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TOITŪ TE WHENUA – LAND INFORMATION NEW ZEALAND 

FORMER TOKANUI HOSPITAL DEMOLITION AND REMEDIATION 

REMEDIAL OPTIONS REPORT 

EXECUTIVE SUMMARY 

 
Introduction 

The former Tokanui Psychiatric Hospital (the Site) is approximately 80 hectares (ha) in area and is located 
approximately 14km southeast of Te Awamutu, Waikato. It contains 74 buildings, a decommissioned 
wastewater treatment plant, swimming pool, eight substations, closed landfill (also referred to as the 
‘existing disposal site') and substantial roading and underground infrastructure and services.  

The former Tokanui Hospital is managed by Toitū Te Whenua Land Information New Zealand (LINZ) on behalf 
of the Crown in the Treaty Settlements Landbank. Land held in the Landbank is Crown land which has been 
declared surplus and can be used as cultural or commercial redress in Tiriti o Waitangi Settlement claims.  

The Tokanui Hospital is a deferred selection property in the Ngāti Maniapoto Deed of Settlement (the Deed) 
and forms part of the Maniapoto Settlement Claims Act 2022, which gives effect to the Deed. The Tokanui 
situation is unique as no other property included in a Treaty settlement has required demolition and 
remediation on this scale, or required a commitment to undertake remediation in a deed of settlement.  

Under the Deed, Ngāti Maniapoto and the Crown have agreed to a standalone process within the Property 
Redress Schedule, Part 9: Tokanui Hospital Deferred Selection Process, which details specific requirements 
for the demolition and remediation of the Site before it is available for transfer to the Ngāti Maniapoto Post 
Settlement Governance Entity (PSGE), Te Nehenehenui Trust (TNN). LINZ is the Government agency 
responsible for delivering this project. 

The land is presently in a damaged state, arising from the hospital buildings and associated infrastructure still 
present on it. Many of the former Tokanui Hospital buildings remain, and these buildings are generally in very 
poor condition. While a range of potential site contamination issues have been ruled out through earlier 
investigations, the primary contamination issues relate to localised contamination of soil around the building 
perimeters (forming a ‘halo’ around the buildings) from lead-based paint and/or asbestos. 

 Accordingly, the Deed requires that before offering the land to Ngāti Maniapoto, the Crown must demolish 
and remove buildings and structures, and remediate the land, leaving it in a grassed state.  

More specifically in relation to contamination, under Section 9.3 of the Deed, the Crown has agreed to use 
best endeavours to remediate the Site to: 

(a) 85% of the Site area (being the total land area of the Tokanui Hospital deferred selection properties) to 
“the rural residential remediation standard” (defined as “an acceptable standard or standards for rural 
residential use chosen in accordance with Contaminated Land Management Guidelines No. 2 Hierarchy 
and Application in New Zealand of Environmental Guideline Values (Revised 2011) (CLMG 2), or 
derived through a site-specific risk assessment); and 

(b) A contiguous area not exceeding 15% of the total Site area to “the managed remediation standard” 
(defined as “an applicable standard or standards for recreational use chosen in accordance with CLMG 
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2, or derived through a site-specific risk assessment, but where use may be subject to controls (for 
example, in relation to excavating, erecting buildings, or domestic gardening)”. 

The Deed sets out a process that, prior to demolition and remediation, commits the Crown to a number of 
reports including a Detailed Site Investigation (DSI) and Remedial Action Plan (RAP).  
 
A Preliminary Site Investigation (PSI) and DSI were completed by GHD Ltd with input from HAIL Environmental 
Ltd (HAIL), followed by a supplementary DSI1 by Fraser Thomas Ltd (FTL) and HAIL, as well as a Site-Specific 
Risk Assessment undertaken by HAIL over the course of 2022 – 2024.  
 
The findings of these investigations have been used to inform and enable the future decision-making 
regarding remediation and management of contaminated soil as a result of the Site’s past use as a hospital. 
As such, LINZ has instructed HAIL and FTL to undertake an Assessment of Remedial Options with this work 
being reported on in a Remedial Options Report (this report).  
 
The approach to this report is aligned with the decision-making process adopted by LINZ regarding the extent 
of horizontal infrastructure to be retained and how demolition waste will be managed set out in the Deed, 
and as agreed by the Minister of Land Information (BRF 23-169). As part of this process, engagement with 
mana whenua and TNN throughout project delivery, and in particular the contaminated land investigations, 
were undertaken through in-person hui, and by providing copies of the presentations and summary 
documents such as infographics to support technical reports. Through building engagement into the project 
delivery, LINZ was able to provide mana whenua and TNN with an informed understanding of the project as 
it progressed and to enable them to directly input feedback into investigations. This was to ensure the views 
or feedback on methodology, or next steps, were incorporated into the report findings. The feedback was 
then used to assist in decision-making on the preferred remediation option(s) for contaminated soil on the 
Site. 

Objectives 

The primary objective of this Remedial Options Report is to capture a robust analysis of the options assessed 
for managing soil with elevated contaminants present within the Site. A range of options for the management 
and disposal of contaminated soil from the Site were assessed using a holistic approach taking into account 
environmental, social, cultural and economic factors that meet LINZ requirements and Treaty Partner 
expectations, comply with industry best practice and government sustainability and broader outcome goals. 

Site Specific Remedial Standards 

The HAIL Site-Specific Risk Assessment established remedial standards that define what the Crown must do 
to meet the requirements of the Deed – one for rural residential use, and another for managed use of a 
contiguous part of the Site (maximum 15% of total area). Specifically, the remedial standards have been 
derived to pose minimal risk to food production, to people who live on the land, and to soil quality. In relevant 
parts of the block, the standards also seek to protect water quality and wetland values including the 
associated mahinga kai (traditional value of food resources and their ecosystems). The resulting values are 
tabulated below.  

 
1 The Supplementary DSI results have been analysed to inform the remedial options and an associated technical 
report is under preparation at the time this report was finalised.  
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 The second preferred option is Option 7 – off-site disposal with a total score of 1.0. This option removes 
low and moderate level contaminated soil from site but shifts the problem to another rohe (home area 
of a particular Iwi). It also incurs negative associated transport environmental effects, including 
importing suitable soil to backfill the cavities the contaminated soil was taken from, which may be 
considered a wasteful use of a  valuable resource. It is also worth noting that Option 7 does not include 
the significant upgrades to the closed landfill and would only see minimal repairs undertaken for the 
Crown to remain compliant with existing consents conditions. 

 The third preferred option is Option 5 – new on-site containment cell, with a score of 0.7. 
 The fourth preferred option is Option 2 – blending, with a score of 0.6. 
 The fifth and least preferred option is Option 1 – backfilling, with a score of -0.3. 

Conclusions and Recommendations 

The assessment undertaken shows that Option 6 - disposing the contaminated soil present on-site to the 
existing disposal site is the preferred option, followed by off-site disposal (Option 7). There may be some 
merits in blending some of the contaminated soil, but this would likely result in increased overall costs. 

This report is based on the best information, currently available at the date of issuing this report. This report 
is considered sufficient for LINZ to determine how contaminated soil will be remediated and managed to 
meet the requirements of the Deed, and proceed with developing a Remedial Action Plan (RAP) on that basis. 
The RAP will be used to support the resource consent application for the remediation works.  
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TOITŪ TE WHENUA – LAND INFORMATION NEW ZEALAND 

FORMER TOKANUI PSYCHIATRIC HOSPITAL DEMOLITION AND REMEDIATION 

REMEDIAL OPTIONS REPORT 

1.0 INTRODUCTION 

The former Tokanui Psychiatric Hospital (the Site) is approximately 80 hectares (ha) in area and is 
located approximately 14km southeast of Te Awamutu, Waikato. It contains 74 buildings, a 
decommissioned wastewater treatment plant, swimming pool, eight substations, closed landfill (also 
referred to as the ‘existing disposal site') and substantial roading and underground infrastructure 
and services. The buildings on the site contain some hazardous materials, including friable asbestos 
and lead-based paint and are in varying states of disrepair. The site location and extent is shown in 
Figure 1 below.  

 

Figure 1: Site location and extent showing 4 deferred selection properties (refer section 4.3.1 for 
explanation) 
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The Site is currently managed by Toitū Te Whenua Land Information New Zealand (LINZ) on behalf of 
the Crown but has been held in the Treaty Settlements Landbank since 1999 following the hospital’s 
closure in 1998. Land held in the Landbank is Crown land which has been declared surplus can be used 
as cultural or commercial redress in Tiriti o Waitangi Settlement claims. The Ngāti Maniapoto (herein 
referred to as Maniapoto) Deed of Settlement (the Deed), that was initialled in December 2020, 
acknowledged the cultural significance of the Site and the need for demolition and remediation of the 
Site before it can be offered to Maniapoto.  

The Tokanui situation is unique as no other property included in a Treaty settlement has required 
demolition and remediation on this scale or required a commitment to undertake remediation in a 
deed of settlement. In April 2021, Cabinet agreed new operational funding for LINZ to undertake the 
extensive work required to enable the inclusion of the Site as a redress in the Maniapoto Treaty of 
Waitangi Settlement. The Deed was signed by Maniapoto and the Minister for Treaty of Waitangi 
Negotiations on 11 November 2021 and the Maniapoto Settlement Claims Act 2022, which gives effect 
to the settlement, came into force on 28 September 2022. 

