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landscape structure

open space and public realm

OPEN SPACE TYPE AND PROVISION

Approx

Land

Open Space

3.8 ha

- district park and community facilities

0.5 ha

-
! open space corridor - easement
1

o
=
m
~

Total open space

DA STAGES 1-3 | FEBRUARY 2018



landscape structure

connectivity

LEGEND
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both sides of verge

mm mm pedestrian connection
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——) cycle / shared pathway

[ main street

major anchors

ELLIDA
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8475811 - 28/09/2017

TOWN PLANNING REPORT
RPS Development Permit for Reconfiguring a Lot (1into 124 Residential Lots, 2 Management Lots, Park

Lot, New Road and Balance Lot)

APPENDIX K
NOISE AMENITY ASSESSMENT

ROCKHAMPTON REGIONAL COUNCIL
APPROVED PLANS

These plans are approved subject to the
current conditions of approval associated with
Development Permit No.: D/117-2017

Dated: 12 September 2018

PRIO9116-3 | Version 4 | 22/09/2017
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mwa

ENVIROMNMENTAL

NOISE AMENITY ASSESSMENT
STAGES1TO 3
‘ELLIDA’
PARKHURST NORTH

({ida

ROCKHAMPTON REGIONAL COUNCIL
Theseplansareapproved abiactic the curment
cenditions of approval associsled with

DevalogmentPemmitNo... D32 R.......
Deted.. 1212012 Prepared for:

Stockland Development Pty Ltd
Prepared by:

MWA Environmental

31 October 2013

Max Winders & Associates Pty Ltd tas MWA Environmental
Level 15, 241 Adelaide St, Brisbane GPO BOX 3137, Brisbane Qid 4001
P 07 3002 5500 F 07 3002 5588 E mall@mwaenviro.com.au

W www.mwaenvire.com.au
ABN 94 (M0 833 084
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Email: mail@mwaenviro.com.au
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Title:  Noise Amenity Assessment — Stages 1 to 3 — ‘Ellida’ - Patkhurst North
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

MWA Environmental has been engaged by Stockland Development Pty Lid to
undertake a Noise Amenity Assessment for Stages 1 to 3 of the Ellida
development at Parkhurst.

MWA Environmental has previously prepared the report Masterplan
Environmental Amenity Assessment — Proposed Master Planned Community —
‘Ellida’ - Parkhurst North (27 February 2013) ("the Masterplan Report”) which
provides an overview of the noise, air quality and lighting issues at the Ellida
development. The report provides specific assessment of the following noise
issues relevant to Stages 1 to 3 of the development:

e Impact of road traffic noise from the Bruce Highway:

= |mpact of railway noise from the North Coast Railway:

¢ |mpact of noise from industrial land uses to the south; and

e |mpact of road traffic noise on major roadways within the development:

The assessment has considered the requirement for sensitive land uses to be
located such that a reascnable standard of acoustic amenity is achieved.

1.2 SITE DESCRIPTION

The subject site comprises Stages 1 to 3 of the ‘Ellida’ development at Parkhurst.

The ‘Elida’ site is located on William Palfrey Road at Parkhurst, approximately
7.5km north of the Rockhampton city centre.

The Stages 1 to 3 site is located adjacent the eastern site boundary, south of the
Olive Street access point.

An aerial photograph showing the location and extent of the subject site is
included as Figure 1.

The site topography is undulating. Preliminary earthworks design provided by
Brown Consuiting has been applied to the computer noise modelling.
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1.3

SURROUNDING LAND USES

Land uses within 1km of the subject site include:

Rural
Residential

Industrial (Low Impact, Medium Impact, High Impact, Noxious &
Offensive)

Some commaercial / tourism uses

The surrounding land uses are shown on Figure 2.

Specific land uses identified in the Masterplan Report as having the potential to
impact on noise amenity at the Stages 1 to 3 site are:

Queensland Magnesia (QMAG) - production of calcined, dead burned,
and electrofused magnesia products from magnesite

AUSTRAK - concrete railway sleeper manufacture

Industrial uses to east — including heavy engineering type uses
The North Coast Railway

The Bruce Highway

The locations of these specific land uses are shown on Figure 2.

14

PROPOSED DEVELOPMENT

The proposed development is a reconfiguration of lot for Stages 1 to 3 of the
‘Ellida’ master planned community including the following land uses:

Housing on residential allotments averaging 550 to 600m?

