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1.0 INTRODUCTION 

The Wellington Sludge Minimisation Facility (SMF) is proposed to be built adjacent to the Moa Point 
Wastewater Treatment Plant, to optimise the management of sewage in the region. The details and 
design drivers of this project are explained elsewhere. 

The plant comprises several buildings which contain noise-generating plant, vented to the 
atmosphere by louvres, and a collection of outdoor plant which produces noise.  

Marshall Day Acoustics has been engaged to prepare this report, which presents calculated noise 
levels from the design of the site submitted for consent to allow the noise effects on the 
neighbouring properties to be evaluated. A survey of existing noise environment provides context for 
this assessment. 

2.0 THE PROPOSAL 

The site is located south-east of Wellington city centre, between Wellington International Airport, 
Miramar Golf Course and the existing Moa Point wastewater treatment plant (WWTP). 

The site is to be level with Stewart Duff Drive, and thus will sit below the existing WWTP. 
Neighbouring residential properties will be shielded from most of the plant by the rising topography 
on which the WWTP is situated. 

3.0 NOISE STANDARDS 

The site is located within the Airport zone 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. These zones are described in Figure 1, where the area of the designation is bounded by 
yellow and black dashed lines. The area specifically under development is shown outlined in red in 
Figure 2. 

Figure 1 – Zoning Map – Wellington City Council District Plan 
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3.1 Existing Designation Requirements 

The site is subject to the conditions in Designation 58 in the Wellington City Council District Plan 
operative 4 May 2021. Noise related conditions are described in condition 5 as follows: 

 

3.2 Permitted Activity Limits 

The noise rules which apply to the underlying Airport Zone, for non-aircraft related activities, are 
described in Wellington City District Plan rule 11.1.1.1.8: 

 

3.3 Discussion of Noise Rules 

The noise rules in Designation 58 makes reference to the 1991 version of the noise measurement 
standard NZS6801, and uses the noise level descriptor dBA L10 which is employed in the noise 
assessment standard NZS6802:1991.  

Both standards 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 provides a more robust means of analysis and assessment. For steady noise sources 
such as will be dominant at the Wellington SMF, the two descriptors are expected to be numerically 
similar.  

Because of this, the daytime and night-time noise limits in the designation are consistent with those 
of the underlying zoning. The limits in the designation provide some additional protection during the 
evening period (8pm – 10pm). Compliance with the night-time noise limits will in effect provide this 
evening protection automatically. 

If there is opportunity to review the noise limits in the designation, we would recommend adopting 
reference to the 2008 versions of the NZS 6801 and 6802 standards, including setting the noise limits 
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in terms of dB LAeq. The numerical values should be retained – 55 dB LAeq daytime, 50 dB LAeq evening 
(if specifically required), and 45 dB LAeq night-time.  

A more pragmatic rule would be to adopt the same timeframes as listed in rule 11.1.1.1.8, as this 
would relieve the discrepancy between noise sources within the project site and those immediately 
adjacent in the Airport noise zone.  

We note that in either case, it is not useful to include the L95 descriptor (or the L90 descriptor which 
performs the same function in the 2008 standard). This descriptor is not used to control noise 
activities in New Zealand, with the exception of wind farms which exhibit varying noise emissions 
with wind speed. 

4.0 EXISTING ENVIRONMENT 

The receiving environment includes the airport – most directly the freight hub across Stewart Duff 
Drive from the subject site and the Cyclotek building immediately adjacent to the southwest – and 
residential properties as described previously.  

The residential properties are considered to be noise sensitive activities. The other properties are 
not, although they should be protected from noise by best practicable option to a reasonable level, 
which in this case would be that noise level consistent with noise received from normal airport and 
road traffic activities. 

4.1 Attended Noise Measurements 

Measurements at all sites were carried out with Brüel and Kjær model 2250 Type 1 sound level 
meters. The microphones were mounted at heights of approximately 1.5 m above local ground level 
with all measurements made under free field conditions. Measurements were obtained using the 
‘Fast’ response time and A-weighting frequency network. The equipment was calibrated before and 
after each noise survey and negligible drifts were observed. 

Measurement locations are shown in Figure 2. 

Measurement position 1 (MP1 – 33 Moa Pt Road) 

This measurement position was located in the vacant land adjacent to the rear garden of 33 Moa 
Point Road, with the proposed site located to the north. This measurement location provides a 
comparison to the unattended noise measurements at 34 Moa Point Road. During the measurement 
period, noise from Wellington Airport dominated the noise environment. Three aircraft movements 
were observed (one A320, one Atr-72 and one A320), taking off or landing from the south. Noise 
from the water treatment plant was not audible. Weather conditions were dry with a moderate 
breeze.  

