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1 Introduction 
RoadPro Acoustics was engaged by Roberts Bros. Pty Ltd to assess potential 
noise impacts associated with a nearby timber mill (the Mill) on a rural residential 
reconfiguration at Lot 500 on SP246422, Pie Creek (the Site). 
The location of the Site is shown in Figure 1. The general layout of the Mill site is 
shown in Figure 2. 
 

 
Figure 1: Site Location – Lot 500 on SP246422, Pie Creek 

 
Figure 2: Site Layout – existing timber operation 
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The distance from the timber operation boundary to the future rural-residential Site 
boundary is approximately 20 m, although most noise-producing activities within 
the timber operation site occur a further 25 m (approximately) beyond the 
boundary.  Similarly, houses in the future residential estate will be set back from 
the Eel Creek Road boundary. 
The Mill operates from 6:30 am to 6:00 pm Monday to Friday. 

2 Acoustic Terminology 
The following is a brief explanation of the acoustic terminology used in this report. 

2.1 Sound (Noise) Level 
Sound or noise consists of minute fluctuations in atmospheric pressure capable of 
evoking the sense of hearing.  The human ear responds to changes in sound 
pressure over a very wide range.  The loudest sound pressure to which the human 
ear responds is ten million times greater than the softest.  The decibel (abbreviated 
as dB) scale reduces this ratio to a more manageable size by the use of logarithms. 
The symbols “L” or “LA” are commonly used to represent Sound Pressure Level. 

2.2  “A” Weighted Sound Pressure Level - dBA  
The overall level of a sound is usually expressed in terms of dBA, which is 
measured using a sound level meter with an “A-weighting” filter.  This is an 
electronic filter having a frequency response corresponding approximately to that 
of human hearing. 
People’s hearing is most sensitive to sounds at mid frequencies (500 Hz to 
4000 Hz), and less sensitive at lower and higher frequencies.  Thus, the level of a 
sound in dBA is a good measure of the loudness of that sound.  Different sources 
having the same dBA level generally sound about equally as loud. 
A change of 1 dBA or 2 dBA in the level of a sound is difficult for most people to 
detect, whilst a 3 dBA to 5 dBA change corresponds to small but noticeable 
change in loudness.  A 10 dBA change corresponds to an approximate doubling 
or halving in loudness.  The table below shows examples of typical noise levels 
Table 1: Typical Noise Levels 

Sound Pressure 
Level (dBA) 

Typical Source Subjective 
Evaluation 

130 
120 
110 

Threshold of pain  
Heavy rock concert 
Grinding on steel 

Intolerable 
Extremely 

noisy 

100 
90 

Loud car horn at 3 m 
Construction site with pneumatic hammering 

Very noisy 

80 
70 

Curbside of busy street 
Loud radio or television 

Loud 

60 
50 

Department store 
General Office 

Moderate to 
quiet 

40 
30 

Inside private office 
Inside bedroom 

Quiet to very 
quiet 

20 Unoccupied recording studio Almost silent 
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2.3 Statistical Sound (Noise) Levels 
Sounds that vary in level over time, such as road traffic noise and most community 
noise, are commonly described in terms of the statistical exceedance levels LAN, 
where LAN is the A-weighted sound pressure level exceeded by N% of a given 
measurement period.  For example, the LA1 is the noise level exceeded for 1% of 
the time, LA10 the noise exceeded for 10% of the time, and so on. 
Of particular relevance are: 

LA1 The noise level exceeded for 1% of the 15 minute interval. 
LA10 The noise level exceed for 10% of the 15 minute interval. This is commonly 
referred to as the average maximum noise level. 
LA90 The noise level exceeded for 90% of the sample period. This noise level is 
described as the average minimum background sound level (in the absence of 
the source under consideration), or simply the background level 
LAeq is the A-weighted equivalent continuous sound pressure level (basically the 
average sound level).  It is defined as the steady sound level that contains the 
same amount of acoustical energy as a given time-varying sound. 

When dealing with numerous days of statistical noise data a method is required to 
determine the noise descriptors that are representative of a monitoring location for 
a particular time of day.  The method of statistical accumulation provides an 
appropriate method of determining these noise descriptors.   
This method accumulates each value for the days of monitoring and produces an 
estimate of the “repeatable minimum” LA90 noise level over the daytime and night-
time measurement periods, as required by the Department of Environment and 
Heritage Protection.  In addition, the method produces mean or “average” levels 
that are representative of the other descriptors that can be expected on a typical 
day at each particular site. 

