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INTRODUCTION 

1. My full name is Peter Alexander Ibbotson.  I am an acoustic consultant at 

Marshall Day Acoustics. I hold a Bachelor of Mechanical Engineering with 

Honours from the University of Auckland.   

2. I have been engaged in the field of acoustics for 24 years.  I have been 

employed with Marshall Day Acoustics for the past 21 years. I am a 

shareholder of the company with responsibility for our Northland 

operations. Marshall Day Acoustics is a leading international acoustical 

consultancy with offices in New Zealand, Australia, China, Spain and 

France.  

3. I have been involved in many environmental sound assessment projects 

in New Zealand, Australia and the South Pacific.  I have appeared as an 

expert and presented expert evidence in New Zealand at council level 

resource consent hearings and Environment Court hearings, and in 

Supreme Court hearings overseas.    

4. I have been directly involved in around 25 solar farm projects within New 

Zealand over the past five years.  My work on these projects has involved 

the detailed assessment of noise emissions, reporting and the 

management of other Marshall Day Acoustics staff involved on these 

projects and providing evidence at the Environment Court on other solar 

farm projects.  I have also been involved in other renewable energy 

projects, such as large-scale battery electric storage, geothermal and 

wind developments in my career. 

5. I have been engaged by Far North Solar Farm Limited (FNSF) to provide 

expert evidence on its Resource Consent Application RC240028 

(Application). 
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CODE OF CONDUCT 

6. I have read the Environment Court Code of Conduct for expert witnesses 

contained in the Environment Court Practice Note 2023 and agree to 

comply with it. I confirm that the opinions expressed in this statement 

are within my area of expertise except where I state that I have relied on 

the evidence of other persons. I have not omitted to consider materials 

or facts known to me that might alter or detract from the opinions I have 

expressed. 

SCOPE OF EVIDENCE 

7. I address the following matters in my evidence: 

(a) A summary of my assessment of the noise levels; 

(b) Primary sources of noise from solar farms; 

(c) Existing noise environment in Waipara and near the site; 

(d) Noise standards; 

(e) Operational noise levels; 

(f) Reverse sensitivity; 

(g) Construction noise levels; 

(h) Matters raised in submissions with respect to noise; 

(i) Peer review, including consent condition wording. 

EXECUTIVE SUMMARY  

8. The proposed solar farm would generate noise primarily from the 

operation of the solar inverters.  This would primarily occur during 

sunshine hours (daytime). 
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9. The proposed solar farm would readily comply with the Operative 

Hurunui District Plan (District Plan) daytime and night-time noise rules, 

even with the conservative calculation methods I have used in my 

detailed noise model.  Furthermore: 

(a) even in the worst-case calculation scenario, noise levels would be 

at least 21 decibels below the daytime noise rule.  This is a very 

significant margin of compliance. 

(b) operation at dusk or dawn (or in the statutory night-time) would 

readily comply with the night-time noise rule of 45 dB LAeq. 

10. Noise from the site is expected to be generally below the existing ambient 

and background traffic noise levels, that are primarily generated from 

State Highway 7.    

11. The New Zealand Standard NZS 6803: 1999 Acoustics - Construction Noise 

guidelines will be readily complied with at all times.  

12. The location of the proposed solar farm is well chosen from a noise 

perspective. The fairly large distances between the inverters and the 

nearest receivers would result in noise from the solar farm being low 

overall. 

NOISE EMISSIONS FROM SOLAR FARMS 

13. The primary source of noise from power generation solar farms are the 

solar inverter units. An inverter turns Direct Current (DC) created by the 

photovoltaic cells to the alternating current (AC) that is used in the 

electricity grid.  Some noise is also generated by the medium voltage 

transformers and the solar array tracking motors.   
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14. Generation-only solar farms emit noise predominantly during sunshine 

hours.  Based on my experience, I expect little noise to be generated 

during the hours of darkness.1   

15. In summer, sunlight hours could begin earlier and extend later than the 

prescribed statutory daytime period of 7am to 7pm.2 However I have 

measured noise from operating solar farm inverters over several days (in 

early March 2024) and I have found that generation noise typically starts 

around 9am and finishes around 7pm.  Fan noise outside these times may 

occur, but at a lower fan speed and without the tonality that can occur at 

close distances during significant generation. 

EXISTING NOISE ENVIRONMENT  

16. I carried out a comprehensive noise survey at and around the proposed 

solar farm site (Site) in February 2024.  As part of this assessment, I logged 

noise levels between 30 January 2024 to 2 February 20243 at the north-

eastern side of the Site.4  I also carried out attended noise measurements 

at a range of locations on two separate days.  These noise measurements 

are summarised in Section 4.0 of my report5 which is included in the 

Assessment of Environmental Effects as Appendix G (Noise Report). A 

summary of the key findings from my assessment is detailed in the 

following paragraphs. 

Daytime and nighttime noise levels 

17. The logger data from my assessment shows that average daytime noise 

levels for the Site are between 44 and 46 dB LAeq.  The logger data also 

 
1  Unless fans run for VAR support, but this results in lower rating noise emissions from inverters than when 

operating at peak solar generation loads.  FNSF engineers have advised me on other projects that they do 
not expect VAR support to occur.  

2  The statutory “daytime” period is 7am to 7pm, with the remainder of the time being “night-time”.  The 
statutory daytime and night-time periods are set out in the Hurunui District Plan Rule 3.4.3.9. 

3  Two full days and two part days. 
4  The unattended location was representative of dwellings to the east and provided a good location for the 

diurnal variation in noise to be measured.  Attended measurements within and outside the application 
site were selected to be broadly representative of surrounding dwellings. 

