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1 Executive Summary 
 

The site is located across two addresses, 1 Sutherlands Road and 848 Cashmere Road in 
Halswell, Christchurch. The site will be the subject of a residential subdivision and as such 
required an assessment under the Resource Management (National Environmental Standard 
for Assessing and Managing Contaminants in Soil to Protect Human Health) Regulations 2011 
(NESCS). It is noted also that Malloch Environmental Ltd is obligated to consider the 
requirements of Section 10(4) of the Health and Safety at Work (Asbestos) Regulations 2016. 

 
An Anthropogenic Contamination Risk Areas report dated April 2019 identified a specific area 
of soil contamination likely associated with a historical burn pile. The area identified was 
adjacent to a shed but possibly extended beneath the shed. It was recommended that this 
portion of the site be remediated by excavation and disposal of the contaminated soils to an 
approved facility. This current Site Validation Report (SVR) is specifically related to the 
abovementioned shed area only. A subsequent SVR will be completed for remainder of the site 
following full remediation and validation.  

 
Soils from beneath and surrounding the shed located in the south-east corner of Lot 7 DP 2380 
were excavated in February 2020. Soils were excavated to the subsoil layer, a depth of 
approximately 300 mm, and disposed of at Burwood Landfill. The remediation was undertaken 
alongside the remediation of the remainder of the site and therefore exact quantities of soils 
removed from this location are unknown. Waste disposal dockets will be provided in the SVR 
for the remainder of the site.  
 
Four validation soil samples were taken from within the excavation area. Results showed 
concentrations of heavy metals below background values and significantly below the residential 
soil guideline value (SGV).  

 
The remediation actions have successfully remediated the burn pile area by the shed. The soils 
that remains on-site are considered suitable for residential use with no further actions required. 
 
A subsequent Site Validation Report will be produced for the wider site when remediation works 
are completed.  
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2 Objectives of the Report 
 

The objective of the report is to detail the remedial actions undertaken to enable the subdivision 
development. The remedial actions are intended to ensure the site is suitable for future 
residential use. The report also describes the validation sampling undertaken and results 
received. 
 
The report is specifically related to an area of contamination by the shed identified within the 
Anthropogenic Contamination Risk Areas report dated April 2019. A subsequent Site Validation 
Report (SVR) will be completed for remainder of the site.  
 
The report has been completed in accordance with the Ministry for the Environment’s (MfE) 
“Contaminated Land Management Guidelines No 1: Reporting on Contaminated Sites in New 
Zealand”.  

3 Scope of Work Undertaken 
 

This report includes all requirements for a Stage 4 Validation report, including: 
 

• A summary of the contaminated area and the results of the previous reports  

• Details of the remedial works undertaken 

• Details of the validation sampling undertaken and results analysis 

• Preparation of report in accordance with MfE guidelines 
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4 Site Identification 
 

The site is located across two addresses, 1 Sutherlands Road and 848 Cashmere Road in 
Halswell, Christchurch, as shown in Figure 1 below.  The site is legally described as Part Lot 6 DP 
2380 and Lot 7 DP 2380 and has a total area of 9.5308 ha. The contaminated area this report 
relates to is located in the south-east corner of Lot 7 DP 2380.  
 

  

 

Figure 1 – Location Plan  

N 

N 

848 Cashmere Road 

Part Lot 6 DP 2380 
Approx. 4.0620ha 

Lot 7 DP 2380 
Approx. 5.4688ha 
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5 Summary of Site Description and Surrounding Environment 
 

The site is generally flat, rural residential land. Lot 7 DP 2380 was previously in pasture and had 
a shed located in the south-east corner. The area beneath and surrounding the shed is the area 
of contamination that required remediation and subsequent validation and the focus of this 
report. 
 
The site is bound to the west, north and east by similar rural residential properties and to the 
south by residential properties. The Halswell shopping centre lies approximately 1.5km to the 
north-west of the site. 

