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Terms and Definitions 

Term Meaning 

‘A’ Weighted Frequency filter applied to measured noise levels to represent how 
humans hear sounds. 

Ambient Sound  The all-encompassing sound at a point being a composite of sounds from 
near and far. 

Background sound The ambient sound in the absence of the sound under investigation. 
dB The decibel (dB) is a logarithmic unit of measurement that is commonly 

used to express sound pressure level.  An increase of 3 dB corresponds 
to an approximate doubling of sound power.  When applied to sound, an 
increase of 10 dB corresponds approximately to a perceived doubling of 
loudness; typically 0 dB is the threshold of hearing and 120 dB is the 
threshold of pain. 

dB(A) ‘A’ Weighted overall sound pressure level. 
DW Weighted Level Difference – Single number that represents the noise 

reduction in sound between two adjoining enclosed spaces.  It is a field 
measurement that relates to the Rw laboratory measurement, but also 
includes all building elements and flanking paths and acoustic absorption in 
the receiving room.  The result includes the actual noise reduction for the 
installed partition and ceiling systems.  The higher the Dw, the greater the 
noise isolation between enclosed spaces. 
Dw has superseded NIC as the Australian Standard for acoustically rating 
room to room noise isolation. See NIC Below. 
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DnC,w/ CAC Weighted Ceiling Noise Reduction Index/Ceiling Attenuation Class.  This 
is the ability of a ceiling to prevent the transmission of sound.  The 
DnC,w/CAC is a measure of sound reduction between rooms with a 
common ceiling plenum (or space). 

DnT,w Weighted Standardised Field Level Difference: The Dw rating normalised 
to a standard room volume and room absorption (or reverberation time).  
The higher the DnT,w rating, the better the insulation performance. 

Flanking 
transmission 

The transmission, between two rooms sharing a common partition, of 
sound generated in the air of one of them via all paths except that through 
the common partition. 

Free field A sound field in a medium of such extent that the effects of the boundaries 
are negligible throughout the region of interest. 

Frequency (Hz) The human ear responds to sound in the frequency range of 20 Hertz (Hz) 
to 20,000 Hz.  A combination of sound pressure and frequency determine 
perceived loudness.  The centre frequency of an octave is double the 
frequency of the lower octave.  Sound measurements are usually taken at 
16 one-third octave bands between 50 and 5000 Hz. 

Impact sound 
transmission level 

In a given frequency band, between two rooms situated above the other: 
the average octave band sound pressure level, throughout the lower 
room, produced by impacts delivered by a standard tapping machine to 
the floor of the upper room. 

Intermittent noise A noise whose sound pressure level suddenly drops to the background 
level several times during the period of observation, the time during which 
the level remains at a constant value different from that of the background 
level being of the order of 1 s or more. 

L’nT,w The single number quantity used to characterise the impact sound 
insulation of floors over a range of frequencies. See BS EN ISO 140-
7:1998 

L10 Noise level exceeded for 10% of the measurement period.  This 
represents the upper intrusive noise level and is often used to represent 
traffic/ music noise. 

L90 Noise level exceeded for 90% of the measurement period.  This 
represents the background noise level excluding nearby sources.  The L90 
level is commonly referred to as the background noise level. 

Leq Energy averaged noise level over the measurement period.  This measure 
is commonly used when comparing the criterion noise level under the 
Environmental Noise Regulations and for comparison with relevant 
standards for air conditioning noise. 
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Abbreviations and Acronyms 

Abbreviation/Acronym Definition 

AS/NZS Australian/New Zealand Standard 

JELR Jandakot East Link Road 

KnR Kiss and Ride 

NCC National Construction Code 

PA Public Address systems 

PnR Park and Ride 

PTA Public Transit Authority of Western Australia 

SPP 5.4 State Planning Policy 5.4 Road and Rail Transport Noise and Freight 
Considerations in Land Use Planning 

SWTC Scope of Work and Technical Criteria 

TCL Thornlie Cockburn Link 

WAEPNR Western Australia Environmental Protection (Noise) Regulations 1997 

YRE Yanchep Rail Extension 
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1. INTRODUCTION 
The proposed new Ranford Road Station is to be located along the Thornlie Cockburn Link, 
approximately 14 km south-east of Perth, as indicated in Figure 1.  The proposed station site is to 
be located adjacent to Ranford Road, south of Bannister Road and north of Clifton Road in 
Canning Vale. 