5  Waipara Solar Farm – Assessment of Noise Effects dated 12 February 2024. 
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shows that the average ‘background’6 noise levels of 36 dB LA90 were 

measured.  

18. The data in the Noise Report shows little diurnal variation in the area 

throughout the daytime and night-time.  This is likely due to the presence 

of traffic noise (on State Highway 7  and State Highway 1) as the dominant 

noise source in the environment.  Background noise levels show more of 

a diurnal variation, though daytime background noise levels appear fairly 

constant between dawn and dusk and only drop to low levels during the 

hours around midnight (when no solar power would be generated by the 

proposed solar farm). 

Ambient noise levels 

19. My attended measurement observations show a variation in ambient and 

background noise levels around the Site.  Ambient noise levels were as 

low as 36 dB LAeq at the east side of the Site near the MacKenzie Road 

dwellings, however dwellings near State Highway 7  receive considerably 

higher ambient noise levels (of up to 65 dB LAeq at times).  Background 

noise levels were typically between 31 and 41 dB LA90 around the Site.  

These background noise levels show that there are typically short periods 

of relative quiet in most locations even where residents receive higher 

noise levels from nearby roads. 

20. The ambient noise environment in this area is broadly typical of a rural / 

viticultural area close to settlements.  Ambient noise levels around the 

Site vary significantly depending on the proximity of dwellings to roads, 

whereas background noise levels show less variation.  The general noise 

environment of the area is neither “particularly noisy” nor “particularly 

quiet”. The character of the area is largely one that is already dominated 

by human-made noise rather than natural sounds. 

 
6  The “background” noise level in this context is the overall average as represented using the LA90 noise 

level.  The LA90 represents the level that was exceeded for 90% of a 15-minute measurement period and is 
representative of the “quietest part” of any 15-minute period. The daytime “background” is the arithmetic 
average of each LA90 (15 min) noise level made over the daytime. 
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Variable noise levels 

21. The area is likely to receive variable noise levels with the seasons.  The 

Site is likely to be subject to seasonal winds that may be high at times, 

and the presence of significant wine growing in this sometimes-cold 

climate will mean that frost fans operate through the colder winter 

months.  Seasonal viticulture and farming works (e.g. grape harvest, bird 

scaring, feed cutting, stock work) will also vary with seasons. 

NOISE PERFORMANCE STANDARDS  

22. The Site and surrounding sites are situated on land zoned Rural in the 

District Plan.   

23. The relevant noise rules in the District Plan are:7 

Daytime 7:00am to 7:00pm  55 dB LAeq     

Night-time  7:00pm to 7:00am  45 dB LAeq  

7:00pm to 7:00am  70 dB LAFmax   

OPERATIONAL NOISE LEVELS 

24. In this section, I assess the operational noise levels from the proposed 

solar farm, including noise from solar generation and operational traffic.  

Solar Generation Noise Levels  

25. Based on the data from the Noise Report,8 I prepared a detailed noise 

model to calculate noise from the proposed solar farm.  

26. My calculations show that: 

(a) The proposed solar farm would readily comply with the daytime 

District Plan noise rule of 55 dB LAeq. Even in the worst-case 

calculation scenario, noise levels would be at least 21 decibels 

 
7  Rule 3.4.3.9(b). 
8  Section 6.1. 
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below the daytime noise rule.  This is a very significant margin of 

compliance. 

(b) Operation of the proposed solar farm at dusk or dawn or in the 

statutory night-time would readily comply with the night-time 

District Plan noise rule of 45 dB LAeq. Even in the worst-case 

calculation scenario, noise levels would be at least 18 dB below 

the night-time noise rule.  

(c) Solar farm noise levels are expected to be typically below the 

existing ambient noise levels when received at dwellings.  In some 

cases, noise will be significantly below the existing ambient noise 

level. 

(d) Noise levels at dwellings to the immediate east of the Site are 

likely to be similar to the existing ambient noise levels.  A slight 

increase in background noise levels could occur at the closest 

dwellings.  At many dwellings, noise levels will be below the 

existing daytime background noise levels. 

(e) Overall daytime noise levels are expected to be low and well 

below guidelines that are used to inform the potential amenity 

effects of noise. 

Operational Traffic 

27. I have assessed the operational traffic for the proposed solar farm on the 

basis that around 4 to 12 vehicle movements would be generated per day 

when the solar farm is in operation.9  My conclusions are: 

(a) The locations of the vehicle entry points are well removed from 

most dwellings and consequently noise from on-site vehicle 

 
9  Around 3 staff may be associated with the solar farm operation.  During the initial period of 

commissioning, I understand that there may be more staff on site and a higher number of traffic. 
movements may result. Operation of the solar farm would only require very occasional heavy vehicle 
movements, which are not expected to occur during the evening and night periods. 
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movements will be very low, typically below the existing 

background noise level at most dwellings at most times.   

(b) Based on existing traffic data, operational traffic would not 

significantly increase traffic movements on State Highway 7. This 

is a public road, and so the District Plan noise rules do not apply.   

(c) Operational traffic noise would be insignificant compared to noise 

levels resulting from existing traffic on existing roads. 

REVERSE SENSITIVITY 

28. As part of the Application, FNSF proposes to locate inverters adjacent to 

State Highway 7.   

29. There is land on the adjacent sites to the south-west which are relatively 

close to the proposed inverters. FNSF does not expect these small areas 

of land to be developed.  Regardless, I understand that Rule 3.4.3 (b) (i) 

of the District Plan requires an 80m setback for permitted noise sensitive 

activities (dwellings) from the boundary of State Highway 7.  This will 

ensure that solar farm inverter noise levels will be below 45 dB LAeq at the 

notional boundary of any future permitted dwelling.   

