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Executive Summary 

Evolution Mining NZ Pty Ltd (ENZ) is the holder of Mineral Exploration 

Permit 51985 which covers 2,984 Ha near Puhipuhi, Northland which is 

prospective for both gold and silver. 

The area is geothermal in origin and has a history of being mined for mercury 

which is present in the area in the form of cinnabar (a mineralised form of 

mercury sulphide, HgS). 

Pattle Delamore Partners Ltd (PDP) has been engaged by ENZ, to undertake 

baseline environmental monitoring, and to prepare an Environmental 

Management Strategy for Exploration Drilling1.  This strategy includes various 

recommendations to minimise and mitigate potential noise effects.  Noise 

monitoring will allow the effectiveness of the management plans and noise 

mitigation to be assessed.  If necessary, the management plans and/or noise 

mitigation measures can be revised to improve the management of noise. 

On the 5 July 2016 sound level2 monitoring at three locations close to the 

exploration drill rig in ENZ’s Puhipuhi exploration tenement was completed. 

Two of the measurement locations were close to houses (SM-1 and SM-2) which 

are likely to be the most sensitive nearby receptors with a third location (SM-3) 

downwind of, and in line of sight of, the drill rig to provide a  worst case sound 

level measurement. 

From sound level measurements it was estimated that the sound pressure in the 

vicinity of the drill rig would be approximately 90 dB LAeq(15) which is reasonable 

for a location close to an internal combustion engine.  

It was assessed that at a distance of approximately 320 m the sound level from 

the operating drill rig would have reduced from approximately 90 dB LAeq(15) to 

the 40 dB LAeq(15) limit specified in the Whangarei District Plan.  A sound level of 

40 dB LAeq(15) is similar to the hum created by a refrigerator. 

Based on the 5 July 2016 sound level monitoring it was concluded that the two 

sites SM-1 and SM-2, that were located 1,000 m and 1,400 m respectively from 

the drill rig, were not impacted by noise from the drill rig. 

It is recommended that in order to meet the Whangarei District Plan noise rule 

without any engineered noise minimisation solutions, the drill rig should be 

located at least 320 m from a residential property boundary. 

                                                             
1
 Environmental Management Strategy for Exploration Drilling, PDP, 2016 

2
 Sound is what we hear. Noise is unwanted sound. Sound is measured in term of 

sound pressure levels (dB) 
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If a drill pad location closer to a residential property boundary is required, it is 

highly likely that some engineered noise minimisation solutions would be 

required.   
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1.0 Introduction 

Evolution Mining NZ Pty Ltd (ENZ) is the holder of Mineral Exploration 

Permit 51985 which covers 2,984 Ha near Puhipuhi, Northland which is 

prospective for both gold and silver. 

The area is geothermal in origin and has a history of being mined for mercury 

which is present in the area in the form of cinnabar (a mineralised form of 

mercury (II) sulphide, HgS). 

Through consultation with the local community ENZ is aware that local 

stakeholders are concerned about potential environmental effects of exploration 

and the prospect of future mining within the permit area. 

ENZ has initiated a number of baseline environmental studies to supplement 

historical environmental assessments.  The purpose of this is twofold; first to 

address, manage and monitor concerns with current exploration activities, and 

secondly provide data and information to inform the management of any future 

exploration or mining activities. 

The purpose of this document is to report on recent noise monitoring that was 

undertaken during exploration drilling. 

2.0 Environmental Management Strategy for Exploration 
Drilling 

An Environmental Management Strategy for Exploration Drilling was previously 

developed3. 

The philosophy behind the strategy is one of identifying potential environmental 

risks then, when developing the exploration drilling program:  

• Eliminate; 

• Isolate; or 

• Minimise the risks. 

Management plans are used to prescribe how various exploration activities are 

to be carried out in order to ensure that any identified environmental risks are 

minimised or managed. 

Monitoring is used to assess the effectiveness or otherwise of the management 

plans, and if necessary, the management plans include provision for the plan to 

be reviewed along with the mitigation or minimisation controls. 

                                                             
3
 Environmental Management Strategy for Exploration Drilling, PDP, 2016 
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The primary source of noise from the operation of a drill rig will be that from the 

diesel engine which powers the pumps and hydraulics.   There may also be noise 

sources, such as clangs and bangs that occur in making up and breaking out the 

drill string, however these are intermittent events. 

The engine noise is generally not an issue in the rural environment  in which the 

drilling program is located.  However the 24-hour drill operation, prolonged 

duration of each drill hole and possible drill hole location in close proximity to a 

farm / rural residence may result in nuisance noise. 

