
 

 

BEFORE THE INDEPENDENT HEARING PANEL 

UNDER   the Resource Management Act 1991  

AND 

IN THE MATTER OF a resource consent application by RS Sands Limited to the Waipa 

District Council and the Waikato Regional Council to establish and 

operate a sand quarry at 77 Newcombe Road, Cambridge. 

 
 
 

 
STATEMENT OF EVIDENCE OF ANTHONY WARING CHISNALL  

GEOLOGICAL ASSESSMENT 
  
 
 
Introduction 

 

1. My full name is Anthony Waring Chisnall.  

 

2. I am a post-graduate qualified geologist with over 30 years’ experience in 

global mining and mineral resource development projects. I have the required 

expertise in assessing mineral projects and specifically sampling of materials to 

be extracted from mining operations. 

 

3. I hold a Bachelor of Science (BSc) in Geography from the University of 

Canterbury (1985–1988) and a Master of Science (MSc) in Economic Geology 

from the University of Western Australia (1993–1994). I am a member of 

Australasian Institute of Mining and Metallurgy (AusIMM).  

 

4. As part of my career, I have carried out and led numerous field assessment and 

sampling programs in Australia, Thailand, Laos, Turkey, Japan and Myanmar. 

Most of these have been undertaken to discover or extend mineral resources 

(new mining opportunities or extend mining operations). In addition, I have 

been involved and led field and sampling programmes to map and understand 
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the origins of hazardous element and mineral distributions, close to areas of 

intensive agricultural production. 

 

5. I am currently a geological consultant based in Nelson, New Zealand. Rhys 

Powell has engaged me in relation to the Resource Consent Application by RS 

Sands Limited, to provide independent and expert advice on the sampling of 

representative quarry sand material from neighbouring properties to the 

proposed sand quarry site.  

 

Code of Conduct for Expert Witnesses 

 

6. I confirm that I have read the Environment Court’s Code of Conduct for Expert 

Witnesses, as contained in section 9 of the Environment Court’s Practice Note 

2023, and I agree to comply with it. 

 

7. The data, information, facts and assumptions that I have considered in forming 

my opinions are set out in my evidence that follows.  The reasons for the 

opinions expressed are also set out in the evidence that follows. 

 

8. I confirm that the matters addressed in this brief of evidence are within my 

area of expertise, with the exception of where I confirm that I am relying on 

the evidence of another person.  I have not omitted to consider material facts 

known to me that might alter or detract from my opinions expressed in this 

brief of evidence.  I have specified where my opinion is based on limited or 

partial information, and I have identified any assumptions I have made in 

forming my opinions. 

 

Scope of evidence 

 

9. My evidence will:  

 

(a) Assess Silica (SiO₂) content of alluvial sand deposits used for concrete 

production in the Waikato region;  
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(b) Review and comment on the Applicant’s assessment of Silica content; 

and 

(c) Consider the effect of a mining activity on highly productive land.  

 

10. I have read and am familiar with the application content of relevance to my 

evidence, specifically the air quality assessments.  

 

Silica Content in Alluvial Sand Deposits 

 

11. The Hinuera Formation, found in the Hamilton Basin and Waikato region, is a 

key geological deposit consisting of volcanogenic alluvium transported and 

deposited by the ancestral Waikato River over the past 100,000 years. It is 

composed mainly of sandy, pumice-rich sediments.  

 

12. The Hinuera Formation Sands are quartz rich, and due to this typical SiO2 

(silica) content is 60-80% (due to the presence of feldspar, pumice and volcanic 

glass).1  

 

Geological sampling  

 

13. On 17 March 2025 I undertook a sampling exercise in order to determine the 

potential silica content of the proposed sand quarry site at 77 Newcombe 

Road. 

 

Methodology 

  

14. A total of five samples (A1 to A5) were taken during the field investigations 

close to the boundary with the proposed sand quarry site.  The image below 

shows the locations of the samples: 

 
1 Lowe, D.J. 2021, Introduction to the landscapes and soils of the Hamilton Basin and South Waikato: field Notes 
Appendix P -  Geotechnical Assessment Schofield, J.C. 1965, The hinuera formation and associated quaternary 
events 
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15. The satellite image above shows the proposed sand quarry site as outlined in 

yellow and the three sample locations; two locations to the west of the 

proposed quarry site and one to the north, across the Karapiro Stream.   