30. At any permitted dwelling location, existing traffic noise would be much 

higher than solar farm noise.10  Given the large rural landholdings to the 

south-east, it is my expectation that people would be unlikely to seek 

resource consent to live closer to the State Highway than 80m.  If they 

did, I expect the resource consent would be subject to the NZTA façade 

sound insulation requirements.11 

31. Although low risk, I still consider this matter should be resolved through 

suitable noise limits in the consent conditions.  This will ensure any 

 
10  Free field noise levels at 80m from the State Highway would be around 58 dB LAeq(24 hr) based on 4354 

vehicles per day and 14% commercial vehicles.   
11  NZTA’s Managing effects on and from the operational state highway network 
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reverse sensitivity risks on the solar farm are avoided. This matter is 

discussed further in the concluding section of my evidence. 

CONSTRUCTION NOISE LEVELS  

32. Rule 3.4.3.9(g) of the District Plan states:  

Construction noise – construction noise must be measured and 

assessed in accordance with the provisions of NZS 6803:1999 

“Acoustics – Construction Noise”. 

33. Based on section c7.2.1 of NZS 6803:1999 Acoustics Construction Noise, 

the appropriate noise limit is 75 dB LAeq.   

34. The key noise source of solar farm construction is the use of the Vermeer 

PD1012 Pile Driver that is used to drive solar farm piles.  I have been to a 

solar farm construction site to observe this piling activity and have 

measured noise emissions from it.  Vermeer-type pile driving involves a 

short period of set up (approximately five minutes), followed by a brief 

period of piling noise as the pile is “pushed” into the ground by the piling 

head.  Piling progresses quickly over the site and the piling rig is not in 

any one area for long. 

35. My calculations indicate that noise levels will be well below 75 dB LAeq at 

all dwelling locations with  the highest level of noise from any piling 

operations no higher than 67 dB LAeq  

36. I note that there would be no perceptible vibration from the above 

construction activity.  

37. While a Construction Noise Management Plan (CNMP) can be utilised if 

necessary, it is not a critical requirement in this case as the construction 

noise limits will be reliably met without specific noise management.  As 

with any construction project, clear communication between the 

 
12  Or similar model from competing manufacturer.   
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contractor and the neighbours is an important part of reducing potential 

annoyance.  

38. If a CNMP is required, I recommend the following consent condition: 

A Construction Noise Management Plan (“CNMP”) must be 

submitted to Hurunui District Council for certification at least 20 

working days prior to the commencement of any physical works for 

the initial construction of the Project. The CNMP must be prepared 

by a suitable qualified and experience expert in acoustics in 

accordance with NZS6803:1999 and the Australasian Association of 

Acoustical Consultants Guideline for Interpreting and Applying NZS 

6803-1999 Acoustics - Construction Noise v1.0.  The objective of the 

CNMP is to ensure that the construction noise effects are minimised 

as far as practicable.   

The CNMP must include at least the following information:  

a. construction noise criteria;  

b. description and duration of the works, anticipated equipment 

and the processes to be undertaken;  

c. hours of operation, including specific locations, times and days 

when construction activities will occur 

d. Requirements for providing information to the community on 

construction noise and vibration. 

SUBMISSIONS 

39. I have read the submissions that refer to noise. Many of the submissions 

raise operational and construction “noise” as a general concern.  My 

Noise Report and this evidence provide the required information to 

address these submission points.   
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40. In addition to the general noise concerns, I provide the following further 

information where submitters have raised specific noise or vibration 

concerns. 

Noise Effects on Wider Community Amenity and Tourism 

41. Some submitters raise concern that noise from the solar farm will risk 

reducing the attractiveness of Waipara to tourists and future residents.  

In particular, concerns have been raised on the impact of noise on the 

cycle trails that start (and may finish) at the Glenmark Domain, as well as 

on the Alpine Pacific Route (which I understand is along the existing State 

Highway 7).  There are also other general comments in the submissions 

raising concern that noise will affect wine related tourism to the area – 

for instance by impacting picnics at Torlesse Wines and presumably other 

recreation activity within Waipara township. 

42. I have considered these matters further. I have calculated that noise 

levels at the closest parts of Waipara (Glenmark Drive South) will be in 

the order of 26 dB LAeq under the most conservative calculation situation 

(e.g. during a downwind condition where propagation to Waipara is 

enhanced).  Noise levels at Torlesse Wines and Glenmark Domain and 

associated cycle trails will be appreciably lower, likely less than 20 dB LAeq.  

These are extremely low levels of noise which would be significantly 

lower than the existing background noise levels I measured in residential 

areas in Waipara.  This level of noise would not be intrusive at these 

locations, and would therefore not have any impact on wider tourism.   

Wind Effects on Noise 

43. Wind noise effects have been raised by submitters, due to the strong 

winds that blow from the north-west. 

44. The concerns raised by submitters refer to “clattering” of panels and 

“funnelling”, as well as concerns relating to tilting and rotating of the 

panels in windy conditions.  Although the submissions are not specific in 
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how they consider this may result in increased noise, I have inferred that 

they could be worried about:  

(a) unusual noises being generated by wind flowing across the solar 

arrays; and/or  

(b) propagation to noise sensitive areas due to enhanced (downwind) 

propagation. 

45. Regarding unusual wind noise generation, I carried out a wind risk review 

for the proposed solar farm when I first became involved in the project.  

My view is that although aero-acoustic noise is not always possible to 

predict with certainty, I consider wind noise to be a low-risk acoustic issue 

at solar farm sites, including at the Waipara Site. Where I have been 

engaged to resolve wind noise issues on other (non-solar farm) projects, 

I have typically found it possible to find practical solutions. My experience 

with visiting existing solar farms in New Zealand is that there are no 

obvious parts of the design that risk causing aero-acoustic noises such as 

vortex shedding, organ pipe noises or aeolian tones.  I am not aware that 

any complaints have arisen due to wind noise at operating solar farms.  

