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EXECUTIVE SUMMARY 

BNG Group have commissioned Marshall Day Acoustics to prepare an acoustic report to accompany a town 
planning application for the development of the site at 6 Fullard Road, Narre Warren, also referred to as 
Casey Gardens. This report presents our assessment of noise impacts associated with the redevelopment of 
the site. 

Marshall Day Acoustics attended site on 4 June 2020 to inspect the site and surrounds and to quantify the 
ambient noise and rail-related ground vibration at the site. 

Dwellings within the proposed residential development are likely to be subject to the following off-site 
environmental noise sources: 

• Operations at the Kool Kidz Childcare centre 

• Commercial sites south of Fullard Road 

• Traffic noise from Narre Warren – Cranbourne Road and Fullard Road 

• Trains on the Pakenham railway line. 

Noise from the childcare centre is not expected to significantly impact nearby residences, particularly given 
the ambient noise of the area which is dominated primarily by traffic on Narre Warren - Cranbourne Road. 

Given that the site is currently utilised for residential purposes, it is the responsibility of the operators of the 
existing off-site commercial premises to maintain compliance with EPA Victoria statutory noise policy 
SEPP N-1 at the proposed residences. Thus, the redevelopment of the site is not expected to place additional 
environmental noise attenuation requirements on nearby commercial operators. 

Traffic noise criteria included in the Victorian Planning Provisions as well as other Australian Standards and 
sleep disturbance criteria can be achieved with the selection of appropriate glazing systems and building 
envelope construction. 

Based on measurements of noise from Metro and V/Line passenger trains undertaken at the northern site 
boundary, the site was found to marginally exceed the investigation thresholds of the Victorian Passenger 
Rail Infrastructure Noise Policy. As a result, further rail noise investigation has been conducted and examples 
of appropriate glazing and building envelope selections have been proposed based on an assessment of 
sleep disturbance. 

Train vibration mitigation measures may be necessary for apartment buildings on the northern boundary. 
However, the limitations of the vibration measurements of a small sample of train pass-by events prevented 
more substantial conclusions from being made. Further detailed studies are recommended at the post 
consent stage of the project to derive cost-effective structural vibration mitigation strategies, which can be 
expected to involve, but potentially not limited to, localised floor treatments in habitable spaces.  

Based on publicly available PTV information, there are currently two scheduled freight train services that pass 
the site during the day period, thus, it is considered appropriate to exclude freight train noise from the rail 
noise sleep disturbance assessment. It is noted that onerous noise mitigation measures would be required to 
achieve the internal train noise criteria for the relatively infrequent occurrences of freight train events.  

Given that noise generated within the site will be addressed to protect the amenity of residents within the 
development, it is unlikely that noise at noise sensitive receivers beyond the site boundary would be an issue. 
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1.0 INTRODUCTION 

It is proposed to redevelop an existing residential village and caravan park at 6 Fullard Road, Narre 
Warren into a modern residential development featuring townhouses and multi-story apartment 
buildings.  

The site is adjacent to relatively busy roads and a railway line and also shares a boundary with an 
existing childcare centre.  

BNG Group have requested that Marshall Day Acoustics Pty Ltd (MDA) prepare an acoustic report to 
accompany a town planning application for the development of the site.    

This report presents an assessment of environmental noise that would be experienced by the 
proposed development as well as a review of the potential noise generated within the development 
and experienced by surrounding noise sensitive receivers.  

A glossary of acoustic terminology used throughout this report is included in Appendix A. 

2.0 SITE AND PROJECT DESCRIPTION 

The site is located at 6 Fullard Road, Narre Warren and is zoned for Residential Growth 1. A land 
zoning map is included in Appendix B. 

The site is currently used as a residential village and caravan park. 

The site is bound by the following: 

• Pakenham railway line to the north, with Narre Warren train station further north  

• Narre Warren - Cranbourne Road to the east, with existing residential further east 

• Kool Kidz Childcare to the southeast 

• Fullard Road to the south, with existing commercial premises and a plumbing education facility 
further south 

• A floodway to the west, with existing residences further west. 

An aerial image of the site and surrounds is shown in Figure 1. 

The site is subject to noise and vibration from passenger and freight trains on the Pakenham railway 
line and noise from traffic on Fullard Road and Narre Warren - Cranbourne Road. The site may also 
experience noise from the childcare centre and from the commercial sites to the south of Fullard 
Road. 

Consideration is to be given to potential impacts of self-generated noise within the proposed 
development as well as noise to existing surrounding residential areas, such as domestic mechanical 
services and apartment waste collection services. 

http://www.marshallday.com
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Figure 1: Subject site and surrounds 

 

Our assessment is based on the Master Planning Layout Option 1A prepared by DKO Architecture 
dated 31 August 2020. The proposed site layout drawing is shown in Figure 2. 

The existing structures on the site would be demolished and the proposed development is to include 
a number of apartment buildings and townhouses on the site. The apartment buildings will include 
two levels of above-ground parking for residents. A green space is located in the middle of the site 
such that the surrounding buildings will offer a degree of acoustic shielding from road and rail noise 
originating at the perimeter of the site.  

  

 

Subject site 

Narre Warren – 
Cranbourne Road 

Kool Kidz 
Childcare 
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Figure 2: Proposed site layout 
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3.0 SCOPE OF ACOUSTIC ASSESSMENT 

This preliminary noise assessment has been prepared for town planning purposes and should be 
considered as a feasibility study rather than a detailed design of acoustic treatments. 

This report details the acoustic considerations, the relevant acoustic criteria that would apply to the 
project and provides preliminary guidelines for building envelope acoustic performance and 
recommended courses of action for road traffic and rail noise and vibration mitigation. 

It should be noted that many options for the building envelope design exist due to the abundance of 
different types of building materials and combinations of such materials.  There needs to be future 
flexibility in the final selection of glazing and building envelope construction to allow for use of 
materials with improved sustainability ratings or optimised cost. 

At this stage of the project, some aspects of the design are yet to be fully developed to the extent 
that would be required for tender and construction, such as precise floor layouts and mechanical 
services equipment selections and locations.   

The assessment does not consider internal building acoustic requirements under the Building Code of 
Australia (BCA) as this is expected to be taken into consideration at the detailed design phase of the 
project.    

Indicative statutory noise limits which apply to some elements of building services across the 
development have been presented in this report based on short-term noise measurements. As 
background noise levels can influence the mechanical services environmental noise limits, it is 
warranted that further review and measurement of the background noise levels be undertaken. It is 
appropriate for detailed assessment of the mechanical services design to be undertaken as the 
design and plant selections emerge.  

As such, this preliminary report has been prepared to illustrate that relevant acoustic criteria can be 
achieved. However, the recommendations, especially pertaining to building envelope construction 
and the influence of road traffic noise and rail noise and vibration, are by no means a final design that 
must be adopted at this stage of the project. Instead, the recommendations serve as a guide to 
inform the developer of the nature and extent of the types of acoustic treatment required. 

http://www.marshallday.com
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4.0 SITE NOISE AND VIBRATION MEASUREMENTS 

4.1 Measurement description 

Measurements of background noise, noise from traffic and trains and train vibration levels were 
made across the site on the afternoon and evening of 4 June 2020. 

Noise levels were measured in 1 second intervals using 01 dB Duo smart noise monitors. Field 
calibration checks indicated no significant drift in instrument sensitivity during the measurement 
period. 

Vibration was measured using a Brüel & Kjær 4507 ICP accelerometer magnetically coupled to a 
300 mm long ground stake, and using a Brüel & Kjær 2250 for data acquisition in 1 second intervals. .  

Figure 3 shows the locations of the noise and vibration measurements. 

Figure 3: Noise and vibration measurement locations 

 

The following sections provide further detail of the measurement results. 

Rail noise 
and vibration 

Background noise 

Traffic noise 

Traffic noise 

Narre Warren -
Cranbourne Road 
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4.2 Background noise 

The background noise measurement location was selected to be representative of the lowest 
background noise levels experienced at the site as the location was furthest from the boundary roads 
and railway line. Background noise at this location was still significantly influenced by traffic noise 
from surrounding roads. 

As acoustic criteria applicable to noise from commercial sources and centralised building plant are 
based on background noise levels, it was desirable to measure at a site location that would 
experience the lowest noise levels and therefore be afforded the most stringent commercial and 
plant noise criteria. 

Background noise levels were measured between 1630 – 2045 hrs on 4 June 2020.  

