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Memorandum 

Date 28 October 2021 

From Jon Styles 

To Plan Change 150 Hearings Panel 

Project Plan Change 150 

Re 
Response to noise and vibration issues raised 
during the hearing 

 

1. Introduction 

1.1. This memo has been prepared to respond to a range of noise and vibration issues raised in 

evidence filed shortly before the hearing and during the course of the hearing itself. 

2. Effects of road traffic noise 

2.1. It is well accepted and globally recognised that exposure to noise from road, rail and air 

transport infrastructure, industry, ports commercial activities and a variety of other sources 

has the potential to generate high levels of annoyance and serious adverse health effects.  

Community noise exposure needs to be managed carefully.  

2.2. The World Health Organisation (WHO) has published many policies and studies 

documenting extensive investigations into the effects of noise exposure on people, 

estimating the burden of disease from environmental noise1 and quantification of healthy life 

years lost as a result of exposure to environmental noise2.  The 1999 WHO Community 

Noise Guidelines3 was the first major large-scale authority on the effects of noise on large 

populations.  

2.3. WHO published the “Burden of Disease from Environmental Noise”4 in 2011.  This research 

quantified the healthy years of life lost in western European countries as a result of exposure 

to environmental noise5.  The study identified that least 1 million healthy life years6 are lost 

every year from exposure to transport noise in the western European countries.  The study 

provided sufficient evidence (from large-scale epidemiological studies) to link the exposure 

 

1  WHO Regional Office for Europe (2012). Methodological guidance for estimating the burden of disease from 
environmental noise. Copenhagen, 

2  WHO Regional Office for Europe (2011). Burden of disease from environmental noise: quantification of healthy 
life years lost in Europe. Copenhagen, 

3  WHO, Geneva, (1999), Guidelines for Community Noise, Berglund B, Lindvall T, Schwela D H. 

4  https://www.euro.who.int/__data/assets/pdf_file/0008/136466/e94888.pdf 

 

6   Comprised of 61 000 years for ischaemic heart disease, 45 000 years for cognitive impairment of children, 903 
000 years for sleep disturbance, 22 000 years for tinnitus and 654 000 years for annoyance. 

https://www.euro.who.int/__data/assets/pdf_file/0008/136466/e94888.pdf
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to environmental noise with adverse health effects, including annoyance7, tinnitus, sleep 

disturbance, cognitive impairment in children and cardiovascular disease.   

2.4. Road-traffic noise is identified in the 2011 study as the most prevalent source of 

environmental noise, with the largest contribution to the burden of disease.   

2.5. The 2011 study found that sleep disturbance and annoyance, mostly related to road traffic 

noise, constitute the bulk the burden of disease. Available assessments place the burden of 

disease from environmental noise as the second highest after air pollution. 

2.6. In 2018, WHO published the Environmental Noise Guidelines for the European Region8 (the 

2018 Guidelines).   The 2018 Guidelines provide recommendations for protecting human 

health from exposure to environmental noise originating from various sources, including 

exposure to road-traffic noise.  The purpose of the guidelines to provide robust public health 

advice to drive policy action to protect communities from the adverse effects of noise. 

2.7. The 2018 Guidelines provide strong recommendations to implement measures to reduce 

noise exposure from road traffic in the population exposed to levels above the guideline 

values for average and night noise exposure.  The 2018 WHO Guidelines state9: 

“For average noise exposure, the GDG10 strongly recommends reducing noise levels 

produced by road traffic below 53 dB LDEN, as road traffic noise above this level is 

associated with adverse health effects. 

For night noise exposure, the GDG strongly recommends reducing noise levels produced 

by road traffic during night time below 45 dB Lnight, as road traffic noise above this level 

is associated with adverse effects on sleep. 

To reduce health effects, the GDG strongly recommends that policy-makers implement 

suitable measures to reduce noise exposure from road traffic in the population exposed 

to levels above the guideline values for average and night noise exposure. For specific 

interventions, the GDG recommends reducing noise both at the source and on the route 

between the source and the affected population by changes in infrastructure.” 

2.8. The 2018 WHO Guidelines make it clear that long-term annoyance results in adverse health 

effects. 

