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Statement of Evidence of Michael Miklin Halstead 

1 Introduction 

1.1 My full name is Michael Miklin Halstead.  

1.2 I am an Associate at Marshall Day Acoustics. I have been in this position since 

August 2000. I am responsible for assessments of noise and room acoustics in a 

variety of project types, and manage the Wellington office of Marshall Day 

Acoustics. 

1.3 This evidence focuses on operational and construction noise matters arising from 

the Notice of Requirement (‘NOR’) lodged by Wellington City Council (‘WCC’) on 

3 August 2022. The NOR is to alter Designation 58 (Moa Point Drainage and 

Sewage Treatment) in the Wellington City District Plan (‘WCDP’) to provide for 

the construction, operation and maintenance of the proposed Sludge 

Minimisation Facility (‘SMF’ or ‘Project’) at Moa Point, Wellington. 

1.4 I have been asked to provide evidence by WCC.  

1.5 I have been involved with the Project since mid 2021, first in a supervisory role 

with members of my team carrying out ambient noise measurements and plant 

modelling, and later in a primary role finalising measurements and modelling, and 

preparing the noise effects reports.  

1.6 I have prepared two reports in relation to the Project, the first concerning 

operational noise emissions and effects,1 and the second concerning construction 

noise and vibration emissions and effects.2 These reports itemise sources of 

operational and construction noise respectively, describe the noise levels 

calculated to be received by the environment, and discuss the effects of this 

noise. In the course of this work I have interacted with the design team, to 

discuss the various noise-producing components, and opportunities to minimise 

noise effects through design. 

2 Qualifications and experience  

2.1 My qualifications include a Bachelor degree in Industrial Engineering from the 

University of Washington, USA; membership in the Acoustical Society of New 

 
1 AEE, Appendix K. 
2 AEE, Appendix J. 
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Zealand, the Resource Management Law Association, and the Audio Engineering 

Society (USA). 

2.2 I have had 32 years’ experience assessing and advising on the environmental 

sound effects of various projects, including wind farms, gas production plants, 

electricity substations and roading projects for corporate, industrial and public 

sector clients in New Zealand and the US.  

2.3 I served as Chair of the NZS6801-6802 (noise measurement and assessment 

standards) revision committee, and I was a member of the NZS6808 (wind farm 

noise) 2010 standard revision committee. 

3 Code of Conduct  

3.1 While the NOR is not before the Environment Court, I have read and am familiar 

with the Code of Conduct for Expert Witnesses in the current Environment Court 

Practice Note (2014).  Accordingly, I have complied with the Code in the 

preparation of this evidence, and will follow it when presenting evidence at the 

hearing. 

3.2 The data, information, facts and assumptions I have considered in forming my 

opinions are set out in my evidence to follow.  The reasons for the opinions 

expressed are also set out in my evidence to follow. 

3.3 Unless I state otherwise, my evidence is within my sphere of expertise, and I 

have not omitted to consider material facts known to me that might alter or detract 

from the opinions that I express. 

4 Scope of evidence 

4.1 My evidence addresses the following:  

a Project description;  

b Assessment methodology;  

c Applicable Noise Standards;  

d Modelling methodology;  

e Existing noise environment; 

f Operational noise effects; 

g Operational noise mitigation; 
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h Construction noise;  

i Construction vibration;  

j Response to submissions; and 

k Response to s42A officer’s report. 

5 Summary  

5.1 In my assessment, I have identified various noise and vibration standards which 

could be applied to the Project, and proposed a pragmatic set of limits which best 

address the intention of the standards within current best practice regarding noise 

and vibration control.  These have formed the basis of the proposed noise 

conditions that are proposed in the NOR to apply to the SMF.   

5.2 I have predicted the construction and operation noise and vibration levels using 

internationally accepted prediction methods,3 and compared the resulting noise 

and vibration levels with the proposed limits. I have measured the existing 

environmental noise levels, and compared the calculated noise levels with them 

to inform comment on resulting noise effects. 

5.3 The receiving environment includes the airport, the proposed freight hub across 

Stewart Duff Drive from the subject site, the Cyclotek building immediately 

adjacent to the southwest of the site, and residential properties along Moa Point 

Road and Kekerenga Street. The residential properties are considered to be 

noise sensitive activities; the other properties are not. 

Operational noise 

5.4 The calculated sound pressure level at all dwellings from SMF operation comply 

with the night-time noise limit described the Designation 58 conditions (and well 

below the daytime noise limit). The highest residential levels are found at 38 and 

42 Kekerenga St and at 40 Kekerenga St.  

5.5 At the loudest calculated locations the noise from the SMF will be similar to or 

less than the ambient noise at most times. It is likely that at the times when the 

ambient environment is at its quietest, the SMF noise would be clearly audible 

from those locations, but at a reasonable level. At other times the SMF noise 

would be largely masked by ambient noise, and the increase in noise level 

resulting from SMF would be negligible. 

 
3 ISO9613-2 Acoustics – Attenuation of sound during propagation outdoors – Part 2: General method of calculation. 
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5.6 At all times the operational noise from the SMF is determined to be reasonable, 

and only at the quietest times is it likely to be a dominant noise source. 

5.7 Cyclotek is concerned that there will be increases in both construction and 

operation noise and vibration, and suggested that these effects be minimised and 

their timing considered to avoid critical processes carried out at Cyclotek. 

Mitigations have been adopted to reduce the noise from operational activities to a 

reasonable level which is consistent with the existing environment. 

