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Introduction 

1 My full name is Darran Humpheson.   

2 I am an acoustic consultant with AECOM and hold the position of Associate Director and 

group leader of the New Zealand practice. I have been employed at AECOM since 2013. 

I have 24 years’ experience as an acoustic consultant. 

3 I have been asked to provide evidence by the Canterbury Aggregate Producers Group 

(CAPG) in respect of its submission on Stage 2 of the Proposed Replacement District 

Plan (Replacement Plan).  My evidence addresses those aspects of CAPG’s 

submission that raise noise effect considerations. 

 

Qualifications and Experience 

4 I have the following qualifications and experience relevant to the evidence I have 

provided in this statement:  

4.1 Bachelor of Science degree with Honours in Applied Physics and a Master of 

Science degree in Environmental Acoustics.  

4.2 I have been employed in acoustics since 1991, and I have previously held 

positions as a consultant for international firms Bureau Veritas (Technical 

Director 2012-2013), RPS Group Plc (Technical Director 2002-2012) and as a 

UK Ministry of Defence scientist (Head of the Royal Air Force’s Noise and 

Vibration Division 1991-2002).  

4.3 I have appeared as an expert witness on at least 35 occasions before decision-

making bodies. I have provided evidence to local plan hearings, resource 

consent hearings, EPA hearings, public inquires (UK), appeals commission 

hearings (UK Northern Ireland), and attendance as an expert in courts of law 

(noise nuisance). 

4.4 I have presented evidence before on quarrying noise effects and recently 

provided expert evidence on quarrying noise at the Chatham Island’s Waitangi 

Wharf resource consent hearing, in particular, noise from aggregate processing 

and quarry vehicles and noise management practices.   

4.5 I am a member of a number of relevant associations and hold registrations with a 

number of professional organizations, including the UK Institute of Acoustics. 
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5 I confirm that I have read the code of conduct for expert witnesses as contained in the 

Environment Court’s Practice Note 2014.  I have complied with the practice note when 

preparing my written statement of evidence, and will do so when I give oral evidence 

before the Hearings Panel.   

6 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 the evidence to follow.  Unless I state otherwise, this 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. 

7 I can confirm that I have visited numerous open quarry sites, including some of the 8 

existing sites in question. I have undertaken noise measurements of quarrying activities 

including quarry vehicle noise.  

Scope of Evidence 

8 In my evidence I address the following matters:- 

8.1 Rule 17.6.4.4 governing the hours of operation for quarrying and processing 

activities; and 

8.2 Processing after quarrying has ceased in the Rural Quarry Zone.  

9 I also address a situation raised in the evidence of Mr Richard English who represents 

the CAPG on matters of aggregate supply. Mr English notes that some quarries may 

choose to import construction clean fill and other material, which in his opinion would 

increase the number of truck movements into the quarry containing the processing plant. 

10 I have also responded to matters raised in Mr Stuart Camp’s acoustics evidence on 

behalf of the Christchurch City Council (Council) in so far as it relates to matters raised 

in the CAPG’s submission. 

11 I attended mediation on Monday 5 October for the CAPG, which considered appropriate 

setback distances from the quarry zone boundary to prevent any ‘reverse-sensitivity’ 

effects.   I understand this matter is no longer being pursued by the CAPG. 
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Hours of Operation - Rule 17.6.4.4 

Overview of CAPG Proposal 

12 General quarrying activities (extraction and processing of aggregate) are permitted 

activities in the Rural Quarry Zone if they occur between 0600-1800 Monday to 

Saturday. 

13 The CAPG has sought to extend the hours of operation to allow all non-extraction and 

processing activities within the Rural Quarry Zone to occur any time of the day or night 

Monday to Sunday. I understand these other activities would include vehicle 

movements, loading and unloading of trucks and maintenance of quarry plant. 

Assessment of Potential Noise Effects of Proposal 

14 Existing daytime noise standards positively control the noise effects of quarrying 

activities, which include extraction, processing and vehicle movements (including loading 

and unloading). As the CAPG proposal seeks to extend the hours by which all non-

extraction and processing activities can occur, i.e. beyond 0600-1800, it must be 

demonstrated that there are no negative effects on amenity as a result of these 

activities. 

15 During the evening and at night, potential noise effects are limited to annoyance and 

sleep disturbance. I am aware that almost all District Plans in New Zealand set rules at 

residential dwellings in the rural zones of 40-45 dB LAeq during the night time period of 

2200-0700. These limits are set to prevent adverse sleep disturbance effects and equate 

to an internal noise level of 30 dB, above which sleep disturbance effects would occur 

with windows open. Maximum noise levels at night also exist to preserve sleep during 

single noisy events, i.e. a loaded truck driving past (either accelerating heavily or using 

engine breaking); the desirable upper limit being in the range 65-70 dB LAmax. Although 

there are no evening noise standards, day time noise limits will apply, and these are 

typically set between 50-55 dB LAeq.  