 

16. In the image below, the sample locations (yellow stars) are shown in a 3D 

oblique view (looking south) in relation to the proposed final quarry 

dimension, for reference: 

 

 

17. Samples A1 to A3 were collected from the same pit, excavated by a mini 

excavator. Samples collected from each soil horizon were stockpiled 

separately, as shown in the photograph below: 
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18. The photograph above is taken looking down into P1 (pit 1) at 41 Newcombe 

Road (directly west of the proposed quarry site), and shows the different soil 

horizons of samples A1, A2 and A3. 

 

19. Below are details of the samples and the results of a visual inspection: 

  

(a) Sample A1: 0-0.3m.  Dark brown to black, silty, sandy loam.  This topsoil 

A-horizon is crucial for plant growth, as it contains organic matter, 

nutrients, and microbial activity. 

 

(b) Sample A2: 0.3 – 1.3m.  B-Horizon – clay-enriched subsoil, formed 

through weathering, leaching, and soil forming processes over 

thousands of years. It contains allophane and halloysite clays, derived 

from volcanic tephras that settled on top of the underlying Hinuera 

Formation Sand. The presence of iron and aluminium oxides gives the 

B-horizon a reddish-brown or yellowish colouration due to oxidation. 

(c) Sample A3: below 1.3m.  Sandstone/Sand – this is the top of the 

Hinuera Formation, and is representative of the material to be quarried 

in the proposed 77 Newcombe Road quarry site, 20m to the east over 

the boundary fence.  

 

(d) Sample A4: below 1.1m. Sandstone/Sand – this is the top of the 

Hinuera Formation, and similar to A3, but taken from separate pit P2, 

about 20m to the south of P1, and about 20m to the west of the 

boundary fence.  This sample is representative of the material to be 

quarried in the proposed 77 Newcombe Road quarry site.  

 

(e) Sample A5: Hinuera Formation Sand collected from a loose eroded 

sand bank at 42 French Pass Road. This sample was taken from a river 

terrace cut around 20-30m from the surrounding surface area by the 

Karapiro Stream. This sample is representative of what will be quarried 

in the opposite bank, to the south on the 77 Newcombe Road property. 
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20. All samples were collected in small plastic buckets, as shown in the picture 

below.  The samples were sent to the SGS Laboratory in Westport,2 

immediately after sampling: 

 
2 SGS is an internationally accredited laboratory service company. Their service in New Zealand provides 
inspections, certifications, testing and verification services to a wide range of operations, including the testing and 
assessment of geological samples. https://www.sgs.com/en-nz/our-company/about-sgs/sgs-in-new-zealand 

A5 
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Results 

 

21. SGS undertook sample preparation and multi-element XRF analysis of the 5 

samples (A1-A5). The results of the analysis are attached to my evidence as 

Appendix 1.  A summary of the details and results of the samples are provided 

in the table below: 

 

Sample 
Number 

Coordinates (Lat, Long) Location Silica (SiO2) 
content 

Description 

A1 -37.892943, 175.503495 P1 41 Newcombe Rd 52.92% Topsoil (A Horizon) 

A2 -37.892943, 175.503495 P1 41 Newcombe Rd 58.9% Clay Rich subsoil (B 
Horizon) 

A3 -37.892943, 175.503495 P1 41 Newcombe Rd 70.27% Light grey sandstone 
(Hinuera Formation) 

A4 -37.893126, 175.503429 P2 41 Newcombe Rd 68.6 % Light grey sandstone 
(Hinuera Formation) 

A5 -37.88769, 175.50896 Eroded Bank, 42 
French Pass Road 

68.82 % Light grey sandstone 
(Hinuera Formation) 

 

22. As the geology within the proposed sand quarry site at 77 Newcombe Road is 

the same as that within the sample areas, the silica content within the quarry 

area will be the same as that of the sample areas. 
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Review of technical assessments concerning silica content  

 

23. The application3 asserts soils within the quarry will contain a silica content of 

16%, based on nine samples ranging from 7% to 16% silica content, with an 

average of 11%.  

