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 1 INTRODUCTION

 1.1 Background

Global Acoustics was engaged by Borg Manufacturing Pty Ltd to conduct a noise survey of operations and construction

at the Borg panel manufacturing facility (Borg) near Oberon, NSW.  The purpose of the survey was to  quantify and

describe the acoustic environment around the site and compare results with specified limits.

Attended  environmental  noise  monitoring  described  in  this  report  was  undertaken  during  the  day  period  at  four

monitoring  locations  around  Borg.   Due  to  unscheduled  shut  downs  and  sustained  periods  of  inclement  weather

including elevated winds and rainfall, Q4 monitoring scheduled for Q4 2020 was delayed until 13 Janurary 2021.

 1.2 Monitoring Locations

Monitoring locations are detailed in Table 1.1 and shown in Figure 1.  It should be noted that Figure 1 shows the actual

monitoring position, not the location of residences.

Table 1.1: ATTENDED MONITORING LOCATIONS

Report Descriptor Monitoring Location

NM1 Oberon Caravan Park

NM2 Intersection of Pine Street and Herborn Street

NM3 127 Hazelgrove Road

NM4 Intersection of Tasman Street and Earl Street
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Figure 1: Attended Noise Monitoring Locations
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 1.3 Terminology & Abbreviations

Some definitions of terms and abbreviations which may be used in this report are provided in Table 1.2.

Table 1.2: TERMINOLOGY & ABBREVIATIONS

Descriptor Definition

dB(A)
Noise level measurement units are decibels (dB).  The “A” weighting scale is used to describe human

response to noise.

LAmax The maximum A-weighted noise level over a time period.

LA1 The noise level which is exceeded for 1 per cent of the time.

LA1,1minute The noise level which is exceeded for 1 per cent of the specified time period of 1 minute.

LA10 The noise level which is exceeded for 10 percent of the time.

LAeq The average noise A-weighted energy during a measurement period.

LA50
The noise level which is exceeded for 50 per cent of the time and the median noise level during a

measurement period.

LA90
The level exceeded for 90 percent of the time.  The LA90 level is often referred to as the “background”

noise level and is commonly used to determine noise criteria for assessment purposes.

LAmin The minimum A-weighted noise level over a time period.

LCeq
The average C-weighted noise energy during a measurement period.  The “C” weighting scale is used to

take into account low-frequency components of noise within the audibility range of humans.

SPL
Sound pressure level.  Fluctuations in pressure measured as 10 times a logarithmic scale, with the reference

pressure being 20 micropascals.

Hertz (Hz)
The frequency of fluctuations in pressure, measured in cycles per second.  Most sounds are a combination

of many frequencies together.

AWS Automatic weather station used to collect meteorological data, typically at an altitude of 10 metres

VTG Vertical temperature gradient in degrees Celsius per 100 metres altitude.  

Sigma-theta The standard deviation of the horizontal wind direction over a period of time.

SC Stability class (or category) is determined from measured wind speed and either sigma-theta or VTG.

IA Inaudible.  When site noise is noted as IA then there was no site noise at the monitoring location.

NM
Not Measurable.  If site noise is noted as NM, this means some noise was audible but could not be

quantified.

Day This is the period 7:00am to 6:00pm.

Evening This is the period 6:00pm to 10:00pm.

Night This is the period 10:00pm to 7:00am.
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 2 REGULATOR REQUIREMENTS AND NOISE CRITERIA

 2.1 Development Consent

The most  current development consent associated with activities  at  Borg is Development Consent  SSD 7016 (the

consent),  most  recently  modified  22  May 2020.   The sections  of  the consent  relating to  noise  are  reproduced in

Appendix A.

 2.2 Environment Protection Licence

Borg holds Environment Protection Licence (EPL) No. 3035 issued by the Environment Protection Authority (EPA)

most recently on 4 September 2019.  Relevant sections of the EPL are reproduced in Appendix A.

 2.3 Operational Noise Management Plan

Noise monitoring requirements are detailed in the Borg Operational Noise Management Plan (ONMP) and Construction

Noise Management Plan (CNMP).  The most recent version of the ONMP was approved in October 2020.  The most

recent version of the CNMP was approved in June 2017.  Relevant sections of the ONMP and CNMP are reproduced in

Appendix A.

 2.4 Noise Criteria

Noise limits are consistent between the consent and EPL and have been reproduced in Table 2.1 below.

Table 2.1: IMPACT ASSESSMENT CRITERIA

Location Day LAeq,15minute dB Evening LAeq,15minute dB Night LAeq,15minute dB 

All sensitive receivers 55 50 45

Construction noise criteria for each monitoring location are detailed in Table 2.2 and Table 2.3.  