3 Noise Criteria 

3.1 EcoAccess Planning for Noise Control Guideline 
To achieve the Acoustic Quality Objectives for industrial land use, the 
Environmental Protection Agency developed the Ecoaccess Guideline “Planning 
for Noise Control”. 
The Ecoaccess assessment procedure takes into account: 

1. Control and prevention of background creep. 
a. Determination of planning noise levels. 
b. Containment of variable and short-term noise emissions by setting 

specific (intrusive) noise levels. 
and,  

2. Sleep Disturbance. 

Background Creep 
Ecoaccess provides recommended Rating Background Levels (RBL) in order to 
prevent background noise levels from progressively increasing over time with the 
establishment of new developments. 
The RBL is determined from noise monitoring and is the median of the 90th 
percentile of the background (LA90) noise levels in each assessment period over 
the duration of the monitoring. 
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The recommended RBLs are applicable to the daytime (7am to 6pm), evening 
(6pm to 10pm) and night-time (10pm to 7am) periods and are in Error! Reference 
source not found. for the areas near the Site. 

Determination of Planning Noise Levels 
Maximum Planning Noise Levels (PNL) for different noise area categories are 
recommended within Ecoaccess.  These planning levels are applicable to the 
daytime (7am to 6pm), evening (6pm to 10pm) and night-time (10pm to 7am) 
periods. 
Where existing noise levels in an area approach the maximum PNL, the noise level 
from any new source must be controlled to preserve the amenity of the area.  To 
achieve this, Ecoaccess recommends modifications be made to the recommended 
maximum PNL depending on the existing noise levels. 

Sleep Disturbance 
Ecoaccess recommends that in order to achieve a good nights sleep, internal 
noise levels should not exceed LAmax 45 dBA more than 10 – 15 times per night.  
The corresponding external noise level, assuming partially closed windows, is 
52dBA maxLpA, measured in the free field. 

3.2 Environmental Protection (Noise) Policy 2008 
The Environmental Protection (Noise) Policy 2008 is designed to achieve the 
object of the Environmental Protection Act 1994. Acoustic Qualify Objectives are 
specified for residences as shown in Table 2.  
Table 2 Environmental Protection (Noise) Policy 2008 Acoustic Quality Objectives 

Sensitive 
receptor 

Time of 
day 

Acoustic quality objectives (measured 
at the receptor) dB(A) 

Environmental 
value 

  LAeq,adj,1hr LA10,adj,1hr LA1,adj,1hr  

Dwelling 
(for 
outdoors) 

Daytime 
and evening 

50 55 65 Health and 
wellbeing 

Dwelling 
(for indoors) 

Daytime 
and evening 

35 40 45 Health and 
wellbeing 

 Nighttime 30 35 40 health and 
wellbeing, in 
relation to the 
ability to sleep 

3.3 Adopted Criteria 
The Mill was an existing operation when the residential development was 
approved.  The context of the assessment methodology is therefore reverse-
amenity i.e. the introduction of a sensitive land use into the noise footprint of an 
existing operation. 
Due to the fact that noise from the Mill is pre-existing, the Environmental Protection 
(Noise) Policy provides the more appropriate criteria for noise from the Mill 
potentially impacting on the future residences. 
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4 Measurements 

4.1 Ambient Noise Monitoring 
Noise measurements were carried out at the site from Friday 4th May 2018 to 
Friday 11th May 2018 at the location shown in Figure 3.  
The measurements were carried out using a Rion NL-21 (serial no. 487967) 
recording “fast” response A-weighted sound levels at 15-minute intervals, with the 
microphone at a height of approximately 1.3 m.  Weather data for the duration of 
the survey was reviewed, and conditions were generally fine and suitable for noise 
monitoring. The instrument was checked for calibration prior to and post-
measurement using a 94 dB acoustic signal at 1000 Hz, and drift in calibration 
remained within ±0.5 dB. 
The site was attended for a 15-minute period on 4th May 2018 to gain a subjective 
assessment of the acoustic environment and to verify that the sound measurement 
instrumentation was functioning correctly.  Natural sounds and some distant 
earthmoving were the only notable features of the acoustic environment at the 
time. 
A summary of the logged data over the week is provided in Table 3.  A graphical 
representation of the measurement data is provided in Appendix B. 

 
Figure 3: Noise Logger Location – Lot 500 on SP246422, Pie Creek 
Table 3 Logger Noise Measurement Results, dB 

 

Date LA90 Day LA90 Eve LA90 Night LAeq Day LAeq Eve LAeq Night
Friday-4-May-18 31.2 35.9 27.1 48.3 43.2 39.6

Saturday-5-May-18 30.2 41.0 38.3 52.5 48.9 46.9
Sunday-6-May-18 41.0 39.3 35.5 54.6 53.1 43.5
Monday-7-May-18 33.5 32.3 30.8 49.9 44.6 43.5
Tuesday-8-May-18 31.0 37.5 32.7 44.4 48.1 41.4

Wednesday-9-May-18 30.7 34.9 27.4 43.0 44.7 42.6
Thursday-10-May-18 32.3 31.2 25.5 45.9 48.4 41.1

Friday-11-May-18 32.0 48.6

Overall 32 36 31 50 49 43
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Note that the evening and night-time LA90 is considered to be affected by insect 
noise.  Therefore, the LA90(evening) is assumed to be 30 dB(A), and the night-time is 
assumed to be 25 dB(A).   

