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Assessment of Environmental Noise Effects 

Taheke Geothermal Power Station Project 
 
 
 

Executive Summary 
 

This report assesses potential environmental noise effects associated with the proposed Taheke Geothermal Project  

- a project to establish a geothermal power station capable of generating 25 to 40 MWe [net] of electrical power on 

a rural site within the Taheke 8C Development Area in the Rotorua district.  

The assessment covers potential noise emissions associated station construction, on-going station operation, 

intermittent sound from steam venting or bypass operation, in addition to noise emitted during occasional geothermal 

well drilling, well testing, and associated works in the steamfield.  This assessment considers noise associated with 

TWO possible geothermal power station generation options, both of which involves a mix of various industrial type 

noise sources, as described in the report. The assessment involves quantifying expected noise emissions using 

computer-based modelling methods to calculate noise levels expected in the area.  Results are presented as tables of 

expected levels of noise received at identified receiver sites in the area and in the form of noise contour diagrams 

showing sound level contours (lines of equal sound pressure).    

For each power station option, noise levels predicted for each receiver site are compared to the relevant noise 

performance standards of the Rotorua District Plan.  Noise emitted during the construction phase has been compared 

to the noise limits recommended within the New Zealand Construction Noise Standard (NZS6803:1999).  

The assessment is informed by recent results of measurements of existing ambient sound levels taken at three 

locations in the local area (including adjacent to sensitive receiver locations). The assessment of potential noise 

considers existing sound levels and quantifies how these will be relatively unaffected by noise from the operation of 

the proposed power station. While the assessment is informed by a comparison with ambient sound levels, the primary 

focus of the assessment is on compliance with the noise standards of the Rotorua District Plan and the New Zealand 

construction noise standard NZS6803:1999 Acoustics – Construction Noise.  

 

The assessment of noise effects has found: 

• Normal Operation - Levels of noise emitted during normal operation of both power station generation options 

have been found capable of individually fully complying with both the Rotorua District Plan permitted activity 

noise standards NOISE-S1 and S2 during both daytime and night time at the relevant noise assessment locations.  

• Venting / Bypass Noise - A separate assessment of noise emitted by each of the TWO power station options 

during intermittent steam venting (due to unforeseen circumstances) or operation under ‘Bypass mode’ have 

been found to be able to comply with district plan permitted activity noise standards NOISE-S1 and S2 for both 

daytime and night time at the relevant noise assessment locations.  

• Construction Noise - Noise emitted during the construction of the power station and ancillary facilities (both 

options) and steam field development has been found to be able to be controlled and managed to achieve 

compliance with the New Zealand Construction Noise Standard as required by NOISE-R2 of the Rotorua District 

Plan.  

• Well Drilling Noise and Testing – The assessment includes noise emitted during infrequent drilling of geothermal 

wells associated with the project.  These temporary noise emissions have been based on a modern hydraulic drill 

rig (Rig 31) which has previously operated at Taheke. These noise emissions will be able to comply with the 

Rotorua District Plan permitted activity noise standards for well drilling. 

 

In summary, noise emissions associated with various aspects of the proposed Taheke 8C geothermal project have 

been assessed as likely to result in a ‘less than minor’ overall noise effect on the environment. During station operation, 

existing sound levels at the closest noise sensitive locations may be affected in a minor way. This low level of noise 

effect on the environment is due to precautions taken in siting the station and the low-noise type of activities proposed 

to be established as part of the Taheke Geothermal Project.   

 Malcolm Hunt 

November  2022 
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Assessment of Environmental Noise Effects 

Taheke Geothermal Power Station Project 
 
 
 

1 Introduction 
 
The ROOPU Whakarite Mahi Limited Partnership (a partnership between The Proprietors of Taheke 8C and Adjoining Blocks 
Incorporated and Eastland Generation Limited) is the Applicant who is applying to the Rotorua District Council and Bay of 
Plenty Regional Council for resource consent(s) to construct and operate a 25 to 40 MWe (net) geothermal power station 
involving an average daily extraction rate of up to 10,000 tonnes of geothermal fluid.  The station is proposed to be 
constructed on a rural site (Rural 1 Zone) within the Taheke 8C Development Area in accordance with the Rotorua District 
Plan (or the “District Plan”).  The District Plan1  establishes the Taheke 8C Development Area to provide for the establishment 
and operation of a range of activities including renewable energy, the aim being to enhance the economic and social 
wellbeing of current and future generations whilst avoiding, remedying or mitigating adverse environmental effects.   
 