 

24. The results of samples taken from 41 Newcombe Road (two samples (A3 and 

A4)) and 42 French Pass Road (A5), Cambridge, demonstrate a silica content of 

approximately 69%.  

 

25. This is over four times the applicant’s maximum reported value and aligns with 

the expected composition of regional alluvial sand deposits.  

 

26. The 69% also matches the general requirement for silica content in commercial 

quarries in the Waikato region. I conducted site visits to other sand quarries in 

the Waikato region. These operations consistently extract alluvial sands with 

silica contents far exceeding 16% and typically aligning with 70%. The 

applicant’s data stands as an outlier. 

 

Highly Productive Land 

 

27. The applicant proposes replacing soils post-extraction. Removing and replacing 

a 300 mm organic-rich topsoil layer over a 1.3 m clay-rich B-horizon will result 

in unavoidable mixing with subsoil and extracted materials. In my opinion, the 

original soil profile cannot be authentically restored, leaving a degraded, 

hybrid material that will never replicate pre-quarry conditions. 

 
3 RS Sand - Air Quality Assessment by Pattle Delamore Partners Ltd (PDP), dated July 2022, Section 5.3, Table 4. 
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Conclusion 

 

28. The applicant’s reported silica content of 16% does not align with independent 

sampling, which shows a silica content of around 69%. This figure is consistent 

with regional norms.  

 

29. Topsoil preservation and replacement will result in mixing of Topsoil, B-horizon 

clays and underlying Hinuera Formation Sand and very unlikely able to restore 

the site’s original pristine state of highly productive soils, which are a unique 

feature of the Waipa District area. 

 

 

Anthony Waring Chisnall 
21 March 2025 
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Number of Samples Method Code Description
GO_XRF725

Methods Summary

Borate Fusion, XRF, Ore Grade

Authorised Signatory

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of 
liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from 
exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and 
offenders may be prosecuted to the fullest extent of the law. 
WARNING: The sample(s) to which the findings recorded herein (the "Finding") relate was(were) drawn and / or provided by the Client or by a third party acting at the Client's direction. The 
Findings constitute no warranty of the sample's representativeness of any goods and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from 
which the sample(s) is/are said to be extracted.

Nick Lees
Lab Manager
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Laboratory Technician

Nick Lees
Lab Manager
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Order Number OCL NZ

Submission Number OCL NZ

Number of Samples 5


Element *SiO2 *Al2O3 *Fe2O3 *CaO *MgO *SO3
Method GO_XRF72 GO_XRF72 GO_XRF72 GO_XRF72 GO_XRF72 GO_XRF72
Lower Limit 0.01 0.010.010.010.01 0.01
Upper Limit 100 10060100100 10
Unit % %%%% %
A1 0.07
A2 0.03
A3 <0.01
A4 <0.01
A5 <0.01

Element *K2O *Na2O *MnO TiO2 P2O5 *Mn3O4
Method GO_XRF72 GO_XRF72 GO_XRF72 GO_XRF72 GO_XRF72 GO_XRF72
Lower Limit 0.01 0.010.010.010.01 0.01
Upper Limit 70 551009360 100
Unit % %%%% %
A1 0.19
A2 0.20
A3 0.04
A4 0.03
A5 0.09

* Accredited analysis conforming to the sites IANZ Scope of accreditation. Refer to https://www.ianz.govt.nz/directory for full scope of analysis.

N.A.  not analysed     |     --   element not determined     |     I.S.   insufficient sample     |     L.N.R.   listed not received
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52.92 17.24 4.48 1.46 0.57

1.54 2.18 0.18 0.50 0.41
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58.90 16.21 9.86 2.19 1.57

70.27 16.20 1.77 1.10 0.21

68.60 17.73 1.98 1.10 0.22

68.82 16.24 3.44 3.85 0.98

1.53 2.84 0.18 1.77 0.08

2.71 2.92 0.03 0.29 0.03

2.50 2.80 0.03 0.29 0.02

1.37 4.21 0.08 0.38 0.06
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