My observation is that solar farm systems are well constructed and 

engineered to withstand exposure to a range of difficult environments, 

and I do not expect there to be appreciable risks of panels beginning to 

clatter in the wind over time. 

46. Regarding enhanced propagation in downwind situations, I have 

calculated noise levels in the typical worst-case scenarios.  These are 

representative of downwind or temperature inversion conditions which 

may occur in Waipara at times.  In particular, north-west winds will result 

in downwind (enhanced) propagation towards the township. My 

calculations consider noise in this scenario and in all other downwind 

direction scenarios. I have also calculated noise toward all dwellings on 

the basis that they all may experience enhanced sound propagation at 

times. My calculations are conservative, and thus noise levels will 
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typically be lower than the generally low levels of noise that I have 

calculated. 

47. Overall, I do not consider that wind noise risks are significant at the Site. 

Vibration Impacts 

48. Vibration impacts from construction of the solar farm is not a matter that 

has  been raised in many submissions.  

49. One submission does raise concern over the impact of vibration from 

piling on burrowing animals such as weta and lizards.  The effects of 

vibration on these animals is likely to be a specialised ecological area and 

is not something that I can comment on.  

50. With respect to vibration from piling more generally, my expectation is 

that vibration levels from piling may be in the order of 1mm/s PPV at 20m 

from the piling rig. This level of vibration would likely be perceptible to 

people at this short distance if they were located this close to the piling 

(which they will not be given dwellings will be at least 200m from piling).   

Vibration is unlikely to be perceptible to people beyond 100m from the 

piling, noting that this will vary somewhat based on ground conditions 

and other factors. 

51. I note that vibration from each pile is short lived, typically taking only a 

few minutes to complete.   

Panel Tracking Noise 

52. Submitters have mentioned rotating or pivoting (“tracking”) of the panels 

and have raised concern about this noise.  One submitter states there will 

be “clicking” generated by the tracking.   

53. Tracking of the solar panel arrays is achieved by low-speed DC motors 

which operate intermittently, and briefly, to incrementally adjust the 

position of the panels in relation to the sun.  One motor serves many 
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panels. The DC motors are not synchronised across the Site. Each DC 

motor has a low emitted sound level even when operating.  The noise is 

fairly broadband and benign, and does not have a “clicking” character (or 

other character that could be considered particularly objectionable).  

54. Construction Duration 

55. Several submitters raise concern about the construction duration.  The 

construction duration of 24 months (2 years) stated in the Application is 

of concern to several submitters.13 

56. I understand that the duration of piling is estimated to be 151 days 

(approximately 5 months).  This is the only material source of loud 

construction noise on the Site.  For the remainder of the construction 

period (the remaining 19 months), noise levels are likely to be largely 

insignificant given the distances involved.   

57. While piling will generate construction noise that will be audible at the 

nearest dwellings over around a five-month period, noise levels will be 

readily compliant with the NZS6803:1999 Construction Noise guidelines.   

58. The majority of the piling on the Site will be 550m  from dwellings – I 

calculate that 94% of the piling will occur at distances greater than 550m 

from the dwellings on MacKenzie Road.  At such distances, piling noise 

levels would be 50 dB LAeq.  This level of noise would be below the Rural 

zone daytime noise rule of 55 dB LAeq in the District Plan.  This noise rule 

does not apply to construction, however it is often a useful comparison 

in order to contextualise the level of noise that will be received from the 

construction activity. 

59. Submissions have also raised the issues of construction activities on 

Saturdays.  Standard NZS6803:1999 does provide a noise limit for 

Saturdays between 7:30am and 6pm and this limit can be readily 

 
13  In my assessment report I stated construction would be 12 months long.  I understand that 24 months 

encompasses the entire construction period. 
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complied with.  While Saturday construction noise may be of more 

concern to residents, I note that if it occurs it will reduce the duration of 

piling overall.  Regardless, I understand FNSF proposes to limit piling to  

Monday to Friday. 

60. Piling will generate elevated noise for a time, and the character of the 

noise will be different to most typical sources of noise that occur in a rural 

environment.  However, the noise will be reasonable when considered in 

the context of the District Plan rules and nationally accepted noise 

standards. 

Change in Ambient Noise Level and General Impacts on Peacefulness 

61. There are various submissions that raise concern about the effect of the 

proposed solar farm on the audibility and appreciation of natural sounds 

(such as hearing bird calls or sheep and lambs bleating).  There are other 

submission points on the impact of the solar farm on the general 

“peacefulness” of the area.  Some of these submissions acknowledge that 

there are already non-natural sources of noise in the area, such as heavy 

vehicles on roads. 

62. My measurements of ambient noise in the quieter areas around Waipara 

show that daytime ambient noise levels of 36 dB LAeq can occur during 

periods of relatively low wind.  At these times, distant traffic is audible 

along with bird scaring (gas gun) noise.  Natural sounds such as birds, dog 

barks, insects were audible.  Solar farm noise levels are likely to be lower 

than the existing level of ambient noise, even during worst case 

propagation conditions.  This level of noise would not appreciably affect 

the audibility of natural sounds in this area. At many dwellings, solar farm 

noise levels will be below the existing background noise levels, suggesting 

that for those dwellings there will be negligible effects on the existing 

acoustic environment. 
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63. I do not have concerns that the proposed solar farm will impact the 

audibility of natural sounds appreciably.  The noise levels I have 

calculated from the solar farm are very low.  