Mixed Use site within Stage 2e — subject to future development
application

Parktand / Open Space

The Stages 1 to 3 development plan is included as Figure 3.
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2.0 NOISE AMENITY ASSESSMENT
2.1 NOISE MONITORING

To enable an assessment of the existing noise exposure of the subject site long-
term and short-term noise measurements have been undertaken.

The recorded noise levels are presented as statistical components, which are
described as:

Lra Instantaneous maximum sound pressure level.

Li: Noise level exceeded for 10 percent of the measurement period,
referred to as the averaged maximum sound pressure level.

Ls,: Noise level exceeded for 90 percent of the measurement period.
AS1055.1—1997" notes that the Lg; is described as the background
sound pressure level.

Le; An "average” measurement, and as per AS1055.1-1997 defined as the
value of the sound pressure level of a continuous steady sound state,
that within a measurement period, has the same mean square sound
pressure as a sound under consideration whose leve! varies with time

A noise datalogger was located at the site over the eleven day period 9 to 18
March 2011 to characterise the existing noise environment. The noise
datalogger location was adjacent to the eastern site boundary to assess current
ambient, road traffic and railway noise levels at the most affected site boundary.

The noise datalogger location is shown on Figure 4.

Table 1 below provides the minimum, maximum and average statistical noise
levels recorded by the nolse datalogger.

1 australian Standard AS 1055.1-1997 Acoustics — Description and measurement of environmental
noise, Part 1: General procedures
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Table 1: Datalogger Recorded Statistical Noise Levels— dB(A)
9 to 19 March 2011 — 15-Minute Samples

anaweren | peop | AeCOMDEDNORE VLS dBE

Daytime {7am-6pm) 52.5 99.5 67.1

L Evening (6pm-10pm) 6.5 96.5 65.4
Nighttime {10pm-7am) 49.5 96.5 62.8

Daytime (7am-6pm} 45.5 64.5 54.1

Lo Evening (6pm-10pm) 485 62.5 53.8
Nighitime (10pm-7am) 42.0 63.5 50.6

Daytime (7am-6pm) 35.5 52.5 44.8

Lap Evening (6pm-10pm) 37.5 49,5 43.6
Nighttime (10pm-7am}) 33.0 57.0 40.3

Daytime (7am-6pm) 42,5 70.5 52.0

Leq Evening (6pm-10pm) 45.0 68.0 514
Nighttime {10pm-7am} 40.5 70.5 48.2

The noise datalogger recorded statistical noise level parameters included:

Range Recorded L1p(18-hour) = 50.3 to 55.7 dB(A)
Average Recorded Lo(18-hour) = 53.6 dB(A)
Average Recorded Lgg(8-hour) = 39.3 dB(A)
Range Recorded Loq(24-hour) = 47.8 to 52.8 dB(A)
Average Recorded L (24-hour) = 50.4 dB(A)

Highest Day Single Event Maximum Train La,:  89.8 dB{A)2

The complete results from the noise datalogger are presented as a trace of noise
level versus time for the statistical noise level descriptors Ly, Lsg, Lso and Ly, as
Attachment 1.

The noise datalogger used was an Acoustic Research Laboratories noise
datalogger, model EL-315, programmed to provide statistical analysis results
based on 15-minute sampling periods. The datalogger was pre-calibrated to 94
dB at 1kHz using a Bruel & Kjaer Sound Calibrator, Type 4231, and displayed a
deviation of ess than 0.5 dB from this level at post-calibration.

In addition to the above noise datalogging, attended noise measurements were
undertaken on 9 March 2011 at a range of locations on the site to characterise
the variation in the noise environment and identify influences from specific
sources. The results of the attended noise measurements are provided in Table
2 below, with noise measurement locations shown on Figure 4.

2 The Queensland Rail Code of Practice for Railway Noise Managernent defines the “Single Event
Maximum Sound Pressure Level” as the arithmetic average of maximum levels from the highest 15
single events over a given 24 hour period.
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Table 2: Atiended Noise Monitoring Data — dB(A)
9 March 2011

