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Executive Summary

GHD Limited (GHD) has been engaged by Toitd Te Whenua Land Information New Zealand (LINZ) to undertake
contaminated land investigations of the former Tokanui Hospital (the Site) located on Te Mawhai Road, Tokanui,
Waikato. This investigation covers the whole site for the purposes of fulfilling a detailed site investigation (DSI)
factual report requirement under the Ministry for the Environment’s (MfE) Contaminated Land Management
Guidelines (CLMG), however noting that the existing disposal sites have been investigated separately by Fraser
Thomas Ltd (Fraser Thomas, 2022).

The former Tokanui Psychiatric Hospital is a Deferred Selection Property (DSP) in the Ngati Maniapoto (herein
referred to as Maniapoto) Deed of Settlement (the Deed). The Deed was signed by Maniapoto and the Minster of
Treaty of Waitangi Negotiations, became effective on 11 November 2021 and forms part of the Maniapoto
Settlement Claims Act 2022. Under the Deed, the Crown has committed to a standalone process within the
Property Redress Schedule for the transfer of the Tokanui Hospital (the Tokanui.Hospital Deferred Selection
Process (THDSP)) which details specific requirements for the demolition and remediation of the,Site before it is
available for transfer to Maniapoto. LINZ is the Government agency responsible for delivery.this project. For
detailed project background and context, please refer to the Project Background Document,prepared by LINZ
(Toitd Te Whenua Land Information New Zealand, 2021). In regards t0 ground contamination and remediation
standards, 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:

—  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 Environpiental Guideline Values.(Revised 2011) (CLMG 2), or derived
through a site-specific risk assessment); and

— Acontiguous 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 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 Deed sets out a process/that prior to demolition and remediation, commits the Crown to a number of reports
including a Detailed Site Investigation (DS1) and Remedial Action Plan.

The DSI Factual Reporti(this report) contains reporting of the data collected in the fieldwork programme. This is
limited to factual reporting of the fieldwork and is aligned with the requirements of CLMG 1 recommended table of
contents for DSI reports. The interpretive parts of the investigation required under CLMG 1 are detailed separately
in the Site Specific Risk Assessment Report being produced by HAIL Environmental Limited (HAIL).

The purpose of this DSI Factual Report is twofold:

1. to provide a DSI*Factual Report prior to commencing any demolition and remediation work as per paragraph
9.4 of the THDSP; and

2. to support application(s) for resource consent that may be required under the National environmental
standard, for,assessing and managing contaminants in soil to protect human health (NES CS), for activities
associated with the demolition and remediation works as set out in the Subpart B of the THDSP (this may
include consent for land use change (from a commercial/industrial hospital site to a grassed site with no
buildings) and ground disturbance).

The objectives of the DSI Factual Report are to:

Collate the data obtained from the fieldwork and sampling
Provide detail on any departures from the Sampling & Analysis Plan (SAP)

Comment on field observations and quality control/quality assurance

Provide the report in a format that aligns with CLMG 1 as per the requirements of the Deed
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Fieldwork at the Site was undertaken in March, June, August and September 2023. Sampling was undertaken in
accordance with the SAP developed by GHD, with some minor departures. These departures are considered
minor and GHD considers that the sampling programme is sufficient to fulfil the goals of the SAP.

GHD has undertaken soil sampling at 192 locations, and sediment sampling in nine locations. Overall, 329
samples have been collected from the Site. Samples were collected with a combination of excavator, hand auger,
sediment sampler and hand trowel. HAIL has undertaken 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. Samples for laboratory analysis were collected with a hand digging tool.

Underlying geology generally comprised of clays and sands in the northern part of the Site, and clay in the
southwestern portion of the Site. 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 2.1 metres below ground level.

Demolition fill was observed in areas of the site where demolition had historically occurted, and inthe*horticultural
area. Paint flakes were observed around several buildings.

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

—  Metals

- TPH

- BTEX

- PAH

- PCB

- VOC

- 8SVOC

— Pesticides

— Dioxins

—  Asbestos

Screening for volatile compounds'with a photo ienisation detector (PID) did not detect the presence of soil vapours
around the laundry (B74) (e.gnassociated withwdry cleaning chemicals) or the former service station (B17)
(associated with fuels). Low levels of hydrocarbons were identified with the PID near where the former Store

Building (B65) fuel bowser was locatéd (with results ranging between 27 — 28 parts per million (ppm)). Of the 128
samples analysed for asbestos, 12'samples had detections of asbestos.

Full discussioniand interpretation of'soil and sediment sampling results are included in the accompanying Site
Specific Risk Assessment Report.

A QA/QC programme _has been undertaken, including field and laboratory procedures and duplicate sampling.
Based on the results of this QA/QC sampling are considered to be acceptable and the data set suitable for use in
the accompanying Site Specific Risk Assessment Report.

This report'is subject to, and must be read in conjunction with, the limitations set out in section 7 and the
assumptions and qualifications contained throughout the Report.
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List of abbreviations/glossary

Acronym/term

*Denotes definitions relevant to this report copied from the Tokanui Hospital Deferred Selection Process, Subpart A:

Definitions

ACM
BTEX

CEnvP SC

CLMG

CLMG 1*

CLMG 2*

CSM

Deed of Settlement
(the Deed)

Demolition and
remediation works*

DSI

Detailed Site
Investigation report
(DSI)*

Existing Disposal
Consents*

Existing disposal
sites”

HAIL

Managed
Remediation
Standard*

NES CS

OCP

Asbestos containing material, used to refer to material containing asbestos. These are usually
building materials such as fibre cement, cladding material or insulation.

Benzene, toluene, ethylbenzene and xylenes, a group of contaminants associated with petrol.

Certified Environmental Practitioner (Site Contamination), a professional accreditation for
environmental practitioners. This accreditation is also a requirement for LINZ suppliers conducting
contaminated land investigations.

Contaminated Land Management Guidelines, a series of guidelines produced by the Ministry for
Environment used for consistency of reporting and investigation of contaminated sites! The NES CS
(see below) incorporates six documents by reference which include'the CLMG. For'example,
interpretation of the NES CS requires preliminary site investigations and detailed site investigations
to be prepared in accordance with CLMG 1.

means the Contaminated land management guidelines No. 1ireporting on"contaminated sites in
New Zealand, Ministry for the Environment, revised edition*2011;

means the Contaminated land management guidélines*No. 2: hierarchy and application in New
Zealand of environmental guideline values, Ministry for the Environment, revised edition 2011

Conceptual site model, a system of identifying contaminant sources, routes of potential exposure,
and receptors who may be impacted<by contamination. This model is used as the basis of
investigation and is an iterative processithat’is updated‘as new information is gathered.

The Ngati Maniapoto Deed of/Settlement signed by Maniapoto and the Crown, which was signed on
11 November 2021 and given effect,by the Maniapoto Settlement Claims Act 2022, which came into
force on 28 September 2022.

means the physicalworks required to carfy eut the demolition and remediation of each Tokanui
Hospital deferred selection property (excluding any new disposal site or existing disposal site on that
property) as described.in paragraph(9.16;

Detailed site investigation, as defined,in the NES CS; “a detailed site investigation involves intrusive
techniques to collect field data and"soil samples for analytical testing to determine concentrations of
contaminants of concern.”.The investigation must be done in accordance with CLMG 5 and reported
in accordance with CLMG 1 (the DSI report is specifically defined in the Deed, see below).

means a detailed site investigation report as described in the CLMG 1

» means the Ia[d u; resource consents numbered 102269.01.01, 102270.01.01 and 102271.01.01.

means the two existing sites (as described in the existing disposal consents) located on one of the
Tokanui Hospital deferred selection properties that the Crown historically used to dispose of waste;
Mindicated as 'Existing disposal sites' on the plan (subject to survey) 'Tokanui Hospital deferred
| selection properties' in part 7 of the attachments;

I Hazardous activities and industries list, as defined in Regulation 3 of the NES CS as, “The current
edition of the Hazardous Activities and Industries List, Wellington, Ministry for Environment.”
The HAIL is a list of 53 activities and industries that are considered likely to cause land
contamination through the use, storage or disposal of hazardous substances.

Means an applicable standard or standards for recreational use chosen in accordance with 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).

Resource Management (National Environmental Standard for Assessing and Managing
Contaminants in Soil to Protect Human Health) Regulations 2011, a set of nationally consistent
regulations for the resource consenting of contaminated sites.

Organochlorine pesticides, a group of pesticides.
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PAH Polycyclic aromatic hydrocarbons, a group of contaminants associated with diesel fuel and burnt
material

PCB Polychlorinated biphenyls, a group of contaminants associated with electrical transformers.

PID Photo-ionisation detector, a measurement tool for field screening soil for volatile vapours such as
those associated with petrol or solvents.

PSI Preliminary site investigation, as defined in Regulation 3 of the NES CS as an investigation done by
a SQEP, is reported on in accordance with CLMG 1 and results in a report that is certified by the
practitioner.

The NES CS also states, “the main objectives of the PSI are to gather information about a piece of
land to assess the suitability of the land for its current or intended use, and to design a detailed site
investigation (if required).”

Rural residential Means an applicable standard or standards for rural residential use chosen in accordance with

remediation CLMG 2 or derived through a site-specific risk assessment.

standard*

SAP Sampling and analysis plan, a plan setting out the proposed sampling programme‘for an
environmental investigation and completed in accordance with CLMG 1 and CEMG 5:

Settlement Date Is defined as s12 of the Maniapoto Settlement Claims Act 2022, being 24 November 2022.

Site-specific risk Means the derivation of remedial criteria based on a/conceptual site model in @ manner generally

assessment” consistent with CLMG 1.

SQEP Suitably Qualified and Experienced Practitioner:

This is not defined within the NES CS regulations, but in theyUsers‘Guide, National Environmental
Standard for Assessing and Managing Contaminants in Soil to Protect Human Health (April 2012)
which provides guidance on determining, who is a SQEP«This'is detailed in Section 2.1.1 of the NES
CS Users Guide.

SvVOoC Semi-volatile organic compounds;ya.group ofthydrocarbon contaminants which are commonly
associated with industrial processes.

THDSP Tokanui Hospital Deferred Selection Process, a standalone process for the demolition and
remediation of the Tokanui'Hospital set out in Part 9 of the Deed of Settlement: Property Redress
Schedule.

TPH Total petraleum hydrocarbons, a'screening analysis used to assess the presence of hydrocarbons in
soil.

VOC Volatile' organic compoundsja‘group of hydrocarbon contaminants associated with fuels, solvents
and.¢leaning products!