64. Other submitters have raised concerns that noise levels are assessed at 

notional boundaries, which does not necessarily relate to noise received 

in wider outdoor areas where people may work.  Noise levels across 

surrounding farm and viticulture areas are very low, typically well below 

40 dB LAeq.  This level of noise does not present an amenity risk to outdoor 

workers.  People working near State Highway 7 immediately across the 

road from the inverters may receive noise levels from the solar farm of 

between 40 to 55 dB LAeq. However, this will be significantly lower than 

the existing level of traffic noise in that area. 

PEER REVIEW  

65. The Council Officer, Ms Kirby, has obtained an acoustic peer review of my 

Noise Report from Dr Jeremy Trevathan. 

66. I have read Dr Trevathan’s evidence, which is comprehensive and helpful.  

There is a high level of agreement between us on the key acoustical and 

vibration matters.  I provide a brief response to some matters raised by 

Dr Trevathan below: 

Tonality and Special Audible Characteristics  

67. Dr Trevathan notes that I have provided a +5 dBA Special Audible 

Characteristics (SAC) penalty to the calculated noise levels.  He states that 

his experience is that inverters are unlikely to demonstrate SAC, so 

considers that my approach is conservative.   

68. I agree that my approach is conservative.  This is due to the appreciable 

distance that exists between dwellings and the inverters.  While inverters 

do generate high frequency tones that are audible near the inverters (and 

would have SAC), these higher frequency sounds are more readily 
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attenuated by air absorption14 and are thus more readily attenuated over 

significant distances.   

69. I agree with Dr Trevathan that it is very unlikely that tonality will be 

perceptible at dwellings at such distances, and SAC may not apply there.  

However, audibility is always difficult to predict with certainty, which is 

why I take this conservative approach in solar farm applications.15  As a 

result of this conservatism, the Hearing Panel can have high confidence 

that noise levels will be no higher than I have calculated (and will likely 

be appreciably lower). 

Noise Effects 

70. Dr Trevathan has concluded “noise effects to be minimal”16 based on my 

conservative noise level predictions and the existing ambient 

environment.   I broadly agree with this overall statement. 

Construction Noise 

71. Dr Trevathan supports the adoption of an NZS6803 based Construction 

Noise and Vibration Management Plan (CNVMP), suggesting that it 

should include an element on community relations management.  

Although a CNVMP is not critical (as noise limits will be readily complied 

with without one), I agree that one could be of some use – especially in 

guiding communication with residents.  I note that if a CNVMP is to be 

required, a specific consent condition will need to be included.  I have 

previously recommended one in Section 38 of this evidence. 

  

 
14  Sound in the lower and middle frequencies is not materially attenuated by transmission through air 

(mainly oxygen and nitrogen), however at higher frequencies over large distances air absorption becomes 
a significant effect.  This is part of the reason that bass from loud outdoor concerts can sometimes be 
heard at large distances, but vocals cannot. 

15  This is not the only area of conservatism in my analysis. 
16  Statement of Evidence of Jeremy William Trevathan dated 14 April 2026 at [4.5]. 
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Submissions 

72. Dr Trevathan usefully responds to specific submission points in his 

evidence.  These responses usefully augment my own comprehensive 

review and response to submissions.  I broadly agree with Dr Trevathan’s 

responses to the noise matters raised by submitters. 

Consent Conditions  

73. Dr Trevathan notes that the design of the proposed solar farm could 

change, or that the selection of equipment could be different to what has 

been assessed.17  He considers a suitable way to address this would be to 

retain the noise limits proposed, while additionally requiring a design 

review to demonstrate that noise levels have not meaningfully changed 

compared to the situation presented in the Noise Report.18 

74. The requirement for a pre-construction design review is not 

unreasonable, and I have been involved in similar reviews for other 

projects.  However, care needs to be taken in the drafting of any such 

condition.  The proposed solar farm should remain subject to a single 

overall noise limit that applies to all existing dwellings. It is not 

appropriate to require the solar farm to be designed within 3 decibels of 

the currently predicted noise levels at each dwelling.  In my view, any pre-

construction acoustic design report requirements should demonstrate 

that the consented noise limit should be met, and the best practicable 

option has been taken in regard to the location and selection of inverters.  

75. I consider the following consent condition could be included to require a 

design review prior to construction of the solar farm: 

(A) Any proposed changes in operational design of significance to 

noise (such as the reorientation, relocation or reselection of 

inverters, inclusion of additional permanently installed plant, or 

 
17  Ibid at [7.1(a)]. 
18  At [7.2]. 
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any other matters likely to perceptibly change the level of noise 

emission) must be reviewed by a recognised acoustician and a 

report provided to the satisfaction of council at least 15 days prior 

to construction.   

The report must provide recalculated operational noise levels and 

must demonstrate that the noise limits in condition [x] above will 

be complied with.  Where calculated noise levels are above 30 dB 

LAeq and are likely to increase noticeably above those originally set 

out in the Marshall Day Acoustics report, the assessment must 

demonstrate what practicable mitigation measures have been 

considered to mitigate noise further.   

76. I also recommend a specific noise limit should apply to future dwellings.  

This is to avoid reverse sensitivity risks associated with any future 

dwellings that may apply for resource consent to be constructed closer 

to State Highway 7 (and thus the solar farm) than currently permitted by 

the current District Plan.  