3. Difference in road traffic noise levels (52dB LAeq(24hr) / 57dB LAeq(24hr)) 

3.1. From his paragraph 7.3, Mr Ibbotson discusses the differences between he and I on the way 

that external road traffic noise levels should be considered. 

 

7  High annoyance is not classified as a disease in the International Classification of Disease (ICD-9; ICD-10), it 
does affect the well-being of many people and therefore may be considered to be a health effect falling within 
the WHO definition of health as being a “state of complete physical, mental and social well-being” 

8   https://www.euro.who.int/__data/assets/pdf_file/0008/383921/noise-guidelines-eng.pdf    

9  Section 3.1 of the 2018 WHO Guidelines 

10  The Guideline Development Group 

https://www.euro.who.int/__data/assets/pdf_file/0008/383921/noise-guidelines-eng.pdf
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3.2. In summary, Mr Ibbotson has adopted 57dB LAeq(24hr) as the acceptable noise level for 

considering the zoning layouts and appropriateness of activity sensitive to noise close to 

roads. 

3.3. I have suggested that the assessment of effects of road traffic noise should begin at a lower 

noise level of 52dB LAeq(24hr). 

3.4. There is an important distinction here in the way that Mr Ibbotson and I have applied these 

different values.   

3.4.1. My advice to the Council is that activities sensitive to noise close to roads can be 

acceptable and provided for by the PC150 provisions if a traffic noise level of 52dB 

LAeq(24hr) is exceeded.  My advice is that in such cases, the effects on the specific type 

of activity sensitive to noise and any proposed or available mitigation needs to be 

carefully considered.  My advice has not been to ensure that activities sensitive to noise 

are exposed to noise levels no greater than 52dB LAeq(24hr). 

3.4.2. Mr Ibbotson has applied a level of 57dB LAeq(24hr) as a firm limit or threshold for drafting 

rules and designing the zoning layout.   

3.5. I consider that Mr Ibbotson has missed this difference in the way we have applied the 

different noise levels.  Mr Ibbotson’s primary evidence discusses my advice as if I were 

advising the Council that activities sensitive to noise should never be exposed to noise levels 

greater than 52dB LAeq(24hr).  This is not the case. 

3.6. Mr Ibbotson has likened a level of 52dB LAeq(24hr) to be similar to that experienced near to a 

“quiet residential street”11.  I consider that this mischaracterises the issue.  The character 

and nature of traffic noise that is being considered for PC150 is influenced heavily by heavy 

trucks operating on the state highway at open-road speeds.  These trucks will generate 

relatively high levels of transient noise intermittently throughout the night.  This has the 

potential to generate a considerably greater level of effect at the same noise level averaged 

over 24 hours, compared to a ‘quiet residential street’. 

3.7. Mr Ibbotson has also stated that my approach “differs widely from the approach accepted 

nationally”12.  He then goes onto to state that the Waka Kotahi approach is to adopt a level 

of 57dB LAeq(24hr).  The Waka Kotahi policy is derived directly from New Zealand Standard 

NZS6806:2010 Acoustics – Road traffic noise – new and altered roads.  This standard 

informs the development of new and altered roads, not plan changes such as PC150. 

3.8. It is my experience that the Waka Kotahi / NZS6806:2010 approach is not “accepted 

nationally” for plan changes of this nature. 

3.9. I understand that the primary reason Waka Kotahi adopt the same noise level (57dB 

LAeq(24hr)) for designing new and altered roads and submitting on plan changes and reviews 

 

11  Paragraph 7.6, Ibbotson primary evidence 

12  Paragraph 7.3, Ibbotson primary evidence 
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is to avoid being criticised for applying different standards depending on whether the burden 

of mitigation is to fall on the receiver of noise or the generator of noise. 

3.10. The criteria of 57dB LAeq(24hr) is explained by the following statement at clause 3.3.2 of 

NZS6806:2010 (emphasis added):  

“The noise criteria contained in section 6 of this Standard are designed to set reasonable 

criteria for the road-traffic noise from new or altered roads taking into account health 

issues associated with noise, the effects of relative changes in noise levels on people 

and communities, and the potential benefits of new and altered roads to people and 

communities.” 