Malcolm Hunt Associates (MHA) have carried out an assessment of potential environmental noise effects associated with the 
proposed power station to be located within the Taheke 8C Development Area in the Rotorua District.  The assessments 
carried out have identified and quantified the relevant noise sources associated with station construction, well drilling and 
testing, and power station operation. Regarding on-going 24-hour power station operation, this report considers noise 
emissions associated with TWO different options for utilising underground geothermal resources for power generation. All 
these results are compared with District Plan noise criteria for the Takahe 8C Development Area and other relevant guideline 
limits for noise received at representative noise sensitive locations.   
 
The project description, layout and overall concepts are based on the information provided by the Project’s Engineer.  All 
maps and diagrams in this report are north facing (unless otherwise noted) and not to scale (unless otherwise noted). 
 

2 Scope of Assessment 
 
This assessment of potential noise effects is based upon:  

 
1. Noise emissions associated with each stage of development – being steam field development (well drilling and 

testing), infrastructure development, power station construction and on-going operation.  Noise emissions during 
the construction phase of the project fall within the scope of noise criteria set out within New Zealand construction 
standard NZS 6803:1999 Acoustics - Construction Noise; 
 

2. Acoustic modelling and predictions of cumulative sound levels associated with the operation of each of TWO 
proposed power station options under normal and alternative ‘bypass’ type operating conditions.  Predicted noise 
levels are assessed under the relevant noise criteria set out in the District Plan and other guiding documents; 

 
3. Measured existing ambient sound levels which are used to define the existing ambient sound environment and 

assist in understanding the degree of expected changes in the local sound climate that will arise once the project 
commences; 

 
4. The assessment includes a discussion on design standards and mitigation measures incorporated into the project 

to ensure noise effects on the environment remain reasonable at all times. 

 
As the power station will operate over the full 24-hour day, night time noise impact is the focus of this noise assessment, 
particularly in terms of assessing compliance with the District Plan night time noise limits, and in terms of increases in existing 
ambient sound levels at noise sensitive locations.  
 

3 Project Description 
 
This assessment has considered the following components of the project: 
 

o Drilling of a number of geothermal wells, an activity which has taken place in the area at a number of sites. Noise 
impacts include well pad preparation, 24-hour drilling and noise associated with flow testing, and other temporary 

 

 
1 Part 3 Area A – Specific Matters, Development Areas, Updated August 2022.    
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Figure 4:  Photo of Rig 32 which is has hydraulically controlled drill processes and has operated at the Taheke site previously. 

 
The following table summarises the Rig 32 sound power levels adopted as a basis for sound levels predicted received in the 
area, including at the closest dwellings:   

 
Table 4:  Sound power levels for Rig 32 under normal operation, as per Marshall Day report. 
 
These sound power levels are for a larger production well type rig (Rig 32). Smaller, less noisy rigs are often used for drilling 
re-injection wells as these are shallower requiring less drilling energy. The drilling process operates 24 hours a day, typically 
for periods of 10 days to 3 weeks.  
 
Drilling noise assessment in this report is based on the operation of Rig 32 with the above noise output operating 24 hours 
per day.   
 
The experience to date is that noise from drilling geothermal wells can be managed and reduced by selecting appropriate 
drilling rigs, careful design and the layout of the drill site, and via the use of quiet equipment.  In some cases, drilling 
contractors are required to further reduce noise emissions using special mufflers or by placing acoustic barriers around plant 
items. Acoustic barriers can be constructed of suitable materials and appropriately placed for screening noisy parts of the rig 
(for example, mud pumps and generators) in directions where noise emissions are more important. 
 
Section 6.0 sets out the expected sound levels emitted during well drilling operations.  The location of the wells has not 
been finalised.  The arbitrary location adopted within the predictions set out below represents a typical location for a 
production well near to the site perimeter. Any other wells associated with the project are likely to be further from any 
existing residential sites.  
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.   
 
 

4.3 Well Testing  
 
Once a well is drilled, production testing takes place over variable periods of time (days or weeks) making use of portable 
steam vent silencers that incorporate efficient noise suppression in their design. Production testing is a temporary activity 
undertaken for a few weeks at most.  When vented through adequately designed vent structures, saturated steam is 
effectively self-silencing compared to dry steam, owing to the interaction of sound with the minute water droplets in the 
high moisture content of saturated steam. Production testing has been measured at a range of distances at other steam 
fields and will have a sound power level similar to the operation of a conventional condensing turbine power station. Noise 
emitted during well testing therefore has similar potential noise effects as Option 1 set out in Section 6.0 below.  
 
 

 
Figure 5:  Photo of typical well production testing. 
 
 

5 Acoustic Modelling  
 

5.1 Method  
 
The prediction method utilises specific input variables including sound power levels at source, air absorption values based 
on temperature and humidity. Sound power data used within the model are the sound power levels presented above in 
Section 4.0. 
 