Background noise levels at the start of the measurement period were as low as 43 dB LA90,15 min and 
rose with increasing traffic flow during the afternoon peak. 

Background noise levels typically reduce during the evening period as local traffic reduces. However, 
background noise levels remained relatively steady at 47 dB LA90,15min for the last hour of the 
measurement.  

The increase in evening background noise levels can be attributed to a change in wind direction at 
1800 hrs. Bureau of Meteorology records indicate that the prevailing southwest breeze changed to a 
southeast breeze which then promoted the propagation of traffic noise from Narre Warren – 
Cranbourne Road to the background noise monitoring site.  

During southwest to northwest winds which do not favour the propagation of noise from nearby 
major roads, we would expect evening background noise levels to be lower than what was observed 
during the southeast winds during the evening measurements. We would expect background noise 
levels below 43 dB LA90 as observed during the start of the measurement period. 

No night-time background noise level measurements have been made at the site.  

4.3 Traffic noise 

Noise from traffic on Fullard Road and Narre Warren – Cranbourne Road was measured between 
1630 – 2045 hrs on 4 June 2020 to account for afternoon peak traffic.  

The measurement locations were at the site boundary as shown in Section 4.1. 

Table 1 presents a summary of the traffic noise level measurements. The highest 15 minute average 
noise levels and the typical maximum noise levels are shown. 

Table 1: Traffic noise level measurements, dB 

  Octave Band Centre Frequency (Hz) 

Description A 63 125 250 500 1,000 2,000 4,000 

Fullard Road         

    Average noise level, Leq,15 min 65 69 64 60 60 62 58 50 

    Typical maximum noise level, Lmax   84 89 88 80 81 80 75 69 

Narre Warren – Cranbourne Road         

    Average noise level, Leq,15 min 71 71 70 66 66 68 65 55 

    Typical maximum noise level, Lmax   85 88 89 81 83 80 76 70 

http://www.marshallday.com
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A review of VicRoads traffic flow data was undertaken and indicated that traffic flow at the time of 
the measurements was representative of typical midweek peak traffic flows. Details have been 
included in Appendix C.  

4.4 Train noise 

The Pakenham railway line to the north of the site is utilised by Metro and V/Line passenger services 
as well as occasional freight services. 

4.4.1 Frequency of train pass-bys 

Metro and V/Line timetables have been reviewed to establish the frequency of train pass-by events 
at the site, as given in Table 2. We note that express Metro services that do not stop at Narre Warren 
station and express V/Line services that do not stop at Dandenong or Berwick stations may not be 
captured in the table below.  

Table 2: Frequency of train pass-bys 

Service Day (0600 - 2200 hrs) Night (2200 - 0600 hrs) 

Metro services 1 Up to approximately one train every 
3 minutes at peak times 

Up to approximately one train every 
7 minutes 

V/Line services 2 38 per day (midweek) 4 per night (midweek) 

Freight services 2 2 every day at approximately  
1320 hrs and 2045 hrs 

0 

4.4.2 Train pass-by noise levels 

Noise from train pass-bys were measured on 4 June 2020 between 1715 – 1645 hrs at the northern 
boundary closest to Narre Warren station, as shown in Section 4.1. 

Noise from 12 Metro and 4 V/Line train pass-bys were measured. Maximum noise levels ranged 
between 71 – 93 dB LAmax with V/Line trains being distinctly louder than Metro trains. No freight 
trains were observed during this period.  

The upper 95th percentile measurement has been used as a typical maximum train noise level and is 
presented in Table 3. 

Table 3: Passenger train pass-by maximum noise level at site boundary, dB Lmax  

  Octave Band Centre Frequency (Hz) 

Description LAmax 63 125 250 500 1,000 2,000 4,000 

Upper 95th percentile (typical highest 
maximum train pass-by noise level) 

91 81 78 79 89 88 81 74 

MDA have previously measured noise from freight train pass-bys elsewhere along the Pakenham 
line. Table 4 presents an estimate of a typical freight train pass-by maximum noise level at the site 
boundary. 

 

1 Metro - Timetable search, https://www.metrotrains.com.au/timetables accessed 20 June 2020 

2 V/Line - Network Service Plan, Eastern Passenger Schedules and Freight Schedules (respectively), 
https://corporate.vline.com.au/Network-Access/Network-service-plan accessed 17 June 2020 

http://www.marshallday.com
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Table 4: Estimated freight train maximum noise level at site boundary, dB Lmax  

  Octave Band Centre Frequency (Hz) 

Description LAmax 63 125 250 500 1,000 2,000 4,000 

Typical freight train pass-by 
maximum noise level 

96 109 106 92 90 87 86 85 

Note that freight trains have significantly higher low frequency noise levels than passenger trains.  

4.5 Train vibration 

Vibration from train pass-bys were measured on 4 June 2020 between 1715 – 1645 hrs at the 
northern boundary closest to Narre Warren station, as shown in Section 4.1. 

Vibration from 16 train pass-bys were measured, with V/Line trains generating higher vibration levels 
than Metro trains. No freight trains were observed during this period.  

The upper 95th percentile measurement has been used as a typical maximum train vibration level and 
is presented in Table 5. 

Table 5: Passenger train pass-by typical maximum vibration level at site boundary 

 Third Octave Band Centre Frequency (Hz) 

Description 6.3 8 10 12.5 16 20 25 31.5 40 50 63 80 100 125 160 

Acceleration 
dB La re 10-6 
m/s2 

45 43 42 53 73 77 82 79 78 82 80 81 79 45 43 

Velocity 
dB Lv re 10-6 
mm/s 

83 94 101 100 94 97 94 95 88 79 71 71 66 67 61 

Peak vibration levels for train pass-by events typically occur at frequencies of 20 - 50 Hz. Vibration 
levels measured at the site were consistently peaking between 8 – 16 Hz, which is notably lower than 
usual.  

The ground in the vicinity of the railway and the site boundary was subjectively noted as being soft 
and damp with the soil potentially being moderately waterlogged. It is plausible that this influenced 
the spectral distribution of the vibration measurements, resulting in a shift of the peak vibration 
levels to lower than typical frequencies.  

http://www.marshallday.com
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5.0 APPLICABLE LEGISLATION AND GUIDELINES 

A summary of the relevant Victorian noise legislation and guidelines is provided in Table 6. Further 
details are provided in Appendix D. 

Table 6: Relevant Victorian noise legislation and guidelines 

Document Overview 

Legislation  

Environment Protection Act 
1970  

(the Act) 

The Act provides the overarching legislative framework for the protection of 
the environment in Victoria. It establishes obligations for the control of 
environmental noise and applies to all types of noise sources except rail 
operations. The legislation does not specify noise limit values but sets out 
legal requirements to comply with State Environment Protection Policies 
(SEPPs) and prescribed standards. 

State Environment Protection 
Policy (Control of Noise from 
Commerce, Industry and 
Trade) No. N-1  

(SEPP N-1) 

SEPP N-1 defines mandatory noise limits for commercial, industrial or trade 
premises in the Metropolitan Region of Melbourne. 

The limits apply to the level of noise occurring at a noise sensitive receiver 
due to noise from a commercial premises. The limits also apply to noise from 
centralised plant serving a residential development.  

The noise limits are determined on the basis of land zoning and background 
noise levels, and are separately defined for day, evening and night periods. 

Refer to Appendix D1 for further detail and noise limit derivation. 

Environment Protection 
(Residential Noise) 
Regulations 2008 (Statutory 
Rule No.121/2008) 

Noise from fixed domestic plant associated with residential properties must 
comply with the requirements of the Environment Protection Regulations, 
which do not prescribe noise limits for the equipment, but rather prescribes 
allowable hours of operation for the purposes of determining whether noise 
is ‘unreasonable’ at residential premises. 

Refer to Appendix D2 for further detail. 

Clause 58 of the Victorian 
Planning Provisions (VPP) and 
Apartment Design Guidelines 
for Victoria (ADGV) 

 

The proposed development will be required to comply with the 
requirements of Clause 58.04-3, Standard (D16) of the Victorian Planning 
Provisions (VPP). 

The clause applies to apartment developments of five storeys or more 
requires that noise impacts associated with the development are adequately 
addressed. This includes external and internal noise sources. Refer to 
Appendix D3 for further detail. 

http://www.marshallday.com
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Document Overview 

Guidelines  

Australian/New Zealand 
Standard AS/NZS 2107:2016 
“Acoustics - Recommended 
design sound levels and 
reverberation times for 
building interiors” 

(AS 2107) 

Provides recommendations for acceptable internal noise levels. Table 1 of AS 
2107 presents the recommended internal noise levels for “houses and 
apartments near major roads”, which is considered to be applicable to the 
development site. 