6  Geology and Hydrology  

The ECan GIS database describes the soils within the contaminated area as the Claremont 
moderately deep silty loam with ‘Regional, Yellow Grey Earth’ soil trace elements. This is a 
poorly drained, Fragic Perch-gley Pallic soil. 
 
The published geology beneath most of the site is described by Forsyth et al (2008) as part of 
the Lyttelton volcanic group with basaltic to trachytic lava flows interbedded with breccia and 
tuff. The north-west corner is shown as being grey river alluvium beneath plains or low-level 
terraces on the north of the site. 
 
Nearby borelogs indicate that topsoils are underlain by layers of sandy silts and sandy gravels 
with some sand shown in some borelogs.   

 
The site lies over the coastal confined gravel aquifer system. Ground water levels recorded on 
nearby bore logs are between 0.70 and 1.38m deep. The direction of ground water flow is 
generally in a south-easterly direction. The nearest active downstream well is a water 
observation well approximately 330m to the south of the site.  
 
Open drains run along the Sutherlands Road boundary of the site, between the two properties 
and along the northern boundary of 848 Cashmere Road. Cashmere Stream lies approximately 
540m to the north of the subject site.  

7 Basis for Guideline Values 
 
7.1 Activity Description 
 

This report has been written for the following potential activities:  

• Subdivision of the site for residential use 

• Soil disturbing activities associated with the development of the site 
 

7.2 Zoning 
 

The site is currently zoned Residential New Neighbourhood.   

 
7.3 Soil Guideline Values 
 

Human health soil contaminant standards for a group of 12 priority contaminants were derived 
under a set of five land-use scenarios and are legally binding under The Resource Management 
(National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect 
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Health) Regulations 2011 (NES). These standards have been applied where applicable. The 
regulations describe these as Soil Contaminant Standards. For contaminants other than the 12 
priority contaminants, the hierarchy as set out in the Ministry for the Environment 
Contaminated Land Management Guidelines No 2 has been followed. These are generally 
described as Soil Guideline Values. For simplicity, this report uses the terminology Soil Guideline 
Values (SGV) when referring to the appropriate soil contaminant standard or other derived 
value from the hierarchy.  For soil, guideline values are predominantly risk based, in that they 
are typically derived using designated exposure scenarios that relate to different land uses. For 
each exposure scenario, selected pathways of exposure are used to derive guideline values. 
These pathways typically include soil ingestion, inhalation and dermal adsorption. The guideline 
values for the appropriate land use scenario relate to the most critical pathway. 
 
The land-use scenarios applicable for the proposed use of this site and any associated soil 
disturbing activities include ‘residential 10% produce’ for future owners, and 
‘commercial/industrial/outdoor workers’ as a proxy value to protect the health of construction 
workers.   

8 Summary of DSI Results  
 
Malloch Environmental Limited undertook a Preliminary Site Investigation and subsequent 
Detailed Site Investigation (DSI), also referred to as the Anthropogenic Contamination Risk 
Areas report, dated April 2019.  
 
During soil sampling undertaken at the site a hotspot was identified containing elevated 
concentrations of lead and arsenic. Further investigation confirmed the presence of a hotpsot 
extending beneath the existing shed located on Lot 7 DP 2380. It was considered likely that the 
source of the contamination was from a historical burn pile.  
 
The laboratory results for sample location SS35.1 (hotspot) had an arsenic concentration of 
105mg/kg exceeding the residential and commercial/outdoor worker SGV. Lead exceeded the 
residential SGV with a concentration of 2,400mg/kg. Zinc and copper exceeded the ecological 
guideline value (EGV). Cadmium, chromium and nickel were above expected background 
concentrations but below the residential SGV. The XRF readings from SS35.2 at 250mm depth 
showed arsenic just above the residential SGV but lead was below the SGV. The readings were 
within background ranges at 500mm depth. 
 