The prediction method is based on sound power levels at source propagating over a range of distances to receiving sites in 
the area.  Sound level predictions have been conducted using a computer-based prediction program which has as its base 
the algorithms set out within ISO 9613-Part 2:1996 4. This method predicts equivalent continuous A-weighted sound level 
(LAeq) under meteorological conditions favourable to propagation from sources of known sound emission.  These 
meteorological conditions equate to slight downwind conditions, or propagation under a well-developed moderate ground-
based temperature inversion as commonly occurs at night. 
 
The ISO 9613-Part 2:1996 method adopted to predict sound levels conforms with the recommendations of NZS6801:2008 
Acoustics – Measurement of Environmental Sound which states, at clause 7.1.2, that slightly enhanced sound propagation 
conditions should be adopted for predictions of environmental sound.  
 
Sound attenuation due to acoustic screening caused by undulating terrain (that is, where there is no line of sight between 
the source and the receiving position) are taken into account using the acoustic barrier principles of Maekawa 5. 
 
Predicted sound levels are output in the form of LAeq dB sound levels for each 20-metre x 20 metre ‘node’ across the local 
area.  A contour plotting programme (“Surfer” by Golden Software) is then used to plot sound level contours6. In addition, 

 

 
4 ISO 9613-2:1996 Acoustics - Attenuation of sound during propagation outdoors -- Part 2: General method of calculation.  International Organisation for 
Standardisation 1996, Geneva. 
5 Z. Maekawa, Noise reduction by screens, Applied Acoustics, 1 [1968], p.157. 
6 Sound level contours depict lines of equal sound pressure, measured in LAeq dB. 
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Figure 6:  Wind rose diagram for the site showing the predominant wind directions.  Based on 2005 meteorological data.   Wind Rose 
Reference; URS TAOM Air Quality Report 2012. 

 
Figure 6 indicates the predominant winds are from the south south west, thus reducing predicted sound levels for receivers 
located south of the station site. Under predominant wind conditions, downwind (enhanced) propagation will occur to 
receivers located to the north of the development site, however there are no known sensitive sites located in this direction. 
 

5.3 Accuracy of Modelling Results 
 
The attenuation of sound propagating outdoors between a sound source and receiver location fluctuates due to variations 
in the meteorological conditions along the propagation path.    
 
Table 5 of ISO 9613-2:1996 (reproduced below as Table 5) sets out the estimated accuracy of broadband noise.  
 

 Source-Receiver Distance, d 

 
Mean height of source and receiver, h 

 

 
0<d<100m 

 
100m<d<1000m 

 

0 < h < 5m   ±3 dB ± 3 dB 

5 m < h <30m  ±1 dB ± 3 dB 

Table 5:  Accuracy of acoustic modelling.  Reference ISO 9613-2:1996. 

 
Modelling results presented with an accuracy ±3 dB based on Table 8 and the assumptions set out above taking into account 
typical measurement uncertainty for environmental acoustic measurements.  
 

6 Prediction Results 
 

6.1 Option 1 – Conventional Power Station 
 
The predicted sound level contours (45 to 65 LAeq dB) for normal operation of Power Station Option 1 are depicted in Figure 
7 below (not showing water pump operations).   

 
 
Figure 7: Predicted sound level contours (40 to 70 LAeq dB) for Option 1 Conventional Option. 
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Figure 11: Predicted LAeq(15 min) levels due to 24-hour drilling operation, as receiver at locations A to I.  
 

Received sound levels will be generally broadband in nature without any noticeable tones or impulsive characteristics. 
 

The assessment of the above noise levels due to 24-hour well drilling is set out in Section 9.0 below. 
 
 

7 Existing Environment:  Ambient Sound Level Survey 
 

7.1 Background 
 
Measured existing ambient sound levels found within the receiving environment provide an important context within which 
future noise effects can be assessed.  While a key objective of this report is to assess compliance with specific noise 
performance standards (for example as set out in the District Plan), information on the current ‘day to day’ noise environment 
has been collected at various sites to gain an understanding of the baseline background sound levels existing in the area.  
 
Generally, ambient sound levels in rural areas are low owing to the lack of significant noise sources and the dispersed nature 
of noise sources that do exist.  The readings show existing sound levels in the area are highly affected by:  
 

o Sounds from traffic on state highway 33 and local roads; 
o Sounds from animals, birds and insects;  
o Farm equipment and machinery;  
o Distant sound associated with rural activities.   

 
 

7.2 Survey Method 
 
The survey involved measurements conducted at various times of the day including at the closest residential sites during the 
day time periods at nine sites in the local area.  A data logging sound level meter was set up at one of these representative 
sites for a period of approximately seven days (~1,000 ten-minute samples) to collect data under a range of daytime and 
night time conditions including nil to light winds, with varying weather conditions.  There was significant rain (for limited 
periods) during the first few days of the logging period.  Measurements at the remaining sites were conducted during periods 
of relatively calm winds with nil precipitation.   
 