Refer to Appendix D4 for further detail. 

Sleep disturbance criteria 
sourced from NSW Road 
Noise Policy 2011 

(Sleep disturbance criteria) 

The provisions of this document are often referred to in Victoria for general 
guidance on potential sleep disturbance. 

Based on a review of research into sleep disturbance, the NSW policy 
nominates maximum external night-time noise levels at noise sensitive 
locations which are unlikely to disturb sleep. 

Refer to Appendix D5 for further detail. 

Victorian Passenger Rail 
Infrastructure Noise Policy 
April 2013 

(VPRINP) 

Section 5 of the policy sets out the conditions under which transport bodies 
must apply the policy. 

The policy sets ‘investigation thresholds’ for the assessment of noise. These 
are noise levels, which if exceeded, indicates that further 
investigation/assessment is required – in this case, a sleep disturbance 
assessment. 

Refer to Appendix D6 for further detail. 

ISO 10137:2007 – 
Serviceability of buildings and 
walkways against vibrations 
Annex C Table C.1 

(ISO 10137) 

Both ISO 10137 and AS 2670.2 present vibration criteria for continuous and 
intermittent vibration in building and both standards adopt the same 
vibration guideline targets for human comfort based on frequency 
dependent criteria referred to as “Vibration Curves” which are applicable for 
different building usages.  Refer to Appendix D6 for further detail.  

BS 6472-1:2008 Guide to 
evaluation of human exposure 
to vibration in buildings. 
Vibration sources other than 
blasting 

BS 6472 takes into account human comfort based on Vibration Dose Value 
and exposure to vibration exposure over 16 hour day and 8 hour night 
periods. 

Refer to Appendix D7 for further detail. 

EPA Publication 1254 Noise 
Control Guidelines 

(EPA Guidelines) 

Provides an overview of noise policies and legislation in Victoria for a range 
of different noise sources and provides supplementary guidance for 
situations where there is no policy or legislation, including noise from waste 
collection. 

Refer to Appendix D8 for further detail. 
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6.0 NOISE FROM APARTMENT BUILDINGS 

Noise from apartment building exhaust fans and other plant serving common areas and carparks are 
required to achieve SEPP N-1 limits outside of townhouses and apartments proposed for the site as 
well as at existing residences beyond the site boundary.  

Indicative limits for the site are presented in Table 7. Further details are included in Appendix D1. 

Table 7: SEPP N-1 time periods and indicative noise limits 

Period Day of week Time Noise limit, Leff dB 

Day Monday-Friday 0700 - 1800 hrs 53 

  Saturday 0700 - 1300 hrs  

Evening Monday-Friday 1800 - 2200 hrs 47 
 

Saturday 1300 - 2200 hrs  

  Sunday, Public holidays 0700 - 2200 hrs  

Night Monday-Sunday 2200 - 0700 hrs 42 

Compliance with the external SEPP N-1 limits will require further review during the detailed design 
phase of the development. For developments of this nature, SEPP N-1 compliance can typically be 
achieved with appropriate design strategies such as the following: 

• Strategic location of plant items away from habitable rooms, such as within dedicated plant room 
enclosures or rooftop plant decks with acoustic barriers 

• Selection of quieter plant items and fans with variable speed drives as necessary 

• Provision of attenuators to exhaust fans as necessary. 

Specific plant noise mitigation measured can be derived during the design phase to suit that nature 
of the mechanical services design.  

Noise from air-conditioning condensers located on apartment balconies or serving townhouses is 
subject to the requirements of the Environment Protection (Residential Noise) Regulations 2018. 
Further details are provided in Appendix D2. 

Victorian Planning Provisions Clause 58.04-3 also highlights that potentially intrusive noise sources 
such as mechanical plants, lifts, building services, non-residential uses, car parking, and communal 
areas should not be located adjacent to noise sensitive spaces within the apartment building or near 
neighbouring dwellings. 

We note that the Building Code of Australia includes minimum sound insulation requirements for 
habitable rooms to protect the amenity of occupants from such adjacent noise sources. 

To minimise the risk of disturbance due to noise from waste collection from apartment buildings, 
adoption of the EPA recommendations for waste collection as included in Appendix D8 is could be 
considered. 

http://www.marshallday.com
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7.0 INTERFACE WITH EXISTING COMMERCIAL PREMISES 

7.1 Childcare 

An aerial image in Figure 4 shows the interface between the existing Kool Kidz Childcare centre and 
the proposed development boundary. There are currently residential dwellings and caravan sites 
within 20 m of the northern boundary of the childcare centre. The layout plan indicates multi-storey 
townhouses would also be located close to northern boundary of the childcare centre, and 
townhouses would back onto the western boundary of the childcare centre. 

Figure 4: Interface between the childcare centre and the proposed development 

 

The hours of operation of the childcare centre are currently advertised as 0630 – 1830 hrs Monday to 
Friday, excluding public holidays. 

Noise from the proposed residential buildings are unlikely to significantly impact on the operation of 
the childcare centre given the existing exposure to traffic noise will likely continue to be the 
dominant noise source that characterises the site. 

Kool Kidz  
Childcare 

Subject site 

Existing 
residences 
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Table 8 lists and discusses the key sources of noise from the childcare centre that would be 
experienced at the proposed residences. 

Table 8: Key childcare centre noise sources 

Noise source Discussion  

Mechanical services  Noise from the childcare centre’s mechanical services are currently required to 
comply with SEPP N-1 at the existing dwellings on the site. It would be the 
responsibility of the childcare centre’s operators to comply with SEPP N-1 at any 
future dwellings on the site.  

Compliance with the indicative SEPP N-1 limits presented in Appendix D1.3 is 
expected to be achievable at future dwellings on the site.  

Children in the outdoor 
area 

There is no Victorian legislation that applies to noise from children in the outdoor 
area. The Association of Australasian Acoustic Consultants (AAAC) have prepared 
guidelines for the assessment of noise form childcare centres, however a 
detailed study of noise from the childcare centre has not been included in the 
scope for this study.  

Noise from traffic would likely be more prominent than noise from children.  

Noise from the staff car 
park prior to opening 
time (0630 hrs) 

We expect noise from staff cars would readily meet the sleep disturbance criteria 
within future overlooking bedrooms if bedroom windows were closed. The 
criteria may be marginally exceeded if bedroom windows were left open. 

Consideration could be given to the following to minimise the risk of adverse impacts of noise from 
the childcare centre: 

• The setback of dwellings from the childcare centre boundary (as afforded by a typical residential 
street or backyard)  

• Provision of a solid boundary fence free of any gaps  

• Strategic dwelling layouts that minimise the size and occurrence of windows for habitable room 
that overlook the childcare centre. We note that the proposed shape and layout of the closest 
apartment building already minimises the number of apartments close to the boundary of the 
childcare centre.  

7.2 Commercial premises on Fullard Road  

Noise from existing industry south of Fullard Road are currently legally required to comply with the 
external noise limits of SEPP N-1 at the existing a residential village and caravan park currently 
located on the site.  

Standard facade construction for this apartment development would be adequate to attenuate noise 
from industry and achieve the internal noise criteria of the Apartment Design Guidelines of Victoria 
and AS 2107 on the basis that the industrial noise is currently required to be compliant with the 
external SEPP N-1 noise limits . 

We therefore do not envisage noise from industry to be a significant factor for the proposed 
redevelopment of the site. 

http://www.marshallday.com
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8.0 TRAFFIC NOISE 

8.1 Criteria 

Table 9 presents a summary of the internal traffic noise design criteria recommended for the 
development. 

Table 9: Recommended internal traffic noise criteria 

Space Period average Peak traffic Sleep disturbance 

Bedrooms during the night 35 dB LAeq(2200-0700 hrs) 40 dB LAeq(1h) 50 – 55 dB LAmax  

Living areas during the day 40 dB LAeq(0700-2200 hrs) 45 dB LAeq(1h) - 

Apartment common areas 45 dB LAeq 50 dB LAeq - 

Further details are available in Appendix D3 to Appendix D5. 

8.2 Recommended building envelope construction 

The following section provides a summary of the acoustic performance required of glazing systems to 
achieve the internal traffic noise criteria and highlights other key areas that would need to be 
considered during the detailed design phase of the development. 