 
Figure 1: Proposed TCL Line 

The proposed station is to be located on a largely unoccupied parcel of land adjacent to the current 
Ranford Road bridge over the freight rail line. The site boundary is shown in Figure 2.  The site is 
currently clear, however areas of the site have previously been used as a land waste facility.  The 
site will be adjacent to the Canning Landfill and Recycling Facility (Waste Transfer Station) which 
will continue to operate in the future, albeit with an amended access arrangement, as shown in 
Figure 3. 
 



 

NEWest Ranford Road Station Development Application Report - Acoustics 
TCY-DJV-TSC-EN-RPT-0001 Rev A 

Uncontrolled Document when Printed 
Page 8 of 19 

 
 

Figure 2: Proposed Ranford Road Station location  

The station will be a single-platform train station with concourse and station building elements, 
being a multi-modal interchange providing facilities for pedestrian and cycle access, local bus 
service interchanges, kiss-and-ride and park-and-ride passengers.  Over 400 parking bays are 
proposed for the station, which are to be located on the southern side of the station.  
All the station car parking access to and from the site shall be via the new Jandakot East Link 
Road that will connect to Ranford Road via a new intersection, to be located east of the site. 
However, southbound Transperth bus access shall be via a new connection just south of the 
current Ranford Road rail bridge.  Northbound buses are able to access the station directly from 
Ranford Road. 
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Figure 3: Proposed Ranford Road Station overall plan  

Site Location 
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2. ACOUSTIC ENGINEERING SCOPE 
The MetroNet Design Joint Venture (DJV) is to include provision of acoustic services for the 
proposed Ranford Road Station development.  The acoustic design addresses the station, which 
will be comprised of a passenger platform with a concourse above and incorporating a station access 
building, and the associated parking, connection into new and existing roads and bus interchange. 
The key acoustic issues associated with the Ranford Road Station project are: 
 The control of noise intrusion into the buildings and the impacts of noise on platform areas 

from road traffic and mechanical plant. 
 The control of building services noise including mechanical plant. 
 Reverberation control within spaces 
 Acoustic separation of dissimilar spaces 
 The control of noise emission from mechanical plant to neighbouring sites 
 Assessment and control of the noise from proposed car parking areas to the north of the 

station 
 Assessment and control of the noise from the proposed bus movements. 

This report sets out acoustic design criteria and the design requirements to achieve the 
recommended acoustic conditions associated with Development Assessment (DA) application.  
These are predominantly criteria for environmental noise emission from the station to adjacent noise-
sensitive premises.   

3. DESIGN CRITERIA 

3.1 DESIGN STANDARDS AND CODES 
In addition to the Yanchep Rail Extension and Thornlie Cockburn Link Scope of Work and 
Technical Criteria (SWTC) and the Public Transit Authority of Western Australia (PTA) specific 
requirements, other codes and standards required to develop the acoustic design for DA include 
the following: 
 State Planning Policy 5.4 Road and Rail Transport Noise and Freight Considerations in Land 

Use Planning 
 AS 2436-2010 Guide to noise and vibration control on construction, maintenance and 

demolition sites 
 Western Australia Environmental Protection (Noise) Regulations 1997 (WAEPNR) 
 PTA Technical & Operational standards, policies and procedures. 

The above list is not exhaustive but is provided to note the key guides and standards to which the 
design shall align. 

3.2 NOISE IMPACTS TO SURROUNDING SENSITIVE PREMISES 
3.2.1 BUILDING SERVICES, PA SYSTEM AND CAR PARK 
The Yanchep Rail Extension and Thornlie Cockburn Link Scope of Work and Technical Criteria 
states the following: 

Stations and associated infrastructure (e.g. carparks, plant rooms etc) must be designed to 
comply with the requirements of the Environmental Protection (Noise) Regulations 1997 
(WA) 

Noise criteria for both steady-state and discrete noise emission from the proposed Ranford Road 
Station project are nominated in this section.  The setting of noise emission criteria is intended to 
protect the acoustical amenity of nearby sensitive receivers. 
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Environmental noise impacts resulting from the Ranford Road Station project are addressed 
through the Environmental Protection Act 1986 with the prescribed standards detailed in the 
Western Australian Environmental Protection (Noise) Regulations 1997 (WAEPNR).  The 
regulations are based on maximum allowable noise levels termed the ‘assigned noise level’.  The 
regulations require that: 

Noise emitted from any premises when received at other premises must not cause, or 
significantly contribute to, a level of noise which exceeds the assigned level in respect of 
noise received at premises of that kind 

A noise emission is taken to ‘significantly contribute to’ a level of noise if the noise emission 
exceeds a value which is 5 dB below the assigned level at the point of reception.   

