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CRGACOUSTICS

1.0 INTRODUCTION

This report is in response to a requesiNTRAPAC for a road trafficnoise impact assessmentaof
proposed residentialevelopment at CumbalumThis report is a revision to a previous assessment
(CRGref: 10191a Report CURA Nov 2015) and is ragjred to respond to Iltems 97 and 98 of Ballina
Shire Council 6s | nfddunenz016i(refer to fhe gttachraent indAaperelist A Gf
this report for an extract of the information request).

In undertaking theassessmenunattended road traffinoise measurements were undertaken; and
through 3D road noise modellimgredictions offuture road noiseémpactsfrom the Ballina Bypass

were produced Predictions of mcreased traffic noise generatey site were also producedBased

upon adoptednoise criterion this assessment provides recommendations for a balanced acoustic
treatment outcome. We note that a balanced treatment strategy for road traffic noise is supported by
the NSW Depart ment Developrert neari RaigCorddors ariBusynRoad$i

I nt eri m (aiertd®ettion838 of the document).

2.0 SITE & DEVELOPMENT DESCRIPTION

The proposal is to construct eesidential developmentwithin the CURA-A (Cumbalum Urban
Release Area A)which is locatedon the eastern sidefdhe Ballina Bypassto the north of the
existing Ballina Heights Estatend to the soutlef Sandy Flat Road The topogaphy of the site is
undulatingwith land generally rising up frotihe west (Ballina Bypass) tthe nearesproposed onsite
lots to theBallina Bypass.For site location refer to Appendix &f this report.

The development will yiel®42 residential lots including detached Idtgs for future subdivisions
andlarger residualots. It is noted that some of the residual lots have exgstiwellings while other
residual lots will have new dwellings constructdebr development plansfer to Appendix B.

Thedevelopmenits likely to be impacted by road traffic noise frahe Ballina Bypasshence thesite
has beemssessed in accordaneith the StateEnvironmentalPlanningPolicy (Infrastructure) 2007

The State environmental planning policy (Infrastructure) 2007 (Infrastructure SiSBR) internal

noise criteria which must be met by new developments along some of the busiestttcamggdors

in NSW. This is a major initiative to ensure that sustainable higher density living can occur along

major transport routes whilst maintaining an acceptable level of amenity for residents. Developers

and councils should consider the recommehdgpproaches outlined in the accompanying

Development near rail corridors and busy rodds nt er i m (Eutriaad feom theieN.SOV Ro a d

Noi se ,MMarkch 204).0 The Infrastructure SEPP does not exclude residential development

adjacentto busyroadssuch as the Ballina Becgmaended appraaciies nst ead pr o
to ensure an acceptable level of amenity caadhéeved for future residents.

This report predicts futureoad traffic noise from the Bypass and determines the extent of acoustic
treatments for theearesproposedots. It is noted that the residual ldtsat have existing dwellings

(i.e. Residual Lots 1 4 and 8) have not been assessed within this report as the lots / dwellings are
existing usesand will remain however, this ssessment addresses noise impacts a future dwellings
locations on Residual Lots 5 to 7.

Increased traffic noise generated by the CURACumbalum Urban Release Area A) development
on the existing local road network is also required to be assessed idaewith thdi NSW Ro ad
Noi s e & dweliingsyatbng Unara Parkwaallina Heights Driveand Sandy Flat Road.
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CRGACOUSTICS

3.0 AMBIENT NOISE SURVEY

31 Instrumentation
The following equipment was used to record ambient noise conditions at the subject site:

1 Rion NC73 Calibrator; and
1  Rion NL-21 Environmental Noise Logger.

All instrumentation hold current calibration certificates from a certified NATA calibration laboratory.

3.2 Year 2012Roadside Unattended Measurement Methodology

A logger was located along the stern site boundary of the site fronting tBallina Bypass The
microphone was in a freféeld location approximately 3r2 above ground level and approximately
70m eastfrom the nearestouthboundane of theBallina Bypasgsame location as the loggerchtion
undertaken during year 2011or logger location refer to Figuieof Appendix A of this report.

The logger was set to record noise statistics in 15 minute blocks continually b&we=sstay 102/12

and Tuesday8/02/12. Road traffic noise levsl were conducted generally in accordance with
Australian Standard AS2702L 9 8 Acoufitics Methods for the measurement of road traffic naise

The operation of the sound level logging equipment was field calibrated before and after the
measurement sessi with no significant drift from the reference signal recorded.

Daily weather observations were obtai nBallinafrom the
weather station Weather conditions during the noise monitoring pergeterally fine with te

exception of rain periods on Wednesday 1/02/12 to Friday 3/02412 a temperature range between

19and ®°C and averagkcal wind speeds at or below approximately SniRefer to Appendix C for

daily weather observations.

Noise data recorded betere Wednesday 1/02/12 to Friday 3/02/12 has been excluded from the
results presented in Table 1 below.

Table 1 presents the measured ambient noise levels at the unattended logger location. Graphical
presentation of the measured noise levels is presemtibe iAppendix C to this reporfThe cleanest
threedays of road traffic noise results have been presented in Table 1.

Road Traffic Noise Time Period Measured Level dB(A)

Descriptors 6/02/2012 7/02/2012 8/02/2012 Average
L Aeq (24hr) 6am to 6am 63 62 63 63

L Aeq (15hr) 7am to 10pm 65 63 64 64

L Aeq (9hr) 10pm to 7am 59 61 62 61

L aeq (vr) Daytime 7am to 10pm 67 65 67 66

L aeq (1hr) Night-time 10pm to 7am 62 62 63 63

Table 1: Year 2012 reasured noise levels at the logger location.

Page3



CRGACOUSTICS

33 Year 2011Roadside Unattended Measurement Methodology

A logger was located along the western site boundary of the site frontirgatliea Bypass The
microphone was in a frefeld location approximately 3.2m above ground level and approximately
70m east from the emrest southbound lane of tBallina Bypass For logger location refer to
Figure7 of Appendix A of this report.

The logger was set to record noise statistics in 15 minute blocks continually befwestay
14/0611 andTuesday 21/081. Road traffic mise levels were conducted generally in accordance
with Australian Standard AS27021 9 8 Acoufitics- Methods for the measurement of road traffic
noise. The operation of the sound level logging equipment was field calibrated before and after the
measurment session with no significant drift from the reference signal recorded.

Daily weather observations were obtai nBalinafrom the
weather station Weather conditions during the noise monitoring perivere clear with a

temperature range betwednand 2°C and average wind speeds at or below approximately 5m/s.

Refer to Appendix C for daily weather observations.

Table 2 presents the measured ambient noise levels at the unattended logger location. Graphical
presentation of the measured noise levels is presented in the Appendix C to this report.

The cleanest three days of road traffic noise results have been presented & Table

Road Traffic Noise . . Measured Level dB(A)
. Time Period

Descriptors 15/06/2011 | 17/06/2011 | 20/06/2011 Average
L Aeq (24hr) 6am to 6am 61 62 64 62

L Aeq (15hr) 7am to 10pm 62 63 65 63

L Aeq (9hr) 10pm to 7am 57 58 59 58

L aeq () Daytime 7am to 10pm 66 66 69 67

L aeq (1r) Night-time 10pm to 7am 63 65 64 64

Table 2: Year 2011 reasurd noise levels at the logger location.

Comparingthe year 2012 (Table 1) and the Year 2011 (Table 2) noise resultsaathemriations of
between 1 and 3 dB between the noise descriptors with the most significant obéhesenthe

Laeqonr results. his higher variation of the dsq onr (Night time)results isto beexpected as theabq onr

results would have the biggest variation in the number of vehicles on the road during the measurement
period and would be more likely to be impacted by other nsiserces such as adverse weather
conditions and insect noise due to the relatively low traffic volumes duringgheperiod

For the purposes of this assessment, we have adopted the noise descriptors from the year 2011 noise
measurements as the cocderd more stable months of the yéiag. June)re typically less impaet

by wind and insect noiseompared to the summer months (i.e. Februarihe year 2011 data is
therefore more likely to given a better description of the differences betweeaathéraffic noise
descriptors such as how thgeq onrvaries from the aeq 24 ne
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CRGACOUSTICS

4.0 NOISE CRITERION

4.1 Road Traffic Noise Criterion: Proposed Lots Impacted by theBallina Bypass

In 1999, the Environment Protection Authority publishieel now supersiedif Envi r onment al
for road t(EGRTN),iwbich oulinesl ¢he noise goals for noise sensitive developments
impacted by road traffic noise. The ECRTN has now been replaced B)8W Road Noise Polioy
sincelst July 2011.