RECORDED STATISTICAL NOISE

LOCATION TIME LEVEL - dB(A) COMMENTS
L, Lig Lao Leq
QMAG background, loudest
2055 - 2110 52 50 47 49  |location at SW comer of site,
not perceived as tonat
Southwestern Gorner
of Site
0950 - 1005 | 55 53 48 sy [ S pLROIE SR
Eastern Site Boundary] 1035- 1060 | 61 55 45 g5 [HOHREY tm“;‘i;r““"us"y TR
1125 - 1140 53 49 44 47 Highway traffic
Centre William Palfrey
Road Frontage i
QMAG barely audible with
Slitkr=ehal o A0 @ 48 | |ight easterly, highway traffic
!
|AUSTRAK beepers and plant
! nolse, moderate easterly,
=R~ 120 50 e 42 &= lt')e:c:asicmal reversing beepers
Southeastern Corner from industry to east
of Site QMAG background, insects,
AUSTRAK beepers audible,
searadifs a1 49 o o train low 60s, horns al
crossing
Southern Boundary | 1230-1245 | 54 51 47 50 Aug?;:gﬁj::pg!ﬁ&ible
Western End William :
Palfrey Road 1255-1310 | 46 43 39 44 d's‘m‘ va:‘:ﬁ 3:;:9;;‘3""
Frontage

The attended noise monitoring was undertaken with a Bruel & Kjaer 2250 Sound
Level Meter, pre-calibrated to 94 dB at 1kHz. There was no deviation from this
level at post-calibration.

Noise monitoring was also undertaken adjacent to the surrounding industrial
facilities including QMAG and AUSTRAK to identify the nature and level of noise

emissions from the operation of these facilities.
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2.2 RAILWAY NOISE ASSESSMENT

2.2.1 Description of North Coast Railway

The North Coast Railway is located directly to the east of the subject site.
The railway carries freight trains and long distance passenger trains.

An average of approximately 10 train movements per day pass the subject
site based upon the noise menitoring data obtained over the period 9 to 19
March 2011 the railway line. This may, however, vary seasonally and/or
annually.

Train movements were observed to occur during the day, evening and night
periods.

Trains past the subject site travel at relafively low speed due to proximity to
level crossings and urban areas. Horns were noted to be sounded by some
trains when passing the level crossing at William Palfrey Road.

The noise of horns has been considered in assessing the single event
maximum railway noise levels impacting on the proposed development.

2.2.2 Railway Noise Criteria

Residential land uses within Stages 1 to 3 are located the following minimum
distances from the railway line3:

Stage 1: 250 metres from the railway line
Stage 2: 70 metres from the railway line
Stage 3: No residential allotments

The proposed development is a reconfiguration of lot and does not include
any built form development for residential uses. As such, the relevant
Queensland Transport external railway noise criteria for the assessment of
residential developments are:

87 dB(A} Lamax
65 dB(A} Laeq 24 hour average

Since implementation in August 2010, assessment of internal railway noise
amenity (i.e. within habitable rooms) is now regulated by the Queensland
Development Code (QDC) MP4.4 Buildings in a Transport Noise Corridor. A
copy of QDC MP4.4 is included as Attachment 2.

3 Note distance is from residential boundary to railway line, not railway land
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The requirements of QDC MP4.4 are implemented at the building approval
stages for future residential dwellings and overrides the 45 dB(A} Lamax within
habitable rooms internal noise criteria referenced in the Depariment of
Transpert and Main Roads Policy Position Statement: Development on Land
Affacted by Environmental Emissions from Transport and Transport
infrastructure (Version 2, 10 May 2013) document at the relevant building
approval stage. Under the Building Act 1975 the transport chief executive
may designate land as being within a transport noise corridor if the land is
within:

* 100 metres of railway land; or

e Up to 250 metres of railway land if the noise of trains exceeds 58
dB(A).

However, the 58 dB(A} trigger in the Building Act 1975 is not consistent with
QDC MP4.4 which does not require acoustic treatment of dwellings when
external railway noise levels are below Lamax 69 dB(A).

Effectively, for the purposes of land use planning assessment and the design
of future dwellings in accordance with the QDC, acoustic treatment may be
required for dwellings located within 250 metres of the railway if external Lamay
noise levels exceed 69 dB(A).

Under MP4.4 the specific acoustic treatment requirements for propesed
dwellings are dependent upon the noise exposure category of the building
site, as follows:

Table 3: Summary of QDC MP4.4 Railway Noise Categories
I
‘ Single event maximum noise*
QDC MP4.4 Nolse Category (Lamsy) for railway lan ‘!
Category 4 = 85 dB(A)
Category 3 80 — 84 dB(A)
Category 2 75 — 79 dB(A)
Category 1 70 - 74 dB(A)
Category 0
{no acoustic treatment required) i

* measured at 1 m from the fagade of the proposed or existing building.
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The default noise category for properties within transpert noise corridors is set
by the State Government based upon a relatively simple calculation and may
be reassessed in appropriate detal by an acoustic engineer with
consideration of site-specific railway noise levels and intervening structural
and/or topographic shielding. The builder / certifier is then required to ensure
that the building construction achieves the minimum Ry ratings specified in
Schedule 1 of MP4.4. Schedule 2 of MP4.4 provides “acceptable forms of
construction” to achieve these Ry requirements, however, there is the option
to use alternative materials that the manufacturer cerifies will achieve the
required Ry.