Based on the above it was recommended that the contaminated soils be remediated prior to 
any soil disturbance activities commencing in this location. The affected area covered 
approximately 30-40m2.  
 
For context, the remainder of the site was also investigated and found to have elevated arsenic 
levels, likely related to a natural source. A full bioavailability assessment was carried out and a 
site specific SGV was determined. This showed that the majority of the soils were suitable to 
remain onsite for a residential use.  The full details can be found in the Malloch Environmental 
Ltd  ‘Detailed Site Investigation Report – Paddocks, & Remediation Action Plan - 1 Sutherlands 
Road & 848 Cashmere Road, Halswell, Christchurch’, dated May 2019. 

 
A copy of the DSI Sample location plan is included in Appendix A.  

9 Summary of Remediation Action Plan 
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Several remediation options were considered including leaving the soils in-situ, soil mixing, 
relocating the soils to an alternative location on-site and off-site disposal. Off-site disposal was 
determined to be the most practical and cost-effective option for the site. 

 
The remediation goals were to: 

• Ensure that the soils remaining in the remediated areas have arsenic levels below the 
residential 10% produce SGVs of 20 mg/kg. 

• Ensure that any contaminated soils removed off-site are disposed of to an approved 
facility.  

 
Following removal of the shed from the site, contaminated soils were to be excavated and 
disposed of at an approved landfill. It was thought this would likely involve onsite mixing to 
dilute contaminant levels to below Burwood Landfill acceptance criteria. It was also considered 
likely that the contamination was restricted to the top 300mm layer of soil. Validation soil 
samples were to be taken following remediation of the contaminated area.  

10 Remediation Actions and Validation Sampling 

 
By way of background to the remediation decisions, it was becoming apparent that disposal of 
soils from future building excavations from the majority of the wider site was going to present 
a problem. Although the elevated arsenic in the soils had been shown to be safe for human 
health if they remained on site (except the anthropogenic contamination by the shed), disposal 
rules meant that future owners would potentially be faced with extremely high costs for 
disposal of excess soils from building excavations. 
 
Due to this and the short notice of an increase in costs to dispose of at Burwood, the developer 
made a decision to remediate a much larger area of the wider site than originally intended. This 
resulted in the remediation of the shed area being incorporated into a much larger excavation 
than originally intended.  
 
For the purposes of this SVR an approximate area around the shed has been validated which is 
likely much larger than the area originally affected by anthropogenic contamination. Soils were 
excavated down to the subsoil layer which was a depth of approximately 300mm, with a deeper 
cut at the edge of the slope.  The wider excavations meant that significantly more soil was mixed 
during the excavations and stockpiling for removal to Burwood. Throughout the process, XRF 
testing was carried out to show that the soils with elevated arsenic and lead had been removed 
successfully. Generally, XRF results showed that the subsoil layers had contaminant levels at or 
below background levels, which is what was found throughout the site in the DSI testing.  The 
XRF testing was at screening level, and due to the significant time pressures during the 
remediations, separation of the XRF results for the shed area from the wider area was not 
possible. Therefore, lab sampling was carreid out to show the shed area had been successfully 
remediated. Four validation soil samples were taken from the shed excavation area on 24 
February 2020. 
 
As the remediation of the contaminated area occurred at the same time as the remediation for 
the wider site it is unclear the quantity of soil that was removed specifically for the remediation 
of the burn pile area by the shed. Soils were disposed of at Burwood Landfill. Waste disposal 
dockets are not available specifically for this area but will be included for the remainder of the 
site in the subsequent SVR.  Due to failure of a cellphone, some photos of the remediation were 
lost. At the time of writing of this report, the country is in lockdown for Covid19 and we cannot 
return to site to obtain new photos. The photo below shows the xrf tests of the cut into the 



   SVR – Shed Area – 1 Sutherlands Road & 848 Cashmere Road, Christchurch 

 Malloch Environmental Ltd Page 10 

hillside adjacent to the shed area.  the circle indicates the test is OK, with results for arsenic of 
6-8mg/kg.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A Validation Sample Location Plan is attached in Appendix B. 

