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INTRODUCTION 

1 My name is Michael James Smith. I am a Senior Acoustics Engineer with 

AECOM New Zealand. 

2 I hold a degree in mechanical engineering from the University of Adelaide.  

I have practised in the field of acoustics since 2006, and I am a member of 

the Acoustical Society of New Zealand (MASNZ) and Australian Acoustical 

Society (MAAS).  

3 I regularly provide acoustic advice regarding resource consent applications 

and plan changes on behalf of applicants, submitters and also for councils, 

including Christchurch City Council. I have no conflicts of interest in relation 

to the evidence that I am providing. 

4 I have read the Environment Court's Code of Conduct and agree to comply 

with it. My qualifications as an expert are set out above. I confirm that the 

issues addressed in this statement of evidence are within my area of 

expertise.  

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

my opinions are set out in the part of the evidence in which I express my 

opinions. I have not omitted to consider material facts known to me that 

might alter or detract from the opinions I have expressed. 

6 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are: 

(a) The further submission by Kevin and Bonnie Williams (FS-2757) 

dated 13 July 2015.  

(b) The evidence of Stuart Camp on behalf of Christchurch City Council 

dated 4 February 2016. 

(c) The evidence of Kelly Andrews on behalf of Christchurch City 

Council dated 4 February 2016, including the “Redline Chapter” at 

her Attachment B.  

(d) Literature as specifically referenced in my evidence. 
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SCOPE OF EVIDENCE 

7 Submission FS-2757 seeks to restrict the use of tonal reversing alarms in 

the industrial zone. The basis of the submission is that tonal reversing 

alarms (beeping) cause undue annoyance, even at relatively low noise 

levels, and that there is better technology available (broadband alarms) 

which significantly reduce adverse effects. 

8 The evidence of Ms Andrews (12.23) is that the submission did not provide 

sufficient justification to impose such a rule if the beeping complies with 

noise limits, that the proposed rule would have a cost implication, as well 

as potential safety considerations. 

9 My evidence is focussed on the proposed relief sought by the submitter, 

being a proposed restriction on the use of tonal reversing alarms in 

industrial areas. In particular, I address the following key issues: 

(a) The character of the noise generated by tonal reversing alarms and 

the potential adverse effects of these alarms on neighbouring 

properties; 

(b) Whether the proposed rules would effectively control the noise from 

tonal reversing alarms; 

(c) The availability of alternative reversing alarms and the effectiveness 

of those alternatives; 

(d) The extent of use of alternative reversing alarms in New Zealand; 

and 

(e) The suitability of the solution proposed by the submitter from a 

technical acoustic perspective. 

EXECUTIVE SUMMARY 

10 Heavy vehicles typically have reversing alarms as a safety feature, to 

minimise the potential for collisions with pedestrians. Traditionally, these 

reversing alarms are the pulsed tonal type / ‘beeper’. Noise from these 

alarms is often audible from beyond the site, and is a common cause of 

annoyance. 
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11 In the last 10-20 years, a different type of alarm has been developed which 

uses a ‘broadband’ sound. This broadband sound decreases more rapidly 

with distance, and has less objectionable characteristics. In addition, this 

sound provides better localisation, and coupled with directional sources, 

can result in safer alarms with less environmental pollution. 

12 While the majority of reversing alarms in service are tonal, several 

construction projects have mandated the use of broadband alarms. Some 

contractors are in the process of changing over the alarms on their fleet. 

13 Noise limits alone do not sufficiently protect noise-sensitive land uses from 

activities where reversing alarms are used. Requiring non-tonal alarms to 

be used would significantly reduce adverse noise effects from many 

industrial activities. 

CURRENT SITUATION - TONAL REVERSING ALARMS 

14 The pulsed tonal alarm, or ‘beeper’, has been the universally recognised 

warning signal in all manner of circumstances from alarm clocks to use in 

emergency vehicles and safety critical situations, such as warning devices 

for vehicles where there is limited visual sight of the rear of the vehicle 

when reversing. The tones are selected to be within the peak frequency 

range of human hearing. 

15 Alarms are typically used when vehicles and pedestrians are sharing a 

common space. In some instances, the driver of the vehicle may be able 

turn off the alarm when it is no longer needed. As an example on the 

Transmission Gully project, the reversing alarm on light vehicles is coupled 

to the flashing lights on the roof. The lights (and alarm) are used when on 

site, but not when on public roads. There are reliability issues from a safety 

issue (not turned on when required) as well as compliance issues from a 

noise pollution point of view (not turned off when no longer needed).  