In response to a Queensland Department of Transport and Main Roads
(TMR) Information Request (7 May 2013) by MWA Environmental* advised
that:

The ultimate intention of the State and the MWA Environmental reports is that
the Queensland Development Code MP4.4 be applied to streamline the
acoustic design and assessment process for future residential dwellings. Once
the transport chief executive gazettes land as transport noise corridors for
railways under the Building Act 1975, the Queensland Development Code
MP4.4 will apply to residential dwellings within the development that are
located within {potentially) 250 metres of the railway.

Discussions with TMR indicate that the Department will not consider the
implementation of the QDC MP4.4 provisions through the Local Plan as a means
to achieve a streamlined acoustic design process whilst protecting state
interests until such time as transport noise corridors for railways are gazetted
under the Building Act 1975.

As such, MWA Environmental has reviewed the acoustic treatment
requirements applicable under the Department of Transport and Main Roads
Policy Position Statement: Development on Land Affected by Environmental
Emissions from Transport and Transport Infrastructure {Version 2, 10 May
2013).

In order to minimise administrative requirements at the transition between the
application of Policy Position Statement and QDC MP4.4 acoustic treatment
processed {once transport noise corridors for railways are gazetted), it is
recommended that consideration be given to conditioning the development on
the basis of requirements ‘prior to” and “following’ gazettal of transport noise
corridors for railways.

As such, the acoustic treatment for houses to mitigate railway noise has been
undertaken based upon the Department of Transport and Main Roads Policy
Position Statement: Development on Land Affected by Environmental
Emissions from Transport and Transport Infrastructure.

4 Response o Qusensland Department of Transport and Main Roads Information Request - Noise

impact Assessment for Proposed Master Planned Community — ‘Elida’ - Parkhurst North
{L15713/BH/11-007, 7 August 2013)
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2.2.3 Measured Railway Noise Levels

In order to assess curtent Lamax and Laeq 24 hour railway noise levels at the
eastern site boundary a noise datalogger was installed at the location shown
on Figure 4 over the period 9 to 19 March 2011. Additionally, attended noise
measurements were canducted on 9 March 2011 to verify Lama Noise levels
from individual train movements derived from the longer-term monitoring data.
The datalogger monitoring location was 38 mefres from the railway line.

The datalogger recorded noise levels are included as graphical traces of
noise level versus time in Attachment 1.

The recorded Las, 24 hour noise levels at the most exposed boundary ranged
47.8 to 52.8 dB{A)}, with an average of 50.4 dB{A).

A table presenting all extracted frain Ln. noise levels is presented in
Attachment 3.

The ‘single event maximum’ Lama noise levels from train movements past the
site were extracted from the data for each day and are summarised in Table 4
below. As a conservative assumption, the highest ‘single event maximum’
noise level recorded for any of the days has been applied as a source level
for the purposes of this assessment.

Table 4: Summary of Train Movement L. Noise Levels — dB(A)
Noise Datalogger Location (refer Figure 4)

DATE AVERAGE Ly #TRAINS |
11/03/2011 88.9 7 ;
12/03/2011 85.9 7 :
13/03/2011 88.4 9
14/03/20711 822 6
15/08/2011 88.0 11
16/03/2011 89.8 T
17/03/2011 7.3 14
18/08/2011 83.0 1
19/03/2011 87.8 3

HIGHEST DAY 'SINGLE 508 ]
EVENT MAXIMUM' |

Calculations were undertaken to derive an appropriate site-specific train
Sound Power Level (SWL) for input to a detailed computer noise madel.
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2.2.4 Predicted Railway Noise Levels

2.2.4.1 L 24 Hour Railway Noise Levels

The measured existing Laeq 24 hour naise levels adjacent to the eastern site
boundary, including additive Bruce Highway traffic noise, ranged 47.8 to 52.8
dB(A). Even based upon on the conservative assumptions that only railway
noise contributed to the Lae, 24 hour noise levels and train movements may
hypothetically double within a 10 year design horizon, railway Lae, 24 hour
noise levels will remain below 56 dB(A) at the nearest Stages 1 to 3
residential dwelling facades.