77. Such a condition could be drafted as follows: 

(a) The noise level from the operation of the Solar Farm shall comply 

with the following noise limit when measured and assessed at any 

notional boundary on any other Site that exists at the time consent 

is granted:   

All times: 45 dB LAeq19                     

The noise level from the operation of the Solar Farm shall comply 

with the following noise limit when measured and assessed at any 

notional boundary on any other Site that is constructed after 

consent is granted:   

 
19  During preparation of this evidence I noted that the draft consent conditions refer to the limit as 45 dB 

LA10.  The limit should use the LAeq parameter to align with the District Plan and current New Zealand 
Standards. 
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Daytime  7:00am to 7:00pm  55 dB LAeq     

Night-time  7:00pm to 7:00am  45 dB LAeq  

7:00pm to 7:00am  70 dB LAFmax   

Noise levels shall be measured and assessed in accordance with 

NZS 6801:1999 2008 Acoustics – Measurement of Environmental 

Sound and NZS 6802:1991 2008 Acoustics –  Environmental Noise.     

CONCLUSION 

78. I have summarised my assessment of the potential noise effects from the 

Application in this evidence. As I stated in the Noise Report, overall the 

location of the proposed solar farm is well chosen from a noise 

perspective. The fairly large distances between the sources of noise and 

the nearest receivers would result in noise from the solar farm being fairly 

low overall and well below the District Plan noise limits. 

 
Peter Ibbotson 
Dated      24 April 2026 
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	(d) Noise standards;
	(e) Operational noise levels;
	(f) Reverse sensitivity;
	(g) Construction noise levels;
	(h) Matters raised in submissions with respect to noise;
	(i) Peer review, including consent condition wording.

	EXECUTIVE SUMMARY
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	9. The proposed solar farm would readily comply with the Operative Hurunui District Plan (District Plan) daytime and night-time noise rules, even with the conservative calculation methods I have used in my detailed noise model.  Furthermore:
	(a) even in the worst-case calculation scenario, noise levels would be at least 21 decibels below the daytime noise rule.  This is a very significant margin of compliance.
	(b) operation at dusk or dawn (or in the statutory night-time) would readily comply with the night-time noise rule of 45 dB LAeq.

	10. Noise from the site is expected to be generally below the existing ambient and background traffic noise levels, that are primarily generated from State Highway 7.
	11. The New Zealand Standard NZS 6803: 1999 Acoustics - Construction Noise guidelines will be readily complied with at all times.
	12. The location of the proposed solar farm is well chosen from a noise perspective. The fairly large distances between the inverters and the nearest receivers would result in noise from the solar farm being low overall.
	NOISE EMISSIONS FROM SOLAR FARMS
	13. The primary source of noise from power generation solar farms are the solar inverter units. An inverter turns Direct Current (DC) created by the photovoltaic cells to the alternating current (AC) that is used in the electricity grid.  Some noise i...
	14. Generation-only solar farms emit noise predominantly during sunshine hours.  Based on my experience, I expect little noise to be generated during the hours of darkness.0F
	15. In summer, sunlight hours could begin earlier and extend later than the prescribed statutory daytime period of 7am to 7pm.1F  However I have measured noise from operating solar farm inverters over several days (in early March 2024) and I have foun...
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	16. I carried out a comprehensive noise survey at and around the proposed solar farm site (Site) in February 2024.  As part of this assessment, I logged noise levels between 30 January 2024 to 2 February 20242F  at the north-eastern side of the Site.3...
	Daytime and nighttime noise levels
	17. The logger data from my assessment shows that average daytime noise levels for the Site are between 44 and 46 dB LAeq.  The logger data also shows that the average ‘background’5F  noise levels of 36 dB LA90 were measured.
	18. The data in the Noise Report shows little diurnal variation in the area throughout the daytime and night-time.  This is likely due to the presence of traffic noise (on State Highway 7  and State Highway 1) as the dominant noise source in the envir...
	Ambient noise levels
	19. My attended measurement observations show a variation in ambient and background noise levels around the Site.  Ambient noise levels were as low as 36 dB LAeq at the east side of the Site near the MacKenzie Road dwellings, however dwellings near St...
	20. The ambient noise environment in this area is broadly typical of a rural / viticultural area close to settlements.  Ambient noise levels around the Site vary significantly depending on the proximity of dwellings to roads, whereas background noise ...
	Variable noise levels
	21. The area is likely to receive variable noise levels with the seasons.  The Site is likely to be subject to seasonal winds that may be high at times, and the presence of significant wine growing in this sometimes-cold climate will mean that frost f...
	Noise Performance Standards
	22. The Site and surrounding sites are situated on land zoned Rural in the District Plan.
	23. The relevant noise rules in the District Plan are:6F
	Daytime 7:00am to 7:00pm  55 dB LAeq
	Night-time  7:00pm to 7:00am  45 dB LAeq  7:00pm to 7:00am  70 dB LAFmax

	Operational noise levels
	24. In this section, I assess the operational noise levels from the proposed solar farm, including noise from solar generation and operational traffic.
	Solar Generation Noise Levels

	25. Based on the data from the Noise Report,7F  I prepared a detailed noise model to calculate noise from the proposed solar farm.
	26. My calculations show that:
	(a) The proposed solar farm would readily comply with the daytime District Plan noise rule of 55 dB LAeq. Even in the worst-case calculation scenario, noise levels would be at least 21 decibels below the daytime noise rule.  This is a very significant...
	(b) Operation of the proposed solar farm at dusk or dawn or in the statutory night-time would readily comply with the night-time District Plan noise rule of 45 dB LAeq. Even in the worst-case calculation scenario, noise levels would be at least 18 dB ...
	(c) Solar farm noise levels are expected to be typically below the existing ambient noise levels when received at dwellings.  In some cases, noise will be significantly below the existing ambient noise level.
	(d) Noise levels at dwellings to the immediate east of the Site are likely to be similar to the existing ambient noise levels.  A slight increase in background noise levels could occur at the closest dwellings.  At many dwellings, noise levels will be...
	(e) Overall daytime noise levels are expected to be low and well below guidelines that are used to inform the potential amenity effects of noise.
	Operational Traffic

	27. I have assessed the operational traffic for the proposed solar farm on the basis that around 4 to 12 vehicle movements would be generated per day when the solar farm is in operation.8F   My conclusions are:
	(a) The locations of the vehicle entry points are well removed from most dwellings and consequently noise from on-site vehicle movements will be very low, typically below the existing background noise level at most dwellings at most times.
	(b) Based on existing traffic data, operational traffic would not significantly increase traffic movements on State Highway 7. This is a public road, and so the District Plan noise rules do not apply.
	(c) Operational traffic noise would be insignificant compared to noise levels resulting from existing traffic on existing roads.