EFFECTIVENESS OF THE PROPOSED RULES  

16 The rules in the proposed (and operative) plan have different permitted 

activity standards for day (0700-2200h) and night (2200-0700h). These 

standards apply in terms of a time average (LAeq) and maximum (LAFmax) 
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level. Exceedance by less than 10 dB will result in a restricted discretionary 

activity; higher and the activity becomes non-complying. 

17 Different levels apply to different zones, but in all instances, where the 

receiving zone has a more restrictive limit, this will apply. In the case of 

Industrial adjacent Rural, night time noise limits of 40 dB LAeq and 

65 dB LAFmax apply at or within the notional boundary of a dwelling. A 

daytime limit of 50 dB LAeq(t) applies, with no distinction between daytime 

and evening hours, nor between weekdays and weekends. 

18 While numeric limits are useful, they do not completely ensure that 

adjacent land uses are compatible. As an example, when assessing the 

effects of an industrial activity on adjacent uses, the character forms a 

significant part of the assessment. Compliance with a noise limit alone 

does not conclude that effects will be appropriate. Consent conditions often 

place noise restrictions other than limits. 

19 It is accepted that noise from some activities is more annoying than others. 

The New Zealand Standard NZS 68021 prescribes how noise is assessed, 

and has a facility for applying penalties for Special Audible Characteristics 

(SACs) such as tonality, which would apply to such reversing alarms. For 

various reasons (Mr Camp’s evidence at pp 5.1–5.12), both the operative 

and proposed plans do not include an SAC penalty. I do not wish to debate 

this position, but note that tonal sound is generally accepted as 5 dB more 

annoying. 

20 District Plan noise limits do not seek to control audibility, and noise from 

industry is inevitable. However there is a significant difference in 

annoyance from tonal alarms compared to noise sources such as fans, 

cooling plant, generators, and trucks idling, particularly at distances of over 

100m where multiple sources often combine to a general ‘hum’. 

21 My experience, however, is for tonal reversing alarms to be clearly audible 

at considerable distances. For example, in the Lyttelton township, container 

terminal noise experienced on Sumner Road and Reserve Terrace over 

300 m away is still dominated by noise from alarms of the straddle carriers 

                                                
1 NZS 6802:2008 Acoustics – Environmental noise 
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even though there is the constant noise of ship’s engines and vehicle 

movements. 

22 In my opinion, tonal alarms at 40 dB at night are likely to cause annoyance.  

Tonal alarms at 50 dB during the day/evening are also likely to cause 

annoyance, particularly for outdoor activities.  District Plan noise limits 

alone do not provide sufficient protection. 

ALTERNATIVE REVERSING ALARMS 

23 There are international standards for alarms including ISO 77312 which 

applies for ‘auditory warning signals’, and ISO 95333 which is more 

appropriate for ‘earth moving equipment’. 

24 Reversing alarms are safety devices designed to alert people in their path 

of their presence. The requirements of the above standards are 

summarised in literature4,5 , but in essence, the alarms must communicate: 

(a) ‘what’ is the hazard; 

(b) ‘where’ is the hazard; and 

(c) ‘when’ is it a hazard? 

25 The standards do not prescribe actual format of the sound, but a series of 

parameters which will ensure appropriate performance. 

26 A common alternative to tonal reversing alarms are broadband or white 

noise reversing alarms. While the character or nature of broadband alarms 

tends is less offensive than tonal alarms, they also include other design 

features to improve the safety performance and reduce environmental 

noise spill. 

27 These alarms tend to be directional, whereby the sound is louder on axis, 

and diminishes when the vehicle is on an angle to the receiver. This allows 

better localisation of the hazard (‘where is it”) and the change in noise level 

                                                
2 ISO 7731:2003 Ergonomics –-Danger signals for public and work areas – Auditory danger signals 
3 ISO 9533:2010 Earth-moving machinery – Machine-mounted audible travel alarms and forward horns 
– Test methods and performance criteria 
4 Popoff-Sotoff P, Holgate J, and Macpherson J. (2012) Which is safer – tonal or broadband reversing 
alarms, Proceedings of Acoustics 2012 
5 Burgess M and McCarty M. (2009) Effectiveness of non-tonal audible movement warning alarms for 
construction sites, Proceedings of Acoustics 2009 
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gives a better indication of whether there is a potential conflict (‘when is it a 

hazard’).  