Table 1: Assigned levels by the Western Australian Environmental Protection (Noise) Regulation 1997 

Type of 
premises 
receiving 
noise 

Time of Day 
Environmental Emission Criterion Level 
dB(A) 

LA,10 LA,1 LA,max 

Nearest noise 
sensitive 
receiver: highly 
sensitive area 

0700 to 1900 hours Monday 
to Saturday 

45 + 
influencing 
factor 

55 + 
influencing 
factor 

65 + 
influencing 
factor 

0900 to 1900 hours Sunday 
and public holidays 

40 + 
influencing 
factor 

50 + 
influencing 
factor 

65 + 
influencing 
factor 

1900 to 2200 hours all days 
40 + 
influencing 
factor 

50 + 
influencing 
factor 

55 + 
influencing 
factor 

2200 hours on any day to 
0700 hours Monday to 
Saturday and 0900 hours 
Sunday and public holidays 

35 + 
influencing 
factor 

45 + 
influencing 
factor 

55 + 
influencing 
factor 

Noise sensitive 
premises: any 
area other than 
highly sensitive 
area 

All hours 60 75 80 

Commercial 
Premises All hours 60 75 80 

Industrial 
premises All hours 65 80 90 

The regulations also apply penalties on noise levels that contain annoying characteristics such as 
tonal components.  Where these characteristics do exist and cannot be practicably removed, then 
the measured levels are adjusted according to the penalties as follows: 
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 Where tonality is present: +5 dB 
 Where modulation is present: +5 dB 
 Where impulsiveness is present: +10 dB. 

The noise adjustments apply up to a maximum cumulative total of 15 dB. 
The influencing factor is applied to account for higher noise areas as a result of nearby industrial 
and commercial areas and major roads.  The influencing factor is determined by considering the 
land use within two circles having a radius of 100 m and 450 m from the noise sensitive premises 
of concern and proximity to major and minor roads as defined in the WAEPNR.  The nearest noise 
sensitive receivers (NSR) in the vicinity of the Ranford Road Station project have been identified 
as shown in Figure 4 and are summarised in Table 2 below. 

 
Figure 4: Nearest noise-sensitive receiver locations 

Table 2: Nearest noise-sensitive receiver locations 

Location Noise Sensitive Receiver Receptor Type 

North 38 Merrifield Circle, Leeming Residential 

East 28 Marginata Parkway, Canning Vale Residential 

South 2 Livingstone Drive, Canning Vale Residential 

Note: Selection of noise sensitive premises is based on Schedule 1 – Part C of the WAEPNR 



 

NEWest Ranford Road Station Development Application Report - Acoustics 
TCY-DJV-TSC-EN-RPT-0001 Rev A 

Uncontrolled Document when Printed 
Page 13 of 19 

Transport factors of 6 dB(A) and 2 dB(A) are applied to noise sensitive receivers if major roads are 
located within 100 m and 450 m respectively.  A transport factor of 2 dB(A) is applied to noise 
sensitive receivers if a secondary road is located within 100 m of a noise-sensitive receiver. 
A major road is defined as having vehicle traffic flows in excess of 15,000 vehicles per day.  A 
secondary road is defined as having traffic flows of 6,000 to 15,000 vehicles per day. 
The major roads and secondary roads within 100 m and 450 m of the noise-sensitive receivers are 
taken from the Main Roads Western Australia website https://trafficmap.mainroads.wa.gov.au/map 
and are given in Table 3 below. 

Table 3: Major / secondary roads adjacent to Ranford Road Station 

Location Major road within 
100 m 

Secondary road 
within 100 m 

Major road within 
450 m 

North Roe Highway, 
South Street 

- Roe Highway, South 
Street, Vahland 
Avenue, Ranford Road 

East - - Ranford Road 

South Ranford Road - Ranford Road 

The area surrounding the Ranford Station is predominantly industrial, with parkland areas to the 
east and residential further to the east and south.  The road and rail reserves associated with the 
existing rail corridor and Roe Highway/Ranford Road are considerable.  The zoning plans for the 
City of Canning, City of Gosnells and City of Melville have been used to identify the zoning around 
the station.  To determine the influencing factor, existing roads and land uses have been 
considered.  The influencing factor at the nearest noise sensitive receivers is summarised below. 