Table 2.2: GENERAL CONSTRUCTION NOISE LIMITS

Report Descriptor Day
LAeq,15minute dB

Evening
LAeq,15minute dB

Night
LAeq,15minute dB

NM1 55 50 45

NM2 55 50 45

NM3 55 50 45

NM4 55 50 45
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Table 2.3: ROCK/CONCRETE BREAKING NOISE LIMITS

Report Descriptor Day LAeq,15minute dB

NM1 75

NM2 75

NM3 75

NM4 75

 2.5 Meteorological Conditions

As described in the consent, noise generated by Borg is to be measured in accordance with the relevant procedures and

exemptions (including certain meteorological conditions) of the NSW Industrial Noise Policy (INP), as follows:

• during rain and wind speeds greater than 3 metres/second at 10 metres above ground level; or

• stability category F temperature inversion conditions and wind speeds greater  than 2 metres/second at  10

metres above ground level; or

• stability category G temperature inversion conditions.

 2.6 Modifying Factors

The EPA ‘Noise Policy for Industry’ (NPfI, 2017) was approved for use in NSW in October 2017.  For assessment of

modifying factors, the NPfI immediately superseded the ‘Industrial Noise Policy’ (INP, 2000), as outlined in the EPA

document ‘Implementation and transitional arrangements for the Noise Policy for Industry’ (2017).  Assessment and

reporting of modifying factors has been undertaken in accordance with Fact Sheet C of the NPfI.
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 3 METHODOLOGY

 3.1 Overview

Attended environmental  noise  monitoring  was  conducted  in  general  accordance  with  Australian  Standard  AS1055

'Acoustics, Description and Measurement of Environmental  Noise',  relevant NSW EPA requirements, and the Borg

ONMP and CNMP.  Meteorological data was obtained from the Borg automatic weather station (AWS) which allowed

correlation of atmospheric parameters with measured noise levels.  

 3.2 Attended Noise Monitoring

During this survey, attended monitoring was undertaken during the day period at each location.  The duration of each

measurement was 15 minutes.  Atmospheric condition measurement was also undertaken at each monitoring location.

This survey presents noise levels gathered during attended monitoring that are the result of many sounds reaching the

sound level  meter  microphone during monitoring.   Received levels  from various noise sources  were noted during

attended monitoring and particular attention was paid to the extent of Borg’s contribution, if any, to measured levels.  At
each receptor location, Borg’s  LAeq,15minute and  LA1,1minute (in the absence of any other noise) was measured

directly, where possible, or, determined by frequency analysis.  

If the exact contribution of the source of interest (in this case Borg) cannot be established, due to masking by other

noise sources in a similar frequency range, but site noise levels are observed to be well below (more than 5 dB lower

than) any relevant criterion, a maximum estimate of the potential contribution of the site might be made based on other

measured site-only noise descriptors in accordance with Section 7.1 of the NPfI.  This is generally expressed as a 'less

than' quantity, such as <20 dB or <30 dB.

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may also be used in this report.  When site noise is noted as IA, no

site noise was audible at the monitoring location.  When site noise is noted as NM, this means some noise was audible

but could not be quantified.  If site noise was NM due to masking but estimated to be significant in relation to a relevant

criterion, we would employ methods (e.g. measure closer and back calculate) to determine a value for reporting.

All sites noted as NM in this report are due to one or more of the following reasons:

• Site noise levels were extremely low and unlikely, in many cases, to be even noticed;

• Site noise levels were masked by another relatively loud noise source that is characteristic of the environment

(e.g. breeze in foliage or continuous road traffic noise) that cannot be eliminated by moving closer; and/or

• It was not feasible, nor reasonable to employ methods such as move closer and back calculate.  Cases may

include, but are not limited to, rough terrain preventing closer measurement, addition/removal of significant

source to receiver shielding caused by moving closer, and meteorological conditions where back calculation

may not be accurate.
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A measurement of LA1,1minute corresponds to the highest noise level generated for 0.6 second during one minute.  In

practical terms this is the highest noise level, or LAmax, received from the site during the entire measurement period

(i.e. the highest level of the worst minute during the 15 minute measurement).

Often extraneous noise events (for example, road traffic pass-bys and dogs) interfere with the measurement of site noise

levels in the frequency range of interest.  Where required, the sound level meter is paused during these occurrences to
aid in quantification of the site only LAeq,15minute level.

 3.3 Modifying Factors

All measurements were evaluated for potential modifying factors in accordance with the NPfI.  Specific methodology

for assessment of each modifying factor is outlined in Fact Sheet C of the NPfI.  

Assessment  of  modifying  factors  is  undertaken  at  the  time  of  measurement  if  the  site was audible  and  directly
quantifiable, such that the site-only  LAeq was not “NM” or less than a maximum cut off value (e.g. “<20 dB” or

“<30dB”).  

If  applicable,  modifying  factors  have  been  reported  and  added  to  measured  site-only  LAeq noise  levels  when

meteorological  conditions satisfied requirements for site noise criteria to be applicable.   Low-frequency modifying
factors have only been applied to site-only LAeq levels if Borg was the only contributing low-frequency noise source.  