While it is expected that drilling noise will meet Whangarei District Plan limits, it 

is recognised that sensitivity to noise can vary.  Recommendations made in the 

management strategy to mitigate neighbours’ sensitivity to noise include: 

• It is recommended that the impact of drill rig noise be minimised by 

location of drill holes away from residences (if possible);  

• Drillers should be deterred from unnecessary hammering and clash of 

drill string and rig as much as is practical; and 

• Consideration should be given to the use of engineered solutions for 

noise minimisation. 

3.0 Background4 

Noise is often commonly defined as unwanted sound.  

Sound is produced by small fluctuations in air pressure.  As an example, the 

sound from a drum results from fluctuations in air pressure caused by the 

movement or vibration of the drum hide.  The eardrum is able to perceive these 

fluctuations with great sensitivity. 

The loudness of a sound is predominantly related to the size of the fluctuations, 

but is also related to their frequency, or the rate at which they are produced.  

To ensure measured levels approximate the human response, a weighting 

scale is used.  It is known as the ‘A’ scale and the units are referred to as ‘A-

weighted decibels’ and written as dB(A).  The dB(A) scale discriminates 

between sounds in much the same way as people do. 

Figure 1 below shows the sound levels corresponding to a number of common 

activities. 

All field sound level measurements were made using the ‘A’ weighted scale.  

                                                             
4
 Guidelines for the Use of the Environment Protection (Noise) Policy 2007, South 

Australia EPA, June 2009 
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Figure 1: dBA Scale (Rotorua District Council) 

4.0 Relevant standards 

The relevant standards for sound measurement and assessment in New Zealand 

are as follows: 

• NZS 6801:2008 Acoustics – Measurement of Environmental Sound  

• NZS 6802:2008 Acoustics – Environmental Noise 

The sound level measurements and subsequent assessment in this document has 

been completed in general accordance with these standards. 

5.0 Relevant District Plan Rules 

The Whangarei District Plan (Part B – Introduction – NAV – Noise and Vibration) 

contains specific rules regarding permitted levels of noise that can be generated.  

Specifically that the activity must adhere to the following: 
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Rule NAV.6.1 – Noise Arising from Activities within Environments states that 

the following limits may not be exceeded, as measured at any point within 

the applicable boundary: 

• 50 dB LAeq between the hours of 0700 and 2200; and 

• 40 dB LAeq, and 70 dB LAFmax, between the hours of 2200 and 0700.5 

As drilling occurs on a 24-hour basis, the lower limit value of 40 dB LAeq applies.  

A sound level of 40 dB LAeq(15) is similar to the hum created by a refrigerator (see 

Figure 1). 

6.0 Sound Level Meter 

Sound level measurements on-site were taken with a Rion NL-52 sound level 

meter.  The Rion NL-52 is a Class 1 rated instrument that meets the requirements 

of NZS 6801:2008 Acoustics – Measurement of Environmental Sound. 

The technical specifications of the Rion NL-52 sound level meter can be found in 

Appendix A. 

 Sound Level Meter Setup 6.1

In order to take level sound measurements, the sound level meter was mounted 

on a tripod between 1.2 and 1.5m off the ground and positioned at least 3.5m 

away from any reflecting surface such as a car or building as per the 

requirements of NZS 6801:2008.  An example of the sound meter measurement 

setup used is shown below in Figure 2. 

                                                             
5
 LAeq(t) refers to the time-average A-weighted sound pressure level over a specified 

period of time, t (minutes). 15 minutes is recommended by NZS 6802:2008 
  LAFmax refers to the maximum A-weighted & F-weighted sound pressure levels 
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Figure 2: Sound meter mounted on tripod 

The sound level meter was also fitted with a WS-10 windscreen to reduce wind 

noise. 

7.0 Sound Level Measurements 

The aim of the sound level monitoring was to assess the impact of the 

exploration drilling on noise levels in the area surrounding the drill rig. 

 Meteorological conditions 7.1

The sound level monitoring was completed on the 5  July 2016. 

The day was fine with only a few clouds present.  There was fog early in the 

morning which had cleared prior to measurements being undertaken. 

The temperature varied between 10-15oC.  There was no obvious temperature 

inversion layer present that could affect sound propagation.  

Wind, when present, was very light, blew from the south southeast to south 

southwest and was estimated to vary between 0 and 2.5 m/s. 