3.11. The effect of the text I have emphasised is to lift the noise criteria above the recognised 

health-based criteria by adding a ‘weighting’ that accounts for the potential benefits of new 

and altered roads. Such benefits are not quantified or described and they are clearly not 

noise benefits. 

3.12. I consider that it is inappropriate to apply criteria that incorporates any such weighting to a 

plan change process such as PC150.   

3.13. The ‘weighting’ equates to approximately 5dB13 and is essentially the difference between Mr 

Ibbotson’s suggested value of 57dB LAeq(24hr) and the similar values of 52dB LAeq(24hr) in my 

advice and 53dB LDEN in the WHO Guidelines. 

3.14. That is why I have recommended that a value of 52dB LAeq(24hr) be recognised as the level at 

which the adverse effects of traffic noise on activities sensitive to noise begin. 

3.15. In my opinion, many types of activities sensitive to noise can establish where noise levels 

are greater than 52dB LAeq(24hr), provided the effects are understood, deemed reasonable, 

there are no practicable options to reduce the noise exposure and that the development is 

designed appropriately. 

3.16. In my opinion, road traffic noise levels should generally not exceed 52dB LAeq(24hr) if there are 

practicable options available to keep the noise levels lower. 

3.17. Where residential activity is proposed in areas where the traffic noise levels are as high as 

57dB LAeq(24hr), the outdoor noise environment will be somewhat compromised.  Noise levels 

during the day are likely to reach approximately 60dB LAeq.  According to well-accepted 

research, this is likely to result in between 15% and 20% of the population being highly 

annoyed.   

3.18. It is generally not practicable to reduce community noise exposure to a level where no one 

or only a very small percentage of the population is highly annoyed.   

3.19. Typically, noise limits are set to ensure that no more than around 10% of the general 

population are highly annoyed.  This is the general basis for setting the intra-zone limits for 

 

13 This can vary depending on the traffic distribution over the day and night, and the percentage of heavy vehicles on the given section 

of road. 
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example.  In addition to the Highly Annoyed category, there are also categories for 

Moderately Annoyed and Annoyed. 

3.20. I have marked up a copy of a well-known and internationally accepted chart showing 

approximate relationships between average noise levels and community annoyance.  The 

markup below shows the two values that Mr Ibbotson and myself have adopted for road 

traffic noise effects, and also the predicted level of rail noise at the edge of the proposed 

Noise Zone 2A. Rail noise is dealt with in the next section of this memo. 

3.21. The markups show that a noise level of 52dB LAeq(24hr) equates to approximately 10% of the 

population being highly annoyed, and a level of 57dB LAeq(24hr) equating to approximately 

17% of the population being highly annoyed. 

3.22. The markup shows that rail noise levels of 60-62dB LDN will result in approximately 8-10% 

of the population being highly annoyed. 

 

 

 

3.23. My suggestion to use a level of 52dB LAeq(24hr) as the starting point for acknowledging and 

understanding the road traffic noise effects is based on a significant body of international 

research, as I set out in section 2.  
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3.24. The way the design of PC150 has evolved now requires an evaluation of whether moving 

from a health-based criteria of approximately 52dB LAeq(24hr) to a level of 57dB LAeq(24hr) is 

appropriate.  I consider that the following factors are relevant: 

If a noise level of 57dB is deemed acceptable: 

a) The internal noise levels in an uninsulated dwelling (i.e. in Noise Zone 2 – most of the 

General Residential Zone) will likely be approximately 15dB lower than the outdoor 

noise level as those dwellings will rely on partially open windows for ventilation and 

cooling at night.  With windows and doors wide open on warm days, the internal noise 

levels will only be 5-10dB lower than the outdoor level. 

b) Night time noise levels in the bedrooms of houses in Noise Zone 2 (uninsulated) will be 

generally above a typically accepted level of 35dB LAeq.  I expect night time noise levels 

to range between approximately 25-30dB LAeq in the small hours to 35-39dB in the late 

evening and early morning periods (e.g. between 10pm and midnight and in the few 

hours before 7am) 

c) Outdoor noise levels could be as high as 60dB LAeq during the daytime period.  This will 

lead to a reduced level of amenity 

d) On an overall and average basis, it is reasonable to expect that approximately 17% of 

the population will be highly annoyed by road traffic noise 

e) Only the dwellings in Noise Zone 2 closest to the state highway will be exposed to noise 

levels up to 57dB LAeq(24hr) 

f) Houses more than 2-3 sections deep (away from the state highway) will likely receive 

road traffic noise levels no greater than approximately 52dB LAeq(24hr) 