WDC | Waipa'District Counecil, the district council the Site is located in.

WRC ! Waikato Regional Council, the regional council the Site is located in.

WWTP P Waste-walter treatment plant

XRF Xsray fluerescence spectrometry, a method for screening soil for heavy elements.
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1. Introduction

1.1 Background: Ngati Maniapoto Deed of Settlement
and the Tokanui Deferred Selection Process

The former Tokanui Hospital (the Site) is managed by Toitd 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 Ngati 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, Maniapote,and the
Crown have agreed to a standalone process within the Property Redress Schedule, Part 9: Tokanui Hospital
Deferred Selection Process (THDSP), for the transfer of the Site which details specific requirements,forsthe
demolition and remediation of the Site before it is available for transfer to Maniapoto. LINZ is the Government
agency responsible for delivering this project. For detailed project background and context; please refer to the
Project Background Document (Toitd Te Whenua Land Information New Zealand, 2021),

Subpart B of the THDSP out sets out agreed standards for the demolition and remediation-of the Site. While Opus
Limited (Opus) and AECOM Limited (AECOM) have undertaken séveral previous investigations at the Site, which
are further detailed in Section 1.2 of this report, the Crown and/Maniapoto have acknowledged at the date of Deed
signing, there was not enough information available for the Erownsto commitito a particular remediation standard
(paragraph 9.2 of the Deed). LINZ have therefore engaged GHD Limited (GHD) and HAIL Environmental Limited
(HAIL Environmental) to undertake contaminated landsdnvestigations in“faccordance with the Ministry for the
Environment’s (MfE) Contaminated Land Management'Guidelines (CLMG) to enable LINZ to meet the Crown’s
obligations in regard to the remediation of the Siteas set out in the"Remediation Standards, described in detail in
Section 1.3. The GHD and HAIL Environmental works will support the demolition and remediation of the Site as
part of the Former Tokanui Psychiatric Hespital Demolition.andi\Remediation Project (the Project).

The land will be changed from a commerciallindustrial land use to a rural residential land use in accordance with
the Deed requirements. This means demeolition andifemoval of the Site buildings, with the Site being left in a
grassed state. LINZ will obtainithe,necessary resource-consents under the Resource Management (National
Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health) Regulations
2011 (NES CS) for the demolition and remediation activities. Changes in land use as part of future redevelopment
will require separate consenting and are,not\part of the Crown responsibility, that will be the responsibility of the
future land owners.

1.2 Background: Investigation Timeline to Date

A number of previous investigations dating back to 2015 have been completed to gain an understanding of the
Site to inform detailed demalition and remediation options and associated costings. The investigations from 2015
are summarised belowwith further detail on sampling undertaken as part of historical reports provided in Section
3.2.

In 2015, the Ministry of Justice (MoJ) commissioned Opus to prepare a Demolition Plan for the safe and efficient
removal of all'subterranean infrastructure and services, roadways and terrestrial infrastructure, buildings and
hardstanding from the Site, so that it can be returned to pasture. Opus’ brief was to provide MoJ a comprehensive
Demolition Plan. In the same year, Opus also prepared a Preliminary Site Inspection (PSI) (the Opus PSI) report
which comprised an initial contamination assessment of the Site and potential effects on the potential future uses
of the Site and was intended to be included as part of the Demolition Plan. The Opus PSI report highlighted areas
for which further work was required, in addition to identifying parts of the Site that required a Detailed Site
Investigation (DSI).

LINZ took over the responsibility of the Landbank from MoJ and management Site was also transferred. LINZ then
became responsible for scoping of any demolition and remedial works. Over the course of 2018 — 2020, LINZ
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commissioned several reports from AECOM to help inform the project feasibility, costings and agreed the Crown
requirements as part of treaty settlement negotiations.

In 2018, AECOM completed a gap assessment of the Opus PSI which included review of the Opus PSI and
identification of any gaps in the process that was completed which may have led to potentially contaminating
historical activities and/or features, not being identified (AECOM, 2018b). Also in 2018, AECOM completed an
onsite disposal feasibility study. The options assessment report identified two key variables affecting the final level
of remediation:

—  whether demolition waste from the site will be transported offsite or contained in a purpose-built landfill onsite;
or,

— whether horizontal infrastructure, such as roading and below ground services, are removed or partially
retained on Site.

In 2019, AECOM completed a DSI of the Site (the AECOM DSI). The purpose of the AECOM DSl was to assess
the soil contaminant conditions at the Site and the associated risk to human health and the environment, for a
proposed future agricultural land use. AECOM stated that given its size, it was not practical to investigate'all areas
of the Site, therefore the approach taken was to investigate soils associated with"selected areas features, which
collectively are representative of the wider Site (AECOM, 2019).

The AECOM DSl included a conceptual site model (CSM) which considered seurce, pathwaysand receptor
linkages, allowing an assessment of risk to human health and the environment. AECOM concluded that the CSM
showed some complete and potentially complete source, pathway receptor linkages, and that the soil contaminant
conditions at the Site could pose some risk to human health and-the environméntif no soil remediation is
completed (AECOM, 2019).

1.3  GHD and HAIL Environmental-lnvestigations

GHD and HAIL Environmental have been engaged.to.undertake.contaminated land investigations in accordance
with the CLMG to enable LINZ to meet the Crown's obligations regarding the remediation of the Site.

The investigations comprise iterative steps<as per the MfE’'s CLMG. These steps are summarised in Figure 1 with
more detailed descriptions in the remainderof this section:

Preliminary Site Sampling & Analysis N\ Detailed Site Site Specific Risk
Investigation (PSI) Plan (SAP) Investigation (DSI) Assessment
 Desk based « Plan detailing « A field * Interpreting the

research on proposed sample investigation DSl field data

available locations, depths, collecting the + Updating the

historical analysis . and the data set out in Conceptual Site

documentation suppoerting the SAP Model to

including rationale for the * Reporting of the understand

previous investigation data collected in potential risk

investigations design the field « Generation of

« Site inspection site specific

and interview remediation
criteria for use as
the Managed
Remediation
Standard and/or
the Rural
Resdiential
Remediation
Standard

— — — —
This Report
Figure 1 Tokanui Site Investigation Process

The first step was a PSI encompassing the entire Site, undertaken by GHD in 2022; the PSI comprised:

A thorough site walk over.
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— Aninterview with a former hospital staff member.
— Research of council and other publicly available records.
— Review of existing reports to identify and close data gaps.

— ldentification of historical activities that have the potential to have caused contamination that are listed on the
MfE HAIL.

—  The refinement of the conceptual site model developed by AECOM (2019) to reflect findings from the PSI and
inform this Sampling and Analysis Plan (SAP).

In order to understand the degree and extent of contamination that may have occurred, an intrusive investigation
including field screening and laboratory analysis is required across the Site as part of a DSI. Such investigations
typically involve sampling different environmental media (e.g. soil and sediment) via a number of sampling
techniques and the use of a variety of laboratory chemical analysis. CLMG No.5: Site Investigation and Analysis of
Soils (Ministry for the Environment, 2021) recommends that an SAP be prepared as part of the investigation to
provide the methodology for addressing the investigation objectives and data gaps identified during the PSI.

The SAP (GHD, 2022b) took the information from the PSI and previous reports in order to design a.sampling
programme for the identified HAIL activities. The proposed field work and sampling\was then completed as part of
this DSI.

Following completion of the field investigations, the next step of the project is to undertake a site-specific risk
assessment in order to generate site specific remediation criteria for use‘as the Rural-Residential Remediation
Standard and/or Managed Remediation Standard as defined in the'Deged:-

Report Structure

As shown in Figure 1 (Tokanui Site Investigation Process), thisDSI report includes the reporting of the data
collected in the fieldwork programme. This report is limited‘to factual reporting of the fieldwork and is aligned with
the requirements of CLMG 1 recommended table.of .contents for DSI repotts. The interpretive parts of the
investigation required under CLMG 1 are detailed separately inithe.Site Specific Risk Assessment Report being
produced by HAIL Environmental. This report has therefore been'named the DSI Factual Report and contains the
following:
—  Section 1: Introduction
—  Section 2: Site Description
—  Section 3: Historical Site Use
—  Section 4: Sampling & Analysis Plan
—  Section 5: Sampling/Results — limited to:

e  Departures ffom'the SAP

e Field.ebservations

e Results of field and laboratory quality assurance/quality control

. Provision of data tables

The HAIL EnvironmentalSite Specific Risk Assessment Report will contain evaluation and interpretation of
results, statistical analysis, generation of site specific remedial criteria, an updated conceptual site model and risk
assessment. Combined, these two reports comprise the DSI for the Site.

The DSI Factual Report should be read in conjunction with the Site Specific Risk Assessment Report.

The GHD / HAIL Environmental DSI did not include an intrusive investigation into the existing disposal sites on the
eastern side of the Wharekorino Stream which has been investigated separately by Fraser Thomas Ltd (FTL).The
report on the existing disposal sites should be read in conjunction with DSI Factual Report and Site Specific
Risk Assessment Report.
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1.4 Purpose & Objectives

The purpose of this document is twofold:

1. To provide a DSI prior to commencing any demolition and remediation work as per paragraph 9.4 of the
THDSP; and

2. To support resource consent(s) for the demolition and remediation works as set out in the Subpart B of the
THDSP.

The objectives of the DSI Factual Report are to:

Collate the data obtained from the fieldwork and sampling.
Provide detail on any departures from the SAP.

Comment on field observations and quality control/quality assurance.
Provide the report in a format that aligns with CLMG 1 as per the requirements of the Deed.
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2. Site description

2.1 Site identification

The Site is located at 149 Te Mawhai Road, Tokanui, Waikato, approximately 6.2 kilometres south of Te Awamutu.
A map of the Site is included as Figure A1 in Appendix A. Table 1 below summarises the information about the
Site.

Table 1 Site details
Atiwee el
Site name Former Tokanui Hospital
Address 149 Te Mawhai Road, Tokanui, Waipa
Legal description Section 1, SO 44852 \ \\O
Site area 79.0175 Hectares N 1 N\
Regional council Waikato Regiona] CouncT *()
District council Waipa District C;unci o\
Zoning Rural, underithie Waipé DistricTPI;ni

2.2 Site layout

There are 74 remaining buildings associated with the hospital; several buildings have already been demolished
prior to LINZ management of the site. Structures originally onsite supported patient care as well as patient wards,
housing/accommodation for hospital employees, waste-water treatment plant (WWTP), substations (some
containing transformers), a swimming pool, a closed landfill (existing disposal site) and substantial roading and
underground infrastructure such as three waters, electrical and,communications, and steam ducts associated with
the operations at the hospital.

