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1. INTRODUCTION 

1.1 My full name is Andrew Ferguson Curtis, I am a Technical Director - Air Quality 

at Pattle Delamore Partners Limited (PDP) where I have worked since 2020.  

Prior to this I held a similar role at AECOM1  where I worked for 24 years.    

1.2 I have a Bachelor's Degree in Chemical and Material Engineering from Auckland 

University, a Post Graduate Certificate in Environmental Management from the 

Open Polytechnic Kuratini Tuwhera, and a Post Graduate Diploma with 

Distinction in Toxicology from the RMIT University in Melbourne.  I am also an 

accredited Hearing Commissioner and a Certified Air Quality Professional. 

1.3 I have extensive experience in the assessment of effects associated with 

quarries, and other activities that have the potential to generate dust.  This 

includes: 

(a) Preparing air quality assessments for the following sand mines: 

(i) Taharoa Iron Sands in the Waikato 

(ii) Newcombe Road sand mine in the Waikato  

(iii) Mystery Creek sand mine in the Waikato 

(iv) Tamahere sand mine in the Waikato 

(v) Revital sand mine in the Waikato  

(b) Preparing air quality assessments for the following quarries: 

(i) Burnham Quarry in Canterbury 

(ii) Brookby Quarry in Auckland 

(iii) Drury Quarry in Auckland 

(c) Preparing air quality assessments for following activities: 

 

1 As well as its predecessors, URS New Zealand Limited and Woodward Clyde NZ Limited  



  
 
  
 

3

(i) The Ōtaki to North Levin section of the Wellington 

Expressway 

(ii) The Takitimu Stage 2 section of State Highway 2. 

1.4 I was originally engaged in relation to this project in approximately 2018 by 

Remediation NZ Limited, and provided some initial air quality advice to it on the 

viability of developing a sand mine at this location to replace a small operation 

that it had in Lemington.  

1.5 Subsequent to that I was engaged by RS Sand to prepare an air quality 

Assessment for the proposal.2  The work that I undertook included specifying 

and subsequently installing particulate and wind monitoring on the site.   

1.6 Subsequent to the application being lodged I was involved in preparing 

responses to s92 questions from Waikato Regional Council.  

1.7 I have also reviewed the submissions made and the s42A report prepared by 

council officers. 

1.8 I visited the site when I was first engaged in 2018, and have visited the site most 

recently on 17 March 2025.  In addition members of my team have regularly 

visited the site over the past few years as they have undertaken maintenance 

on the particulate monitoring equipment.  

Code of Conduct  

1.9 I confirm that I have read the code of conduct for expert witnesses contained 

in the Environment Court Practice Note 2023. I have complied with the code in 

preparing my written statement of evidence, and I will also comply when I give 

oral evidence to the Commissioners. 

1.10 Unless I state that I am relying on the evidence of another witness, my evidence 

is within my knowledge and expertise. The data, information, facts and 

assumptions I have considered in forming my opinions are set out in my 

evidence below, along with the reasons for the opinions expressed.  Where 

relevant, I have stated why alternative interpretations of data are not 
 

2 PDP. (2023) Air Quality Assessment: RS Sand. 
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supported. I have not omitted to consider material facts known to me that might 

alter or detract from the opinions that I express. I specify the material that I have 

relied on in support of my opinions. I have applied any technical terminology 

used in my evidence according to its generally accepted meaning among experts 

in my field. 

1.11 Where I consider that my evidence may be incomplete or inaccurate without 

some qualification, I have included such qualifications.  I have identified any 

knowledge gaps I am aware of, and the potential implications of such gaps. If I 

consider that my opinion is not firm or concluded because of insufficient 

research or data or any other reason, I have stated this. I provide an assessment 

as to my level of confidence, and the likelihood of any outcomes specified, in 

my conclusions. 