Road traffc noise criterion for new residentialdevelopmentsis now specified in The State
environmental planning policy (Infrastructure) 2007 (Infrastructure SEBefefore, thecurrent
ANSW Road N ddesnetprBvidboise godls for new residenti@dvdopments.

Of particular importancethe Infrastructure SEPPrescribesinternal noisegoals (based onworld
Health Organisation guideline&)r proposed noissensitive developmentsThe Infrastructure SEPP
recognises that judicious land upéanning, achitectural design, building orientation and good
internal layout can achievaeceptable acoustic amenity near busy transport corridors.

While application of the Infrastructure SEPP requirememesmandatory only foproposed noise
sensitive developmentsear highly trafficked road$i.e. roads with annual average dathaffic
volume (AADT) of more than 40,000 vehiclgghe desigradvice offered in the SEPP mhg useful
when designingnoise sensitive developmemtsar otheroadssuch as the Ballina Byass

For new developments along roackrrying between 20,000 and 40,000 AADiTe. The Ballina
Bypass) it is not uncommon for local planning instruments to require new developments affected by
traffic noise to assess and provide mitigation measurEastigoad traffimoise

Developersand Councilcan find advice on how to meet theise criterion within thénfrastructure
SEPPby referring to thdiDevelopment near rail corridors and busy roddsiterim guidelin®.

Theinternalnoise goalspecifia in the Infrastructure SEPBreas follows

For Clauses 87 {Rail} and 102 {Road):

+ [|f the development is for the purpose of a building for residential use, the consent authority must
be satisfied that appropriate measures will be taken to ensure that the following LA, levels are not
exceeded

— inany bedroom in the building : 25dB{A) at any time 10pm—7am

— anywhere else in the building (other than a garage, kitchen, bathroom or hallway): 40dBIA) at
any time

The above indoor noise limits would equate to external building fagade levels of 45 ldB(#)at
bedrooms and 58B(A) Leq 1snr for other living areas. This assumes a 10 dB noise reduction is
achieved through a partially open window to allow for natural ventilation.

For assessment of outdoor recreation areagdfielling private open spaces andmmunalparkland)

we have adopted the external noise criterion withimfith&W Road Noise Polioyf 55 dB(A) Leq 15hr
foriexi sting residences affected by noise f.rom
This criterion i s the s amEnviamsnentahcateria feredad traffict h i
noi EERTN).
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CRGACOUSTICS

4.2 Road Traffic Noise Criterion: Existing Dwellings Impacted by Increased TrafficNoise
Assessment ahe potentialroad trafficnoiseincreasest exiting noise sensitive receiveisrequired
to be conducted as pire iINSW Road Noise Poliay

We note thatBallina Heights Drive,Sandy Flat Roadnd Unara Parkwaywill function as iSub
arterial Road®, based upon the description provddeithin t h BSWiRoad Noise Polioy.

The relevant noise criteria specified in the Policy for residential dwellings are presentdilda:

Road Type of project/land use Assessment criteria — dB(A)

category
Da: Night
(7 a.m.-10p.m.) | (10 p.m.-7 a.m.)

I

Freeway/ 1. Existing residences affected by noise from new LAeq, (15 hour) 55 LAeq, (9 hour) 50

arterial/ freeway/arterial/sub-arterial road corridors (external) (external)

sub-arterial

roads 2. Existing residences affected by noise from Laeq, (15 houn 60 Laeq, (9 hour) 53
redevelopment of existing freeway/arterial/sub- (external) {external)

arterial roads

3. Existing residences affected by additional traffic on
existing freeways/arterial/sub-arterial roads
generated by land use developments

Local roads 4. Existing residences affected by noise from new local LAeq, (1 hour) 55 LAeq, 0 hour) 50
road corridors (external) (external)

5. Existing residences affected by noise from
redevelopment of existing local roads

6. Existing residences affected by additional traffic on
existing local roads generated by land use
developments

Note: Land use developers must meet internal noise goals in the Infrastructure SEPP (Department of Planning
NSW 2007) for sensitive developments near busy roads (see Appendix C10).

Table 3: Extract from thdiNSW Road Noise Polioy

5.0 PREDICTED TRAFFIC NOISE IMPACTS

5.1 Ballina BypassTraffic Noise Impacts on Proposed Lots

5.1.1 Road Traffic Volumes

Existing traffic data for the Ballina Bypass 20@wrth of Sandy Flat Road has been obtained from the
fiPaci fic Highway Uj §ostacdnstrucBoa logeratiorsal nBise mssessnent May
2 0 1 ebpleted by AECOM Australia Pty Ltd for Ballina Bypass Alliance.

The predicted year 2026 traffic wwhes presented below include a 3.5% annual compound growth
rate of the year 2012 traffic data presented in the AECOM May 2014 refidwe. current and

predicted volumes for the Ballina Bypass are as follows:

2012 Traffic Volume: AADT 24 hour: 12,122vehicles, 17% heavy vehicles.
2026 Traffic Volume: AADT 24 hour: 19,622 vehicles, 17% heavy vehicles.
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CRGACOUSTICS

5.1.2 Modelled Road Traffic Noise LevelsExisting Situation

Road traffic noise modelling was conducted using PEN3D, which is based updhChe ROT N
(Control of Road Traffic Noise) method produced by the UK Department of Transport 1988. To
verify the road traffic noise prediction model, thged 2antraffic noise level was calculated and
compared to the measured noise levdr PEN3Dpoint calcuhtion sheets refer to the Appendix.

The predicted fre@ield Leq 2anr€Xisting noise level, approximately 70m from the nearest lane of the
Ballina Bypass is 62.8B(A). Compared with the measured, kanlevel of 61.9 dB(A), the model
over predicting by.4 dB(A) and is within the allowable 2 dB(A) deviation from measured levels.

5.13 Modelled Road Traffic Noise LevelsUIltimate Situation

Based upon the traffic volumes presented in Section 5.1.1 of this report, the PEN3D model predicts
the following fagade corrected traffic noise levels as presented in Figures5l t&urther, a
comparison of noise impacts at the worst impacted lots for all scenarios is présérabk 4.

The predicted levels provided in each Figure exporange of acoustibarriertreatment scenarios
that could be applied at the CURR development to mitigate road noise impacts from the Ballina
Bypass. The follows describes the acoustic treatments scenarios assessed within each Figure:

Figure 1: Predicted traffic noise wh no acoustic treatmends ground floor levels

Figure 2 Barrier Scenario 1Predicted traffic noisat ground floor levelsvith an acoustic barrier
at theeasterrproperty boundary dResidual Lot 8 (and along part of Residual Lat 4)

Figure 3: Barrier Scenario 2Predicted traffic noisat ground floor levelsvith an acoustic barrier
locatedon thewesternproperty boundary of the nearelgtachedesidential lots.

Figure 4. Barrier Scenario 3Predicted traffic noisat ground floor levelsvith an acoustic barrier
on the western property boundary of Residual Lot 8 (nearest the Ballina Bypass) and
along part of Residual Lot 4

Figure 5: Predicted traffic noisat aboveground floor levelgith no acoustic treatments.

Barriers have been modiedl at a maximum height of 3.0m adjacenthe proposedonsite detached
residentiallots to minimise theoverall visual obtrusivenesat thedetacheddts with barriers located
away fromdetached residential lots (i.e. at the larger rural Residual mtsased to a maximum
height of 5.0m.

The following parameters were used in BFiEEN3Dmodelfor theproposed development

2.5 dB(A) facade correction for building facade predictions.