A building identification system was adopted during,previous investigations. Site buildings and the building
identification system are listed with locations shown in\Figure A2, Appendix A.

The buildings at the Site are mostly-in a deteriorated condition, and asbestos and lead paint are known to be part
of the building fabric.

The Site is predominantly grassed, with,building structures, and asphalted roads central areas. There are small
groups of trees along the roadways-and amongst the buildings. Access to the Site is via the main access gate on
Te Mawhai Road.

Services mostly:follow the roads with some water and power infrastructure cutting across grazing areas. FTL has
undertaken a detailed assessment to confirm the extent and location of the services throughout the Site as part of
their horizontal infrastructurerassessment (Fraser Thomas, 2023).

The northwestern boundary of the Site includes six residential tenanted houses; the eastern boundary of the Site
adjoins a residential village of ~50 tenanted houses; and a second residential village and decommissioned WWTP,
approximately 1 kilometre to the east of site. The residential villages are out of scope of the demolition and
remediation project.

Following engagement with mana whenua and the completion of an archaeological assessment by CFG Heritage,
several sites of archaeological and cultural significance have been identified. LINZ has therefore implemented
accidental discovery protocols, engaged cultural monitors, and obtained archaeological authority under the
Heritage New Zealand Pouhere Toanga (HNZPT) Act (2014) for ground disturbance in areas with potential for pre-
1900 human occupation. These locations are shown on Figure A1, Appendix A. Further information regarding sites
of cultural and archaeological significance can be found in the Cultural Impact Assessment (Te Muraahi &
Maniapoto, 2021) the Archaeological Assessment (CFG Heritage, 2023) and the Waahi Tapu Investigation and
Cultural Induction Summary (TAR Block Ltd., 2023). It is worth noting these documents were used to enable the
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contaminated land investigations and that LINZ is continuing open dialogue with mana whenua representatives for
the life of the project. New information regarding sites of cultural significance on the Site will be incorporated by
LINZ into the remedial options and into any future archaeological authority application for ground disturbance
associated with the remedial works.

2.3 Current site uses

Grassed areas of the Site are leased for stock grazing. Security and maintenance personnel are frequently
working at the Site, and police training exercises (such as the training of police dogs) frequently occurs at the Site.

Building 59 (the gardener shed) is used as a base for the current lease holder for the site (see Figure A2,
Appendix A for location). The shed contains old, empty IBCs and drums. An old concrete pad with weed spray
storage signage is included on the eastern side.

A waste-water treatment plant previously operated at the Site (see Figure A2, Appendix A for location) until 2019
when it was decommissioned and replaced with a pump station.

24 Proposed site use

As per the THDSP, the Crown will, in carrying out the demolition and remédiation works;:

—  Comply with all necessary consents and approvals for the demolition iand remedial,works.

— Remediate the land in accordance with the applicable remediation standard.

— Remove all vertical building structures from the property.

— Determine the extent of horizontal infrastructure to be removed, subject to Ministerial decisions.

—  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.

Future land use beyond the demolition and remediation of the Site is'unknown but likely to be a rural residential
use (e.g. agricultural land with farm houses), based'on surroundingiland uses. Any development of the Site in the
future is beyond the scope of the Crown:

2.5 Surrounding land uses

The Site is located in a predominantly rural area. Some residential properties are located to the north and east, the
AgResearch Tokanui Dairy research farm isdocated to the south-east, with the remainder of the surrounding land
being in agricultural use, mostly“as dairy farms.»There are several wahi tapu sites located within 500 metres of the
Site, including Waipunal/fréshwater springs, cultural and archaeological sites 400 metres to the north-east, the Te
Wawhai Road willow 'wetland located immediately north of the WWTP and a forest patch 250 metres east of
Wharekino stream (Waipa Distriet,Council, 2016).

2.6 Site inspection

A site walkover was undertaken by a GHD Technical Director in August 2022 as part of the PSI. A summary of the
findings of this walkover are included below in in Table 2.

Table 2 Site'Walkover Summary of Key Observations
B8: Dentist A discharge pipe from routed from inside the building was observed to exit on the eastern side of the
building building at the edge of the concrete pad. This pipe discharges to ground.
B16: Petrol The concrete island and some pipework are still visible. A manhole is located between the island
station and the building. Previous sampling undertaken by AECOM as part of the Z Energy Ltd. tank

removal report have shown that the material beneath the concrete island and fuel lines had been
impacted by the operation of the fuel tank but were suitable to remain on site. The workshop part of
B16 still has vehicle inspection fits, these were filled with water.

Some minor fly tipping was observed to the east, which shows some evidence of burning.
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B57: Swimming Evidence of chemical storage was observed in the form of drum storage in one of the outer
pool buildings. This is likely to have been a pool-cleaning chemical, but this could not be confirmed via
drum labels.

S2: Substation 2 Chicken wire is placed across the door. Equipment, including transformers can be observed inside.

Gully to the south | The gully has a culvert which enters from the eastern side. Appears to be a surface water collection

of B8 area. This location was sampled by AECOM as part of their site investigation.

B59: Gardeners Contains old, empty Intermediate Bulk Containers (IBCs) and drums. Currently used by the farmer

Shed for storage. An old concrete pad near the door with weed spray storage signage on it on the eastern
side.

B61: Shed 11 A small square building in the commercial area of the Site. It has no windows and has vents on the

outside. Initially not accessible at time of initial site inspection, but subsequent access has shown it
contains a small above ground tank (potentially an air compressor) and associated pipework. lts

exact use is unknown. The current utility service plans for the area do not show a piped connection
to this building. Some minor oil staining on the internal floor was evident.

B63: Workshop There is a large extraction chimney to the back of the workshop; which is‘a former weood working
area. Sawdust was observed on the ground.

B65: Store An old UST was present in the grass. The tank vent is still visible on the exterionof the building. The
bowser footing is visible under the canopy.

B66: Assistant Building has a vehicle ramp, with oil change/service pit outside. Oil filtefs were observed on the

engineers office ground underneath the pit.

B67: Incinerator A small shed with a chimney. External pipe lagging on the northern extérnal wall appears to contain
Shed 8 asbestos fibres.

B68: Main boiler A hopper for coal was located on the eastern'side. A sump'is located beside the stairway below
house ground, filled with liquid and old plastic containers.

On the northern side an old AST bund with pipework above ground entering the building. Old
transformer units were located within the building:

B73: Shed 7 Appears to be a pump house associated withrthe laundry. The discharge point from the shed is
unknown. There is a concrete plinth inside which has oil staining.

A pipe tunnel with concreterpaver covering in the paddock to the north appears to connect to the
Laundry Building (B74). A scrub area'in the' paddock appears to have a discharge point within it, with
stepped concretessurrounding it..This,is heavily overgrown and may just be a stormwater drainage
point.

B74: Laundry A long building with a high-glass,roof. GHD was unable to access the building due to the risk of glass
dropping,inside. There are small concrete channels exiting the base of the building towards B73.

On-the western side.of the laundry building is a blue stick up pipe, which looks like a monitoring well
without a cap.

There are piles of\asphalt scrapings in the same area. On the south side near the pedestrian
entrance there are downpipes to the ground which come from the inside of the building and may be
a possibleiarea of discharge to the ground.

B35: Shed 1 A corrugated iron shed with no internal floor. Inside is some internal wooden racking and concrete
structures. Immediately to the west are the ruins of a larger building, which includes areas of
conerete lined below ground pits.

Area between } A number of concrete foundations, believed to be from former glasshouses.

B34 and B35 |

Eastern/ souths A linear concrete structure leading to the paddock fence in the direction of the stream. The use of
eastern edge of this structure is unknown but may have been used as a livestock dip.

paddock

South-east of the | An old chimney base and other depressions and hummaocks are present in the ground.
paddock

WWTP Seepage The WWTP pump station appears to discharge to the stream just south of the main road. Seepage
was observed near the main discharge pipe, flowing from an area showing some ground collapse.

WWTP During the walkover it was noted that a concrete discharge pipe flows into the Wharekdrino Stream
Discharge from the pump station. This was associated with visibly poor water quality and algal growth.
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2.7
2.71

Environmental setting

Site topography

The topography of the Site is gently undulating, with elevations ranging. Elevation ranges between 29 and 46

metres above sea level.

2.7.2 Soils

The Manaaki Whenua Landcare Research ‘SoilsMapViewer’ (Manaaki Whenua Landcare Research, 2022)
identifies two main soil types underlying the Site, Orthic Gley soils ordinary Gley Soils, usually found on older land

surfaces. They are strongly affected by waterlogging and have been chemically reduced. They have light grey

subsoils, usually with reddish brown or brown mottles. The grey colours usually extend to more than 90 cm depth.
Waterlogging occurs in winter and spring, and some soils remain wet all year.

Orthic Allophanic Soils are deep Allophanic Soils, dominated by allophane (also imegolite or ferrihydrite) minerals.

These stiff, jelly-like minerals coat the sand and silt grains and maintain porous,/low-density structure'with weak

strength. The soils are identified by a distinctly greasy feel when moistened and rubbed firmly between the fingers.
The soil is easy to dig and samples crumble easily when crushed in the handyManaaki Whenua‘Landcare

Research, 2022).

Due to their large specific surface area and small particle size, allophanes are very reactive and have a high ion

exchange capability This may lead to charged contaminants suchyas.metal ions adsorbing to the surface of these

grains (Parfitt, 1990) (McLarren & Cameron, 1996).

Figure 2 below shows the soil units underlying the Site.
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Figure 2 Soils map
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2.7.3 Geology

The Institute of Geological and Nuclear Science (GNS) 1:250,000 map of the Waikato (Edbrooke, 2005) shows
two main geological units underlying the Site, Typically unconsolidated alluvial sediments (Middle Pleistocene -
Late Pleistocene river deposits of the Piako subgroup of the Tauranga group, described as locally derived
pumiceous clays, sandy clays and gravels).

Distal ignimbrite deposits of the Tauranga group (Early Pleistocene - Middle Pleistocene river and igneous
deposits of the Walton subgroup of the Tauranga group, being alluvium dominated by primary and reworked non-
welded ignimbrite).

The basement rock underlying the Hamilton Basin consists of faulted greywacke (indurated sandstone, siltstone
and mudstone) of the Waipapa Terrance.

