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1 Introduction 

Muller Acoustic Consulting Pty Ltd (MAC) has been commissioned by Maas Group Properties Logan Pty 

Limited (Maas Group) to prepare a Rail Noise Assessment (RNA) for the residential allotments 

Lots 93 - 107 within the Logan Estate, Mudgee, NSW. 

This report presents the results, findings and recommendations of the RNVA and has been prepared to 

accompany the project’s Development Application (DA). 

The assessment has been undertaken in general accordance with the following policies and guidelines: 

 Department of Planning (DPI) 2008, Development near Rail Corridors and Busy Roads – 

Interim Guideline; and 

 Standards Australia AS 2107:2000 — Acoustics — Recommended design sound levels and 

reverberation times for building interiors. 

A glossary of terms, definitions and abbreviations used in this report is provided in Appendix A. 

 Project Background  

MAC understands that Maas Group has received development approval for the establishment of the 

Logan Estate residential subdivision off Fairydale Lane, Mudgee, NSW (the ‘estate’). The estate is 

located on the north-western fringe of Mudgee and is bordered by the Gwabegar railway line to the west 

(refer Figure 1). The subdivision plan is provided in Appendix B. 

Under the Plan of Subdivision for the estate, a Section 88B restriction applies to residential allotments 

Lot 93 - 107, as summarised below: 

a) No dwelling or habitable room shall be constructed unless the dwelling or habitable room is 

constructed in accordance with noise mitigation measures consistent with Category 2 Acoustic 

Treatment of Residences, Appendix C of the Department of Planning’s publication, 

Development near Rail Corridors and Busy Roads – Interim Guidelines.  

The Gwabegar railway line is a railway line in the central west of NSW that travels from Wallerawang to 

Gwabegar, passing through Mudgee. The section from Mudgee to Gulgong was opened in 1909 and 

operated until 1992 when the line was closed. Following repairs in 2000, the line was reopened between 

Kandos and Gulgong with heritage trains operating around once per month under heavy speed 

restrictions. In 2007 the line was suspended from use indefinitely, however, the line legally remains open. 
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It is understood that reopening the line would require a significant capital investment to redevelop the 

line, which would require re-laying significant sections of track. It is noted that where a disused heavy 

rail line is brought back into use, operational noise levels would be assessed as a redevelopment under 

the NSW EPA’s Rail Infrastructure Noise Guideline (RING) (2013), including requirements for noise 

attenuation. Notwithstanding, in consideration of the Section 88B Restriction, assessment is undertaken 

to predict potential internal noise levels of future dwellings within the Logan Estate from rail movements 

and provide recommendations for proactive noise control measures.  

MAC understands that there are no current plans to reopen the railway line, and hence, there are no 

projected rail traffic volumes. It is understood however, that Moolarben Coal previously proposed to 

transport coal to the Mount Piper Power Station northwest of Lithgow. Therefore, rail movements for the 

assessment were assumed with reference to the transport of coal from Moolarben Coal Mine.   

Under the Moolarben Stage 2 project, coal is currently transported to the Port of Newcastle at a rate of 

up to five trains per day (10 movements). Theoretically assuming that up to half of the trains from 

Moolarben Coal would use the Gwabegar railway line to transport coal through Mudgee to Mount Piper, 

and allowing for incidental freight services, the assessment has conservatively allowed for up to six rail 

movements occurring during the day period (7am to 10pm) or the night period (10pm to 7am). It is also 

noted that the assessed rail movements are consistent with the current enhanced train frequency on the 

Narrabri line of up to six train paths per day to transport the record grain and cotton harvests. It is 

therefore considered that the assessed rail movements are a representative worst-case scenario for 

potential future rail movements past the estate. 
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2 Noise Policy and Guidelines 

 Development Near Rail Corridors and Busy Roads – Interim Guidelines 

Guidance for the specification of internal noise levels of habitable rooms is prescribed in Department of 

Planning’s (DoP) Development near Rail Corridors and Busy Roads – Interim Guidelines (2008) (‘the 

guideline’).  

