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o Introduction

TTM has been engaged by Metro Property Development Pty Ltd to prepare an environmental noise
impact assessment for a proposed mixed-use development located known as Canterbury Towers at Water
Street, Fortitude Valley. This is Stage Three of the Central Village site. For this assessment we have:

¢ Conducted unattended road traffic noise monitoring;
e Conducted unattended ambient noise monitoring; and
e Made observations of offsite activity.

Observations on site identified that individual noise sources could not be identified or measured, and that
numerous noise sources were present including road traffic and mechanical plant. Subseguently
recommended acoustic treatments are specified in order to attenuate all noise impacting the site, which
was based on the unattended noise monitoring data. This applies to road traffic noise as well.

Noise logging was carried out as recently as two years ago. This data has been used for this report.

Further, stage one is under construction and the noise from the construction site would impact any

measurements, rendering noise logging less accurate due to increased noise levels from construction
activity.

Site: Canterbury Towers 3
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1. Site Description

This development is in the Central Village development and is the third stage of the overall site.
The site is located at:

332-342 Water Street and 62-68 Brunswick Street Fortitude Valley,

Lot 1 on RP 110079.

Figure 1: Site Location
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A comprehensive site survey was conducted on the 28 October, 2011. The survey identified the following:

The proposed development is located north of Water Street, east of Brunswick Street;
To the west is the Endeavour College of Natural Health;

To the east is a construction site (stage one Central Village stage two Oxford Towers);
The southern side of Water Street is occupied by commercial terraces.

ol o

1.1  Proposed Development
The proposal is to develop the site containing the following:

o 20 storeys of apartments and SOHO;

o Three levels of basement and carparking;

Site: Canterbury Towers 4
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o One level with rooftop plant.
Site access is via stage one and carpark related noise has already been assessed in the DA of stage one.
Refuse collection likewise has also been assessed as part of stage one.

These onsite noise sources will not be further discussed in this report.

The following drawings by Bureau Proberts issued 23 May 2014 were utilised in the assessment
(presented in Section 4):
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1.2 Description of Surrounding Environment

The acoustic amenity of the site is primarily affected by road traffic noise associated with the surrounding
road network, in particular Brunswick Street. However, due to the distances from Brunswick Street this is
not undue. Mechanical services noise is evident from current occupants in the area. It was not possible
to pinpoint sources.

1.3 Affected Receivers

The area surrounding the site is predominantly commercial premises with residential land uses to the
east. Figure 2 shows the location of the nearest receivers in relation to the site.

Site: Canterbury Towers g
Reference: 13BRA0085 Ro1 5
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Figure 2: Nearest Affected Noise Sensitive Receivers.

8

Receiver 1 — Bells

Canterbury
Towers Site

If compliance can be achieved at receivers 1, all remaining locations are predicted to comply due to the
increased separation distance.

Site: Canterbury Towers 6
Reference: 13BRAo085 Ro1 5



ttm

TRAFFIC * PARKING - ACOUSTICS

2.  NOISE ASSESSMENT CRITERIA

The development is located within the Bowen Hills Priority Development Area. As the EDQ does not have
specific acoustic criteria the following sections detail the recommended acoustic requirements.

2.1  Road Traffic Noise — Brisbane City Council

Brisbane City Council’s (BCC) City Plan 2000 Noise Impact Assessment Planning Scheme Policy (NIAPSP) is
the appropriate criterion, providing consistency with other developments in the area. The assessment
methodology requires that road traffic noise is investigated for the planning horizon. This assessment has
considered road traffic for the year 2026. Road traffic noise levels are assessed as an outdoor level in
recreation areas, and as internal noise levels for living, work and sleeping areas.

The internal noise limits are the recommended design sound levels from Australian/New Zealand
Standard AS 2107-2000 Acoustics — Recommended design sound levels and reverberation times for
building interiors (AS 2107) and the relevant noise levels for apartments are presented in Table 1.

Table 1: Internal Noise Limits for Residential Dwellings from AS 2107, Table 1.