Measurement position 2 (MP2 – 39-40 Moa Pt Road) 

This measurement position was located in the vacant land between 39 & 40 Moa Point Road, with 
the proposed site located to the north-west. This measurement location provides a comparison to 
the unattended noise measurements at 34 Moa Point Road. During the measurement period, noise 
from Wellington Airport dominated the noise environment. Five aircraft movements were observed 
(three Q300 and two ATR-72), taking off or landing from the south. Noise from the water treatment 
plant was not audible. Weather conditions were dry with a moderate breeze.  

Measurement position 3 (MP3 – Kekerenga St Play Area) 

This measurement position was located within the Kekerenga Street Play Area, with the proposed 
site located to the-west. This measurement location provides a comparison to the unattended noise 
measurements at 34 Kekerenga Street. During the measurement period, noise from Wellington 
Airport was audible along with road traffic. No aircraft movements were observed during the 
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measurement. However, noise from aircraft idling or taxiing was audible. Noise from the water 
treatment plant was not audible.  Weather conditions were dry with a moderate breeze.  

Measurement position 4 (MP4 – Cyclotek Side Boundary) 

This measurement position was located outside the block wall which separates the Cyclotek building 
from the subject site. Measurements were taken during evening hours, and excluded road and air 
traffic noise by pausing measurement during these events. The measurements represent the steady 
noise caused by existing waste water treatment plant operation. The reported values have been 
adjusted by -3 dB to account for the façade reflection from the wall. 

Measurement position 5 (MP5 – Cyclotek Road Boundary) 

This measurement position was located near to the Cyclotek front façade, set back from the road at 
the same distance as the actual building façade. This measurement included typical road and air 
traffic noise – one jet take-off, one turboprop take-off, one medium duty truck, and around 25 
passenger vehicles. This measurement represents ambient noise conditions during early morning or 
evening periods. Water treatment plant noise was audible between traffic events. No façade 
correction was required at this location. 

Table 1 summarises the attended measurement results collected near the subject site. 

Table 1 Moa Point Attended Noise Measurements Results 

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 
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4.2 Unattended Noise Measurements 

Unattended noise level measurements over a period of 10 days were recorded at 34 Kekerenga 
Street and 34 Moa Pt Road, as indicated by UNM1 and UNM2 respectively) in Figure 2. The results of 
these measurements are shown graphically in Figure 3. 

The unattended measurements show that the ambient noise level at both the Moa Pt 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 Pt site and 
is commonly between 60 and 70 dB LA10.  

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 Pt 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. 

The attended measurements are consistent with the typical ranges of levels observed during the 
unattended measurements. 
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Figure 2 – Measurement Locations 
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Figure 3 – Unattended Noise Measurement Results 
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5.0 NOISE LEVEL PREDICTIONS 

We have carried out calculation of noise levels on the basis of the following items of plant, as 
provided by Beca. This list of equipment includes plant inside the Energy and Thermal Drying Building 
(ETD), Electrical and Control Building (EC), Main Sludge Process Building (MSP), Reception Building, 
Export Area, and outdoor plant.  The location of these buildings and plant items have been modelled 
generally as described in Beca documents as follows: 

3258521-AA-000-K0120 

3258521-AA-000-K3001 – K3005 

3258521-AA-300-K3006 

3258521-AA-300-K4030 – K4031 

3258521-AA-200-K5020 

3258521-AA-300-K5030  

3258521-AA-500-K5050 – K5051 

Additional advice has also been received directly from the Beca design team.  

We have not included contributions from the existing Wellington Water Treatment Plant, as 
unattended noise measurements combined with our attended observations indicate an insignificant 
contribution to the noise environment. 

5.1 Source Sound Power Levels 

The sound power level of equipment inside each building 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. 

The outdoor plant is placed within the model as point sources at the designated locations, with 
individual sound power levels as indicated. 