As such, given the relatively low number of train movemenis passing the
subject site, 10 year design horizon La., 24 hour noise levels will readily
comply with the 65 dB(A) external criterion at the most affected residential
allotments within Stages 1to 3.

2.2.4.2 L., Railway Noise Levels

Based upon noise monitoring conducted at the eastern site boundary, the
relevant ‘single event maximum' noise level for the assessment is Lmex
89.8 dB(A) at 38 metres from the railway fline.

Considering the short-term peak L noise emissions from a railway as being
generated by a point source, the Ln.x at the nearest future residential dwelling
for residential lots within Stage 1 is calculated to be approximately 76 dB(A)
without any consideration of ground absorption or earth mound / acoustic
barrier, as follows:;

Lz = Ly + 20 x Logiolri/ra) + FR

where: Ly, Lmax 2t 38 metres source level

Lo = Lma at nearest future residential dwelling
r = source level setback distance (38m)
Iz = railway setback from future dwelling
FR = facade reflection i.e. +2.5 dB(A)
Therefore:
Loz = B89.8 + 20 x Logy{38/250}+2.5
Lpe = 76 dB(A) Lmax

The Lnax at the nearest future residential dwelling for residential lots within
Stage 2 is calculated to be approximately 87 dB(A) without any consideration
of ground absorption or earth mound / acoustic barrier shielding, as follows:

5 Based upon ealculation of increase due to doubling of train volumes in a 24 hour period and
including +2.5dB fagcade reflection
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L = Lg + 20 x Logse{r/ra) + FR

where: Ly Lmax at 38 metres source level

Lea = Lmax 8t nearest future residential dwelling
r = source level setback distance (38m)
Ia = railway setback from future dwelling
FR = fagade reflection i.e. +2.5 dB(A)
Therefore:
Lez = 89.8 + 20 x Log.(38/70)+2.5
Lz = B7 dB{A) Lna

It is noted that over the significant separation distances between the railway
line and the proposed residential allotments, ground absorption will provide
substantial excess noise attenuation.

Computer noise modelling verifies the above calculations which indicate that
no acoustic barrier is required to comply with the external railway noise
criteria at the Stages 1 to 3 residential allotments.

This notwithstanding, Stockland proposes to construct a 5.5 metre high
earth mound within the Open Space Corridor south of the Olive Street
access point. The proposed acoustic mound will provide a significant
attenuation of railway noise levels within the adjacent residential area and
reduce reliance upon acoustic treatment of dwellings. The proposed earth
mound alignment is shown on Figure 5.

To provide a more detailed assessment of peak railway noise levels across
the site considering topographical and greund absorption effects in addition to
the proposed 5.5 metre high earth mound. a SoundPLAN 7.1 model was
prepared to predict the Ly railway noise levels across the Stages 1 to 3 site.

The predicted Ly railway noise levels at the proposed residential land uses
within Stages 1 to 3 are presented in Attachment 4.

The model demonstirates that proposed residential land uses south of the
Qlive Street access are sufficiently setback from the rail line and shielded by
the earth mound to comply with the 87 dB{A) Lnax planning level.

Consideration has been given to the proposed residential allotments within
250 metres of the railway corridor upon which dwellings will require acoustic
treatment in order to achieve the design indoor railway noise levels specified
in the Department of Transport and Main Roads Policy Position Statement:
Development on Land Affected by Environmental Emissions from Transport
and Transport Infrastructure (Version 2, 10 May 2013)°. The relevant
secondary (internal) environmental criterion for railways is 456 dB{A) single
event maximum within a habitable room.

6 Note that this is an updated from the Version 1 document referenced in the TMR Information
Request and includes a more stringent 45 dB(A} single event maximum indoor noise criterion for
habitable rooms frecreation areas) for all period of the day
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AS3671-1989 — Road traffic noise infrusion — Building siting and construction,
states that a noise reduction of approximately 10 dB(A) is expected from
dwellings of standard construction with open windows and doors comprising
up to 10% of the exposed facade. On this basis, acoustic treatment of
dwellings would be required on allotments where the external single event
maximum rail noise levels exceed 55 dB(A).

All residential land uses within 250 metres of the rail land are predicted to
experience single event maximum rail noise levels above 55 dB(A) without
consideration of shielding from future building structures. As such, it may be
necessary to acoustically treat future dwellings within 250 metres of the
railway land to achieve the 45 dB(A) single event maximum indoor noise
level. It is not considered reasonable to require acoustic treatment of
dwellings setback more than 250 metres from railway land.