Three sound level measurement locations were chosen.  Two of these were close 

to houses (SM-1 and SM-2) which are likely to be the most sensitive nearby 

receptors.  As the wind was blowing from the southerly quarter, a third location 

(SM-3) downwind of, and in line of sight of, the drill rig was also chosen to 
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provide an indication of the likely worst case sound level measurements from the 

exploration drilling activity on that day.  The sound measurement locations 

shown below in Figure 3 are described in further detail below. 

7.1.1 Location SM-1 

SM-1 is located approximately 1,000 m northwest of the drill rig location and is 

approximately 80 m higher in elevation.  There is a valley and a number of trees 

between the drill rig and the monitoring location. 

The nearest road is approximately 120 m away from the monitoring location. 

7.1.2 Location SM-2 

SM-2 is located on Mine Road approximately 1,400 m southwest of the drill rig 

location and is approximately 40 m lower in elevation.  There is a ridge and 

shallow valley between the drill rig and the monitoring site.  

7.1.3 Location SM-3 

SM-3 is located approximately 60m to the north northwest of the drill rig 

location and is approximately 5m higher in elevation.  There is no sound 

impeding topography or features between the drill rig and the monitoring site.  

The nearest road is approximately 950 m away from the monitoring location. 
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Figure 3: Sound measurement locations  
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8.0 Monitoring results and discussion 

On the day of sound level monitoring the drill rig was close to reaching the 

maximum depth of the hole that it was drilling.  Consequently the sound 

originating from the drill rig was close to the loudest likely as the drill rig was 

working under high load due to the hole depth.  The rig operating sound 

measurements at all locations were taken first then the rig turned off and the 

measurements repeated.  The measurement times are given below in Table 1.  

 

Table 1:  Monitoring times 

Location Rig operating status Measurement Time 

SM-1 Operating 10.50 am 

 Not operating 1.15 pm 

SM-2 Operating 11.10 am 

 Not operating 1.45 pm 

SM-3 Operating 11.55 am 

 Not operating 12.30 pm 

The measured sound readings are presented below in Table 2. 

 

Table 2:  Monitoring results 

Location Rig operating status Wind Speed LAeq(15) 

(dB) 

LAFmax 

(dB) 

SM-1 Operating 2.5 m/s from SSE 46.5 66.6 

 Not operating 2.5 m/s from S 35.3 62.5 

SM-2 Operating 0.5 m/s from SSE 57.7 81.0 

 Not operating 0 m/s 56.7 80.6 

SM-3 Operating 2.5 m/s from SSW 60.1 80.1 

 Not operating 2.5 m/s from SSW 40.3 53.7 
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 SM-3 8.1

During the period in which both sound level measurements were taken there 

were no nearby sound sources (such as close bird noises or vehicle noise) noted 

apart from the drill rig and its radio.  The two sound measurements (rig operating 

and not) were taken consecutively with the only change in noise environment 

being the drill rig operation. 

Sound level pressures reduce as you move further away from the source of the 

sound.  Equation 1 below indicates that sound pressure levels decrease as the 

distance from the source increases6. 

 

 𝐴𝑑𝑖𝑣 = 20 𝑙𝑜𝑔 (
𝑟

𝑟0
)   𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 1 

 

Where: 

 Adiv = attenuation due to divergence (dB) 

r = the distance from the point source (m) 

r0 = a reference distance (usually 1 m) 

At a distance of 60 m downwind from the operating drill rig the measured sound 

pressure level was 60.1 dB LAeq(15).  From Equation 1 at 60 m from the drill rig the 

expected reduction in sound pressure level is 35.6 dB LAeq(15) from which it can be 

inferred that the sound pressure level at 1 m from the drill rig would be 95.7 dB 

LAeq(15) (60.1 + 35.6 = 95.7).  As sound propagation is enhanced in the direction of 

wind flow, and SM-3 is elevated compared to the drill rig, this estimation of 

sound pressure level from the drill rig will be greater than the actual value.  A 

sound pressure level at the drill rig of 90 dB LAeq(15) is assumed. 

Sound pressure levels of 90 – 100 dB LAeq(15) are commonly experienced close to 

engines such are those used to power a drilling rig.  Given the small size of the 

drill rig, an estimate of the sound pressure level close to the drill rig of 

approximately 90 dB LAeq(15) is reasonable.  This is equivalent to the sound 

pressure level experienced standing next to a lawnmower. 

In order to comply with the Whangarei District Plan Rule NAV 6.1 (see Section 5.0 

above), the sound pressure level between the hours of 2200 and 0700 at the 

applicable boundary must be at or below of 40 dB LAeq. 