The constructions presented below are not generally considered to be excessive or onerous for a 
residential site adjacent to busy roads. 

There may be opportunities to select lower performing elements in some instances if dwellings are 
set back from the site boundary and feature a robust acoustic fence. An acoustic fence would provide 
acoustic screening of outdoor areas immediately adjacent to boundary roads from traffic noise and is 
a general recommendation for improved amenity. 

8.2.1 Glazing  

Table 10 presents indicative single and double glazing types to achieve the internal traffic noise 
criteria for habitable rooms. 

Table 10: Indicative glazing types 

Description Bedrooms Living rooms 

Apartments and townhouses 
overlooking Fullard Road 

Rw (Ctr) 37 (-4), such as: 

• 10.38 mm laminated  

• 6 mm/12 mm cavity/8 mm 

Rw (Ctr) 34 (-4), such as: 

• 8 mm  

• 6 mm/12 mm cavity/6.38 mm lam 

Apartments and townhouses 
overlooking Narre Warren - 
Cranbourne Road 

Rw (Ctr) 38 (-4), such as: 

• 12.38 mm laminated  

• 6 mm/12 mm cavity/10 mm 

Rw (Ctr) 37 (-4), such as: 

• 10.38 mm laminated  

• 6 mm/12 mm cavity/8 mm 

If windows are to be made openable, they must feature robust acoustic seals so as to not degrade 
the performance of the window. 

As the internal criteria can only be met with windows and doors closed, consideration must be given 
to how the ventilation requirements of applicable building codes and Australian Standards will be 
satisfied.   

8.2.2 Doors 

All glazed external doors (including sliding doors) overlooking the boundary roads must incorporate 
the relevant glazing specifications detailed above. It is expected that a well-sealed sliding door 
system incorporating the above glazing thickness will achieve a suitable performance. 
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8.2.3 Non-glazed facade elements 

Where external walls are constructed from concrete or brick, no special acoustic treatment is 
required. Where light-weight construction is proposed, the facade system must be carefully selected 
during the detailed design phase such that the low frequency component of traffic noise is 
sufficiently attenuated.  

Care should also be taken with the detailed design of openings to the facade such as kitchen extract 
ducts or ventilation pathways to ensure that noise ingress through these elements does not degrade 
the sound insulation performance of the glazing and walls. 

8.2.4 Townhouse Roof 

The following roof-ceiling system for townhouse living rooms overlooking Fullard Road would allow 
the internal criteria to be achieved: 

• Masonry roof tiles or minimum 0.48 BMT profiled metal roof 

• Minimum 100 mm thick 11 kg/m3 cavity insulation 

• 13 mm thick plasterboard ceiling. 

The following roof-ceiling system for all other habitable rooms overlooking boundary roads would 
allow the internal criteria to be achieved: 

• Masonry roof tiles or minimum 0.48 BMT profiled metal roof 

• Minimum 100 mm thick 11 kg/m3 cavity insulation 

• 13 mm thick fire-rated plasterboard ceiling. 
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9.0 PASSENGER TRAIN NOISE AND VIBRATION 

The measured rail noise levels (Table 3) show that the 95th percentile maximum rail noise level at the 
at the site (91 dB LAmax ) exceeds the VPRINP investigation threshold of 85 dB LAmax. Therefore, under 
VPRINP, further investigation is required. 

Note that the threshold exceedance does not mean that the external rail noise levels need to be 
reduced below the given thresholds. This is not the intention of the VPRINP investigation thresholds. 
The LAmax ‘exceedance threshold’ triggers are used to flag the need to investigate and mitigate rail 
noise in habitable spaces with respect to an appropriate internal noise criterion, which in this case is 
assessment based on sleep disturbance as referred to in Section 5.0. 

The following section provides a summary of the acoustic performance required  for glazing systems 
to achieve the internal rail noise criteria within apartments on the northern boundary and highlights 
other key areas that would need to be considered during the detailed design phase of the 
development. 

9.1 Criteria 

9.1.1 Noise 

Table 11 presents a summary of the internal rail noise design criteria recommended for the 
development. Further details are available in Appendix D6. 

Table 11: Recommended internal rail noise criteria 

Space Airborne noise Structure-borne noise 

Bedrooms during the night 55 dB LAmax  < 45 dB LAmax 

Living areas during the day 60 dB LAmax  < 50 dB LAmax 

Apartment common areas 65 dB LAmax  < 55 dB LAmax 

9.1.2 Structural Vibration  

For individual train pass-by events, Vibration Curve VC 1.4 and VC 2 for bedrooms and living rooms 
respectively should not be exceeded. Further details are available in Appendix D7. 

We note that vibration from train pass-bys that meet this criteria may still be perceptible (felt) and 
may also result in secondary impacts from time to time, such as the visible shaking of lamps, hung 
lights, TV and computer monitors on furniture, etc.  

9.2 Rail noise mitigation 

The following section provides a summary of the acoustic performance required of glazing systems to 
achieve the internal rail noise criteria and highlights other key areas that would need to be 
considered during the detailed design phase of the development. 

There may be opportunities to select lower performing elements in some instances if apartments are 
set back from the northern site boundary. 

The passenger train noise measurements presented in Section 4.4 have been used as the basis of the 
recommendations below. 

9.2.1 Glazing  

Table 12 presents indicative single and double glazing types to achieve the internal rail noise criteria 
for habitable rooms. 
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Table 12: Indicative glazing types 

Description Bedrooms Living rooms 

Habitable rooms 
overlooking the 
railway 

Rw (Ctr) 40 (-5), such as  
6 mm/12 mm cavity/10.38 mm lam.  

Single glazing unlikely to be acceptable. 

Rw (Ctr) 34 (-4), such as: 

• 8 mm  

• 6 mm/12 mm cavity/6.38 mm lam 

If windows are to be made openable, they must feature robust acoustic seals so as to not degrade 
the performance of the window. 

As the internal criteria can only be met with windows and doors closed, consideration must be given 
to how the ventilation requirements of applicable building codes and Australian Standards will be 
satisfied.   

9.2.2 Balcony sliding doors 

It is expected that double back-to-back sliding doors would be required for sliding doors to bedrooms 
to enable the internal criteria to be achieved. 

It is expected that a well-sealed living room sliding door system incorporating the above glazing 
thickness will achieve the internal criteria for living spaces. 

9.2.3 Non-glazed facade elements 

It is strongly recommended that masonry facade elements be provided to northern face of the 
apartment buildings.  

Where light-weight construction is proposed, the facade system must be carefully selected during 
the detailed design phase such that the low frequency component of train noise is sufficiently 
attenuated.  

Care should also be taken with the detailed design of openings to the facade such as kitchen extract 
ducts or ventilation pathways to ensure that noise ingress through these elements does not degrade 
the sound insulation performance of the glazing and walls. 

9.3 Rail vibration mitigation 

The passenger train vibration measurements presented in Section 4.5 have been used as the basis of 
the recommendations below. 

We have predicted that vibration-induced noise will not significantly contribute to the noise level 
within apartments. 

We have predicted that rail vibration will exceed the VC 1.4 criteria for bedrooms and will marginally 
meet the VC 2 criteria curve for living areas in apartments on the ground and first floors. 

The more stringent VC 1.4 criteria curve for bedrooms should be marginally achieved in apartments 
on level 2 and higher, however vibration may still be perceptible during some train pass-by events. 
The assessment criteria allows for an acceptable level of human comfort whilst also allowing for 
some train passes (approximately 5%) to still be somewhat perceptible at times. This is not 
unexpected for properties adjacent to a railway line. 

An estimate of the Vibration Dose Value indicated a low probability of adverse comments from 
residences regarding exposure to rail vibration during either the day or night. 

Structural vibration mitigation for rail is generally accomplished using one of the following two 
approaches: 
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• Building base isolation:  Reduces rail vibration entering into the building via isolators installed at 
the interface of the main building structure and the foundations. Isolators can take the form of 
either elastomeric or spring systems depending on the isolation requirements 

• Localised/floor by floor treatment:  Floating floors to sections of the building to reduce the rail 
vibration and structure-borne noise radiation into habitable spaces.  

Given the damp ground conditions at the time of the vibration measurements, the unusual vibration 
spectrum shape, the limited number of V/Line train pass-by events that were measured and the 
marginal compliance and exceedances with the VC criteria, we strongly recommend that further 
detailed rail vibration studies be undertaken, including vibration logging over a longer period of time 
(one or more weeks).  