Under the Deed, Maniapoto and the Crown have agreed to a unique, standalone process – Schedule 
9: Tokanui Hospital Deferred Selection Process (THDSP) - which forms part of the Property Redress 
Schedule2. The THDSP details specific requirements for LINZ to complete the demolition and 
remediation of the Site and a Memorandum of Understanding (MoU) signed by Te Nehenehenui Trust 
(TNN) and LINZ outlines the roles, relationship, accountabilities, responsibilities and expectations for 
the parties in relation to the delivery of the works. 

The land is presently in a damaged state, arising from the hospital buildings and associated 
infrastructure still present on it. Many of the former Tokanui Hospital buildings remain, and these 
buildings are generally in very poor condition. While a range of potential site contamination issues 
have been ruled out through earlier investigations, the primary contamination issues relate to 
localised contamination of soil around the building perimeters (forming a ‘halo’ around the buildings) 
from lead-based paint and/or asbestos. Accordingly, the Deed requires that before offering the land 
to Maniapoto, the Crown must demolish and remove buildings and structures, and remediate the 
land, leaving it in a grassed state.  

Under Section 9.3 of the deed of settlement property redress schedule, the Crown has agreed to use 
best endeavours to remediate the Site to: 

(c) 85% of the total land area of the Tokanui Hospital deferred selection properties to “the rural 
residential remediation standard” (defined in Section 9.1.22 of the Deed as “an acceptable 
standard or standards for rural residential use chosen in accordance with Contaminated Land 
Management Guidelines No. 2 Hierarchy and Application in New Zealand of Environmental 
Guideline Values (Revised 2011) (CLMG 2), or derived through a site-specific risk assessment); 
and, 

(d) A contiguous area not exceeding 15% of the total land area of the Tokanui Hospital deferred 
selection properties, to “the managed remediation standard” (defined in section 9.1.15 of the 
Deed as “an applicable standard or standards for recreational use chosen in accordance with 
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CLMG 2, or derived through a site-specific risk assessment, but where use may be subject to 
controls (for example, in relation to excavating, erecting buildings, or domestic gardening)”. 

The closed hospital landfills located to the east of the Wharekōrino Stream – ‘the existing disposal 
sites’ – will remain under Crown management and are not included in the remediation area. The 
Crown is responsible for the existing disposal sites in perpetuity. 

The Deed sets out a process that prior to demolition and remediation, commits the Crown to a number 
of reports including a Detailed Site Investigation (DSI) and Remedial Action Plan (RAP). A Preliminary 
Site Investigation (PSI) and DSI were completed by GHD Ltd, followed by a supplementary DSI (report 
in progress) by Fraser Thomas Ltd (FTL) and HAIL Environmental (HAIL), as well as a Site-Specific Risk 
Assessment undertaken by HAIL over the course of 2022 – 2024. The findings of these investigations 
have been used to inform and enable the future decision-making regarding remediation and 
management of contaminated soil as a result of the Site’s past use as a hospital. As such, LINZ has 
instructed HAIL and FTL to undertake an Assessment of Remedial Options with this work being 
reported on in a Remedial Options Report (this report). 

2.0 OBJECTIVES 

The primary objective of this Remedial Options Report is to capture a robust analysis of the options 
assessed for managing soil with elevated contaminants present within the Site. 

Specific objectives include: 

1. To assess a range of options for the management of contaminated soil identified on the Site, 
using a holistic approach taking into account environmental, social, cultural and economic factors 
that meet LINZ requirements and stakeholder expectations, comply with industry best practice 
and government sustainability and broader outcome goals. 

2. To undertake consultation in accordance with the RMA, whilst adopting the principles set out for 
communication and engagement in the MoU, thus providing mana whenua and the governance 
entity with relevant information concerning the process and outcomes of the remedial options 
assessment for contaminated soil, so as to enable them to have an informed view and provide 
feedback on the selection of the preferred remediation option(s) for contaminated soil on the 
Site. 

3.0 SCOPE 

The scope of work comprised: 

(a) Summarising details of the Site, relevant aspects of its history, its environmental context and 
specialist investigations undertaken of the Site. 

(b) Summarising best estimates of the nature, location, extent and severity of soil contamination 
identified on the Site. 
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(c) Review of sustainable remediation practices, presentation of a Conceptual Site Model (CSM) for 
the site and summary of the Site Specific Risk Assessment (SSRA). 

(d) Remedial options assessment, considering the nature of the contaminants present, options 
considered and shortlisted options, site constraints and consentability analysis. 

(e) Preparing cost estimates for shortlisted remedial options. 

(f) Assessing selected options and alternatives using a multi-criteria assessment approach of the 
shortlisted remedial options taking into account environmental, social, cultural and economic 
factors, leading to identification of a preferred option(s). 

(g) Recommending next steps. 

The Remedial Options Report has been prepared in general accordance with the Ministry for the 
Environment (MfE) guidance document: Contaminated Land Management Guidelines No. 1 (2021) and 
prepared and certified by suitably qualified and experienced practitioners (SQEPs) as defined in the 
National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human 
Health (NESCS). 

4.0 BACKGROUND INFORMATION 

4.1 SITE HISTORY 

The Site is part of 1,194ha of Māori land taken under the Public Works Act in 1910 for the Tokanui 
Hospital. The hospital opened in 1912 and closed in 1998 and the Site was transferred into the 
Treaty Settlements Landbank (managed by the Ministry of Justice at the time) to be used as redress 
to settle historical claims in 1999. The Site, along with the other properties in the landbank, 
transferred to LINZ in 2017. 

The taking of the land and subsequent history while in Crown ownership is detailed in the 
historical account in clauses 2.183 to 2.189 of the Deed. Further history pertaining specifically to 
the delivery of the demolition and remediation project is provided in the Tokanui Psychiatric 
Hospital Archaeological Assessment (CFG Heritage, 2024), Preliminary Site Investigation (GHD, 
2023), and the Cultural Impact Assessment (TAR, 2021).  

4.2 MANIAPOTO: FUNDING TO REMEDIATE THE TOKANUI HOSPITAL SITE 

In February 2021, Cabinet noted (MCR-21-MIN-0002) that, for the redress to be inserted into the 
Deed and before ratification of the settlement claims bill could commence, Cabinet needed to 
agree to new funding for LINZ to undertake the demolition and remediation project. Details 
regarding establishing remedial standards for soil contamination are described further in section 
4.3.2 below. 

4.3 MANIAPOTO CLAIMS SETTLEMENT ACT 2022 REQUIREMENTS 

4.3.1 TOKANUI HOSPITAL DEFERRED SELECTION PROCESS OVERVIEW 

As noted above, Maniapoto and the Crown agreed to a unique, standalone process for the demolition 
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and remediation of the Site as set out in Part 9 of the Property Redress Schedule, which forms part of 
the Deed. The process was developed using industry best practice standards and setting clearly defined 
terms.  The Deed was signed by Maniapoto and the Minister for Treaty of Waitangi Negotiations on 11 
November 2021 and the Maniapoto Settlement Claims Act 2022, which gives effect to the settlement, 
received royal assent on 27 September 2022. This Act binds the Crown to meeting the requirements 
of the Tokanui Hospital Deferred Selection Process. 

The following summarises the Crown’s obligations in carrying out the remediation works. For 
information pertaining to the demolition and management of demolition waste, please refer to the 
Disposal Options Assessment (FTL, 2023) and the Horizontal Infrastructure Assessment (FTL, 2023). 
This outline is not intended to provide a full account of the requirement nor replace/override the terms 
of the Tokanui Hospital Deferred Selection Process. The Crown will:  

• No later than two years following the settlement date, apply for all necessary consents required 
for the demolition and remediation works. For clarity, the deadline to apply for consents is 24 
November 2024. 

• Comply with all necessary consents and approvals for the demolition and remediation works. 

• Remediate the land in accordance with the applicable remediation standard as referred to in 
paragraphs 9.3 and 9.7 of the THDSP. 

• Ensure that, where the land has been damaged by the impact of the demolition and remediation 
works, it is left free of building debris, and is stabilised by grassing.  

It is also worth noting that: 

• The Crown is not required to remediate the existing disposal sites or any new disposal site 
constructed on any of the four deferred selection properties but must maintain valid 
consents for any ongoing monitoring of these sites. 

4.3.2 REMEDIAL STANDARDS SELECTION PROCESS 

As noted above, the Deed provides for: 

(a) 85% of the total land area of the Tokanui Hospital deferred selection properties to be 
remediated to the rural residential remediation standard; and  

(b) a contiguous area not exceeding 15% of the total land area of the Tokanui Hospital deferred 
selection properties, to be remediated to the managed remediation standard. 

The rural residential and managed remediation standards were determined through a Tier 2 risk 
assessment undertaken by HAIL Environmental, as part of the separate Site Specific Risk Assessment 
(HAIL Environmental, 2024) and are described later in this report. 

4.3.3 MEMORANDUM OF UNDERSTANDING 

In May 2021, LINZ, representing the Crown, and the Maniapoto Māori Trust Board, as part of 
negotiating the terms of the Deed, agreed the terms of the “MoU in Relation to Remediation and 
Demolition of the Former Tokanui Hospital Site.” The MoU was then signed by LINZ and the trustees 
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(d) refinement of the conceptual site model developed by AECOM to reflect PSI findings and to 
inform design of the DSI intrusive investigation Sampling and Analysis Plan (SAP).  