A plan showing the areas where residential dwellings will require acoustic
treatment to address rallway and/or industry noise impacts is provided as
Figure 6.

Based upon the predicted single event maximum rail noise levels with the 5.5
metre high earth mound within the Open Space Corridor south of the Olive
Sireet access point, Figure 7 depicts zones of Transport Noise Reductions
(TNR) required through residential building facades to achieve the 45 dB(A)
indoor level. The minimum TNR zones have been set on the basis of
Schedule 1 of QDC MP4.4 to allow for simple assessment of acceptable
forms of construction to achieve the required noise reductions as per
Schedule 2 of QDC MP4.4.

2.2.5 Railway Noise Mitigation Measures

Based upon the railway noise assessment conducted:

1. The proposed development can comply with Performance Criteria P1
of the Rockhampton City Plan Rail Noise Code with the provision of
appropriate noise mitigation measures.

2. No acoustic barrier is required to comply with the relevant external
railway noise planning levels for residential allotments within Stages
1 to 3. This notwithstanding, Stockland proposes to construct a 5.5
metre high earth mound within the Open Space Corridor south of the
Olive Street access point

3. Future residential dwellings within Stages 1 to 3 will require acoustic
treatment in accordance with DTMR requirements. The region
where railway noise acoustic treatment will be required is shown on
Figure 6. Air conditioning and/or mechanical ventilation will be
required to habitable rooms to allow residents to close doors and
windows as desired to minimise railway noise.

4. Figure 7 depicts zones of Transport Noise Reductions (TNR)
required through residential building facades to achieve the 45 dB(A)
indoor level.
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2.3 BRUCE HIGHWAY TRAFFIC NOISE ASSESSMENT

2.3.1 Description of Bruce Highway

The Bruce Highway is located approximately 70 metres to the east of the
subject site, beyond the North Coast Railway. Proposed residential land uses
within Stages 1 to 3 are setback a minimum of 110 metres from the Bruce
Highway.

The Bruce Highway past the subject site is a single lane in each direction
undivided carriageway with extended turning lanes along part of the
alignment. The posted speed limit is 7Ckm/h.

Existing (Year 2011) and 10 year design horizon (Year 2025) traffic volume
data for the Brice Highway was provided by Cambray Consulting Pty Ltd
based upon:

s TMR 2009 count data

» A conservatively high 3% per annum growth rate
s Additional traffic generated by the praposed development

The derived Bruce Highway traffic data for the purposes of this assessment is
summarised in Table 5 below. in accordance with standard assumptions, the
18 hour traffic volume from 6am to midnight was taken as 94% of the daily
volume and the peak 1 hour traffic volume was taken as 10% of the daily
volume.

TJable 5: Bruce Highway Traffic Data
|
: 18 HOUR COMMERCIAL
RERR ] (6am to midnight) | PEAKTHOUR | “yppe) po
2011 10494 9865 1049 10.6
2025 | 15874 14922 1587 10.6

2.3.2 Road Traffic Noise Criteria

The approptiate traffic noise criteria are those specified in the TMR Road
Traffic Noise Management: Code of Practice (the COP), which is as follows:

Parkhurst 11-007
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Resldential (Temporary or Permanent Occupancy)

Habitable Floors

® 60 dB(A) Ly, (18 hour) or less, wherg existing levels
measured at the local government deemed-to-comply
dwelling setback distance are greater than 40 dB(A) Lgp
(8 hour) between 10pm and 6am; or

e 57 dB(A} L (18 hour) or less, where existing levels
measured at the local government deemed-to-comply
awelling setback distance are less than or equal fo 40
dB(A) Leo (8 hour) between 10pm and 6am;

* where the above criteria cannot be met, internal
maximum design criterion levels specified in Table 1,
AS2107-1887.

Note: All external levels stated are fres-field with the expectation that an additional
2.5dB(A} increase is applied for the facade correction when the building is
construcied. This will achieve a level of equal io or less than 63dB{A) and 60dB(A),
respectively, 1 metre from the most exposed facade of a building.

Balconies and Formal External Open Space

* 60 dB(A) Lyp (18 hour) or less, where existing levels
measured at the local government deemed-to-comply
dwelling setback distance are greater than 45 dB(A) Lso
(18 hour); or

® 57 dB(A) Ly (18 hour) or less, where existing levels
measured at the local government deemed-to-comply
awelling setback distance are less than or equal to 45
dB(A) Ly (18 hour).

