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SUMMARY

On 15 March 2021, Peet Caboolture Syndicate Ltd lodged a development application over land immediately
adjoining NCRL and bounded to the north by Market Drive. The site of the subject application is designated
as Stages 20, 21, 22A and Stage @Biverbank Estate.

Council subsequently granted approval of the development (Ref Decision Notice (Approval) for Application
No DA/2021/0066; Reconfiguring a Lot Development Permit for Subdivision (1 into 124 lots, and 2
detention basins and balancand), dated 10 June 2022) by reference to the requirements of (i) the
Caboolture ShirePlan as well as (ii) the relevant Planning and Environment Court Order (ie P&E Court Order
1441 of 2014, dated 2 May 2014).

In addition to the approval granted by MBR&Iate Assessment and Referral Agency (SARA) issued their
Referral agency respongewith conditions dated 7 December 2021. This response was enclosed in the
MBRC approval package as AttachmegtR&eferral Agency Response.

Since the time of preparatiorf the August 2020 report, the lot layout and earthworks design across Stages
20, 21, 22A and 22B have both changed. In order to confirm that these changes form only a minor change
to the original approval granted on 7 December 2021, Peet Caboolture Stentid will be lodging a minor
change to referral agency response application with the expectation that SARA will agasess the
changes to the proposed development against the requirements of SDAP State Code Version 2.6.

Accordingly, Acoustics RB Pty Ltd has been engaged by Peet Caboolture Syndicate Ltd to prepare an update
to Report No. 1291.R21 to support the minor change application.

The subject report, ie Report No. -P91.R21.Revl has been prepared as a resultupdlates the
assessment of the degree of road and rail noise intrusion across Stages 21, 22A and 22B. Importantly, it
also provides updated recommendations with respect to (i) the rail noise barrier arrangement, (ii)
suggested conditions of approval afiii) schedule of QDC MP 4.4 noise categories applying to lots located
within the Transport Noise Corridor associated with North Coast Rail Line.

From the results of thassessmenpresented in this reportthe following conclusions have been drawn:

9 There will be no intrusion of the 63dBA noise contour onto any of the lots of Stage 22A. Consequently,
there is no warrant to require that any further action be taken to attenuate road traffic noise intrusion
into any residences of Stage 22A.

1 With no acoutic barrier in place, the 84dBA free field Single Event Maximum SPL (LAmax passby) noise
tf SOSt ftAYAG F2NJI N'Af y2A4S Ayi(iNHzaA2Y Ayid¢e LINAJI
Operational Railway Noise and Vibratip@overnment Supported Tnaport Infrastructure and Table
2.2.2 of State Code 2: Development in a Railway Environment of SDAP Version 2.6) will be exceeded
across parts of Lots 15€518, 15471554, 1565 and 1566.

1  With the 2.0m4.0m high acoustic barrier arrangement shown in Figlf@A and 10B, compliance with
the 84dBA free field Single Event Maximum SPL (LAmax passby) and 62dBA free field LAeq,24hr noise
level limits set under DTMR Interim Guideline and SDAP State Code 2 will be achieved across all lots
within Stages 21, 22A ara2B.

9 With this barrier arrangement in place, and as required by DTMR, the updated QDC MP 4.4 noise
categories applying to both the ground floor and first floor levels will be as presented in Tdhles 3
Refer also Figures 8 and 9.

Details of the barriealignment and barrier design requiremeratge presented in Sectidh0of this report

Recommendations fdhe wording of the relevanDTMR Concurrence Agency Conditiomalsopresented
Section9.0of this report.
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1.0 Introduction

Over the pastl3 yearsPeet Caboolture Syndicate Lhdslodgedseveral developmenapplications
with Moreton Bay Regional Coun@iIBRCYver a parcel ofland at Cabodture Souh. The land is
locatedon the eastern side of North Coast Rail Line (N@RdL)is bisected bilarket Drive. The

development iRiverbankestate

On 15 March 2021Peet Caboolture Syndicate Ltd lodgadievelopment applicatiorover land
immediately adjoining NCRL and bounded to the north by Market DriMee site of the subject
application is designated as Sta@®,21,22A and Stage 22Bf RiverbankEstate

Councilsubsequentlygranted approval of the development (RBecison Notice (Approval)for
Application NdDA/2021/0066¢ Reconfiguring a LetDevelopment Permit for Subdivision (1 into 124
lots, and 2 detention basins and balance lantdted 10 June 202Dy reference tahe requirements

of (i) the Caboolture ShirePtaas well as (ii)he relevant Planning and Environment Court Order (ie
P&E Court Order 1441 of 2014, dated 2 May 2014).

In addition to the approval granted by MBR&Iate Assessment and Referral Agency (SARA) issued
their Referral agency respongevith conditionsdated 7 December 202 his response was enclosed
in the MBRC approval packaggAttachment6 ¢ Referral Agency Response.

It is noted that when determining the conditions subsequently imposed on the developm&8A&RA

had regard to the requirements of the State Development Assessment Provisions (SDAP) State Code
2 current at the time(ie SDAP version 2.6% well aghe original assessment of road arail noise

intrusion onto Stages 18A, 18B, 19A, 19B, 21, 22A and 22B presented in Acoustics RB Pty Ltd Report
No. 1:291.R21, dated 12 August 2020.

Since the time of preparation of ¢hAugust 2020eport, the lot layout and earthworks design across
Stage<0, 21, 22A and 22B ta bothchanged. In order to confirm that these changes form only a
minor change to the original approval granted eibecember 2021Peet Caboolture Syndicate Ltd
will be lodging a minor chande referral agency responsplicaton with the expectation that SARA

will againre-assess thehanges to the proposed development against the requirements of SDAP State
Code Versio.6.

Importantly, howevergiventhat (i) the layout and earthworks design across Stages 18A, 18B, 19A and
19B remains unchangednd (ii) these stages are not subject to the origiB&lRAapproval, it is
understood that Peet Caboolture Syndicate Ltd does not intend to lodge any new applidations
development over the land within Stages 18A, 18B, 19A and 19B.

AccordinglyAcoustics RB Pty Ltd has been engageBdmt Caboolture Syndicate Litnl prepare an
update toReport No. 12291.R21to support theminor changeapplication.

The subject report, ie Rert No. 11291.R21.Revl has been prepared as a redulupdates the
assessment of thdegree of road and rail noise intrusion across Stages 21, 22A andr@@Brtantly,

it also provides updated recommendations with respect to (i) the rail noise barrier arrangement, (ii)
suggested conditions of approval aid) schedule of QDC MR4 noise categories applying to lots
located within the Transport Noise Corridor associated with North Coast Rail Line

To ensure consistency with the assessment presented Report N®ILR21, thisupdated report
follows thesame format as that adopted for the approved report.
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2.0 Existing Situation and Proposed Development
2.1 Stages 22A and 22B

The locatios of Stages 22A and 228e shown in Figure 1The real property description &achis
Part ofLot 1028 on SF321913

Stage22Aadjoinsthe Market Drive to the north andlorth Coast Rail LinelCR).to the west. Stage
22B adjoins NCRL to the wdstit is well removed from Market Drive

Market Drive is an existing Councdntrolled road. By reference tthe curent MBRC Planning
Scheme (2016,6) Overlay Mag; Road Hierarchy, Market Drive is designadsa subarterial road.

Four lotsin Stage 22A, ie Lots 15508, adjoin Market Drive.

Adjacent to the siteNCRLs currently trafficked byapproximately130 trains each day. Of these,
approximately b are trains drawn by diesel locomotivdge freight and livestock trains, Spirit of
Queenslandand Spirit of the Outbaghkvith the balanceomprisingelectricmultiple units(ie Citytrain
passenger trainandthe Bundaberg and Rockhamptth trains)'.

The layous of the proposed developmesbver Stages 22A and 22B amgresentedin Figure 2A and
2B. As shown in thsefigures, the proposed development over the site consist2dfresidential
allotmentsin Stage 22A and 3@sidential dbtments withinStage22R

Atotal of 31lots adjoin the rail line Of these, 11 lots are located in St@&§#\(ie Lots 1508.518) and
20 lots (ie Lots 1541566) are situated within Stage 22B

2.2 Stage 21

Stage21 is alsshown in Figure .1 The real property description of Stage 21 is &smt ofLot 1028
on SK821913

Stage 21s located to the east dbtage 22Bind to the south othe alreadyapproved Stages 18B and
198

The layout of the proposed development over Stadeispresented in Figure@ As shown in fis
figure, the proposed development ov&tage 2Iconsists of30 residential dbtments. None of the
lots adjoins eiter NCRL or Market Drive.