Figure 3 below shows the underlying geology of the Site. Geological observations from this investigation are
included in Section 5.2.1

“

Site Boundary

Unconsclidated Alluvial
Sediments

The Site is locat in the area classified by WRC as the Waipa Aquifer under Section 3.3 of the Waikato
Regional Plan ( 1) (Waikato Regional Council, 2012). This aquifer underlies an area of approximately 1,420
km? within t ikato Region.

The site is located above the Waipa Aquifer, in the southern end of the Hamilton Basin. The Waipa Aquifer can be
considered as a regional aquifer, with a single hydrogeological unit comprising groupings of multiple units of
undifferentiated unconfined and leaky aquifers, making it difficult to establish high yielding wells in the aquifer
(Schofield, 1972) (Perch & Marshall, 1988).

A search of the Wells Aotearoa New Zealand website (Te Uku Kahika, 2022) indicated a total of six groundwater
bores were located within 500 metres of the Site. None of these bores are used to supply potable drinking water.
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Groundwater observations made during the AECOM DSI investigation ranged between 1.3 and 2.4 m bgl. These
measurements were from test pits within the commercial area of the Site and were collected between late May and
September, implying that these are likely to be high winter groundwater levels (AECOM, 2019).

Annual monitoring of bores is undertaken by WSP as part of a resource consent (Number 102269) associated with
the former disposal sites on the east side of the Wharekorino Stream. Two bores known as P2 and P7 are
sampled with groundwater levels measured. Groundwater is sampled to coincide with high and low groundwater
levels (generally September and April). The WSP annual reports from 2020 and 2021 (WSP, 2020) (WSP, 2021)
both indicated that the P2 and P7 bores were dry. Groundwater samples were collected from P2 and sent for
laboratory analysis in both 2018 and 2019 (WSP, 2018) (WSP, 2019a), but no groundwater levels were recorded
in either of the reports. The AECOM 2019 data is therefore the only groundwater level data within the Site.

No assessment or investigation to confirm groundwater flow direction has been undertaken to date; however, the
regional groundwater is inferred to flow in a general northerly direction, towards the Plniu River. Localised
groundwater is inferred to flow to the east towards the Wharekadrino Stream, which transects the Site.

2.7.5 Hydrology

The nearest surface water body is the Wharekarino Stream and flows south to nerth and throughithe Site,
ultimately flowing into the Paniu River, located approximately 600 metres north of the Site.

The Opus report (Opus, 2015) states that several drainage ditches acrossthe Site flow.into,a larger gully, oriented
west to east, which leads into the Wharekorino stream. The AECOM DSI{AECOM, 2019) identified a low-lying
area to the southeast of the bus shelter and carpark building (B09) as-a suspected area where stormwater would
collect.

2.8 Stormwater

A survey of horizontal infrastructure undertaken by/FTl.in 2023iincluded an assessment of the stormwater system
at the Site. The majority of stormwater is routed to'a retention basin in the centre-east of the Site and then to a
tributary of the Wharekaorino Stream. This is_ known as the Trunk Stormwater System. Remaining stormwater was
found to discharge via a separate discharge point or was-cross connected to other services (e.g. discharged to the
sewer). Key findings are as follows:

—  The majority of site drainage,discharges to the Trunk Stormwater System. This also takes drainage from land
to the west outside of the Site and flows into the 'stormwater retention basin which drains to the east via a
stormwater grate, identifiedas SWMH (NOGISIDG6). This then discharges eastwards to a tributary of the
Wharekorino Stream?.

— Building 26, FormenWards 21/21Axthis area drains directly to the Wharekorino Stream via a separate
drainage outlet

— Building?03:/CCTV shows.drainage heading to the north before being lost in a flooded section. The discharge
point is unknown.

— Building 55: believed'to have a cross connection to the wastewater pipe at this location

Direct stormwater discharge to surface water is therefore limited to two locations, the discharge from the Trunk
Stormwater System via the stormwater retention basin, and the direct discharge from Building B26 (Fraser
Thomas, 2023).

Figure 4 below shows the stormwater discharge points from the Site.
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Figure 4 Stormwater discharge points Q
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3. Historical site use

3.1 Summary of site history

The Site was first designated as a hospital in 1910 and was opened in July 1912; by the 1960s it was one of the
largest psychiatric institutions in New Zealand (Swarbrick, 2022). The move towards deinstitutionalisation meant a
shift towards community care, and smaller more decentralised psychiatric wards attached to general hospitals and
the hospital eventually closed in March 1998 (Coleborne, 2012). Following its closure, the Site was transferred
from the Waikato District Health Board (DHB) to the Office for Treaty Settlements Landbank, initially managed by
Ministry of Justice and then transferred to LINZ in 2017.

Over the period of occupation, the Site expanded, with additional wards being constructed and site infrastructure
being upgraded to support this expansion. The Site stopped expanding in the 1970s, with some buildings being
demolished from the 1980s onwards.

3.2 Previous sampling

Sampling has been undertaken as part of four previous investigations at the Site, two underground storage tank
(UST) removal reports, a DSI undertaken of the hospital site targeting the halos of the structures at the site and
representative areas, and a DSI focusing on the decommissioning of the WWTP.«The findings of these reports are
summarised below. A map summarising the historical sampling locations at the Site in‘the above reports is
included in Appendix A, Figure A3.

3.2.1 AECOM (2018) Underground,Petroleum Storage System
Removal at the Former Tokanui Hospital

This report documents AECOM'’s supervision of the,removal of aniunderground petroleum storage system (UPSS)
(AECOM, 2018a) located near the former store building (B65)the associated soil sampling and a risk
assessment. The removal was undertaken‘on behalf of the UPSS owners, Z Energy. Sampling occurred after the
removal of a 5,000 litre steel UST on_30.and 31 July 2018.

Hydrocarbon odours were noted'in the base of thestank.pit but no visual evidence of impacted material was noted.
Six samples were analysed for totalipetroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene and
xylenes (BTEX) suites and a metals suite. None of the samples remaining at the site exceeded acceptance criteria
for a tier one residential/agricultural land wse (all pathways and inhalation) and maintenance/excavation worker
(soil acceptance criteria),when comparedto the relevant guidelines.

Two samples were collected from stockpiled material and analysed for TPH, BTEX and a metals suite. These were
compliant with the above criteria, however the material was removed from site.

3.2.2 AECOM\(2018) Underground Petroleum Storage System
Decommissioning at Tokanui Hospital

This report documents the decommissioning and removal of an UPSS from the former petrol station (Building
B16), the associated soil sampling and a risk assessment. The work was commissioned by Z Energy Ltd as owner
of the tanks between 26 and 30 July 2018 (AECOM, 2018c).

No soil discolouration was observed within the tank pits or UPSS components. Hydrocarbon odours were noted in
the excavated bedding material that supports the tank. A steam pipe, constructed of potentially asbestos
containing material was observed during excavation and remains in place.

A total of 21 samples were analysed for TPH and BTEX. None of the soil remaining at the Site exceeded soil
acceptance criteria for a tier one commercial/industrial and agricultural land use. Minor hydrocarbon impacted
material was removed from the site.
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The excavation was reinstated with GAP40 Gravel. Due to the distance of surface water bodies from the UST
removal area hydrocarbon soil impacts from the UST were not assessed against the soil acceptance criteria for
protection of groundwater quality.

3.2.3 AECOM (2019) Tokanui Hospital: Detailed Site Investigation
(draft)

This report outlines the DSI AECOM undertook at the Site in May and July 2019 (AECOM, 2019).

AECOM’s approach to the investigation was to assess the soils associated with features of the site and use them
as a representative sample of the activity undertaken in the location. These fell into four categories:

— Green space and undeveloped areas, then used for stock grazing (the grassed areas predominantly along the
western and southern boundary of the Site

—  The ‘commercial area’ of the Site, where the majority of identified HAIL activities were undertaken,when the
Site was operational

—  The buildings, a selection of which were investigated
— Alow-lying area where stormwater potentially collects

Buildings at the Site were grouped into seven categories based on their cladding, roof typerand condition of
guttering. Buildings halos were investigated to assess the lateral and vertical extent ofithe potential impacts.
Samples were collected between 0.5 — 2.5 m from the building edge,with additional 'sampling at some buildings at
a distance of 6.5 m from the building edge. Samples were collected from depths of 0,,0.25 and 0.5 m bgl.

Samples from the green space, stormwater collection area and commercial area were excavated with a
combination of manual excavation and use of an excavator.

Field screening of samples was undertaken with anyX-ray fluorescence/{XRF) detector and photo-ionisation
detector (PID). Results of the XRF screening forlead-in-the building.halo showed exceedances of background
concentrations of lead in all building types, and almost all building'groups had exceedances of adopted human
health guidelines for asbestos or lead (BRANZ asbestos guidelines and CCME Canadian Environmental Quality
guidelines), with the most significant impacts being the structures with “asbestos roof, all guttering conditions, all
cladding types” and “painted iron roof, he/damaged guttering, all cladding types”. The full extent of the
exceedances was not vertically or horizontally delineated in the majority of building halos.

Test pitting in the green space of.the Site showed/exceedances of background concentrations for several metals,
and an exceedance of the adopted human health,guidelines for copper, and asbestos (CCME Canadian
Environmental Quality guidelineés, BRANZ asbestos guidelines).

Test pitting in the commercial area of the Site showed exceedances of background concentrations for several
metals, and an.exéeedance of the’adopted human health guidelines for arsenic, chromium, copper, and nickel
(CCME Canadian Environmental Quality guidelines).

Test pitting in the’ stormwater collection area of the Site showed exceedances of background concentrations for
several metals, and an exceedance of the adopted human health guidelines for lead and copper (CCME Canadian
Environmental Qualitysguidelines).

3.2.4 _WSP(2019) Tokanui Village and Hospital Waste-water
Upgrade Detailed Site Investigation

WSP undertook a DSI of the Hospital WWTP ahead of the WWTP decommissioning (WSP, 2018b). The WWTP is
geographically separate from the main hospital site, with the two being separated by the Wharekarino Stream. The
former hospital area lies to the west of the stream and the WWTP on the east of the stream.

A total of 12 samples were collected from six locations in the northern half of the WWTP site from the area around
the drying beds prior to works being upgrade works being undertaken and analysed for a metals suite, volatile
organic compound (VOC) suite and asbestos.
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Metals were found to be above background concentrations, but below applicable human health guideline values
(commercial/industrial). VOCs and asbestos were not detected in any of the samples.