The guideline outlines internal criterion levels for Clause 87 (Rail) of the State Environmental Planning 

Policy (SEPP) for Infrastructure (Infrastructure SEPP): 

“If the development is for the purpose of a building for residential use, the consent authority must be 

satisfied that appropriate measures will be taken to ensure that the following LAeq levels are not 

exceeded: 

 in any bedroom in the building : 35 dBA at any time 10pm–7am; and 

 anywhere else in the building (other than a garage, kitchen, bathroom or hallway): 

40dBA at any time.” 

Table 3.1 of the guideline clarifies that the above noise criteria are to be determined as an LAeq(15hr) for 

the day and LAeq(9hr) for the night period. Ground borne noise is calculated as LAmax for 95% of rail 

pass-by events. It is noted that ground borne noise is generally associated with rail operations where 

buildings are constructed over or adjacent to land over tunnels. As the project is not built over, or 

adjacent to land over tunnels, the assessment of ground borne noise is excluded from this assessment. 

 Rail Noise Screening Tests 

Section 3.5.1 of the guideline provides a screening test to determine the level of assessment required 

when noise sensitive receivers are located close to existing rail lines. Figure 2 identifies indicative 

acoustic assessment zones based on distance (in metres) for developments from an operational rail 

track.  

For developments located within Zone A, a detailed noise impact assessment is required. For single 

dwellings in Zone B, standard mitigation measures consistent with Road Nosie Control Treatment 

Category 2 (Appendix C or the guideline), for development will normally provide adequate attenuation 

to achieve the acceptable internal noise levels. 
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Figure 2 Acoustic Assessment Zones. 

 Human Comfort – Assessment Vibration: A Technical Guideline 

Humans are far more sensitive to vibration than is commonly realised and may detect vibration levels 

which are well below levels that may cause damage to buildings or structures. Assessing vibration: a 

technical guideline was published in February of 2006 by the DECC and is based on guidelines 

contained in BS 6472 – 1992, Evaluation of human exposure to vibration in buildings (1-80Hz) and 

provides guidance on assessing vibration against human comfort.  

The technical guideline presents preferred and maximum vibration values for use in assessing human 

responses to vibration and provides recommendations for measurement and evaluation techniques.  

At vibration values below the preferred values, there is a low probability of adverse comment or 

disturbance to building occupants. Where all feasible and reasonable mitigation measures have been 

applied and vibration values are still beyond the maximum value, it is recommended the operator 

negotiate directly with the affected community.  

The technical guideline defines three vibration types and provides direction for assessing and evaluating 

the applicable criteria and include continuous vibration, impulsive vibration and intermittent vibration. 

The technical guideline states that intermittent train passbys should be classed as intermittent sources 

of vibration. 
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 Intermittent Vibration 

Intermittent vibration (as defined in Section 2.1 of the technical guideline) is assessed using the vibration 

dose concept which relates to vibration magnitude and exposure time.  

Section 2.4 of the technical guideline provides acceptable values for intermittent vibration in terms of 

vibration dose values (VDV) which requires the measurement of the overall weighted rms (root mean 

square) acceleration levels over the frequency range 1 Hz to 80 Hz. To calculate VDV the following 

formula (refer section 2.4.1 of the technical guideline) was used: 

250.
T

0

4 (t)dtaVDV 







   

Where VDV is the vibration dose value in m/s1.75, a (t) is the frequency-weighted rms of acceleration in 

m/s2 and T is the total period of the day (in seconds) during which vibration may occur. 

The Acceptable Vibration Dose Values (VDV) for Intermittent Vibration is reproduced in Table 1. 

Table 1 Acceptable Vibration Dose Values (VDV) for Intermittent Vibration (m/s1.75) 

Receiver 

Daytime Night-time 

Preferred 

Value, 

m/s1.75 

Maximum 

Value, 

m/s1.75 

Preferred 

Value, 

m/s1.75 

Maximum 

Value, 

m/s1.75 

Residences 0.20  0.4  0.13  0.26  
Note: Daytime is 7am to 10pm and Night-time is 10pm to 7am  

There is a low probability of adverse comment or disturbance to building occupants at vibration values 

below the preferred values. Adverse comment or complaints may be expected if vibration values 

approach the maximum values. The technical guideline states that activities should be designed to meet 

the preferred values where an area is not already exposed to vibration. 
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3 Noise and Vibration Assessment Methodology  

 Rail Noise Screening Analysis 

A review of the subdivision layout superimposed over aerial imagery was undertaken to identify proposed 

residential lots located within the 25m Zone A and 60m Zone B offset distances from the Gwabegar 

railway line, for freight and passenger services less than 80km/h.   