 3.4 Monitoring Equipment

Table 3.1 lists  the equipment used to measure environmental  noise levels.  Calibration certificates are provided in

Appendix B.  

Table 3.1: ATTENDED NOISE MONITORING EQUIPMENT 

Model Serial Number Calibration Due Date

Rion NA-28 sound level meter 3013882 05/02/2021

Pulsar 105 acoustic calibrator 78226 11/03/2022
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 4 RESULTS

 4.1 Total Measured Noise Levels

Overall noise levels measured at each location during attended measurements are provided in Table 4.1.  

Table 4.1: MEASURED NOISE LEVELS – QUARTER 4 20201

Location Start Date and
Time

LAmax
dB

LA1 
dB

LA10
dB

LAeq
dB

LA50 
dB

LA90
dB

LAmin 
dB

NM1 13/01/2021 14:56 73 61 54 51 49 45 43

NM2 13/01/2021 15:19 66 62 58 53 49 44 41

NM3 13/01/2021 14:07 68 56 41 43 36 32 29

NM4 13/01/2021 14:33 67 51 44 44 40 37 35

Notes:

1. Levels in this table are not necessarily the result of activity at Borg.

 4.2 Modifying Factors

Measured site-only levels were assessed for the applicability of modifying factors in accordance with the NPfI and

methodology described in Section 3.3.

There were no modifying factors, as defined in the NPfI, applicable during the survey.  
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 4.3 Attended Noise Monitoring
Table 4.2 compares measured LAeq,15minute levels from Borg with the project specific noise criteria. 

Table 4.2: LAeq,15minute GENERATED BY BORG AGAINST CRITERIA – QUARTER 4 2020

Location Start Date and Time Wind Speed
m/s

Stability
Class

Criterion
dB

Criterion
Applies?1

Borg LAeq,15min
dB2

Exceedance3,4

NM1 13/01/2021 14:56 3.7 A 55 No 46 NA

NM2 13/01/2021 15:19 3.5 B 55 No NM NA

NM3 13/01/2021 14:07 3.2 A 55 No <25 NA

NM4 13/01/2021 14:33 4.0 B 55 No 36 NA

Notes:

1. Noise criteria apply under all meteorological conditions except those detailed in Section 2.5;

2. Site-only LAeq,15minute attributed to Borg, including modifying factors if applicable;

3. Bold results in red indicate exceedance of criterion (if applicable); and

4. NA in exceedance column means atmospheric conditions outside conditions specified, therefore criterion was not applicable.

 4.4 Atmospheric Conditions

Atmospheric condition data measured by the operator during each measurement using a Kestrel  hand-held weather

meter is shown in Table 4.3.  The wind speed, direction and temperature were measured at approximately 1.8 metres.

Attended noise monitoring is not undertaken during rain, hail, or wind speeds above 5 m/s at microphone height.  

Table 4.3: MEASURED ATMOSPHERIC CONDITIONS – QUARTER 4 2020

Location Start Date and Time Temperature
° C

Wind Speed
m/s

Wind Direction
° Magnetic North1

Cloud Cover
1/8s

NM1 13/01/2021 14:56 29 1.7 85 1

NM2 13/01/2021 15:19 30 0.5 30 3

NM3 13/01/2021 14:07 27 1.0 60 3

NM4 13/01/2021 14:33 27 3.8 20 2

Notes:

1. “-” indicates calm conditions at monitoring location. 

Meteorological data used for compliance assessment is sourced from the Borg AWS.
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 5 SUMMARY

Global Acoustics was engaged by Borg Manufacturing Pty Ltd to conduct a noise survey of operations and construction

at the Borg panel manufacturing facility (Borg) near Oberon, NSW.  The purpose of the survey was to  quantify and

describe the acoustic environment around the site and compare results with specified limits.

Attended environmental noise monitoring described in this report was undertaken during the day period of 13 Janurary

2021 at four monitoring locations around Borg.  Due to unscheduled shut downs and sustained periods of inclement

weather including elevated winds andrainfall, Q4 monitoring scheduled for Q4 2020 was delayed until  13 Janurary

2021.

Borg operations complied with the relevant  criteria  during the  Quarter  4 2020 survey at  all  monitoring locations.

Criteria may not always be applicable due to meteorological conditions at the time of monitoring.

Global Acoustics Pty Ltd
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APPENDIX

A     REGULATOR DOCUMENTS
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A.1 DEVELOPMENT CONSENT SSD 7016
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A.2 ENVIRONMENT PROTECTION LICENCE
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A.3 OPERATIONAL NOISE MANAGEMENT PLAN
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A.4 CONSTRUCTION NOISE MANAGEMENT PLAN
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APPENDIX

B     CALIBRATION CERTIFICATES
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