Nole: All external levels staled are free-field with the expectation that an additional 2.5
dB(A) increase is applied for the facade correction when the buiiding is construcied.
This will achieve a level of equal to or less than 63 dB(A) and 60 dB(A), respectively,
1 meire from the most exposed facade of a building.

Formal external open space is the private or communal recreational area of a
development “required” by a local government.

The recorded Ly (8-hour) levels at the noise datalogger location averaged
39.3 dB(A) which for the undeveloped site is slightly below the 40 dB(A)
threshold for assessing the relevant external noise criterion.

However, considering the nature of the proposed development on the subject
site it is likely that Ly (8-hour) levels will actually exceed 40 dB(A) once the
site is developed.
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This notwithstanding, it is conservatively assumed that the appropriate iraffic
noise criterion as per the DMR CoP is 60 dB(A) Ly, (18-hour) facade
reflection adjusied external to proposed residential building facades for the
purposes of this assessment.

Since implementation in August 2010, assessment of internal road traffic
noise amenity (i.e. within habitable rooms) is now regulated at Building
Application stages through the Queensland Development Code (QDC) MP4.4
Buildings in a Transport Noise Corridor. A copy of QDC MP4.4 is included as
Attachment 2.

The requirements of QDC MP4.4 supersede the previous TMR acoustic
covenant process. Under the Building Act 1975 the transport chief executive
may designate land as being within a transport noise corridor if the land is
within:

* 100 metres of a state-controlled road; or

¢ Up to 250 metres of a state-controlled road if the noise of iraffic on the
road is at least 58 dB(A).

Effectively, for the purposes of land use planning assessment and the design
of future dwellings in accordance with the QDC, acoustic treatment may be
required for dwellings located within 250 metres of the highway if external Ly
{18 hour) noise levels exceed 57.5 dB(A).

Under MP4.4 the specific acoustic treatment reguirements for proposed
dwellings are dependent upon the noise exposure category of the building
site, as follows:

Table 6: Summary of QDC MP4.4 Traffic Nolse Categories
QDC MP4.4 Noise Category L1ucLsr|:lrg:::df:;:;:te-
Category 4 =73 dB{A}
Category 3 68 — 72 dB(A)
Category 2 63 — 67 dB(A)
Category 1 58 - 62 dB(A)
(no acousti(;%t:zga?r:lye(r)lt required) AT UEA)

*meastred at 1 m from the fagade of the proposed or existing building.
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The default noise category for properties within transport noise corridors is set
by the State Government based upon a relatively simple calculation and may
be reassessed in appropriate detail by an acoustic engineer with
consideration of site-specific traffic noise levels and intervening structural
shielding. The builder / certifier are then required to ensure that the building
construction achieves the minimum Ry ratings specified in Schedule 1 of
MP4.4. Schedule 2 of MP4.4 provides “acceptable forms of construction” to
achieve these Rw requirements, however, there is the option to use
alternative materials that the manufacturer certifies will achieve the required
Rw.

2.3.3 Road Traffic Noise Modelling
2.3.3.1 Description of Traffic Noise Model

Traffic noise modelling has been conducted using the SoundPlan 7.1
software applying the accepted CoRTN traffic noise prediction methodology.

Site specific topographic information was input to the model based upon
preliminary design finished surface levels for Stages 1 to 3 and existing
surface levels for the balance site and surrounds provided by Brown
Consulting (Qid) Pty Ltd.

The traffic noise model has been setup to represent Year 2011 traffic
conditions for validation purposes and also for a Year 2025 10 year design
horizon model.

2.3.3.2 Model Validation

The first step in the predictive traffic noise process is to validate the model 1o
the recorded noise levels, i.e. the aim being to predict the same level as that
recorded, with selected parameters used in the future traffic noise modelling
scenarios.

The highest Lio(18 hour) noise level at the noise datalogger location was
recorded to be 55.7 dB(A) (free-field), with an average of 53.6 dB(A).

Using the relevant 2011 traffic volume data, the SoundPlan 7.1 model
predicted at the datalogger location a level of 55.5 dB(A) Ly, (18 hour) (free-
field). It is considered that this is a satisfactory validation of the model to the
existing traffic noise levels at the site.
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2.3.3.3 Design Horizon Modelling

The SoundPlan 7.1 model was setup to represent the 10 year design horizon
(Year 2025) traffic volumes on the Bruce Highway.

The model was used to predict the 10 year design harizen Li5(18 hour) traffic
noise levels across the subject site for Ground Level {+1.8m) receptor heights
suitabie for the assessment of noise amenity at outdoor recreation areas and
single storey dwelling facades. Although single storey dwellings are
anticipated within Stages 1 to 3 modelling has also been undertaken for
Upper Level (+4.3m) receptor heights.