The review identified that the rear boundary fence line of each of the residential allotments Lots 93 - 107 

are located within 25m of the railway line, with the minimum offset distance approximately 17m.  

 Rail Noise Calculation 

Bruel & Kjaer (Predictor, V11.10) noise modelling software was used to predict rail noise levels at the 

location of the project. The model incorporated three-dimensional ground contours within the project site 

and the surrounding locality. The calculation method used to predict rail noise levels was in general 

accordance with the Dutch Standard RMR/SRM2 (2012). 

Train movements (block braked freight trains) were modelled along the existing railway alignment with a 

maximum speed of 40km/hr. MAC has conservatively assumed that if the railway line is recommissioned, 

there would be up to six (6) rail movements per day, which may occur during the day period or the night 

period.  

It is noted that the modelled noise levels include a façade correction factor of +2.5dBA, in accordance 

with the NSW EPA (2013) Rail Infrastructure Noise Guideline.  

 Indicative Attenuation Levels 

The Environmental Noise Management Manual (ENMM) (2001) provides a summary of indicative 

attenuation from standard building types. The indicative attenuation levels are summarised in Table 2, 

which provides typical performance of buildings with respect to noise reduction. A light framed residence 

with single 3mm glazing would be expected to provide a reduction of approximately 20dBA from external 

to internal with windows closed. Where windows are closed, the fresh air requirements outlined in the 

Building Code of Australia are to be satisfied.  
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Table 2 Indicative Building Noise Attenuation 

Building Type Windows Internal noise reduction, dBA 

All Open 10 

Light frame Single glazed (closed) 20 

Masonry 
Single glazed (closed) 25 

Double glazed (closed) 30 

Note: Sourced from ENMM, 2001. 

 Rail Vibration Assessment 

The assessment of potential vibration from the passage of trains past the development site was based 

on historic vibration emission data measured from the passage of coal trains in the Hunter Region of 

NSW. Historic results identify received VDV (vibration dose) levels of 0.11m/s1.75 and 0.08 m/s1.75 for day 

and night train passbys respectively, measured 5m from operational rail tracks.  

These levels are significantly below preferred dose values (see Table 1). Therefore, as the residential 

lots are set back a minimum of 17m from the track, rail vibration are expected to be below the levels that 

would generate disturbance to building occupants.   
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4 Noise Assessment Results and Discussion 

Rail noise modelling was undertaken for the day period (7am to 10pm) and the night period (10pm to 

7am) assuming up to six rail movements per period. A +2.5dB façade correction factor was applied to 

the modelled results to account for façade reflection. 

To achieve the internal design sound levels of 35dB LAeq(period) for sleeping areas and 40dB 

LAeq(period) for other habitable spaces, rail noise contours (external) were generated for the 45dBA noise 

contour (sleeping areas) and 50dBA noise contour (other habitable spaces), allowing for a conservative 

10dB reduction across the building façade with windows partially open for ventilation. It is noted that the 

predictive modelling assumed that there were no additional noise attenuation measures beyond the 

building façade (e.g. boundary fences). 

The results of the assessment for the night period (10pm to 7am), which represents the most conservative 

assessment period, are presented in Figure 3. The assessment demonstrates that where no additional 

noise attenuation measures are implemented, and windows remain partially open for ventilation, internal 

noise levels would potentially exceed the design sound level for sleeping areas at each of the residential 

allotments.  

Further modelling was undertaken with the inclusion of a noise barrier to approximately 1.8m in height 

(comprising materials with a surface density of at least 10kg/m2, and not contain any gaps) along the 

boundary of the allotments fronting the railway line, and along the side boundary (south) of Lot 93. The 

noise affected areas, with the inclusion of the barrier are presented in Figure 4 for the more sensitive 

night period (10pm to 7am). The results of the analysis indicate that where a barrier is constructed along 

the rail corridor boundary, the internal design sound levels are anticipated to be achieved with standard 

construction materials at all locations across each of the residential allotments (Lots 93 - 107). It is noted 

that the noise affected areas apply to single storey dwellings, or the ground floor of multi storey dwellings 

only. 