4.2 Mill Noise Levels 
An attended noise measurement was carried out over a 15-minute period of typical 
peak activity at the Mill in order to determine source noise levels with which to 
establish an environmental noise model. 
The measurements were carried out at a height of 3.5 m above local ground level 
at the location shown in Figure 4 and Figure 5. 

 
Figure 4: Mill source noise level measurement location 



Timber Mill, Pie Creek 1162R1-R0 

www.roadpro.net.au 5 June 2018 Page 7 of 9 

 
Figure 5: Mill source noise level measurement apparatus 

Observations of noise from the Mill indicated the following: 

• The greatest noise levels were from handling and processing under the 
elevated roof structure shown partially in Figure 5. 

• Road traffic noise passing the Site produced higher noise levels than 
activities at the Mill. 

• Impact noise was the most notable sound emanating from the Mill. 

• Noise from forklift operation in the yard is notable, but not dominant. 

5 Noise Modelling 

5.1 General 
The measured sound levels were used to calculate proxy sound power levels for 
all sources represented as the LA1, LA10 and LAeq noise parameters, shown in Table 
4. 
Table 4:  1/1 Octave band centre frequency sound power levels, dB 

Parameter 
1/1 Octave Band Centre Frequency (Hz) A-

Weighted 
SWL 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 

LA1 120 113 112 110 108 108 111 105 98 86 72 113 

LA10 114 107 105 102 98 99 100 98 92 80 65 104 

LAeq 108 101 100 99 95 95 96 93 87 75 62 100 

 
The site was modelled using the PEN3D noise modelling software package. The 
software allows the site to be modelled in 3-dimensional space and incorporates 
environmental noise calculation algorithms for mobile sources and attenuation. 
Terrain data was derived from LIDAR spot heights at 5 m grid intervals converted 
to 0.5 m ground contours.  A screenshot of the model layout is shown in Figure 6. 
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Figure 6  Screenshot of noise modelling scenario layout 

5.2 Meteorology 
Meteorology assumed for the assessment was a calm to represent a typical “worst 
case” for the Site, as prevailing breezes are easterly i.e. towards the Mill from the 
Site, and therefore reducing the received noise levels. 

6 Noise Barrier Design 
It was apparent from the noise measurements that some mitigation of noise from 
the Mill would be required to achieve the Acoustic Quality Objectives. 
Advice was provided by the Mill operator and Roberts Bros. regarding the location 
and extent of potential noise barriers.  The noise barrier heights and extents to 
achieve the Acoustic Quality Objectives are shown in Figure 7. 

• Barrier heights are the height above local ground level. 

• The barrier on the Mill site is along the top of the retaining wall adjoining 
the car parking area. 

• Barriers can be constructed as a wall or fence, earth mound, or 
combination that achieves the nominated barrier height. 

• Acoustic barriers must be free of any gaps and achieve a minimum surface 
density of 12 kg/m2. 

Noise contour maps with the noise barriers as shown are provided in Appendix B.  
The receiver heights for the calculation points are 1.5 m above the local ground 
level.  This will be conservative as the building pads for the nearest residences to 
the Mill will be dug down into the slope, making the final receiver levels at or below 
the natural ground level. 
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Figure 7: Noise barrier heights and extents 

7 Conclusion and Summary of Recommendations 
RoadPro Acoustics was engaged by Roberts Bros. Pty Ltd to assess potential 
noise impacts from an existing timber mill on a rural residential reconfiguration at 
Lot 500 on SP246422, Pie Creek. 
Ambient noise measurements were carried out over a 1-week period and noise 
criteria for the site established. 
Measurements of noise from the Mill were carried out to determine the source 
noise levels, and a 3-dimensional noise model was developed for the Site. 
Noise barrier heights and extents required to achieve the Acoustic Quality 
Objectives of the Environmental Protection (Noise) Policy 2008 under typical 
“worst case” meteorological conditions have been designed. 
Subject to implementation of the recommendations in this report, the proposed 
development is supported with respect to acoustic amenity. 
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Appendix A – Logger Measured Noise Levels 
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Appendix B – Noise Contour Maps 
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