Measurements were conducted during late August 2022. The measurements included a long-term day/ night measurement 
site (Site 1) handheld “attended” daytime measurements (Sites 2 to 3). Hand held measurements were collected over a 15-
minute sample period.  
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8.2 Rotorua District Plan  
 
The power station is to be located in the Rural 1 Zone (RURZ1) of the Rotorua District Plan.  The introduction to the District 
Plan Rural Zone Chapter notes the RURZ1 zone predominantly comprises productive rural land used for agriculture and 
forestry and identifies the following features that contribute to the amenity of the RURZ1 zone: 
 

 “…..the open space, forested landscapes, large lot sizes, low traffic levels, and the low numbers of 
buildings. The main activities provided for within this zone involve agricultural practices such as farming 
and forestry as well as infrastructure and network utility operations. Moderate noise levels, odour and 
other disturbance from agriculture, forestry, network utility infrastructure, rural industries such as mining 
and quarrying, and geothermal electricity generation activities are an expected element of the working 
rural environment.” 

 
The district-wide noise provisions of the Rotorua District Plan seek to provide “A noise environment consistent with the 
character and amenity expected for the zone”.  Noise rules are set out to manage the effects of noise, concentrating on 
protecting sensitive sites such as residential zones and dwellings in rural areas. 
 
Relevant aspects on the noise provisions of the District Plan are summarised as follows: 
 

• Policy 5 specifically exempts well drilling from the normally applying permitted activity noise limits; 

• Construction noise is controlled under NOISE-R2 with a Performance Standard of: 
a. All construction noise shall comply with the relevant noise levels stated in NZS 6803:1999, and shall be 

measured and assessed in accordance with NZS 6803:1999 ‘Acoustics – Construction Noise’. 

• NOISE-R1 Emission of noise imposes two key performance rules: 
a. Noise received at sites within the zone must conform with NOISE-S1; 
b. Noise received within a different zone must conform with NOISES2; 

• Noise Standard S1 – Noise Received Within Same Zone:  Rural Zone - 8. Taheke 8C Precinct: 
Well Drilling: 

 
Taheke 8C Precinct: 
8. a. The noise standards for the Industrial 2 Zone shall apply to activities associated with 
geothermal electricity generation activities in in Areas A, C, D, E and G of Taheke 8C 
Precinct. [emphasis added]. 

 
Industrial 2 Zone noise limits of the Rotorua District Plan are set out as follows: 

 
 

• Noise Standard S2 - Noise received within a different zone: 
Noise levels from any activity shall not exceed the noise limits specified for the adjoining zone when measured at 
any point within the receiving site, or at any point within the notional boundary of any residential unit in the Rural 
zones. 
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It has been identified that the construction and/or operation of the proposed power station (and ancillary equipment 
including wells and steamfield equipment) may affect the ‘Residential 4’ zoned land to the south of State Highway 33 
near the development site.  Noise levels are specifically assessed for Residential 4 (R4) residentially zoned sites in the 
area including the group of R4 sites located on the nearby Kaituna Arm of Lake Rotoiti.  Thus, power station noise 
levels received at all relevant residentially zoned locations have been specifically investigated within the current 
assessment. 
 
Noise performance standards for residential zones are set out in the Rotorua District Plan as follows: 

 
 
 
 
 
 
 
 
 
 
 
 
Note above noise limits apply at various compliance locations.  These are summarised as follows: 
 

Noise Standard Applying to District Plan Noise Assessment Location 

NOISE-R2 Construction noise At 1 metre from the dwelling 

Noise Standard S1 

Industrial 2 Zone noise limits applying 
to “activities associated with 
geothermal electricity generation” 
located in the Taheke 8C Precinct 

At any point within a receiving site.  

Noise Standard S1 Drilling Noise The notional boundary to any residential unit in the Rural Zone 

Noise Standard S2 Noise received within a different zone 
A. At any point within a Residential Zone; or  
B. At any point within the Reserve Zone. 

Table 11:   Compliance assessment locations found within the relevant District Plan noise limits applying to the proposed development. 
  
The Rotorua District Plan requires that measurement and assessment be undertaken in accordance with the requirements 
of the New Zealand Standards NZS 6801:2008 - Measurement of Environmental Sound and NZS 6802:2008 – 
Environmental Noise.  The assessment below follows the recommendations of these Standards. 
 

8.3 NZS6802:2008 
 
While NZS6802:2008 sets out procedures for the assessment of noise for compliance with noise limits, it also contains 
guidelines regarding noise limits that will provide generally acceptable noise outcomes at noise sensitive sites. These 
guidelines are of use for determining the significance of noise effects where the District Plan noise limits are not complied 
with by a small margin. 
 