2.3 Stage 20

Stage 21 is also shown in FigureThe real property description of Stagé i8 alsoPart ofLot 1028
on SK321913

Stage 20 is located to the east of Stage 21. At its closest point, Stage 20 is located apphkoRRbat
from the nearest line of NCRL. Additionally, at its closest point, Stage 20 is located approximately
320m from the nearest running lane of Market Drive.

Due to the significant distana® separationbetween Stage 20 anelachtransportnoise sourceit is
not necessary to as the impact of road or rail noise intrusion onto Stage 20. As aStmdt2has
not been considered further ithis assessment.

' From information suppliedriginallyby QR, one half of the total of the diesel freight and livestock trains (ie approx seven total) transit
the site during the night time period (ie between 10:00pm and 7:00am) daily. During the same period, there are 27 mogéments
Citytrain passenger tras.
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3.0 Requirements of Regulatory Authoiis

3.1 MBRC Conditios of Approval

The currentAssessment ManageConditions of Approvaissued by MBR(Ref Decision Notice
(Approval) for Application No DA/2021/0066 Reconfiguring a Lot Development Permit for
Subdivision (1 into 124 lots, and 2 detention basins and balancg Hated 10 June 2022)o not

include a requirement to contrdatansport noisentrusion.

Rather, at Condition 2@oncurrence AgendyIBRC has set a requirement that tbenditionsissued
by SARA are achieveBor ReferenceConditions 29sreproducedbelow.

The relevant SARA Conditions are discussed in more detail in Section 3.2.

CONDITION TIMING
CONCURRENCE AGENCY

29. Concurrence Agency

Comply with the conditions of the State Assessment and
A Referral Agencyesponse dated 7 December 2021 At all times.
(Reference: 21021760 SRA) or as amended.

Provide certification to Council prepared by a suitably Prior to submitting to the
qualified person or the agency demonstrating the Council any request for
requirements of the Department of Staf@evelopment, approval of a plan of
Manufacturing, Infrastructure and Planning have been m( subdivision (i.e. a survey plan)

Notwithstanding the lack of specifaonditions set by Coundih respect ofa requirement tocontrol
transport noise intrusionas has been the case for each alreaghproved stage of Riverbank,
assessment ahe extent of transport noise intrusion onto Stages, 22A and 22B is to be conducted
underthe now-supersededCaboolture Planning Schem#bltimately, the noise assessment report is
required to be conducteih accordance with Cabooltufélanning Scheme Policy d Bloise

Based on previous advice from Council with respect to development over earlier stadgies of
Riverbankestate and as was the case for the original noise report @&tages 18A, 18B, 19A, 19B, 21,
22A and 22B, this report identifiesl lots which will be affected by nearby transport noise sources
and provides recommendations for thenoise controltreatments required to achieve effective
ameliorationof any excessive noise intrusion

3.2 SARA Condition 4

As discussed above at Section 3uncil Condition 29Concurrence Agenagquires that the
developmentover Stages 20, 21, 22A and 2&Bnply with the SARA conditiodated 7 December
2021 (Ref SRA Response No. 2PA360 SRA)r as amended

Thespec requirements are set out ®ARACondition 4

SARA Condition 41isproducedoverpage
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No. | Conditions Condition timing

Reconfiguring a lot

Planning Regulation 2017, Schedule 10, Part 9, Division 4, Subdivision 2, Table &,3tate 1

transport corridors and future State transport corridor¥he chief executive administering the
Planning Act 2016ominates the DirectoGeneral of Departmentf Transport and Main Roads t
be the enforcement authority for the development to which this development approval relate
for the administration and enforcement of any matter relating to the following conditions:

4. | (a) Carry out the development generally accordance with the (a), (b) and (c)
report, Assessment and Control of Rail and Road Traffic N
Intrusion onto Stages 19A, 19B, 21, 22A and 22B, prepare
Acoustics RB Pty Ltd, dated 12 August 2020, reference r¢
number 132291.R21, revision 2, in particular:

Prior to submitting the

Plan of Survey to th¢

local government for

approval  for the

9 Construct noise barriers in accordance with Section | relevant stage
Recommendations and Figures 10A and 10B (alignme
acoustic barriers t@&@age 22A and 22B).

(b) The noise barriers, including foundation structures, must
constructed on the site and not in the railway corridor, and m
be designed in accordance with:

9 Queensland Rail Civil Engineering Technical Specificat
QRCTSPart 41 ¢ Design and Construction of Noi
Fences/Barriers and Transport

i Transport and Main Roads Specifications, MRTS&Ee
Fences prepared by Department of Transport and Ma
Roads, dated March 2019;

1 the drainage considerations for the acoustence set out in
Section 3.1.5 and Appendix B of the repdsfpstream Flooc
Impact Investigation & Site Based Stormwater Qué
Management Planprepared by Calibre Professiori@#@rvices
Pty Ltd, dated 18/11/21, reference ZD005801B,revision B

(c) REEQ certification, with supporting documentation, must
provided to the North Coast Region Development Assessr
Team  (North.Coast.IDAS@tmr.gld.gov.au)  within
Department of Transport and Main Roads confirming that
development has been constructéaaccordance with parts (e
and (b) of this condition.

Note:
SARA Condition 4a makes referenceAmmustics RB Pty Ltd pet No 11-291R21revision 2dated 12
August 2020. Threferene 12 GNBGA&A2Y HE Ad AYO2NNBOG® wl G KSNZ
would have beertt / 2 LJEIn facEa®is evident on page 2 above, this new report is the first revision of
Report No 11291.R21ie Report Ndl1-291.R21.Rev1, datelD October 2022.

By reference toSection 9.0 ofReport No 11291.R21, dated 12 August 2020, the following
recommendation vasmade

dTo achieve the optimum degree of control of rail noise intrusion d:34, 18B, 19A, 19B,
21, 22A and 22Bit is recommendedhat a stepped 3.0m.7m high noise barriebe
constructed along common boundary of the site with the rail resene returned along
side boundaries of selected lods
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4.0  Appropriate Noise Level Limits
4.1 Caboolture Planning Scheme Policy ¢ Bloise

As noted above in Sectidh0, assessment of extent of transport noise intrusion onto St&je22A
and 22B is to be conductdd accordance wit the nowsupersededCaboolturePlanning Scheme
Policy 15 Noise

It is noted thatCaboolturePlanning Scheme Policy §Noiseprovided A Y T2 NX I GA2Yy | & a4l
/ 2dzy OAf Q&4 NBIljdzA NBYSy (i a T2 NidnhotsktapeciiSnoisededeblinisvrS y (i w S
provide details of noise impact assessment methodologies.

In these circumstanced is appropriate to defer t€€aboolture ShirePlaRart 7 Development Codes,
specificallyDivision 16¢ Reconfiguration of a Lot Codad Division 15 A, Noise Cod¢hat applied
under the nowsupersedeclanningscheme It is noted that each document &ethe same limits for
acceptable levels of road traffic noise intrusion, leach issilent on the matter of noise level limits
for rail noise intrusion

In these circumstances, to establish limits for acceptable levels of rail noise intrusion, itaprégae
to make reference to the current requirements of SARA/DTMR;|)iIBTMRInterim Guidelineg
Operational Railway Noise and VibratiQriGovernment Supported Transport Infrastruct(BerMR
Interim Guideline) andtate Code 2: Development in a Railway EnvironmiState Development
Assessment ProvisioMersion 2.8 (SDAP State Code 2).

The requirements of each of these documern&gi) Reconfiguration of a Lot CodadNoise Codéor
assessment of road traff noise intrusion and (iDTMR Interim Guideline ar8DAP State Codd@
assessment of rail noise intrusion atiscussedelow.

4.2 Road Traffic Noise Intrusiog Reconfiguration of a Lot Codend Noise Code

When dealing with the control of roamlaffic noise intrusion, Specific Outcome 3B6f Caboolture
ShirePlarReconfiguration of a Lot Codad SQ ofCaboolture ShirePladoise Codeach set objective
limits for acceptable levels of road traffic noise intrusion

By reference to each of theslmcuments, he appropriate limits for establishing acceptable levels of
road traffic noise intrusion onto RiverbaBktatehas beerderived and have beepresented in several
reports prepared for earlier stages of development of the estalbe nost recent of these reports
prior to the original version of this report (ie Report No-291.R21yas the road traffic noisenpact
report prepared for Stage 184 Report No. 1:291.R15dated 31 July 2017)

The derived noise level limigse as follows:

1 63dBA Lanasnounfacadecorrected' for a Statecontrolled road
T 63dBALaoasnourfacadecorrectedfor any other public road
1  60dBA heqinr nighifacadecorrected

By way of further reference, it is noted thidte current version of QDC MP 4dildings in a Transport
Noise Corridoi(ie version 1.1, dated7 August 2015)mposes a more stringent set of criteria.

