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1 Introduction 

1.1 Background 

EMM Consulting Pty Ltd (EMM) was engaged by Snowy Hydro to conduct a monthly noise survey of construction 

noise at the Hunter Power Project (HPP, the site) located near Loxford, NSW The survey purpose was to quantify 

the acoustic environment and compare site noise levels against specified limits. 

Attended environmental noise monitoring described in this report was done during the evening and night periods 

of 27 March 2024 at five monitoring locations. 

1.2 Attended monitoring locations 

Site monitoring locations are detailed in Table 1.1 and shown on Figure 1.1. 

It should be noted that Figure 1.1 shows actual monitoring positions, not necessarily the location of residences. 

Table 1.1 Attended noise monitoring locations 

Location ID Address Coordinates (MGA56) 

  Easting Northing 

NM1 103 Bishops Bridge Rd, Loxford NSW 2326 356579 6370464 

NM2 10 Dawes Ave, Loxford NSW 2326 358109 6370268 

NM3 22 Bowditch Ave, Loxford NSW 2326 359228 6370812 

NM4 464 Cessnock Rd, Gillieston Heights NSW 2321 361930 6372907 

NM5 59 Sawyers Gully Rd, Sawyers Gully NSW 2326 356117 6370129 
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Figure 1.1 Attended noise monitoring locations 
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1.3 Terminology and abbreviations 

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

Table 1.2 Terminology and abbreviations 

Term/descriptor Definition 

dB(A) Noise level measurement units are decibels (dB). The “A” weighting scale is used to approximate how 
humans hear noise. 

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

LA1 The A-weighted noise level which is exceeded for 1% of the time. 

LA1,1minute The A-weighted noise level which is exceeded for 1% of the specified time period of 1 minute. 

LA10 The A-weighted noise level which is exceeded for 10% of the time. 

LAeq The energy average A-weighted noise level. 

LA50 The A-weighted noise level which is exceeded for 50% of the time, also the median noise level during a 
measurement period. 

LA90 The A-weighted noise level exceeded for 90% of the time, also referred to as the “background” noise level 
and commonly used to derive noise limits. 

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

LCeq The energy 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. 

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 Monday – Saturday: 7 am to 6 pm, on Sundays and Public Holidays: 8 am to 6 pm. 

Evening Monday – Saturday: 6 pm to 10 pm, on Sundays and Public Holidays: 6 pm to 10 pm. 

Night Monday – Saturday: 10 pm to 7 am, on Sundays and Public Holidays: 10 pm to 8 am. 

Appendix A provides further information that gives an indication as to how an average person perceives changes 

in noise level, and examples of common noise levels. 
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2 Noise limits 

2.1 Project Approval 

The current project approval for HPP is 12590060 (MOD 2, November 2023). Relevant sections of the project 

approval are reproduced in Appendix B.1. 

2.2 Environment protection licence 

HPP holds Environment Protection Licence (EPL) No. 21627 issued by the Environment Protection Authority (EPA) 

on 30 November 2023. Relevant sections of the EPL are reproduced in Appendix B.2. 

2.3 Construction noise management plan 

The current Construction Noise and Vibration Management Plan (CNVMP) is version 5, approved on 10 May 2023. 

Relevant sections of the CNVMP are reproduced in Appendix B.3. 

2.4 Noise limits 

Construction noise limits based on the project approval, licence and CNVMP are provided in Table 2.1. 

 Table 2.1 Noise impact limits, dB 

Location Day (standard 
hours)1 

LAeq,15minute 

Day (outside 
standard hours)1 

LAeq,15minute 

Evening 
LAeq,15minute 

Night 
LAeq,15minute 

Night 
LAmax 

NM1 55 50 50 41 52 

NM2 50 45 45 43 53 

NM3 48 43 43 42 52 

NM4 45 40 35 35 52 

NM5 47 42 42 40 52 

Notes: 1. Day (Inside Standard Hours) means the period from 7:00 am–6:00 pm Monday to Friday, the period from 8:00 am–1:00 pm 

Saturday, and does not include any period on Sunday or public holidays. Day (Outside Standard Hours) means any period from  

7:00 am–6:00 pm that are not included in inside standard hours. Evening means the period from 6:00 pm–10:00 pm. Night means the 

period from 10:00 pm–7:00 am. 