As a guideline the “Table 3” generic noise limits of NZS6802:2008 are considered to provide reasonable protection of health 
and amenity associated with use of land for residential purposes.  Table 3 (Guideline residential upper noise limits) from 
NZS6802:2008 is reproduced as follows: 
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It can be seen that NZS6802:2008 indicates noise received at sensitive sites up to LAeq 45 dB is likely to result in an acceptable 
noise outcome.  This recommendation indicates the consequences of exceeding the night time noise limit of the Rotorua 
District Plan (LAeq 40 dB) by up to 5 dB at any existing residential unit in the area would not be likely to generate unreasonable 
noise effects.   
 

9 Noise Assessment 
 

 

9.1 Assessment of Operational Power Station Noise  
 
Predictions undertaken and reported on above indicate station sound levels under normal operation will be received at 
generally low levels at the closest identified receiver sites.  Site B (located at 1000A to 1000E State Highway 33, Okere Falls) 
is the most affected site with operational LAeq sound levels being levels between 40 dB to 45 dB, except for Option 2 noise 
which would be expected to be received at 38 dB at this receiver location. 
 
Based on a consideration of noise produced by each of the two generation options, Option 1 and Option2 have been 
compared. At the closest receiver site (site B located at 1000A to E, State Highway 33, Okere Falls) Option 1 is 5 dB noisier 
than option 2. At all other receiver sites similar noise effects between the two options has been found with the conventional  
option (Option 1) being, on average, 1 to 2 dB noisier than Option 2 (ORC Binary option). At more remote receiver locations, 
the differences between options becomes blurred with no clear quieter option indicated within the predictions undertaken. 
 
Noise due to normal operation of both options are predicted to comply with the generic recommended noise limits of 
NZS6802:2008 (LAeq 45 dB during night time).  Comparing the results for predicted station noise under normal station 
operation received at sensitive receiver sites in the area with the above District Plan noise criteria, we find Options 1 and 2 
are both compliant with R1 (industrial zone noise limits) within the zone. The relevant District Plan noise standards applying 
to noise generated by “activities associated with geothermal electricity generation” taking place in the Taheke 8C Precinct 
are based on meeting a LAeq(15) 70 dB limit within adjacent sites in the zone and do not place requirements on this noise to 
be controlled to any specific limit at sensitive receiver sites within the Rural Zone. 
 
R2 applies to noise received within adjacent zones.  R2 assessed as complied with (LAeq 40 dB night time as measured within 
any part of a Residential R4 site) even though nearby receivers within the rural zone (Site B) will receive sound levels up to 
43 dB for normal station operation.  
 
Overall, noise due to normal operation (all options) is assessed as compliant with all relevant permitted activity noise 
standards of the Rotorua District Plan.  
 
 

9.2 Assessment Of Venting /Bypass Noise 
 
 
Levels of noise emitted under normal operation are increased during venting through purpose-built structures or by re-
directing working fluids (option2) directly to the cooling unit to dissipate energy that would otherwise be turned into 
electricity by the turbine/generator. The additional noise is emitted by the vent structure (and turbulent mixing above) and 
control valves at which major pressure drop must be managed. 
 
The predictions indicate sound levels will be received at generally low levels at the closest identified receiver sites during 
venting / bypass mode operation.  Site B (located at 1000A to 1000E State Highway 33, Okere Falls) is the most affected site 
with venting/bypass LAeq sound levels being levels between 37 dB to 42 dB at this receiver location. 
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Noise emissions due to steam venting/bypass operations received at sensitive receiver sites in the area have been compared 
with the above noise criteria.  In summary, we find: 
 

• R1 (industrial zone noise limits) within the zone - Options 1 and 2 are found to be both compliant.  

• R2 (noise received within adjacent zones) is assessed as complied with (LAeq 40 dB night time within any part of a 
Residential R4 site). Receivers within the rural zone (Site B) will receive station sound levels up to 42 dB however  
when operating under a venting/bypass operating mode however the District Plan does not limit noise received at 
sensitive receiver sites where the noise concerned is emitted by geothermal activities undertaken for the purposes 
of electricity generation within the Taheke 8C Development Area.  

• In terms of the generic recommended noise limits of NZS6802:2008 (LAeq 45 dB during night time at the notional 
boundary to a dwelling), these limits are also predicted to be complied with during normal station operation and 
during intermittent venting / bypass mode operation (both options).  

 
Overall, noise due to venting / bypass mode operation (all options) is assessed as compliant with the relevant permitted 
activity noise standards of the Rotorua District Plan.  
 