' ltisnotedas of 18 February 202fhe current version of SDAP State Code 2 is Version 3.0. However, given the noise level limits specified
in Version 3.0 are the same as Version 2.6 (notwithstanding caveats on when/for which type of developmaris¢hievellimits
apply), the same veian of State Code that wasused for the original report anfibr the preparation of theSARA conditiorisas been
adopted again in this report.

" Lasousnounis defined by DTMR in thefRoad Traffic Noise Management: Code of Practiwé by UK DoE in theCalculation of Road
Traffic as the arithmetic mean of each of the eighteen houkly i«levels between 6:00am and 12:00 midnight on an average weekday
where luo,1nris the noise level measured in dBA that is exceeded for 10% of the specific argehiod.
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Notwithstanding, the fact that QDC MP 4.4 does not apply tacthrol ofroad trafficnoise intrugon
onto the subject site, the acceptance criteria of QDC MP 4.4 are exarhiled.

For residences located in Noise Category 0, QDC MP 4.4 states: "No additional acoustical treatment
required ¢ standard building assessment provisions applgonsequently, the likely most stringent
requirement (to ensure no additional acoustical treatment is required to be implemented to the
design of a residenceyould be achievement of compliance with the upper bound of the Noise
Category 0 band of QDC MR 4 For road traffic noise intrusion, the upper bound of the Noise
Category 0 band is 58dBAosnounfacadecorrected.

Even so, it can be readily demonstrated that, provided that (i)Lth&:snour facadecorrected noise
level due to road traffic oise intrusion does not exce&BdBA and (ii) the residence does not feature
large areas of glazing or significant areas of lightweight external wall construstigmdard building
constructionwill suffice throughout, ie no building upgrades would beuieed.

Finally, it is appropriate tbave regard tdPlanning Scheme PolicyTaffic Noise Attenuatio(PSP6)
of (former) Pine Rivers Shire Council. PSP6 gives further stipptite adoption d the 63dBA limit.

As stated at Clause (4)(a) of PSP6, the intention of the planning scheme policy is to reduce road traffic
noise levels so that the noise levels do not exceed 63dBAesnourat residential dwellings. In addition,

under PSP6 it was determined thiatogsnour road traffic noise levels less than 55dBA are generally
acceptable and do not warrant any specific attention being paid to the construction of dwellings
subjected to noise of this level.

Under PSP6, for lots subjected to road traffic noise leweBES5ABA or greater, Council requires that
LINPLISNIIe y2G8a 6S LXIFOSR 2y [/ 2dzyOAf Q& LINRLISNI &
adverse impact of road traffic noise on the individual properties.

Having regard to the discussion above, it is abered that the most appropriateriterionto adopt is

the 63dBA facadeorrected Laioashourny NOISE level limit.  Thigriterion is to apply at all lowset
residences and the lower level of highset residendesompliance with this limit is met, thexeill be

no warrant to undertake any further action to ameliorate noise intrusion onto the site or into any
residences.

It should be noted that 63dBA is the same limit as that which was applied to the earlier Development
Application lodged in 2004/05 for ¢hearlier stages of Riverbank as well as for the assessment of (i)
Stages 3A and 3@ugust 2014)(ii) Stage 6A1 (SeptembedB), (iii) Stage 10C (March 2016), (iv)
Stages 11, 12 and 14 (August 2Q16)Stage 8 (July 201,9nd (vi) Stage 18A (July 2017)

4.3 Rail Noise Intrusiory DTMR Interim Guideline and SDAP State Code 2

In March 2019, DTMR issuddterim Guideline¢ Operational Railway Noise and Vibrati@n
Government Supported Transport Infrastructy2TMR InterimGuideline). At Table 2.2.1DTMR
Interim Guideline states the limits for acceptable levels of noise intrusion from rail movements. It also
provides guidance on the appropriate modelling and measurement methodologies to be used when
assessing the impact aoise and/or vibration intrusion.

The sameiinits for acceptable levels of rail noise intrusion are gsesented in Table 2.2.2 &ftate
Code 2Development in a Railway EnvironmefiState Development Assessment Provisions Version
2.6(Refer Footnat II, above)(SDAp State Code 2)
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Performance OutcomeBO25 andP@6 andthe accompanyind\cceptable Outcome@ncluding the
relevant noise level limitg)resented in Table 2.2.2 8DAP State Codeafe restated below.

Performance Outcomes

Acceptable Outcomes

PO25Development
involving:

1. an accommodation
activity; or

2. land for a future
accommodation activity
minimises noise intrusion
from a railway or type 2
multi-modal corridor in
habitable rooms.

AO25.1A noise barrier or earth mounid provided which is designed, sited a
constructed:

1. to meet the following external noise criteria at all facades of the builg
envelope:

a. Xc p Ragtanoudfacade corrected

b.XXy TR. ! 0aAyadt s S$OSYl YlinkhY)tradedofedtydd
2. in accordance with the Civil Engineering Technical Requireq€iIESR014

Design of noise barriers adjacent to railways, Queensland Rail, 2011.

Note: To demonstrate compliance with the acceptable outcome, it is recommended adeRHEEd
noise assessment report be provided.

If the building envelope is unknown, the deemidcomply setback distances for buildings stipulat
by the local planning instrument or relevant building regulations should be used.

In some instances, the degs of noise barriers and mounds to achieve the noise criteria above
ground floor may not be reasonable or practicable. In these instances, any relaxation of the cri
at the discretion of the Department of Transport and Main Roads.

OR all of thdollowing acceptable outcomes apply:

AO25.2 Buildings which include a habitable room are setback the maxin
distance possible from a railway or type 2 muttddal corridor.

AND

A025.3Buildings are designed and oriented so that habitable rooms areddc
furthest from a railway or type 2 muithodal corridor.

AND

AO025.4Buildings (other than a relevant residential building or relocated build
are designed and constructed using materials which ensure that habitable r
meet the following internal aise criteria:

1.XnpR.! aAay3ats SOSyid YlimdXdzY &2 dzyH
Note: Noise levels from railways or type 2 muftddal corridors are to be measured in accordance w
AS1055.¢ 1997 Acousticg Description and measurement efivironmental noise.

Note: To demonstrate compliance with the acceptable outcome, it is recommended that a

certified noise assessment report be provided.

Habitable rooms of relevant residential buildings located within a transport noise corridoroonngty

with the Queensland Development Code MP4.4 Buildings in a transport noise corridor, Quee|

Government, 2015. Transport noise corridors are mapped on the State Planning Policy Inte|
Mapping System.

Performance Outcomes

AcceptableOutcomes

PO26Development
involving an
accommodation activity
minimises noise intrusion
from a railway or type 2
multi-modal corridor in
outdoor spaces for
passive recreation.

AO26.1A noise barrier or earth mound is provided which is designed, sited
constructed:

1. to meet the following external noise criteria in outdoor spaces for pas
recreation:

a. M§2dBA LAeq(24hour) free field
b. M84dBA (single event maximum soupigssure level, Amax passby free field
2. in accordance with the Civil Engineering Technical Requirem€iIESR014
Design of noise barriers adjacent to railways, Queensland Rail, 2011.
OR
AO26.2Each dwelling has access to an outdoor space for passiveation which

is shielded from a railway or type 2 muttiodal corridor by a building, a solid ga
free fence, or other solid gafoee structure.

AND
AO26.3Each dwelling with a balcony directly exposed to noise from a railwg

type 2 multimodal corfdor has a continuous solid gdee balustrade (other thar
gaps required for drainage purposes to comply with the Building Code of Aust
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4.4 Rail Noise Intrusiorg Specific Requirements for Stag@1, 22A and 22B

Under the provisions oSection 246Zand Section 246ZAf Building Act 1975a Transport Noise
Corridor (TNC) has been designated along both sidéemh Coast Rail LineA graphical depiction
of the TNCshroughout Queenslands available from the Department dBtate Developrant,
Infrastructure Local Government and PlannifigSDLGRP State Planning Policy (SPP) Interactive
Mapping SysteniiMS)website

An extract fronthe SPP IM@ebsite showing theurrent NCRINCacross Stage?l, 22A and 228
presented in Figur8. Asis evident in this figurahe NCRL TNC extends 250m from the centreline of
the nearest rail line.