Although Lg; (8 hour) noise levels would be expected to exceed 40 dB(A)
once the site is developed, a 60 dB(A} Ly (18 hour) (facade reflection
adjusted) external noise criterion has been conservatively adopted for the
assessment of external facade and outdoor recreation area traffic noise
exposure at the proposed Stages 1 to 3 residential allotments based upon the
pre-development Lgg (8 hour) noise levels.

The results of the SoundPlan 7.1 modelling are presented in Attachment 5§
as plots of the predicted Liq (18 hour) (fagade reflection adjusted) noise levels
over the development plan for Ground Level (+1.8m) receivers.

The results of the modelling demonstrate that 10 year design horizon {Year
2025) Bruce Highway traffic noise levels will comply with the 60 dB(A) Ly (18
hour) (facade reflection adjusted) external noise criterion at outdoor
recreation areas and single or two storey dwelling facades on all proposed
residentiaj allotments without any requirement for an acoustic barrier.

Included in Attachment 5 is a plan showing the applicable QDC MP4.4 Noise
Categories (0 to 4, refer Attachment 2) over the proposed Stages 1 to 3
development layout due to Bruce Highway traffic noise. The highest QDC
Noise Category that will apply tc residentia! dwellings within Stages 1 to 3 due
to Bruce Highway traffic noise is Category 1. On this basis, the acoustic
treatment of dwellings within the affected zone to mitigate railway noise (refer
Section 2.2) will override any road traffic noise requirements.

2.3.4 Road Traffic Noise Mitigation Measures

Based upon the Bruce Highway traffic noise assessment conducted:

1. The proposed development can comply with the external noise
criteria specified in the TMR Road Traffic Noise Management: Code
of Practice without any requirements for acoustic barriers.

2. The Queensland Developmeni Code MP4.4 acoustic treatment
requirements for fulure residentlal dwellings due to railway noise will
override any road traffic noise requirements.
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2.4 INTERNAL ROADS TRAFFIC NOISE ASSESSMENT

2.4.1 Description of Internal Roadways

The proposed develepment incorporates an internal road network. This
assessment has considered the requirement to achieve an appropriate level
of traffic noise amenity at residential dwelling facades and ground level
recreation areas on residential allotments.

The assessment has considered potential impacts from roadways projected
to carry ultimate traffic volumes of at least 3,000 vehicles per day. Based
upon information provided by Cambray the no roadways affecting Stage 1 to
3 residential allotments that will carry over 3,000 vpd.

As such, no detailed assessment of noise amenity impacts from internal
roads is required for the Stages 1 to 3 development.
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2.5 INDUSTRY NOISE ASSESSMENT

2.5.1 Industry Noise Affecting Stages 110 3

Detailed assessment of the impact of steady-state processing noise and
intermittent short-term peaks from industrial land uses in proximity to the
subject site is provided in the Masterplan Report (27 February 2013).

The detailed assessment determined that residential dwellings within the area
shown on Figure 6 will require acoustic treatment to achieve the indoor
Acoustic Quality Objectives. For the purposes of this reconfiguration of lot
application, only three lots within Stage 2d are located within the affected area
(refer Figure 8).

2.5.2 Required Acoustic Treatment of Stage 3¢ Dwellings

Based upon the detailed modelling and assessment presented in the
Masterplan Report (27 February 2013), the required sound transmission loss
through dwelling facades to achieve the indoor Acoustic Quality Objectives is
less than 20 dB{A} which is achievable using relatively standard building
construction techniques and materials. Air conditioning and/or mechanical
ventilation will be required to habitable rooms o allow residents to close doors
and windows as desired to minimise industry noise.

The acoustic treatment requirements for dwellings on the three affected lots
within Stage 2d will be overridden by the required acoustic treatments for
railway noise under QDC MP4.4.

2.5.3 Industry Noise Mitigation Measures

Based upen the industry noise assessment conducted:

1. The outdoor Acoustic Quality Objectives of the Queensland
Environmental Protection {Noise) Policy 2008 will be achieved
considering industry noise at Stages 1 1o 3 residential allotments.

2. The indoor the Acoustic Quality Objectives of the Queensland
Environmental Protection (Noise) Policy 2008 will be achieved for
industry noise for three industry noise affected alloiments within
Stage 2d due to the overriding railway noise treatment requirements
(refer Figure 8).
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