3.3 GHD (2022) Former Tokanui Hospital Preliminary
Site Investigation

GHD undertook a PSI of the Site in 2022 (GHD, 2022a). This investigation included:

— Areview of the available information and data from the previous existing reports provided to GHD to identify

and close any data gaps identified.

— ldentify activities on the MfE Hazardous Activities and Industries List (HAIL) and potential sources of
contamination for the purposes of change of land use under the Resource Management (National
Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health)
Regulations 2011 (NES CS) (changing from a commercial industrial hospital site to a grassed site . with no
buildings) and compliance with the terms of the Deed.

— Refine the conceptual site model developed by AECOM (2019) to reflectdthe*findings from the PSI and inform
the sampling plan.

The PSI identified 43 locations where HAIL activities have taken place were identified acress'the Site. These
activities include:
— A2: Chemical bulk storage — located in the water treatment plant:

— AS5: Dry cleaning plants including dry-cleaning premises or theybulk storage of dry-cleaning solvents — located
in the Laundry.

— A8: Livestock dip operations — located in the horticultural-area.

— A10: persistent pesticide bulk storage or usesincluding sport turfs, market gardens, orchards, glass houses or
spray sheds — associated with the spray shedshotticultural:areas; sports turfs.

— A14: Pharmaceutical manufacture including blending, mixing or formulation of pharmaceuticals — located in
the Pharmacy.

— A17: Storage tanks or drums for chemieals/or liquid'waste — Swimming pool chemical store, water treatment
plant, morgues, fuel storage tanks

— B4: Substations — Associated with the substations

— E1: Asbestos products disposal includingssites.with buildings containing asbestos products known to be in a
deteriorated condition.—‘associated with current and previously demolished buildings.

—  F4: Motor vehicle workshops — associated with the vehicle workshop.

—  F7: Service stations including retail or commercial refuelling facilities — associated with the refuelling area.
—  G4: Landfilling = Waste disposal\to land — the consented disposal sites.

—  G6: waste or wastewatentreatment — Incinerator, hospital wastewater treatment plant.

— I: Any other land thatihas been subject to the intentional or accidental release of a hazardous substance in
sufficient quantity that it'could be a risk to human health or the environment — associated with the boiler,
dentist, fly tipping, sawdust pile.

The existing conceptual site model (CSM) was updated based on the findings of the PSI. This CSM identified
potentially complete linkages between contaminant sources on Site and sensitive human and ecological receptors,
namely excavation workers, future land users, the Wharekdrino Stream and the cultural areas of the Site.

This CSM, and the rest of the findings of the PSI have been used to develop the SAP for the Site. This SAP is
discussed in Section 4.
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4. Sampling and analysis plan

Due to the size of the investigation GHD has developed a separate Sampling and Analysis Plan (GHD, 2022b),
which is included in this report as Appendix B.

The SAP has been designed to achieve the following objectives:

— Ensure the DSI has been adequately scoped to address the remaining uncertainties or data gaps identified in
the PSI.

— Detail the analytes to be investigated, field techniques, analytical techniques and methods, statistical methods
to enable the development of site-specific remediation standards.

—  Ensure the DSI will be fit for purpose to support resource consent application(s) associated with the
demolition and remediation works.

—  Ensure the DSI will provide the statistical level of confidence required to inform the remedial strategy and
Assessment of Remedial Options for future decision making regarding remedial.and/or management
approaches for soils that are compliant with paragraph 9.3 of the THDSP:

The SAP has been produced in general accordance with CLMG 1 and 5 as per the requirements/of the Deed.

The sampling programme was designed to address the data gaps identified"in the PSI. This/included assessing
and delineating the impacts of the HAIL activities and deteriorating building fabricion thesoil and sediments at the
Site.

This sampling programme was informed by and builds on the-existing data sets fram the AECOM draft DSI, 4Sight
Consulting Limited’s Asbestos and Lead Paint Demolition, Survey Reports (Areas 1 — 4), and the WSP DSI of the
WWTP. It used a combination of field screening techniques\(XRF and PID)and laboratory chemical analysis of soil
and sediment samples.

A combination of targeted sampling (targeting point source locations and building halos) and systemic sampling
(targeting the larger areas of the Site such as‘the grazing areas and the horticultural area) was undertaken.
Compositing was undertaken where appropriate in these larger-areas. Samples were analysed for contaminants
associated with the relevant activity, and leachability,analysis was undertaken on selected samples to assess the
potential for soil leaching in landfill orisoil.leaching into'the“underlying groundwater.

Samples were collected via meehanical excavation, hand auger or other hand tool, or sediment sampler. Samples
were handled under appropriate chain of custody controls, and a quality control/quality assurance programme will
be put in place to provide_ further robustness.

The data from the sampling-programme,will subsequently be used to undertake a site-specific risk assessment to
generate site specific remediation eriteria for use as the Rural Residential Remediation Standard and Managed
Remediation Standard as definediin the Deed.
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5. Sampling results

5.1 Summary of field work

GHD’s fieldwork were undertaken in three phases:

— Between 6 — 30 March 2023
— Between 7 — 29 June 2023
— Between 11 — 12 September 2023.

HAIL Environmental fieldworks were completed 6 — 15 March 2023, with additional sampling undertaken on 28
August 2023.

GHD has undertaken soil sampling at 192 locations, and sediment sampling at nine locations.

HAIL Environmental completed XRF analysis on 95 building transects and individualsampling points; asywell as
composite sampling of 10 open space areas of the Site. Additionally, three building*halos were sampled-for
leachate analysis.

Maps showing the sampling locations for the soil sampling, sediment sampling, XRF soil analysis and open space
soil composite sampling are included in Appendix C.

Samples were collected in line with the SAP as detailed in Section 4. Minor departures from the SAP are
described in Table 3 below.

Table 3 Changes from the SAP

— FTy——

B35_HAO01 and 04 Unable to hand auger throughs€oncrete The‘collection of sample B35_HAO02 and 03 via breaking
B35 HAO2 and 03 slab. throughithe concrete slab with an excavator and use of
- an‘excavator to sample instead of a hand auger
|_provided a sufficiently representative sample.
B35_HAO1 and B35_HAO04 were therefore not collected.

W An excavator was used to break the surface and collect

samples.
B57_TPO1 Unable to drill through floor slab. The slab thickness likely has protected the underlying
soil and contaminants are unlikely to have entered the
B61_TPO1 soil profile.

B66_HAO1 and 02 Unable'to access.through concrete slab A surface sample of the material on top of the concrete

and above ground structure. slab was collected.
SCH_TP 01 <04 i Unable to aceess location with excavator. | A hand auger was used to collect samples.
TRF_TP 01-03
B7_TP 01 and 03
CHP_TP 03 \
N
B3_TP 01 and 03 ‘
B67_HA 0%and 02« | Unable to hand auger through asphalt An excavator was used to break through the surface and
seal collect samples.
Changes in To assess the same underlying soil unit. The sample depths outlined in the SAP are based on the
compositing observed geology and the published soil and geological
schedule maps of the area, as well as the assumed soil horizon

depths. As the presence and depths of horizons differed
from the SAP, scheduling had to be modified.
Composite samples were collected at the same
locations as per the SAP. The compositing process is
further discussed in Section 5.3.1
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Location Reason GHD comment

HT_Comp C1, Additional sampling in order to assess Bricks, tile, concrete and other fill material was observed
unanticipated fill material. in the horticultural compositing area of the Site. To

HT_Comp E2, assess the potential impacts associated with this and in

HT_Comp E4 order to keep the composite samples representative of

the undisturbed soil units, separate additional analysis
for metals, PAH and asbestos was undertaken on the
sub-samples containing this fill material and those sub-
samples were not included within the composite
analysis. This removal of these samples is reflected in
the lower amount of sub-samples shown in Table 5.

GHD and HAIL Environmental considers that these changes are minor and that the sampling programme is
sufficient to fulfil the goals of the SAP.

5.2 Field observations

5.2.1  Underlying soil and geology

Geological logs documented by GHD are included in Appendix D. A summary,of the geolegy:encountered and
examples photos are provided below.

Generally, soil in northern areas of the Site consisted of a dark brownssilty clay topsoil to'a depth of approximately
0.4m bgl. A reddish-brown clay with fine trace sand between approximately 0.4 —0.94m bgl and a reddish-brown to
grey sand underlying the clay. Figure 5, below, shows an indicative example of the soil profile in the northern
areas, the photo is taken from location HT_COMP G1.

Figure 5 HT_COMP G1

The southern area of the Site in contrast was typically a sandy clay, an example of this material is provided in
Figure 6. Where test pits were extended below 2.0 m bgl, a sandy silt was encountered.
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Figure 6 B74_TP09 6 @

Parts of the south-western areas of the Site, specifically arou
tended to have a stronger blue colouring within the encoun .Fi 7 below shows an indicative
example, from B65_TPO03. Figure 8, below, shows a clo the blue clay.

l/

Figure 7 B65_TP03
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Figure 8 B59_TPO1

HAIL Environmental field observations included:

—  Soil appeared to differ based on topography. Soils éncounterediatthe more elevated areas of the site
(outside of the centre) were generally described as comprising dark brown silt (topsoil) to a depth of between
0.1-0.4 m below ground level (bgl), underlain by an orange-brown silt.

—  Soils encountered at the less elevated,areas of the site'(near the centre) were generally described as
comprising brown silt (topsoil) to a depth of between 0.05-0.2 m bgl, underlain by light brown clayey silt with
orange and grey mottling.

— Northern areas of the site' Were noticeably wetter, with reeds and other wetland plants noted within paddocks,
and had field drainage installed. These areas'were represented by COMP01 and COMPO02. Only push
sampling was undertaken.in these areas, 'so the soil profile was not inspected. The topsoils appeared similar
to those generally encountered across the site.

Overall soils in the forthern portioncofi.the Site (broadly the area north of the drainage gully, including the north-
western area©f the Site where the former Nurses’ Home was located), the north-eastern area horticultural area,
and around theforiginal hospital‘area were consistent with the orthic gley soils described in the published soil map.

Soils in the southern portion of the Site (broadly the area south of the drainage gully, including the areas around
the laundry (B 74), boiler. (B/68), stores (B 65), and gardener shed (B 59)) were consistent with the orthic
allophanic description inithe published soil map. Additionally, one location to the north of the Former Ward F
building (NW_Fill TR. 04) was also consistent with this description. Overall the extent of allophanic soil appears to
extend further north/than on the published map, and may be in areas which historically were wetlands.