All residential allotments located within a TNC will need t@beustically designed in accordance with
the requirements of QDC MP 4.4 having regard to the relevant noise categorieQDhéMP 4.4
noise categories can be determined by reference to thD8DLGPSPP IMS websitr in accordance
with the alternative sié-specific noise level assessment method

An overview of QDC MP 4.4 is presented in Attachment A together with a summary of advice from
DTMR regarding the application A63671- 1989 Acoustics Road Traffic Noise IntrusierBuilding

Siting and Conatictionto the acoustical design of residential premises within a TD&Eails regarding

QDC MP 4.4 are presented below in Sectidn

4.5 QDC MP 4.4 Buildings in a Transport Noise Corridor

451 Overview

The stated purpose of QDC MP A.40 edsiirenabitable roomf Class 1, 2, 3 and 4 buildings located

in aTransport Noise Corridare designed and constructed to reduttansport noisé. Table 1 in
Schedule 3 of QDC MP 4.4 sets noise categories deygendon the external noise level to which the
dwellings are subjected when measured at a distance of 1m from the facade of the proposed or

existing building.

Thenoise categoryevelsof Table 1 are reproducdaelow.

State-Controlled Roads and Railway Land
QDC MP 4.4 : . . .
NoiseCatedor Designated Local Government | Single Event Maximum Noise Leve
g y RoadS,LAlo(lshour)(d BA) I-Amax passb)(dBA)
Category 4 ¥ To R.! X yp R.!
Category 3 68-72 dBA 80-84 dBA
63-67 dBA 75-79dBA
Category 1 58-62 dBA 70-74 dBA
X p1T R.! X cdp R. !

Tablel ¢ Noise Categoryevels Reproduced from QDC MP 4.4 Schedule 3, Table 1

VM hy FRHAOS FNBY 5¢aw O6FyR Fad y20SR Ay 5¢awQda ¢ NdswellddpaNScheddeA S al yI
3 of QDC MP 4,4uilding upgrade requirements may be determined either (i) by application of noise categoriesitet from the
DSDILGBPP IMS website, or (ii) from the results of the alternativespific noise assessment.

V' In contrast to other Codes and Guidelines, QDC MP 4.4 permits assessment of extent of road and rail noise intrusiositnto the
take account of shielding provided byisting and approved buildingsplyé K SNB & | LILINE SR 0 dzAngsRorywhith ¢ NB T S NE
formal building approval has been granted, or (ii) in the case of the specific building being assessed, where buildiabispeioy
sought. It does not allow the shielding of future y&i-be-constructed buildings which are not partthie application being made to be
taken into account when determining the extent of noise intrusion onto other parts of a site that will ultimately be shieithett in
whole or in part, by future intervening buildings.
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Recognising the discontinuities and resultant practical uncertainties evident in the noise level class
intervalsset inTable 1, DTMR issueddirective requiring that, in the case of Statentrolled roads,
the class intervals be adjusted.

The updated road traffic class intervals are presented in Tabl@v&rpagetogether with, for
consistency, the class intervals for rail noise reconcilehénsame manner.These updatedlass
intervalshave recently been included in the SPP mapping.

QDC MP 4.4 State-Controlled Roads and Railway Land
Noise Cate 6 Designated Local Government | Single Event Maximum Noise Leve

g ry RoadS,LAlo(mhour)(d BA) LAmax passby(d BA)

Category 4 X yp R.!
Category 3 cy R.! X y2Aas yn R.! X y2Aias
co R.! X y2A4aSs Tp R.! X y2Aas
Category 1 py R.! X y2AaS Tn R.! X y=dBA S
<58 dBA <70 dBA

Table2 ¢ Corrected QDC MP 4Moise Categades
45.2 Determination ofQDC MP 4.Moise Categories

As noted abovethe noise categories applicable to any particular site adjoining the rail reserve can be
determined by reference to thBSDILGBPP IMS website.

Alternatively, the noise categories may be determined in accordance with the alternativapsitéfic
noiselevel assessment method of Schedule 3 of QDC MP 4.4.

In addition,QDC MP 4.4 also permits building upgrade requirements to be determined either (i) by
application of noise categories determined from tAEDILGBPRMS website, or (ii) from the actual
noise categories resulting from tlaternativesite-specific noise assessment.

When applying the alternative sigpecific noise assessment method to the determination of either
the noise categories or the building upgrade requirements that apply tepegific residence located
within a TNC, due consideration may be given to the following matters:

1. Site topography.

2. Beneficial shielding provided by any barriersither existing or required to be constructed
as a condition of the approval of tli&evelopment Application over the subject site.

3. 102dzai A0t &KASEtRAY3I LINRPOARSR o6& SEA&GAYST
0dZAf RAy3aé¢ NBFSNER (G2 O0A0 o0dzAf RAy3aa F2NJ gKAOK
in the case of the specific bding/s being assessed, where building approval is being sought.

4. Determination of the relevant noise category may be made on a faspdeific basis, but
where the total area of the facade of a habitable space is exposed to two or more noise

categories, he higher noise category would apply to the whole facade of the particular
habitable space.

VI The discontinuitiesre the gapdetween the upper bound of one Noise Category and the lower bound of the next higher Noise Category.
Discontinuities give rise teesultant practical uncertaintiesFor example, should the residence subjected to an external noise level of
74.5dBALxogsnour) be ascribedh Noise Category 1 designation or a Noise Category 2 designation? To resolve this undbegaipper
bound of one Noise Category must be equivalent to the lower bound of the next higher Noise Category. The correctedegoises Cat
are presented in Table 2 and are also presented on mapping froDSEHLGBPP IMS website, refer Figures3a
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Furthermore and as a result of advice provided by DTMR, the following refinements to the site
specific noise assessment may also be applicable:

5. In April 2012, pdated advice from DTMR resulted in further refinement of the acoustical
design procedures.This updated advice contends that in situations where noise contours
can be plotted at fine gradation around the external facades of the building being assessed,
such that noise levels can be determined with precision at individual building facade
elements, the calculation procedures of AS3671989 Acoustics- Road Traffic Noise
Intrusion- Building Siting and Constructionay be adopted in lieu of theoise categories
and the minimum Rvalues presented in Schedule 1 of QDC MP 4.4 to determine the precise
level of building upgrade required to be implemented to achieve compliance with the internal
sound level of AS/NZS 21071B)Acoustics¢ Recommended Design Souhdvels and
Reverberation Times for Building Interi8tthat is applicable to the specific space.

Notes:

9FOK 2F GKSasS AGSya 27F | Rizahspdit Néise Managénteyt C&lg’dt 2 NE S R
Practice November 2013.

AS367Xk 1989, as its name suggests, provides guidance on dealing with road traffic noise intrusion.

There is currently no equivalent standard to deal with railse intrusion into habitable spaces.
Notwithstanding, even thougihS3671¢ 1989 is not diretly applicable to the control of raioise

intrusion, it can be demonstrated that it is a relatively simple matter to apply standard acoustical

theory and calculation techniques to the processe& 88671 1989 to yield acceptable outcomes

for noise intusion from electric trainsRefer also tdAttachment Afor further discussion regarding

the impact of noise intrusion generated by diesel trains.

5.0  Methodology
5.1 Calculation of Extent of Road Noise Intrusionto Stage 22A
To determine the actual extent of road traffic noise intrusion onto the dite, SoundPLAN"

prediction modelthat was preparedor the original assessment of road traffic noise intrusion onto
Stage 18A was extendeditclude Stage 224As well

VI The minimum Rvalues presented in Schedule 1 of QDC MP 4.4 were determined for a generic building design by applying the calculation
techniques of AS3674.1989 to achieve compliance with the satisfactory internal sound levels of AS/NZS 2107:2016. Refer tabulation
of Referenced Documentsf QDC MP 4.4. Because it was necessary to cover a moderately wide range of functional variances for each
particular space (ie number of exposed facades, floor areas, areas of glazing, ceiling height, presence of roof/ceilicgjorpnst
presence of entry door, etc) in doing so, as well as deal with (i) a 5dBA spread of noise levels within each noise odtéijory a
generalised (and usually conservative) offsets between d@jshoury and laeg,1nmigntvalues and (b) ogishoury @nd Laeg1hrdayvalues, a
significant degree of conservatism was built into the minimumdRes of Schedule 1.

In addition, the minimum Rvalues of Schedule 1 have been determined on the basis that equal levels of acoustic energy are transmitted

via eah of the specific building elements. In practice, the acoustical performance of wall and roof/ceiling constructions,d®ren un
GadlyRINR O2yaiNHzOGAZ2y ¢ 02y Rvalies fyséhadule IF AsSyesuf &f S, Sfeincing éflle RY A Y A Y dzY w
performance requirement for glazing can be undertaken without increasing the level of noise intrusion and without jecgardisin
compliance with the relevant internal sound levels of AS/NZS 2107:2016.