A detailed rail vibration study will provide a better understanding of the following items: 

• The propagation of railway vibration across the site  

• The range of vibration levels experienced across the site for Metro and V/Line passenger services 

• Occasional freight pass-by events. 

A greater understanding of the above will allow for better refinement of the nature and extent of 
vibration mitigation measures required throughout the apartment buildings and a more cost efficient 
vibration mitigation strategies, i.e. whether only some apartments require treatment of whether it is 
more cost effective to isolate the apartment buildings at the foundations. 

10.0 FREIGHT TRAINS 

As discussed in Section 4.4.1, V/Line timetables indicate that only two daily freight services are 
scheduled to pass the site during the day period, with no freight services scheduled at night. Given 
the relative infrequency of freight services and particularly a lack of night services, we have excluded 
freight train pass-bys from the sleep disturbance assessment.  

We estimate that freight trains would result in a maximum noise level of approximately 67 dB LAmax in 
bedrooms and 72 dB LAmax in living areas incorporating the glazing recommendations above.   

We note that if one or two freight trains were to pass the site at night due to future changes to 
freight timetables, the predicted internal noise levels of 65 - 70 dB LAmax would be unlikely to affect 
health and wellbeing significantly, as per the discussion on sleep disturbance presented in 
Appendix D5.  

Due to the significant low frequency component of freight train events, the provision of a sealed 
winter garden in addition to substantial double or triple glazing systems (rated at Rw + Ctr >45 with a 
100 – 200 mm wide cavity between panes) would be required for bedrooms to achieve the internal 
passenger train noise criteria.  

For noise levels in living areas to achieve the passenger noise level criteria, substantial double or 
triple glazing systems (rated at Rw + Ctr >45 with a 100 - 200 mm wide cavity between panes) would 
be required. Back-to-back sliding doors to balconies would also be required. 

Compliance with the bedroom and living room vibration criteria will depend on the nature of the 
vibration mitigation strategy adopted to address passenger train vibration. 
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11.0 SUMMARY 

It is proposed to redevelop an existing residential village and caravan park at 6 Fullard Road, Narre 
Warren into a modern residential development featuring townhouses and multi-story apartment 
buildings.  

MDA has prepared this acoustic report to accompany a town planning application for the 
development of the site. The conclusions from the assessment are outlined as follows: 

• Noise from the adjacent Kool Kids childcare centre is not expected to significantly impact nearby 
residences, particularly given the ambient noise of the area which is dominated primarily by 
traffic on Narre Warren – Cranbourne Road. 

• Noise from existing neighbouring commercial premises is required to comply with SEPP N-1 
environmental noise limits at nearest residential receptors. Given that the site is currently utilized 
for residential purposes, it is the responsibility of the operators of the commercial sites to 
maintain compliance at the proposed residences and the redevelopment of the site is not 
expected to place additional noise attenuation requirements on nearby commercial operations. 

• Traffic noise criteria included in the Victorian Planning Provisions as well as other Australian 
Standards and sleep disturbance criteria can be achieved with the selection of appropriate 
glazing systems and building envelope construction. 

• From measurements of noise from Metro and V/Line passenger trains undertaken at the 
northern site boundary, rail noise was found to exceed the Victorian Passenger Rail Infrastructure 
Noise Policy investigation thresholds. Based on the subsequent sleep disturbance assessment, it 
is expected that the development can meet the requirements with glazing and building envelope 
selections. 

• Structural vibration mitigation measures may be necessary to mitigate rail-related vibration in 
apartment buildings on the northern boundary. However, the limitations of the vibration 
measurements of a small sample of train pass-by events prevented more substantial conclusions 
from being made. We recommend further detailed train and structural vibration studies at the 
detailed design phase of the project to derive cost-effective vibration mitigation strategies such 
as localised floor treatment.  

• As there are currently two freight train services that pass the site during the day period, we 
consider it reasonable to exclude freight train noise from the rail noise sleep disturbance 
assessment.  

Mitigation measures to address self-impacts from noise generated at the site are expected to also 
address noise impacts at noise sensitive receivers beyond the site boundary. 
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APPENDIX A GLOSSARY OF TERMINOLOGY 

A-weighting The process by which noise levels are corrected to account for the non-linear 
frequency response of the human ear. 

Ambient Noise The ambient noise level is the noise level measured in the absence of the intrusive 
noise or the noise requiring control.  Ambient noise levels are frequently measured 
to determine the situation prior to the addition of a new noise source. 

dB Decibel, the unit of sound level. 

Frequency Sound can occur over a range of frequencies extending from the very low, such as 
the rumble of thunder, up to the very high such as the crash of cymbals.  Sound is 
generally described over the frequency range from 63 Hz to 4,000 Hz (4kHz).  This is 
roughly equal to the range of frequencies on a piano. 

Hertz (Hz) Vibration can occur over a range of frequencies extending from the very low, such as 
the rumble of thunder, up to the very high such as the crash of cymbals. The 
frequency of vibration and sound is measured in hertz (Hz).  Once hertz is one cycle 
per second.  Structural Vibration is generally measured over the frequency range 
from 1Hz to 500Hz (0.5kHz). 

LA90  The A-weighted noise level exceeded for 90% of the measurement period, measured 
in dB. This is commonly referred to as the background noise level.   

LAeq (t)  The equivalent continuous sound level.  This is commonly referred to as the average 
noise level and is measured in dB.   

The suffix "t" represents the time period to which the noise level relates, e.g. (8 h) 
would represent a period of 8 hours, (15 min) would represent a period of 15 
minutes and (2200-0700) would represent a measurement time between 10 pm and 
7 am. 

LAmax  The A-weighted maximum noise level.  The highest noise level which occurs during 
the measurement period. 

Lv The vibration velocity level relative to a reference velocity, usually 1 x 10-6 mm/s. 

Rw Weighted Sound Reduction Index, a single number rating of the sound insulation 
performance of a specific building element.  Rw is measured in a laboratory.  Rw is 
commonly used by manufacturers to describe the sound insulation performance of 
building elements such as plasterboard and concrete. 

Ctr A sound insulation adjustment, commonly used with Rw. 

Ctr adjusts for low frequency noise, like noise from trucks and trains. Ctr values 
typically range from about -4 to about -12. This term is used to provide information 
about the acoustic performance at different frequencies, as part of a single number 
rating system. 

Sound Insulation When sound hits a surface, some of the sound energy travels through the material.  
‘Sound insulation’ refers to ability of a material to stop sound travelling through it. 

Structure-Borne 
Transmission 

The transmission of sound from one space to another through the structure of a 
building. 
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Vibration When an object vibrates, it moves rapidly up and down or from side to side. The 
magnitude of the sensation when feeling a vibrating object is related to the vibration 
velocity. 

Vibration can occur in any direction. When vibration velocities are described, it can 
be either the total vibration velocity, which includes all directions, or it can be 
separated into the vertical direction (up and down vibration), the horizontal 
transverse direction (side to side) and the horizontal longitudinal direction (front to 
back). 

RMS Velocity For most applications where there is continuous vibration, vibration is measured in 
terms of root mean square RMS velocity (mm/sec), measured in any direction.  Used 
for vibration annoyance. 

VDV Vibration Dose Value is based on British Standard BS 6472:1992 Guide to Evaluation 
of Human Exposure to Vibration in Buildings (1Hz to 80Hz) and provides guidelines 
for the evaluation of whole body exposure to intermittent vibration. 

VDV can be used to take into account the weighted measured RMS vibration from 
many vibration sources including rail vehicles, construction equipment such as 
jackhammers and industry. VDV takes into account the duration of each event and 
the number of events per day, either at present or in the foreseeable future and 
calculates a single value index. 
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APPENDIX B LAND ZONING MAP 
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APPENDIX C VICROADS TRAFFIC VOLUME REVIEW 

C1 Typical traffic volumes 

VicRoads website Traffic Profile Viewer 3 has been used to establish the typical hourly traffic volume 
profiles for Fullard Road (shown in Figure 5) and Narre Warren - Cranbourne Road (shown in 
Figure 6). 

The data indicates that peak traffic flow for both roads typically occurs at 1700 hrs on weekdays. 
There are up to approximately 1,000 vehicles per hour utilising Fullard Road at the south of the site at 
this time, and up to approximately 4,000 vehicles per hour utilising Narre Warren - Cranbourne Road 
at this time. 

The traffic profile data has also been used in conjunction with the attended noise level 
measurements to inform on the likely average day and night traffic noise levels at the site boundary. 