5.2.2 Groundwater

Groundwater was observed by GHD at approximately 2.1 m bgl in one location (B74 TP 02). No other groundwater
was encountered during the fieldwork programme. Low levels of water were observed in the eastern end of the
drainage gully, near the culvert, however it was unclear if this was water ponding on top of the ground or
interacting with groundwater. The HAIL Environmental investigations did not encounter groundwater in any
locations.
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5.2.3 Visual and olfactory observations

Table 4 below outlines the significant visual and olfactory (odour) field observations during the DSI. A
representative photolog from both GHD and HAIL Environmental field investigations are included in Appendix E.

Table 4 Field observations
GHD
Locations around former nursing NUR_TP 01 -TP 04. Brick, concrete pipe, ceramics
home
Northern portion of the HT_Comp C1, HT_Comp E2, HT_Comp Brick, concrete, asphalt
horticultural area E4.
Southern portion of the HT_TP25, TP 27 — TP 28. Brick, concrete, pipe, ceramies
horticultural area
Underlying Substation 2 SB2_TPO03. Asbestos sheeting
Area around the demolished WD2_TP 03 - 05, TP 07 — TP 09. o Brick;\pipe, ceramics
Ward 2 ‘
The area around Demolished DS_TPO3 — TP 05. | Brick, pipe
Structure 2 |
The area north of B26 B26_TP 01— TP 03. Rubble andether fill material, brick, wire.
Sampling location inside the B16_TPO1. Faint hydrocarbon odours were noted
petrol station during the excavation. Assessment with a

.. photoionisation detector (PID) showed low
levels of hydrocarbons (< 1 ppm).

Wards F, G, H WDF TP 01 —03, WDG TP 01 =03, WDH" | Brick, concrete, asphalt, ceramics
TP 01-03

HAIL Environmental

Paint flakes B2, B5-B8,B11, B15, BA7:B19, B21, Paint flakes
B23,B27; B30, B35, B52, B55 and B59

No other visual or olfactory evidence of contamination'was encountered by GHD or HAIL Environmental during the
excavations.

5.3 GHD_ Soil sampling and analysis

Soil and sedimentsampling locations'and depths were selected as described in the SAP. Samples were collected
from the near'surface (0 — 0.1 m'bgl),»a deeper sample (at approximately 0.5 m bgl) and at depth (1.0 m bgl, and
deeper in some locations such as around the former UST locations).

Soil sampling locations were excavated with the use of an excavator, hand auger or trowel. A sediment sampler
was used to collect sediment samples.

The hand augersytrowels and sludge and sediment sampler were cleaned with a mixture of Decon-90® detergent
and water between sampling locations. The sediment sampler used a plastic liner, which was replaced between
sampling locations.

Sampling locations within the footprint of buildings were accessed by breaking the foundation slab with an
excavator, or via concrete cutting. Samples were collected from these locations by hand auger.

Samples were placed directly into laboratory supplied containers and placed into a chilly bin. Samples were either
delivered directly to Hill Laboratories (Hills) in Hamilton or stored in a refrigerator on site before delivery to the
laboratory under standard GHD chain of custody protocols. Hills are International Accreditation New Zealand
(IANZ) accredited for the analytical methods required in the SAP. Where appropriate, field screening samples
were placed into a plastic ziploc bag before headspace analysis was undertaken with a PID.
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Sampling was scheduled in general accordance with the sampling programme described in the SAP (excluding the
departures from the SAP listed in Section 5.1).

Tabulated results of GHD soil and sediment sampling are included in Appendix F. Full laboratory certificates are
included in Appendix G.

Areas with differing sampling methodologies are discussed in Sections 5.3.1 — 5.3.3.

5.3.1  Soil Compositing — Horticultural area

Subsamples were collected during the investigation as outlined in Section 5.3. These were sent to Hills who
undertook compositing of between two and four of these subsamples into a composite sample as outlined in Table
5 below and then analysed for metals and pesticides (Organo-chlorine, -nitrogen, and -phosphorus pesticides and
acid herbicides) as described in the SAP.

Table 5 Composite samples
HT_COMP A 0.1 HT_COMP A1 0.1, HT_COMP A2 0.1, HT_COMP A30.1, HT/GOMP A4 0.1
HT_COMP A 0.5 HT_COMP A1 0.5, HT_COMP A2 0.5, HT\COMP A3 0.5, AT \GOMP A4 0.5
HT_COMP B 0.1 HT_COMP B1 0.1, HT_COMP B2 0/1HT"COMP B3.0.1, HT_COMP B4 0.1
HT_COMP B 0.5 HT_COMP B2 0.5, HT_COMP 84.0.5" )
HT_COMP C 0.1 HT_COMP C2 0.1, HT_COMP'G30.1, HT_COMP.€4 0.1
HT _COMP C 0.5 HT_COMP C10.5,HT(COMP C3 0.5, HT COMP C4 0.5
HT_COMP D 0.1 HT_COMP D1 0,1HT“COMP D2 0:, HT. COMP D3 0.1, HT_COMP D4 0.1
HT_COMP D 0.5 HT_COMP/D10.5 HT_COMP D2 055/HT_COMP D3 0.5
HT_COMP E 0.1 HT_COMP £4.0.1, HT_COMP\E3 0.1
HT_COMP E 0.5 HT. GOMP E1 0.5, HT_COMP E3 0.5, HT_COMP E4 0.5
HT_COMP F 0.1 HTSCOMP F1 0.1, ATNCOMP F2 0.1, HT_COMP F3 0.1, HT_COMP F4 0.1
HT_COMP F 0.5 \HT=COMP F110.55HT COMP F2 0.5, HT_COMP F4 0.5
HT_COMP G 0.1 . HT_COMP(G'0,1, HT_COMP G2 0.1, HT_COMP G3 0.1
HT _COMP G 0.5 ~ .Y HT_COMP'GT 0.5, HT_COMP G2 0.5, HT_COMP G3 0.5
HT_COMP H 0.1 .~ HT.COMP H10,1, HT_COMP H2 0.1, HT_COMP H3 0.1
HT cOMPHO5 _( HT) COMP H1 0.5, HT_COMP H2 0.5, HT_COMP H3 0.5

5.3.2 TCLP and,SPLP analysis

Samples were selected for leachability analysis as described in the SAP. Samples selected for analysis are shown
in Table 6. Laboratory. certificates are included in Appendix G. Samples for toxic characteristic leaching procedure
(TCLP) analysis were selected based on elevated concentrations of contaminants identified in the samples. A
representative sét of samples from across the Site were selected for synthetic precipitation leachate procedure
(SPLP) analysis to.assess the potential exposure pathway from soil leaching to groundwater.

Table 6 Leachability analysis schedule
I
TCLP (metals) B16_TPO06 0.1
B19_TPO0O1 0.1
B26_TPO0O1 0,1
B34 _TPO05 0.1
B35_HAO01 0.1
B66_HAO1
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T

B66_HA02
B66_TP01 0.1
B67_HA02 0.1
DIP_HA02 0.1
DIP_TP03 0.2
DS02_TP03 0.1
DS02_TP03 0.5
DS03_TP03 0.1
HT_TP25 0.2
HT_TP29 0.1
WWTP_TP03 0.1
CHP_TP010.2
CHP_TP04 0.2

SPLP (metals) B16_TP04 0.1
B26_TP02 0.1
B34_TP06 0.1
B35_HA03 0.1
B59_TP04 0.1
B71_TP02 0.1
B73_TP010.1
DS02_TP05 0.1
HSPA\SEDO04 0.05
PAV"TPO1 0.1
STRSEDO03 0.3
HSP_SEDO01%0.1

TCLP (PAH) B66_HA02
B67.HA02 0.1
HT.TP30 0.1

5.3.3 PID field screening

PID field screening was undertaken at locations where hydrocarbons were suspected to be present, including the
petrol station (B16), the laundry (B74), the store (B65), engineer’s office (B66), Shed (B67) and Boiler House (B
68).

B65 TPO03 containedilow PID readings between 27 — 28 parts per million (ppm). The PID did not detect any
hydrocarbons‘in“any of the fremaining locations.

5.4 HAIL environmental sampling and analysis

5.4.1 Halo,sampling methodology

Halo sampling was completed to assess the extent of lead contamination around site buildings. For consistency
with the AECOM investigation, field screening was completed at 0.5, 1.5, 2.5, 3.5 and 6.5 m distances along
transects set out perpendicular to each building. Field screening was also completed at 100 mm depth increments
at the 0.5 m distance.

Up to two transects were set out at each building, excluding buildings previously assessed during the AECOM
investigation. Buildings which were surrounded by impermeable surfacing or constructed from materials highly
unlikely to include lead-paint e.g. galvanised steel sheds and units with uPVC cladding were also excluded from
the current investigation.
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The approximate locations of former buildings including Wards F and H, the Nurses’ Home, the chapel (B4) and
the sports pavilion (B64) were identified and assessed using the halo sampling methodology.

Field screening was completed using X-ray fluorescence (XRF) in situ: a non-destructive technique used to
estimate the content of heavy elements in a sample by measuring the fluorescent (or secondary) X-rays emitted
from a sample when it is excited by a primary X-ray source.

An Olympus Vanta VMW XRF instrument was used. Screening was undertaken in situ at beam energies of 15 and
40 keV and a duration of 20 seconds per beam. The user held a current radiation user license and the instrument
held a current source license.

As XRF measurements vary to a certain extent depending on the soil matrix and water content, replicate
measurements were collected at a minimum rate of 1 in every 10 measurements. XRF data is included as
Appendix G.

As XRF is a semi-quantitative technique, matched soil samples were collected at a rate of 1 in every 10
measurements. Soil samples were collected to represent the lower, middle and upper range of lead concentrations
identified by the XRF.

Soil samples were collected directly into laboratory-supplied glass jars and submitted to Hills in"Hamilton under
standard chain of custody documentation for lead analysis. The laboratory report is included as Appendix G.

Soils were logged to New Zealand Geotechnical Society (NZGS) standards=Soils that were predominantly gravel
or had obvious contaminant particles (paint flakes) were excluded from¢halo sampling.

Discussion and interpretation of the halo sampling are included.inthe.Site Specific Risk Assessment Report.

5.4.2 Grazing area composite sampling

Open space areas of the Site currently used for grazing/wére sampled foriselected heavy elements and pesticide
residues. The open space areas were divided into ten.contiguous.blocks (COMPO01-COMP10) for sampling
purposes.

Each block was sampled using the FonterrasDDT soil samplingiprotocol, which involves a composite formed in the
field from at least 30 soil plugs collected-in a,Z-pattern acrossithe full extent of the block using a 37.5 mm push
sampler.