When due consideration is also given to the attegel of noise exposure at the facade, rather than adoption of the applicable 5dBA
noise category band, a further refinement of the g&rformance requirement for glazing can be conducted, again without jeopardising
compliance with the relevant internabund level requirement. As a result, when these refinements are adopted, it has been determined
that, in almost all instances, the glazing to habitable spaces will not need to be upgraded to the degree stated in Sdhedotrmore

and in particularfor spaces with relatively low areas of glazing and exposed to noise levels at or around &3@BAor road traffic

noise intrusion, it has been determined routinely that full compliance with the relevant internal sound levels of AS/N28181Gin

be achieved without requiring any upgrade beyond standard construction be made to the acoustical performance of the glazing.

Vit SoundPLAN is an integrated software package for noise and air pollution evaluation developed in Germany by Braunstein + Bernd
DYool @ LG KFra 0SSy O2y¥FAIdz2NBR (G2 LINBRAOG (KS SEGSyréficadke 6 A0 NERI R
intrusion algorithms, (ii) rail noise intrusiday application of the<ildeReport130 rail noise intrusion algorithms and (ii) by application
of the CONCAWE industrial noise emission algorithms. It is in use in more than 48 countries and igedmdad application
throughout Australia. It is endorsed by DTMR, MBBEX; Queensland DES and most other State environmental authorities.
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TheLINBRAOQGA2Y 2F NRBIR GNIFFAO y2AaS AYyGNHAAZY 2y
algorithms as applied by the SoundPLAN computer program.

The noise model was prepared using the proposed site layout andutrently proposedinished
ground lesels as advised by Calibre Consulting. In addition, to maintain consistency with the
assessments conducted f8tages 6A1, 8, 10C11, 12 14 and 18Athe samedata re the road traffic
volume, mix and speedata for Market Drive, ie @provided by the Pject Traffic Engineersvas
adopted agairf. This data is restated below.

Market Driveq West of Roundabout

9 Traffic Volume: 8440 AADT
9 Percentage Heavy Vehicles:4%
I Traffic Speed: 60 km/h

Market Driveg East of Roundabout

I Traffic Volume: 9250 AADT
9 Percentage Heavy Vehicles:4%
I Traffic Speed: 60 km/h

The model also took account of the various sipecific variables which influence the level of road
traffic noise emission onto the site.

These included:

E ]

Road gradient

Site topography

Receptor height

Distance from road

Angle of view to road

Roadsurface conditions

Vertical alignment of road

Alreadyconstructed residences

Attenuation by intervening high ground
Attenuation by purposalesignedStage 18/arriers
Attenuation byproposedbarriersto attenuate rail noise intrusion (Refigures 10A &0B)

= =4 -4 A& -4 8 A _a -2 -2

The level of noise intrusion across the site was determined for each of two heights above ground, ie:

(i) 1.8m for lowsetresidencesand lower level of any highset residences
(i) 4.6m forfirst floor level of any highset residences

X &/t Odg FGAZ2Y 2F w2l R ¢NIFFAOES 'Y 5293 | a{h3 igiyRoaleanddakouss A& (KS
local authorities.

X It is noted thatin February 2017, Council provided the results of traffic modelling\feier Pad which will join Market Drive in the
future. The traffic volumes presented at that time were consistent with traffic volume data adopted previously for Market Drive.
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The results arshown as a series of noise contours presented in the following figures:

1 Figure4: Lowset residences and lower level of highset residences, with 1.8m high Warrier
Stage 18ALots 945 and 946as required by Rport No 11291.R15 1dBA
contours

1 Figured4A: Lowset residences and lower level of highset residences, with 1.8m high Warrier
Stage 18A Lots 945 and 946eguired byReport No 11291.R1555dBA and 63dBA
contours

1 Figureb: First floorlevel of highset residences, with 1.8m high bartio Stage 18A Lots 945
and 946 agequired byReport No 11291.R151dBA contours

1 FigurebA: First floorlevel of highset residences, with 1.8m high barrieStage 18A Lots 945
and 946 agequired byReport No 11291.R1555dBA and 63dBA contours

Asnoted above in Section 5.%,is considered that the most appropriatziterion to adopt when
determining acceptable levels of road traffic noise intruseothe 63dBA facadeorrectedLlaioashour)
noise level limit. Thisriterion is to apply at all lowset residences and the lower level of highset
residences.If compliance with this limit is met, theneill be no warrant to undertake any further
action to ameliorate noise intrusion onto the site or into any residences.

From the results presented in these figures, it can be seen thate was no intrusion of the 63dBA
noise contour onto any of the lots of Stage 2&feither groundfloor level facades iofirst floor level
facades of highset residence# these circumstancethere is no warrant to require that any further
action be taken to attenuateoad trafficnoise intrusion into any residences of Stage 2&/Ashould
be noted that this approach is fully consistent with the methodolagppted when assessing the
impact ofroad traffic noise intrusion onto Stage 18&f Report No 1291.R15.

52 Calculation of Extent of &l Noise Intrusiononto Stage21, 22A and 22B
5.2.1 HistoricalOverview

In 2011, a rail noiseodelwas prepared to evaluate the extent of noisgrusion onto thevarious
stages of Riverbank located on therthern side oMarket Drive Having regard to each of Matters
1-4 above this model was used to determine the act@DC MP 4.doisecategories thatvould apply
all lots located within theelevant setback from NCRL @60m as appliegbrior to 1 July 2015) or
within the 100m wide TNG$ applied frorml July 2015 to 28 January 2Q2txlusive.

The prediction ofail noiseintrusion onto the sitewasconducted using the Kild@eport130*' noise
level predictionalgorithmsendorsed by Queensland Rail aaglapplied by th&oundPLAMomputer
program. The inputs into the Kild&Report130 rail noise modelere derived from information
provided by QR with respect to rail alignment, traindypcoustic source height for each type of train,
train length, train speeds and source noise levels for the relevant type of teaMax at 10m and
25m andSEK!"at 25m. In addition, due regamlasgiven to the number of dailyail movements on
the NQRL

Therail noise model was configured to predict bdikeg,2anr@nd lamax passbinOise levelonto the lots on
the northern side of Market DriveAs required under Schedule 3 of QDC MP 4.4, the facadected
Lamax passbyl0ise levelsre to be useds the basis for determining the extent of rail noise intrugitin

X Nordic Rail Traffic Noise Prediction MethatNB LI NBR F2NJ ¢ KS b2NRAO [/ 2dzy OAf 2 FheKidg A 4 1 SN&E Q
Report130 methodology is the set of noise prediction algorithms endorsed by QR

X SEL is theabqis value which has the same energy sound pressure level dsdhevalue measured during the passage of the particular
train being assessed for the duration, T, of that passage.

X Notwithstanding theslightdifferences in definition betweebamax passbas applied by SoundPLAN and Single Event Maximum Noise Level
as designated by QR, for the purposes of assessment against the requirements of QDC MP 4.4, both metrics can be cobsidered to
interchangeable.
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Due account was also taken of the site topograpigiuding thesite earthworks levelscrossthe
various stages of Riverbahlstatecurrent at that timeas well as the noise barriets proposed to be
constructedalong the rail reserve boundary of lasgjoining the rail line

It should be noted that the transport noise models (ie both road and rail) were prepared using the
Calibre earthworks design cumeat 16 July 2020Sputhern Precinct 3d Design Contours.degd
incorporated amendments made to the design by Calibre on 21 July 28202 Prelim 3d
Contours.dwy

The calculations also took account of the various-secific variables which inflaee the level of rail
noise emission onto the site.

These included:
i Topographcal shielding
Distance from rail tracks
Shielding provided by existirsgructures, if any
Vertical and horizontal alignment of rail line
Reflection from opposite facadet any
Angle of view to rail line
Receptor height

= =4 4 -4 -—a A

The output of the model was validated agairtke series of noise of measurementisat was
conducted omsite continuously from 9:30am Tuesday 1 November to 9:40am Wednesday, 2
November, 2011.

5.2.2 Update toRail NoiseModel

Historically, he Kilde Report 130 methodology has been shown to achieve good correlation with
measured noise levels, especially at short distance from the railTihis.was the case for the original
assessments conducted 2011.

More recently, howeverit has been determinedn numerous occasiorthat the actual level of noise
intrusion onto sites adjacent to rail lines trafficked by electric trainslieen overstated on the QDC
MP 4.4 noise category bands shown on IeDLGPSPP IM&ebsite. In these instances, the prudent
course of action has been tmdertake a validation process for angw or updated assessment of rail
noise intrusiornto confirm the suitability of the KildReport130 algorithms at the site. Ideallguch
validation should take account of both th&ax passp@and theLaeqzanounnoise level parameters.