16 Under the Replacement Plan, the Council is proposing to adopt 50 dB LAeq during the 

day and 40 dB LAeq at night (2200-0700) when measured at any notional boundary 

outside the Rural Quarry Zone. The CAPG has previously submitted that since quarrying 

is a noisy activity, higher limits at the notional boundary of 55 and 45 dB respectively for 

the day and night better recognise the expectation that noise will be created in the Rural 
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Quarry Zone.  I understand that this aspect of the CAPG’s submission is outside the 

scope of this hearing, but for completeness note that I agree with this submission1. 

17 The primary noise during the evening and night time period will arise from loading quarry 

vehicles with aggregate (trucks and trailer units) and the movement of these vehicles 

onsite and offsite. Maintenance of plant will be confined within the quarry boundary and 

the noise emissions will in my opinion be far less than the noise of loading and 

movement of vehicles. I am of the opinion that the noise effects of maintenance 

operations would be less than minor provided that the quarry operator does not ‘test’ 

plant during the period 1800-0600, where ‘test’ is defined as demonstrating that the plant 

is working correctly, e.g. using a crusher to actually crush aggregate. 

18 With regards to quarry vehicles, noise will be created during the loading of trucks and 

trailers and their subsequent movement within the quarry, and then offsite once the 

vehicles leave the site entrance and also when they return empty. 

19 The main noise generation onsite is when the trucks and trailer units are first bedded out 

with aggregate. High drop heights will exaggerate the overall noise level. In my 

experience, the noise generated by the loading of aggregate will diminish once the 

bottom of the vehicle is bedded out. This activity can produce noise levels in the range of 

80-88 dB LpA
2 at a distance of 10 m; the higher end of the range being when aggregate 

is first loaded into the vehicle. It is therefore best practice to minimise drop heights and 

to evenly bed out the truck and trailer unit.  

20 From my experience, the average noise level when loading a vehicle is approximately 

82 dB LAeq at 10 m. Assuming a constant loading of vehicles (100% activity) the LAeq at 

250 m from a truck and trailer being loaded would be 45 dB and at 500 m 38 dB 

(assuming soft ground attenuation). These levels of noise would in my opinion be 

reasonable and would not result in any negative effects on either evening or night time 

amenity, specifically sleep disturbance effects. I therefore consider the effects of loading 

noise would be less than minor. 

21 Once vehicles leave the quarry, the extent of the noise impact increases and so does 

the extent of the noise effects area and number of affected dwellings. The greatest noise 

effects are concentrated around the quarry site entrances, for example, where a 

residential dwelling is located opposite a site entrance. Mr Camp makes comment on 

                                                      
1
 CAPG submission 76 on noise standards 6.1.4.1 

2
 Sound pressure level A-weighted – an indication of the instantaneous sound level of a measurement 
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this issue in his evidence3 (on a separate matter, which is not relevant to the CAPG). He 

considers that a distance of 200 m from a ‘new’ access point may not be sufficient to 

address noise.  Having reviewed mapping data for the 8 working quarries in the western 

Christchurch area, to the best of my knowledge this situation does not occur. Typical 

distances are more like 300 m, which I consider to be more than adequate to address 

the issue of adverse noise effects of quarry trucks accelerating and decelerating. 

22 The primary noise issue is the noise generated by quarry trucks and trailers between the 

quarry and the delivery point and the effects on noise sensitive dwellings along the ‘haul 

route’. 

23 Data provided to me by Fulton Hogan Limited for its Pound Road quarry indicates that 

current operations generate approximately 800 truck movements during a typical day, 

with 8-16 of those movements occurring during the night time period i.e. after 10pm but 

before 6am. 

24 CAPG has confirmed that there is no average when considering truck movements at 

night across its members’ existing quarry sites. To better understand the likely 

requirements of both current and future operations, there are three “categories” of likely 

operation for night time aggregate movements: 

24.1 Supply to “Concrete or asphalt processing plants” whereby the demand is driven 

by the processing plant at the time; 

24.2 “Retail Depots” - truck movements are relatively consistent; and  

24.3 “One-off” supply to specific projects – e.g. Christchurch Airport airside works 

which have to occur at night. These large projects typically generate between 20 

and 80 movements per night. 