2.5 Additional requirements 

Monitoring and reporting have been done in accordance with the NSW EPA ‘Noise Policy for Industry’ (NPfI) 

issued in October 2017 and the ‘Approved methods for the measurement and analysis of environmental noise in 

NSW’ (Approved Methods) issued in January 2022. 
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3 Methodology 

3.1 Overview 

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

'Acoustics, Description and Measurement of Environmental Noise' and relevant NSW requirements. 

Meteorological data was obtained from the HPP automatic weather station (AWS) which allowed correlation of 

atmospheric parameters with measured site noise levels. 

3.2 Attended noise monitoring 

During this survey, attended noise monitoring was conducted during the evening and night periods at each 

location. The duration of each measurement was 15 minutes. Atmospheric conditions were measured at each 

monitoring location. 

Measured sound levels from various sources were noted during each measurement and particular attention was 

paid to the extent of site’s contribution (if any) to measured levels. At each monitoring location, the site-only 
LAeq,15minute and LAmax were measured directly or determined by other methods detailed in Section 7.1 of the 

NPfI.  

The terms 'Inaudible' (IA) or 'Not Measurable' (NM) may be used in this report. When site noise is noted as IA, it 

was inaudible at the monitoring location. When site noise is noted as NM, this means it was audible but could not 

be quantified. All results noted as IA or NM in this report were due to one or more of the following: 

• Site noise levels were very low, typically more than 10 dB below the measured background (LA90), and 

unlikely to be noticed. 

• Site noise levels were masked by more dominant sources that are characteristic of the environment (such 

as breeze in foliage or continuous road traffic noise) that cannot be eliminated by monitoring at an 

alternate or intermediate location. 

• It was not feasible or reasonable to employ methods, such as to move closer and back calculate. Cases may 

include 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. 

If exact noise levels from site could not be established due to masking by other noise sources in a similar 

frequency range but were determined to be at least 5 dB lower than relevant limits, then a maximum estimate of 

site noise may be provided. This is expressed as a 'less than' quantity, such as <20 dB or <30 dB. 

For this assessment, the measured LAmax has been used as a conservative estimate of LA1,1minute. The EPA accepts 

sleep disturbance analysis based on either the LA1,1minute or LAmax metrics, with the LAmax representing a more 

conservative assessment of site noise emissions. 

3.3 Meteorological data 

Meteorological data was obtained from the HPP automatic weather station (AWS) which allowed correlation of 

atmospheric parameters with measured noise levels. This data was obtained in 5-minute intervals. Atmospheric 

parameters include wind speed, wind direction and rainfall. When meteorological data is provided in less than 

15-minute intervals, analysis must be conducted to determine the meteorological conditions present for most of 

each measurement period. 
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3.4 Instrumentation 

Equipment used to measure environmental noise levels is detailed in Table 3.1. Calibration certificates are 

provided in Appendix C. 

Table 3.1 Measurement equipment 

Item Serial number Calibration due date Relevant standard 

Rion-NA28 sound level meter 30131882 23/01/2025 IEC 61672-1:2002 

Pulsar Model 106 calibrator 140737 06/09/2024 IEC 60942:2003 
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4 Results 

4.1 Total measured noise levels and atmospheric conditions 

Total noise levels measured during each 15-minute attended measurement are provided in Table 4.1.  

Table 4.1 Total measured noise levels, dB – March 2024 1 

Location Start date and time LAmax LA1 LA10 LAeq LA50 LA90 LAmin 

NM1 27/03/2024 19:46 55 53 50 47 46 43 41 

NM2 27/03/2024 20:12 50 49 48 47 47 46 45 

NM3 27/03/2024 20:34 51 46 40 39 38 37 36 

NM4 27/03/2024 21:05 84 79 74 69 59 46 36 

NM5 27/03/2024 19:25 84 79 61 64 43 40 38 

NM1 27/03/2024 23:18 57 53 48 45 41 38 34 

NM2 27/03/2024 22:51 57 54 49 47 47 44 41 

NM3 27/03/2024 22:30 46 43 40 39 39 37 35 

NM4 27/03/2024 22:00 84 79 72 67 54 41 37 

NM5 27/03/2024 23:38 55 50 41 40 38 37 35 

Notes: 1. Levels in this table are not necessarily the result of activity at site. 