Construction noise and vibration 

5.8 I have reviewed the construction noise and vibration mitigation measures 

proposed by Mr Richard Galloway. If these measures are followed then my 

assessment is that the construction noise and vibration effects will be as 

predicted (or better) in the Construction Noise and Vibration Report (Appendix J 

to the AEE).  

5.9 The construction noise levels predicted at residential dwellings are in all cases 

less than the recommended daytime noise levels described in NZS6803:1999. 

Some occasional night works are anticipated, and where these works produce 

noise levels which exceed the night-time guideline levels, noise effects can be 

managed by communication of the short duration of these activities to the 

community. 

5.10 The construction noise level at Cyclotek exceeds the recommended noise levels 

for industrial and commercial sites by up to 14 decibels. Some mitigation of this 

noise will be provided by Cyclotek’s own concrete enclosure, but additional noise 

mitigations should be employed to reduce activity noise levels to an acceptable 

standard.  

5.11 I recommend that the contractor is required to prepare a noise and vibration 

management plan which considers the final construction methodology, and sets 

out appropriate mitigation measures as required. 

5.12 With these steps taken, and with general adherence to the guidance of 

NZS6803:1999, it is my opinion that noise and vibration emissions from 

construction of the SMF will be reasonable and can be appropriately managed. 

6 Project description 

6.1 The Project is comprehensively described in the AEE and in the evidence of Mr 

Chris French. From an operational noise perspective, the key features of the 
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Project are the items of plant inside the process buildings, outside the buildings, 

and on top of the buildings which I describe in Section 5 of my operational noise 

report.4  

6.2 In respect of these items of plant I calculated the sound power levels of noise-

producing items of plant based on noise levels supplied to me by Beca, taken at 

other similar installations with similar plant. The noise levels were generally 

worst-case values for each plant item, including start-up noise where operation 

was intermittent. I have verified the supplied levels against typical items of plant 

at projects I have been involved in and verified that the assumptions made in this 

model were reasonable. 

6.3 I understand that the design and layout of the SMF is subject to ongoing 

refinements and is yet to be finalised. However, as long as the conditions and 

assumptions described in my report are met, I do not consider any such 

refinements will alter my assessment of effects. The items of plant I have 

included in my calculations of operational noise levels and assessment of 

operational noise effects include: 

a Main Sludge Processing Building 1 – Boiler package, sludge dryer and 

sludge transfer system, air compressor, combined heat & power package 

and a water booster package;  

b Main Sludge Processing Building 2 - Centrifuges, conveyors, polymer 

dosing package plants, hydraulics and pumps relating to the sludge silo 

operation, a thermal hydrolysis plant, coolers, pumps, an air compressor, 

and a water booster package; 

c Electrical and Control Building - Centrifuge feed tank mixers and feed 

pumps on Ground level, and dryer feed pump and conveyor on Level 1 (one 

storey above ground level); 

d Receiving Building – Cake Reception and Import Process package; 

e Export Building - Export Storage & hydraulic pack; and 

f Outdoor Plant Items – Flare biogas, siloxane plant and H2S scrubbing 

plant, odour treatment fans, membrane gas holder blowers, digester mixing 

systems, pumps, and building services including rooftop HVAC. 

 
4 AEE, Appendix K. 
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6.4 I have based my construction noise assessments on the following construction 

methodology (which is consistent with the construction methodology outlined in 

the evidence of Mr Richard Galloway5): 

a Construction will be carried out in eight phases as described in my 

Construction Noise Assessment report. The timings, activities, and 

equipment are described in Section 5.1 of my report. 

b Notably, rock breaking will occur occasionally, with most rock removal 

achieved by excavator ripping. Blasting is not expected to be required. 

Augured or drilled piling will be able to be used at this site, with some sheet 

piling for trenching of services.  

c Night-time activities will be limited to a specific set of concrete pours, 

transport of oversize loads and crane lifts, which are to be specifically 

planned and discussed with the community. 

6.5 As part of the NOR it is proposed that new limits for construction noise (proposed 

condition 25.3) and operational noise (proposed condition 30.1) will apply.  

7 Assessment methodology  

7.1 In my assessment, I have identified various noise and vibration standards which 

could be applied to the Project, and proposed a pragmatic set of limits which best 

address the intent of those standards within current best practice regarding noise 

and vibration control.  These have formed the basis of the proposed new noise 

conditions in the NOR.  

7.2 I have predicted the noise levels using internationally accepted prediction 

methods6, and compared the resulting noise levels with the proposed limits. I 

have measured the existing environmental noise levels, and compared the 

calculated noise levels with them to inform comment on resulting noise effects. 

7.3 I have considered previously-measured vibration levels of equipment similar to 

that used in the SMF and its construction, and considered the distances between 

the vibration sources and the receivers, and compared the resulting vibration 

levels with the applicable standards. 

 
5 Galloway EIC, section 7. 
6 ISO9613-2 Acoustics – Attenuation of sound during propagation outdoors – Part 2: General method of calculation. 
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8 Applicable Noise Standards 

8.1 The site is located within the Airport zone in the Operative Wellington City District 

Plan (‘WCDP’) and is designated as described in the next section. The adjacent 

sites include other Airport properties to the north and west, Outer Residential 

properties to the southwest and to the east, and Open Space B land to the east 

and along the coast to the southwest.  