Table 2 – Items of Plant and modelled sound power levels 

Main Sludge Process Building -  
Total Lw = 114 dBA; Total Lp = 89 dBA    

Equipment Quantity Operating Regime Total LwA 

Pre THP Centrifuge 3 Duty/Duty/Standby 111 

Pre THP Centrifuge Cake conveyors 2 Duty/Duty/Standby 101 

Polymer Dosing Package Plant pre THP 1 Duty 83 

THP Sludge silo sliding floor hydraulics & pump 3 Duty/Duty/Standby 99 

Thermal Hydrolysis Plant (THP) 2 Duty/Duty 99 

Coolers (post THP) 2 Duty/Duty 84 

Post Digestion Centrifuge  2 Duty/Standby 108 

Post Digestion Centrifuge Cake pumps 2 Duty/Duty 93 

Polymer Dosing Package Plant Post Digestion 1 Duty 83 

Air compressor and receivers (THP/Flare/Boiler) 4 Duty/Standby 98 

Water booster package (Potable) 2 Duty/Standby 103 
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Energy and Thermal Drying Building -  
Total Lw = 114 dBA; Total Lp = 90 dBA   

Equipment Quantity Operating Regime Total LwA 

Boiler Package 2 Duty/Standby 96 

Dryer 1 Duty 58 

Dried sludge transfer system 1 Duty 93 

Air compressor and receivers 1 Duty 98 

Combined Heat & Power (CHP Units) 1 Duty 113 

Water booster package (Disinfected FE) 2 Duty/Standby 106 

    
 

Electrical and Control Building -  Ground 
Total Lw = 94 dBA; Total Lp = 78 dBA   

Equipment Quantity Operating Regime Total LwA 

Pre THP centrifuge feed tank mixing 2 Duty/Duty 86 

Pre THP centrifuge feed pumps 4 Duty 93 

    
Electrical and Control Building -  Level 1 
Total Lw = 93 dBA; Total Lp = 83 dBA   

Equipment Quantity Operating Regime Total LwA 

Dryer feed pump/conveyor 1 Duty 93 

    
Receiving Building – WWTP Site, outdoors 
Total Lw = 93 dBA   

Equipment Quantity Quantity Operating Total LwA 

Cake Reception / Import Process 1 Duty 93 

    
Export Building - Total Lw = 99 dBA; Total Lp = 88 dBA   

Equipment Quantity Operating Regime Total LwA 

Export Storage & hydraulic pack 1 Duty/Standby 96 

    

Outdoor Plant Items    

Equipment Quantity Operating Regime Total LwA 

Flare biogas 1 Duty 83 

Siloxane Plant and H2S scrubbing plant 1 Duty 86 

Odour treatment fans 2 Duty/Standby 93 

Membrane Gas Holder blower 2 Duty/Duty 96 

Digester Mixing System 3 Duty/Duty/Standby 101 

Digestate Tank mixing  2 Duty/Standby 92 

Post Digestion centrifuge feed pumps 2 Duty/Standby 96 

Progressive Cavity Pumps (recirc) 4 Duty/Standby 96 

Building Services (Inc. HVAC) 2 Duty/duty 92 
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5.2 Modelling Methodology 

The sound power levels listed above are modelled within SoundPLAN version 8.2, which implements 
the ISO9613 noise propagation model. This model considers the distance between source and 
receiver, air absorption, the intervening shielding and ground attenuation, and any relevant 
reflections from buildings along the noise propagation path. 

The model produces calculated noise levels at noise sensitive locations, and a set of noise contours 
overlayed on a map of the area.  

5.3 Predicted Noise Levels 

Table 3 lists the calculated sound pressure levels from proposed new plant at each dwelling within 
the neighbouring areas, and at the adjacent Cyclotek building (141 Stewart Duff Drive). 

Table 3 – Calculated Noise Level 

Receiver Noise Level 
dBA L10 

 Receiver Noise Level 
dBA L10 

33 Moa Point Road 43  32 Kekerenga Street 42 

34 Moa Point Road 42  34 Kekerenga Street 42 

35 Moa Point Road 40  38 Kekerenga Street 44 

36 Moa Point Road 39  40 Kekerenga Street 45 

36A Moa Point Road 40  42  Kekerenga Street 44 

37 Moa Point Road 38  44  Kekerenga Street 43 

37A Moa Point Road 40  46 Kekerenga Street 43 

38 Moa Point Road 37  48 Kekerenga Street 43 

39 Moa Point Road 39  48A Kekerenga Street 41 

40 Moa Point Road 37  50 Kekerenga Street 41 

41 Moa Point Road 35  50A Kekerenga Street 40 

42 Moa Point Road 35  52 Kekerenga Street 35 

42A Moa Point Road 33  52A Kekerenga Street 37 

43 Moa Point Road 34  

  

44 Moa Point Road 34  141 Stewart Duff Drive 70 

44A Moa Point Road 33  

  

45 Moa Point Road 33  

  

45A Moa Point Road 34  

  

46 Moa Point Road 34  

  

46A Moa Point Road 33  

  

47 Moa Point Road 32  

  

47A Moa Point Road 32  

  

48 Moa Point Road 32  

  

 

Figure 4 presents the noise calculations as a set of graphical noise contours. 
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Figure 4 – Graphical Noise Contours 
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6.0 ASSESSMENT OF EFFECTS 

The calculated sound pressure level at all dwellings complies with the 45 dBA L10 night-time noise 
limit described in the designation conditions (and well below the daytime noise limit of 55 dBA L10).  