;o Recommended design sound level, LAeq, dB(A)
Type of Occupancy/Activity - -
Satisfactory Maximum

Houses and apartments near major roads—
Living areas 35 45
Sleeping areas 30 40
Work areas 35 45
Apartment common areas

; 45 55
(e.g. foyer, lift lobby)

The applicable criteria for outdoor recreation areas is the BNIAPSP. Table 2 outlines the assessment
criteria based upon achieving the noise level objectives for Brishane City Council.

Table 2: Road Traffic Noise Assessment Criteria.

Description Predicted SPL dB(A)
Communal Recreational Areas 58dB(A) Laeq (24n0ur) (Free Field)
Private Recreational Areas 55dB(A) Laeq (24nour) (Free Field)
External fagade 60dB(A) Laeg (1hour) (Fagade Corrected)
Internal noise limits As per AS 2107
Site: Canterbury Towers 7
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2.2 Onsite and Offsite Activity Noise

Brisbane City Council require onsite activities (i.e. vehicle movements excluding mechanical plant) are
assessed in accordance with NIAPSP. The assessment should detail the location, extent and construction
specifications for proposed attenuation measures including all assumptions and methodologies used.

NIAPSP requires the following:

e Assessment of immission® and emission®.

Assessment of immission and emission levels are grouped into 3 fundamental methodologies:

1) Comparison of like parameters or descriptors — Comparison, using a suitable sound descriptor,
of the ambient sound character of an area without the development to that resulting with the
development.

2) Application of AS 2107 — Comparison with a defined set of sound pressure levels, for specified
indoor areas occupied by people set out in Table 1 of AS 2107.

3) Sleep awakenings — Comparison with sleep levels. This type of assessment can be conducted
using sound exposure levels (Lse) to compare to the FICAN 1997 SEL(Lag)/percentage
awakening curve

We recommend applying the comparison of like parameters for assessment of noise from all noise
sources associated with the development as follows:

o Luo V2 Lagp for transient noise sources (i.e. waste collection, car parking and loading dock).
NIAPSP allows the existing Layo level to be exceeded by 3 dB by any proposed activities (taking into
account the number of discreet noise events, character of the noise and time of occurrence);

e Application of AS 2107 for control of mechanical plant noise.

Based on the above assessment requirements, the assessment criteria for residential receivers in the
vicinity of the site are detailed in Table 3.

Table 3: Assessment Criteria for Residential Receivers.

Emissions Imissions
Time Period
Criteria La,o dB(A) Criteria maximum Ly, dB(A)
Daytime (7am i Gpm) 54 (LAlﬂ +3dB(A)) 45
Evening (6pm —10pm) 52 (Laso +3dB(A)) 45
Night time (1opm —7am) 48 (Laso +3dB(A)) 40

In the notes below Table 1, AS 2107 states that:

In situations where traffic noise levels may vary widely over a 24-hour period, measurements to
assess compliance with this Standard should be taken at the relevant time and for an appropriate
measurement period according to the area of occupancy or activity in the building.

Y Immission is noise received by, or impacting on, the development from the surrounding environment.

? Emission is the noise emitted by activities within the development.

3 L10 level is the level exceeded for 10% of the measurement time, and often termed the “average maximum”

Site: Canterbury Towers 8
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Assessment criteria established for imissions have been based on the measurements (noise logging over a
period of time adjusted for traffic noise 10 years after completion) conducted during that time period.
Further assessments for daytime and evening were performed for living areas during the daytime (noisiest
time) and the bedrooms at night time (most stringent criterion).

2.3 Sleep Disturbance Criteria

The research concerning the effect of maximum noise levels of 45 to 50 dB(A) and the number of events is
not complete and there is still a lot of discussion about their application. This is because people are
extremely variable in their reactions to noise and how well they acclimatise to new activities. The
maximum level does not mean a person is awakened at these levels, but sleep may be disturbed.