Scope of Evidence 

1.12 My evidence will address the following matters: 

(a) Present background information relevant to air quality 

(b) Summarise the air emission sources and mitigation 

(c) Present my assessment of air quality effects 

(d) Discuss respirable crystalline silica (or RCS) 

(e) Present my response to submissions 

(f) Present my response to the s42A Report 

(g) Present my Conclusions  

2. SUMMARY OF REPORT PROVIDED AS PART OF AEE 

2.1 A detailed description of the proposal is contained in the Application and 

evidence of Mr McDean.  Therefore in this section of my evidence I have 

summarised the main points in my report, including information provided in my 

s92 response.  In addition I have also included some updated information, based 

on monitoring that has been undertaken since my report was prepared.  
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Background Information 

2.2 From an air quality perspective the site is well located, occupying a small portion 

of a larger land holding.  There are relatively few nearby sensitive receptors3 

within 500 metres (m) of the site activities.  The representative sensitive 

receivers that I focussed on for my assessment of effects is summarised in 

Figure 1.   

 

Figure 1: Sensitive Receptors 

 

2.3 Apart from the residence located on 41 Newcombe Road (shown as R6 in Figure 

1), all of these sensitive receptors are more than 250 m away from the proposed 

activities which is well beyond the distance within nuisance dust effects are 

expected to occur.  

2.4 One of the most important drivers of dust effects from activities such as sand 

mines is meteorological conditions.  In my report I presented data from 

Hamilton Airport as there was no suitable nearby data.  RS Sand installed an 

ultrasonic anemometer on site in July 2022 and has been monitoring wind 

conditions since that date.  I have presented that data in Figure 2.   

 

3 As defined by the Ministry for the Environment (2016) Good Practice Guide for Assessing and Managing 
Dust. 
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Figure 2 RS Sand Windrose 2022-2025 (m/s) 

2.5 As would be expected, the distribution of windspeed and direction are different 

to those presented in my assessment, primarily due to the local terrain effects, 

however the data provides the same general pattern of wind speeds and 

directions and does not affect my assessment.  In particular there is no 

significant difference in the percentage of stronger winds (that is those above 

5 metres per second (m/s)) which could blow towards the closest sensitive 

receptor, as can be seen in Table 1. 
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Table 1:  Wind Speed Frequency Distribution (2022-2025) 

Direction 
Wind Speed (m/s) 

Total (%) 
0-5 (%) >5 (%) 

North 3.1 0.2 3.3 

North northeast 2.1 0.0 2.1 

Northeast 3.4 0.5 3.9 

East northeast 4.1 0.9 5.0 

East 9.5 0.5 9.9 

East southeast 9.8 0.6 10.4 

Southeast 4.5 0.2 4.7 

South southeast 1.6 0.0 1.6 

South 1.4 0.0 1.4 

South southwest 4.0 0.2 4.2 

Southwest 5.6 0.2 5.8 

West southwest 7.7 1.2 8.9 

West 7.5 1.0 8.5 

West northwest 5.7 0.5 6.2 

Northwest 9.4 0.3 9.7 

North northwest 5.4 0.1 5.4 

PM10 Monitoring  

2.6 In addition to the wind monitoring RS Sand installed two ES642 continuous 

monitors which have been measuring PM10 on site since May 2023.  The location 

of the monitors is shown on Figure 3, with one located on the western site 

boundary (‘the south-western monitor’) and one in the middle of the site at the 

eastern extent of the proposed pit (‘the north-eastern monitor’).  
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Figure 3 PM10 Monitoring Locations 

2.7 I have included in Figures 4 and 5 time series plots of the PM10 concentrations 

recorded at the site between August 2023 and February 2025.  As can be seen 

in these figures the 24 hour average concentrations have typically been 

relatively low with average value of approximately 4 µg/m3 are maximum values 

typically less than 15 µg/m3.  For reference the National Environmental Standard 

for PM104 is 50 µg/m3 as a 24 hour average.  There was a period in between 

November and December 2024 when 24 hour values were significantly higher.  

Given that both monitors increased at the same time, this is likely driven by an 

external factor, such as humidity interference with the optical sensors 

(fogging).   