110 km/hr speed limit on the Ballina Bypass.

3.5 dB(A) adjustment tdie model to determine thedg 2anfrom the Laio 18nr.

Laeq 15hr, 9hr and 1hr levels based on theasuredlifferences between theadq 2anrlevel as
outlinedin Table2 of Section3.3.

Finished ground levsl of residential lotsoured from Ardill Paynend Partners as a 3D dxf
AutoCAD file.

Lot layouts and lot numbers presented in Appendix B of this report.

The Ballina Bypass road alignment and elevation plans obtained from Ballina Bypass Alliance.
Ground level facade receiver height of 1.8m abgneend level.

Aboveground leveffacade receiver heighi.e. first floor level and slope sensitive dwelling
designs)f 4.6m aboveyroundlevel.

= = =4 —a A

= = —a -
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CRGACOUSTICS

Figure 1: No Acoustic BarrieiGround Floor Level Noise Contours.
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50 dB(A) Leq 15hr
45 dB(A) Leq Sr

As canbe seen abovine external private open space and parkland criterion level of 55 dB{AghL
(red contour line)s achieved for all lotsopen space lots (i.eots 3-1 and 2213)and parklandvith
the exception of Lot A0 with a predicted impact of 58B(A). Given the large size of the lot at

769n7 it is anticipated that an acceptabiteation could be provided for a compliant private open

space on the northern, eastern or southern facade @dittlre dwelling so that partial screening of

road traffic noise is provided by the building envelog-urther, the average person cannot typically
detect a 3 dB variation in sound pressure level; therefore, a 1 dB rise is unlikely to be detectable.

For building fagades the adopted external criterion of 50 dBtA)skand 45 dB(A) leqanr (Yellow
contour line)is exceeded at a number of proposed lots; therefamber analysis of acoustic barriers
has been undertaken.
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Figure 2: Scenario JAcoustic BarrieitGround Floor Level Noise Contours.
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Based upon the above barrier scenario the building fagade external criterion of 50 dBf#vaind
45 dB(A) Leqonr (yellow line) is still exceeded at a number of lots given that the &rtle nearest lots
rises up frontheassesselarrier bcatiors.
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CRGACOUSTICS

Figure 3: Scenarid®? Acoustic BarrietGround Floor Level Noise Contours

LAeq 24hr

LEGEND
B
494

Noise Contour Legend

s 55 dB(A) Leq 15hr

50 dB(A) Leq 15hr
45 dB(A) Leq dr

3.0m High Barrier ';:"*-.,f!:’:i:;::,.
for Full Length %, 8

As per the previous barrier scenamgiventhat the land at the nearest lots risedrom the assessed
barrie locations,noise exceedances are predicted above the building facade external qjyedtoon
line).
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Figure 4. Scenaria3 Acoustic BarrietGround Floor Level Noise Contours

LAeq 24hr
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Noise Catour Legend
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50 dB(A) Leq 15hr
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5.0m High Barrier £ '\

\\ : A

A

1.8m High Barries

This barrier senario provides the least noise mitigation across the proposed development site given
that the ground level at the barrier location is at a relatively low height compared Baltima
Bypassand the nearestssessedroposed lots.
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Figure 5: No AcousticBarrier Aboveground Floo(Slope Sensitive)evel Noise Contours.

LAeq 24hr
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Aboveground floor levels results would generally remain Ithe sar%er?c_)r all the assessed scenarios;
therefore we have only presented theanoustic barrier scenaridt is alsonoted that the majority of
private open spaces (and parkland) will be located at ground level; therefore the 55 gRéAjred

contour line) is notleemectritical for aboveground floor levels.
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Predicted Ground Floor Road Noise Impacts from the Balina Bypass - dB(A) Facade Corrected Noise Reduction Compared to No Barriel
Lot No. No Barrier Scenario 1 Barrier Scenario 2 Barrier Scenario 3 Barrier . . .
Scenariol | Scenario 2 | Scenario 3
Leq 15hr Leq 9hr Leq 15hr Leq 9hr Leq 15hr Leq 9hr Leq 15hr Leq 9hr

RES5 PR 47 42 47 42 47 42 47 42 0.0 0.0 0.0
RES 6 PR 42 37 42 37 42 37 42 37 0.1 0.1 0.0
RES 7 PR 42 37 41 36 42 37 41 36 0.1 0.0 0.1
1-15 48 43 48 43 48 43 48 43 0.3 0.4 0.3
1-16 50 45 50 45 50 45 50 45 0.4 0.5 0.3
1-17 52 47 51 46 50 45 51 46 0.9 1.1 0.7
1-18 53 48 52 47 52 47 53 48 0.9 15 0.3
1-19 52 47 51 46 51 46 51 46 1.4 1.3 0.8
1-20 51 46 51 46 50 45 51 46 0.2 0.4 0.2
1-21 49 44 49 44 49 44 49 44 0.3 0.4 0.3
1-22 48 43 47 42 47 42 47 42 0.6 0.7 0.5
1-42 48 43 47 42 47 42 48 43 0.8 0.9 0.5
1-43 49 44 48 43 48 43 49 44 0.7 0.8 0.4
1-44 50 45 50 45 50 45 50 45 0.6 0.8 0.3
1-45 52 47 51 46 50 45 51 46 1.3 1.4 0.8
1-46 51 46 48 43 48 43 50 45 2.4 2.7 0.5
1-47 49 44 48 43 47 42 49 44 15 1.6 0.2
1-48 48 43 47 42 46 41 47 42 1.2 1.3 0.3
1-49 47 42 46 41 46 41 46 41 0.9 1.0 0.3
2-222S 55 50 50 45 50 45 55 50 5.0 5.3 0.0
2-222C 55 50 50 45 50 45 55 50 5.2 5.2 0.0
2-222N 55 50 50 45 51 46 55 50 5.0 46 0.0
2-1 55 50 51 46 51 46 55 50 4.6 4.4 0.0
2-2 55 50 51 46 51 46 55 50 4.0 3.9 0.0
2-3 55 50 51 46 51 46 55 50 3.9 3.9 0.1
2-4 55 50 52 47 52 47 55 50 3.6 3.6 0.1
25 55 50 52 47 52 47 55 50 34 34 0.1
2-6 55 50 52 47 52 47 55 50 34 3.3 0.1
2-7 54 49 51 46 52 47 54 49 2.8 1.8 0.1
2-8 55 50 52 47 53 48 55 50 2.7 1.6 0.1
2-9 55 50 52 47 52 47 55 50 34 34 0.1
2-10 56 51 51 46 51 46 56 51 43 46 0.1
2-11 55 50 52 47 51 46 55 50 3.0 3.6 0.1
2-12 55 50 52 47 51 46 55 50 2.7 3.3 0.2
2-13 54 49 52 47 52 47 54 49 24 2.8 0.2
2-14 54 49 52 47 51 46 54 49 2.3 2.7 0.1
2-15 53 48 51 46 50 45 53 48 1.9 2.4 0.2
2-16 55 50 51 46 50 45 55 50 46 5.2 0.2
2-17 55 50 52 47 52 47 55 50 3.4 3.4 0.3
2-18 55 50 52 47 51 46 55 50 2.8 35 0.3
2-19 52 47 50 45 49 44 52 47 1.3 2.6 0.2
2-20 50 45 49 44 48 43 49 44 0.6 1.4 0.2
2-21 49 44 48 43 48 43 48 43 0.4 0.9 0.2
2-22 48 43 48 43 47 42 48 43 0.3 0.7 0.2
2-23 48 43 47 42 47 42 48 43 0.2 0.5 0.1
2-24 47 42 [ a7 42 [ a7 42 [ a7 42 0.1 0.3 0.1
2-25 53 48 [ 51 46 [ 49 44 [ 52 47 1.4 3.4 0.2
2-26 50 45 [ 49 44 [ 48 43 [ 49 44 0.6 1.2 0.3
2-27 48 43 [ 48 43 [ a7 42 [ 48 43 0.2 0.5 0.2
2-28 49 44 [ 48 43 [ 48 43 [ 49 44 0.5 0.6 0.3
2-29 51 46 [ 49 44 [ 49 44 [ 50 45 1.4 1.4 0.3
2-30 52 47 [ 50 45 [ 50 45 [ 52 47 2.2 2.2 0.3
2-31 53 48 [ 50 45 [ 50 45 [ 52 47 2.6 24 0.3
2-32 53 48 [ 50 45 [ 50 45 [ 53 48 3.0 2.8 0.3
2-33 54 49 [ 50 45 [ 51 46 [ 54 49 3.7 3.6 0.3
2-34 54 49 [ 50 45 [ 50 45 [ 54 49 44 41 0.4
2-35 55 50 [ 50 45 [ 50 45 [ 54 49 4.6 4.2 0.5

Table 4 (1314): Comparison of predicted road traffic noise levels at the worsted affected lots.

