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EXECUTIVE SUMMARY 

This report provides an assessment of the potential noise effects arising from the proposed Mineral 
Separation Plant (MSP) at Rapahoe.   

Noise generation will include truck movements to the MSP and rail loadout of the final product.  Processing 
will occur within fully enclosed buildings. 

The nearest dwellings to the MSP are located along State Highway 6 (Seven Mile Road) and their existing 
daytime noise environment is approximately 55 to 60 dB LAeq, dominated by traffic and surf noise.  At night, 
traffic noise reduces and surf noise becomes more prominent, resulting in a noise environment in the order 
of 45 dB LAeq. 

Noise levels from the MSP are predicted to comply with the Grey District Plan (GDP) daytime and night-
time permitted activity noise limits of 55 and 45 dB LA10 respectively.  The exception is during the day on 
Sundays when a 45 dB LA10 daytime limit currently applies. Daytime noise emissions from the MSP are 
predicted to be in the range 35 to 49 dB LA10 and less than 45 dB LA10 at night. 

As rail loading will occur within the KiwiRail designation, our understanding is this activity is exempt from 
assessment against the District Plan limits and is permitted under the general purpose of the designation. 

With reference to the existing noise environment, recommended criteria set out in New Zealand Standard 
NZS 6802:2008, World Health Organisation published guidance and the notified noise limits in the Te Tai o 
Poutini Plan, we recommend that the following noise levels are adopted to ensure that noise effects are 
acceptable at residential receivers. 

• Daytime 0700 to 2200:  55 dB LAeq(15 min) 

• Night-time 2200 to 0700:   45 dB LAeq(15 min) and 75 dB LAFmax 

During the construction phase of the project, noise levels are expected to comply with the NZS 6803:1999 
Standard for construction noise. The analysis of typical equipment, such as excavators and grinders and 
concrete trucks, shows that noise levels at the nearest dwelling, 905 Seven Mile Road, will not exceed the 
70 dB LAeq limit. 

We have provided suggested wording for conditions that we recommend be incorporated into the 
consent, if granted, to ensure noise from the activity is adequately controlled throughout the life of the 
MSP. 

As a result of our analysis, we consider noise effects from the proposed MSP will result in acceptable noise 
effects at the nearest dwellings with respect to the permitted activity noise levels and existing noise 
environment. 
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1.0 INTRODUCTION 

Marshall Day Acoustics has been engaged by TiGa Minerals and Metals to assess the potential  
noise-related effects from their proposed Mineral Separation Plant (MSP) Project located in 
Rapahoe within the Grey District Council local authority area. 

This report provides: 

• An overview of the proposed activity; 

• A review of applicable noise assessment criteria; 

• A description of the existing noise environment; 

• Predicted noise levels from the proposed activity; 

• Predicted noise levels during the construction phase 

• An assessment of the potential noise effects at nearby noise sensitive receivers; and  

• Recommendations for the management of noise from the site. 

A glossary of the terminology used in this report is provided in Appendix A. 

2.0 PROPOSED SITE AND SURROUNDING ENVIRONMENT 

2.1 Proposed Site 

The Mineral Separation Plant (MSP) is proposed to be located on a 5-hectare site along Seven Mile 
Road, Rapahoe, within the Rural Zone (highlighted in pink) in Figure 1. Trucks carrying heavy 
mineral concentrate (HMC) from the mine at the Barrytown site are expected to access the MSP 
via the existing site entrance to the north of the Rapahoe township, indicated by a blue dashed 
line. This route is approximately 120-150 metres from receivers in the Township Zone (highlighted 
in light blue).  

Figure 1: Aerial view of Grey District Plan zoning , MSP location and nearest receivers 
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As shown in Figure 1, the nearest receivers to the proposed truck access road are located at 1060 
Stewart Street, 18 Morpeth Street, and 980 Seven Mile Road.  The closest residential receiver to 
the proposed MSP is at 905 Seven Mile Road. 