  



Figure 3: Rail Noise Affected Areas
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Figure 4: Rail Noise Affected Areas (with Barrier)
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5 Conclusion 

Muller Acoustic Consulting Pty Ltd (MAC) has completed an assessment of potential rail noise and 

vibration impacts at Lots 93 – 107 within the Logan Estate residential subdivision, Mudgee, NSW. 

The assessment has propagated noise levels from the passage of trains along the adjacent railway line 

to the proposal site to identify potentially noise affected areas, within which, future residential dwellings 

may require upgraded building elements to satisfy internal design sounds levels. 

The results of the assessment identified that where a barrier fence to 1.8m in height and comprising 

materials with a surface density of at least 10kg/m2 is constructed along the rail corridor boundary and 

on the southern side of Lot 93, the recommended internal design levels would be achieved at all 

residential allotments for dwellings constructed of standard building elements, with windows partially 

open for ventilation.   

Additionally, vibration emissions from rail traffic are demonstrated to satisfy recommended levels that 

may generate a low probability of adverse comment or disturbance to building occupants. 

Following the findings of the assessment, it is recommended that the Section 88B restriction requiring 

Category 2 treatments to be implemented for all residential dwellings within Lots 93 – 107 be removed. 
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A number of technical terms have been used in this report and are explained in Table A1. 

Table A1 Glossary of Acoustical Terms 

Term Description 

1/3 Octave Single octave bands divided into three parts 

Octave A division of the frequency range into bands, the upper frequency limit of each band being 

twice the lower frequency limit. 

ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background 

level for each assessment period (day, evening and night). It is the tenth percentile of the 

measured L90 statistical noise levels. 

Ambient Noise The total noise associated with a given environment. Typically, a composite of sounds from all 

sources located both near and far where no particular sound is dominant.  

A Weighting A standard weighting of the audible frequencies designed to reflect the response of the 

human ear to sound.  

Background Noise The underlying level of noise present in the ambient noise, excluding the noise source under 

investigation, when extraneous noise is removed. This is usually represented by the LA90 

descriptor 

dBA Noise is measured in units called decibels (dB). There are several scales for describing 

noise, the most common being the ‘A-weighted’ scale. This attempts to closely approximate 

the frequency response of the human ear. 

dB(Z), dB(L) Decibels Z-weighted or decibels Linear (unweighted). 

Extraneous Noise Sound resulting from activities that are not typical of the area. 

Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second 

equals 1 hertz. 

LA10 A sound level which is exceeded 10% of the time.  

LA90 Commonly referred to as the background noise, this is the level exceeded 90% of the time. 

LAeq Represents the average noise energy or equivalent sound pressure level over a given period. 

LAmax The maximum sound pressure level received at the microphone during a measuring interval. 

Masking  The phenomenon of one sound interfering with the perception of another sound.  

For example, the interference of traffic noise with use of a public telephone on a busy street. 

RBL The Rating Background Level (RBL) as defined in the NPI, is an overall single figure 

representing the background level for each assessment period over the whole monitoring 

period. The RBL, as defined is the median of ABL values over the whole monitoring period. 

Sound power level 

(Lw or SWL) 

This is a measure of the total power radiated by a source in the form of sound and is given by 

10.log10 (W/Wo). Where W is the sound power in watts to the reference level of 10-12 watts. 

Sound pressure level  

(Lp or SPL) 

the level of sound pressure; as measured at a distance by a standard sound level meter.  

This differs from Lw in that it is the sound level at a receiver position as opposed to the sound 

‘intensity’ of the source. 
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Table A2 provides a list of common noise sources and their typical sound level. 

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA 

Source Typical Sound Pressure Level 

Threshold of pain 140 

Jet engine 130 

Hydraulic hammer 120 

Chainsaw 110 

Industrial workshop 100 

Lawn-mower (operator position) 90 

Heavy traffic (footpath) 80 

Elevated speech 70 

Typical conversation 60 

Ambient suburban environment 40 

Ambient rural environment 30 

Bedroom (night with windows closed) 20 

Threshold of hearing 0 

 

Figure A1 – Human Perception of Sound 
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Appendix B – Subdivision Plans 
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