From Equation 1, a reduction of the drill rig sound pressure level from 90 dB 

LAeq(15) at the drill rig to 40 dB LAeq(15) would be expected to be observed at a 

distance of approximately 320 m from the drill rig. 

                                                             
6
 NZS 6801:2008, “Acoustics – Measurement of environmental sound”, Appendix C – 

Propagation of sound Outdoors, Equation 11 
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Thus at distances greater than approximately 320 m from the drill rig the sound 

pressure would be expected to be below 40 dB LAeq(15) and in turn would be 

expected to comply with the Whangarei District Plan Rule NAV 6.1 between the 

hours of 2200 and 0700. 

 SM-1 8.2

Location SM-1 is approximately 1,000 m distant from the drilling rig and is 

approximately 80 m higher in elevation with a valley and a number of trees in the 

in between. 

Applying Equation 1 at 1,000 m from the drill rig, the expected reduction in 

sound pressure level is 60 dB LAeq(15) which implies a sound pressure level from 

the drill rig of approximately 30 dB LAeq(15) at SM-1. 

The measured sound level at SM-1 while the rig was operating was 46.5 dB 

LAeq(15) which is above the expected sound pressure level of 30 dB LAeq(15) so it is 

likely that the increase is due to the localised noise sources close to SM-1.  

A chicken run was located close by this monitoring location (10m) and there was 

sound from the chickens and magpies during the monitoring periods.  The 

chickens were observed to be more vocal during the rig operating measurement 

than during the rig not operating measurement and are likely to be the cause of 

the higher sound measurement reading. 

Based on the analysis above it is concluded that location SM-1 was not impacted 

by noise from the operation of the drill rig. 

 SM-2 8.3

SM-2 is located on Mine Road approximately 1,400 m southwest of the drill rig 

location and approximately 40 m lower in elevation.  There is a ridge and shallow 

valley between the drill rig and the monitoring site. 

Applying Equation 1 at 1,400 m from the drill rig, the expected reduction in 

sound pressure level is 62.9 dB LAeq(15) which implies a sound pressure level from 

the drill rig of approximately 27.1 dB LAeq(15) at SM-2. 

The measured sound pressure level at SM-2 while the rig was operating was 

57.7 dB LAeq(15) which is above the expected sound pressure level of  

27.1 dB LAeq(15) so, as with SM-1,  it is likely that this increase is due to the 

localised noise sources close to SM-2 (predominantly vehicles, insects and birds). 

It was noted that the measured background sound pressure level at SM-2 of 

56.7 dB LAeq(15) when the drill rig was not operating was already above the level 

specified in the Whangarei District Plan Rule NAV 6.1 (see Section 5.0 above) of  

50 dB LAeq between the hours of 0700 and 2200 at the applicable boundary. 
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Due to its location on Mine Rd, during both sound measurements (drill rig 

operating and not operating) logging trucks went past causing short term 

increases in sound (1 truck while the rig was operating and 2 trucks when the rig 

was shut down).  These truck movements would be responsible for the 80.6 and 

81.0 dB LAFmax sound values recorded. 

Based on the analysis above it is concluded that location SM-2 was not impacted 

by noise from the operation of the drill rig. 

9.0 Summary and conclusion 

Sound monitoring was undertaken at three locations close to the exploration dr ill 

rig in ENZ’s Puhipuhi exploration tenement on the 5 July 2016. 

Two of the measurement locations were close to houses (SM-1 and SM-2) which 

are likely to be the most sensitive nearby receptors with a third location (SM-3) 

downwind of, and in line of sight of, the drill rig to provide a worst case sound 

level measurement for that day. 

From sound level measurements made at SM-3 it was estimated that the sound 

pressure at 1 m from the drill rig would be approximately 90 dB LAeq(15) which is 

reasonable for a location close to an internal combustion engine. 

It was estimated that at a distance of approximately 320 m from the drill rig the 

sound level from the operating drill rig would have reduced from approximately 

90 dB LAeq(15) to the 40 dB LAeq(15) limit specified in the Whangarei District Plan 

Rule NAV 6.1. 

It was concluded that the other two sites SM-1 and SM-2 that were located 

1,000 m and 1,400 m respectively from the drill rig were not impacted by noise 

from the drill rig. 

It is recommended that in order to meet the applicable Whangarei District Plan 

Rule NAV 6.1 without any engineered noise minimisation solutions, the drill  rig 

should be located at least 320m from a property boundary. 

If a drill pad location closer to a boundary is required, engineered noise 

minimisation solutions should be considered. 
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