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

meter is shown in Table 4.2. The wind speed, direction and temperature were measured at approximately 

1.5 metres above ground. Attended noise monitoring is not done during rain, hail, or wind speeds above 5 m/s at 

microphone height. 

Table 4.2 Measured atmospheric conditions – March 2024 

Location Start date and time Temperature  
o C 

Wind speed  
m/s 

Wind direction 
o magnetic north 1 

Cloud cover 
1/8s 

NM1 27/03/2024 19:46 23 <0.5 - 2 

NM2 27/03/2024 20:12 23 <0.5 - 5 

NM3 27/03/2024 20:34 22 <0.5 - 2 

NM4 27/03/2024 21:05 24 <0.5 - 1 

NM5 27/03/2024 19:25 24 <0.5 - 1 

NM1 27/03/2024 23:18 19 <0.5 - 0 

NM2 27/03/2024 22:51 20 <0.5 - 0 

NM3 27/03/2024 22:30 18 <0.5 - 0 
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Table 4.2 Measured atmospheric conditions – March 2024 

Location Start date and time Temperature  
o C 

Wind speed  
m/s 

Wind direction 
o magnetic north 1 

Cloud cover 
1/8s 

NM4 27/03/2024 22:00 23 <0.5 - 0 

NM5 27/03/2024 23:38 20 <0.5 - 0 

Notes: 1. “-” indicates calm conditions at monitoring location. 
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4.2 Site only noise levels 

4.2.1 Monitoring results 

Table 4.3 provides site noise levels in the absence of other sources, where possible, and includes weather data from the site AWS.  

Table 4.3 Monitoring results 

Location Start date and time Wind Limits, dB Site levels, dB Exceedances, dB 1 

  Speed m/s Direction LAeq,15minute LAmax LAeq,15minute 2 LAmax LAeq,15minute LAmax 

NM1 27/03/2024 19:46 0.8 105 50 NA IA IA Nil NA 

NM2 27/03/2024 20:12 0.3 90 45 NA IA IA Nil NA 

NM3 27/03/2024 20:34 0.4 0 43 NA IA IA Nil NA 

NM4 27/03/2024 21:05 0.2 0 35 NA IA IA Nil NA 

NM5 27/03/2024 19:25 1.0 113 42 NA IA IA Nil NA 

NM1 27/03/2024 23:18 0.0 - 41 52 IA IA Nil Nil 

NM2 27/03/2024 22:51 0.1 0 43 53 <30 40 Nil Nil 

NM3 27/03/2024 22:30 0.6 270 42 52 IA IA Nil Nil 

NM4 27/03/2024 22:00 0.0 - 35 52 IA IA Nil Nil 

NM5 27/03/2024 23:38 0.2 270 40 52 IA IA Nil Nil 

Notes: 1. Degrees magnetic north, “-” indicates calm conditions. 

2. “NA” denotes noise limit not applicable during this period. 
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5 Summary 

EMM was engaged by Snowy Hydro to conduct a monthly noise survey of construction noise at HPP. The survey 

purpose was to quantify the acoustic environment and compare site noise levels against specified limits. 

Attended environmental noise monitoring described in this report was done during the evening and night periods 

of 27 March 2024 at 5 monitoring locations. 

Noise levels from site complied with relevant limits at all monitoring locations during the March 2024 survey. 
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A.1 Noise levels 

Table A.1 gives an indication as to how an average person perceives changes in noise level. Examples of common 

noise levels are provided in Figure A.1. 

Table A.1 Perceived change in noise 

Change in sound pressure level (dB) Perceived change in noise 

Up to 2 Not perceptible 

3 Just perceptible 

5 Noticeable difference 

10 Twice (or half) as loud 

15 Large change 

20 Four times (or quarter) as loud 

 

Figure A.1 Common noise levels 
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B.1 Project approval 
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B.2 Environmental protection licence 
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B.3 Noise management plan 
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C.1 Calibration certificates 
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