11 Field Quality Assurance and Quality Control 

The Contaminated Land Management Guidelines No 5, Ministry for the Environment was 
followed for all aspects of the investigation. Field quality control and decontamination 
procedures were followed. Samples were taken using a stainless-steel trowel or fresh 
disposable nitrile gloves. All equipment was decontaminated between samples using Decon 90 
and rinsed with tap water.    
   
Samples were collected in laboratory supplied containers and immediately placed in chilled 
bins. Following sampling, the samples were delivered to Analytica Laboratories under chain-of-
custody documentation.  

12 Laboratory Quality Assurance and Quality Control 

All laboratory tested samples were submitted to Analytica Laboratories in Hamilton for 
analysis. Analytica Laboratory holds IANZ accreditation. As part of holding accreditation the 
laboratory follows appropriate testing and quality control procedures. No quality control issues 
were identified. 

13 Results Summary  

The validation sample results showed all heavy metal concentrations below expected 
background values and significantly below the ‘residential 10% produce’ SGV. The highest 
arsenic concentration was 2.7mg/kg located at both VS1 and VS3. The highest was 10.8mg/kg 
located at both VS2 and VS3.  
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A Table of Validation Results is attached in Appendix C and Laboratory Reports are attached in 
Appendix D. 

14 Site Characterisation and Conclusion 

The remediation of soils contained within a hotspot identified during soil sampling was carried 
out in February 2020. Soils beneath and surrounding a removed shed were excavated to the 
subsoil layer, a depth of approximately 300mm. The remediation was undertaken alongside the 
remediation of the remainder of the site and therefore exact quantities of soils removed for this 
specific remediation are unknown. Waste disposal dockets will be provided in the SVR for the 
remainder of the site.  

 
A total of four validation samples were taken from within the excavation area and submitted to 
the laboratory for analysis of heavy metals. The analysis returned results below expected 
background values and significantly below the ‘residential 10% produce’ SGV.  
 
The remediation actions have successfully remediated the burn pile area by the shed. The soils 
that remains on-site are considered suitable for residential use with no further actions required. 
 
A subsequent Site Validation Report will be produced for the wider site when remediation works 
are completed.  

15 Limitations 

Malloch Environmental Limited has performed services for this project in accordance with 
current professional standards for environmental site assessments, and in terms of the client’s 
financial and technical brief for the work. Any reliance on this report by other parties shall be 
at such party’s own risk. It does not purport to completely describe all the site characteristics 
and properties. Where data is supplied by the client or any third party, it has been assumed that 
the information is correct, unless otherwise stated. Malloch Environmental Limited accepts no 
responsibility for errors or omissions in the information provided.  Should further information 
become available regarding the conditions at the site, Malloch Environmental Limited reserves 
the right to review the report in the context of the additional information. 
 
Opinions and judgments expressed in this report are based on an understanding and 
interpretation of regulatory standards at the time of writing and should not be construed as 
legal opinions. As regulatory standards are constantly changing, conclusions and 
recommendations considered to be acceptable at the time of writing, may in the future become 
subject to different regulatory standards which cause them to become unacceptable. This may 
require further assessment and/or remediation of the site to be suitable for the existing or 
proposed land use activities. There is no investigation that is thorough enough to preclude the 
presence of materials at the site that presently or in the future may be considered hazardous.  
 