 

3 VicRoads - Traffic Profile Viewer, 
https://www.arcgis.com/apps/webappviewer/index.html?id=864f38931c7640d8bc8c2b38fdb02586 
accessed 17 June 2020 
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Figure 5: Traffic volume profile for Fullard Road 
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Figure 6: Traffic volume profile for Narre Warren - Cranbourne Road 
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C2 Traffic volumes during the noise measurements 

VicRoads website Traffic Signal Volume Data 4 has been used to inform on the traffic flow on Fullard 
Road and Narre Warren - Cranbourne Road at the time of the attended traffic noise measurements.  

The data presents a 15 minute count of vehicles by subterranean detectors in each lane of a 
signalised intersection 5.  

A review of detector data at the intersection of Fullard Road and Narre Warren – Cranbourne Road 
and at the intersection of Narre Warren – Cranbourne Road and Princess Highway has been 
undertaken. The review indicated that traffic volumes between 1700 – 2000 hrs on Fullard Road and 
Narre Warren – Cranbourne Road were comparable to those presented in Appendix C1.  

Further details are available upon request. 

 

4 VicRoads - Traffic Signal Volume Data, https://discover.data.vic.gov.au/dataset/traffic-signal-volume-data 
accessed 18 June 2020 

5 VicRoads - How Traffic Signals work, https://www.vicroads.vic.gov.au/traffic-and-road-use/traffic-management/traffic-
signals/how-traffic-signals-work accessed 20 June 2020 
VicRoads – SCATS, https://www.vicroads.vic.gov.au/traffic-and-road-use/traffic-management/traffic-signals/scats 
accessed 20 June 2020 
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APPENDIX D RELEVENT GUIDELINES AND LEGISLATION 

D1 SEPP N-1 

D1.1 Application 

State Environment Protection Policy (Control of Noise from Commerce, Industry and Trade) No. N-1 
(SEPP N-1) sets noise limits that apply to commercial, industrial and trade premises within the 
Melbourne metropolitan region.  Compliance with SEPP N-1 is mandatory under section 46 of the 
Environment Protection Act 1970. 

SEPP N-1 defines a ‘commercial, industrial and trade premises’ as: 

any premises except:  

(a) residential premises as defined in section 48A of the [Environment Protection] Act;  

(b) a street or road, including every carriageway, footpath, reservation and traffic island on 
any street or road; 

(c) a tram, light rail or railway line not being a siding, marshalling yard or maintenance 
depot of any tram, light rail or railway line; and 

(d) [land situated at Luna Park, St Kilda]. 

Section 48A of the Act defines residential premises as: 

any building or part of a building used as or for the purposes of a private residence or 
residential flat. 

It could be argued that noise from centralised plant on a roof top plant deck or car park in an 
apartment building is assessable against the SEPP N-1 limits. 

D1.2 Assessment methodology 

SEPP N-1 is a policy and technical document. The Policy prescribes the methodology and 
measurement procedure used to determine applicable noise limits and assessment of compliance.  

The Policy requires that proposed commercial premises be designed to comply with  
SEPP N-1 noise limits.  Clause 16 of the Policy states: 

Where it is planned to develop new commercial, industrial or trade premises, the premises 
shall be designed so that the noise emissions do not exceed the noise limits 

Further, the occupier of commercial, industrial or trade premises has an ongoing obligation to meet 
the SEPP N-1 noise limits.  Clause 15 of the Policy states: 

where noise emissions from existing commercial, industrial or trade premises exceed the 
requirements set out in the Policy, steps shall be taken by the occupier to reduce the level 
of these noise emissions to, or below, the relevant Policy noise limits.  

SEPP N-1 defines a ‘noise sensitive area’ as an area of land within 10 m outside the external walls of: 

a dwelling or residential building 

a dormitory, ward or bedroom of a caretaker's house, hospital, hotel, institutional home, 
motel, reformative institution, tourist establishment or work release hostel. 

The assessment of commercial under SEPP N-1 is based on the calculation of a noise limit at a 
receiver position, taking into account a zoning noise level derived from the land zoning types in the 
surrounding area and the background noise level. 

Once a noise limit is established, the noise level (LAeq) due to the commercial premises is measured or 
predicted.  If necessary, the LAeq noise level is adjusted for noise character (intermittency, tonality, 
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impulsiveness) and duration to give the effective noise level (Leff). If the Leff level exceeds the noise 
limit, then remedial action is required. 

D1.3 Calculation of noise limits  

SEPP N-1 noise limits are calculated taking into account land ‘zoning types’ within a 70 m and 200 m 
radius of a noise sensitive building.  Zoning types are categorised 6 as type 1, 2 or 3.  A prescribed 
formula is used to calculate a corresponding Zoning Level.  In general, zone type designations are as 
follows: 

• Areas such as residential, rural and open space are type 1 

• Areas such as commercial, business and light industry are type 2 

• Areas such as general industry and major roads are type 3. 

Greater areas of type 2 and 3 land within a 200 m radius of a noise sensitive site result in higher 
Zoning Levels than a site with respectively larger areas of type 1 land.  

The SEPP N-1 noise limit is equal to the ‘zoning level’ unless the background level at the noise 
sensitive site is categorised as low or high according to Clause B3 of the Policy.  If the background 
level is low or high, the noise limit is calculated from a formula taking into account the Zoning Level 
and the Background Level.  

As discussed in Section 4.2, attended day and evening background noise levels were measured away 
from the bordering roads and railway during a site inspection on 4 June 2020 and the following 
outcomes noted: 

• The measured background noise levels of 43 dB LA90 during the day period are considered to be 
‘neutral’ or typical for the area for the purpose of establishing the SEPP N-1 day limit  

• Evening background noise levels were higher than the day background levels due to a change in 
wind direction favouring the propagation of traffic noise to the site. Evening background noise 
levels are typically lower than the daytime levels due to reduced traffic activity, so we would 
expect background levels of 43 dB LA90 or lower under different wind conditions. Neutral 
background noise levels have therefore been assumed for the purposes of establishing an 
indicative SEPP N-1 evening limit for this assessment 

• No night-time background noise level measurements have been made at the site. Neutral 
background noise levels have therefore been assumed for the purposes of establishing an 
indicative SEPP N-1 night limit for this assessment. 

The limits are separately defined for the day, evening and night periods as defined in Table 13. 

Table 13 also presents indicative noise limits at the site. 

 We note that as the background noise levels were measured away from the boundary roads and 
railway, higher background noise levels and subsequently higher, less stringent SEPP N-1 limits may 
be applicable for receivers overlooking the boundary roads and railway. 

 

6 EPA Publication no.: 316a, 17 February 2000, Designation of Types of Zones and Reservations in the Metropolitan 
Region Planning Schemes for the Purposes of State Environment Protection Policy (Control of Noise from Commerce, 
Industry and Trade) No. N-1 <http://www.epa.vic.gov.au/our-work/publications/publication/2000/february/316a> 
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Table 13: SEPP N-1 time periods and indicative noise limits 

Period Day of week Time Measured 
background, 

LA90 dB 

Zoning 
level, 

dB 

Background 
relative to  

zoning level 

Noise limit, 
Leff dB 

Day Monday-Friday 0700 - 1800 hrs 43 53 Neutral 53 

  Saturday 0700 - 1300 hrs    

Evening Monday-Friday 1800 - 2200 hrs Levels of 
≤43 dB LA90 
are likely 

47 Assumed 
Neutral 

47 
 

Saturday 1300 - 2200 hrs   

  Sunday, Public 
holidays 

0700 - 2200 hrs   

Night Monday-Sunday 2200 - 0700 hrs Night 
background 

levels not 
measured 

42 Assumed 
Neutral 

42 
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D2 Environmental Protection Regulations for domestic mechanical plant 

Noise from air-conditioning condensers located on apartment balconies or serving townhouses is 
subject to the requirements of the Environment Protection (Residential Noise) Regulations 2018. 

Environmental Protection Act 1970 Part VIII – Control of Noise Section 48A. Unreasonable noise from 
residential premises (Environmental Protection Act) states the following: 

(3) A person who emits or causes or suffers to be emitted unreasonable noise from any 
residential premises is guilty of an offence. 

… 

(5) Without limiting the generality of sub-section (3), any noise from a prescribed item 
which–  

(a) is emitted from residential premises at any time which is prescribed as a prohibited 
item; and 

(b) can be heard in a habitable room in any other residential premises, regardless of 
whether any door or window giving access to that room is open– 

is deemed to be unreasonable noise unless it is emitted in the case of an emergency. 