The PSI identified a total of 43 locations where HAIL activities potentially or actually occurred on-site. 

5.3.2 GHD - SAP AND DSI – FACTUAL REPORT (JAN 2024) 

GHD developed a Sampling Analysis Plan (SAP) based on their PSI findings and undertook a DSI of the 
entire Site over the period March to September 2023. This report provides a factual description of 
their findings. While these reports were prepared as two separate deliverables for LINZ, the SAP is 
included as an appendix in the DSI. 

Sampling was undertaken in accordance with the SAP, with some minor departures. GHD undertook 
soil sampling at 192 locations and sediment sampling in nine locations. Overall, 329 samples were 
collected from the Site, the majority of which were tested. 

As part of this work, HAIL undertook X-Ray Fluorescence (XRF) analysis on 95 transects and individual 
sampling points, and composite samples from 10 areas of the Site. A combined XRF and leachate 
analysis was undertaken in the halos of three buildings. HAIL samples were analysed in situ with an 
XRF, and composite samples were collected with a push sampler and composited on site.  

The underlying geology generally comprised clays and sands in the northern part of the Site, and clay 
in the southwestern portion of the Site. The observed geology is broadly consistent with the published 
soil and geological information, although allophanic soils appear to reach further north than the 
published soil data. Groundwater was encountered in one location at a depth of 2.1m below ground 
level. 

Demolition fill was observed in areas of the Site where demolition had historically occurred, and in 
the horticultural area. Paint flakes were observed around several buildings. 

Samples were delivered to Hill Laboratories in Hamilton for analysis of the contaminants of concern 
identified during the PSI, namely: 

(a) Heavy metals, these being common contaminants associated with human activities;  
(b) TPHs (Total Petroleum Hydrocarbons), a screening analysis used to assess the presence of 

hydrocarbons in soil; 
(c) Benzene, Toluene, Ethylbenzene and Xylenes (BTEX), a group of contaminants associated with 

petrol; 
(d) PAHs (Polycyclic Aromatic Hydrocarbons), a group of contaminants associated with diesel fuel 

and incomplete burnt material; 
(e) PCB (Polychlorinated biphenyls), a group of contaminants associated with electrical transformers; 
(f) VOC (Volatile organic compounds), a group of hydrocarbon contaminants associated with fuels, 

solvents and cleaning products; 
(g) SVOC (Semi-volatile organic compounds), a group of hydrocarbon contaminants which are 

commonly associated with industrial processes; 
(h) Pesticides, from former agrichemical use; 
(i) Dioxins, as an impurity in some insecticides (e.g. 2,4,5-T) and byproduct of incineration; and, 
(j) Asbestos, from building materials. 
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Screening for volatile compounds with a photo ionisation detector (PID) did not detect the presence 
of soil vapours around the laundry (building B74) (e.g. associated with dry cleaning chemicals) or the 
former service station (building B17) (associated with fuels). Low levels of hydrocarbons were 
identified with the PID near where the former Store (building B65) fuel bowser was located (with 
results ranging between 27 – 28 parts per million (ppm)). Of the 128 samples analysed for asbestos, 
12 samples had detections of asbestos. 

The soil and sediment sampling results are discussed and interpreted in the HAIL Site Specific Risk 
Assessment Report.  

5.3.3 FTL/HAIL ENVIRONMENTAL - SUPPLEMENTARY DSI (2024) 

Following review of the combined AECOM and GHD soil sampling locations and results, FTL and HAIL 
undertook an additional supplementary investigation covering the following: 

(a) Additional XRF transects around building halos with a relatively low sampling density; 
(b) Additional asbestos sampling around building halos with a relatively low sampling density; 
(c) Leachability testing of selected samples to check for potential environmental effects if these 

soils are left onsite and potential leachability if disposed off-site to landfill. 

Findings from this investigation have been reported in a combined report, which includes the earlier 
XRF sampling and leaching testing from 2023, undertaken by HAIL as part of the GHD DSI. These results 
are discussed and interpreted in the HAIL Site Specific Risk Assessment report. The findings of this 
investigation have been used to inform this ROR and the combined report referred to above will be 
provided to LINZ subsequently.  

5.3.4 HAIL ENVIRONMENTAL – SITE SPECIFIC RISK ASSESSMENT (APRIL 2024) 

HAIL undertook a SSRA, that establishes remedial standards in accordance with the Deed 
requirements, defining these standards for the “rural residential remediation standard” (85% of Site) 
and “managed remediation standard” (not more than 15% of Site). Specifically, the remedial standards 
have been derived to pose minimal risk to food production, to people who live on the land, and to soil 
quality. In relevant parts of the block, the standards also seek to protect water quality and wetland 
values including the associated mahinga kai (traditional value of food resources and their ecosystems). 
The resulting remedial standards are stated in section 6.4 of this report.  

The SSRA also reviewed and interpreted the sampling data collected by various parties to date.  

Confirmed sources of soil contamination on the Site include: 

(a) Buildings that had asbestos cement roofs or cladding panels, and/or had been painted with 
lead-based paints, resulting in localised contamination of the building HALOs.  
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Figure 3: Schematic showing how various reports were used to inform the remedial options 
assessment 

6.0 CONFIRMED EXTENT OF CONTAMINATION 

6.1 CONCEPT OF RISK FROM CONTAMINATION  

In site contamination practice, risks arising from soil contamination can be thought of using the 
metaphor of a chain describing the “source – pathway – receptor” model. Contaminants from a source 
have to travel via a pathway (e.g. direct contact, air, water) to reach a receptor (e.g. person, flora, 
fauna) and be taken up by them. This is often referred to as a conceptual site model (CSM). A CSM is 
used to determine if there is a risk and then make a determination if measures are needed, such as 
remediation, to manage the potential risk. Figure 4 below shows one example of how asbestos soil 
contamination can affect people as a result of soil disturbance. If any of these elements – the source, 
pathway, or receptor – are not present, the chain is broken and there is no risk of harm.  
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Figure 4: Example of Complete Source – Pathway – Receptor [adapted from GHD PSI] 

Even then, remediation is only undertaken if there is enough contamination that there is a chance the 
receptor could be seriously harmed. In practice, this decision is based on there being at least a minimal 
risk, based on threshold concentrations set by regulations developed by the Ministry for the 
Environment and regulated by relevant territorial and regional authorities in New Zealand. 

6.2 NATURE OF CONTAMINANTS AT TOKANUI 

This section provides a brief overview of the nature of the main contaminants found on the Site, 
namely asbestos and the heavy metals (arsenic, cadmium, lead and zinc) and also comments on 
specific organic compounds found by the Gardener’s building (building B59). 

6.2.1 ASBESTOS  

Asbestos is a silicate mineral that occurs in the form of microscopic needle-like fibres. The toxicity of 
asbestos is due more to the shape than the chemical composition of these fibres: Asbestos is 
chemically almost identical, and co-occurs with, non-toxic minerals such as serpentine, a fertiliser, and 
soapstone, a decorative material used in tableware. However, when inhaled by people, asbestos fibres 
cause or contribute to fatal lung conditions including mesothelioma (a type of cancer) and asbestosis. 

The mineral yet fibrous nature of asbestos made it a ‘miracle material’, an electrical and thermal 
insulator capable of being woven into cloth or used as a strengthening additive to boards and coatings, 
while also being virtually impervious to heat, chemicals or biological attack.  

As such, the usual approach to asbestos is not to destroy it, but to ensure it is buried somewhere that 
it will not be disturbed – if fibres cannot be released into breathing air, the exposure pathway is 
broken, so asbestos no longer presents a risk. 

6.2.2 ARSENIC 

Arsenic is a chemical element and as such cannot be destroyed. It is found naturally in rock, often near 
gold deposits. It has been used to kill insects that attack animals, timber, vegetables and fruit. In some 
situations, it can harm people’s health. Arsenic based pesticides and herbicdes were phased out during 
the 1970s, and it was widely used in sheep dips until the 1950s. It doesn’t break down and it doesn’t 
leach very quickly.  

Generally, soil removal to a location where it poses less risk (e.g. landfill on-site or off-site) or blending 
soils to bring arsenic concentrations down to a more beneficial level are the only two realistic 
remediation options for arsenic contamination. Phytoremediation, where plants take up 
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contaminants, has been trialled, but this is a long-term approach requiring ongoing management and 
the eventual disposal of the plants. 

6.2.3 CADMIUM 

Cadmium is a chemical element and as such cannot be destroyed. It is a soft, bluish white metal found 
in zinc ores, and to a much lesser extent, in the cadmium mineral greenockite. Cadmium found early 
use as a pigment and is commonly used today in batteries, alloys, coatings (electroplating), solar cells, 
plastic stabilisers and pigments. In New Zealand, cadmium accumulation in agricultural soils is linked 
to phosphate use, with cadmium being a natural impurity in superphosphate form some countries 
(e.g. Nauru). Cadmium and its compounds are highly toxic and exposure to this metal is known to 
cause cancer and targets the body's internal organs.  

As for arsenic, soil removal to a location where it poses less risk (e.g. landfill on-site or off-site) or 
blending soils to bring cadmium concentrations down to a more beneficial level are the main realistic 
remediation options for cadmium, while upwards pH adjustment of the soil (e.g. by liming) will reduce 
its leachability. 