No part of this report may be reproduced, distributed, publicly displayed, or made into a 
derivative work without the permission of Malloch Environmental Ltd, other than the 
distribution in its entirety for the purposes it is intended. 
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Appendix A – DSI Sample Location Plan 
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Appendix B – Validation Sample Location Plan 
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Appendix C – Table of Validation Results  

  



Table of Laboratory Results - 1 Sutherlands Road & 848 Cashmere Road, Christchurch - Shed Area

Date of testing: 24 February 2020

Sample Name: VS1 VS2 VS3 VS4

Soil Results Lab Number: 20-08163-1 20-08163-2 20-08163-3 20-08163-4

Date Sampled: 24/02/2020 24/02/2020 24/02/2020 24/02/2020

Depth (mm): Base Base Base Base

Heavy Metals

Arsenic mg/kg dry wt 2.7 2.3 2.7 2 20 70 NES 70 ANZWQ 4.9

Cadmium mg/kg dry wt 0.03 0.032 0.029 0.029 3 1,300 NES 10 ANZWQ 0.19

Chromium mg/kg dry wt 9.7 12 12.9 12.5 460 6,300 NES 370 ANZWQ 16.9

Copper mg/kg dry wt 4.2 5.8 6.1 5.6 >10,000 >10,000 NES 270 ANZWQ 12.4

Lead mg/kg dry wt 8 10.8 10.8 10.1 210 3,300 NES 220 ANZWQ 21.3

Nickel mg/kg dry wt 7.24 10.7 10.9 10.2 130 6,000 NEPM 52 ANZWQ 13.1

Zinc mg/kg dry wt 28.2 39.6 41.5 37.8 7,400 400,000 NEPM 410 ANZWQ 69.6

Indicates result exceeds residential guideline value

Indicates result exceeds ecological guideline value

Indicates result exceeds background value for soil type

NES - National Environmental Standard for Assessing and Managing Contaminants in Soils, MfE

NEPM - National Environmental Protection Measures 2013, Formerly NEPC, Australia

ANZWQ - Australian and New Zealand - Guidelines for Fresh and Marine Water Quality (online) - Sediment GV-high
1 Concentrations for "Regional, YGE" soil group from Background concentrations of selected Level 1 trace elements in Canterbury soils, Tonkin and Taylor, July 

2007

Soil Guideline Values

Residential 10% 

Produce

Commercial/ 

Outdoor 

Worker

Reference
Ecological 

Receptors
Reference Background1
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Appendix D - Laboratory Reports  



Report ID 20-08163-[R00] Page 1 of 1 Report Date 2/03/2020

This test report shall not be reproduced except in full, without the written permission of Analytica Laboratories

Malloch Environmental Ltd
19 Robertsons Road, Kirwee
Christchurch    7671
Attention: Nicola Peacock

Phone: 021 132 0321

Email: nicola@mallochenviro.co.nz

Lab Reference: 20-08163

Submitted by: Nicola Peacock
Date Received: 26/02/2020
Date Completed: 2/03/2020

Order Number:  

Reference: 363

Sampling Site: 1 Sutherlands Road, Halswell

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.

 

Heavy Metals in Soil

Client Sample ID
VS1
0-50

VS2
0-50

VS3
0-50

VS4
0-50

Date Sampled 24/02/2020 24/02/2020 24/02/2020 24/02/2020

Analyte Unit
Reporting 

Limit
20-08163-1 20-08163-2 20-08163-3 20-08163-4

Arsenic mg/kg dry wt 0.125 2.7 2.3 2.7 2.0

Cadmium mg/kg dry wt 0.005 0.030 0.032 0.029 0.029

Chromium mg/kg dry wt 0.125 9.7 12 12.9 12.5

Copper mg/kg dry wt 0.075 4.2 5.8 6.1 5.6

Lead mg/kg dry wt 0.25 8.00 10.8 10.8 10.1

Nickel mg/kg dry wt 0.05 7.24 10.7 10.9 10.2

Zinc mg/kg dry wt 0.05 28.2 39.6 41.5 37.8

Method Summary

 Elements in Soil Samples dried and passed through a 2 mm sieve followed by acid digestion and analysis by ICP-
MS. In accordance with in-house procedure based on US EPA method 200.8.