Existing Designation Requirements 

8.2 The site is currently subject to the conditions in Designation 58 in the WCDP, 

which are not sought to be altered by this NOR. Noise related conditions are 

described in condition 5 and include the following limits for operational noise, 

measured in accordance with NZS6801:1991: 

 7am-6pm 6pm-10pm 10pm-7am 

L95 45 dBA 40 dBA 35 dBA 

L10 55 dBA 50 dBA 45 dBA 

Lmax   65 dBA 

    

8.3 Noise from safety signals, warning devices and emergency pressure relief valves 

are excluded, as are certain activities occurring between 7am and 8pm including 

vehicle engines and construction noise.7 

8.4 The current limits in condition 5 Designation 58 are 5 decibels higher when the 

noise source operates for less than 20% of a one-hour period and by 10 dB when 

it operates for less than 5% of a one-hour period.8  The limits are 5 dB lower 

when the noise is impulsive or tonal.9,10    

Permitted Activity Limits 

8.5 The noise rules which apply to the underlying Airport Zone, for non-aircraft 

related activities, are described in Wellington City District Plan Standard 

11.1.1.1.8 and include the following limits on “land based activities”, not including 

aircraft activities, measured at any residential site using NZS6801:2008 and 

assessed using NZS6802:2008: 

Monday to Saturday 7am to 10pm 55 dB LAeq(15min) 

At all other times 45 dB LAeq(15min) 

 
7 AEE, Appendix D, condition 5.1.1. 
8 AEE, Appendix D, condition 5.1.2. 
9 AEE, Appendix D, condition 5.1.2. 
10 Tonal noise is noise which is dominated by a single frequency or set of frequencies. NZS6802 provides a method for determining 
whether a measured noise is tonal for the purposes of assessing a penalty as required in Condition 5 of Designation 58. 



 

 9 

All days 10pm to 7am 75 dB LAFmax 

  

Discussion of Noise Standards 

8.6 While the SMF would comply with them, the noise conditions in Designation 58 

makes reference to the outdated version of the noise measurement standard 

(NZS6801:1991), and the noise assessment standard NZS6802:1991. These 

standards rely on the noise level descriptor dBA L10 which is “the noise level 

exceeded for 10% of a measurement period, typically 10 – 60 minutes”.  

8.7 Both standards (NZS6801 and NZS6802) have been superseded in 2008, and 

the newer version of each has been adopted in the operative Wellington City 

District Plan. The updated standard makes use of the LAeq noise descriptor which 

is “the logarithmic average noise level”, and provides a more robust means of 

analysis and assessment. For steady noise sources such as will be dominant at 

the SMF, LAeq and dBA L10 are expected to be numerically similar during 

operation of the plant.  

8.8 The proposed noise limit is described in Condition 30.1, which retains the 

numerical limits in Designation 58 and assesses them using the current version of 

NZS6801 and NZS6802. This is consistent with the District Plan noise limits, with 

the addition of the more stringent evening period which is included in the 

Designation rules.  

8.9 It is not useful to apply the L95 descriptor in condition 5 of Designation 58 to the 

SMF Project. This descriptor is not commonly used to control noise activities in 

New Zealand, (with the exception of wind farms which exhibit varying noise 

emissions with wind speed). The L95 descriptor is meant to describe the 

background sound in the absence of a subject sound, rather than to describe the 

level of the subject sound itself. 

9 Modelling Methodology 

9.1 I modelled the sound sources described in paragraph 5.1 of my Operational 

Noise report, and paragraph 5.1 of my Construction Noise report, within 

SoundPLAN version 8.2 software which implements the ISO9613 noise 

propagation model11. This model is internationally recognised as an effective 

method for industrial noise prediction, and considers the distance between source 

 
11 ISO9613-2 Acoustics – Attenuation of sound during propagation outdoors – Part 2: General method of calculation. 



 

 10 

and receiver, air absorption, the intervening shielding and ground attenuation, 

and any relevant reflections from buildings along the noise propagation path. 

9.2 The modelling in my reports was undertaken using the following method: 

a The sound power level of equipment inside each building (determined by 

calculation from measurements of similar equipment as described in 

paragraph 6.2 of this evidence) is summed and used to determine a 

reverberant level which is then radiated by the louvres and doors and 

windows in the indicative sizes and locations supplied. These are 

represented in the noise model by area sound power sources at these 

locations. 

b The outdoor plant and construction equipment is placed within the model as 

point sources at the designated locations, with individual sound power levels 

as described in my reports. 

9.3 In my noise model I have not included noise contributions from the existing Moa 

Point Treatment Plant, as the unattended noise measurements my team has 

collected, combined with my own attended observations indicate that it makes an 

insignificant amount of noise to the environment. 

9.4 The noise model produces calculated noise levels at noise sensitive locations, 

and a set of noise contours overlayed on a map of the area. These are detailed 

for construction and operational noise in my reports12,13. 

10 Existing noise environment 

10.1 The receiving environment includes the Airport, the proposed Freight hub across 

Stewart Duff Drive from the subject site, the Cyclotek building immediately 

adjacent to the southwest and residential properties along Moa Point Road and 

Kekerenga Street. The residential properties are considered to be noise sensitive 

activities; the other properties are not. 

10.2 As part of preparing my noise assessment report, my team and I have carried out 

attended noise measurements at five locations (as shown in Figure 1 below): 

a MP1 - Vacant land adjacent to the rear garden of 33 Moa Point Road; 

b MP2 - Vacant land between 39 & 40 Moa Point Road; 

 
12 Rp 002 R03 20210747 MMH SMF Construction Noise & Vibration. 
13 Rp 003 20210747 MH (Wellington SMF Noise Effects Assessment – Consent Stage). 
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c MP3 – Kekerenga St Play Area; 

d MP4 – Cyclotek Side Boundary; 

e MP5 – Cyclotek Road Boundary. 