6.2.4 LEAD 

Lead is a chemical element and as such cannot be destroyed. In the environment, lead is a positively 
charged ion that binds quite strongly to most soils. Lead is somewhat toxic and ecotoxic due to its 
ability to mimic calcium in biological systems and is particularly damaging to children’s brain 
development.  

Not only is lead indestructible, it is also difficult to extract from soils. In practice, the only viable 
approaches to lead contamination are to put the soil somewhere that it is unlikely to cause harm; or 
to ‘stabilise’ the lead – to treat the soil with something that makes the lead harder to extract, and 
hence less likely to be taken up into plants, animals or people. 

As for arsenic and cadmium, soil removal to a location where it poses less risk (e.g. landfill on-site or 
off-site) or blending soils to bring lead concentrations down to a more beneficial level are the main 
realistic remediation options for lead. 

6.2.5 ZINC 

Zinc is a chemical element and as such cannot be destroyed. Unlike lead, zinc is an essential 
micronutrient for all forms of life, so it is only toxic at high concentrations, and even then, poses little 
risk to people. Zinc is more leachable than lead and considerably more difficult to immobilise.  

Zinc is rarely considered for remediation. The most promising options appear to be moving soil to 
where it poses less risk or blending soils to bring zinc concentrations down to a more beneficial level, 
at least where zinc is the sole contaminant of concern. 

6.2.6 LOCALISED FILL MATERIALS 

Localised non-engineered fill materials comprising discoloured clays/silts and building debris were 
encountered near or surrounding the following structures: Building 26, Chapel (CHP), south of 
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Buildings 30 & 31 (Area I), south of Building 16, underneath and surrounding S2, underneath and 
surrounding Buildings 01 and 02 and within the road network leading to Buildings 75 and 76. Some of 
these fill materials contain some heavy metal and asbestos contamination. Hence, appropriate 
remediation options are similar to those discussed above, but must also consider the physical nature 
of the fill and whether it is suitable for reuse as backfill material of excavation cavities, or should be 
disposed of to an appropriate landfill on-site or off-site. 

6.3 CONCEPTUAL SITE MODEL 

The CSM for Tokanui in the context of this ROR focuses on the main exposure scenario that has been 
identified – risk to future site users – as the main purpose of this ROR is to identify and assess remedial 
options.  

Potential risks from contaminated soil to contractors during demolition and remediation works will be 
mitigated through all workers following the Remedial Action Plan requirements, including appropriate 
personal/respiratory protective equipment (PPE/RPE). Other potential risks from hazardous materials 
during demolition will be managed through the Demolition Management Plan and Asbestos Removal 
Control Plan (noting these plans are not related to contaminants in soil). 

6.3.1 SOURCES OF CONTAMINATION 

Sources of localised soil contamination confirmed at the Site exceeding one or both of the site specific 
remediation standards include: 

(a) Buildings with asbestos cement roofs or cladding panels, painted with lead-based paints, and tin 
roofs.  

(b) Minor buried fill containing various manmade materials (e.g. bricks, timber). 

6.3.2 PATHWAYS FOR CONTAMINANT EXPOSURE 

Te rohe Pōtae (King Country region) had a rich gardening tradition, and a recent soil science 
assessment indicated that the Site could be restored to Highly Productive Land (HPL) land use classes 
2 and 3 (refer section 9.2.6 of this report). The main pathway for contaminant exposure to future site 
users and onsite ecological receptors could therefore be via crop uptake, eating contaminated crops, 
direct soil contact, inhalation of dust and surface water runoff from rainfall. 

As the land is largely flat, and as leaching tests (synthetic precipitation leaching protocol, SPLP) have 
shown lead and zinc do not readily leach from the soils, this means the contaminants have largely 
remained where they were deposited.  The main pathway for contaminant migration from the Site 
and exposure to offsite receptors appears to be the hospital stormwater network. Sampling from 
overland drainage pathways and from the Wharekōrino stream indicates that these pathways have 
not resulted in extensive migration of these contaminants, although some samples show above 
background concentrations of heavy metals, including cadmium, copper, lead and zinc and DDT. These 
contaminants are likely to derive from Tokanui Hospital buildings and also potentially farming 
activities, closed landfills, and/or from other land upstream.  

Leaching to groundwater from the Site is less likely. 
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6.3.3 SENSITIVE RECEPTORS THAT COULD BE HARMED BY CONTAMINATION 

The primary receptors that could be harmed by exposure to contamination currently identified on the 
Site are future people living on the land, the identified wetland areas, the Wharekōrino Stream and 
groundwater. 

As the Site is being remediated to a rural residential standard, the main remedial concerns are 
protecting soil quality for possible future food production on the Site and protecting children 
potentially living on the site in the future.  

Additionally, the historic Mokoroa wetland area in the northwest of the Site is considered potentially 
ecologically sensitive, but this is located upstream of most of the hospital buildings and hence unlikely 
to be affected by contamination from the hospital itself.  

Water quality in the Wharekōrino Stream should be maintained to protect human health and 
freshwater ecology and this will be achieved through the demolition/remediation process by removal 
of contamination sources.  The CSM outlining potential effects to the Wharekōrino Stream from the 
closed landfill is being reported on separately.   

There is only one groundwater abstraction bore within 1km downstream of the site where water is 
used for nursery irrigation at the Mangatoatoa Marae – hence, it is considered unlikely that any 
potential contaminant migration via groundwater would pose an unacceptable risk to human health. 

6.3.4 TABULATED CONCEPTUAL SITE MODEL 

The above narrative is captured below in the CSM represented in Table 5 in tabular format and in 
Figure 5.  

Post-demolition and remediation, contamination sources will have been removed or managed , based 
on the current known extent of contamination, meaning the  risk to future site users is significantly 
reduced or eliminated, following the remediation works.  

If there is a significant accidental discovery during the remediation, the CSM will be updated and 
options to include with the preferred remedial option will be assessed to ensure LINZ remains 
compliant with the remediation standards set out in the Deed.  Should the managed remedial standard 
need to be implemented because it not feasible to remediate to the rural residential remediation 
standard, any ongoing management requirements will be set out in an Ongoing Site Management Plan 
(to be prepared at such time). Proa
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7.0 REMEDIAL OBJECTIVES 

7.1 INTRODUCTION 

7.1.1 OBJECTIVES 

As described in Section 2, objectives relating to the remediation of the Site have been to assess a range 
of options for the management of contaminated soil identified on the Site, using a holistic approach 
taking into account environmental, social, cultural and economic factors that meet Deed requirements 
and stakeholder expectations, comply with industry best practice and government sustainability and 
broader outcome goals, protecting human health and the environment, and incorporating te ao 
Māori.  

7.1.2 GUIDING PRINCIPLES 

In recent times, management of historically contaminated land has largely been based on prevention 
of unacceptable risks to human health and the environment, to ensure a site is “fit for use.” More 
recently, interest has been shown in including sustainability as a decision-making criterion, giving rise 
to what is known as sustainable remediation, as described further below.  

In brief, the principles being applied to this project comprise: 

(a) Treaty of Waitangi. 
(b) Protection of human health and the wider environment. 
(c) Safe working practices.  
(d) Consistent, clear and reproducible evidence-based decision making.  
(e) Record keeping and transparent reporting.  
(f) Good governance and stakeholder involvement.  
(g) Sound science. 

7.1.3 TE AO MĀORI  

LINZ are committed to incorporating mātauranga Māori into the delivery of this project. Mātauranga 
Māori has been described in the Wai262 claim as “the unique Māori way of viewing the world” and 
includes traditional knowledge and culture. In keeping with the Treaty Settlement context, LINZ asked 
that cultural considerations to be assessed as a dimension in their own right as part of the remediation 
of the site.  

Te Ao Māori means Māori language, it means respect and acknowledgement of Māori customs and 
protocols, it means embracing the Māori story and identity and, embracing what that means, not just 
for Māori, but for all Kiwis both in New Zealand and around the world. 

To assist LINZ with incorporating te ao Māori into the delivery of the project, they previously 
commissioned a Cultural Impact Assessment (CIA) to help inform assessment of effects from the onset 
of project delivery. Additional information pertaining to potential impacts on the whenua and 
wider cultural landscape were described at the Cultural Induction held between 8 – 9 February 
2023 and summarised in the Waahi Tapu Investigation and Cultural Induction Summary (TAR 
2023). The Maniapoto Environmental Management Plan has also been used as part of the 
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Sustainable remediation is the practice of considering the effects of implementing an environmental 
cleanup and incorporating options to minimize the footprint of the cleanup actions. Opportunities for 
green and sustainable practices exist throughout the site remediation process of remedial 
investigation, design, construction, operation, and monitoring. Five core elements are evaluated as 
part of the environmental footprint analysis including energy, air and atmosphere, materials and 
waste, land and ecosystem, and water.  The cleanup remedy is evaluated for each core element to: 

(a) minimize total energy use and maximize renewable energy use; 

(b) minimize air pollutants and greenhouse gas emissions; 

(c) minimize water use and impacts to water resources;  

(d) reduce, reuse, and recycle materials and waste; and,  

(e) minimize land use and protect ecosystems.  

The latest SuRF-UK SR2 indicators are illustrated below. 