Criterion for sleep disturbance is addressed under the User’s Guide to the Environmental Protection
(Noise) Policy, and states the following:
In the case of fluctuating noise, the maximum level is correlated to sleep disturbance, rather than the ambient level.

For good sleep, maximum noise levels of 45 dBfA) to 50 dB(A) should not be heard in a bedroom more than 10 to 15
times a night.

Where noise is continuous, the ambient level during the sleeping period should not exceed 30 — 35 dB(A) indoors in a
bedroom.

2.4  Intrusiveness Criteria

Further to the above, we recommend applying a limit of Lam.x 45dB(A) inside dwellings for fluctuating
noise as the World Health Organisation’s Guidelines for Community Noise 1999 states that “speech in
relaxed conversation” can be “understood fairly well in background levels of 45dBA”. The Lam.x level is
therefore considered unlikely to interfere with normal speech levels, watching television and other typical
household activities.

2.5 Mechanical Plant

Application of AS 2107 for control of mechanical plant noise is in accordance with NIAPSP, and takes into
account the acceptable R category for potentially affected premises as defined in (AS 1055) By
categorising the dwellings adjacent to the development as being near a major road, the noise design
target level defined in AS 2107 for dwellings near major roads is 40dB(A) Leq (15 min) in Sleeping areas.

Furthermore, in order to prevent background creep, plant must be designed to not exceed the measured
background noise levels. These various criteria equate to a design target for mechanical plant of the
following levels:

Table 4: Mechanical Plant Assessment Criteria for Residential Receivers.

Time Period Criteria Ly, dB(A)

Daytime (7am — 6pm) 41

Evening (6pm —10pm) 43

Night time (10pm —7am) 39

Site: Canterbury Towers 9
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Unusually the evening period is noisier than the day time period. This could be because afterncon peak
hour traffic on Brunswick Street.

Refer to Appendix B for graphical representation of measured noise levels

The above levels are for total emissions at a location and not for each component of plant. However to
prevent background creep the noise emissions should be limited to 3 dB below the background so that
the ambient background is not increased.

Site: Canterbury Towers 10
Reference: 13BRA00B5 Ro1 g



ttm

TRAFFIC + PARKING - ACOUSTICS

3. MEASUREMENT METHODOLOGY

Currently the site is heavily affected by construction noise which would affect any attempt at
measurements during the daytime period. This has meant that noise logging has not been updated, nor
have attended measurements been attempted. We have relied on previous noise logging

3.1 Equipment
The following equipment was used to record road traffic and ambient noise levels surrounding the site:

® One ARL EL316 Environmental Noise Monitor (SN# 16-707-010); and
e RION NA-74 Sound Calibrator (SN# 35073393).

3.2  Unattended Road Traffic and Ambient Noise Monitoring

The noise logger was placed on the site in the carpark adjacent to the footpath as indicated in Figure 2 to
measure road traffic and ambient noise levels. The microphone was 1 metre in from the wire fence 1.5
metres above ground level.

The monitor was set to measure noise from the 26 October to 2 November, 2011 as follows:
e “A” weighting;
e “Fast” response; and
e 15 minute statistical interval.

The statistical interval was chosen to allow application of Australian Standard AS/NZS 2107:2000 Acoustics
— Recommended Design Sound Level and Reverberation Times for Building Interiors (AS 2107).

3.3  Onsite Activity Noise Measurements

Noise levels associated with typical onsite activities were taken from similar investigations conducted by
TTM Acoustics.

3.4 Offsite Activity Noise Measurements

A site survey was conducted to determine the potential for offsite activity noise to impact the
development. Attended noise measurements were conducted on Thursday 24 November, 2011 at
approximately 2:30 in the afternoon. The local amenity is slightly affected by mechanical services noise,
but their location was not able to be pinpointed. Typical noise levels associated with the actual offsite
activities (excluding mechanical plant) were taken from similar investigations conducted by TTM
Acoustics.

3.4.1 Measured Levels

Table 5 presents the measured noise levels measured at the unattended monitoring location.

Site: Canterbury Towers 11
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Table 5: Measured Noise Levels.