Section 6 of the Environment Protection (Residential Noise) Regulations 2018 (Environment 
Protection Regulations) defines the prescribed items and prescribed prohibited times under Section 
48(5) of the Environmental Protection Act as follows: 

Group Prescribed items Prohibited times 

3 Heating equipment (including central heating, a hot water system or 
a heat pump, air conditioner or split system used for heating), a 
vacuum cleaner, swimming pool pump, spa pump, and water pump 
(other than a pump being used to fill a header tank). 

Monday to Friday:  
before 7 am and after 10 pm.  

Weekends and public 
holidays: 
before 9 am and after 10 pm. 

4 An air conditioner, evaporative cooler or split system used for 
cooling. 

(Not applicable at any time a heat health alert is in effect in the 
weather forecast district in which the item is located.) 

Monday to Friday:  
before 7 am and after 11 pm.  

Weekends and public 
holidays: 
before 9 am and after 11 pm. 

The above may be interpreted such that it may be acceptable for a prescribed item to operate during 
prohibited times provided it is inaudible within a habitable room with windows or doors open. 

The compliance or otherwise of this requirement will depend on the noise level of the domestic plant 
selections and location relative to any other apartments. 
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D3 Apartment Design Guidelines for Victoria 

Amendment VC136 of the Victorian Planning Provisions (VPP) in April 2017 saw the introduction of 
the Apartment Design Guidelines for Victoria into Clause 58 of the VPP. 

Clause 58.04-3 Noise impact objectives includes Standards to protect residences in apartment 
buildings over four storeys from noise from industry, road and rail. Parts of buildings that are not 
screened from these sources that are within a noise influence area should be designed and 
constructed to achieve the following: 

• Not greater than 35 dB for bedrooms, assessed as an LAeq(8h) from 2200 - 0600 hrs 

• Not greater than 40 dB for living areas, assessed as an LAeq(16h) from 0600 - 2200 hrs. 

Table 14 presents the noise influence area specifications.  

Table 14: Noise influence area 

Noise source Noise influence area Comment 

Zone interface   

Industry 300 m from an 
Industrial 1, 2 or 3 zone 
boundary 

The nearest Industrial zone boundary is just to the 
south of Fullard Road and within 300 m from the 
development site, as can be seen from the zoning 
map in Appendix B.  

However, the existing industry are legally required 
to comply with the external noise limits of SEPP N-1 
at the existing a residential village and caravan park 
that is currently on the site.  

Standard facade construction for this apartment 
development would be more than adequate to 
address noise from industry that is compliant with 
SEPP N-1 noise limits. 

We therefore do not envisage noise from industry 
to be a significant factor concerning the sound 
insulation design of the facade to achieve the 
internal noise criteria for the proposed dwellings.  

Roads   

Freeways, tollways and 
other roads carrying 
40,000 Annual Average 
Daily Traffic Volume 
(AADT) 

300 m from the nearest 
trafficable lane 

According to VicRoads7 open data source, the 
surrounding streets have the following traffic 
volumes:  

Narre Warren - Cranbourne Road: 45,000 AADT 
Fullard Road: 13,000 AADT 

Traffic volumes for Narre Warren - Cranbourne 
Road are above 40,000 AADT and the road is within 
300 m from the development site. The 
development is therefore inside the noise influence 
area. 

 

7 VicRoads – Traffic Volume  
https://vicroadsopendata-vicroadsmaps.opendata.arcgis.com/datasets/traffic-volume accessed 18 June 2020 
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Noise source Noise influence area Comment 

Railways   

Railway servicing 
passengers in Victoria 

80 m from the centre of 
the nearest track 

The nearest railway line is approximately  
15 m from the northern boundary of the site. Noise 
from trains will require detailed review for the 
apartment buildings proposed for the north of the 
site. 

Railway servicing freight 
outside Metropolitan 
Melbourne 

80 m from the centre of 
the nearest track 

Railway servicing freight 
in Metropolitan 
Melbourne 

135 m from the centre 
of the nearest track 

Note: The noise influence area should be measured from the closest part of the building to the noise source. 

The development site is within a noise influence area as per the definition in the table above. 
Therefore, the noise criteria above is applicable to the development.  

The new apartment provisions contain Objectives, Standards and Decision Guidelines. Planning 
advisory note 66 (April 2017) defines these terms as follows: 

Objectives describe the desired outcome to be achieved in the completed development 

A Standard contains the requirements to meet the objective.  A standard should normally 
be met.  However, if the responsible authority is satisfied that an alternative design solution 
meets the objective, the alternative design solution may be considered. 

Decisions guidelines set out the matters that the responsible authority must consider before 
deciding if an application meets the objectives.  When an alternative design solution is 
proposed, the effect of the design solution on the achievement of other objectives should 
be considered. 

We note that the criteria above may not suitably address noise from traffic during peak periods, 
particularly noise in bedrooms during the early morning peak periods from 0600 - 0700 hrs. Sleep 
disturbance due to maximum noise levels is also not considered. This is discussed further in 
Appendix D4 and D5 below. 

We also note that the use of the equivalent noise level metric (LAeq) or average day period and night 
period noise level may not be suitable for assessing high noise levels of short duration from train 
pass-bys at various times throughout the day and night. Alternative acoustic criteria from the 
Victorian Passenger Rail Infrastructure Noise Policy is discussed in further detail in Appendix D6. 

The Victorian Government has published a document titled Apartment Design Guidelines for Victoria 
(2017) which provides assistance to applicants, architects, building designers and planners for 
designing and assessing apartments. 

Section 2 pages 38-43 of this document provides guidance in relation to noise impacts. 

Clause 58.04-3 also highlights that potentially intrusive noise sources such as mechanical plants, lifts, 
building services, non-residential uses, car parking, and communal areas should not be located 
adjacent to noise sensitive spaces within the apartment building or near neighbouring dwellings. 

We note that the Building Code of Australia includes minimum sound insulation requirements for 
habitable rooms to protect the amenity of occupants from such adjacent noise sources.  
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D4 Australian Standard AS 2107 

Australian Standard AS 2107:2016 Acoustics - Recommended design sound levels and reverberation 
times for building interiors (AS 2107) provides recommended internal noise levels for spaces of 
varying usage applicable to steady state or quasi-steady state noise sources such as road traffic. 

Table 15 shows the recommended internal noise levels stated in AS 2107 for houses and apartments 
near major roads, which is considered to be applicable to the proposed development. 

Table 15: AS 2107 recommended internal noise levels, LAeq dB 

Type of occupancy/activity Design sound level range 

Apartment common areas (e.g., foyer, lift lobby) 45 – 50  

Living areas 35 – 45  

Sleeping areas 35 – 40 

Work areas 35 – 45  

AS 2107 does not specify the measurement procedure to determine whether compliance has been 
achieved, but does state the following: 

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

The above statement could be interpreted to imply that the design of the facade during the night-
time period nominally between 2200-0700 hrs, although this does not allow for those occupants who 
may be shift workers or who may have a requirement to sleep during the day. For living areas, the 
design should consider the day and evening period nominally between 0700-2200 hrs. We note that 
designing the facade of a habitable room to achieve the upper range of the AS 2107 criteria on the 
basis of averaged day and night traffic noise levels may result in times during peak traffic periods 
where the criteria are exceeded. 

Based on previous project experience, to address the above points we propose designing dwelling 
envelopes such that the following internal traffic noise levels are achieved in habitable rooms:  

• An averaged noise level of 30 dB LAeq(2200-0700 hrs) in bedrooms  
(corresponding with the lower end of the design sound level range) 

• Not more than 35 dB LAeq in bedrooms during early morning peak periods prior to 0700 hrs 
(corresponding with the higher end of the design sound level range) 

• An averaged noise level of 35 dB LAeq(0700-2200 hrs) in living areas  
(corresponding with the middle of the design sound level range) 

• Not more than 40 dB LAeq in living areas during peak periods 
(corresponding with the upper end of the design sound level range). 

These average noise level design targets above are generally consistent with the VPP design criteria 
discussed in the previous section.  
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D5 Sleep Disturbance 

The Department of Environment, Climate Change and Water NSW published the NSW Road Noise 
Policy in March 2011, which compares a number of sleep disturbance criteria.  

The provisions of the document are often referred to in Victoria for general guidance on potential 
sleep disturbance.  