These noise levels have not been corrected for duration – they presume that all plant runs all the 
time, and includes items of plant which would be excluded from the noise limits, such as relief valves 
and flaring. If such corrections were included this could reduce the calculated noise level. 

The calculations also assume that no tones or impact sounds are present, or are masked by noise 
from other items of plant, or by the ambient environment. In practice, it will be necessary to ensure 
that at least the loudest items of plant – particularly outdoor odour control fans – are free from such 
character. If penalties are imposed for tones or impact noise, properties where the resulting 
calculated level are calculated to be 40 dBA or higher could exceed district plan noise limits. 
However, the relatively high ambient noise levels would likely mask such character and make it 
unlikely a penalty would be appropriate. 

The measured background noise levels along Kekerenga Street are generally at least 35 dBA L95, and 
more commonly above 40 dBA L95. This suggests that even at the loudest calculated locations the 
noise from the SMF will be similar to the background noise, and less than the ambient noise level 
caused by natural sounds and other sources. It is likely that at the quietest times 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. 

At Moa Pt 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. At the 
quietest times 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 Pt Road the noise from 
SMF is calculated to be similar or slightly higher than the quietest observed ambient noise levels; at 
other times and at other properties, the SMF noise will be significantly quieter than other ambient 
noise sources. 

At all times the noise from SMF is calculated to be reasonable, and only at the quietest times to be a 
dominant noise source. 

The noise level calculated at 141 Stewart Duff Drive – the Cyclotek Pharmaceuticals site, is 68 - 70 
dBA. This is similar to the noise level caused by traffic along this site, although would be steady noise 
rather than periodic noise.  

We understand that Cyclotek activities operate generally during early morning, and that the activity 
is not noise sensitive. The noise levels predicted from SMF activities are consistent with the average 
airport activity noise level, although at the rear of the Cyclotek building the proposed activity would 
create a steady noise level rather than an intermittent one.  

Our current understanding is that noise levels as predicted are not unreasonably high from the 
Cyclotek perspective, and we do not expect that mitigation is required.  
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7.0 CONCLUSIONS 

Calculations indicate that noise from SMF will comply with the L10 noise limits described in the site 
designation. For consistency we recommend that the designation conditions adopt the requirements 
of the operative district plan limits for the Airport zone, for non-aircraft related activities. On the 
basis that the SMF activities comply with these noise limits, noise is predicted to be reasonable in the 
context of the background and ambient noise environment at residential noise sensitive activities, 
and at times insignificant.  

Noise at the Cyclotek site will be elevated, consistent with existing ambient noise levels, except that it 
will be a constant, rather than intermittent, source of noise.  

Noise modelling during the detailed design stage will ensure that the noise levels predicted in this 
report may be considered upper limits on noise emissions in the final configuration. 
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APPENDIX A GLOSSARY OF TERMINOLOGY 

 

Background sound The sound that is continuously present in a room our outdoor location. Often 
expressed as the A-weighted sound level exceeded for 90 % of a given time period 
i.e. LA90. 

Emission Sound that is generated by, and propagates away from, a source. 

Frequency Sound occurs over a range of frequencies, extending from the very low (e.g. 
thunder) to the very high (e.g. mosquito buzz). Measured in units of Hertz (Hz). 

Humans typically hear sounds between 20 Hz and 20 kHz. High frequency acuity 
naturally reduces with age most adults can hear up to 15 kHz. 

Hertz (Hz) The unit of frequency, named after Gustav Hertz (1887-1975). One hertz is one 
pressure cycle of sound per second.  

One thousand hertz – 1000 cycles per second – is a kilohertz (kHz). 

Noise A subjective term used to describe sound that is unwanted by, or distracting to, the 
receiver. 

Special audible 
characteristics 

Distinctive characteristics of a sound that make it more likely to cause annoyance 
or disturbance. A penalty of up to 5 decibels can be applied when assessing sounds 
with SAC Examples are tonality – a hum or a whine) and impulsiveness – bangs or 
thumps. 

Total sound 

Or 

Ambient sound 

The totally encompassing sound in a given situation at a given time, from all 
sources near and far, including the Specific Sound.  See also Residual Sound. 

 

This definition is from NZS 6802:2008. 
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