In addition to the established dwellings, we understand that a subdivision consent application has 
been submitted for the site identified in Figure 1.   

We understand that rail loading activity will occur within the KiwiRail designation and therefore rail 
movements are exempt from assessment against the District Plan limits. 

2.2 Site description 

Figure 2 and Figure 3 illustrate the main buildings of the proposed processing facility including a 
container storage yard  and bulk bag, tails and garnet stockpile sheds, all interconnected by 
conveyors for material handling. Additional facilities include site offices, a maintenance shelter, a 
fire water tank, and a fuel storage area. 

The concentrated product will be stored in the container yard adjacent to the rail line as shown in 
Figure 3, and will be shipped by rail approximately once per week to either the Timaru or Lyttleton 
Port. 

The MSP will operate 24hrs per day, 7 days a week.  We understand there will be no more than 80 
truck movements per day to the site. 

Figure 2: Mineral Separation Plant Site Plant (east elevation) 

  

Figure 3: Mineral Separation Plant Site Plant Loadout area (west elevation) 
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3.0 EXISTING AMBIENT NOISE ENVIRONMENT 

On 14 and 15 August 2024, attended noise measurements were performed at two positions shown 
in Figure 4 that represent the closest dwellings to the activity. The noise surveys were undertaken 
during fine conditions with light winds. Further information such as equipment and calibration 
details are provided in Appendix B. 

Figure 4: Measurement positions, nearest receivers, proposed access road and MSP 
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The ambient monitoring positions are described below: 

• Position MP1: Approximately 140 metres from the proposed access road. This position is 
intended to capture ambient noise levels similar to those experienced at dwellings that are 
well set-back from the road, such as 1060 Stewart Street, 18 Morpeth Street and 3 Anderson 
Street as illustrated in Figure 4 

• Position MP2: Approximately 10 metres from the edge of State Highway 6. This position is 
intended to capture ambient noise levels similar to the nearest dwelling to the MSP located at 
905 Seven Mile Road and the proposed subdivision. 

A summary of our attended ambient noise survey results is provided in Table 1. The duration of 
each measurement was generally 15 minutes. Details of each measurement are listed in Table 1 

Table 1: Summary of attended ambient noise survey results 

Position Measured noise levels 

 dB LAeq dB LA10 dB LAFmax 

Daytime 

MP1 41 43 55 

MP2 57 59 79 

Night-time 

MP1 36 37 60 

MP2 47 49 68 

During the daytime, noise levels at MP1 reflect a relatively quiet environment, with measured 
levels of 41 dB LAeq (15 min). Background noise is primarily influenced by distant traffic from State 
Highway 6, along with contributions from surf noise, birds, and insects. At night, conditions 
become even quieter, with measured noise levels of 36 dB LAeq (15 min). 

In contrast, daytime noise levels at MP2 are significantly higher, reaching 57 dB LAeq (15 min), 
controlled by traffic activity along the State Highway 6 and distant surf noise. At night, recorded 
levels at MP2 indicate elevated noise levels compared to MP1, with measured levels of 
47 dB LAeq (15 min).  
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4.0 NOISE ASSESSMENT CRITERIA 

4.1 District Plan Noise Standards 

The proposed MSP site and surrounding properties are zoned Rural Environmental Area, and 
nearest receivers to the proposed access truck road are zoned Township under the Grey District 
Plan, as previously shown in Figure 1. The relevant District Plan noise standards are provided in 
Rule 19.7.16 and can be summarised as follows: 

Table 2: Summary of applicable Grey District Plan noise limits 

 Daytime (0700 – 2200 
hours) 

Night-time (2200 – 
0700 hours) 

Location dB LA10 dB LAmax dB LA10 dB LAmax 

Any activity shall be conducted such that 
the following noise limits are not exceeded 
at any point within the notional boundary 
of any Rural dwelling, other than the site 
from which the noise is created: 

    

Monday to Saturday 55 - 45 75 

Sunday 45 - 45 75 

Any activity shall be conducted such that 
the following noise limits are not exceeded 
within the boundary of any site in the 
Township Environment Area, 

    

Monday to Saturday 55  45 75 

Sunday 45  45 75 

The Grey District Plan also states that sound shall be measured in accordance with NZS 6801:1999 
“Acoustics – Measurement of Environmental Sound” and assessed in accordance with NZS 
6802:1991 “Assessment of Environmental Sound”. Construction noise shall be measured and 
assessed in accordance with NZS 6803:1999 “Acoustics – Construction Noise”. 