2.8 The monitoring results are generally consistent with results that I have seen in 

other rural locations in New Zealand and are similar to the typical rural PM10 

levels reported by GNS Science.5  

 

4 Resource Management (National Environmental Standards for Air Quality) Regulations 2004 (NES-AQ) 
5 GNS Science. (2024). Evaluation of New Zealand’s background particulate matter sources. 
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Figure 4 Northeastern PM10 Monitoring Results 
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Figure 5 Southwestern PM10 Monitoring Results 

2.9 To better understand the sources of PM10 I have included two additional polar 

plots (Figures 6 and 7) which incorporate wind direction and speed data with 

the particulate monitoring.   

2.10 As can be seen in these figures, the highest dust concentrations are typically 

when low speed (less than 2 metres per second (m/s)) westerly winds are 

occurring blowing.  This indicates that normal farming activities both on and off 

site are responsible for the elevated instances of PM10 at the two monitors.  
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Figure 6 Northeastern PM10 Polar Plot 

Figure 7 Southwestern PM10 Polar Plot 
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Potential Emission Sources and Proposed Mitigation 

2.11 My assessment concentrated on activities that could give rise to nuisance dust6, 

as it is extremely unlikely that combustion emissions from vehicles on site or 

travelling to and from the site would give rise to anything other than extremely 

small changes in existing ambient concentrations.  

2.12 There are a range of activities that on site that have potential to generate dust, 

in particular:  

(a) Initial enabling works, including construction of the haul roads, 

removal of overburden, construction of erosion and sediment 

controls, and construction of bunds. 

(b) Material excavation and processing. 

(c) Operation of vehicles on the haul roads. 

(d) Wind erosion of working areas. 

(e) Rehabilitation of the completed areas.  

2.13 It is important to note that unlike hard rock quarries there is no size reduction 

(crushing) activities at sand mines with a wet process being used to separate 

the sand into different size fractions and remove any clays or other foreign 

material.   

2.14 These activities are all ones that occur at virtually all sand mines and 

consequently the mitigation measures that are used to mitigate the dust are 

well understood and have been shown to be effective.  The measures are set 

out in detail in Section 4 of my assessment, but include the following: 

(a) Minimising as far as practical the active area of the site, that is the area 

without vegetation, and revegetating as soon as practical areas where 

extraction has been completed. 

 

6 I have defined nuisance dust as material which is generally larger than 20 µm in size which falls to the ground 
relatively rapidly, and generally within 200 to 300 m of its origin.  
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(b) Using additional water to dampen sand in the active extraction area 

to minimise the potential for dust to be generated during extraction.  

Note the in-situ sand resource is damp7, and therefore does not 

normally generate dust when excavated.  

(c) Finished product stockpiles (which are dust free) will be located more 

than 350 m from the closest off-site receptor and within the pit, which 

will minimise the potential for material to leave the site.  

(d) A range of measures including speed restrictions, road sealing and a 

wheel wash will be used to minimise the potential for dust to be 

generated by trucks transporting material within the site and off the 

site. 

2.15 One of the key means of mitigating dust is the use of water, and consequently 

it is important to understand whether there is sufficient water available to meet 

the mitigation needs.  I presented my analysis of this in section 4.5 of my 

Assessment.  Conservatively assuming the highest reported evaporation rates8, 

and the largest projected unconsolidated area, I have calculated that on the 

hottest days the site will require a maximum of 455 m3 of water.   

2.16 This is well within the volumes of water that RS Sand has applied to take and 

therefore there is sufficient water available for mitigation.  

2.17 Finally an important aspect of the mitigation is monitoring, as this provides 

feedback on how effective the mitigation is.  RS Sand has, as already discussed, 

installed two real time dust monitors on site and intends to maintain these while 

the site is operational.  The monitoring system will be set up to provide alerts 

to site management if the PM10 concentrations exceed specific trigger values.  

This will allow the site to implement addition mitigation to reduce the level of 

dust. 

2.18 In addition the data from the meteorological monitoring site, and in particular 

the wind speed and direction can be used when site management are making 

operational decisions about what activities will be undertaken on site.  
 

7 Test data indicates that the moisture content of in-situ sand is about 34%.  
8 From the Karapiro meteorological station 
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Assessment of Dust Amenity Effects 

2.19 Section 5 of my report set out my qualitative assessment of the effects of dust.  

This assessment was undertaken in accordance with good practice9 and was 

based on the FIDOL assessment tool, which considers the Frequency, Intensity, 

Duration, Offensiveness that a specific Location, might experience an effect.  In 

this case I have considered the mitigated dust effects at the sensitive receptors 

I identified. 