25 In order to assess the potential noise effects of night time quarry traffic, I have 

undertaken a haul road noise calculation in accordance with NZS 6803:19994. A haul 

road assessment takes into account the noise level of the vehicle, its speed, and the 

number of movements per hour (movement being defined as a single one-way 

movement, i.e. 10 trucks operating per hour would generate 20 two-way movements – 

10 outbound and 10 inbound trips). As there is no average when considering trucks 

movements, I have ‘reverse engineered’ what would be a reasonable number of vehicles 

before any adverse effect threshold would be triggered. The threshold being a night time 

                                                      
3
 Statement of evidence of Stuart Camp on behalf of Christchurch City Council, 16 October 2015, Paragraph 5.6, pg 8. 

4
 New Zealand Standard 6802:1999, Acoustics - Construction Noise, Pages 57 and 58 
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LAeq of 45 dB along any road to reduce any negative effects on sleep. I should note that 

there are no noise standards at residential dwellings once vehicles leave the site (and 

relevant zone boundary). This applies to all noise generating activities and not just 

quarrying. 

26 In my experience, a typical quarry truck and trailer will produce a SEL5 of 105-110 dB. 

The upper of the range being for a loaded vehicle. Assuming a vehicle speed of 60 

km/h, compliance with the noise limit at a distance of 50 m from the carriageway centre 

would require approximately 19 two-way movements per hour, i.e. approximately 10 

outbound and 10 inbound vehicles per hour. At a distance of 100 m, I calculate that 

compliance with the noise limit would be achieved based upon 38 two way movements 

per hour, i.e. ~19 outbound and 19 inbound vehicles per hour. 

27 In comparison to information provided by the CAPG, the hypothetical movement 

numbers I have calculated are far in excess of what occurs now and what is likely to 

occur in the future. I therefore consider that my assessment demonstrates that at a 

distance of 50 m from a road being serviced by quarry trucks, the effects would be less 

than minor.  

28 I am aware that there are locations on the haul routes for the quarries operated by the 

CAPG’s members where residential dwellings are located in closer proximity than 50 m 

to quarry vehicle routes. I have studied mapping data and I have assumed a typical 

closest distance of 25 m from the centre of the carriageway to the façade of the closest 

dwellings. In total, I estimate that there are less than 15 dwellings within a radius of 2 km 

from each of the 8 existing quarries. Again using a reverse engineering technique, the 

number of two-way movements which would achieve compliance with a limit of 45 dB is 

approximately 10 movements, i.e. 5 outbound and 5 inbound vehicle movements per 

hour. The small number of potentially affected dwellings does not in my opinion require 

more stringent restrictions (5 movements compared to 10 movements per hour).  

29 Based on information supplied by the CAPG members, 10 quarry truck movements per 

hour would be similar to those ‘one-off’ projects, such as pavement rehabilitation works 

at Christchurch Airport.  

 

  

                                                      
5
 SEL – sound exposure level being the total noise energy of an event compressed into one second. 
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Evidence of Mr Camp 

30 Mr Stuart Camp considers the issue of hours of operation in his evidence at his Section 

66. Mr Camp considers that the Replacement Plan noise rules are appropriate to ensure 

that any effects from on-site noise are less than minor. Mr Camp does not consider it 

necessary to have a noise-free day and he is of the view that restrictions on hours of 

operation are not required to address noise effects. Mr Camp then goes on to state in 

6.10 that if restrictions on operating hours are relaxed, then quarrying outside normal 

work hours could be provided for as a restricted discretionary activity, subject to an 

assessment of noise effects.  I am not qualified to comment on whether or not a consent 

should be required. This is a matter which Mr Ensor discusses in his planning evidence.  

31 Mr Camp at 6.11 to 6.15 then addresses off-site noise effects from heavy vehicle 

movements on the surrounding roading network. He states that he does not consider it 

to be a significant issue and is generally supportive of having no restriction on hours. He 

then qualified this statement by stating at 6.13 than whilst this may be acceptable for a 

quarry with access directly onto a busy road, it may not be the acceptable if there is 

access onto a smaller rural road. I concur with Mr Camp on this issue. However, my 

assessment above considers this scenario by assessing the actual noise of the vehicles 

themselves and not whether there is masking noise by a high number of existing vehicle 

movements.   

32 I have concluded that 10 vehicles per hour (~20 two-way movements) would achieve 

compliance with a limit of 45 dB for dwellings within 50 m of a quarry vehicle route and 

that there would be no adverse effects from trucks manoeuvring near a quarry entrance. 

I understand that 10 vehicles per hour would be at the upper end of the expected range 

of movement numbers and therefore I consider there would be no adverse effects on 

residential amenity.   

33 I am therefore supportive of the following amendments to Rule 17.6.4.4: 

33.1 The extraction and processing of aggregate (Rural Quarry Zone) 0600-1800 

Monday to Saturday. 