The composite samples were submitted to Hills in"Hamilton under standard chain of custody documentation for
standard heavy element, organochlorine pesticide (OCP) and pH analysis and, for COMP10 only (due to the
proximity to the former dental,surgery, B8),imercury. The laboratory report is included in Appendix G.

Discussion and interpretation of the openispace composite sampling are included in the Site Specific Risk
Assessment Report.

5.4.3 Leachabilityxsampling

Leachability sampling was,completed on a subset of ‘Group A’ buildings to assess soil for removal. Group A
buildings included those constructed pre-1944 with weatherboard cladding or pre-1974 with iron cladding.
Previous halo sampling had identified elevated soil lead concentrations around Group A buildings and the subset
included in the leachate sampling were buildings B2, B11 and B59.

For consistency with the previous halo sampling, field screening was completed at 0.5, 1.5, 2.5, 3.5 and 6.5 m
distances along a transect set out perpendicular to each building. Field screening was also completed at 100 mm
depth increments at the 0.5 m distance.

Field screening was completed as per the previous methodology described in Section 5.4.1 including the collection
of duplicate samples. XRF data is included as Appendix G.

Matched soil samples were collected to represent the lower, middle and upper range of lead concentrations
identified by the XRF. Soil samples were collected directly into laboratory-supplied glass jars and submitted to Hills
in Hamilton under standard chain of custody documentation for total recoverable and TCLP analysis for lead. The
TCLP test simulates leaching from soil within a typical municipal landfill in operating phase. The laboratory report
is included as Appendix G.
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Soils were logged to NZGS standards. Soils that were predominantly gravel or had obvious contaminant particles
(paint flakes) were excluded from leachate sampling.

Discussion and interpretation of the leachability sampling are included in the Site Specific Risk Assessment
Report.

5.5 Field and laboratory quality assurance/quality
control

As outlined in the SAP, a robust quality assurance/quality control program is important to demonstrate the
appropriateness of the analysis. The GHD QA/QC programme is detailed in Sections 5.5.1 — 5.5.5, with the HAIL
Environmental QA/QC programme discussed in Section 5.5.6. Based on the following QA/QC programme
documented in Sections 5.5.1 — 5.5.6. GHD considers that the programme has been followed and that the results
of the sampling are appropriate for assessment.

As the investigation included fieldwork from both GHD and HAIL Environmental, separate sections in.relation to
quality assurance/quality control are provided in the following sections.

5.5.1 GHD Field quality control

Soil and sediment sampling were completed under the supervision of a.suitably qualified and experienced
practitioner holding Certified Environmental Practitioner — Site Contamination specialist certification and with more
than 23 years’ experience in site contamination.

Calibration certificates for the PID were requested from thefrental'company. Certificates are included in Appendix
G.

As discussed in Section 5.3, Decon90 was used t6 ¢clean equipment between sampling locations in order to
minimise cross contamination. Rinsate blanks were collected by running laboratory supplied deionised water
across the surface of the sampling equipment (hand auger, excavator bucket, sediment sampler and hand trowel).

5.5.2 GHD Laboratory-quality control

Hills has been selected by GHD,to.undertake the primary and duplicate analysis for the GHD sampling
programme. Hills is accredited'by TANZ which represent New Zealand in the International Laboratory Accreditation
Cooperation (ILAC). Throughsthe ILAC Mutual’'Recognition Arrangement (ILAC-MRA), this accreditation is
internationally recognised.-Analyses were performed in accordance with the terms of the accreditation.

5.5.3 GHD'Quality«control procedures

The quality assurance and quality ‘control (QA/QC) programme undertaken as part of the assessment by GHD
included the following:
—  Use of appropriately qualified and trained staff
—  Preservation of samples with ice during transport from the field to the laboratory
—  Transportation,ofisamples to the laboratory with accompanying chain-of-custody documentation
—  Compliance with sample holding times — these were:

e Metals'— 6 months

e VOCs (includes BTEX/TPH) — 14 days

e SVOCs (includes PAHs) — 14 days until sample extraction, 40 days after sample extraction
— Review of results of field duplicate and triplicate sample results
—  All laboratory analysis was undertaken by IANZ accredited laboratories
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5.5.4 Compliance with holding times

The maijority of samples were analysed within laboratory holding times. Due to issues with laboratory
communications there were limited exceptions that were not within holding times for volatile analysis. Despite this,
there are additional samples in the same areas as listed below meaning that the data outcomes have not been
compromised and there remains sufficient data coverage.

—  WWTP_TPO1 — 04: No visual or olfactory evidence of impact was observed in any of the test pits and
previous sampling by WSP did not detect VOCs in any of the six samples analysed.

— B26 TPO03: one location only, there are two other test pits with samples from the same location that were
analysed — therefore there is appropriate data coverage.

— B73 TPO1: the location of interest comprised a concrete pad with some surface oil staining. Despite several
attempts, the concrete pad turned out to be too thick to excavate through. It therefore will have provided a
barrier to contaminant migration. An additional sampling location is also present in the same area.

— B74 TP08/09: two locations, however there are another seven locations with samples from the same building
that were analysed — therefore there is appropriate data coverage.

— Substations 2 and 4: SB4: two locations involved, however a third test pit from the‘same logation that was
analysed. Transformer oils were the contaminant of concern, howeverno evidence of'staining or odours were
observed at any of the locations. SB2 — there are no additional samples at this location, however there was
no visual or olfactory evidence of hydrocarbons at this location.

— B16: two locations, however there are another six locations withssamples from the_same building that were
analysed — therefore there is appropriate data coverage.

— SCH and TREF: all locations. No potentially asbestos cantaining materials were observed in the soil profile
during sampling in these areas. Contaminants associated-with the activity identified in the areas (demolished
building — metals and metalloids and asbestos) and/sport turf/tennis'court (metals and metalloids, persistent
pesticides, and asbestos) remain persistentin the environmentiand.are unlikely to volatise or degrade during
storage. Therefore results are considered representative of the soil conditions at the Site.

The Site Specific Risk Assessment will include consideratiornof the above in its interpretation.

5.5.5 GHD Field duplicate and triplicate analysis

5.5.5.1 Duplicate set analysis

Field duplicates were collected during the collection of the primary samples and submitted to the laboratory for
analysis for metals, TPHand \PAH (as applicable).

5.5.5.2 Relative-percentage.difference calculations

A quantitative'measure of the precision and accuracy of the analyses was made using calculated relative
percentage difference (RPD) values between primary samples and duplicate samples (precision) and primary
samples and triplicate samples (accuracy). The RPD values were calculated using the following equation.

Where Co = concentration obtained from the original sample
Cs = concentration obtained from the duplicate sample

The usual acceptance criteria within the CLMG (No.5) for RPDs is between 0 and 30% in soils (rising to 50% for
trace SVOCs). However, a large percentage differential can occur particularly in soils due to the following:

. A small analytical differential between two samples based on the low levels of detection from the
primary and duplicate soil sample; and

o Samples analysed in soil collected from non-homogenous (heterogeneous) soil profile.
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The relative percentage difference (RPD) values for the duplicate are included in Appendix H.

RPDs range between 0 — 108%, with most of the results being in the 0 — 30% range. Samples containing outliers
(RPDs of > 50%) predominantly had the remainder of their analytes in the 0 — 30% range, with averages of RPDs
for these samples all being >30%. Substances at very low concentrations, especially around laboratory limits of
detection, will naturally have higher variations associated with them than samples with higher concentrations. This
can lead to higher-than-normal RPD values, which can cause the data to look less reliable than it is.

Based on this, the duplicate sampling can be regarded as acceptable.

5.5.56.3  Triplicate blanks analysis

Triplicate samples were collected during the investigation and sent to an alternate IANZ accredited laboratory.
Analytica Laboratories (Part of ALS Limited) was selected as an IANZ accredited laboratory, who are IANZ
accredited for the required methods (metals, TPH, PAH). RPD were calculated as per the above method. Results
are included in Appendix H

RPDs ranged between 0 — 113% with the majority or results in the 0 — 30% range <Ihe triplicate sample.collected
from the Sediment Sample (HSP 01 0.05/Trip B) contained RPDs ranging betweeny10 = 113%, with all but one
ranging between 10 — 34%. Due to the heterogeneous nature of the matrix,of sediment samples,jincluding the
presence underwater and potential for higher concentration materials collecting in the sediment;“can lead to higher
RPDs. Based on this, the triplicate sampling can be regarded as acceptabler

5.5.6 HAIL Environmental quality assurance and control

Halo sampling and open space composite sampling were completeéd under the supervision of a suitably qualified
and experienced practitioner holding Certified Environmental.Practitioner.— Site Contamination specialist
certification and with more than 17 years’ experience in site contamination, including extensive experience with
XRF.

A blank and reference standards (NIST 2710a andi2711a) were scanned at the beginning of each field session
and at each change of battery to confirm,the reliability of the’XRF measurements.

Following field work, XRF data was processed in order to remove incomplete scans with durations of less than 20
seconds per beam.

As described in Section 5.4.1, replicate measurements‘were collected at a minimum rate of 1 for every 10
measurements with the XRF sand\matched soihsamples were collected at a rate of 1 in every 10 measurements.

In order to assess the preCisionof the XRF data, the RPD between the mean of the replicate measurements and
the standard deviation.of the replicate. measurements was calculated. The data quality objective was an overall
RPD of no more than 30 %.

In order to assess the accuracy/ofithe halo sampling data, the XRF data was evaluated against the results of the
matched soil samples using linear least squares regression analysis with XRF data as the independent variable
and laboratory results as'the dependent variable.

Hills is accredited by International Accreditation New Zealand (IANZ) which represent New Zealand in the
International Laboratory ‘Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement
(ILAC-MRA), this acereditation is internationally recognised. Analyses were performed in accordance with the
terms of the,accreditation.

The quality assurance reports provided by the laboratory indicated that all blank, standard and spike results were
within acceptable tolerances.

Overall, the RPD for XRF replicates was 24%, which is within the 30% data quality objective. The average RPD of
replicates with lead concentrations less than 2,000 ppm was 16 % and the average RPD of replicates with lead
concentrations above 2,000 ppm was 31 %. Higher heterogeneity at high concentrations is consistent with the
presence of flakes of lead-based paint in the most contaminated samples, which matches field observations and
the conceptual site model.
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In order to assess the precision of the XRF data, the RPD between the mean of the replicate measurements and
the standard deviation of the replicate measurements was calculated. Overall, the RPD for XRF replicates was
13%, which is within the data quality objective.