	REVERSE SENSITIVITY
	28. As part of the Application, FNSF proposes to locate inverters adjacent to State Highway 7.
	29. There is land on the adjacent sites to the south-west which are relatively close to the proposed inverters. FNSF does not expect these small areas of land to be developed.  Regardless, I understand that Rule 3.4.3 (b) (i) of the District Plan requ...
	30. At any permitted dwelling location, existing traffic noise would be much higher than solar farm noise.9F   Given the large rural landholdings to the south-east, it is my expectation that people would be unlikely to seek resource consent to live cl...
	31. Although low risk, I still consider this matter should be resolved through suitable noise limits in the consent conditions.  This will ensure any reverse sensitivity risks on the solar farm are avoided. This matter is discussed further in the conc...
	CONSTRUCTION NOISE LEVELS
	32. Rule 3.4.3.9(g) of the District Plan states:
	33. Based on section c7.2.1 of NZS 6803:1999 Acoustics Construction Noise, the appropriate noise limit is 75 dB LAeq.
	34. The key noise source of solar farm construction is the use of the Vermeer PD1011F  Pile Driver that is used to drive solar farm piles.  I have been to a solar farm construction site to observe this piling activity and have measured noise emissions...
	35. My calculations indicate that noise levels will be well below 75 dB LAeq at all dwelling locations with  the highest level of noise from any piling operations no higher than 67 dB LAeq
	36. I note that there would be no perceptible vibration from the above construction activity.
	37. While a Construction Noise Management Plan (CNMP) can be utilised if necessary, it is not a critical requirement in this case as the construction noise limits will be reliably met without specific noise management.  As with any construction projec...
	38. If a CNMP is required, I recommend the following consent condition:
	A Construction Noise Management Plan (“CNMP”) must be submitted to Hurunui District Council for certification at least 20 working days prior to the commencement of any physical works for the initial construction of the Project. The CNMP must be prepar...
	The CNMP must include at least the following information:
	a. construction noise criteria;
	b. description and duration of the works, anticipated equipment and the processes to be undertaken;
	c. hours of operation, including specific locations, times and days when construction activities will occur
	d. Requirements for providing information to the community on construction noise and vibration.

	SUBMISSIONS
	39. I have read the submissions that refer to noise. Many of the submissions raise operational and construction “noise” as a general concern.  My Noise Report and this evidence provide the required information to address these submission points.
	40. In addition to the general noise concerns, I provide the following further information where submitters have raised specific noise or vibration concerns.
	Noise Effects on Wider Community Amenity and Tourism
	41. Some submitters raise concern that noise from the solar farm will risk reducing the attractiveness of Waipara to tourists and future residents.  In particular, concerns have been raised on the impact of noise on the cycle trails that start (and ma...
	42. I have considered these matters further. I have calculated that noise levels at the closest parts of Waipara (Glenmark Drive South) will be in the order of 26 dB LAeq under the most conservative calculation situation (e.g. during a downwind condit...
	Wind Effects on Noise
	43. Wind noise effects have been raised by submitters, due to the strong winds that blow from the north-west.
	44. The concerns raised by submitters refer to “clattering” of panels and “funnelling”, as well as concerns relating to tilting and rotating of the panels in windy conditions.  Although the submissions are not specific in how they consider this may re...
	(a) unusual noises being generated by wind flowing across the solar arrays; and/or
	(b) propagation to noise sensitive areas due to enhanced (downwind) propagation.