 

Figure 1: Noise Measurement Locations 

10.3 Measurements at MP1, MP2, MP3 and MP5 included several air traffic 

movements and other airport activity noise; Measurement MP4 excluded air and 

road traffic noise to establish a steady noise level at Cyclotek. The noise level 

measurements are summarised in the following table.14 

Position 
Duration 

(mm:ss) 

Measured Noise Level (dB) 

LA10 LAmax LA95 

MP1 15:00 67 84 38 

MP2 15:00 63 77 41 

MP3 15:00 54 70 42 

MP4 2:00 48 49 46 

MP5 5:00 68 89 49 

 

 
14 AEE, Appendix K, Table 1. 
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10.4 Unattended noise level measurements over a period of 10 days were recorded at 

34 Kekerenga Street and 34 Moa Point Road, as referenced by UNM1 and UNM2 

in Figure 1 respectively). The unattended measurements show that: 

a The ambient noise level at both the Moa Point and Kekerenga Road sites 

are between 50 and 70 dB LA10 throughout the day, and generally between 

40 and 50 dB LA10 at night. The Kekerenga Road site tends to be louder by 

5 – 10 decibels than the Moa Point site and is commonly between 60 and 70 

dB LA10;  

b Background noise levels at the Kekerenga Road site are generally around 

40 – 45 dB LA95 at night and around 50 dB LA95 during daytime. At the Moa 

Point Road site background noise levels are as low as 25 dB LA95, but more 

commonly 30 – 35 dB LA95 at night and 40 – 45 dB LA95 during daytime. 

10.5 The attended measurements are consistent with the typical ranges of levels 

observed during the unattended measurements. 

10.6 The background sound at these locations is a mix of traffic noise which is 

dominant during daytime and infrequent at night, and natural sounds including 

wind, wave action and birds. The noise level at night is strongly dependant on 

weather and sea conditions. Although the quietest periods can be as much as 20 

dB below the allowable night-time noise limit, the sound of wind and surf typically 

occurs at levels similar to the allowable limit. I would generally characterise the 

area as having a natural noise environment at night, but characteristics of a built-

up suburban environment with a mix of industrial activity noise during daytime.  

11 Operational noise effects 

11.1 In my Operation Noise Effects Assessment Report,15 Table 3 lists (Appendix A  

to my evidence) the calculated sound pressure levels from proposed new plant at 

each dwelling within the neighbouring areas, and at the adjacent Cyclotek 

building. Figure 4 in that report presents the noise calculations as a set of 

graphical noise contours. 

11.2 The calculated sound pressure level at all dwellings are between 33 and 45 dB 

LA10, which complies with the 45 dB LA10 night-time noise limit described in 

condition 5 of the Designation 58 conditions (and well below the daytime noise 

limit of 55 dB LA10). The highest residential levels are found at 38 and 42 

Kekerenga St (44 dB LA10) and at 40 Kekerenga St (45 dB LA10). Note that 

 
15 AEE, Appendix K. 
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because it is assumed that all of the noise sources are steady, these predictions 

can also be read as dB LAeq, for comparison with the numerical limit in the District 

Plan and those proposed in the conditions of consent. This activity complies with 

those limits. 

11.3 These noise levels conservatively assume that all plant runs all the time, and the 

calculation includes items such as relief valves and flaring which would in practice 

rarely operate. If such items were excluded, the resulting “typical” noise level 

would be less. I expect that the typical character of noise from the SMF will be 

broadband steady noise dominated by fans, with a collection of different pump 

and motor sounds embedded within the broadband character.   

11.4 I have assumed that the proposed items of plant will not produce significant tones 

or impact noise. While it is possible that some items of plant would produce tones 

individually, the presence of many different items of plant in the total sound 

reaching noise sensitive activities make it highly unlikely that tones from any one 

source would sufficiently dominate the noise environment to bring about a penalty 

for such noise character. The assessment standard (NZS6802:2008) includes a 

requirement to consider tonality and penalises the reported noise level 

accordingly if tonality is present. In doing so, the proposed conditions ensure that 

the presence of unexpected tones would trigger a requirement to implement 

suitable mitigation, effectively requiring that tonality is not a feature of the noise 

emissions from the SMF. 

11.5 The measured background noise levels along Kekerenga Street are generally at 

least 35 dB LA95, and more commonly above 40 dB LA95; the ambient noise levels 

(noise from other foreground activities such as vehicles and wind gusts) between 

40 and 70 dBA L10.. This means that in most cases the noise from the SMF will 

be similar to the background noise at that location, and less than the ambient 

noise level caused by natural sounds and other sources. It is likely that at times 

when the natural background noise level is low, and at the locations with the 

highest exposure to SMF noise, the SMF noise would be clearly audible, but at a 

reasonable level. At other times the SMF noise would be largely masked by 

ambient noise, and the increase in noise level resulting from SMF would be 

negligible. 