 

9.3 Assessment of Well Drilling & Testing Noise 
 
Noise Standard S1 of the District Plan imposes noise limits on drilling activities which, in summary, limit noise from drilling 
activities to LAeq(15 ) 70 dB daytime and LAeq(15) min) 60 dB night time, assessed the notional boundary to any residential 
unit in the Rural Zone.    Table 7 above indicates worst case well drilling noise levels will be received at the closest sensitive 
sites at levels between 20 dB and 56 dB.  The most affected receiver location is Site B (located at 1000A to 1000E State 
Highway 33, Okere Falls) will receive drilling noise up to LAeq(15 min) 56 dB. 
 
As the maximum noise level does not exceed the more stringent LAeq(15 min) 60 dB limit, 24-hour drilling activity is assessed 
as compliant with the Rotorua District plan S1 Noise Standard. 
 
 

10 Construction Noise  
 
Establishing the proposed geothermal power station ancillary works will involve construction noise arising from the following 
activities: 
 

o Site Clearance, including removal of fences, gates and tracks; 
o Removal of vegetation and topsoil from areas of earthworks, road and platform sites; 
o Bulk earthworks, roading and site infrastructure; 
o Construction of buildings and installation of power generation equipment; 
o Construction of geothermal steam and fluid pipelines and associated separator stations; and 
o Construction of a new switchyard, associated roadworks, landscaping and connection to the Transpower grid. 

 
The above works will result in the emission of noise of varying levels and durations.  Noise from construction of the power 
station, steam and fluid lines and separation plant will arise from the use of mechanical equipment, machinery, vehicles on 
the site and hand tools.    
 
Construction activities are generally conducted during daytime only. Based on measurements of similar construction 
activities including the use of motor-scrapers, back hoe excavators, light and heavy vehicles, compressors and power tools, 
construction noise levels are assessed cumulatively as likely to result in sound levels of less than LAeq 55 dB/LAmax 65 dB at the 
closest noise sensitive site.   
 
As per the Rotorua District Plan noise performance standards, construction noise is assessed according with NZS6803:1999 
Acoustics – Construction Noise.  Table 2 of NZS6803 sets out the LAeq and LAmax noise limits for construction work received at 
residential and commercial locations.  These as summarised in Table 12 below.  In this case, the ‘Long Term’ noise limits 
would apply to a project of this scale. 
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Table 12: Recommended upper limits of levels of noise received in residential and commercial areas for construction projects all periods. 
Reference table 2, NZS6803: 1999.  

 
The above construction noise limits of NZS6803:199 are assessed 1 metre from the most exposed facade of the closest 
residential dwelling. This assessment location 1 metre from the dwelling façade differs from the assessment locations 
adopted within other New Zealand Standards or District Plan noise rules where assessment is carried out at the 20m notional 
boundary to rural dwellings.  
  
Table 12 indicates the relevant New Zealand Standard recommends ‘elevated’ limits for noise from construction activities 
during daytime compared to normally acceptable daytime noise limits for permanent activities (such as LAeq(15 min) 50 dB 
or 55 dB for daytime.  The use of elevated daytime noise limits for construction noise is based on the premise that higher 
than normal noise is usually tolerable if the noise-producing activities are not permanent.   
 
Based on the project information and due to the separation distances involved, the layout of the site, the nature of the 
proposed construction works, construction methods and hours of operation, cumulative construction noise levels are not 
predicted to exceed limits set out within New Zealand Standard NZS6803:1999.  Depending upon construction activities being 
undertaken, the closest sensitive receiver sites would be unlikely to receive construction noise at levels exceeding LAeq(15 
min) 60 dB.  
 
Noise will arise from vehicles operating on public roads visiting the site daily including for the purposes of delivery of materials 
and staff vehicles.  Given the nature of the project and the existing traffic noise emissions in the area, it is not likely that 
vehicles associated with the project will give rise to any significant increases in daily road traffic noise levels.  
 

11 Assessment Summary 

 
This assessment has considered the following components of the project: 
 

o Drilling of a number of geothermal wells in the area of the existing wells T8CP01 and T8CP02 and at other sites for 
re-injection purposes is assessed as an activity that can comply with the District Plan S1 noise standard which applies 
specifically to noise from geothermal well drilling.  While the exact number and location of wells has yet to be 
determined, the assessment provided guides on likely noise effects due to modelled well drilling sites being located 
relatively close to noise sensitive sites.  On this basis it is reasonable to assume well drilling at sites other than those 
assessed here would be likely to generate noise effects at levels no greater than already forecast under the two 
modelled well sites. 

 
o Construction activities on the site over a likely period of 2 to 3 years will generate locally significant noise including 

noise due to machinery used in site preparation to form building platforms, hard stand areas including access and 
parking areas, in addition to drainage works.  No exceedance of the ‘Long Term’ noise limits of NZS6803:1999 is 
expected at any sensitive receiver throughout the construction phase, including the construction of the station 
building(s) and noise due to limited duration commissioning works (testing).  
 