Measured Level

Date Noise Descriptor Time Period dB(A)
LAlﬂ,IBHQUI’ 6am to m'df“ght 57
Sk Noisiest day-time Laeqtiour 8pm to gpm 58
27 October, 2011
Noisiest night-time Laeqarour 11pm to Midnight 59
L Aeq, 24Hour Midnight to midnight 55

Graphical presentation of the measured road traffic noise levels are presented in Appendix B.

Site: Canterbury Towers
Reference: 13BRA0085 Ro1 5
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4. ANALYSIS AND RESULTS

411 Road Traffic Noise

4.a.1  Traffic Volumes

2011 traffic volumes and percentage of heavy vehicles for the surrounding road network were obtained
from TTM Data Division. Predicted 2026 traffic volumes are presented in Table 6 and are based on a
growth rate as advised by TTM Traffic.

Table 6: Road Traffic Volumes for the Surrounding Road Network.

Traffic Volume (AADT) Heavy Vehicles
Description (Location):
2011 2026 (% AADT)
Water Street 900 3,070 4.40
Brunswick Street 28,390 35,300 2.70

The CoRTN methodology requires the input of 18 hour traffic volumes and is approximated as 95% of the
Average Annual Daily Traffic.

4.1.2  Predicted Road Traffic Noise Levels

Road traffic noise predictions were conducted using the formula:
Total Increase = 10 x log (N2/N1) where N2 is the forecast vehicles,
N1 is the current number of vehicles.

The result is added to current noise levels to forecast the increased noise levels. This method must use
the same parameters to calculate N1 and N2 such as the 18 hour traffic volumes.

The calculations give a 7 dB increase in noise. This should represent the design intent as below.

Table 7: Predicted Road Traffic Noise Levels.

Date Road Traffic Noise Descriptor Time Period Predi;ltae(dA)Level
L az0,28Hour 6am to midnight 64
- Noisiest day-time L Aeq aHour 8pmto gpm 65
Noisiest night-time Lacqatour 11pm to Midnight 66
Laeq24Hour Midnight to midnight 61

Predicted road traffic noise impacts at 10 years after the completion of the development were calculated
using established formulae and are based on the following parameters:

1. The layout used for the modelling are based on the architectural plans from Bureou Probert as
stated in section 1;

Site: Canterbury Towers 13
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Screening from the existing and proposed buildings surrounding the site were incorporated;
Floor heights presented on elevation plans were utilised (refer to DA drawings);

The speed limit on Brunswick Street is 60 km/hour and 50km/hr on Water Street;

LI O

The fagade correction factor of +2.5dB(A) was considered in the calculations (where applicable).

Outputs predicted Laiosn00 road traffic noise levels. These levels were converted into Laeg,inour day and
night time levels (based on logged noise data) to compare with the BCC criteria (refer to Appendix C).

Table 8 presents the modelled noise level at the communal recreation area and includes screening from
the development as detailed in Section 5.

Table 8: Predicted Road Traffic Impacts at Communal Recreation Area.

Predicted SPL (dB(A)) in 2026
Location: (Free field)

L ao,28hour Laeq 24hour
Communal Recreation Area (Podium Level) Less than 52 Less than 48

These results will be less than those for stages one and two as those stages will provide some shielding to
Canterbury Towers. Unfortunately due to construction noise measurements were not able to be taken
which would assist in verification of our calculations.

The communal recreation area is calculated to comply with the BCC assessment criteria due to sufficient
separation distance and screening from the development.

Note if the layout is changed or if the nominated finished pad levels as stipulated in Appendix A are raised
in excess of 200mm, further assessment will be required.

4.2 Onsite Activity Noise

An assessment of the proposed onsite residential/commercial activities reveals that activities will either
be in the enclosed underground carpark area, or off site and were assessed as part of stage one.

4.3  Offsite Activity Noise

There is the potential for offsite activities associated with the nearby commercial premises to impact the
residential component of the development. The predicted impacts are divided into two sections (4.3.1and
4.3.2) detailing the results of modelling for offsite commercial activities and were assessed based on their
respective hours of operation as discussed in Section 2.5.