11.6 At Moa Point Road the background level at night is generally 30 – 35 dBA L95, 

although occasionally as quiet as 25 dBA L95 which likely could include noise 

from the existing water treatment plant. Ambient noise from natural sources and 

traffic at night is typically between 40 – 50 dBA L10, and up to 70 dBA L10 during 

the day. At the quietest times at Moa Point Road (e.g. at night-time when wind 
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conditions are calm) the SMF is likely to be the dominant noise source; at other 

times SMF will produce noise at similar levels to the existing background sound 

level. At 33 – 35 Moa Point Road the noise from the SMF (40 - 43 dBA L10) is 

calculated to be similar to or slightly higher than the quietest observed ambient 

noise levels (40 dBA L10); at other times and at other properties, the SMF noise 

will be significantly quieter than other ambient noise sources. 

11.7 At all times the operational noise from the SMF is calculated to be at levels which, 

by comparison with District Plan noise limits and by comparison with the existing 

noise environment, reasonable. Only at the quietest times is it likely to be a 

dominant noise source. 

11.8 The noise level resulting from SMF activities calculated at 141 Stewart Duff Drive 

– the Cyclotek Pharmaceuticals site -- is 68 - 70 dBA L10. This is similar to the 

ambient noise level (68 dBA L10) already caused by traffic at this site, although 

would be steady noise rather than periodic noise.  

11.9 Cyclotek is concerned that there will be increases in noise and vibration, and 

suggested that these effects be minimised and their timing considered to avoid 

critical processes carried out at Cyclotek. 

11.10 The noise level I have calculated at this location is the result of a single package 

of progressive cavity pumps, located close to Cyclotek. I have modelled this 

system without any housing or other attenuation, but I understand there is an 

opportunity for a housing to be installed as a noise mitigation. This will 

conservatively reduce the noise level of these pumps by 15 decibels, which would 

reduce the total noise level at Cyclotek to 61 – 63 dBA L10.This noise level is 

slightly higher than the WCC “Business Zone” boundary noise limit which might 

apply elsewhere, and reasonable for an Industrial site. It is quieter than the noise 

from traffic presently impacting this site.  

12 Operational Noise Mitigations 

12.1 Mitigation of noise effects is achieved by the following means:16 

a Selection of plant with sound power levels capable of operating within 

appropriate noise limits. 

 
16 McGimpsey EIC, Appendix A, condition 25.2. 
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b Construction of enclosures around significant items of plant – including 

buildings housing large plant items, and noise housings and shrouds around 

specific outdoor items including the progressive cavity pumps. 

c Proposed noise limits which control noise emissions to a reasonable level, 

which is consistent with District Plan and Designation 58 noise levels. 

d Proposed noise assessment methodology as described by NZS6801:2008 

and NZS6802:2008 which include controls for tonality and appropriate 

adjustments for duration corrections, which result in operational noise 

assessment consistent with the intent of the District Plan. 

e Early and ongoing community engagement to understand particular noise 

sensitivities, and to allow the design and operation of the SMF to respond to 

these sensitivities. 

12.2 All of these mitigations have been adopted in the AEE, with items a and b forming 

part of the Project description, and c and d included in Condition 30.1. 

12.3 With these mitigations in place I consider that the operational noise will be 

reasonable, and will not cause adverse noise effects.  

13 Construction noise 

13.1 The sources of construction noise, vibration and proposed mitigation measures 

are outlined in the evidence of Mr Richard Galloway.17 

13.2 I have reviewed the construction noise mitigation measures proposed by Mr 

Galloway. If these measures are followed then my assessment is that the 

construction noise effects will be as predicted (or better) in the Construction 

Noise and Vibration Report (Appendix J to the AEE).  

13.3 In particular I note that Mr Galloway has already attended initial discussions with 

Cyclotek as part of a site inspection, and has established an undertaking to 

ongoing consultation as construction activities progress.18 The critical matters 

with respect to construction noise and vibration will be related to the ground 

conditions discovered through the process, and so this ongoing consultation is 

the best means to ensure that the construction process can proceed in a way 

which accommodates the requirements of Cyclotek. 

 
17 Galloway EIC, section 9. 
18 Galloway EIC, para 9.7. 
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13.4 This section of my evidence provides an assessment of residual construction 

noise effects against relevant noise performance standards. 

13.5 New Zealand Standard NZS 6803: 1999 “Acoustics - Construction Noise” 

provides guidelines as to what is considered reasonable under Section 16 of the 

Resource Management Act, being the general duty to “avoid unreasonable 

noise”. I have applied the noise guidelines from that standard to the assessment 

of construction noise effects in my Construction Noise and Vibration Report. The 

duration of the project (over 20 weeks) means the long-term duration noise limits 

would apply.  

13.6 For noise received at residential locations, the recommended noise limits are 

summarised in the following table from NZS6803:1999: 

Time of week Time period LAeq, dB LAFmax, dB 

Weekdays 0630 – 0730 55 75 

0730 – 1800 70 85 

1800 – 2000 65 80 

2000 – 0630 45 75 

Saturdays 0730 – 1800 70 85 

1800 – 0730 45 75 

Sundays and 

public holidays 

0730 – 1800 55 85 

1800 – 0730 45 75 

 

13.7 NZS6803:1999 also sets limits on construction noise received in industrial or 

commercial areas, being 70 dB LAeq or less during daytime, and 75 dB LAeq or 

less during night-time.  

13.8 I note that Designation 58 does not set construction noise limits, but in Condition 

18.7 does limit the hours in which construction can be carried out. In my opinion, 

noise arising from works outside of these hours can be managed by considering 

the appropriate noise limits described in NZS6803:1999, and adopting the 

management practices described in that standard. 
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Construction Noise Effects 

13.9 Construction noise has been calculated using the same methodology as for 

Operational noise.19 The SMF construction programme has been set out in eight 

phases, as described in Section 5.1 of my Construction Noise Effects report. For 

each phase the report details a set of activities and the equipment to be used, 

and the typical sound power levels of that equipment. This information is used to 

calculate a noise level at each noise sensitive location for each phase of 

construction. 