To verify whether the original noise model wstill appropriate and still accurately predicting the

degree of intrusion of rail noise onto thées it was necessary to realidate the model.Tore-validate

the rail noise modeboth attendednoise level measurementnd unattended noise level monitoring
wereundertaken.¢ KS Y2y AG2NAyYy 33 § 20nFAighre nd Rigure8K 26y | a a! ¢

The attended noise level measurements were conddaiver two peak rail traffic periods, ie (i) from
05:25am to 08:00am on Wednesday 01 July 2020 and (ii) from 04:55pm to 06:25pm on Friday 03 July
2020. The noise levels generated by 26 inbound and ¥ outbound train passbys were measured.

W 20FGAZ2Y Al é g1 & N It NEeY that KoBatioyf S\I' v lacated i Staige 4B, rather than on either of Stage
22A or 22B. At the time of undertaking the noise of a measurements, construction activities were being conducted imxiwsty pr
to Stages 22A and 22B. In teasrcumstances, to avoid extraneous noise intrusion, it was deemed more appropriate to conduct the
noise of measurements monitoring one away from any construction activities. The most appropriate secure location in these
circumstances was determined te thocation "A".
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In addition, unattended noise level measurements were conducted over the period ie from 10:00am
on Wednesday 01 July 2020 to 06:30pm on Thursday 03 July 2020. From this data, the noise levels
generaked by clearly identifiable train passbys were able to be derived during periods when the
otherwise prevailing ambient noise levels were comparatively low. The movements on the line for
the periods of time of the unattended esite noise level measuremenigere retrospectively cross
referencedr 3+ Ayad GKS &l OlGdzZt €t20FGA2y GNIAY GAYS&é¢ R

In total, the noise generated byl3 train passbys was able to be measured directly during the
unattended noise level measurements. On each occasi@l,«h Y and MaxXV'noise levels were

recorded electronically.Ly 020K Ol asSaz GKS alYLfAy3 | yR y2A
Attachment A Railway Noise Assessment Report Structure and Specifichasussen adopted.

QX

The measuredree-field noise levelst LocationdAs are presented below:

$  Lamaxpassby 83.3dBA
T Laeq@shouy  57. 2dBA

The rail noise model was validated to th@expasshy 0 [ 2 O Afterangorparatidgehe latest lot
layout prepared by RP&nd earthworks design levels as provided by Caljlereesarthworks design
current at 16 August 2027iin Design 2022016.dahd 12d OUTOUT pads and string draped,ake
validated noise model was then used to predict the actual levedibhoiseintrusion (determined as
Lamax mssby acrossStages 21, 22A and 22B.

5.3 Rail Traffic Noise Prediction Scenarios
Four rail noise scenarios have been modelled. The details of each are presented below.

Scenario 1:  Receiver height set at 3m agl (ie occupant eatevel in private open space), NCRL
Lamax mssbynoise levels, no barriers constructed. Refer Figuie free fieldLamax mssby
noise leves.

Scenario 2:  Receiver height set at 1.5m agl (ie occupant ear level in private open spHiR),
Lamax mssbyNOIse levels2.0m4.0m high acoustibarrier arrangement to Stages 22A
and 22Bas shown in Figueel0A and 10B Refer Figur&@ for 84dBA hnax mssbyfree
field compliance noise level contoplot.

Scenario 3:  Receiver height seit 1.8m agl (ie ground floor level facades), NGRA fkssoynoise
levels,2.0m4.0m high acoustibarrier arrangement to Stages 22A and 22B as shown
in Figues 10A and 10B Refer Figur& for the ground floor level QDC MP 4.4 Rail
Noise Categories fa@ll lots within the TNC associated with NCRL.

Scenarict: Receiver height set at 4.6m agl (ie first floor level facades), NGRkskwynoise levels,
2.0m4.0m high acoustidarrier arrangement to Stages 22A and 22B as shown in
Figures 10A and 10B Rder Figure9 for the first floor level QDC MP 4.4 Rail Noise
Categories for all lots within the TNC associated with NCRL.

Note:
As discusse@bovein Section5.2, the laeqoany 2 A &S £ SGSt  YSIAG daNBABAp G [ 2 O
This value includesoise measured from sources other than rail trafficiuding bird noise and road
traffic noise fromMarket Drivg. As compliance with theadq24nr Noise level limit for rail noise
AYGUNXzaA2Yy Ayid2 LINAGIGS 2L48Y 2 dre@yifetdoined tkaK A SOS R
compliance would be achieved across the entirety of t@de22A and 22B

XV Laeq1iS the equivalent energy sound pressure level of the passage of a train measured over the measurement time period h€r@ec), w
¢ Aa aSd (2 pc aSO2yRa&X AS cn aSO2yR YSI| azRBeaBy i Ay dSNBFE fSaa n

XVI MaxL is the instantaneous maximum noise level measured during the passage of a train when the noise level is due titbE train
and not extraneous noise.
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6.0 Discussion of Results
6.1 Road Traffic Noise Intrusion

As discussed in Section 5.1, there will be no intrusion of the 63dBA noise contour ontitlagyots

of Stage 224t either ground floor level facades of lowset and highset residences or the first floor
level facades of highset residencedn these circumstances, there is no warrant to require that any
further action be taken to attenuate raktraffic noise intrusion into any residences within Stage 22A.

6.2 Degree of Compliance with Private Open Space Noise Level famRail Noise

From the results presented in FiguBe it can beseen that with no acoustic barriers in place, the
84dBAfree field Single Event Maximum SPhnfdk passhy noise level limit for rail noise intrusion into
private open spaces (as sethy a wniedm Guideling Operational Railway Noise and Vibratipn
Government Supported Transport Infrastructared Table 2.2 of State Code 2: Development in a
Railway Environment dDAP/ersion 2. will be exceededn parts of Lots 1508518, 15471554,
1565 and 1566notably within the preferred private open space area on these .Iots)

Consequently, there is a requirement to construct an acoustic barrier to adequately control rail noise
intrusion into the private open spaces of Lots 18 8, 15471554, 1565 and 156

As shown in Figure 7, with the 2.04tOm high acoustic barrier to Stages 22A and 22B in place,
compliance with the 8dBAfree fieldSingle Event Maximum SPhuk passhy noise level limit will be
achieved across all lots within Stages 21, 22A and 2ZBe alignment of this acoustic barrier
arrangement is shown in Figures 10A and 10B.

6.3 Resultant Noise Categories

From the results presented in Figu8¢ie ground floor levefacades wittthe 2.0m-4.0m high acoustic
barrierin place), it can be sedhat, atthe ground floor levelall lots within the TNGvill be located in
the Noise Category 2 band or lowelhat is,none of the lots will be located in either the Noise
Category 3 or Noise Category 4 bands when lowset residences are constructed.

Furthermore,from an inspection of the noise contours presented in Figure Yi(g floor level of
highset residencewith the 2.0m4.0m high acoustic barrién placg, it can be seen thaf) onlythose

lots adjoiningthe rail line willlie within either the Noise Category 3 or 4 baadd (ii) depending on

the placement of the residence on the lot, the upper level of the residences may be wholly within the
Noise Categor$ band

These outcomes are in stark contrastthe noise category designations that would apply otherwise
under theSPP IMS websitghereby all lots of Stages 22A and 22Bhether accommodating lowset
or highset residencesare shown lying in either thRoise Category 8r 4 bands.