Table 4: Environmental Design Criteria – Influencing Factor 

Location 
% Industrial 
Area Use 

% Commercial 
Area Use 

Transport 
Factor 

Influencing 
Factor 

100 m 450 m 100 m 450 m 

North 50% 29% 0% 14% 6 dB(A) 15 dB(A) 

East 13% 58.5% 0% 0% 2 dB(A) 9 dB(A) 

South 39.5% 26%$ 0% 0% 6 dB(A) 13 dB(A) 

The assigned levels are adjusted by the calculated influencing factors to result in the overall noise 
emission criteria for the area.   
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Table 5: Environmental Design Criteria – Ranford Road Station Assigned Noise Levels, dB(A) 

Type of 
premises 
receiving 
noise 

Time of Day 
Environmental Emission Criterion Level 
dB(A) 

LA,10 LA,1 LA,max 

North 0700 to 1900 hours Monday 
to Saturday 60 70 80 

0900 to 1900 hours Sunday 
and public holidays 55 65 80 

1900 to 2200 hours all days 55 65 70 

2200 hours on any day to 
0700 hours Monday to 
Saturday and 0900 hours 
Sunday and public holidays 

50 60 70 

East 0700 to 1900 hours Monday 
to Saturday 54 64 74 

0900 to 1900 hours Sunday 
and public holidays 49 59 74 

1900 to 2200 hours all days 49 59 64 

2200 hours on any day to 
0700 hours Monday to 
Saturday and 0900 hours 
Sunday and public holidays 

44 54 64 

South 0700 to 1900 hours Monday 
to Saturday 58 68 78 

0900 to 1900 hours Sunday 
and public holidays 53 63 78 

1900 to 2200 hours all days 53 63 68 

2200 hours on any day to 
0700 hours Monday to 
Saturday and 0900 hours 
Sunday and public holidays 

48 58 68 

Noise sensitive 
premises: any 
area other than 
highly sensitive 
area 

All hours 60 75 80 
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Commercial 
Premises All hours 60 75 80 

Industrial 
premises All hours 65 80 90 

Notes:  A noise emission from a premises is considered to not significantly contribute to the noise at a receiver if the 
noise emission is 5 dB below the overall noise emission criteria for the area.   

It is noted that the WAEPNR does not specifically identify that the above environmental noise 
criteria are applicable to noise from rail passengers and patrons of the Ranford Road Station; 
however, an assessment is made here to quantify the likely impacts of these sources to adjacent 
noise-sensitive receivers. 
3.2.2 STATION ENTRY ROADS AND BUS MOVEMENTS 
The Yanchep Rail Extension and Thornlie Cockburn Link Scope of Work and Technical Criteria 
states the following: 

The Alliance must design roads works and any associated noise mitigation controls to meet 
the requirements of Western Australia State Planning Policy 5.4 Road and Rail Transport 
Noise and Freight Considerations in Land Use Planning. 

Table 6: Environmental Design Criteria – New and Upgraded Public Roads and Bus Lanes 

Type of premises 
receiving noise Time of Day New Road Upgraded Road 

Noise-sensitive land 
use (existing and 
planned 
development) 

Day (6 am–10 pm) LAeq (Day) = 55 dB(A) LAeq (Day) = 60 dB(A) 

Night (10 pm–6 am) LAeq (Night) = 50 dB(A) LAeq (Night) = 55 dB(A) 

For the Ranford Station project, this includes internal station roads, new connections to Ranford 
Road, and the new Jandakot East Link Road. 
It is noted that the assessment of rail noise to adjacent noise-sensitive receivers is being 
addressed separately for the MetroNet project, and does not form part of this scope. 

3.3 CONSTRUCTION NOISE AND VIBRATION  
The WAEPNR clarifies that the environmental noise criteria outlined in Table 5 are not applicable 
to noise emitted from a construction site where works are carried out between 0700 hours and 
1900 hours on any day which is not a Sunday or public holiday if it shown that the construction 
works are generally carried out in accordance with the control of Section 4 of AS 2436-2010 Guide 
to noise and vibration control on construction, maintenance and demolition sites and if construction 
work is carried out in accordance with an approved management plan. 
It is noted that a specific construction noise and vibration management plan is being addressed 
separately for the MetroNet project, which will include relevant site clearing and construction works 
associated with the Ranford Road Station, and does not form part of this scope. 
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4. ACOUSTIC DESIGN ELEMENTS 
4.1 STATION IMPACTS TO SURROUNDING SENSITIVE PREMISES 
4.1.1 BUILDING SERVICES 
Mechanical services plant selections for the Ranford Road Station have not been determined at 
this stage, however, will likely comprise: 
 Small ducted exhaust fans to ablution facilities and electrical plant spaces 
 Small outdoor air fans 
 Air conditioning to comms room and electrical room incorporating split systems with wall-

mounted indoor units 
 Two transformers as follows: 

- 1x 630 kVA precinct mains supply transformer – 66 dB(A) Sound Power Level 
- 1x 500 kVA station isolation transformer – 62 dB(A) Sound Power Level. 