As noted in Section 2 of this report, the residual lots that have existing dwellings (i.e. Residual Lots
1to 4 and 8) have ndteen assessed within this report as the lots / dwellings are existing uses and will
remain. This assessment addresses noise impacts a future dwellings building envelope locations on
Residual Lots 5 to 7 (Indicated as RES 5 PR to RES7 PR in the T&ue)he location of building
envelopes at Residual Lots 5 to 7 refer to Appendix B (Residual Lot F1an1C06B)
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Predicted Road Traffic Noise Impacts from the Balina Bypass - dB(A) Facade Corrected

Noise Reduction Compared to No Barrie

Lot No. No Barrier Scenario 1 Barrier Scenario 2 Barrier Scenario 3 Barrier . . .
Scenariol | Scenario 2| Scenario 3
Leq 15hr Leq Ohr Leq 15hr Leq 9Shr Leq 15hr Leq Shr Leq 15hr Leq 9hr

2-36 55 50 51 46 51 46 55 50 42 45 0.6
2-37 50 45 49 44 49 44 49 44 0.6 0.8 0.2
2-38 50 45 49 44 49 44 49 44 0.5 0.7 0.1
2-39 49 44 49 44 49 44 49 44 05 0.7 0.2
2-40 49 44 49 44 49 44 49 44 05 0.5 0.2
2-41 49 44 49 44 49 44 49 44 0.4 0.4 0.2
2-42 49 44 48 43 48 43 49 a4 0.3 0.3 0.1
2-43 49 a4 49 44 49 44 49 a4 0.3 0.3 0.1
2-74 49 44 49 44 49 44 49 44 0.4 0.3 0.1
2-75 49 44 49 44 49 44 49 44 0.5 0.4 0.1
2-76 49 44 48 43 48 43 49 44 0.7 0.6 0.1
2-77 49 a4 [ 48 43 [ 48 a3 [ 49 44 0.9 0.9 0.2
2-78 49 a4 [ 48 43 [ 48 a3 [ 49 44 1.1 1.0 0.1
2-79 46 a1 [ 45 20 [ 45 0 [ 46 41 0.5 0.5 0.1
2-102 47 a2 [ a7 2 [ a7 a2 [ 47 42 0.2 0.2 0.1
2-103 50 Y T 43 [ 48 43 [ 50 45 1.7 15 0.1
2-104 50 I T 43 [ 48 43 [ 50 45 1.8 1.6 0.1
2-105 50 VI T 43 [ 48 43 [ 50 45 1.8 1.7 0.2
2-106 50 a5 [ 48 43 [ 48 43 [ 50 45 1.8 1.8 0.1
2-107 46 41 [ 46 41 [ 46 a1 [ 46 41 0.7 0.8 0.1
2-128 46 a1 [ 46 41 [ 46 a1 [ 46 41 0.7 0.6 0.1
2-129 50 a5 [ 48 43 [ 48 43 [ 50 45 2.0 2.0 0.1
2-130 50 a5 [ 48 43 [ 48 43 [ 50 45 2.0 2.0 0.1
2-131 50 a5 [ 48 43 [ 48 43 [ 50 45 2.0 2.0 0.0
2-132 50 1 T 43 [ 48 43 [ 50 45 2.1 2.0 0.1
2-133 47 2 [ 46 a1 [ 46 a1 [ a7 42 1.0 1.1 0.0
2-152 46 a1 [ 45 0 [ 45 0 [ 46 a1 0.8 0.8 0.1
2-153 50 a5 [ 48 43 [ 48 43 [ 50 45 1.9 2.0 0.1
2-154 48 43 [ 47 42 [ 46 a1 [ 47 42 1.3 1.4 0.5
2-155 46 41 [ 46 41 [ 45 0 [ 46 41 0.9 1.1 0.6
2-173 45 0 [ 44 39 [ 44 39 [ 45 40 0.7 0.8 0.1
2-174 46 a1 [ 45 0 [ 45 0 [ 46 41 0.9 1.0 0.0
2-175 48 a3 [ 47 2 [ 46 a1 [ 48 43 1.3 1.4 0.0
32 55 50 [ 53 48 [ 52 a7 [ 55 50 2.7 3.3 0.4
33 55 50 [ 52 47 [ »52 a7 [ 55 50 2.8 2.8 0.3
34 54 49 [ 52 47 [ 52 a7 [ ©54 49 2.7 2.6 0.3
35 53 48 [ 52 47 [ b1 46 [ 53 48 15 1.6 0.2
3-6 50 a5 [ 50 45 [ 50 45 [ 50 45 0.0 0.2 0.0
37 51 46 [ 51 46 [ 50 a5 [ 51 46 0.2 0.6 0.1
3-8 51 46 [ 51 46 [ 49 44 [ 51 46 0.4 2.6 0.2
3-9 53 48 [ 52 47 [ 50 5 [ 52 47 0.7 2.3 0.4
3-10 52 a7 [ 50 45 [ 50 5 [ 52 47 2.2 2.0 0.3
311 51 46 [ 50 4 [ 50 45 [ 51 46 1.4 1.3 0.2
312 50 as [ 49 a4 [ 49 44 [ 50 45 0.9 0.9 0.2
313 50 a5 [ 49 a4 [ 49 a4 [ 49 44 0.7 0.7 0.2
3-14 49 a4 [ 49 a4 [ 49 a4 [ 49 44 0.5 0.5 0.2
3-15 49 a4 [ 49 44 [ 49 a4 [ 49 44 0.3 0.3 0.1
3-17 48 43 [ 48 43 [ 48 43 [ 48 43 0.1 0.2 0.1
3-18 49 a4 [ 49 a4 [ 49 a4 [ 49 44 0.2 0.2 0.1
3-19 49 a4 [ 49 44 [ 49 a4 [ 49 44 0.1 0.2 0.0
3-20 49 a4 [ 49 44 [ 49 a4 [ 49 44 0.1 0.1 0.1
3-21 49 a4 [ 49 44 [ 49 a4 [ 49 44 0.1 0.2 0.0
3-22 50 a5 [ 49 a4 [ 49 a4 [ 49 44 0.1 0.2 0.1
3-23 50 45 [ 50 4 [ 50 45 [ 50 45 0.3 0.3 0.1
3-24 50 a5 [ 50 45 [ 50 45 [ 50 45 0.4 0.4 0.1
3-25 50 a5 [ 50 5 [ 50 45 [ 50 45 05 0.5 0.1
3-26 50 a5 [ 50 5 [ 50 45 [ 50 45 0.7 0.6 0.0
3-27 47 a2 [ 47 42 [ 47 a2 [ 47 42 0.2 0.2 0.1
3-28 48 43 [ 48 43 [ 48 43 [ 48 43 0.3 0.3 0.1
3-29 49 a4 [ 48 43 [ 48 43 [ 49 44 0.5 0.5 0.2
3-30 48 a3 [ 47 2 [ 47 2 [ 48 43 0.4 0.4 0.2
3-31 47 a2 [ 47 2 [ 47 2 [ a7 42 0.2 0.3 0.1
3-32 47 2 [ 47 2 [ 47 2 [ 47 42 0.2 0.3 0.1

Table 4(13-14). Comparison of predicted road traffic noise levels at the worsted affetsed

Pagel4




CRGACOUSTICS

From the modelling of the three barrier scenarios in comparistimetoo barrier scenario (refer to
Table 4) the following number of additional lots achieve the adopted external building fagade criterion
with the barriers constructed:

Barrier Sceario 1: 12 lots;

Barrier Scenario 2: 19 lots; and

Barrier Scenario 3: 2 lots.