The breakdowrof the noise categories applicable to the 81 lots located within the TNC (ie Lots 1482
1487 and 1492566) is presented in Tablesb3overpage.For ease of comparison, the resultant noise
categories have been cologoded to the contours shown in Figgi® and 9

Note:

As discussed further in the notes following Tabl&b)ots exposed to two noise categories, the
higher of thenoise categoryhas been designated for the particular.Idthis is notwithstanding
the factthat, in many instances, it isity expected that the placement of the residential building
on the lot will be such that the dwelling itselfll be set back sufficiently from the boundary such
that the lower noise category will apply to the residence.
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QDC MP 4.4 QDC MP 4.4 QDC MP 4.4
NoiseCategory Noise Category Noise Category
Lot No |  py Floor Level | LotNo |  py Floor Level | LOtNO | by Floor Level
Ground | First Ground | First Ground | First
1482 0 0 1493 0 0 1500
1483 0 0 1494 0 0 1501
1484 0 0 1495 0 0 1502
1485 0 0 1496 0 0 1503
1486 1497 0 1504
1487 1498
1492 0 0 1499

Table3 ¢ QDC MP 4.4 Rdiloise Categoriefor Stage21 (Lots1482-1487 and 14921504)
With Stepped2.0m-4.0m High Acoustic Barrier to SitdrefFigures 8-10B)

QDC MP 4.4 QDC MP 4.4 QDC MP 4.4
Noise Category Noise Category Noise Category

Lot No | by Floor Level | LOtNo | by Floor Level | LOtNO | by Floor Level

Ground | First Ground | First Ground | First
1505 2 1513 2 4 1521 2 2
1506 2 2 1514 2 4 1522 2 2
1507 2 2 1515 2 4 1523 2 2
1508 2 4 1516 2 4 1524 2 2
1509 2 4 1517 2 4 1525 2 2
1510 2 4 1518 2 4 1526 2 2
1511 2 4 1519 1527 2 2
1512 2 4 1520 1528 2 2

Table4 ¢ QDC MP 4.4 Raioise Categoriefor Stage22A (Lots15051528
With Stepped2.0m-4.0mHighAcoustic Barrier to Site (Ref Figuresl8B)
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QDC MP 4.4 QDC MP 4.4 QDC MP 4.4
Noise Category Noise Category Noise Category
Lot No |  py Floor Level | LotNo |  py Floor Level | LOtNO | by Floor Level
Ground | First Ground | First Ground | First
1529 2 2 1542 2 2 1555 2 4
1530 2 2 1543 2 2 1556 2 4
1531 2 2 1544 2 2 1557 2 4
1532 2 2 1545 2 2 1558 2 4
1533 2 2 1546 2 2 1559 2 4
1534 2 2 1547 2 4 1560 2 4
1535 2 2 1548 2 4 1561 4
1536 2 2 1549 2 4 1562 4
1537 2 2 1550 2 4 1563 3
1538 1551 2 4 1564 2 3
1539 1552 2 4 1565 2 4
1540 2 1553 2 4 1566 2 4
1541 2 2 1554 2 4

Notes:

Table5 ¢ QDC MP 4.4 Raloise Categoriefor Stage22BLots15291566
With Stepped2.0m-4.0m High Acoustic Barrier to Site (Ref Figure$GB)

The Noise Category determin@ans presented above in Tabl&5 have been derived
directly from the noise contour plots prestd in Figure8 and9 and in accordance with
the advice from DTMR as outlined in Secddih2 above. These noise categories may be
usedat BAto guide the acoustal design of residences to be constructedtba lots within
the future TNC

It is important to note that, on may lots, the noise category that has been designated for
the particular lot in each of Tabl&s5 has been the result of a very minor incursion of the
higherof the twonoisecategory bandintrudingonto the lot. In many instances, it is fully
expected hat the placement of the resideial buildingon the lot will be such that, even
though a small part of the lot will be subject to the designated noise category, the
dwelling/sitself ¢ either in whole or in large pag will likely be set back sufficiegtfrom

the boundary such that the next lower noise category will apply to the residefoe lots

to which this consideration would apply can be determined by reference to Figures 8 and
9. These figures can also be used to determine the building setiwdis would need to

be achieved to avoid intrusion of the higher noise category onto the residence itself.
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7.0 Conclusions

From the results of the assessment above, the following conclusions can be drawn:

1 There will be no intrusion of the 63dBA noise contour onto any of the lots of Stage 22A.
Gonsequently, there is no warrant to require that any further action be taken to attenuate road
traffic noise intrusion into any residences of Stage.22A

1 With no acousc barrier in placethe 84dBAfree field Single Event Maximum SPlnk passby
noise level limit for rail noise intrusion into private open spaces (as sét bya wridedim
Guideline¢ Operational Railway Noise and VibratignGovernment Supported Thgport
Infrastructureand Table 2.2.2 of State Code 2: Development in a Railway Environn&DASf
Version 2.3 will be exceeded across parts of Lots 13688, 15471554, 1565 and 1566.

1 With the 2.0m-4.0m high acoustic barrier arrangement shown in Figui®A and 10B,
compliancewith the 84dBA fee field Single Event Maximum SPln passy and @dBAfree
field Laeg22nrn0ise level limitset under DTMR Interim Guideline aB®AP State Codenll be
achieved across all lots within Stages 21, 22A and 22B

w With this barrier arrangement in place, and as required by DTMR, the updated QDC MP 4.4 noise
categories applying to both the ground floor and first floor levels will be as presented in
Tables 3. Refer also Figures 8 and 9.

8.0 Recommendatios

Toachiew adequatecontrol of railnoise intrusion ontdStages 21, 22A and 22Bis recommended
that a stepped2.0m-4.0m high noise barriebe constructed along common boundary oftlsite with
the rail reserveand returned along side boundaries of selected.lots

The barrier arrangement is shown in Figures 10A and 10B.

Specifically,by reference to Figure 10A (Stage 22#g barrier is to extend(i) along the NW
boundaries of Lots 1508512 at3.4mhigh with a 30m highreturn constructed along the northern
boundary of Lot 1508 and 20m-3.0m highreturn constructed along the SW boundary of Lot 1512
and (ii) along the NW boundasof Lots 15131518 at3.8m-4.0mhigh with a 2.81-3.4m high return
constructed along the NE boundary of Lot 15TBis barrier is to connect to the Stage 22B barrier as
shown in Figure 10B and described directly below.

Further, by reference to Figure 1{Btage 22B)the barrier noted above that is to be constructed
along the NW boundaries d5131518 is to connect to 2.0m4.0m high barrierconstructed along
the NW boundaries of Lots 154566 together with a 4m high return constructed along the
southern boundary of Lot 1566.

All heights are relative to the top of the retaining wall. Notwithstanding, it should be notedtibat
details of thebarrier, notably the heights of individual barrier elements along the NW boundary of
individual lots will besensitive to the detailed design of the retaining wall and any subsequent changes
to the earthworks levels across Stages 22A andr2@@during the detailed design phase.

As required byAO25.1 and AO26.1 froBtate Code 2: Development in a Railway tB&mvent of SDAP
Version 2.6 the barrier will need to be designed and constructed in accordance with QR Civil
Engineering Technical Requireméii/IESR014 Design of Noise Barriers Adjacent to Railwé&)s

XVIl 1t is noted that the current version of SDAP (ie Version 3.0) specifiesaihnoisebarriers comply with different QR/DTMR technical
requirements/specifications. These different QR/DTMR technical requirements/specifications have been (prematurely) agopted b
SARA at Condition 4b 8RA Response No. 21PB760 SRAdated 7 December 2021.
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Adoptinggenerallythe same wordigin thecurrent SARA conditionbowever the suggested wording
for the updatedcondition is presented below.

ReferralAgency Conditiorxx

(a) Carry out the development generally in accordance with the repsgessment ani
Control of Rail and Road Traffic Noise Intrusion onto Sta@e21, 22A and 22B
Acoustics RB Pty LiRéport Ref11-291.R21Rev1 (dated 7 Octolb022) in particular

9 Construct 2.0m4.0m high noise barriers in accordance with Section !
Recommendations and Figures 10A and 10B (alignment of acoustic barriers tc
22A and 22B).

(b) The noise barrieranust be designed in accordance with:

9 Queensland Rail Civil Engineering Technical Specifica@BCTSPart 41¢ Design
and Construction of Noise Fences/Barriers and Transgait

9 Transport and Main Roads Specifications, MRTS&Be Fencesprepared by
Department of Transport and Main Raadlated March 2019

(c) RPEQ certification, with supporting documentation, must be providesABRA/DTMF
confirming that the development has been constructed in accordance with part
and (b) of this condition.

Notes:

Thecombined barrier arrangement shown in Figure 18fage 22A3and Figurel0B(Stage 22B)
must be constructed to achieve tlwverall degree obeneficialattenuation shown in Figures 8
and 9. That igt will not be sufficient to ereabnly one part of thébarrier to achieve the required
degree of attenuation for theorresponding stage of the development

The resultant degree of rail noise intrusion onto each of Stages 21, 22A and 22B is presented in
Figures 8 and 9 and summarised in Tablés 3rheinformation presented in these figures
tablesand notes following Table $houldbe used to set the noise category/s applying to each

lot located within the NCRL TNC and, subsequently, to guide the acoustical design of residences
to be constructed ohots 1482-1487 and 1492566

Report prepared by: Reviewed and approved by:
Hugh Brown, Russell Brown,
SeniorProject Engineer Director
BEng(Mech)(Hons) RPEQ 2799
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Attachment A

Overview of QDC MP 4.4 amdtlvice from DTMR

Under the provisions of Section 246Z and Section 246ZBuitding Act 1975a Transport Noise
Corridor (TNC) applies along both sides of North Coast Rail Line (NCRL).