4.2 Proposed Te Tai o Poutini Plan 

We understand the Te Tai o Poutini Plan (TTPP) has been notified and, at the time of writing, the 
noise provisions have no legal effect.  The current form of the applicable noise limits are set out in 
Table 3 but we note that both the form and numerical values are subject to change as a result of 
the submissions and hearing process.   

The notified provisions for noise generated within the Rural Zone are set out in NOISE – R6 under 
Part 2 of the TTPP as follows. 

Table 3: Summary of TTPP noise limits 

 Daytime (0700 – 2200 hours) Night-time (2200 – 0700 hours) 

 dB LAeq dB LAmax dB LAeq dB LAmax 

Noise generated by any activity shall 
not exceed the following noise limits 
at any point within the notional 
boundary of any sensitive activity 
within any site receiving noise: 

55 -- 45 75 
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The TTPP requires that sound shall be measured in accordance with NZS 6801:2008 Acoustics – 
Measurement of environmental sound and assessed in accordance with New Zealand Standard 
NZS 6802:2008 Acoustics - Environmental Noise.  

4.3 World Health Organisation Guidelines 

The World Health Organisation (WHO) Guidelines for Community Noise (Berglund, Lindvall and 
Schwela, 1999) provide guidelines for environmental noise exposure. For community or 
environmental noise, the critical health effects (those effects which occur at the lowest exposure 
levels) are sleep disturbance and annoyance. 

These guideline values are the exposure levels that represent the onset of the effect for the general 
population. 

Table 4: WHO guideline values for the critical health effects of community or environmental noise 

Specific Environment  Critical health effect(s)  dB LAeq Time base 
(hours) 

dB LAFmax 

Outdoor living area Serious annoyance, daytime & evening 

Moderate annoyance, daytime & 
evening  

55 

50 

16 

16 

- 

- 

Outside bedrooms Sleep disturbance, window open 
(outdoor values) 

45 8 60 

4.4 NZS 6802:2008 Guideline Upper Noise Limits 

The 2008 version of NZS 6802:2008 “Acoustics - Environmental Noise” (note that the District Plan 
refers to the 1991 version) makes reference to the following guideline upper limits of sound 
exposure at or within the notional boundary of a rural dwelling: 

• Daytime:  55 dB LAeq(15min) 

• Night-time:  45 dB LAeq(15min) and 75 dB LAFmax 

4.5 NZS 6803:1999 Construction Noise Standard 

Rural Environment Area Rule 19.7.16 requires that construction noise is assessed in accordance 
with New Zealand Standard NZS 6803: 1999 “Acoustics - Construction Noise”.  NZS 6803 sets out 
the following noise limits: 

Residential zones and dwellings in rural areas: 

Table 2 – Recommended upper limits for construction noise received in residential zones and dwellings in rural 
areas 

Time of week Time period Duration of work 

  Typical duration 

(dBA) 

Short-term duration 
(dBA) 

Long-term duration 
(dBA) 

  Leq Lmax Leq Lmax Leq Lmax 

Weekdays 0630-0730 60 75 65 75 55 75 

0730-1800 75 90 80 95 70 85 

1800-2000 70 85 75 90 65 80 

2000-0630 45 75 45 75 45 75 

Saturdays 0630-0730 45 75 45 75 45 75 

0730-1800 75 90 80 95 70 85 

1800-2000 45 75 45 75 45 75 
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2000-0630 45 75 45 75 45 75 

Sundays and 
public holidays 

0630-0730 45 75 45 75 45 75 

0730-1800 55 85 55 85 55 85 

1800-2000 45 75 45 75 45 75 

2000-0630 45 75 45 75 45 75 

In table 2: 

a) “Short-term” means construction work at any one location for up to 14 calendar days; 

b) “Typical duration” means construction work at any one location for more than 14 calendar days but less 
than 20 weeks; and 

c) “Long-term” means construction work at any one location with a duration exceeding 20 weeks. 