2.20 I note that regardless of the mitigation proposed it is well accepted10 that 

nuisance dust effects will generally only occur within 200 to 300 m of their 

source.  This is because within this distance the majority of the particles will 

settle.  With mitigation implemented the distance within which effects might 

occur reduces significantly.  

2.21 In summary the results of my assessment are as follows: 

(a) Frequency: Based on international guidance11 the potential for dust, if 

it were present, to be carried off-site towards the closest sensitive 

receptors is low.   

(b) Intensity: Given the distances involved and mitigation proposed the 

intensity of any dust that might be experienced off-site is considered 

to be minimal.  The monitoring proposed at the boundary adjacent to 

the closest receptor will provide information on this.  

(c) Duration: Based on the monitoring system and contingency response 

triggers that will be in place I consider that, at worst, the duration of 

any off-site dust effect should be 1-2 hours.   

(d) Offensiveness:  I do not consider that there is anything intrinsically 

offensive about the dust at this site as it is essentially the same as 

could occur from any earthmoving activity in the site, including 

paddock rehabilitation.   

 

9 Ministry for the Environment (2016), Good Practice Guide for Assessment and Managing Dust.  
10 Ministry for the Environment, 2016  
11 Institute of Air Quality Management, Guidance on the Assessment of Mineral Dust Impacts for Planning, 
2016  
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(e) Location:  I consider that the location of the proposed sand mine is 

appropriate, and with one exception there are no nearby sensitive 

receptors.  Even with respect to the closest sensitive receptor at 41 

Newcombe Road, the residence will initially be more than 200 m from 

activities, and when the pit approaches to within 100 m, it will be 

below ground level and well shielded.   

2.22 Overall it is my opinion that the potential for nuisance dust effects on-site 

activities is low, due to the separation distances.  The implementation of a 

comprehensive package of mitigation measures will further reduce the 

potential for effects to occur.  

Particulate Matter less than 10 µm in diameter (PM10) 

2.23 A portion of the dust likely to be generated by the site activities is within the 

respirable PM10 size fraction.  The instrumental PM10 monitoring and 

contingency trigger levels shall therefore mitigate both nuisance dust and PM10. 

2.24 My assessment demonstrates that the discharges of dust can be effectively 

mitigated so that it is unlikely that any increase in off-site exposure to PM10 shall 

occur.  No increased health risks are likely to arise at the nearby sensitive 

receptor locations given the proposed dust (including PM10) mitigation 

measures. 

2.25 The ambient PM10 monitoring and contingency trigger response levels will 

ensure that the site’s activities do not cause 24-hour average PM10 

concentrations to approach or exceed the NES-AQ. 

RESPIRABLE CRYSTALINE SILICA 

2.26 In addition to assessing the potential for dust nuisance effects I have also 

assessed the potential for off-site effects due to Respirable Crystalline Silica 

(RCS). 

2.27 RCS is the fraction of crystalline silica (or quartz) that is in the respirable range12, 

that is less than 4 µm in size.  If someone is exposed to RCS there is the potential 
 

12 That is small enough to be inhaled and potentially lodge in the lungs.  
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that they may develop silicosis.  In my assessment I assessed the potential risk 

associated with this using a methodology developed by the United States 

Environmental Protection Agency (US EPA)13
.  This methodology adopts a risk 

based approach, with risk deemed to be acceptable if the RCS exposure is less 

than 1 mg/m3.year.   

2.28 The conservative assessment that I undertook, which included specific analysis 

of the resource at the RS Sand site, determined that there was a very low level 

of exposure (0.1 mg/m3) and therefore no increased risk of silicosis to residents 

living in the area surrounding the site.   

2.29 Since I completed my assessment, I have, as I presented earlier, undertaken 

PM10 monitoring at the site.  This monitoring indicates that on average the 

existing annual PM10 concentrations at the site are lower than I used in my 

assessment.   