 
Figure 6: SuRF-UK SR2 Indicators (refer https://claire.co.uk/projects-and-initiatives/surf-uk)  

7.2.3 APPLICATION TO THIS SITE 

New Zealand does not currently have its own sustainable remediation standards or guidelines. The 
environmental, economic and social considerations of ISO18504:2017 and the SuRF-UK system do not 
adequately account for incorporation of a cultural lens into sustainable remediation assessments, 
arising from the principles of the Treaty of Waitangi and other relevant legislation in New Zealand. As 
such, this cultural lens should sit at the same assessment level as the environmental, economic and 
social considerations of ISO18504:2017 and the SuRF-UK system. Furthermore, some of the factors 
identified for consideration under the ISO18504:2017 and SuRF-UK system are not relevant or readily 
applicable to the Site. 

This cultural lens is particularly important in the context of the Tokanui site.  

For these reasons, a hybrid approach has been taken with the remedial options assessment, based on 
sustainable remediation principles but adapting these to the particular context of the Site and the 
New Zealand legislative framework, as explained further in Section 8 of this report.  
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8.0 REMEDIAL OPTIONS SELECTION AND ASSESSMENT APPROACH 

8.1 OPTIONS SELECTION PROCESS 

The main purpose of the remedial options assessment undertaken for this report is to:  

(a) investigate potential remedial options;  
(b) assess the viability, benefits and limitations of each remedial option; 
(c) select a suitable remedial option, or combination of options.  

The options assessment process has considered the following factors that could affect the suitability 
of each methodology assessed such as:  

(a) long-term objectives;  
(b) legal requirements including environmental, and health and safety;  
(c) Treaty partner’s views including te ao Māori;  
(d) risks that need to be controlled during remediation;  
(e) reduction in site users’ exposure to contaminants to be achieved;  
(f) site specific constraints; 
(g) short, medium and long term adverse effects including noise, disruption, traffic, etc.;  
(h) practicability and ongoing maintenance of selected methodology;  
(i) estimates of financial costs for each remedial option, including monitoring;  
(j) Sustainable remediation objectives (e.g. ISO 18504:2017, SuRF-UK);  
(k) timeframes and duration including establishment, operation and decommissioning;  
(l) additional benefits beyond simply reducing the risk and presence of contaminants on site.  

8.2 ASSESSMENT APPROACH OVERVIEW 

As described above, the evaluation assessment approach was developed as a hybrid approach tailored 
to the Site. This hybrid approach was adopted to align with assessment criteria provided to the Te 
Nehenehenui and Ministers to determine the full extent of horizontal infrastructure removal and 
management of demolition material as part of the demolition workstream of the project. Ministerial 
support of this criteria was provided in January 2023 Tokanui Hospital: Decision-making process and 
criteria (BRF 23-169 refers). Although not required, LINZ have elected to adopt the same assessment 
approach for consistency.  

The hybrid assessment approach is based on the following tools: 

(a) Multi-criteria analysis (MCA): This can be used to assess multiple criteria, both quantitative and 
qualitative relating to a proposed project. MCA can be used to compare different alternatives and 
options and assist with conversations between the project proponent and stakeholders to help 
inform decision making. 

(b) ISO18504:2017 Soil Quality – Sustainable Remediation. 
(c) Framework for Assessing the Sustainability of Soil and Groundwater Remediation (CL:AIRE, 2010): 

This is a framework by the Sustainable Remediation Forum – United Kingdom (SuRF-UK) for 
sustainable remediation involving consideration of a range of environmental, economic and 
social indicators, as described in section 7.2.1 of this report. 
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but this has both positive and negative effects, since it makes the contamination easier to manage, 
even though it does not actually reduce the amount on site.  

9.1.2 OPTION 2: BLEND TO ACCEPTABLE CONCENTRATIONS 

Blending contaminated soils with clean materials, or differently contaminated soils, can reduce 
concentrations to acceptable levels. Some authorities consider blending inherently inappropriate, as 
there is always a risk that blending doesn’t quite achieve the necessary dilution, resulting in an 
increased volume of less contaminated soil to manage. Moreover, for contaminants such as asbestos 
that pose health and safety risks when disturbed, blending is not straightforward and may even create 
more risk than it averts (e.g. dust generation during the blending process).  

For zinc-contaminated soils, however, given there is some safe or even beneficial level of zinc and 
given its very low toxicity to workers, blending may well be appropriate.  

Preliminary calculations indicate blending ratios could be in the range of 1.5:1 to 2.6:1, meaning that 
for every 100m3 of contaminated soil to be blended, 150-260m3 of un-impacted soil would need to be 
mixed with it.  

Blending does mean that more soil will be disturbed than required for other methods, involving more 
materials handling, and close monitoring of the blending process is required to increase its chances of 
success. 

9.1.3 OPTION 3: STABILISATION 

Stabilisation involves mixing contaminated soils with other substances to reduce or eliminate 
contaminant bioavailabilty and leachability. 

Cement 

Blending contaminated soils with several percent of cement is an established approach to breaking 
exposure pathways, or at least reducing contaminant bioavailability and leachability, while improving 
geotechnical properties. Conversely, cement stabilisation will render a soil impossible to cultivate, and 
hence unsuitable for rural residential purposes. This approach would only be helpful for Options 1, 5 
and 6.  

While cement stabilisation would make those other approaches more effective, it would also make 
them considerably more difficult and more expensive. Part of the cost of cement stabilisation is simply 
the additional handling, part of it is the cost of the cement, which obviously is dependent on the 
amount of cement required to achieve the desired change in properties. There would also be 
increased transportation requirements and vehicle emissions associated with bringing the cement to 
site, while cement production is typically associated with high carbon dioxide emissions (making 1kg 
of cement sends approximately 0.5-0.9kg of carbon dioxide into the atmosphere). 

Phosphate 

Considering lead contamination in particular, there is a considerable body of evidence that soil 
amendment with phosphate generally results in lead forming insoluble minerals such as 
pyromorphite, reducing its bioavailability and leachability [Ref: Scheckel et al]. A potentially significant 
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difficulty with phosphate amendment is that phosphate is an essential nutrient, and as such is 
continually removed from soil by plants, so it would likely require topping up over time. Moreover, 
allophanic soils, such as those present on-site, are well known to bind phosphate strongly, which may 
interfere with pyromorphite formation, likely reducing the effectiveness of the approach.  

pH adjustment 

Generally, heavy metals leach more with decreasing pH, with cadmium being a good example. Liming 
of soils to increase their pH will decrease heavy metal leaching, but may also alter pasture productivity. 
Ongoing lime addition will likely be required.  

Overall, given that the leaching testing undertaken onsite has not shown leaching to be an issue, this 
option has been rejected for further consideration, as it is likely to be excessively expensive compared 
with other options. 

9.1.4 OPTION 4: BIOREMEDIATION AND DESTRUCTION 

Bioremediation is a natural process, which relies on bacteria, fungi and/or plants to remove, reduce, 
degrade or immobilise environmental pollutants from soil, thus reducing contaminant levels in the 
soil, and ideally restoring contaminated sites to a relatively clean non-toxic environment. 
Bioremediation is more commonly applied to hydrocarbon and pesticide contaminated soils, rather 
than heavy metal contaminated soils. At the Tokanui Site, very little (or no) hydrocarbon or pesticide 
contaminated soils were found. Hence, this option is not considered further in this investigation. 

World-leading research into detoxifying asbestos is underway in New Zealand. Auckland company EDL 
is exploring ball milling to physically break up asbestos fibres, while Unitec Institute of Technology in 
Auckland is investigating the capabilities of certain fungi to reduce the carcinogenicity of asbestos. 
However, neither of these technologies has regulatory acceptance yet, nor are they commercially 
available, and when or if they are available in the future, they are likely to be more applicable to 
asbestos-containing materials than to trace asbestos in soils. Therefore, they are not considered 
further here. 

For these reasons, this option has been rejected for further consideration. 

9.1.5 OPTION 5: CONTAINMENT IN MANAGED AREA 

The contaminated soils could be retained within a designated management area, buried in a cell and 
covered with a capping system, commonly referred to as a containment cell. This would break the 
exposure pathway to future users, and hence any soil that did not pose unacceptable environmental 
risk could be placed in containment, potentially including soils that do not meet the managed remedial 
standards.  

A general concern with containment cell approaches is whether the contaminants will leach to 
groundwater. In this case, asbestos is not believed to pose a leaching risk, and lead and zinc 
leachability (by SPLP) is within managed fill (Class 4 landfill) waste acceptance criteria. The potential 
for leaching could be further reduced by providing an impervious cap and/or walls. 

Asbestos-contaminated soils would pose additional handling risks while being placed, or if disturbed 
subsequently. These would be additional Class B asbestos works, requiring a specialist contractor, an 
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asbestos management control plan, dust controls, engineering controls and PPE/RPE, air monitoring, 
decontamination, and clearance from an independent asbestos assessor. Hence, the encapsulation of 
asbestos contaminated soils will entail additional cost, time and difficulty.  

FTL (2023) has previously undertaken an assessment of potential locations for a new on-site disposal 
site for non-recyclable demolition waste, revising the work undertaken by AECOM, taking into account 
site specific constraints. This led to three locations being considered suitable, as shown in Figure 9 
below, comprising: 

(a) Area 6 (3.3ha, 160,000m3 capacity) is underlain by alluvial materials and would require 
geotechnical investigation to check the extent and depth of alluvial materials and hence the 
amount of undercutting that might be required, as well as checking the groundwater table in this 
area. Undercut alluvial materials from this area are unlikely to be suitable for capping and may 
require offsite disposal. 

