance with the Calculation of Road Traffic
Noise (CRTN) methodology, and calibrated to measurements and logger data from around the site. This model is
recognised by regulatory authorities around Australia and is endorsed by the NSW EPA for the use in projects of this
scale.The acoustic modelling was undertaken considering no specific meteorological characteristics such as dominant
wind direction and speed or temperature therefore itwas considered under neutral conditions.

6.1 Noise Emissions

A 3D acoustic modelling for noise emissions was conducted using the software SoundPlan (Version 7.4). Noise emissions
from the operational noise sources were calculated for the nearest and potentially most affected residential and
commercial receiver locations with consideration of the adjacent natural environmental values. The noise emissions
from the development were determined by modeling the noisesources, receiver locations, and topographical features.

The following noise sources are associated with the site operation, and details about expected noise levels from these
sources are given in the ensuing sub-sections. Noise sources from general operations at the site typically include
mechanical services noise from air-conditioning equipment and exhaust fans etc. servicing the residential units, retail
and car parks. These noisesources havebeen used to predict the worst casescenario noiseimpactofthe proposed use
of the site to the surroundingresidential receivers.

The mainsources associated with the development will include:

. Waves: waves were modelled based on the noise levels provided by WaveGarden of the WaveGarden Demo
facilityin Aizarnazabal.ltis assumed that there will be 2 waves breakingat one time on eachsides of the pier.

. Wave generating plants: Plantand equipment located at the wave-drivingand wave-receiving stations.

. General building services (eg. A/C Units): Rooftop plant associated with the facility will be selected so that the
total Sound Power Level of no more than 75 dB(A) per facility buildingis achieved.

. Patron noise: The patron area was assumed to be located at the southern side of the facility buildings. With

assumption of maximum patron capacity (500 patrons) were present at the same time, and 50% of the patron
were speaking loudly.

. Ambient music noise: It is assumed that 80dB(A) background music were used inside the function centre, which
would be a typical of loud music playedinthe function centre.

In order to assess the worst case scenario, the night time criterion was used as the noise target at the boundary of the
nearest residential receivers for the project as itis the most stringent period for the noisegenerated by the operation of
wave park.
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Table 16 presented the proposed sound power levels associated with the proposed development. Note thatin order to
meet these sound power levels, acoustic mitigation measures such as acoustic barriers, attenuators, acoustic louvres
andinternal acoustic lining may be required.

Table 16: Sound Power Levels used in the acoustic modelling of the Wavepark

Noise Source Sound Power Levell, | Comments
in dB(A)
Waves 83 (per linear metre) Modelled as alinenoisesource
Wave Generating Plant 75 (per linear metre)2 | Modelled as alinenoisesourceas anapproximation of

multiple point sourcealongthe wave generation plant
line. Independent point sources areto be encapsulated
sonoiselevels are generallyinaudible belowthe wave

noise.
General BuildingServicePlant | 75 Individual pointnoisesources modelled 1m above roof
(A/C Units) height of the facility buildings
Patron Noise 104 Modelled as anarea sourcespread over the entire
patron area south and east of the lagoon
Music from Function Centre 80 (per square Modelled as anarea sourcespread over the function
metre) area to the south and east of the lagoon
Notes:
1. Basedon the noise data presented on AECOM'’s Environmental Noise Assessment Re port for Melbourne Wave Park.
2. Basedon WGEMelbourne’s conversation with Wavepark Group on July 2016 and the latest wave generating plant te chnology

proposedforthe development.

6.1.1 Predicted Noise Levels
Based on the 3D acoustic modelling for noise emissions the noise levels due to the proposed Wave Park towards the
nearest residential receiver can be predicted.

Operation Noise

In accordance with the 3D models as shown on Appendix 2, it is shown that with all of the noise sources operating
simultaneously, the effective noise level of less than 44 dB(A) is expected at the nearest residence. This includes the
noisegenerated from the followingsources:

- Waves

- Wave-generating plant
- General building plant
- Crowds

- Music

A noise level of 44 dB(A) is compliant with evening period (i.e. between 6pm to 10pm) noise limit which the Wave Park
will be operated. It is expected that when the Wave Park operate during the night period, the crowd a ttendance would
be significantly lower, which would result in lower noise levels. Therefore, this is assessment demonstrates a very
conservative approach in which the worst-case scenario of maximum expected patronage occurring during evening
period.
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6.2 Road Traffic Noise Assessment

This assessment has considered the generation of traffic noise from the proposed development, as detailed by The
Transport Planning Partnership, onto the local road. This data has been used to calculate the expected noise increase
due to traffic associated with the development. As presented in the traffic report, the existing land use generates
significantly moretraffic than the proposed development.

The noiseassessmenthas been conducted and the relevant information regarding peak hour vehicle movements on Hill

Road has been summarizedin Table 17.

Table 17: Existing and predicted traffic flow volumes (peak hour)

Existing vehicles

Predicted Increase

Noise Level Increase (dB)

Traffic Volume

AM PM |Weekends| AM PM | Weekends| AM PM | Weekends
Hill Road, between Site Access
! 1,232 | 1,42 1,2 1 1 1 . .
(W) and Holker Street ,23 ,428 948 ,256 ,444 ,008 0 0.0 0.3
Hill Road, between Holker | ) coo 14 936 | 1246 | 1,714 | 1,955 | 1,205 00 | 00 0.2

Street andSite Access (E)

As shown inTable 17 the relativeincreaseinnoiseis atmost 0.3dB duringthe peak hours, whichis less thanthe 2dB
increasecriteria, therefore the proposed development is expected comply with the requirements of the NSW RNP.