4.6 Discussion of Noise Assessment Criteria 

The GDP daytime noise standard of 55 dB LA10 is numerically consistent with the guideline upper 
noise limits provided in the TTPP, NZS 6802 and the WHO guideline value to minimise the onset of 
serious annoyance. However, the LA10 parameter is used rather than LAeq. The LAeq parameter is the 
energy averaged noise level which is used in the National Planning Standards and is consistent with 
industry best practice and the current New Zealand noise assessment standards. 

The GDP provides a 45 dB LA10 noise limit on Sundays.  However, existing daytime ambient traffic 
noise levels are significantly above the Sunday limit and in the order of 57 dB LAeq at MP 2 (refer 
Table 1).  As a result, we consider this to be unnecessarily stringent and 55 dB LAeq is more 
appropriate and will not result in an increased adverse noise effect as a result. We consider 
45 dB LAeq to be appropriate at night. 

Based on our review, we consider the following noise limits to be acceptable at neighbouring 
dwellings: 

• Daytime:  55 dB LAeq(15 min) 

• Night-time:  45 dB LAeq(15 min) and 75 dB LAFmax 

when measured and assessed in accordance with NZS 6801:2008 “Acoustics – Measurement of 
environmental sound” and NZS 6802:2008 “Acoustics - Environmental Noise”. 

Construction activities such as the construction of building and access roads and the formation of 
earth bunds for noise control purposes must be planned and managed in accordance with New 
Zealand Standard NZS 6803: 1999 “Acoustics - Construction Noise”. 
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5.0 PREDICTED NOISE LEVELS 

5.1 Prediction Methodology 

To predict noise levels from proposed activities on site, the noise modelling package SoundPLAN 
has been used. Calculations in SoundPLAN are based on ISO 9613-2:1996 “Acoustics – Attenuation 
of sound during propagation outdoors – Part 2: General method of calculation”. This method has 
the scope to consider a range of factors affecting the sound propagation including: 

• The magnitude of the noise source in terms of sound power; 

• The distance between source and receiver; 

• The presence of obstacles such as screens or barriers in the propagation path; 

• The presence of reflecting surfaces; 

• The hardness of the ground between the source and receiver; 

• Attenuation due to atmospheric absorption; and 

• Meteorological effects such as wind gradient, temperature gradient and humidity. 

• Provided site layouts by client dated 15 October 2024 and illustrated below in Figure 5 

• Sound Power Levels as listed in Table 5  

• Terrain data obtained from LINZ1  

Figure 5: MSP proposed plant layout  

 

  

 

1 https://data.linz.govt.nz/west-coast-lidar-1m-dem-2020-2022 
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5.2 Input Noise Source Data 

Input noise source data has been based on similar plant and equipment sourced from other mining 
and processing operations around New Zealand and overseas.  We have used the sound power 
levels provided in Table 5 for our predictions. 

Table 5: Sound power levels of MSP plant and equipment 

Plant and equipment Source noise data 

MSP reverberant sound pressure level within all buildings 80 dB LAeq  

Tracked conveyor 71 dB Lw/m 

20 tonne wheeled front end loader 108 dB LWA (LA10basis) 

Forklift  86 dB LWA (LA10 basis) 

Road truck and trailer drive-by on gravel road (average) 84 dB LAE at 10m 

Other noise sources such as employee light vehicle movements and use of office and amenities 
buildings on site are considered to be negligible in the context of overall noise emissions from the 
processing activity and have therefore been excluded from our model. 