(b) Area 9 (3.8ha, 160,000m3 capacity) is typical of a large stockpile being placed on the site, which 
would create a mound feature. It is subject to limited constraints, the main one being that part 
of it overlies a likely historic swamp. This can be managed through appropriate geotechnical 
investigation of this area and engineering design. It is also located on the former industrial area 
of the Site, which has potential benefits in minimising the impact on highly productive land, while 
some excavation is already required in this area to remove building foundations, roading/paving 
and localised areas of contaminated soils.  

(c) Area 10 (3.3ha, 160,000m3 capacity) has been shifted further southeast from its original location 
to avoid the Archaeological Authority hill feature. Its location and extent is still limited by an 
overland flowpath (OLFP) to the east and stormwater reticulation to the south, where an OLFP is 
a conveyance pathway for surface runoff. It is 280m away from the nearest residential dwelling.  

(d) All three sites involve mound rather than gully fills so may be visually obtrusive. Figure 10 provides 
typical landfill cross-sections for each disposal site at specific locations. 

(e) All three sites would require suitable clay and topsoil material to be sourced for capping and final 
cover. Sufficient topsoil may likely be obtained by stripping topsoil from the fill area, temporary 
stockpiling and then respreading on the completion of filling and capping. The desktop 
geotechnical assessment indicates that clayey soils, which may be suitable for landfill capping 
material, are generally encountered from a depth of 2m below the ground surface, but further 
investigation and testing is required to verify this. There is potential to excavate out Areas 9 and 
10 first, creating a cavity with any suitable clay capping material being stockpiled, followed by 
filling the disposal area and then replacing the stockpiled clay to cap the fill, following be 
retopsoiling. This would reduce the finished height of the landfill mound and hence the visual 
effects of both these sites. 

In summary, there is no ideal location for a containment cell for contaminated soil onsite. The three 
shortlisted sites have ample capacity to take all estimated contaminated soil volumes, while Area 9 is 
subject to the least constraints. Capping material may either need to be imported or may potentially 
be sourced on-site, or alternative synthetic capping solution considered. 
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Figure 9: Potential new onsite Containment Cell Areas (from FTL (2023)) 
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The estimated combined volumes of low and moderate level contaminated soil are 2,400m3, while the 
worst case estimate, allowing for potential additional HALO scrapes, subfloor space scrapes and from 
soil around the asbestos watermains, is 5,530m3. 

Based on these volumes, if contaminated soil was placed as a 2m thick layer with 600mm cap and 
150mm topsoil, the footprint of the containment would be on the order of 10,300m², which could for 
example be an approximately 92x112m cell. If only the confirmed contaminated soils were placed in 
containment, that would make for a considerably smaller cell, of the order of 4,624m2 (68x68m). 

Because the contaminated soils are largely topsoils, they could not be compacted to a high bearing 
strength, and might settle somewhat after placement. There would likely be geotechnical constraints 
on the use of the containment cell footprint, which might be best left as open space.  

This option would also reduce traffic movements to/from the Site and associated vehicle emissions. 

9.1.6 OPTION 6: PLACE IN EXISTING ONSITE LANDFILL 

There is no requirement under the Deed to remediate the existing disposal sites (landfill), but LINZ is 
responsible for managing these sites in perpetuity (forever), while the ongoing maintenance and 
monitoring of these sites is covered by a regional resource consent with oversight from Waikato 
Regional Council.  

Investigation work by Fraser Thomas (2022-24) has identified that the main issues with the existing 
disposal sites are: 

 The landfill clay cap is deficient in terms of thickness and/or impermeability, thus allowing a 
higher amount of rainfall infiltration into the landfill than for “best practice”, which will increase 
leachate generation.  

 The landfill has no base or side impermeable liner, so that any rainfall that enters the landfill can 
collect contaminants as it passes through the refuse and percolate down through the ground 
under the landfill.  Some of these contaminants are taken up by the underlying soils, but some 
will enter shallow groundwater under the landfill.  

 There is no leachate collection system, this being consistent with landfilling practice at the time 
the landfilling areas were constructed. 

 Shallow groundwater has been found to come into direct contact with buried refuse in some 
landfilled areas. 

 Elevated boron concentrations are present in shallow groundwater travelling under the landfill 
and in surface water in the Wharekōrino stream but below the Australian and New Zealand 
guidelines for the protection of 95% of aquatic species in freshwater. 

 The proximity to the Wharekōrino Stream means the site is potentially subject to inundation by 
flood waters, while an aging culvert runs through the southernmost landfill area. 

LINZ is committed as part of its ongoing management role to remain compliant with existing resource 
consent conditions. Option 6 integrates a significant long-term management strategy and 
enhancement to the closed landfill and addresses these issues through undertaking closed landfill 
repair/upgrade works in conjunction with the remediation of the low-moderate level contaminated 
soil from the hospital, including: 
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 Adding the contaminated soils in an appropriate location and with appropriate controls in place 
(e.g. liner) to minimise potential environmental effects. 

 Upgrading the landfill cap across the entire landfill to make it more impervious and shaping it to 
shed surface runoff, to reduce rainfall infiltration into the landfill, followed by retopsoiling and 
grassing. 

 Potentially installing a groundwater diversion drain upgradient of the landfill to divert clean 
groundwater around the landfill. 

These measures will reduce leachate generation and contaminant concentrations in any groundwater 
and will stop contaminants from entering the stream. 

The obsolete road crossing and associated culvert and embankment into the hospital from off Farm 
Road is also to be removed, which will lower flood levels in the stream adjacent to the landfill and 
reduce the flood risk, while the old southern culvert going through the landfill is to be replaced or 
removed, with refuse material relocated into other parts of the existing landfill, which will significantly 
reduce the risk of this culvert possibly failing in the future and refuse being washed down the stream. 

Taking LINZ’s proactive approach to addressing the identified issues with the existing disposal sites 
into account, Option 6 goes significantly further than the Crown is required to do under the Deed. The 
addition of identified contaminated soils into the existing disposal sites can be done in such a way that 
the net volume change is approximately neutral, by for example taking good clean soil from some of 
the landfill areas (e.g. Area E) to use as backfill material in the hospital demolition works and shifting 
the low and moderate level contaminated soil into an appropriately lined and capped landfill cell 
created in Area E. Leaching testing for lead and zinc from these soils shows that leaching of these 
contaminants is very low, while asbestos does not leach. These tests, combined with the contaminated 
soils being put into a containment cell (sometimes called a “dry tomb”), means there will be little or 
no leachate produced from this practice. 

Collectively this approach will result in a significant upgrade of the existing disposal sites, reducing the 
environmental effects, even with adding low and moderate level contaminated soil into the disposal 
sites, whilst avoiding the transport related impacts of Option 7 (offsite disposal) and potentially having 
to import soil for backfilling from off-site. Incorporating a long-term management approach to 
enhance the closed landfill is likely to cost more to the Crown than simply taking soil offsite but results 
in better environmental and social outcomes; further, the Crown is required to manage the landfill 
including contaminated soil added from the hospital in perpetuity - therefore, the liability associated 
to both the contaminated soil from the hospital and the existing closed landfills will not be passed 
onto any future owner. LINZ will continue to be responsible for long term management and 
monitoring.  

For the existing disposal sites, two potential areas were identified that could be utilised to take the 
low-moderate level contaminated soil from the hospital remediation works:  

(a) The southern site (existing landfill areas A and B) is based on two potential footprints – a 
minimum available footprint (Area 7A), keeping the landfill outside the estimated floodplain 
extent of the Wharekōrino Stream for the 100 year storm with allowance for climate change 
(allowing for partial culvert blockage) in accordance with Waikato regional requirements and 
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 Potentially significant volumes of clay capping and topsoil being required. Incorporating a 
geomembrane into the new landfill cap will reduce clay capping requirements and also reduce 
rainfall infiltration into the landfill, which is important for reducing ongoing leachate disposal 
costs. 

 Both options are potentially subject to minor geotechnical stability issues and overland 
flowpaths, but their extent has been deliberately designed to minimise this risk.  

 The landfill areas are relatively close to the Wharekōrino stream floodplain, representing an 
ongoing risk, particularly if climate change is worse than currently predicted or the culvert 
under Te Mawhai Road was to be blocked. The extension extent has been deliberately located 
to minimise this risk. 

 The northern site is located within 65m of a cluster of existing residential dwellings outside the 
site and approximately 45-50m from a farmhouse on the adjacent property.   

9.1.7 OPTION 7: SEND TO OFFSITE LANDFILL 

This option would involve the off-site disposal of low-moderate level contaminated soil to landfill 
(2,403m3). Assuming this is done by truck and trailers (18m3, 28-38T), this would involve an estimated 
153 truck and trailer movements (one-way), while an estimated 153 truck and trailer movements may 
be required to bring clean “backfill” material to the site, assuming a 1.15 solid to loose factor, unless 
suitable backfill material can be sourced from within the site. If all other potential contaminated soil 
(building halo scrape, subfloor scrape and asbestos watermain HALO) was removed off-site, this would 
add another 200 truck and trailer movements each way, plus possible additional backfilling. 

Asbestos-contaminated soils would have to go to Class 1 or 2 landfill where suitable handling regimes 
are in place. Lead and zinc-contaminated soils appear to meet leachability criteria for Class 1 and 2 
landfills and indeed for Class 3 and 4 landfills that accept soils based on leachability.  