NOISE IMPACT ASSESSMENT | 19




7. Conclusion

An acoustic assessment for the proposed mixed-use development at the proposed development site, URBNSurf,
Olympic Park has been conducted. This document forms part of the documentation package to be submitted to local
authorities as partofthe DA process.

This report has provided criteria, in-principle treatment and design requirements which aim to achieve the statutory
criteria discussedinsection 5.Interms of noisecriteria, we have provided the following:

e Internal noiselevelsinaccordance AS2107 for the retail /office spaces, provided in section 5.1;

e Noise criteria for emissions from the development to residential receivers in accordance with Sydney
Olympic Park Master Plan 2030 andthe NSW INP, providedinsection 5.2;

e Construction noisecriteria providedinsection 5.4 inaccordancewith the ICNG;

The location of the proposed development is consistent with the Sydney Olympic Park sports and recreation zoning.

In accordance with the model, the predicted noise emission from the operation of the Wave Park shows the
compliances with the evening noiselimit(i.e. between 6pm— 10pm). Therefore, itis inour opinionthatthe operation of
the Wave Parkwill notcausea significantimpacton the surrounding community and sensitivefaunas located withinthe
Narrawang Wetlands (located north of Hill Road).

The predicted noise level from peak hour vehicle movement from the proposed development is not expected to exceed
the requirements inregards to the NSW Road Noise Policy.

Even though no assessment can be considered as being thorough enough to preclude all potential environmental
impacts, having given regard to the above listed conclusions, itis the finding of this assessment that the development
application should notbe refused on the grounds of excessive noisegeneration.

The information presented in this report shall be reviewed if any modifications to the features of the development
specified in this report occur, including and not restricted to selection of air-conditioning units, layout of equipment,
modifications to the buildingandintroduction of any additional noisesources.

CONCLUSION | 20




Appendix 1 - Glossary of Acoustic Terms

Appendix 1 — Glossary of Acoustic Terms

The acceptableLAeq noiselevel from industrial sources, recommended by the
EPA (Table 2.1, INP). Note that this noiselevel refers to all industrial sources at
the receiver location,and not only noisedue to a specific projectunder
consideration.

Weather conditions thataffect noise (wind and temperature inversions)
that occur at a particular sitefor a significantperiod of time. The
previous conditions arefor wind occurring more than 30% of the timein
anyassessmentperiod inanyseason and/or for temperature inversions
occurring more than 30% of the nights in winter).

Solid walls or partitions, solid fences, earth mounds, earth berms, buildings, etc.
used to reduce noise.

The all-encompassing noise associated within a given environment at a given
time, usually composed of sound from all sources near and far.

The period ina day over which assessments are made.
The position atwhich noise measurements are undertaken or estimated.

Background noiseis the term used to describethe underlyinglevel of noise
present inthe ambient noise, measured inthe absence of the noiseunder
investigation, when extraneous noiseis removed. Itis described as the average of
the minimum noiselevels measured on a sound level meter and is measured
statistically asthe A-weighted noiselevel exceeded for ninety percent of a sample
period. This is represented as the L90 noiselevel.

The units of sound pressurelevel.

A-weighted decibels. Noise measured usingthe A filter.

Noise resulting fromactivities thatare not typical of the area. Atypical activities
include construction, and traffic generated by holidays period and by special
events suchas concert or sporting events. Normal daily trafficisnotconsidered to
be extraneous.

An environment in which there areno acoustic reflectivesurfaces. Free field
noise measurements are carried outoutdoors atleast3.5m from anyacoustic

reflecting structures other than the ground

Frequency is synonymous to pitch. Frequency or pitch can be measured on a scale
inunits of Hertz (Hz).

Noise havinga high peak of short duration or a sequence of such peaks. A
sequence of impulses inrapidsuccessionistermed repetitive impulsivenoise.

Level that drops to the background noiselevel several times duringthe period of
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observation.

The maximum A-weighted sound pressurelevel measured over a period.
The minimum A-weighted sound pressure level measured over a period.

The A-weighted sound pressurelevel that is exceeded for 1% of the time for
which the sound is measured.

The A-weighted sound pressurelevel that is exceeded for 10% of the time for
which the sound is measured.

The A-weighted level of noise exceeded for 90% of the time. The bottom 10% of
the sampleis the L90 noiselevel expressed in units of dB(A).

The A-weighted “equivalent noiselevel” is the summation of noiseevents and
integrated over a selected period of time.

The constant A-weighted sound which has the same energy as the fluctuating
sound of the traffic,averaged over timeT.

Sound wave changed in direction of propagation due to a solid object met on its
path.

The Sound Insulation Rating R-wis a measure of the noisereduction performance
of the partition.

Sound Exposure Level is the constant sound level which, if maintained for a period
of 1 second would have the same acoustic energy as the measured noise event.
SEL noisemeasurements are useful as they can be converted to obtain Leq sound
levels over any period of time and can be used for predictingnoiseatvarious
locations.

The ability of a material to absorb sound energy through its conversioninto
thermal energy.

An instrument consisting of a microphone, amplifier and indicating device, having
a declared performance and designed to measure sound pressurelevels.

The level of noise, usually expressed in decibels, as measured by a standard sound
level meter with a microphone.

Ten times the logarithmto the base 10 of the ratio of the sound power of the
sourceto the reference sound power.

Containinga prominent frequency and characterised by a definite pitch.
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Appendix 2 —SoundPLAN Models

Figure 4: SoundPLAN Models - Predicted Operational Noise (Crowd, Music, Mechanical and Waves Noise)
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