We note that the NSW Road Traffic Noise Policy statedithteh e amount of noi se
including the cumulative effect of proposed abatement measures; ideallyseawadl/mound should

be able to reduce noi s eBadeckupanlthe nolse modelling lofehe shtee 5
barrier scenarios the following number of lots have achieved a minim 5 dB noise redaticthe
acoustic barriers

Barrier Scenad 1: 4 lots;
Barrier Scenario 2: 3 lots; and
Barrier Scenario 3: O lots.

The lot benefiting the highest noise reduction of 5 dB from Barrier Scenarios 1(bemh@ the future
subdivision lot 2-222) had a 3m high acoustic barrier on Westernsite baindary of the lot. Given
that it is a future subdivision lot, detailed acoustic barriers could be d@siga building locations
and private open space areas are knawithe later Development Applicati@iagefor Lot 2-222.

For all other lotsgiven that the land at the nearest lots rises up from the assessed barrier locations
(shown incross sectionbelow andover the page)noise mitigationfrom the barriersasgenerally

been less than 5 dBFurther, without acoustic barriers constructed n@seeedanceabove the
building facade criterion are generally at or below 5 dh the exception ofot 2-10 at 6 dB(A)).

It is generally considered that the average person cannot typically detect a 3 dB variation in sound
pressure level; with a 5 dB wation being a clearly detectable level. A 10 dB variation is generally
considered to be a perceived halving / doubling in sound pressure level.

The following crosssectionsbelow andover the pagésection locatiosare presented in Figure 5 of
this report) provide a visual description of the barrier locations in relation toetkisting ground and
proposed earthworkig.e. lay of the land across the nearest noise affected [ote sectiors intendto
provide a visual aalysis of the assessed barsiand why the overall effectiveness is limited.

Northern Barrier Cross Section: Barrier Scenarios 1 and 3

Ring Road Barrier 5.0m

Proposed Lots

Ballina Bypass

As can be seen abgvihe 5.0m barrier is located at a lower ground level than the nearest proposed
lots in Stage 3section showd ots 31, 32 and 33) and the ground level at the lots continues to rise
up away from the barrier thus limiting thise mitigatiorperformance of the barrier.
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CRGACOUSTICS

Northern Barrier Cross Section: Barrier Scenario2

Ring Road Barrier 3.0m

Proposed Lots A/

Ballina Bypass

As can be seen abaube lay of the land across the nearest (s#stion shows Lots-3, 3-2 and 33)
rises upawayfrom the 3.0m barrier locaticalsolimiting the noise mitigation performance

Southern Barrier Cross Section:Barrier Scenario 1

Proposed Lots

Barrier 5.0m

=

Ballina Bypass

As can been seeabove the ground at the proposed lots nearest the 5.0m high barrieupisevay
from the barriefsection shows Lots-3) therefore limiting the performance of the acoustic barrier.

Southern Barrier Cross Section:Barrier Scenario 2

Proposed Lots

j Barrier 3.0m

Ballina Bypass

As can been seen abqgule ground at the proposed lots nearest the 3.0m high b@a@tion shows
Lots 2-3) rise upawayfrom the barriealsolimiting the performance of the acoustic barrier.

Southern Barrier Cross Section:Barrier Scenario 3

Proposed Lots

/

Barrier 5.0m

Ballina Bypass

As can be seen above the 5.0m barrier is located in a(taugr relative ground level to lots and the
Ballina Bypass)which would provide little noise reduction across the subdivision.
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Road Traffic Noise Increasing from ProposedCURA-A Impacting Dwellings

CRGACOUSTICS

Traffic volumesat the completion of CURMA developmentalong the existing sections dfinara
Parkwayand Sandy Flat RoadDuffeys Lanehave been obtained fro@ar d n o 6 s
modelling of the CURAA development Recent trafé modelling commissioned bBallina Shire
Council in 2014 predicts thexisting section of Ballina Heights Drivésouth of the CURAA
developmentill ultimatelycarry in the order 05,857 vehicles per dayThe traffic engineers for the
current CURAA development application (TPS Group) indicate that the new section of Ballina
Heights Drive throughthe developmenrgitewill carry up to apprgimately 2,100 vehicles per day

October

To calculate the Aeq 24hr, 15hr, 9hr and 1hr levels (daytime and nityne pefods), we have applied

assumed volumes percentages (of the 24 hour AADT) for each measurement period. From the

percentage breakup we can estimate the measured differences betwegnahle\el and the 15hr,

9hr and 1hr daytime and 1hr nigfitne leves.

Table 4 below presents the 24 hour AADT traffic volume fallina Heights DriveUnara Parkway

and Sandy Flat RoddDuffeys Lanethe percentage breakdowns for each measurement period and the
resultingdB(A) differences from the dq 24n level.

applied to the bq2snrlevels predicted in the road traffic noise model.

Theestimated dB(A) differences can then be

Predicted Traffic Volumes on Local Roads

Traffic Volume

at Completion of CURA-A AADT 15hr 9Shr Day 1hr Peak | Night 1hr Peak
Percentage of Total Volume 100% 94% 6% 10% 3%
Ballina Heights Drive Existing Section 5857 5506 351 586 176
Ballina Heights Drive at CURA-A 2100 1974 126 210 63
Sandy Flat Road / Duffeys Lane 4977 4678 299 498 149
Sandy Flat Road West 3687 3466 221 369 111
Unara Parkway 2185 2054 131 219 66
Estimated dB(A) variation from the Leg 2anr - 2 -8 4 -1
Table 5: Traffic Volumes forthe local road network at CURA.
For guidance, we also provide (refer to TabB)ethe measured noidee vel s f r oSub a

arterial Road servicing a residential area in Northern NSW. Noise monitoring was undertaken over

a seven days period, with the microphone in a-fiedd location and approximately 20m from the
nearest lane of the road.

) . . Measured Level SPL dB(A) Leq
Traffic Noise Time L
Descriptors Period Thursday | Friday Monday | Tuesday | Wednesday | Average Va;iqazt‘i‘gn
L a10 (18h7) 6am- 12am 61 61 61 61 61 61 +4
L peq 2ahr) N/A 57 57 57 57 57 57 -
L aeq (15hr) Day 7am- 10pm 58 58 58 58 59 58 +1
L Aeq (9hn) Night 10pm- 7am 47 50 46 47 a7 a7 16
LAeq (1hr) Day 7am- lOpm 60 62 61 61 61 61 +4
LAeq (1hr) Night 10pm— 7am 57 54 56 57 57 56 -1

Table 6: Measured noise levefeom a similarfiSubarterial Road located in Northern NSW

The estimated variations from theek 2anclevel presented in Tabke concur well with the measured
variation levels presented in Talflpand in all cases are within a 2 dB deviation.
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CRGACOUSTICS

Based upon the traffic volumes peesed in Table Bve present the fadwing traffic noise increase
predictions. Measurements from a similar previous site in NSW were taken of vehicles travelling
along a local road. Tabibelow presents the measured noise levels.

Noise Level Descriptor | Measured Level at 10m from Passiny/ehicles dB(A)
Road Traffic Noise Measurements

Average leg passby 59

Average SElpassby 71 (15 sec.)

Table 6: Measured vehiclbypassesn a local street.

Predicted laeqlevels for the local roads have been determined by multiplying the meadticeaf &
vehicle pasdy by the number of car passes for each time period. Refer to Appendix C for
calculations.

We note that the above method has been applied given tHaittmffic volumes on thexistingand
proposedroads and to incorporate thiecal road environment (i.e. undertaking of attended
measurements of vehicles using a local NSW road). The predigietbike levels athe nearest
surrounding assessed dwellirgepresented in Tablé below.