The anticipated equipment and locations are as shown in Figure 5. 
It is expected that standard noise control measures will be sufficient to control mechanical services 
plant noise in order to meet the required environmental noise levels at adjacent noise-sensitive 
areas.  Such measures include: 
 Selection of quietest possible equipment 
 Internal duct lining (where appropriate) 
 Appropriate location of equipment away from adjoining noise-sensitive receivers (including 

taking advantage of shielding afforded by the station itself) 
 Acoustic louvres to plant spaces as necessary 
 Enclosure of transformers. 

 



 

NEWest Ranford Road Station Development Application Report - Acoustics 
TCY-DJV-TSC-EN-RPT-0001 Rev A 

Uncontrolled Document when Printed 
Page 17 of 19 

 
 

 
Figure 5: Proposed Ranford Road Station building services 

4.1.2 PUBLIC ADDRESS SYSTEM 
The design of the public address system design will be developed during the next stage of the 
design development to meet the environmental noise criteria outlined in Table 5. 
Preliminary calculations suggest that a maximum combined sound power level of all PA speakers 
of approximately 103 dB(A) would achieve the environmental noise criteria at all noise-sensitive 
receivers. 
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4.1.3 CAR PARK 
The car parking associated with the Ranford Station is proposed to have a maximum capacity of 
over 400 bays.  Assuming the car park is full during peak hours (morning and afternoon), the car 
park receives 194 trips, and the resulting predicted noise levels from the car park alone at the 
nearest noise-sensitive receptors are as follows: 
 North 12 dB(A) 
 East 23 dB(A) 
 South 19 dB(A) 

It is noted that these estimated car park noise levels do not take into account any acoustic barriers 
which the project may be required to construct to meet rail noise criteria as defined in the SWTC.   
Nevertheless, the environmental noise criteria identified in Table 5 are predicted to be achieved 
without any potential influence from any such barriers, and therefore noise from the use of Ranford 
Road Station car park is not expected to cause disturbance to the nearby noise-sensitive 
receivers. 
4.1.4 PASSENGER NOISE 
The station is anticipated to have around 3210 passengers per day by 2031.  The highest 
passenger volume is expected during the morning peak hour period, with 1,268 boardings and 179 
alightings.  For TCL, the peak 15-minute period has 27% of the peak one-hour demand i.e. 342 
boardings and 48 alightings.  This equates to around 390 passengers on the station platform for a 
15-minute period. 
On the basis that the gender split is 50%/50%, and that half the passengers would be speaking in 
normal voices at any one point in time, the predicted noise levels from passengers at the nearest 
noise-sensitive receptors are as follows: 
 North  21 dB(A) 
 East  31 dB(A) 
 South  27 dB(A) 

These predicted noise levels are well below the day-time environmental noise criteria, and 
therefore noise from passengers on the Ranford Station platform is not expected to cause 
disturbance to the nearby noise-sensitive receivers. 

4.2 ROAD AND BUS MOVEMENT IMPACTS TO SURROUNDING 
SENSITIVE PREMISES 

The connection road between the proposed new car park and Ranford Road, along the new 
Jandakot East Link Road (JELR) as well as the bus movements along Ranford Road, are required 
to be assessed against the road traffic requirements of the SPP 5.4. 
The following inputs to the road and bus noise assessment have been taken from the NEWest 
transport planning report Ranford Road Station Transport Assessment DRAFT.Rev A for NEWest 
Reviews 03.07.2020 
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Figure 6 Estimated 2031 Peak Hour Background Traffic Forecast on Ranford Road and JELR 

 
Figure 7 2031 Ranford Road Station PnR and KnR Traffic Distribution 

Approximately 96% of vehicle movements would occur during the daytime period.   
On the basis of these movements, the predicted vehicle movement noise levels with the station 
precinct are as follows: 
 North LAeq (Day) 41 dB(A), LAeq (Night) 38 dB(A) 
 East LAeq (Day) 49 dB(A), LAeq (Night) 46 dB(A) 
 South LAeq (Day) 51 dB(A), LAeq (Night) 48 dB(A) 

Therefore, the road traffic noise criteria of LAeq (Day) 55 dB(A) and LAeq (Night) = 50 dB(A) are expected 
to be achieved at the nearest noise-sensitive receivers to the Ranford Road Station.  Therefore, no 
further consideration of noise control measures is required. 
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