33.2 All other quarrying activities including vehicle movements, loading of trucks and 

maintenance of quarry plant (Rural Quarry Zone) all hours Monday to Sunday. 

  

                                                      
6
 Statement of evidence of Stuart Camp on behalf of Christchurch City Council, 16 October 2015, Section 6, pg 8. 
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Processing after quarrying has ceased 

34 In the future, a situation could occur whereby the contents of a quarry have been ‘won’ 

and the only activities being performed on site are processing and handling of 

aggregate, which may include working stockpiles of existing materials and also 

importation of material from off-site. I understand the CAPG has offered to comply with 

the Rural Zone noise standards as opposed to the Rural Quarry Zone noise standards 

for future sites which only generate ‘processing noise’. 

35 I have considered the likely noise effects that could occur once quarrying activity has 

ceased and only processing activity is taking place. Although I agree with Mr Camp that 

crushing and processing would be the noisiest activities on-site7. I consider that since 

the processing plant is located in one position away from site boundaries and heavily 

screened by site bunding (this applies to all but one of the existing quarry sites), it is 

likely that there is a 50/50 noise contribution from both activities, For a site which will 

only process material, ‘quarrying’ noise levels will reduce by 3 dB with the cessation of 

excavation activities, since there is a halving of the total noise. This noise level reduction 

would result in a perceptible benefit to the nearest residents assuming that the quantity 

of processing is similar to that which occurred before the cessation of quarrying 

activities. 

36 Source noise levels for processing activities will not significantly change once 

quarrying/excavation has concluded on site. Unlike excavation works, major sources of 

processing plant (e.g. crushers) will always be located in the same position and their 

noise, as measured at the nearest noise sensitive locations, will not vary significantly on 

a day to day or month to month basis. There is therefore in my opinion, more certainty 

as to the level and character of processing noise experienced offsite than for general 

quarrying activities. This certainty supports the proposal by the CAPG to comply with the 

Rural Zone noise standards as opposed to the Rural Quarry Zone noise standards for 

processing activities. On this issue I make two observations.  

36.1 From a community perspective, while there is still aggregate processing on site, 

there will be a noise benefit of at least 3 dB following cessation of quarrying 

activity.  

                                                      
7
 Statement of evidence of Stuart Camp on behalf of Christchurch City Council, 16 October 2015, Paragraph 5.7, pg 8. 
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36.2 Provided that the operator continues to adopt good management practices, e.g. 

regular maintenance of plant etc., then the noise effects would continue to be 

less than minor. 

37 Whilst the proposed Rural Zone noise Standards are more prescriptive than the Quarry 

Zone noise standards (50 dB versus 55 dB LAeq during the day), aggregate processing 

would still achieve the required future noise standards even allowing for a possible 5 dB 

reduction between the two standards. 

 
Processing of imported clean fill and aggregate 

38 In the evidence of Mr English, truck movements will increase when quarries accept 

imported construction clean fill and other material for processing. In this instance there 

would be laden trucks and trailers visiting the site and the same trucks may leave the 

site either empty or laden with processed material. This increase in truck movements 

would only occur during the core processing hours of 0600-1800. 

39 As I have previously noted, handling and movement of aggregate using quarry trucks will 

generate noise during the loading and unloading and the movement of the vehicles both 

inside and outside the quarry site. The noise of these vehicles will be no different to the 

noise of existing trucks and aggregate handling activities. 

40 I have assumed that there could be a doubling in truck movements. This I understand 

would be an absolute worst case. 

41 A doubling of movements (activity) equates to a 3 dB increase in the overall noise level. 

In noise effects terms, a 3 dB change is considered to be a perceptible change in the 

overall noise level. As I have assumed an absolute worst case (doubling of movements) 

the combined noise of these ‘additional’ vehicle movements would in my opinion be at 

the threshold of what is considered perceptible. Since these additional movements 

would only occur during the period 0600-1800, i.e. not during the most noise sensitive 

evening and night time, I consider the effects of importing construction fill to be less than 

minor. 

Conclusion 

42 The CAPG has sought to extend the hours of operation to allow all non-extraction and 

processing activities within the Rural Quarry Zone to occur any time of the day or night 

Monday to Sunday. I have considered this proposal and based on an assessment of 

loading and vehicle noise, I consider that effects would be less than minor. 
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43 I have also considered the situation when a quarry no longer extracts material and 

simply processes aggregate. The CAPG has offered to comply with the Rural Zone 

noise standards as opposed to the Rural Quarry Zone noise standards for future sites 

which only generate ‘processing noise’. I am supportive of this proposal.  

44 Finally, the importation of construction clean fill and other material would not result in 

adverse noise effects on residential amenity due to increased traffic movements. 

 
Darran Humpheson 

29 October 2015 