- . . . Predicted Traffic Noise: Fagade Corrected dB(A)

Existing Dwelling Receiver Location
Leq 15hr | Leq 9hr | Leq 1hr Daytime | Leq 1hr Night time

Completion of CURA-A
Dwellings on Existing Ballina Heights Drive
Offsite Dwelling at 15m from Road Lane 61 52 63 58
Dwellings on New Section Ballina Héits Dr
OnsiteDwelling at 12m from Road Lane 58 48 60 55
Dwellings on Sandy Flat Rodduffeys Lane
Offsite Dwelling at 12m from Road Lane 62 52 64 59
Dwellings on Sandy Flat Road West
OnsiteDwelling at 15m from Road Lane 59 50 61 56
Dwellings on Unga Parkway
Offsite Dwelling at 10m from Road Lane 59 49 61 56
Criterion 60 55

Table 7: Predictedroad trafficnoise impactalong theexistinglocal street network

Based upon the predicted levels presented above, road trafeimpactsalong the existingand
proposedocal road networkKi.e. existing and proposeBallina Heights DrivelUnara Parkway Road

and Sandy Flat Road / Duffeys Lana}the completion of the CURA developmentare within

2 dB of the daytimecriterion; and below thaight-time criterion levels prescribedvi t hi NSW he #
Road NoiséPolicyd. As the average person cannot typically detect a 2 dB variation in sound pressure
level, a 2dB rise would unlikely be detectable and is typically considered an acceptable level.

It is noted that dwellings on Residual Ldi®. existing and proposedjill be separated by greater

buffer separation distance than those assessed in Table 7 above. For instance, the existing dwelling on
Residual Lot 3 will be approximately 140m from theanest lane of Sandy Flat Road / Duffeys Lane;

and the existing dwellings on Residual Lots 1 and 2 are at least 100m from the western section of
Sandy Flat RoadOtherResidualLots such as Lots 4, 5, 6 and 7 will be separatatiscreeneftom

the neardsinternal road, being Ballina Heights Drive, btherproposed residential lotsTherefore,

road traffic noise impacts at tfesidual Lotswill be lower than those presented in TableFar the

location of building envelopest Residual Lots 5 to Tefer to Appendix B (Residual Lot Plain
7771C06B).
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6.0 RECOMMENDED ACOUSTIC TREATMENTS

Iltisnotedthafi The State environment al pl anning policy (I nfra
(Department of Planning 2007) sets internal noise criteria wimttst be met by new developments
along some of the busiest transport corridors in NSWhis is a major initiative to ensure that
sustainable higher density living can occur along major transport routes whilst maintaining an
acceptable level of amenity fogsidents. Developers and councils should consider the recommended
approaches outlined in the accompanying Development near rail corridors and busyi rosadsm

gui deExtracefromthei NSW Road Ngdvarshe201® ol i cy 0

To achieve the internaloise criterionthe followinglots, which are predicted texceed thexdopted
externalbuilding facade criterionassessment afwelling habitable spaces should be undertaken in
accordance with Australian Standard AS3671:1988 c o u 5 Raad saffic ndse intrusioni
Building Siting and Constructiono

Ground Floor and Aboveground Floor Levels:
Lots: 1-17 to 120, 145 to 146, 2222, 21 to 219, 225, 229 to 236,3-2to 3-5 and 37 to 311.
Aboveground Floor Level (and Slope SensitiveDnly:

Lots: 1-16, 121, 143, 144, 147, 220, 226, 237 to 240, 275 to 278, 2103 to 2106, 2129to
2-132, 2153,3-6, 312, 313 and 322to 3-26.

For the abovementioned lots, to exclude road traffic noise windows and doors will need to be closed.
It is noted that @elling layouts can be designed to facilitate fresh air ventilation to noise affected
rooms by having operable windows along facades which do not face the Ballina Bypass.
Alternatively, end users may wish to install air conditioning @chanical ventilation that does not
reduce the acoustical performance of the building shell to achieve the indoor sound level criteria.

For Lot 2222 specifically, given that it is duture subdivisionot, it is likely that a more detailed
noise assessmewould be required at the future Development Application stage for the lot.

It is alsonoted thafor Lot 219 (ground and aboveground floor levels) and &0 & 2-37 to 240

(aboveground floor levels only)he requirement for the additionabecifc dwelling acoustical

assessment will need to be included withinih€E u mb al um Vi ews iD/dlegé Green Gui del i nes
P r e c icompléted by Roberts Day.

We al so present over Dehebopmer gear rai corricors ind busytroddsr om t he
interim guidelin®; which outlines best practice dwelling layout design to exclude road traffic noise at

noise sensitive areas of the dwelling such as bedrooms, living areas and outdoor recreation areas. The

acoustic treatments presented will help redigenoise impacts at noise sensitive areas of the noise

affected lots / future dwellings resulting in lesser overall acoustic treatment requirements.

With regards to the private open space area o2tifd, dthough there is no set external noise cidte

for outdoor recreation areagiyen the large size of the lot at 769iis anticipated that an acceptable

part of the lot could be provided for a compliant private open space (to achieve the criterion adopted
within this report) on the northern, east or southern facade of the dwelling so that partial screening

of road traffic noise is provided by the building envelope.
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Ex t r a c tDevelopment néar rail corridors and busyroatls nt er i m .gui del i neo
Sleeping areas and other habitable areas should be Figures 3.5 and 3.6 provide examples of building
placed on the side of the building furthest from the layouts which place less sensitive service areas
source of noise (road or rail line}, Conversely rooms on noise affected facades. These arrangements
which are less sensitive (laundries, bathrooms, provide effective shielding and distance to the more
storage rooms, corridors, stairwells, etc.) should sensitive sleeping areas and other habitable areas.

be placed on the noisy side of the building to act
as a noise buffer. An additional way of minimising
the intrusion of noise is to minimise the number of
doors and windows (particularly windows that can
be opened) on the noisy side of the dwelling.

More examples of noise sensitive layouts are
illustrated in Figures 3.7 and 3.8. A series of solid
walls and a room configuration that uses the garage
to shield the house from noise and that locates
bedrooms furthest from the noise source are
important design elements to reduce adverse noise
(see also Appendix B).
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7.0 DISCUSSION

Year 2026road traffic noie from the Ballina Bypashas been assessidaccordance with thState
environmental planning policy (Infrastructure) 200frastructure SEPP)yvhich prescribednternal

noise criterion for proposed noise sensitive developmenthis report predictsuture road traffic

noise from the Bypass at the proposed residential lots and determines the extent of acoustic treatment
requirements for future onsite dwellingsVhile application of the Infrastructure SEPP requirements
aremandatory only foproposed aise sensitive developmemsar highly trafficked road§.e. roads

with AADT of more than 40,000 vehiclgghe desigradvice offered in the SEPP mbg useful when
designing noise sensitive developmeamar otheroadssuch as the Ballina Bypass

The Infrastructure SEPP does not exclude residential development adjacent to busy roads such as the
Ballina Bypass,; fammendadsappeoaciiesopensare andaecsptalile level of
amenity can be achieved for future residerntbe Infrastructue SEPPalsorecognises that judicious

land useplanning, architectural design, building orientation and good internal layout can achieve
acceptable acoustic amenity near busy transport corridors.

Based upomdoptedhoise criterion this assessment pr@gdecommendations for a balanced acoustic

treatment outcome. We note that a balanced treatment strategy for road traffic noise is supported by

the NSW Depart ment Developert neari RaigCorddors anch 8usy Ro#ids

I nt eri m Qefar b &Séciion 8.8 of the documentlrurther, he NSW Road Traffic Noise

Policy states the following with regards to determining reasonable measures to mitigating road traffic

noise:fi Sel ecting reasonabl e measur es dding whethet theose t hat ar
overall noise benefits outweigh the overall adverse social, economic and environmental effects,
includingthec o st of the abatement measureo.