4.3.1  General Commercial Activity Noise

This section has assessed the vehicle movements, goods deliveries and waste collection for the
commercial premises surrounding the site. The noise sources associated with general offsite commercial
activities were based on similar investigations and are presented in

Table 9. The noise sources were selected as they represent the likely activities that have the potential to
impact the onsite receivers.

Site: Canterbury Towers 14
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Table 9: Average Maximum Noise Levels from General Offsite Activities.

: Measured Level Correction Corrected Level

Noise Source: LAmaxl(:"B(A)) at Factor dB(A)* LAmax (dB(A))
Car door closure 78 + 5 (impulsive) 83
Car starting 75 N/A 75
Car bypass @ 5 km/h 77 N/A 77
Waste collection 92 + 5 (impulsive) 97
Goods Deliveries 85 N/A 85
Conversation 70 N/A 70
Alfresco Dining 8o N/A 8o

*Correction due to tonality and impulsiveness as per AS 1055.

Table 10 presents predicted noise levels (based on the noise source levels presented) from the
commercial premises impacting the residential component of the development.

Table 10: Predicted Noise Impact Levels from General Offsite Activities to the Site.

Predicted Level Lama, Assessment Criteria Complies (Yes/No)
Noise Source: dB(A) Day Evening Sleep

Fagade Internal | 54dB(A) 52dB(A) 45dB(A)
Car door closure 5o 45 Yes Yes
Car starting 39 34 Yes Yes -
Car bypass @ 5 km/h 50 45 Yes Yes -
Waste collection 70 65 No No No
Goods Deliveries 55 50 No No No
Conversation 40 35 Yes Yes Yes
Alfresco Dining 4t 39 Yes Yes Yes
Car door closure 50 45 Yes Yes Yes
Car starting 42 37 Yes Yes Yes
Car bypass @ 5 km/h 45 40 Yes Yes Yes

The predicted noise levels presented in Table 10 are based upon the noise source being at the nearest
position to the receivers, and assumes screening from the development including surrounding commercial
buildings.

Waste collection and goods deliveries are predicted to exceed the sleep disturbance criteria at the nearest
onsite residential receivers. Noise impacts associated with these activities are unlikely to be a cause of
annoyance, given that that they are generally an infrequent occurrence (i.e. once or twice per week) and
are of short duration.

All remaining offsite activities are predicted to comply with the day, evening and sleep disturbance criteria
with no additional treatments.

Site: Canterbury Towers 15
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4.3.2  Continuous (Plant) Noise

Total noise levels have been included in the calculations for facade design, and all noise ingress into the
residential components of the proposed development.

Site: Canterbury Towers 16
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5. RECOMMENDATIONS

The recommended acoustic treatments are required to ensure compliance with the relevant BCC and
Queensland Transport assessment criteria.

5.1  Road Traffic Noise — Brisbane City Council

Compliance is predicted with the BCC assessment criteria on the condition the following treatments are
implemented.

The communal recreation area located on the podium level is predicted to comply due to sufficient
separation distance and screening by the development.

Based on floor plans and elevations, glazing and building treatments were determined by using the
calculation methods detailed in Australian Standard AS3671:1989 Road Traffic Noise Intrusion — Building
Siting and Construction.

5.1.1  Glazing Treatments

Glazing for the development will be rated at Ry, 30 except for rooms as specified in Table 11 presents the
minimum glazing required based on calculations conducted in accordance with AS3671:1989. Note that
the minimum thickness of the glass as specified in Table 11 shall not be reduced regardless of the Ry,/STC
rating of the glazing system unless the Ry rating can be certified by the glazier. Glazing specified with
acoustic seals requires a Q-Lon seal to be installed or an equivalent product. Felt seals are not acceptable.

Table 11: Glazing Treatments for Proposed Units — Road Traffic.