3.25. In my view it seems sensible to consider the practicability of the options available to reduce 

road traffic noise levels to no greater than 52dB LAeq(24hr) for all dwellings.  I consider that if 

there are options to achieve this, and if they are practicable to adopt, then they should be 

adopted.   

3.26. Whether the available options to reduce noise are practicable involves a range of 

considerations beyond my area of expertise.  Options to reduce noise levels may include: 

a) Increasing the distance between the road and the General Residential Zone by various 

means 

b) Using bunds or barriers to reduce noise levels 

c) Relying on the screening afforded by buildings in the Commercial Zone to reduce noise 

levels 

3.27. I appreciate that there are many non-acoustical factors that may render some or all of these 

options impracticable.  I do not attempt to make any such evaluation. 
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3.28. In my view the proposed noise bund adjacent to the state highway (and potentially extending 

to screen some of the rail line) would have resulted in noise levels no greater than 52dB 

LAeq(24hr) at the dwellings ‘behind’ it. 

3.29. Purely from an acoustics perspective, a bund adjacent to the state highway would probably 

deliver the best outcome.  I also appreciate that the bund is no longer proposed. 

4. Rail noise exposure 

4.1. I was involved in the original notice of requirement process for the Oakleigh to Marsden Rail 

Link project in approximately 2007 to 2009.  I advised the Whangarei District Council in that 

process. 

4.2. Appendix A to this memo includes a markup I have prepared to provide greater clarity on the 

rail noise levels expected across the PC150 land.  The last two pages of Appendix A are the 

original noise level contours from the NoR process.  These are all based on a single-line 

design with up to 24 trains per day (12 up, 12 down). 

4.3. These noise level contours were prepared for KiwiRail by Marshall Day Acoustics in 2008.  I 

have overlaid the relevant noise level contours onto the PC150 layout plan appended to the 

rebuttal statement of Mr Badham.   

4.4. The contours assume that there are no buildings or screening in the commercial zone (Noise 

Zone 2A).  The noise levels received at the residential zone would reduce if the commercial 

zone is built-out to a degree that the buildings or structures provide good acoustical 

screening.  I expect that the rail noise levels could reduce by approximately 3dB to 8dB for a 

comprehensive build-out. 

4.5. As a general principle, rail noise is less annoying than road traffic or air traffic noise.  This is 

clearly depicted by rail noise being the lowest curve in my markups at paragraph 3.21 of this 

memo. 

4.6. The predicted rail noise level at the northern edge of Noise Zone 2 is expected to be between 

approximately 57dB and 62dB LDN.  According to my markups at paragraph 3.21, the 

proportion of people highly annoyed in the community is expected to be approximately 10%. 

4.7. The noise levels will still be relatively high if four trains pass in the busiest hour.  The noise 

effects would be experienced as four instances of trains passing in an hour.  I estimate that 

the noise levels would be approximately 60-75dB LAeq(1min) for a period of 1-3 minutes as each 

train passes.  This would result in noise levels of approximately 59dB LAeq(1hr) to 63dB LAeq(1hr) 

in the narrow strip of General Residential zone land at its very northern extent (that is 

approximately 30m wide). 

4.8. This level of noise would be intrusive in a residential setting – particularly outdoors.  But the 

infrequent and short nature of the effects is a significant mitigating feature. 

4.9. Some sleep disturbance effects are likely to arise for the occupants of the closest dwellings 

that are not acoustically insulated (i.e. in Noise Zone 2).  I consider that it would be beneficial 
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to mitigate this by requiring acoustic insulation of the strip of General Residential zone north 

of Casey Road.  This could be achieved by shifting Noise Zone 2A southwards. 

4.10. The non-acoustical matters arising from extending Noise Zone 2A to the south are outside 

my expertise and not addressed here. 