2.30 In addition to this RS Sand has undertaken additional analysis of its resource, 

including getting particle size distributions prepared.  As would be expected 

there is some variation to these across the resource.  However  the size fraction 

less than 4 microns in size, (i.e. the respirable size fraction) is approximately 50% 

of the 10 micron or PM10 size faction.  

2.31 Consequently by monitoring and ensuring the PM10 is controlled, RCS 

concentrations will also be controlled at levels which will not give rise to any 

form of off-site effect.  

3. RESPONSE TO SUBMISSIONS  

3.1 I have reviewed the air quality related submissions that were made to both the 

Waikato Regional Council (WRC) and Waipa District Council.  The majority of 

these submissions cover the same topics, and therefore I have not responded 

to individual submission but rather the topics that were raised.   

3.2 These are grouped as follows: 

 

13 United States Environmental Protection Agency, Ambient Levels and Noncancer Health Effects of Inhaled 
Crystalline and Amorphous Silica: Health Issue Assessment, November 1996, EPA/600/R-95/115. 
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(a) Health effects from particulate 

(b) General concerns about air pollution 

(c) General concerns about dust from site activities 

(d) Specific concerns about diesel emissions 

(e) Specific concern about RCS 

(f) Concern about dust in rain collected drinking water 

(g) Concerns about dust from trucks as they leave the site.  

Health effects from particulate 

3.3 A number of the submissions raise a general concern about health effects from 

particulate.  The majority of any dust that might be generated by on-site 

activities is exactly the same as might occur from any normal farming activities 

in the area, and is in any case inert (including the majority of the silica sand on 

site) and has no potential for health effects.   

3.4 I have already discussed the two specific types of particulate that have some 

potential to result in health effects (PM10 and RCS) and based on my 

assessment, and the information available from site, I do not consider that 

there is any risk that particulate which are generated on site will result in off-

site effects.  

General concerns about air pollution 

3.5 The term air pollution generally relates to emissions from human activities, 

other than the amenity effects of dust.  At RS Sand these emissions are 

associated with vehicle emissions.  As I have already stated, based on my 

experience, the number of vehicles and the separation distances around the 

site, means that these emissions will have no measurable impact on ambient 

concentrations at any sensitive location.  
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General concerns about dust from site activities 

3.6 I have already discussed dust from the site, and indicated that based on my 

assessment I consider that there is an extremely low potential for there to be 

any off-site air quality effects.   

3.7 My assessment is supported by my experience at other sand mines, including at 

the Tamahere sand mine, which is of a similar size, and which has operated since 

early 2013 in a very similar manner to that proposed by RS Sand.  That site has 

not as I am aware, resulted in any air quality related off-site effects or received 

dust complaints, despite the fact that it has a large number of sensitive 

receptors relatively close.  

3.8 Consequently, I am comfortable that my assessment is realistic and that there 

will be little potential for any form of off-site air quality effects from the 

proposed operations.   

Specific concerns about diesel emissions 

3.9 A number of submissions raise a concern about diesel emissions from vehicles 

travelling to and from the site, including through Cambridge.  Concerns about 

health effects associated with diesel vehicles emissions are primarily related to 

PM10 and nitrogen dioxide.  I have already discussed these, but would reiterate 

that the emissions associated with vehicles from RS Sand are no different to 

those from the approximate 18,000 vehicles per day (including 2,900 Heavy 

Vehicles) that pass over the Koo Utu Bridge14, and will not result in any 

significant change in ambient concentrations.  

3.10 Based on information presented in the traffic assessment15, the heavy vehicle 

traffic flows through Cambridge on Tirau Road might increase from 754 Vehicles 

per day to 770.  This level of change will have a negligible impact on air quality.  

 

 

14 Information from https://opendata-
nzta.opendata.arcgis.com/datasets/b90f8908910f44a493c6501c3565ed2d_0/explore?location=-
37.894133%2C175.519162%2C14.80 
15 CKL, Integrated Transport Assessment, May 2023  
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Specific concerns about RCS 

3.11 I have discussed this already, but would reiterate there that based on the 

available data there is essentially no potential for the proposed activities to 

increase risks associated with RCS exposure.  This is due both to the low 

concentrations of RCS in the resource and the extensive dust mitigation 

measures that will be implemented.  