The NSW policy notes that from the research on sleep disturbance to date it can be concluded that: 

• Maximum internal noise levels below 50 – 55 dB LAmax are unlikely to awaken people from sleep. 

• One or two noise events per night, with maximum internal noise levels of 65 – 70 dB LAmax are 
not likely to affect health and wellbeing significantly.  

An open window provides an outside to inside noise reduction of approximately 10 dB.  Based on 
these NSW EPA findings, a noise level of 60 – 65 dB LAmax outside an open bedroom window would be 
unlikely to cause awakening reactions. A noise level of 75 – 80 dB LAmax for one or two events per 
night is not anticipated to affect health and well-being significantly. 

D6 Rail noise 

The Victorian Passenger Rail Infrastructure Noise Policy (VPRINP) was released in April 2013. 
Section 5 of the policy sets out the conditions under which transport bodies must apply the policy. 

The policy sets ‘investigation thresholds’ for the assessment of noise. These are noise levels, which if 
exceeded, indicate that noise mitigation should be considered. The policy states that: 

In considering changing land use near an existing passenger rail corridor, transport bodies and 
planning authorities should consider the receivers set out in Table B in Attachment 2. Transport 
bodies and planning authorities should consider whether the noise level produced at these 
receivers will exceed the investigation thresholds for the periods specified in Table B in 
Attachment 2. [Table B of Attachment 2 is reproduced below as Table 16: in this report.] 

If an assessment shows the investigation thresholds are not exceeded, noise impacts should be 
considered a secondary matter. This means no further action need be considered under this 
policy. 

The investigation thresholds are defined in terms of: 

• LAeq,16h – equivalent continuous daytime (0600-2200hrs) noise level 

• LAeq,8h – equivalent continuous night-time (2200-0600hrs) noise level 

• LAmax – maximum noise level.  

Investigation thresholds for the redevelopment of land near existing rail infrastructure are presented 
in Table 16. 

Table 16: Investigation thresholds for changing allowable land use near an existing rail corridor 

Time Type of receiver Investigation thresholds 

Daytime 

(0600-2200hrs) 

Residential dwellings including aged person 
homes, hospitals, motels, caravan parks, and 

other buildings where people sleep. 

Noise sensitive community buildings including 
schools, kindergartens, libraries 

65 dB LAeq,16h or 85 dB LAmax 

Night-time 

(2200-0600hrs) 

Residential dwellings including aged person 
homes, hospitals, motels, caravan parks, and 

other buildings where people sleep. 

60 dB LAeq,8h or 85 dB LAmax 
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The VPRINP requires the maximum railway noise be based on the 95th percentile of the maximum for 
all measured events. 

The investigation thresholds are not design criteria. As the train noise measurements presented in 
Section 4.4 indicate that the 85 dB LAmax investigation threshold is exceeded at the site by passenger 
trains, sound insulation measures should be considered for the apartments at the northern site 
boundary. 

The following internal design targets are recommended by MDA based on sleep disturbance as per 
Appendix D5: 

• Bedrooms:  55 dB LAmax  

• Other living areas: 60 dB LAmax. 

The criteria are based on a precedent set in the Victorian Civil and Administrative Tribunal (VCAT) 
regarding acceptable internal noise levels for residences adjacent to Tramway lines (Reference No. 
P2470/2003). In this case, a decision to grant a permit was made on the basis that the noise level of 
trains was not to exceed 55 dB LAmax in bedrooms and 60 dB LAmax in living areas. These levels were 
based on the commonly-used criteria for sleep disturbance taken from the NSW Road Noise Policy as 
discussed above. 

Since 2003, there have been two VCAT decisions which have recommended an internal noise limit of 
50 dB LAmax in bedrooms. However, there is no compelling case for the lower criterion as the decisions 
were not based on objective evidence presented to the Tribunal and are, in MDA’s opinion, 
unnecessarily restrictive; 55 dB LAmax is very close to the threshold of onset for noise-related sleep 
disturbance, and there is almost no significant difference (<1 %) in reported levels of sleep 
disturbance between 55 dB LAmax and 50 dB LAmax.  

The 55 dB LAmax criterion was accepted by Public Transport Victoria (PTV) in a letter dated 18 October 
2012, in relation to a residential development in Braybrook. Further details can be provided upon 
request. 

The assessment should consider both the airborne and structure-borne components of noise 
transmission into spaces. In order to ensure that the cumulative effect of airborne and structure-
borne train noise is less than the criteria, the predicted maximum structure-borne sound should 
ideally be 10 dB less than the respective airborne internal LAmax design targets nominated above. 
Therefore, for the majority of train events the maximum structure-borne noise levels should not 
exceed 45 dB LAmax in bedrooms and 50 dB LAmax in living room areas. 

D7 Rail vibration 

The impact of rail on the development can be assessed using two criteria for structural vibration.  The 
vibration criteria are summarised below: 

• ISO 10137 maximum vibration assessment (Table 17) 

• BS 6472 VDV periodic assessment (Table 18). 

Vibration criteria for continuous and intermittent vibration in buildings are presented in ISO Standard 
10137:2007 – Serviceability of buildings and walkways against vibrations Annex C Table C.1 
(ISO 10137).  

In regard to human comfort, this standard provides recommended limits for structural vibration for 
different building usages. Appendix E of the Standard defines limit curves that specify vibration levels 
at a range of frequencies, defined as a series of spectral vibration curves (VC). VC 1.4 and VC 2 are the 
appropriate limits for bedroom and living areas respectively. Table 17 presents these curves in 
numeric form. 
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Table 17: Vertical vibration velocity criteria, Lv (re 10-6 mm/s rms) 

Criteria Third Octave band mid frequency 

 2 2.5 3.15 4 5 6.3 8 10-80 Hz 

VC 1.4 night-time residential 118 115 112 109 107 105 103 103 dB 

VC 2 daytime residential 127 118 115 112 110 108 106 106 dB 

Structural floor vibration in the respective building spaces should not exceed these third octave limits 
when trains pass by the proposed development. Note that for structural vibration frequencies 8 Hz 
and above, the criteria are constant, with maximum recommended vibration velocity levels of 
103 dB Lv for bedrooms and 106 dB Lv for living areas. As consistent with the rail noise assessment, 
the 95th percentile statistical maximum vibration of all rail passes is used for the vibration 
assessment. 

The perception of vibration can be affected not only by the level, but also the duration and exposure. 
Criteria to assess vibration exposure over an 8-hour (night) or 16-hour (daytime) is provided in 
British Standard 6472-1:2008 Guide to evaluation of human exposure to vibration in buildings. 
Vibration sources other than blasting (BS 6472).  

The relevant parameter is the estimated Vibration Dose Value (VDV) which is a measure of the total 
energy experienced for a range of separate events, based on the vibration amplitude of each event, 
the number of events per period and the duration of each event. The VDV criteria reproduced from 
BS 6472 is presented in Table 18. 

Table 18: BS 6472 VDV impact assessment criteria, m/s1.75  

Residential 
assessment period 

Low probability of 
adverse comment 

Adverse comment 
possible 

Adverse comment 
probable 

Daytime (16hrs) 0.2 – 0.4 0.4 – 0.8 0.8 – 1.6 

Night-time (8hrs) 0.1 – 0.2 0.2 – 0.4 0.4 -0.8 

By assessing the VDV, the duration of and exposure to all train events over the nominated period can 
be established.   

In general, the allowable vibration levels are well below that considered for potential structural 
damage and are not injurious to health. The criteria allow for an acceptable level of human comfort 
whilst also allowing for some train passes to still be somewhat perceptible at times. This is not 
unexpected for properties adjacent to a railway line.   
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D8 Noise from waste collection 

EPA Publication 1254 Noise Control Guidelines provides the following recommendations for industrial 
waste collections: 

• Refuse bins should be located at sites that provide minimal annoyance to residential premises 

• Compaction should be carried out while the vehicle is moving 

• Bottles should not be broken up at the collection site 

• Routes which service predominantly residential areas should be altered regularly to reduce early 
morning disturbances 

• Noisy verbal communication between operators should be avoided where possible. 

The following schedule of acceptable times for waste collection is also provided in the EPA Noise 
Control Guidelines: 

One collection per week 

6:30am-8pm  Monday to Saturday 

9am-8pm   Sunday and public holidays 

Two or more collections per week 

7am-8pm   Monday to Saturday 

9am-8pm   Sunday and public holidays. 

It is recommended that waste disposal activities at proposed apartment buildings adhere to the 
above guidelines and procedures. 
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