In this report, disposal facility options have been assessed within an approximately 100km radius of 
the site, as shown in Figure 12. This assessment has been made through liaison with Waikato Regional 
Council to obtain current fill/landfill facility details within the region and through contacting various 
fill facility operators. 

Possible disposal facilities are listed below, followed by waste acceptance criteria (WAC) for cleanfills 
(Waikato region) and selected managed fills. It should be noted that the cleanfills and managed fills 
have different WAC from the adopted site specific remedial standards and hence some further results 
analysis would be required for the low level contaminated soil, likely on a building by building basis, 
to determine whether it can go to any of the listed managed fills or must be taken to a Class 1 or 2 
landfill, if this options is adopted. All moderate level contaminated soils will have to be taken to 
Hampton Downs based on lead concentrations exceeding 460mg/kg. 

The GRP Ltd facility at Rotawaro (former Puke Coal site) has consents to discharge up to 208,000 
tonnes per year of cleanfill and construction and demolition sector waste onto land 
(AUTH138113.04.03) and to discharge up to 8,000,000m3 of municipal solid waste to land 
(AUTH125466.01.02). However, WRC advice is that the municipal solid waste consent was transferred 
to them from the previous owner/operator but the indication is that they are not going to exercise it 
at this stage. 
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Figure 12: Disposal site locations relative to site within 100km radius (circle outline)
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Rd to the east of the Site. The Mangatoatoa Marae is also located approximately 400m from the north-
eastern corner of the Site. These residential dwellings are shown on Figure 13. 

 

Figure 13: Residential dwellings that are to remain within close proximity of the Site and the Marae 
land (feature 3)  

9.2.2 ALLUVIAL SOILS 

Alluvial soils identified from the FTL geotechnical review are shown in Figure 14.   Alluvial areas should 
be avoided if possible for any proposed containment cells and extension of existing disposal site(s). 
Otherwise undercutting and off-site disposal of the alluvial materials will be required. 
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Figure 14: Annotated geological map of Tokanui Hospital site showing alluvial soils 

9.2.3 CULTURAL SIGNIFICANCE 

As noted above, LINZ previously commissioned a CIA to help inform assessment of effects from the 
onset of project delivery. While the CIA was focused on the options pertaining to handling of 
demolition waste, there are strong parallels or themes that relate to the contaminated soil 
remediation.  

The CIA for the Site relates that: 

Mokoroa was the only name used from ancient times when referring to what is now known as Tokanui 
Hospital campus… 

Mokoroa was one of two swamps that were drained and filled to build the hospital; the name of the 
other swamp was Tarutuhi. Both of these swamps were located on the land where the hospital was 
built. The swamps were drained and filled to build the hospital.  

Mokoroa is also another name for taniwha. A kaitiaki in this case. It was and still is a very significant 
and special place for Ngāti Paia, a place of healing, learning, reflection, maara kai. Kai from the 
swamps (tuna) and surrounding plants, shrubs and trees, rongoā… [Ref: Te Muraahi and Maniapoto]. 

This history and description of the Site prior to development by the Crown aligns with the wetland 
areas identified in the northwest of the Site that have been considered potentially ecologically 
sensitive. 

Additional information pertaining to potential impacts on the whenua and wider cultural 
landscape were described at the Cultural Induction held between 8 – 9 February 2023 and 
summarised in the Waahi Tapu Investigation and Cultural Induction Summary (TAR 2023). This 
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work resulted in the identification of several waahi tapu area, which are therefore culturally 
significant. These are shown in blue on Figure 15. 

 

Figure 15: Tokanui Hospital Site – Culturally Significant Areas of Interest 

9.2.4 ARCHAEOLOGICAL SIGNIFICANCE 

All archaeological sites, based on evidence of pre-1900 human occupation, whether recorded or not, 
are protected by the provisions of the Heritage New Zealand Pouhere Taonga (NZHPT) Act 2014 and 
may not be destroyed, damaged or modified without an authority issued by Heritage New Zealand 
Pouhere Taonga.  

CFG Heritage undertook an archaeological assessment of the site and identified the following areas of 
potential archaeological interest: 

 A low hill extends from outside the property into the northwest corner of the site, on which 
Building 55 is currently located (trapezoidal area around Building 55 in Figure 16).  

 This comprises a hill (Mokoroa Hill) that extends through the centre of the former Tokanui 
Hospital in the form of a headland, bordered by a stream (large blue area, western side in Figure 
16). Although there is evidence of ground modification for roading and structures across the hill, 
there is potential for previously unrecorded archaeological sites being present here based on its 
position as a high point surrounded by historic wetlands, in an area which historic sources and 
oral traditions indicate was used by Māori pre-1900. 

 This is a small hill on which the former Tokanui Hospital morgue stands and comprises a headland 
resting at the intersection of, and overlooking, two small streams (small blue triangular area, 

Proa
cti

ve
ly 

Rele
as

ed
 by

  

La
nd

 In
for

mati
on

 N
ew

 Zea
lan

d



50 

 

August 2024 Project No. 33097  Fraser Thomas / HAIL 
Toitū Te Whenua – Land Information New Zealand 
Tokanui Remedial Options Report 

eastern side in Figure 15). The hill is covered in exotic trees, with native undergrowth and has a 
stepped eastern slope. Awakeri Pā may have been located on or near the hill in this area.  The 
landfill itself is not an archaeological site as it does not predate 1900, but the ground which it sits 
on could have potential sites which can be managed by the process outlined below. 

The CFG Heritage 2024 recommends that an Archaeological Authority be obtained from HNZPT to 
modify or destroy previously unrecorded sites for works in the three areas indicated on Figure 15. This 
is a legal requirement. 

It further recommends that an Archaeological Management Plan be prepared to accompany the 
Authority application. This will set out appropriate methods for managing any effects on these three 
sites during soil disturbance works and will need to be followed by all contractors working in these 
areas.  

 
Figure 16: Tokanui Hospital Site – Areas of Potential Archaeological Interest (blue shading) 

9.2.5 HERITAGE 

There are no buildings with heritage status on the site. 

9.2.6 HIGHLY PRODUCTIVE LAND USE CLASSIFICATION 

The National Policy Statement for Highly Productive Land came into force in October 2022 and places 
restrictions on rezoning, subdivision and land use proposals on land that meets the transitional 
definition of Highly Productive Land (HPL) – Land Use Capability (LUC) Classes 1-3, with some 

Proa
cti

ve
ly 

Rele
as

ed
 by

  

La
nd

 In
for

mati
on

 N
ew

 Zea
lan

d



51 

 

August 2024 Project No. 33097  Fraser Thomas / HAIL 
Toitū Te Whenua – Land Information New Zealand 
Tokanui Remedial Options Report 

exceptions. This transitional definition applies until each relevant territorial authority provides a 
regional policy statement containing HPL maps for their region and this policy statement is operative. 

The site is zoned ‘Rural Zone’ (Waipā District Plan, 2019 – Map 12), while LUC maps indicate that most 
of the site (refer Figure 17) falls under LUC Class 2 which is defined as “very good multiple-use land, 
slight limitations, suitable for cropping, viticulture, berry fruit, pastoralism, tree crops and forestry”. 
Hence, the Site would be classified as HPL Class 2 under the NPS-HPL.  

 

Figure 17: Tokanui  Hospital Site – HPL Class 1 and 2 Overlay 

As part of the options analysis on the construction of a new disposal site to manage non-recyclable 
demolition material, advice was prepared by Soil and LUC Consultant, Dr Scott Fraser. As the 
requirements are similar, this advice has been applied to the option of constructing a new 
containment cell for contaminated soil. Dr Fraser advised that the LUC maps do not accurately reflect 
what was on the Tokanui village land in the 1980s, which needs to be considered when planning site 
restoration works. He further advises that a new disposal site could potentially be developed onsite 
without impacting existing HPL if it was constructed on land occupied by existing infrastructure which 
would not be currently considered HPL (e.g. industrial area). When any potential new disposal site 
construction was completed if a cap of no less than 60cm of good quality soil was reinstated this land 
could also be restored as HPL. However, subsoil drainage and compaction would need to be carefully 
managed. 

Taking Dr Fraser’s comments into account, the HPL classification of the Site is likely to make it more 
difficult to obtain consent for construction of a containment cell for contaminated soil onsite, if 
constructed on land not currently occupied by existing infrastructure. It may still be difficult to 
construct on other HPL land where there is existing infrastructure, as the HPL National Policy 
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Statement is relatively new and hence largely untested, so local and regional councils would need to 
be consulted with to check if they agree with Dr Fraser’s opinion set out above, that areas of the Site 
occupied by existing infrastructure would not currently be considered HPL. 

A new containment cell can be designed and constructed so as to ensure the productive land use of 
the containment cell location is maintained post-containment, through the provision of an 
appropriate “agricultural cap” over the containment cell cap. Dr Fraser sets out minimum 
requirements above, based on 60cm of good quality soil and careful management of subsoil drainage 
and compaction.  

9.2.7 WETLANDS 

Wetlands identified on the site from the ecological investigation, taking into account the latest 
definition of what is a natural inland wetland from the National Policy Statement - Freshwater 
Management (January 2024) are shown in Figure 18. 

 

Figure 18: Tokanui Hospital Site – Natural Wetland Extents from SLR (previously 4Sight) Ecological 
Assessment 

9.2.8 SURFACE WATER CONVEYANCE 

Investigation of the Site’s stormwater system has found that runoff from upgradient farmland to the 
west of the site has been piped through the site as shown in Figure 19 below, meaning these historical 
watercourses have been infilled and also realigned as the stormwater pipe system alignment differs 
from the historical swamp/watercourse alignment.  