Concern about dust in rain collected drinking water 

3.12 Given the significant separation distances that exist between RS Sand and 

sensitive receptors, and the low potential for dust generation from the 

resource, I consider that there is no potential for dust from the site to have any 

potential impact on rain collected drinking water.  The nature of any dust 

generated at the site is inert, and is identical to dust that would be generated 

from typical farming and earthworks activities. 

3.13 In any event there is a requirement in the Building Code16 that water supplies 

must be protected from contamination, with the Ministry for Health providing 

guidance documents17,18 on how households can achieve this, for example 

fitting first flush system or having floating inlets.  If households are following 

this guidance, then there is no potential for material that might enter storage 

tanks to be drunk. 

Concerns about dust from trucks as they leave the site  

3.14 A number of the submission raise a concern that trucks exiting the site will 

cause dust as they travel on public roads.  As set out in section 6.3.2 of the dust 

management plan19, vehicles exiting the site will either be carrying damp sand 

or have covers in place.  Both of these measures will minimise any potential for 

dust from this source, and consequently I do not consider that this is an issue.  

 

16 New Zealand Building Regulation 1992. Schedule 1 Clause G12.3.2 (a) 
17 Ministry of Health, Water collection tanks and safe household water, revised January 2022 
18 Ministry of Health, Water Safety Plan Guide Roof Water Sources Version 1, Ref S1.2, January 2014 
19 RS Sands, Newcombe Road Sand Quarry, Dust Management Plan, 2023   
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4. RESPONSE TO S 42A REPORT  

4.1 I have reviewed the s 42A report prepared by WRC, and specifically Section 3.7 

which deals with Dust Management.  This section largely summarises the 

material in Appendix C which is the specialist review of air quality effects 

prepared by Air Quality Consulting (AQC).  

4.2 The conclusion reached in both to these documents is that the assessment that 

I have prepared has appropriately considered the relevant air quality matter, 

and that with the mitigation proposed the potential for off-site air quality 

effects is overall “likely to be no more than minor”20.  

4.3 In Section 4 of its memo AQC discusses monitoring and recommends RS Sand 

undertake some additional work to develop “a site specific correction factor (k-

factor)”.  I am comfortable with this recommendation and agree that it will 

make the monitoring more robust.  

5. CONCLUSION AND FURTHER RECOMMENDATIONS AS TO CONDITIONS 

5.1 I have undertaken a comprehensive assessment of the potential air quality 

effects associated with the development of a sand mine by RS Sand.   

5.2 I consider that based on the location and the mitigation and monitoring 

methods proposed that there is virtually no potential for there to be any off-site 

dust nuisance effects. 

5.3 I also consider that there is an extremely low potential for there to be any other 

air quality effects, and with the mitigation measures proposed any potential for 

off-site effects is reduced further.  

5.4 I consider that the air quality related conditions proposed by WRC, which are 

contained in the Schedule 1- General Conditions, form an appropriate basis for 

granting consent.  I do have a few minor comments and recommendations to 

improve the dust control. 

 

20 Air Quality Consulting, RS Sand Quarry – WDC and WRC Applications – Discharges to Air, Section 8 
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5.5 Condition 8 sets out the requirements for the Quarry Management Plan (QMP) 

including at (l) that there is a Dust Management Plan (DMP).  It then sets out 

separately at (q), a requirement to have specific measures to control the effects 

of dust on transmission lines.  As written, this would appear to put the control 

of dust in relation to the transmission lines outside of the DMP.  Consequently 

it is my opinion that it would make more sense if condition 8(q) was moved to 

condition 22 which sets out the specific requirements for the DMP.  

5.6 I am comfortable that Condition 22with the inclusion of condition 8(q), sets out 

what should be included in a plan for an activity of this type.  

5.7 I note that condition 23, which requires certification of the DMP, appears 

unnecessary, as the DMP forms part of the QMP required by condition 8, and 

conditions 9 through 11 set out the certification process for that document.  

5.8 Finally I note that there is a typographical error in condition 25 (meters instead 

of metres).  

 

 

Andrew Curtis 

18 March 2025 