As rail loading will occur within the KiwiRail designation, our understanding is this activity is exempt 
from assessment against the District Plan limits and is permitted under the general purpose of the 
designation.  Container forklift movements occurring within the MSP site is not exempt and has 
been including in our noise level predictions. 

5.3 Operational Scenarios  

The greatest potential for daytime adverse noise effects arises during winter months when the 
MSP is fully operational and when truck movements are condensed into shorter daylight hours.  At 
night only the MSP will be operational. Consequently, we have assumed the following worst-case 
noise levels for the scenarios described below in Table 6: 

Table 6: Summary of assumptions 

Scenario Description Operating Hours Activities 

Scenario 1 MSP + truck 
movements 

0700-2200 Typical operation of the MSP and 3 truck 
movements every 15 minutes 

Scenario 2 MSP 2200-0700 Just MSP Operation 

 

Representative receivers were selected based on their proximity to the project and the presence or 
absence of existing noise screening. Noise model predictions for the closest receivers were 
calculated within property boundaries, except for dwellings located at 905 and 980 Seven Mile 
Road and 3 Anderson Street, where noise levels were calculated at their notional boundary in dB 
LA10, as shown in Table 7. 
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Table 7: Predicted daytime noise levels of nearest residential receivers 

Item Receiver Scenario 1  
dB LA10 

Daytime 
limit dB 

LA10 

Comply? 
 

Scenario 2  
dB LA10 

Night-time 
limit dB 

LA10 

Comply? 
 

1 905 Seven Mile Road1 45 55  45 45  

2 980 Seven Mile Road1 35 55  <30 45  

3 2 Anderson Street*  41 55  <30 45  

4 18 Morpeth Street 46 55 
2 <30 45  

5 1060 Stewart Street 49 55 
2 <30 45  

 
1 
2 

Notes: 
Predicted noise levels at the notional boundary 
Compliance achieved except during the daytime on Sundays when the 45 dB LA10 limit applies 

 

The results presented in Table 7 indicate that noise levels at all assessed residential receivers 
comply comfortably with both daytime and night-time operative District Plan noise limits, except 
on Sundays when a 45 dB LA10 limit applies, and noise limits will be breached by relatively small 
margin at 18 Morpeth Street and 1060 Stewart Street. 

Predicted daytime noise levels range from 35 dB LA10 to 49 dB LA10, well within the 55 dB LA10 

daytime limit. Similarly, predicted night-time noise levels range from below 30 dB LA10 to 44 dB LA10, 
remaining within the stricter 45 dB LA10 night-time limit. 

Colour noise contour plots for daytime and night-time activities are provided in Figure 6 and 
Figure 7 respectively. 
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Figure 6: Daytime processing and trucks movements 
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Figure 7: MSP Night-time 
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5.4 Construction Noise  

We have assessed potential noise levels generated during the construction of the MSP buildings, 
considering the closest residential receiver at 905 Seven Mile Road, approximately 60 metres away. 

Table 8 provides estimated construction noise levels for commonly encountered noise sources at 
various distances.  The right-most column illustrates the setback distance required to achieve the 
most stringent daytime construction noise limit of 70 dB LAeq. For instance, a powered hand tool 
such as a grinder will comply with the 70 dB LAeq limit if used at a distance of 40 metres or more 
from a sensitive receiver. 

Table 8: Indicative construction activities noise levels at nominal distances 

Equipment Sound 
Power Level 
(dB LwA)  

Noise Level (dB LAeq) Setback (m) 