CCTV investigation has shown that these stormwater pipes are in relatively poor condition. Under 
common law, a downgradient property cannot restrict the passage of upgradient surface runoff 
through it. This means that the existing stormwater pipe “trunk main” drainage system will either 
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10.0 COSTS 

10.1 BASIS 

Costs for the options considered involving at least some off-site disposal (Options 1, 2 and 7) were 
estimated using the following: 

 Soil volumes based on the combined soil sampling results undertaken to date and typical 
densities.  

 Allowance for backfilling, retopsoiling and grassing costs of the areas where the contaminated 
soils come from, based on cleanfill (topsoil) being imported to site. 

 For the backfilling option (Option 1), allowed for contaminated materials excavation only, as 
transporting soil and placing as backfill in another area would have been done in any case as part 
of the demolition works. 

 Average rates from LINZ for excavation, transportation, plant and personnel and disposal facility 
rates, updated by LINZ to May 2023, with landfill disposal costs increased to allow for a $30/T 
increase in the landfill disposal levy since then. 

 Estimation of loading, haulage and disposal costs for different waste materials. Factors were 
applied to some material categories on the base loading and haulage rates to reflect these 
materials have stricter handling and transport requirements (e.g. asbestos). 

 Haulage for off-site disposal was based on a worst-case scenario of all materials being disposed 
to Hampton Downs Landfill, being the furthest from the Site (99km). 

 Loading and haulage times were estimated from consideration of travel distance and time, other 
similar projects and experience. 

 Allowance for contractor Preliminary and General (P&G) costs of 10%. 
 Allowance for consultants and other professional fees of 7.5%. 
 Allowance for escalation costs of 6%, based on the works being started in mid to late 2025. 

Costs for on-site disposal (Options 5 and 6) were estimated using the following: 

 The same approach as for Options 1, 2 and 7 except for the following. 
 Haulage costs allowed for an average return trip of 1km within the site.  
 Estimation of costs for a new containment cell or extension of the existing disposal facility 

covering construction, filling, capping and closure/aftercare, based on a geocomposite base liner 
(options 5B, 6 only), groundwater underdrainage, clay and HDPE/LLDPE liner capping, 
retopsoiling and regrassing to enable productive land use. Access roading and a turning circle 
area, erosion/sediment controls and stormwater drainage were also allowed for.  Leachate 
collection was not allowed for, based on the low/moderate level of the soil contamination and 
the low leachability test results. 

 Allowance for consultants and other professional fees of 10.5%, to incorporate landfill design 
costs. 

In both cases, no allowance was made for: 

 Cavities already having been partially created as a result of demolition works, which would 
reduce landfill cell construction costs, or  
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 Offsetting of landfill cell construction costs, due to funds being available from other sources to 
address some identified issues at the existing disposal sites, which would be tackled at the time 
of cell construction. 

Ongoing operation and maintenance costs were estimated based on the following: 

 Consent compliance checks – visual inspections on assumed six monthly basis. 
 Any surface water, groundwater monitoring required under the consent – assumed sampling 

required at 6 month intervals. 
 Routine maintenance – e.g. reinstating cap/topsoil cover, fixing any scour/erosion, etc. 
 Estimation of total operational and management (O&M) costs over a 10yr period based on an 

average inflation rate of 2.1%, compounded over the 10 year period. 
 For option 6, the O&M costs have been expressed as net increased O&M costs, determining the 

total estimated O&M costs and then deducting estimated existing O&M costs for the existing 
closed disposal site, as LINZ currently incurs O&M costs for maintenance of the existing disposal 
site already and the ongoing O&M tasks associated with this option are substantially unchanged. 

10.2 COSTS – CONFIRMED CONTAMINATED SOIL ONLY 

This section summarises the remedial and ongoing (Operation & maintenance) costs excluding 
additional contaminated soil that may be generated from building subfloor area scrapes, building halo 
scrapes, and from asbestos pipe removals. 

These costs are illustrated in Figures 19 and 20 and summarised in Table 18. The remedial costs clearly 
show that “off-site disposal” (Option 7) is the most expensive option, with transport and disposal 
charges making up most of these costs, so it is important to reduce the volume of material that 
requires disposal to a Class 1 or 2 landfill offsite, as much as possible, or to explore alternative, closer 
disposal facilities than Hampton Downs (e.g. Gleesons managed fill in Huntly which may be open from 
October 2024). Options 1 and 2 achieve reduced volumes to off-site disposal and this is reflected in 
their reduced one-off costs. Options 5 and 6 costs are controlled by the costs of constructing, filling 
and capping a new containment cell or utilising the existing disposal facilities on-site. Costs are 
strongly affected by fill depth and decrease significantly with increasing depth over the range allowed 
for (typically 1.5-3m depth).  

It has been assumed that any new onsite disposal site would be a non-commercial operation and not 
subject to the national landfill levy, a view that has been informally discussed with Ministry for the 
Environment staff and considered reasonable, based on the nature of the facility and that it is not 
receiving any waste from outside the site and not generating any income.  
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Figure 22: Tokanui Contaminated Soil Disposal Options Cost Comparison – Cumulative O&M Costs 
over 10 Year Period 

Figure 23: Tokanui Contaminated Soil Remedial Costs Comparison – Likely Initial Cost range from 
minimum (blue) to maximum (blue + red) 

11.0 ASSESSMENT SCORES 

11.1 SCORING PROCESS 

FTL, HAIL and LINZ representatives reviewed the contents of this report, particularly the sections 
outlining the remedial options, constraints analysis, consentablity and costs. The options were then 
scored by following the process described below. 

Tokanui Disposal Options - Cumulative (10yr) O&M Costs

Tokanui Contam Soil Disposal - Remedial Costs
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11.1.4 INTERPRETING RESULTS 

With evaluation processes of this nature, it is important not to use the evaluation spreadsheet as a 
black box, it is a process to aid the decision making process NOT to replace it.  Therefore, one of the 
most important steps after completing the scoring/ranking process is to look at the results and see if 
they ‘make sense’.  If it cannot be explained why one option ranks higher or lower than another, then 
the individual scores for each criteria should be checked.  Often it may simply be an error (putting the 
wrong number in the wrong box) or a realisation that the score given the first time was not quite right; 
or by reviewing the individual criteria scores, it becomes clearer why the option ranked the way it did. 

The way the results are reported is also important.  The rankings are generated automatically by the 
excel formula.  When reporting these rankings it is important to approximate the rankings by giving 
options that score within 10 to 25 points of each other as an equal ranking.  The MCA process is not 
an ‘exact science’ and so the reporting of the results should also reflect the approximate nature of the 
process.  For example, if the option had the following ‘Total Score’, the ranking would be reported as 
follows: 

Total Score 655 633 775 789 702 

Ranking 4th= 4th= 1st= 1st = 3rd 

11.2 PRELIMINARY ASSESSMENT RESULTS 

Preliminary assessment results of the contaminated soil remedial options, based on LINZ, FTL and HAIL 
inputs, are summarised in Table 23, with details in Appendix B.  These show: 

1. The preferred option is Option 6 – utilising the existing disposal site with a total score of 1.4. This 
option presents an opportunity to add the low and moderate level soils to the existing landfill, 
while undertaking separate remedial works planned by LINZ at the same time (improved capping, 
groundwater diversion and flood risk reduction) that will result in decreased environmental, 
social and cultural effects of the existing disposal sites compared with the existing situation, even 
with the addition of the low and moderate level contaminated soil to them, and do so in a cost-
effective way.  

2. The second preferred option is Option 7 – off-site disposal with a total score of 1.0. This option 
gets rid of the low and moderate level contaminated soil off the site, but shifts the problem to 
another rohe, whilst incurring associated transport environmental effects, including importing 
suitable soil to backfill the cavities the contaminated soil was taken from which may be 
considered a wasteful use of a valuable resource. It is also worth noting that Option 7 does not 
include the significant upgrades to the closed landfill and would only see minimal repairs 
undertaken for the Crown to remain compliant with existing consents conditions. 

3. The third preferred option is Option 5 – new on-site containment cell, with a score of 0.7. 
4. The fourth preferred option is Option 2 – blending, with a score of 0.6. 
5. The fifth and least preferred option is Option 1 – backfilling, with a score of -0.3. 

A combination option of blending (Option 2) and utilising the existing disposal site (Option 6) may be 
worth considering, although this may end up being overall more expensive, as the main costs relate 
to landfill extension construction works.  
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13.0 LIMITATIONS 

The professional opinion expressed herein has been prepared solely for, and is furnished to our 
client, Toitū Te Whenua – Land Information New Zealand, on the express condition that it will only 
be used for the purpose for which it is intended. 
 
No liability is accepted by this firm or by any Principal, or Director, or any servant or agent of this firm, 
in respect of its use by any other person, and any other person who relies upon any matter contained 
in this report does so entirely at its own risk.  This disclaimer shall apply notwithstanding that this 
report may be made available to any person by any person in connection with any application for 
permission or approval, or pursuant to any requirement of law. 

We do not assume any liability for misrepresentation or items not visible, accessible or present at the 
subject site during the time of the site inspection; or for the validity or accuracy of any information 
provided by our client or third parties that have been utilised in the preparation of this report. 
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