From the modelling of the three barrier scenarios in to comparison to no barrier scenaiowiedg
number of additional lots achieve the adopted external building facade criterion with the barriers
constructed:

Barrier Scenario 1: 12 lots;

Barrier Scenario 2: 19 lots; and

Barrier Scenario 3: 2 lots.

The NSW Road Traffic Noise Policglso staks thefit he amount of noi se reducti
including the cumulative effect of proposed abatement measures; ideally, a noise wall/mound should

be able to reduce noi s eBadeckupanlthe nolse modelling lofehe shtee 5 deci bel
barrier €enarios the following number of lots have achieved a minim 5 dB noise reduction:

Barrier Scenario 1: 4 lots;
Barrier Scenario 2: 3 lots; and
Barrier Scenario 3: 0 lots.

The lot benefiting the highest noise reduction of 5 dB from Barrier Scenarias2A(heing the future
subdivision La 2-222) had a 3m high acoustic barrier on the site boundary of the lot. Given that it is
a future subdivision lot, detailed acoustic barriers could be degigmce building locations and
private open space areas knewn) at the later Development Application foot 2-222.
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For all other lots, given that the majority of the laatdhe nearest lotéses upawayfrom the barrier

location (shown irthe crosssections in Section)b5noise mitigatiorfrom the barriehas been less than

5 dB. It is noted that théay of the landbetween the Ballina Bypass ad the nearest lots differs

the crosssection presented within Council Information Reqesfer below) Counci | 6s cross secH
shows a flat / level groundigface at the dwellinglot location which is the ideal situation for barrier

noisereductions/ performance Under this barrier scenario, noise reductiamdl and above 5 dB

would be realised.

3

0 |

Further, without any acoustic barriers constedchoise exceedances of the building facade criterion
are generally at or below 5 dB (Lot1® at 6 dB(A) aboveat the nearest lots to the Ballina Bypa#s

is generally considered that the average person cannot typically detect a 3 dB variationdin soun
pressure level; with a 5 dB variation being a clearly detectable level. A 10 dB variation is generally
considered to be a perceived halving / doubling in sound pressure level.

From a community perspective, from previous experience with the constsmi¢hernsection of
Ballina Heights Drive, application of acoustic barrierghe least preferredreatment optiorover
application of building shell treatmentis future dwellings Further, given that Cumbalum is one of
the main suburbs at the northeentry to Ballina, unsightlyacousticbarriers within the landscape
would likely be seen as an adverse visogdact to the existingceneryof the Ballina area.

From a cost perspective, we have been advised that a concrete barrier up to a heighttof®.in

the order of $450 per inwhich would likely be considered expensive given that the number of
additional lots mitigated to compliance with the noise criterioonly 33 Lotsandwith only 7 lots
realising a minimum 8B reduction from the modeld acoustic barriers.

As mentioned previously, the developer and dwelling designer / builddinchguidanceon how to

meet thecriterion within thelnfrastructure SEPBy referring to thdiDevelopment near rail corridors

and busy road$ interim guicklined; which outlines best practice dwelling layout design to exclude
road traffic noise at noise sensitive areas of the dwelling such as bedrooms, living areas and outdoor
recreation areas. The acoustic treatments options will help reduce the raadchtiizéé impacts at

noise sensitive areas of the future dwellings resulting in lesser overall acoustic treatment requirements
and reduced additional building costs.

This assessment haberefore explored available acoustic treatment optiomghich are sutable
(reasonable and achievabl&)r the development site and has providedommendations for
balancedacoustictreatment outcomgiven that a balanced treatment strategy is supportetheby
NSW Department of Planning documefitDe v el o p me n torridors and Bidya Rdads C

I nt eri m (@afertd ®ektiom3e8 of the documenBs the topography of the site at thearest

lot to the Ballina Bypasgenerallyrise up awayfrom the Ballina Bypass the use of acoustic barriers
have been shown to prioke limited noise reduction (i.g@enerallyless than 5 dB); therefore, we have
recommended application of building shell treatments for noise affected habitable rooms for future
dwellings at noise affected lots.
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To determine thepecificbuilding shel treatment requirements for each of the future dwellings on the
noise affected lotsassessment alwelling habitable spaces should be undertaken in accordance with
Australian Standard AS3671:1989A c o uis Roadctmffic noise intrusioii Building Sitirg and
Con st rultis likelyntbat eastern facing habitable rooms, which face away from the Ballina
Bypass will require no acoustical treatment requirements.

To exclude road traffic noise windows and doors will need to be closed. It is notedviibhgl

layouts can be designed to facilitate fresh air ventilation to noise affected rooms by having operable
windows along facades which do not face the Ballina Bypass. Alternatively, end users may wish to
install air conditioning or mechanical ventitat that does not reduce the acoustical performance of
the building shell to achieve the indoor sound level criteria.

For Lot 219 (ground and aboveground floor levels) and &80 & 2-37 to 240 (aboveground floor

levels only)the requirement for thedditional dwelling specific acoustical assessment will need to be

included within thei Cumbal um Vi ews iDWislilgang eGuG rdecamplatdeiioye ci nct 0O
Roberts Day.

For assessment of outdoor recreation areas we have adopted the external edise within the

fINSW Road Noise Polioyf 55 dB(A) Leg isneforfiexi sti ng residences affected
freeway [/ arterial [ . TEhis leritedon ts ¢he samé as thateset withio the i dor s 0
s u p e r €evioandentd criteria foro a d t r a f (EGRTN).n\ithost @acdustic barriers, the

external private open space and parkland criterion level of 55 dB{A3nLis achieved forll lots,

open space lots (i.&ots 3-1 and 2213)and parkland with the exception of Lotl® with a predicted

impact of 56dB(A). However, gien the large size of the lot at 769ih is anticipated that an

acceptable part of the lot could be provided for a compliant private open space on the northern, eastern

or southern facade of the dwelling so that partial screening of road traffic ngisevided by the

building envelope. Further, the average person cannot typically detect a 3 dB variation in sound

pressure level; therefore, a 1 dB rise is unlikely to be detectablealso note thatthere is no set

external noise criteria for outdoor creation areawithin the Infrastructure SEPPbest practice

building design generally includespaimary open spacareaat ground floor level and at a location

where the building shell provides screening of traffic noise.

Increasedoadtraffic noisegenerated by the developmeérds beerassesseth accordance with the
ANSW Road NoWeshave &seksedcthe @ntire CURAevelopment traffic volume as the
development, as a whole, will contribute to traffic noise increases along the existingetwadk; not

just single development catchments in exclusion of the other catchments in the -£URA
development.At the completion of the developmemad traffic noise impacts along the existand
proposedocal road networkKi.e. existing and proposeBallina Heights DrivelJnara Parkway Road

and Sandy Flat Road / Duffeys Larsge within2 dB of the daytime criterion; and below the night
time criterion | evNSWsRogld Na@sBdiayd Bsette awsrage parson canho¢ i
typically detet a 2 dB variation in sound pressure level, @B2rise would unlikely be detectable and

is typically considered an acceptable level.

It is noted that dwellings on Residual Ldt®. existing and proposedjill be separated by greater
buffer separatiomlistance than those assessed. For instance, the existing dwelling on Residual Lot 3
will be approximately 140m from the nearest lane of Sandy Flat Road / Duffeys Lane; and the existing
dwellings on Residual Lots 1 and 2 are at least 100m from the westetion of Sandy Flat Road.
OtherResidualLots such as Lots 4, 5, 6 and 7 will be separated and screened from the nearest internal
road, being Ballina Heights Drive, by other proposed residential lots. Therefore, road traffic noise
impacts at th&esidwal Lotswill be lower than those presented in this report.
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8.0 CONCLUSIONS

This report is in response to a requesiNTRAPAC for a road trafficnoise impact assessmentaof
proposedi Cumbal um Ur ban (RERAAmresidentialr development at @balum
NSW.

This report is a revision to a previous assessment (CRGref: 10191a Report £ANBA2015) and is
required to respond to Items 97 and 98 ™“dune Ballina Shi
2016 (refer to the attachment in Appendixf this report for an extract of the information request).