10 m 20 m 50 m 70 dB LAeq  

Excavator (20T) 103 78 72 63 25 

Grinder (handtools) 108 83 77 68 40 

Directional drilling 105 80 74 65 30 

Concrete truck and pump 103 78 72 63 25 

Mobile Crane (35T) operating 98 73 67 58 14 

Truck idling 91 66 60 51 6 

Plate compactor 108 83 77 68 40 

Paving machine 103 78 72 63 25 

Static or vibratory roller 103 78 72 63 25 

 
Based on the construction activities and noise data presented in Table 8, we estimate that noise 
levels at the façade of this dwelling will reach approximately 66 dB LAeq over a 1-hour period for a 
conservative scenario involving the use of a grinder machine or similar tool. This estimate indicates 
that the construction noise levels are within the compliance limits specified by the NZS 6803:1999 
Standard for construction noise. 
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6.0 CUMULATIVE NOISE LEVELS 

Parts of the proposed activity will occur on land parcels where Birchfield Coal Mines Ltd (BCML) 
currently operate a coal wash plant and rail loadout.  We understand the relevant existing land use 
consents are LUC 2648/17 and LUC 2692/17. 

We have measured noise emissions from both the existing loadout and wash plant to assess 
potential cumulative noise effects once the proposed MSP is operational.  The estimated noise 
level contributions from BCML are provided in Table 9 in addition to the cumulative noise levels 
with the proposed activity.  Both BCML and the proposal can operate and comply with the 
permitted activity daytime limit of 55 dB LA10.  

Table 9: Predicted cumulative daytime noise levels (Monday to Saturday) at nearest residential receivers 

Ref Receiver BCML activity only Cumulative BCML 
noise level with MSP 

and trucks (from 
Table 5  

Daytime 
limit  

Comply? 
Y/N 

  Washplant 
and trucks 

Train 
loadout 

Washplant 
and trucks 

Train 
loadout 

  

1 905 Seven Mile Road* 20 51 45 52 55  

2 980 Seven Mile Road* 29 52 36 52 55  

3 2 Anderson Street*  29 50 41 51 55  

4 18 Morpeth Street 33 46 46 49 55  

5 1060 Stewart Street 40 44 50 50 55  

*Predicted noise levels at the notional boundary  
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7.0 ASSESSMENT OF NOISE EFFECTS 

Worst-case predicted noise levels show on-site vehicle movements and proposed processing plant 
are capable of complying with the GDP permitted activity daytime and night-time noise levels at 
the closest dwellings to the site.  The exception is during the day on Sundays when the “night-time” 
permitted activity noise limit applies.  However, predicted daytime noise levels are relatively low 35 
to 49 dB LA10 typically no louder than existing ambient noise levels.   

Our assessment shows that the proposed activity will comply with the more appropriate 55 and 
45 dB LAeq daytime and night-time limits the reflect the existing ambient noise environment, WHO 
guidance and current best practice as set out in NZS 6802. 

Compliance will also be achieved when assessed cumulatively with existing Birchfield Coal activities 
that occur on site.  

Construction noise from activities at the MSP site is also expected to comply with the NZS 
6803:1999 Standard for construction noise. The analysis of typical equipment, such as excavators 
and grinders and concrete trucks, shows that noise levels at the nearest dwelling, 905 Seven Mile 
Road, will not exceed the 70 dB LAeq limit.  

As a result, we consider the proposed activity can occur at the site and result in acceptable noise 
effects in the context of the existing ambient noise environment and published guidance on the 
protection of residential amenity. 
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8.0 RECOMMENDED CONSENT CONDITIONS  

To ensure that noise from the processing activity is adequately controlled throughout the life of the 
consent, we recommend that the following noise related conditions are included in the consent, 
should it be granted. 

1. The consent holder shall ensure that all operational activities on the site do not exceed the 
following noise limits at or within the notional boundary of any dwelling on any other site 
where written approval has not been obtained: 

• Daytime 0700 to 2200:  55 dB LAeq(15 min) 

• Night-time 2200 to 0700:   45 dB LAeq(15 min) and 75 dB LAFmax 

when measured and assessed in accordance with the latest New Zealand noise standards: 
NZS 6801:2008 “Acoustics – Measurement of environmental sound” and NZS 6802:2008 
“Acoustics - Environmental Noise”. 