	45. Regarding unusual wind noise generation, I carried out a wind risk review for the proposed solar farm when I first became involved in the project.  My view is that although aero-acoustic noise is not always possible to predict with certainty, I co...
	46. Regarding enhanced propagation in downwind situations, I have calculated noise levels in the typical worst-case scenarios.  These are representative of downwind or temperature inversion conditions which may occur in Waipara at times.  In particula...
	47. Overall, I do not consider that wind noise risks are significant at the Site.
	Vibration Impacts
	48. Vibration impacts from construction of the solar farm is not a matter that has  been raised in many submissions.
	49. One submission does raise concern over the impact of vibration from piling on burrowing animals such as weta and lizards.  The effects of vibration on these animals is likely to be a specialised ecological area and is not something that I can comm...
	50. With respect to vibration from piling more generally, my expectation is that vibration levels from piling may be in the order of 1mm/s PPV at 20m from the piling rig. This level of vibration would likely be perceptible to people at this short dist...
	51. I note that vibration from each pile is short lived, typically taking only a few minutes to complete.
	Panel Tracking Noise
	52. Submitters have mentioned rotating or pivoting (“tracking”) of the panels and have raised concern about this noise.  One submitter states there will be “clicking” generated by the tracking.
	53. Tracking of the solar panel arrays is achieved by low-speed DC motors which operate intermittently, and briefly, to incrementally adjust the position of the panels in relation to the sun.  One motor serves many panels. The DC motors are not synchr...
	54. Construction Duration
	55. Several submitters raise concern about the construction duration.  The construction duration of 24 months (2 years) stated in the Application is of concern to several submitters.12F
	56. I understand that the duration of piling is estimated to be 151 days (approximately 5 months).  This is the only material source of loud construction noise on the Site.  For the remainder of the construction period (the remaining 19 months), noise...
	57. While piling will generate construction noise that will be audible at the nearest dwellings over around a five-month period, noise levels will be readily compliant with the NZS6803:1999 Construction Noise guidelines.
	58. The majority of the piling on the Site will be 550m  from dwellings – I calculate that 94% of the piling will occur at distances greater than 550m from the dwellings on MacKenzie Road.  At such distances, piling noise levels would be 50 dB LAeq.  ...
	59. Submissions have also raised the issues of construction activities on Saturdays.  Standard NZS6803:1999 does provide a noise limit for Saturdays between 7:30am and 6pm and this limit can be readily complied with.  While Saturday construction noise...
	60. Piling will generate elevated noise for a time, and the character of the noise will be different to most typical sources of noise that occur in a rural environment.  However, the noise will be reasonable when considered in the context of the Distr...
	Change in Ambient Noise Level and General Impacts on Peacefulness
	61. There are various submissions that raise concern about the effect of the proposed solar farm on the audibility and appreciation of natural sounds (such as hearing bird calls or sheep and lambs bleating).  There are other submission points on the i...
	62. My measurements of ambient noise in the quieter areas around Waipara show that daytime ambient noise levels of 36 dB LAeq can occur during periods of relatively low wind.  At these times, distant traffic is audible along with bird scaring (gas gun...
	63. I do not have concerns that the proposed solar farm will impact the audibility of natural sounds appreciably.  The noise levels I have calculated from the solar farm are very low.
	64. Other submitters have raised concerns that noise levels are assessed at notional boundaries, which does not necessarily relate to noise received in wider outdoor areas where people may work.  Noise levels across surrounding farm and viticulture ar...
	PEER REVIEW
	65. The Council Officer, Ms Kirby, has obtained an acoustic peer review of my Noise Report from Dr Jeremy Trevathan.
	66. I have read Dr Trevathan’s evidence, which is comprehensive and helpful.  There is a high level of agreement between us on the key acoustical and vibration matters.  I provide a brief response to some matters raised by Dr Trevathan below:
	Tonality and Special Audible Characteristics
	67. Dr Trevathan notes that I have provided a +5 dBA Special Audible Characteristics (SAC) penalty to the calculated noise levels.  He states that his experience is that inverters are unlikely to demonstrate SAC, so considers that my approach is conse...
	68. I agree that my approach is conservative.  This is due to the appreciable distance that exists between dwellings and the inverters.  While inverters do generate high frequency tones that are audible near the inverters (and would have SAC), these h...
	69. I agree with Dr Trevathan that it is very unlikely that tonality will be perceptible at dwellings at such distances, and SAC may not apply there.  However, audibility is always difficult to predict with certainty, which is why I take this conserva...
	Noise Effects
	70. Dr Trevathan has concluded “noise effects to be minimal”15F  based on my conservative noise level predictions and the existing ambient environment.   I broadly agree with this overall statement.
	Construction Noise
	71. Dr Trevathan supports the adoption of an NZS6803 based Construction Noise and Vibration Management Plan (CNVMP), suggesting that it should include an element on community relations management.  Although a CNVMP is not critical (as noise limits wil...
	Submissions
	72. Dr Trevathan usefully responds to specific submission points in his evidence.  These responses usefully augment my own comprehensive review and response to submissions.  I broadly agree with Dr Trevathan’s responses to the noise matters raised by ...
	Consent Conditions
	73. Dr Trevathan notes that the design of the proposed solar farm could change, or that the selection of equipment could be different to what has been assessed.16F   He considers a suitable way to address this would be to retain the noise limits propo...
	74. The requirement for a pre-construction design review is not unreasonable, and I have been involved in similar reviews for other projects.  However, care needs to be taken in the drafting of any such condition.  The proposed solar farm should remai...
	75. I consider the following consent condition could be included to require a design review prior to construction of the solar farm:
	(a) Any proposed changes in operational design of significance to noise (such as the reorientation, relocation or reselection of inverters, inclusion of additional permanently installed plant, or any other matters likely to perceptibly change the leve...
	The report must provide recalculated operational noise levels and must demonstrate that the noise limits in condition [x] above will be complied with.  Where calculated noise levels are above 30 dB LAeq and are likely to increase noticeably above thos...

	76. I also recommend a specific noise limit should apply to future dwellings.  This is to avoid reverse sensitivity risks associated with any future dwellings that may apply for resource consent to be constructed closer to State Highway 7 (and thus th...
	77. Such a condition could be drafted as follows:
	(a) The noise level from the operation of the Solar Farm shall comply with the following noise limit when measured and assessed at any notional boundary on any other Site that exists at the time consent is granted:

	All times: 45 dB LAeq18F
	The noise level from the operation of the Solar Farm shall comply with the following noise limit when measured and assessed at any notional boundary on any other Site that is constructed after consent is granted:
	Daytime  7:00am to 7:00pm  55 dB LAeq
	Night-time  7:00pm to 7:00am  45 dB LAeq  7:00pm to 7:00am  70 dB LAFmax

	Noise levels shall be measured and assessed in accordance with NZS 6801:1999 2008 Acoustics – Measurement of Environmental Sound and NZS 6802:1991 2008 Acoustics –  Environmental Noise.
	CONCLUSION
	78. I have summarised my assessment of the potential noise effects from the Application in this evidence. As I stated in the Noise Report, overall the location of the proposed solar farm is well chosen from a noise perspective. The fairly large distan...