In general, all residential allotments located within a TNC will rteelde acoustically designed in
accordance with the requirements of QDC MP 4.4 having regard to the relevant noise categories. The
QDC MP 4.4 Noise Categories can be determined at DA by referencel8EHEGBPP IMS website

or in accordance with the &@rnative sitespecific noise level assessment method.

hy FTROAOS TNRBY 5¢aw [rghRoort: NbiseyWRiriagRentAQHde BftPaagticea
November 2013, building upgrade requirementsbe determined at BA either (i) by application of
QDC MP 4.4 dise Categories determined from ti¥SDILGBPP IMS website, or (ii) from the results
of the alternative sitespecific noise assessment.

The alternative sitespecific noise assessment allows the actual building upgrades that need to be
incorporated into the design of the dwelling to be optimised. In most commonly encountered
situations, and especially for residences located in QDC MP 4.4 Noise Categories 2, 3 and 4, the
optimisation of building upgrades results in lower overall buildiogts relative to those that would

be incurred using the deemetd-comply constructions of QDC MP 4.4,

When applying the alternativeite-specific noise assessmemiethod to the determination of either
the QDC MP 4.4 Noise Categora@sthe building upgrade requirementthat apply to any specific
residence located within a TNC, due consideration may be given to the following matters:

1. Site topography.

Beneficial shielding provided by any barriersither existing or required to be constructed
as a condition of the approval of the Development Application over the subject site.

3. 102dzai A0t &KASEtRAY3I LINRPOARSR o6& SEA&aGAYST
0dzAf RAy3aé¢ NBTFSNE {2 buiding apgraizl haR Beghnyganted,DiNG) ¢ K A O K
in the case of the specific building/s being assessed, where building approval is being sought.

4. Determination of the relevanQDC MP 4.4 Noise Categorieay be made on a facade
specific basis, but where the tmitarea of the facade of a habitable space is exposed to two
or moreQDC MP 4.4 Noise Categoritge higherQDC MP 4.4 Noise Categarguld apply
to the whole facade of the particular habitable space.
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In addition, and as a result of advice providedMR, the following refinements to trsite-specific
noise assessment mayso be applicable (refer also constraint detailed following):

5.  In April 2012, updated advice from DTMR resulted in further refinement of the acoustical
design procedures. This ugdd advice contends that in situations where noise contours
can be plotted at fine gradation around the external facades of the building being assessed,
such that noise levels can be determined with precision at individual building facade
elements, the calulation procedures ofAS3671- 1989 Acoustics- Road Traffic Noise
Intrusion- Building Siting and Constructiomay be adopted in lieu of th@DC MP 4.4 Noise
Categoriesand theminimum R, values presented in Schedule 1 of QDC MRoidétermine
the predse level of building upgrade required to be implemented to achieve compliance with
the internal sound level AS/NZS 2107:20¥&coustics; RecommendeBesign Sound Levels
and Reverberation Times for Building Interitt&hat is applicable to the specific space

Notes:
91 OK 2F G(GKSasS AdSvya 27F I R@dsis Noisé Managensntf Co8ey R 2 N&
of Practice November 2013.
AS3671¢ 1989, as its name suggests, provides guidance on dealing with road traffie noi
intrusion. There is currently no equivalent standard to deal adequately witha@i intrusion.
Notwithstanding, even thougAS367X;, 1989 is not directly applicable to the control of railise
intrusion, it can be demonstrated that it is a relaly simple matter to apply standard acoustical
theory and calculation techniques to the processefA88671 to yielgdalidated outcomes.

It has been welestablished that when considering the degree of noise intrusion from electric train
passbys, the apigation of the calculation procedures A5367X; 1989 (aftevalidation) would result

in the same internal noise levels (ie generally within +1dBA) as would be obtained by application of
the applicable deemetb-comply constructions set by QDC MP 4.4,amdrespondingly, would result

in compliance with thel5-50dBA target range set by QDC MP. 4.4

By contrast, when considering the degree of noise intrusion from diesel passbhys, the direct application
of AS367X 1989 results ifinternal noise levels which are significartiigherthan those which result

from a direct application of applicable deem&mlcomply constructions set by QDC MP 4.4 for the
same external noise lev&K This results in noise levels which very frequently may be abovesthe 4
50dBA target range set by QDC MP. &&ceedances of&BA may be encountered.

XV The minimum R values presented in Schedule 1 of QDC MP 4.4 were determined for a generic building design by applying the
calculation techniques of AS36€1989 to achieve compliance with the satisfactory internal sound levels of AS/NZS 2107:2646. Ref
tabulation of Referenced Documents of QDC MP 4.4. Because it was necessary to cover a moderately wide range of fuizcta@sal var
for each particular space (ie number of exposed facades, floor areas, areas of glazing, ceiling height, presenceeitihgoof/
construction, presence of entry door, etc) in doing so, as well as deal with (i) a 5dBA spread of noise levels withiseeaategory
and (ii) generalised (and usually conservative) offsets betweenf@piounand laeqinmightvalues andb) Laoashounand laeq ihrdayvalues,

a significant degree of conservatism was built into the minimunagRues of Schedule 1.

In addition, the minimum Rvalues of Schedule 1 have been determined on the basis that equal levels of acoustic eneanseritted

via each of the specific building elements. In practice, the acoustical performance of wall and roof/ceiling construations)der

Gadlr yRINR O2yaidNHzOGA2y ¢ O2y Rvaliigs BfySéhadule® IF AisSyesuft &f hisehaancing ef e A Y A YdzY w
performance requirement for glazing can be undertaken without increasing the level of noise intrusion and without jecgardisin
compliance with the relevant internal sound levels of AS/NZS 2107:2016.

When dueconsideration is also given to the actual level of noise exposure at the facade, rather than adoption of the applicable 5dBA
noise category band, a further refinement of the gerformance requirement for glazing can be conducted, again without jeopagdisin
compliance with the relevant internal sound level requirement. As a result, when these refinements are adopted, it hatéraeined

that, in almost all instances, the glazing to habitable spaces will not need to be upgraded to the degree stadiite ScFurthermore

and in particular, for spaces with relatively low areas of glazing and exposed to noise levels at or aroundi6@aRAfdr road traffic

noise intrusion, it has been determined routinely that full compliance with the relevamtrial sound levels of AS/NZS 2107:2016 can

be achieved without requiring any upgrade beyond standard construction be made to the acoustical performance of the glazing.

XX This outcome as a direct result of there being a higher level of low frequency soengly within the noise levels generated by diesel
passbys compared to that generated by electric passbys. The acoustical performance of all building elements is-fieperdent.
This is exemplified by the fact that as the sound frequency incresseaimes the performance of the building element. As a result, any
particular building element (eg a window) will better control noise intrusion from electric passbys than it will for diesbyg
Correspondingly, to achieve the same internal noise fefreim diesel passbys electric passbys, higheated building elements will
be required for diesel passbys than will be required for electric passbys, or for that matter, required by the deetnatbly
constructions under QDC MP 4.4.
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When this situation haarisen previously on other occasions, the advice from the relevant Building
Certifier/s has been that the assessment of the extent of building upgrade is to be conducted by
reference to the deemedo-apply acoustical performance ratings set by Schedwé&QDC MP 4.4,
rather than by application of the validated calculation procedureA®8671c 1989.

This is notwithstanding the fact that by application of teemedto-apply ratings set by QDC MP 4.4,
the level of noise transmitted by diesel passbys into habitable spaces will generalip\ethan the
upper end of thed5-50dBA target range set by QDC MP 4.4 and sometimes substantially above.

Rather, the advice is based on (i) an acceptancettietleemedto-apply ratings set by QDC MP 4.4
provide an acceptable level of control of rail noise intrusion from bio#dins drawn by diesel
locomotivesand electric trains and (ii) the acknowledgement that the determination of the specific
deemedto-comply onstructions can be best made by reference to the actualsgiecificQDC MP

4.4 Noise Categoriegpplicable to the particular residence which are determined by reference to
Considerations -4.

Consequently, given that the North Coast Rail Line is rdgutafficked by trains drawn by diesel
locomotives, the objective of any sigecific acoustical design assessment should be to determine
the deemedto-apply minimum R ratings for each component of the external envelope of the
particular residence byeference directly to (i) the results presented in Table 1 and (ii) the details in
Schedule bf QDC MP4.4 notwithstanding the fact that noise levels exceeding the upper end of the
45-50dBA target range set by QDC MP 4.4 will result from diesel train passby
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Figure B¢ Lot Layout over Stage B
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Figures 45A

Road Traffic Noise Levels
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Facade-Corrected Lajg(18hour) NOise Levels
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