 

o On-going 24-hour operation of the Power Station over the life of the consent is assessed as compliant.  This includes 
all noise due to normal of pumps, cooling fans, turbine / generators, control valves and separation plants.  This 
includes compliance with NOISE-R1 (industrial zone noise limits) within the zone (for Options 1 and 2) together with 
compliance with NOISE-R2 (noise received within adjacent zones) where compliance is achieved with the LAeq 40 
dB night time limit applying to noise received within any Residential R4 zoned site.  
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Overall, based on the predicted worst case noise emissions from the power station received at noise sensitive sites in the 
area, our assessment is that there will be no adverse noise effects arising from the construction or operation of the power 
station on its proposed site together with well drilling, well testing and steamfield works necessary to complete the Taheke 
Geothermal Development.  
 

12 Noise Mitigation  
 
Section 17 of the Resource Management Act 1991 states that every person has the general duty to avoid, remedy or mitigate 
potential adverse effects, including noise.  Noise mitigation methods described below are consistent with the Best Practical 
Option (BPO) for managing the potential effects of noise of the proposed upgrade.   
 
The best practicable option is defined as follows: 
 
"...the best method for preventing or minimising the adverse effects on the environment having regard, among other things, 
to 
 

a) The nature of the discharge or emission and the sensitivity of the receiving environment to adverse effects; and 
 

b) The financial implications, and the effects on the environment, of that option when compared with other options; 
and 
 

c) The current state of technical knowledge and the likelihood that the option can be successfully applied.” 
 
A range of mitigation measures will ensure noise not only complies with the applicable standards, but is reduced where 
possible below these limits. Noise mitigation measures forming part of the proposed project include the following; 
 

1. Plant items likely to generate significant noise (e.g., turbines, generator, pumps, motors, etc.) will be specified as 
being required to meet specific sound power levels as part of the plant procurement and acquisition process and 
within performance contracts with parties contracted to build the station. 
 

2. Proven technology is available to reduce the noise of venting steam to atmosphere. 
 

3. Due to the location of the power station and the undulating nature of the local terrain, effective noise screening is 
provided in directions towards all existing residential sites.  

 
4. The turbine hall building will provide effective noise attenuation, reducing the noise emissions from equipment 

housed within for Option 1.   
 

5. Cooling systems are a predominant source. The approach for both the wet cell and fin fan units is to adopt modern, 
best practice technology resulting in noise from this source mitigated to a reasonable degree. 
 
 

13 Summary 
 
MHA have carried out an assessment of environmental noise effects associated with the proposed power station to be 
located at a rural site within the Taheke 8C Development Area.     
 
The methodology used by MHA has been to identify the relevant noise sources associated with development of the 
geothermal steam field, well drilling and testing, station construction and power station operation. Sound levels at source 
(quoted above within this report) have been used to predict noise emissions for two options for the power station.  These 
results have been compared with relevant guideline limits at representative compliance assessment locations.  The 
assessment has found levels of noise emitted during normal operation and venting or bypass mode operation for both power 
station generation options are capable of individually fully complying with the Rotorua District Plan permitted activity noise 
standards S1 and S2 for both daytime and night time at the relevant noise assessment locations in the area. 
 
During well drilling, predicted noise levels (see Table 7 above) indicate worst case well drilling noise levels will be received at 
the closest sensitive sites at levels between 20 dB and 56 dB with the most affected receiver location (Site B) receiving drilling 
noise up to LAeq(15 min) 56 dB. As the maximum noise level does not exceed the more LAeq(15 min) 60 dB night time District 
Plan noise limit, 24-hour drilling activity is assessed as compliant with the District Plan S1 Noise Standard. 
 
Existing sound levels at noise sensitive locations in the area during normal station operation will be virtually unchanged due 
to the contribution of noise arising during normal station operation.  
 
Overall, it is considered the “di minimis” level of noise effects of the proposed geothermal power station development will 
affect the local environment to a ‘less than minor’ degree owing to predicted compliance with the District Plan noise 
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standards S1 and S2, as set out above.  This low scale of noise effects is not unexpected, having regard to size and type of 
equipment to be installed, the selected station site being located well away from noise sensitive sites and well screened by 
the natural terrain.  The report includes identification of measures incorporated into the project designed to mitigate the 
effects of noise. 
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Assessment of Environmental Noise Effects 