Road traffic mise criterion for new residentialdevelopmentsis now specified in The State
EnvironmentalPlanningPolicy (Infrastructure) 2007 (Infrastructure SEPR)f particular importance

the Infrastructure SEPBrescribesnternal noisecriterion for proposed noise sensitive developments;
andrecognises that judicious land ugkanning, architectural design, building orientation and good
internal layout can achievacceptable acoustic amity near busy transport corridors.The
Infrastructure SEPP does not exclude residential development adjacent to busy roads such as the
Ballina Bypass; faommendedsapproaciiesopensarg andaecsptalfie level of
amenity can be achievédar future residents.

For assessment of outdoor recreation areasdivelling private open spaces and parkland) we have
adopted the external noise criterion within fitSW Road Noise Polioyof 55 dB(A) Leq 1shr fOr
fifexi sting r esiodiesnec efsr canfi fneecwt efdr ebeywany / arterial [/ sub

This assessment has therefore exploesilable acoustic treatment optiomghich are suitable

(reasonable and achievabl®r the development site and has providetommendations foa
bdancedacoustictreatment outcomgiven that a balanced treatment strategy is supporteitheby

NSW Department of Planning documefitDe v el op ment near Rail iCorridors a
I nterim Guidelinebo

Overall, predicted road traffic noise impaetsl generally be within acceptable levels of the adopted
criterion, subject to the acoustic treatments recommended in Sédi@ng integrated into the design
and construction of thieiture onsitedwellings

The developer and dwelling designer / builder alsofind advice on how to meet thmise criterion
within the Infrastructure SEPBy referring to theiDevelopment near rail corridors and busy rodds
interim guidelin®.

Report Reviewed By: Report Compiled by:
JAY CARTER BSc Matthew Lopez BEng
Director Consultant
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CRGACOQUSTICS

Attachment: Rel evant Extract of Ballina Shire Counci
Road Traffic Noise
97. The Road Traffic Noise Impact Assessment (RTNIA) prepared by CRG Acoustics, Dated 3 November
2015 asserts that as the site rises from the Pacific Highway to the noise affected lots, the use of
barriers and earth bunds would provide limited noise reduction, and instead relies on building
shell treatment to individual houses.
It is considered that the stated topography does not necessarily mean that the use of barriers and
earth bunds would be ineffective, as shown on the diagram below. In this regard, the acoustic
consultant is required to provide supporting evidence for the abovementioned claims, including
modelling of scenarios with barriers and earth bunds, and a cost benefit analysis.
A
n
W W= — |
In a cutting the noise barrier located at top of a cutting is effective
98.  Other issues raised in relation to the RTNIA are as follows:

a) The assessment references an incorrect lot yield and number of dwellings and provides
incorrect layout plans for the proposed subdivision in Appendix B. In this regard, the
assessment should be updated, including figures provided throughout the report which
relate to noise affected lots.

b) The proposed Rural Residual Lots have not been referenced in the report nor their identified
future building envelopes. The assessment should address the future location of these
dwellings in a manner similar to the proposed residential allotments.

¢) Comments are required as to the achievability of the design requirements for future
dwellings and their outdoor recreation areas (page 16). It is noted that many of the proposed
Residential Lots in the western section of the Cumbalum Views Estate have been designed
and sited such that their outdoor recreation areas will be located on the western side of the
dwelling. In this regard, is it the intention of the Proponent to impose a Restriction-as-to-User
on the noise affected allotments, to ensure all future landowners are aware of these design
requirements (to achieve the indoor criteria as identified by the acoustic consultant)?

d) The report does not address the noise affected lots which are also subject to the “Cumbalum
Views Design Guidelines - Village Green Precinct” prepared by Roberts Day, Dated April 2016.
It is also considered that any requirements for noise affected lots, as identified by the
acoustic consultant, should be inbuilt into the design guidelines, if this is to be pursued as
part of this development application (refer to point 16).

e) The RTNIA also fails to consider:

e  Theimpacts from the extension of Ballina Heights Drive, and the resulting road traffic
noise on the proposed and existing Residential Lots and proposed Rural Residual Lots;
and

e The noise from the increased traffic movements on Ballina Heights Drive.

In relation to this matter, it is noted that the RTNIA has considered all other surrounding

roads (e.g. internal roads within the Ballina Heights Estate, Sandy Flat Road) but has not

addressed these issues in relation to Ballina Heights Drive. The RTNIA is required to be
amended to include an assessment of these issues and to make any recommendation on
mitigation or attenuation that may be required.
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Figure No.6: Subject Site Locatian
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Figure No.7: Subject Site Locatioand Sirrounding Environs.

Page28



CRGACOQUSTICS

APPENDIX B

DevelopmenPlans

Page29



— | ” ------ |
=‘;,§ﬂlllli||.',"? 1
N Eliii Ty i m TN
4 ] [
- _“t#- -
) e
& | =
NN S

L e ———

St
S Tt

T iy

=7 QRIS

T
@_\\\g\{\\wmﬂl

1
1
= e N H
-E'."" P 3 1
flllll'jl' 1 =) H

U775
LT
5 AR >

rea | Precinct 4, Balling Heights Drive

Cumbalum Views | - 9{
INTRAPAC m#g_, ;;T:ww :-":
R."‘“’- Crown road

LEGEND

Notonal release sequence boundary
Key sies for future subdnision
Open space

[ orinege resene

& INTRAPAC panos | 777 Residuallot

PROPERTY

Cumbalum Views

Area | Precinct A, Balling Heights Drive.

@ Overall Site Plan
14000 @ A1S 4% U 009082006 |77TI-COIB

Sequence no. Ne. of Cumulative
residential lots total
“ 45 45
B 40 85
i [} 85
2 E' 123
3 a7 170
4 2l 20
5 s 276
6 53 329
7 44 Erel
8 28 401
9 0 401
0 4 445
n 2 468
2 24 492
3 67 559
“ 66 625
5 “ 639
% 3 642

@ Motional Release Sequencing Plan

ra000 @ A1 P %% 09/08/20%6 | TTTI-CI2B



u
e

@ Residual Lot Plan
S T ——

- ES
' Ll R

L

— --nmmn,ll_?

- Sssavatifill, /\/u A

7

. =] _ E]' = =f»"

\J 1= 1 L]
ot I =S

J-
a

Cumbalum Views | ZZ- seiomn

. aising rosd camiageway

bl Urban Reisass Ared | P




| —
Cumbalum

/7

Views

Cumbilum Urban Release Area | Precinct A, Balling Heights Drive

3-120
(Residual Lot 4)
5.40ha

Cumbalum Views

Release Area | Precinct A, Ealling Heights Drive.

PAC M:!A:m

I TRAPA
PROPERTY

hiom.

2 je8ys suior >~

2.224
(Residual Lot 7)
25.00ha

2223
8.17ha

Joins sheet below

AN

LEGEND

— — — Develapment stz boundary
Key stes for fuure subdsicn

Open space
Drainage reserve Lot Layout Plan
| T Sheet1of 4

NOTES
1 Areas/dimensions are subject 1D detailed design.
2. AN dimensions in metres.

% 2 % =osmepos |7

€ 98yg suior p
Joone

Joins Sheet 3

3118
(Residual Lot 6}
3-119
9.04ha
(Residual Lot 5)
&7sha

2 343 | 344|358 355 | 55
738m | 7a6m | 820m aogm | 354
g 18 s a0 kl =
i
% 3.45) 346
498m? | 496m" o
. L
> it _ﬂ
e =
poten m
m e
3

" e Fafghts Drive (11m wide)

————

(Residual Lot 8)
Perionc Crown et o e f i,
gt e e spplsior. e TITVC07

LEGEND
— — — Development site boundary
Key sies for future subdivision
Open space

Drainage reserve

Residual kot

2-225
(Residual Lot 8)
24.04ha

Lot Layout Plan

[T

Sheet 2 of 4
NOTES P
1. Areasidimensions are subject to detailed design. 11000 @ A1 S—% % 09/08/2016 | 77T1-C038

2. All dimensions in metres.