5. Acoustic insulation controls 

5.1. There has been discussion on whether the acoustic insulation provisions should lie in the 

NAV Chapter or in precinct provisions specific to PC150.  I do not have a view on this matter, 

as it is really outside the area of acoustics. 

5.2. Ms Butler (for KiwiRail) has proposed a set of controls that could be applied.  These are 

attached to her summary statement. 

5.3. I consider that the controls she suggests are workable subject to the following: 

5.3.1. Reference to ‘residential dwelling’ and ‘habitable space’ may need to be updated to 

refer to ‘activities sensitive to noise’ 

5.3.2. The requirement to achieve six air changes per hours should be deleted.  I have had 

significant experience in applying similar provisions to activities sensitive to noise 

across New Zealand.  The mechanical engineers involved in those processes almost 

invariably say that it is not practicable, necessary or appropriate to achieve six air 

changes per hour.  Their advice to me has been that achieving the fresh air 

requirements of the Building Code and the cooling requirements set out in the 

suggested rule are sufficient to avoid people feeling compelled to open windows or 

doors (and therefore letting the noise in) to remain cool and comfortable. 

5.3.3. The noise level in (v) is reduced to 30dB LAeq(30sec). 

6. Activities sensitive to noise in the Commercial Zone 

6.1. The Commercial Zone is now proposed to occupy the land adjacent to the state highway that 

will be most exposed to traffic noise.  

6.2. Mr Ibbotson’s rebuttal evidence (paragraph 1.16) states that this will result noise sensitive 

activities being established outside the maximum Waka Kotahi effects area.  He states that 

any noise sensitive activities within 100m of the State Highway would have a non-complying 

activity status. 

6.3. The definitions chapter of the Operative District Plan defines “Noise Sensitive Activities” as  

“those activities that involve habitation of people within which concentration (of thoughts) is required 

and includes, residential activities, marae, hospitals, and education facilities, excluding Airport staff 

and aviation training facilities or aero clubs (other than airport staff training facilities)”. 
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6.4. Mr Badham’s S32AA analysis in Attachment 4 (p120) of his rebuttal evidence states that “the 

COM Zone does not permit noise sensitive activities and therefore avoids reverse sensitivity 

and provides a buffer between SH15 and the internal residential land”. 

6.5. I have reviewed the COM Zone activity table and understand that while residential activities 

are non-complying, educational facilities are permitted (COMZ-R26).  Visitor 

accommodation, marae (place of assembly), hospitals, care centres are 

discretionary.  Therefore, the proposed zoning pattern would permit noise sensitive activities 

(educational facilities) directly adjacent to the state highway.  

6.6. I consider that Mr Ibbotson and Mr Badham are incorrect in their statements that noise 

sensitive activities would not be permitted adjacent to the State Highway.  

6.7. I consider that it is appropriate to retain a non-complying status for residential activity in the 

COM Zone. 

6.8. The remaining types of activity sensitive to noise listed in the definition have varying degrees 

of compatibility with the COM Zone (wrt noise).  I consider that they could be compatible 

provided that: 

a) They are acoustically insulated as required by the proposed controls; and 

b) They do not include or depend on any outdoor area where traffic noise and noise from 

neighbouring COM Zone activities cannot be mitigated to an acceptable level.  This 

might include outdoor play areas at childcare centres, outdoor space at a marae or 

similar. 

6.9. I understand that there are a variety of ways in which this can be achieved.  I have conferred 

with Ms Ryan on this matter and leave the resolution of this matter to others. 

7. Covenants 

7.1. There has been some discussion on the appropriateness of no-complaints covenants. 

7.2. My views on the merits of such covenants are set out in my advice to the Council.  My 

experience is that they are only applied where there is a serious or appreciable risk that 

complaints about noise would be likely even if the noise levels are reasonable. 

7.3. From an acoustics perspective, I consider that they can assist to set the expectations of 

incoming occupants of activities sensitive to noise where noise levels could be greater than 

what might normally be expected. 

7.4. In my experience, they are most effective in situations where activities sensitive to noise are 

being established in close proximity to the future noise source but the noise source does not 

physically exist yet. 
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