13.10 The construction noise levels predicted to be received by residential dwellings are 

in all cases less than the recommended daytime noise levels described in 

NZS6803:1999 (and referenced in SMF condition 25.3) for –daytime hours -- the 

recommended daytime noise limit for long term works is 70 dB LAeq. 

13.11 The following table lists the calculated noise levels for the four most exposed 

residential properties at which construction effects are expected to be the highest. 

The noise levels at other properties are lower. 

Receiver 
Noise Level (dBA) during Construction Phase 

1 2 3 4 5 6 7 8 

33 Moa Point Road 49 58 54 53 53 53 38 45 

34 Moa Point Road 49 56 53 52 52 52 37 45 

38 Kekerenga Street 43 55 50 49 49 49 36 40 

32 Kekerenga Street 41 55 49 48 48 48 34 39 

         

13.12 The construction noise level at 141 Stewart Duff Drive (Cyclotek 

Pharmaceuticals) is predicted to be between 68 and 84 dB LAeq, depending on 

the location of construction equipment on the site. This noise level at times 

exceeds the recommended noise levels for industrial and commercial sites by up 

to 14 decibels. Some mitigation of this noise will be provided by Cyclotek’s own 

concrete enclosure, although there are openings in this wall at some locations.  

13.13 Proposed condition 25.220 requires that the CNVMP addresses situations where 

construction will not comply with the limits in NZS6803:1999, and sets out 

mitigations to minimise exceedance and avoid, remedy or mitigate construction 

noise and vibration effects. This process will address the noise at Cyclotek, and 

will take account of the chosen construction methodologies and location of 

activities and plant.  

 
19 ISO9613-2 Acoustics – Attenuation of sound during propagation outdoors – Part 2: General method of calculation. 
20 McGimpsey EIC, Appendix A, condition 25.2. 
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13.14 We understand that night works may be required very infrequently as described 

earlier. The predicted noise level from concrete pouring activity is predicted to be 

47 – 52 dB LAeq at residential locations; plant movements are predicted to 

produce 41 – 49 dB LAeq at residential locations. Both of these activities may 

exceed the night-time recommended noise limits by 7 and 4 decibels 

respectively. I recommend that residents are advised of the times these activities 

will occur well in advance, and that the duration of each activity is well 

communicated. This is captured in SMF conditions 23.1 and 25.1(m) – (o).  

13.15 I note that although the resulting noise level exceeds the recommended night-

time construction noise limits, it is still below 65 dB LAeq – the level at which a 

reasonable indoor sleeping environment would not likely be achieved with 

windows closed. For this reason I consider that with adequate advance 

communication this activity would not cause an adverse noise effect.  

14 Construction vibration 

14.1 The sources of construction vibration and proposed mitigation of effects from 

those sources are outlined in the evidence of Mr Richard Galloway.21 

14.2 I have reviewed the construction vibration mitigation measures proposed by Mr 

Richard Galloway. If these construction vibration measures are followed then 

the effects will be as predicted (or better) in the Construction Noise and Vibration 

Report (Appendix J to the AEE).  

14.3 This section of my evidence provides an assessment of residual construction 

vibration effects against relevant vibration performance standards. 

Vibration Standards 

14.4 The Designation Conditions and WCC District Plan do not include any specific 

reference to vibration. However, the management of vibration still requires 

consideration as part of a construction noise and vibration management plan. 

This is captured in SMF Condition 25.4. 

14.5 Appropriate guidance relating to vibration limits to avoid structural damage can be 

found in German Standard DIN 4150-3:2016 “Vibration in buildings – Part 3: 

Effects on structures”. This standard is used widely in New Zealand and in 

consent conditions, issued by WCC. The criteria, expressed in peak particle 

 
21 Galloway EIC, section 9. 
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velocity (‘PPV’), are intended to avoid superficial damage to buildings and are 

well below the level at which structural damage occurs. 

14.6 The long-term vibration limits to be measured and assessed at the topmost floor 

of a neighbouring dwelling are summarised in the following table, reproduced 

from DIN 4150-3:2016. For this project, Line 1 – Commercial or Industrial 

buildings and Line 2 – Residential Buildings are applicable. 

 

Peak Particle Velocity Vibration 
Level (mm/s) 

Structure Type 
Topmost floor, 

horizontal 
direction 

Floor slabs, 
vertical 

direction 

Line 1.  Commercial or Industrial buildings 10 10 

Line 2.  Residential buildings 5 10 

Line 3. Historic or Sensitive Structures 2.5 10 
 

14.7 The criteria relate to the avoidance of cosmetic building damage, such as 

cracking in paint or plasterwork. Cosmetic building damage effects are deemed 

‘minor damage’ in the Standard and can generally be easily repaired. The 

cosmetic building damage thresholds are much lower than those that would result 

in structural damage. The Standard states: "Experience has shown that if these 

values are complied with, damage that reduces the serviceability of the building 

will not occur."22 

14.8 While the primary vibration concern is cosmetic building damage, people may be 

disturbed at levels significantly below the limits for cosmetic building damage in 

Section 5.3.1 British Standard BS 5228-2:2009 “Code of practice for noise and 

vibration control on construction and open sites – Part 2: Vibration” provides the 

following guidance on the amenity effects of vibration: 

Vibration Level Subjective Perception 

0.14mm/s PPV Just perceptible in the particularly sensitive environments  

0.3 mm/s PPV Just perceptible in normal residential environments  

1.0 mm/s PPV Typically acceptable with prior notification 

10 mm/s PPV 
Likely to be intolerable for any more than a very brief 
period. 