28 The wider frequency range better allows for localisation, as different 

auditory processes occur at low, mid, and high frequency ranges. 

29 While the tonal alarm will be more easily recognised by the public (‘what is 

the hazard’) than a broadband alarm, industrial sites generally have 

induction requirements in which workers will be made aware of the 

hazards. My personal experience is that broadband alarms quickly get your 

attention. Whereas there is a tendency, in some situations, to ignore the 

standard beeper type alarm particularly when they are occurring often. 

30 The main requirement is that the alarms needs to be able audible over 

background. In the case of a vehicle in isolation, this will be the noise from 

the engine at idle.  Alarms with different sound power levels exist, and a 

manual adjustment on the units is also generally available depending upon 

the prevailing background noise environment.  

31 Self-adjusting alarms can also be purchased, which automatically change 

the source level based on background to meet the minimum requirements 

of standards, without producing excessive noise. This also assists with 

localisation, as workers will be less distracted by alarms from distant 

vehicles. Significantly, environmental noise spill will be reduced in quiet 

periods. 

32 The range of frequencies in broadband alarms extends upwards towards 

the higher frequencies; these frequencies have a greater attenuation with 

distance through absorption in air. Therefore the noise does not travel as 

far as tonal alarms. 

33 Broadband alarms can be obtained from multiple suppliers in the 

Christchurch area. The NZ Transport Agency guidance6 suggests a price 

range of $100-400 for the supply of units (2011 price). Alarms should be 

fitted by a qualified technician. Non-audible warning systems such as 

flashing lights, reversing cameras, proximity alarms, spotters and 

exclusions zones may be more appropriate in some instances.  

                                                
6 NZ Transport Agency (2011), Construction noise – reversing alarms 
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34 In summary, alarms which are broadband, directional, and self-adjusting 

are both more effective in achieving their safety purpose, as well as  

minimising disturbance on adjacent uses.  

EXAMPLES OF USE 

35 The NZ Transport Agency has reported7 on the usage of broadband alarms 

on two significant projects in Auckland where significant noisy works were 

required: Victoria Park Tunnel and Newmarket Viaduct. For these projects 

broadband alarms were made mandatory for all vehicles working at night. 

In these cases, the projects alliance teams procured broadband reversing 

alarms for contractors to fit to their vehicles. Also, one of the larger 

contractors separately purchased and fitted broadband alarms to all their 

vehicles. 

36 No health and safety issues arose from the use of the broadband alarms on 

these projects, and when standing behind vehicles the alarms appeared 

subjectively to be at least as loud as traditional beepers. Residents 

expressed a clear preference for the broadband alarms. 

37 The Transport Agency has recommended that for their projects close to 

houses, all construction vehicles should be fitted with broadband reversing 

alarms to minimise noise disturbance to residents. 

38 In the Christchurch area, Fulton Hogan use broadband alarms. These are 

installed on all new vehicles, and will be retrofitted where appropriate. They 

estimate 70% of their fleet have broadband alarms. 

PROPOSED SOLUTION 

39 As noted above, the submission seeks that the noise standards be 

amended to require that only broadband reverse alarms are used. The 

submission is only for the Industrial Heavy (South West Hornby) Zone. 

However, in my opinion, the issues are not specific to that zone. An 

alternate approach, which has been included in Queenstown Lakes 

Proposed District Plan, is to have a district wide restriction on tonal alarms.  

                                                
7 NZ Transport Agency (2013). State Highway Construction and maintenance noise and vibration 
guide. 
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40 I consider that restricting the use of tonal reversing alarms in the district, 

whether at specific industrial zones or more generally, will significantly 

reduce noise effects on any adjacent land uses. This restriction is 

complementary to the noise limits contained within the permitted activity 

standards, and land-use planning more generally. 

CONCLUSIONS 

41 I consider that tonal reversing alarms at 40 dB LAeq(t) at residential dwellings 

at night  or 50 dB during the day/evening will be clearly audible and likely to 

cause disturbance. I consider that this noise is unreasonable, and the 

proposed rules do not adequately address this. 

42 The best practicable option is to use reversing alarms that are broadband, 

directional and self-adjusting. A rule requiring their use would significantly 

reduce noise effects on adjacent land uses. 

 

Michael James Smith  

17 February 2016  

 