Level Facade/Direction Apartment Room Performance
Specification Ry
2 South All Habitable 32
3 South All Habitable 32
3 - 301 Living/Kitchen/Dining | 32
3 - 309 Living/Kitchen/Dining | 32
4-6 South All Bedrooms 32
7-19 N, E, W - All bedrooms 32
7-12 South - All bedrooms 32
13-19 South - All bedrooms 35
13-17 All - Living/Kitchen/Dining | 32
18-19 All - All Habitable 35

Performance requirements are for the entire glazing system including the frame.

All glazing is to have acoustic seals.

Site: Canterbury Towers 17
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These are the minimum glazing requirements. If for structural purposes thicker glazing is required, the
acoustic performance will be improved.

Acoustic seals will reduce ventilation and the ventilation requirements should be reviewed.

5.1.2  External Wall Treatments

The proposed walls shall be constructed to achieve an Ry 55 and therefore will comply with the minimum
rating requirements.

In all rooms, penetrations through the wall shall be acoustically treated so as not to reduce the overall
rating of the installed wall system.

5.1.3 Recommended Roof Treatments

The proposed roof shall be constructed using 150mm reinforced concrete which achieves a minimum of
Rw55 and therefore will comply with the minimum rating requirements.

Any penetrations through the ceiling (such as light fittings or duct penetration) shall be acoustically
treated to ensure the overall acoustic rating is maintained.

5.1.4 Provision of Alternative Ventilation

To achieve the required internal noise levels of habitable rooms, doors and windows should be closed,
hence, all habitable rooms will require the provision of an alternative ventilation system. The design and
installation of the plant should not reduce the overall acoustic performance of the building shell.

32 Onsite Activity Noise

This assessment has investigated the ‘worst case scenario’, by considering potential noise impacts from

onsite activities associated with the proposed development to the nearest residential receivers adjacent
the site.

It is predicted that communal area activities may exceed the relevant assessment criteria during the night
time period. As a result, we recommend that all terrace area activities are restricted to the day and
evening periods, between 7:00 am and 10 pm only. Based on the modelled levels, all remaining onsite
activities are predicted to comply with the day, evening and sleep disturbance criteria.

5.3 Offsite Activity Noise

Recommendations to attenuate off-site activity noise have heen included in the glazing treatments.

5.4  Transient Activity Noise

Based on the modelled levels, all offsite activities with the exception of waste collection and goods
deliveries, are predicted to comply with the day, evening and sleep disturbance criteria.

Site: Canterbury Towers 18
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Waste collection activities are predicted to exceed the sleep disturbance criteria at the nearest onsite
residential receivers. Noise impacts associated with these activities are unlikely to be a cause of
annoyance, given that that they are generally and infrequent occurrence (i.e. once or twice per week) and
are of short duration.

In addition goods deliveries are predicted to exceed the sleep disturbance criteria at the nearest
residential component of the development. Goods deliveries are likely to occur during daytime hours and
are not expected to impact the night time period.

5.5  Continuous (Plant) Noise
Compliance has already been determined to achieve the internal noise limits.

Because detailed plant selections are not available at this stage, it is not possible to carry out a detailed
examination of the ameliorative measures that may be required to achieve the noise targets. Plant will be
acoustically treated to achieve the criteria as previously detailed to prevent noise emissions from
adversely impacting the surrounding properties. This may include selecting the quietest plant possible, or
treating the plant equipment with enclosures, barriers, duct lining and silencers, etc if required to comply
with the assessment criteria.

Experience with similar projects indicates that it would be possible to achieve the Council requirement
with appropriate treatment of the plant. This treatment would be determined at the Building
Approval/Construction Certificate stage.

A mechanical plant noise assessment should be conducted by a suitably qualified acoustic person once
plant selections are finalised; and compliance tests conducted after the equipment is installed to ensure
compliance with the criteria. Such measures should also be conditioned in the Development Approval.

Site: Canterbury Towers 19
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Appendix A Graphical Results of Noise Logging

Site: Canterbury Towers 20
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Noise Monitoring Graphs
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