  

14.9 The evidence of Mr Richard Galloway describes what the potential construction 

activities are at the SMF that may cause perceptible levels of vibration within 

 
22 DIN 4150-3:2016 “Vibration in buildings – Part 3: Effects 



 

 20 

neighbouring buildings.23 The items identified are as follows, along with my 

predictions of the vibration levels caused by each:  

a Cast-in-place piling may generate low levels of vibration. However, we 

expect this to remain below PPV of 1 mm/s and considered acceptable. Note 

that this piling methodology generates lower levels of vibration when 

compared with other piling techniques (e.g. impact drive piles); 

b Rock breaking will occur at the north end of the site. The extent of rock 

breaking activities is at least 13 metres from freight hub activities, and 70 

metres from Cyclotek activities. At the freight hub this vibration may be 

perceptible, and I would recommend that rock breaking duration and timing 

is advised to freight hub staff. The level of vibration caused at Cyclotek will 

be very low and unlikely to be perceptible.  

c Additionally to the information provided in Mr Galloway’s evidence, I 

understand that plate compactors may be used from time to time. I predict 

that the vibration from this activity would not exceed a PPV of 0.3 mm/s and 

so will generally not be perceptible in adjacent buildings. 

14.10 I do not expect vibration from construction to be an issue at residences or across 

Stewart Duff Drive from the site, or beyond. Freight activities including material 

handling and truck movements are expected to produce higher levels of vibration 

at the freight hub. 

14.11 I recommend that the contractor is required to prepare a vibration management 

plan which considers the final construction methodology, and sets out mitigation 

measures such as described above. This is captured in proposed Condition 

25.4.24 With these measures in place, vibration levels will be reasonable at 

neighbouring properties. 

Construction Noise and Vibration – Conclusions 

14.12 The construction noise guidelines in New Zealand Standard NZS 6803: 1999 

Acoustics - Construction Noise are appropriate for this site, and I recommend the 

adoption of this standard to control and assess noise from construction activities. 

This has been adopted and included in SMF Condition 25.3. 

14.13 The noise levels predicted at residential dwellings are in all cases less than the 

recommended daytime noise levels described in NZS6803:1999. Some 

 
23 Galloway EIC, para 9.4. 
24 McGimpsey EIC, Appendix A, condition 25.3. 
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occasional night works are anticipated, and where these works produce noise 

levels which exceed the night-time guideline levels, noise effects can be 

managed by communication of the short duration of these activities to the 

community. Proposed Condition 25.1 sets out this requirement for 

communications.25 

14.14 The construction noise level at Cyclotek Pharmaceuticals is predicted to be 

between 68 and 84 dB LAeq, depending on the location of construction equipment 

on the site at any particular time. This noise level exceeds the recommended 

noise levels for industrial and commercial sites by up to 14 decibels. Some 

mitigation of this noise will be provided by Cyclotek’s own concrete enclosure, but 

additional noise mitigations as described in NZS6803, referenced in proposed 

Condition 25.326, will be required to be employed to comply with conditions and 

reduce activity noise levels to 70 dB LAeq or less, unless agreed with Cyclotek that 

higher noise levels would be acceptable. These mitigations would most likely 

involve noise barriers such as plywood or purpose-built construction noise 

barriers fastened to scaffolding, or site sheds or similar structures. 

14.15 I recommend that the contractor is required to prepare a noise and vibration 

management plan which considers the final construction methodology, and sets 

out appropriate mitigation measures as required. This has been adopted and 

included in proposed Condition 25.2.27 

14.16 With these steps taken, and with general adherence to the guidance of 

NZS6803:1999, it is my opinion that noise and vibration emission from 

construction of Wellington SMF will be reasonable and can be appropriately 

managed. 

15 Response to submissions 

15.1 I have reviewed the submissions that comment on matters relevant to my 

evidence.  I respond to the key matters raised below. 

Cyclotek Industries Limited 

15.2 Cyclotek Industries Limited (‘Cyclotek’) raises concerns about noise and 

vibration during both construction and operation. Cyclotek is concerned that there 

will be increases in noise and vibration, and suggested that these effects be 

 
25 McGimpsey EIC, Appendix A, condition 25.3. 
26 McGimpsey EIC, Appendix A, condition 25.3. 
27 McGimpsey EIC, Appendix A, condition 25.2. 
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minimised and their timing considered to avoid critical processes carried out at 

Cyclotek. 

15.3 I have commented on these matters in general terms in my evidence above at 

sections 11.8 - 11.10 (operational noise) and 13.12 - 13.13 (construction 

noise).  In response to the particular matters raised by Cyclotek, I consider that 

effects may be addressed as follows: 

a Construction activities will at times significantly increase the noise and 

vibration level received by the Cyclotek building. Mitigation of noise effects 

has been described in the preceding section of my evidence, and I refer to 

the evidence of Mr Richard Galloway in which he discusses initial 

discussions with Cyclotek around construction noise and vibration impacts, 

and the establishment of communications which will continue as construction 

progresses, to manage the timing of construction activities.28 

b Operational noise received by Cyclotek is not expected to increase the noise 

level above that currently caused by traffic and airport activities; however the 

frequency with which these noise levels are received will likely increase. 