‘Notional boundary’ is defined as a line 20 metres from any side of a dwelling or the legal 
boundary where this is closer to the dwelling. 

2. Construction activities such as the formation of access roads must be planned and managed in 
accordance with New Zealand Standard NZS 6803:1999 “Acoustics - Construction Noise”. For 
the avoidance of doubt, overburden stripping shall not be considered construction. 

3. Prior to the commencement of any night-time activities on site, a report from a suitably 
qualified and experienced acoustic specialist must be submitted to Council’s Planning 
Department confirming that the proposed processing plant and associated equipment that 
operates at night does not exceed the applicable night-time limit referred to in Condition 1.  

4. Vehicles or equipment must not be fitted with tonal reversing alarms. Where reversing alarms 
are required, strobe light or broadband reversing alarms must be used. 
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APPENDIX A GLOSSARY OF TERMINOLOGY 

Noise A sound that is unwanted by, or distracting to, the receiver. 

Masking Noise Intentional background noise that is not disturbing, but due to its presence causes 
other unwanted noises to be less intelligible, noticeable and distracting. 

Ambient The ambient noise level is the noise level measured in the absence of the intrusive 
noise or the noise requiring control.  Ambient noise levels are frequently measured to 
determine the situation prior to the addition of a new noise source. 

SPL or LP Sound Pressure Level 
A logarithmic ratio of a sound pressure measured at distance, relative to the threshold 
of hearing (20 µPa RMS) and expressed in decibels. 

SWL or LW Sound Power Level 
A logarithmic ratio of the acoustic power output of a source relative to 10-12 watts and 
expressed in decibels. Sound power level is calculated from measured sound pressure 
levels and represents the level of total sound power radiated by a sound source. 

dB Decibel 
The unit of sound level. 

Expressed as a logarithmic ratio of sound pressure P relative to a reference pressure of 

Pr=20 Pa i.e. dB = 20 x log(P/Pr)   

A-weighting The process by which noise levels are corrected to account for the non-linear 
frequency response of the human ear. 

LAeq (t) The equivalent continuous (time-averaged) A-weighted sound level.  This is commonly 
referred to as the average noise level.  

The suffix "t" represents the time period to which the noise level relates, e.g. (8 h) 
would represent a period of 8 hours, (15 min) would represent a period of 15 minutes 
and (2200-0700) would represent a measurement time between 10 pm and 7 am. 

LA90 The A-weighted noise level equalled or exceeded for 90% of the measurement period.  
This is commonly referred to as the background noise level.  

LA10 The A-weighted noise level equalled or exceeded for 10% of the measurement period.  
This is commonly referred to as the average maximum noise level.  

LAmax  The A-weighted maximum noise level.  The highest noise level which occurs during the 
measurement period. 

SEL or LAE Sound Exposure Level 

The sound level of one second duration which has the same amount of energy 
as the actual noise event measured. 

Usually used to measure the sound energy of a particular event, such as a train pass-by 
or an aircraft flyover 

NZS 6801:2008 New Zealand Standard NZS 6801:2008 “Acoustics – Measurement of environmental 
sound” 

NZS 6802:2008 New Zealand Standard NZS 6802:2008 “Acoustics – Environmental Noise” 

NZS 6803:1999 New Zealand Standard NZS 6803: 1999 “Acoustics - Construction Noise” 
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APPENDIX B NOISE SURVEY DETAILS  

The key details of the noise survey are as follows: 

Date: 2200hrs 14 August to 1030hrs 15 August, 2024 

Personnel: Juan Gaviria, Marshall Day Acoustics 

Weather: Average temperature 8C, cloudy sky, ~2 m/s wind from the North 

Instrumentation: Brüel & Kjær Type 2250 analyser, serial 3010261, calibration due 30/05/2025 
Brüel & Kjær Type 4231 calibrator, serial 3004051, calibration due 12/09/2025 

 
Calibration: Field calibration of the equipment was carried out before measurements, and the 

calibration checked after measurements. Observed change less than 0.1 dB. 
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