Taheke Geothermal Power Station Project 
Glossary of Acoustic Terms 

 
A-weighted Sound Level 
The sound pressure level of a signal which has been passed through an “A” weighting filter whereby both low and high frequency components 
are attenuated without affecting the component near 1000 Hz. The unit is the decibel, but it is usual to distinguish between this and other 
uses of the decibel by writing the unit as dB[A].  A frequency-response adjustment of a sound level meter that makes its reading conform to 
human response. The sensitivity of the human ear is frequency dependent. At low and high frequencies, the ear is not very sensitive, but 
between 500 Hz and 6 kHz the ear is very sensitive. The A-weighting filter is a broadband filter that covers the interval from 20 Hz to 20 kHz. 
The shape of the A-weighting curve approximates the frequency sensitivity of the human ear. So, the A-weighted value of a noise source is 
an approximation to how the human ear perceives the noise.  A sound pressure level in dB means that it is calculated relative to the standard 
reference level of 20 µPa for airborne sound. The word “level” associates that figure with the appropriate standard reference level.  

 
Airborne Sound 
Sound that reaches the point of interest by propagation through air. 

 
dB 
decibel. A bel (after Alexander Graham Bell) is defined as the logarithm to base ten of the ratios of two acoustical powers, or intensities. One 
tenth of a bel, the decibel, is the generally used unit. 

 
dBA, dB[A] 
A sound-level meter reading with an A-weighting network simulating the human-ear response at a loudness level of 40 phons. The weighting 
is specified in ANSI Specifications for Sound Level Meter, S1.4-1983 

 
Frequency 
Frequency is the reciprocal of time. If an event is periodic in time, that is, if it repeats itself at a fixed time interval, then its frequency is one 
divided by the time interval. If a vibrating element takes one tenth of a second to complete one cycle and return to its starting point, then 
its frequency is defined to be 10 cycles per second, or 10 hertz (Hz). Although the SI standard unit of frequency is the Hz, when analysing 
machinery vibration, it is sometimes more convenient to express frequency in cycles per minute (cpm), which corresponds to rpm. Frequency 
in cpm is simply frequency in Hz times 60. Another common frequency representation used in machinery monitoring is multiples of turning 
speed, or “orders”. Frequency in orders is frequency in cpm divided by the turning speed of the machine. The second order is then the second 
harmonic of turning speed, etc. This is especially convenient if the machine is varying in speed, for the frequency representation on a 
spectrum will be the same regardless of speed. Two spectra from the same machine can therefore more easily be compared if they are both 
expressed in orders. Conversion of the frequency axis of a spectrum to orders is called “order normalisation”, and is done by vibration 
monitoring analyzers. 

 
Frequency Weighting 
Modification of the frequency spectrum of a signal by means of a filter having a conventional characteristic known as A, B, C or D. A-weighting 
is the most commonly used. 

 
Octave Band Level 
The integrated sound pressure level of only those sine-wave components in a specified octave band. 
LAmax dB  
The single highest sampled sound pressure level.  
 
Lmin dB  
The single lowest sampled sound pressure level.  
 
LAeq dB  
The time averaged sound pressure level (or equivalent sound level) that has the same mean square sound pressure level as the time-varying 
sound level under consideration.  Commonly referred to as an “energy average” measure of sound exposure. 
 
LA10 dB 
The sound pressure level exceeded for only 10% of the monitoring period. This level of sound therefore equates to an average maximum 
sound and is used widely in emission limits as the L10 correlates well with the subjective reaction to sound.  
 
LA90 dB 
The level of sound exceeded for 95% of the monitoring period. This level of sound equates to an average background sound level, and is 
influenced by constant.  It is used as a guide to the general ambient sound level. 

 
Notional Boundary 
New Zealand Standard NZS6802:2008 (Section 8.4.7) states where the notional boundary is used, it always related to a building used for a 
noise sensitive activity, typically residential.  The notional boundary is within 20m of any side of a dwelling (or other specified class of 
building).  In this context, the term, façade, is no longer used for legal purposed.  If the legal boundary is 20m from the dwelling, then the 
measurement location is still at any point within the notional boundary. 
 
Sound Power Level  
The acoustic ‘energy’ created by a sound is defined as its sound power.  The ear cannot hear sound power nor can it be measured directly.  
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Sound power is not dependent upon its surrounding environment. 
 
Sound Pressure Level   
Sound Pressure Level is defined as varying pressure fluctuations caused by sound waves.  The ear converts these fluctuations into what we 
call audible sound, which is the sensation (as detected by the ear) of very small rapid changes in the air pressure above and below a static 
value.  This "static" value is atmospheric pressure.   
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Appendix A  
Noise Contour Diagrams - Station By-Pass / Venting 
Operations – Two Options 
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Option 1 

 
Option 2 
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Appendix B 
Noise Contour Diagrams – Well Drilling P01 & P02 Wellpads 
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DRILLING NOISE   - Wellpad P01

DRILLING NOISE   - Wellpad P02
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Appendix C  
 
Ambient Sound Levels Measured at Sites 2 & 3 
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