Housing which is now proposed around the progressive cavity pumps will 

reduce the operational noise level to one which is typical of the current 

daytime noise environment, and will in my opinion be reasonable.  

c Operational vibration is not anticipated to exceed levels presently caused by 

road traffic. 

Guardians of the Bay 

15.4 Guardians of the Bay (‘GOTB’) raise concerns about construction noise. GOTB 

are particularly concerned about the noise from oversize activities which need to 

use the airport runway for access at night. This has been discussed in Mr 

Galloway’s evidence,29 and I have commented on these matters in general terms 

in my evidence above at section 13.14 - 13.15.   In response to the particular 

matters raised by GOTB, I consider that consultation and a good communication 

methodology as required by proposed Condition 25.1 is critical to addressing 

these concerns.  

15.5 The calculated noise levels from daytime construction noise at dwellings are as 

high as 58 dB LAeq, as received at parts of Moa Point Road during the “enabling 

works” stage which includes demolition of buildings, earthworks and services 

 
28 Galloway EIC, para 9.6. 
29 Gallow EIC, section 9.  
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relocation. No night-time work is proposed during this stage, and the resulting 

daytime noise level is similar to existing daytime noise levels. 

15.6 Night-time works may be required during the Plant Installation and 

Commissioning stages; the highest noise levels calculated for these stages are 

53 and 45 dB LAeq respectively. As noted by GOTB, crane activity is responsible 

for the 53 dB LAeq received during plant installation.  

15.7 A noise level of 53 dB LAeq is 8 decibels higher than either the permitted activity 

noise limit or the night-time construction noise limit at the nearest properties – 

three properties are calculated to receive noise levels above 50 dB LAeq, and a 

further 19 properties would receive noise levels between 45 and 50 dB LAeq. The 

background sound level at these residential locations at night varies significantly 

depending on weather, but it is likely that the preferred time for high crane 

activities would be during low wind speeds when noise levels are the lowest. This 

activity is likely to be audible during these times. I recommend that residents are 

advised of the times these activities will occur well in advance, and that the 

duration of each activity is well communicated. This is captured in proposed 

conditions 23.1 and 25.1(m) – (o). 

15.8 As I have discussed in sections 13.14 - 13.15 of this evidence, the calculated 

noise levels of this activity are such that a reasonable night-time sleeping 

environment can be achieved. I have recommended that further mitigations (e.g. 

relocation of affected residents during these activities) should only be considered 

if the activity is found to produce a noise level of 65 dB LAeq or higher at night, . 

16 Response to Section 42A Officer’s Report 

16.1 The Section 42A Officer’s Report supports the conclusions of my reports, and 

reinforces several of the matters discussed in my evidence, as follows: 

a Construction noise at Cyclotek which is higher than the noise limits 

described in NZ6803:1999. I have addressed this matter in Sections 13.12 

and 13.13 in this evidence, and again in response to Cyclotek’s submission 

in Section 15.5.  

b The Section 42A Officer agrees with the WCC noise expert Mr Hannah that 

no provision for compensation or accommodation for residents in relation to 
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night works is necessary.30 I address this provision at sections 13.14 - 13.15 

of my evidence. 

c Night-time construction noise effects at dwellings, as raised by Guardians of 

the Bay. I have addressed this matter in Sections 15.6 - 15.8 of my 

evidence. I agree with the Council’s assessment that at the predicted noise 

levels no further mitigation is required.31 

d Need for a Construction Noise and Vibration Plan. I have proposed that such 

a plan be prepared, and this has been adopted in proposed condition 25.2. 

16.2 I agree with the assessments made by the Section 42A Officer and am confident 

that the matters raised have been suitably addressed by the SMF Conditions 

which have been adopted.  

17 Conclusions 

17.1 The calculated sound pressure level at all dwellings comply with the night-time 

noise limit described the Designation 58 conditions (and well below the daytime 

noise limit). The highest residential levels are found at 38 and 42 Kekerenga St 

and at 40 Kekerenga St.  

17.2 At the loudest calculated locations the noise from the SMF will be similar to or 

less than the ambient noise at most times. It is likely that at the times when the 

ambient environment is at its quietest, the SMF noise would be clearly audible, 

but at a reasonable level. At other times the SMF noise would be largely masked 

by ambient noise, and the increase in noise level resulting from SMF would be 

negligible. 

17.3 At all times the operational noise from the SMF is determined to be reasonable, 

and only at the quietest times is it likely to be a dominant noise source. 

17.4 I have reviewed the construction noise and vibration mitigation measures 

proposed by Mr Richard Galloway. If these measures are followed then my 

assessment is that the construction noise and vibration effects will be as 

predicted (or better) in the Construction Noise and Vibration Report (Appendix J 

to the AEE).  

 
30 Section 42A Officer’s Report, page 15, section 8.1.6. 
31 Section 42A Officer’s Report, page 33, section 8.2.5. 
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17.5 I recommend that the contractor is required to prepare a noise and vibration 

management plan which considers the final construction methodology, and sets 

out appropriate mitigation measures as required. 

17.6 With these steps taken, and with general adherence to the guidance of 

NZS6803:1999, it is my opinion that noise and vibration emissions from 

construction of the SMF will be reasonable and can be appropriately managed. 

 

Michael Miklin Halstead 

18 November 2022 
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Appendix A Calculated operational noise levels  
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