Duplicate samples collected during the leachate analysis included the collection of DUP01 which was a field
replicate of B2/3 A 0.0; replicates were analysed for total recoverable lead. The mean relative percentage
difference for lead was 57 %, which is outside the data quality objective. Heterogeneity at high concentrations has
been reported previously in lead samples from around these buildings. It is consistent with the presence of paint
flakes in the most contaminated samples, which matches field observations and the conceptual site model.
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6. Discussion and conclusions

6.1 Works Completed

Fieldwork at the Site was undertaken in March, June, August and September 2023.

Sampling was undertaken in accordance with the SAP developed by GHD, with some minor departures including
change of sampling excavation methodology, inability to collect samples at depth due to hard ground, changes to
the compositing schedule to better represent the underlying soil conditions, and additional sampling to assess
unanticipated fill material. These departures are considered minor and GHD and HAIL Environmental considers
that the sampling programme is sufficient to fulfil the goals of the SAP.

GHD has undertaken soil sampling at 192 locations, and sediment sampling in nine locations. Overall, 329
samples have been analysed from the Site. Samples were collected with a combination of excavator, hand auger,
sediment sampler and hand trowel.

HAIL Environmental has undertaken XRF analysis on 98 building transects and/individual sampling points, as well
as composite sampling of 10 areas of the Site and collection of validation samples-for the XRF analysis and TCLP
analysis. HAIL Environmental samples were analysed in situ with an XRF{ and composite.samples were collected
with a push sampler and composited on site.

6.2 Field Observations & Laboratory Analysis

Underlying geology generally comprised of clays and sands in the northern part of the Site, and clay in the
southwestern portion of the Site. Observed geology is broadly-Consistentwith the published soil and geological
information, although Allophanic soils appear to reach further north thansin shown in the map (to approximately the
drainage gully bisecting the Site mentioned in Séction 2.7.5, and incerporating the area around the laundry, boiler,
and stores) Soils in the north-west of the Site (near the former Nurses Home) appear to be gley soils.

Groundwater was encountered in one location'at a depth of ‘approximately 2.1 m bgl. No other groundwater was
encountered.

Demolition rubble containing brick, pipes.(metal and.«ceramic), and other building materials was observed in the
footprint of structures formerly located at the Sitesincluding the Former Nurse’s Home, the Former Ward 2, And
Wards F, G, and H. No ACM pieces'were observed in the soil profile. Fill and other demolition rubble was also
observed in the horticultural areas, and in the .area around Demolished Structure (north of B 26). This material is
common on sites where Uncontrolled demolition has occurred. Asbestos sheeting was observed in one test pit
adjacent to Substation2, HAIL environmental noted the presence of paint flakes around several buildings.

Screening for volatile compounds with*a’PID did not detect the presence of soil vapours around the laundry (e.g.,
associated with dry cleaning chemicals) or the former service station (associated with fuels). Low levels of
hydrocarbons were identified withithe PID near where the Store Building (B65) fuel bowser was located (with
results ranging between 27 — 28 ppm).

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

—  Metals

- TPH

- BTEX

- PAH

- PCB

- VOC

- 8SVOC

—  Pesticides
—  Dioxins
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— Asbestos

Laboratory reports containing the sampling results are included in this DSI report (see Appendix F).

A QA/QC programme has been undertaken, including field and laboratory procedures and duplicate sampling.
Based on the results of this QA/QC sampling are considered to be acceptable and the data set suitable for use.

Discussion of relative soil and sediment concentrations, comparison with criteria or guidelines and their

significance are not included in this report but are included in the accompanying Site Specific Risk Assessment
Report.
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7. Limitations

This report: has been prepared by GHD for Toitd Te Whenua - Land Information New Zealand and may only be used and relied

on by Toitii Te Whenua - Land Information New Zealand for the purpose agreed between GHD and Toitd Te Whenua - Land
Information New Zealand as set out in section 1.4 of this report.

GHD otherwise disclaims responsibility to any person other than Toitd Te Whenua - Land Information New Zealand arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the
Statement of Work (N00457) and are subject to the scope limitations set out in the underlying agreement with LINZ.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and information
reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this report to account for
events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on information obtained from, and testing
undertaken at or in connection with, specific sample points. Site conditions at other parts of thé site may be different,from the
site conditions found at the specific sample points.

Investigations undertaken in respect of this report are constrained by the particular site conditions, suchas.the location of
buildings, services and vegetation. As a result, not all relevant site features and conditions ' may have.been identified in this
report.

This DSI does not include the Existing Disposal Sites to the east of the Wharekdrino Stream which @re being investigated by
Fraser Thomas Ltd as part of a separate report (Fraser Thomas, 2022).
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8. Suitably Qualified and Experienced
Practitioner (SQEP) Statement

8.1 GHD SQEP

Mark Ballard is the GHD Technical Director for the project. Mark is a CEnvP-SC (#41175) under the Environment
Institute of Australia and New Zealand (EIANZ) Certified Environmental Practitioner programme. He has 23 years’
experience working on contaminated land and hydrogeological investigations and acts as the SQEP of this report.

8.2 HAIL Environmental Review

Dr. Dave Bull of HAIL Environmental has acted as a third-party reviewer of this report. Dave is a CEnvR-SC
(#40026), as well as a Chartered Chemist. He has a Ph.D in Environmental Science and 25 years of professional
experience including 17 years in contaminated land consulting in New Zealand and England.
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List of abbreviations/glossary

Acronym/term

*Denotes definitions relevant to this report copied from the Tokanui Hospital Deferred Selection Process, Subpart A:

Definitions
ACM

BTEX

CEnvP SC

CLMG

CLMG 1*
CLMG 2*
CLMG 5

CSM

Deed of Settlement
(the Deed)

Demolition and
remediation works*

DSl

Detailed Site
Investigationdreport™

Existing Disposal
Consents*

Existing Disposal
Sites*

HAIL

Managed
Remediation
Standard*

NES CS

Asbestos containing material, used to refer to material containing asbestos. These are usually
building materials such as fibre cement, cladding material or insulation.

Benzene, toluene, ethylbenzene and xylenes, a group of contaminants associated with petrol.

Certified Environmental Practitioner (Site Contamination), a professional accreditation for
environmental practitioners. This accreditation is also a requirement for LINZ suppliers conducting
contaminated land investigations.

Contaminated Land Management Guidelines, a series of guidelines produced by the Ministry for
Environment used for consistency of reporting and investigation of contaminated sites! The,NES CS
(see below) incorporates six documents by reference which include'the CLMG. For example,
interpretation of the NES CS requires preliminary site investigations and detailed site investigations
to be prepared in accordance with CLMG 1.

means the Contaminated land management guidelines No. Tareporting omeontaminated sites in
New Zealand, Ministry for the Environment, revised edition"2011.

means the Contaminated land management guidelines*No. 2: hierarchy and application in New
Zealand of environmental guideline values, Ministry for the Environment, revised edition 2011.

means Contaminated land management guidelines No. 5 —Site Investigation and Analysis of Soils,
Ministry for the Environment, revised«edition 2011.

Conceptual site model, a system of‘identifying contaminant sources, routes of potential exposure,
and receptors who may be impacted by contamination. This model is used as the basis of
investigation and is an iterative process that issupdated as new information is gathered.

The Ngéati Maniapoto Deed of Settlement signed'by Maniapoto and the Crown, which was signed on
11 November 2021.and.given effect by the Maniapoto Settlement Claims Act 2022, which came into
force on 28 September. 2022.

means the physical'works required, to,carry out the demolition and remediation of each Tokanui
Hospital deferred selection property (excluding any new disposal site or existing disposal site on that
property),asideseribed in paragraph™.16.

Detailed sitetinvestigation, as defined in the NES CS; “a detailed site investigation involves intrusive
techniques to collect field'data and soil samples for analytical testing to determine concentrations of
contaminants of concern.” The investigation must be done in accordance with CLMG 5 and reported
imacecordance withhChMG 1 (the DSI report is specifically defined in the Deed, see below).

means a detailedssite investigation report as described in the CLMG 1.
Means the fand use resource consents numbered 102269.01.01, 102270.01.01 and 102271.01.01.

The two existing sites (as described in the existing disposal consents) located on one of the Tokanui
Hospital deferred selection properties that the Crown historically used to dispose of waste; indicated
as 'Existing disposal sites' on the plan (subject to survey) 'Tokanui Hospital deferred selection
properties' in part 7 of the attachments.

Hazardous activities and industries list, as defined in Regulation 3 of the NES CS as, “The current
edition of the Hazardous Activities and Industries List, Wellington, Ministry for Environment.”

The HAIL is a list of 53 activities and industries that are considered likely to cause land
contamination through the use, storage or disposal of hazardous substances.

Means an applicable standard or standards for recreational use chosen in accordance with 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).

Resource Management (National Environmental Standard for Assessing and Managing
Contaminants in Soil to Protect Human Health) Regulations 2011, a set of nationally consistent
regulations for the resource consenting of contaminated sites.
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Acronym/term

ocP
PAH

PCB
PID

PSI

Rural residential
remediation
standard*

SAP

Settlement Date
Site-specific risk
assessment*

SPLP

SQEP

Substations vs
Transformers

SVOC

TCLP

THDSP

TPH

USEPA

VOC

wWDC
WRC
WWTP
XRF

Organochlorine pesticides, a group of pesticides.

Polycyclic aromatic hydrocarbons, a group of contaminants associated with diesel fuel and burnt
material

Polychlorinated biphenyls, a group of contaminants associated with electrical transformers.

Photo-ionisation detector, a measurement tool for field screening soil for volatile vapours such as
those associated with petrol or solvents.

Preliminary site investigation, as defined in Regulation 3 of the NES CS as an investigation done by
a SQEP, is reported on in accordance with CLMG 1 and results in a report that is certified by the
practitioner.

The NES CS also states, “the main objectives of the PSI are to gather information about a piece of
land to assess the suitability of the land for its current or intended use, and to design a detailed site
investigation (if required).”

Means an applicable standard or standards for rural residential use chosen in accordance with
CLMG 2, or derived through a site-specific risk assessment.

Sampling and analysis plan, a plan setting out the proposed sampling programme for an
environmental investigation and completed in accordance with CLMG 1 and CLMG 5.

Is defined as Section 12 of the Maniapoto Settlement Claims Act 2022;.being 24 November 2022.

Means the derivation of remedial criteria based an.a‘conceptual site model in a manner generally
consistent with CLMG 1.

Synthetic Precipitation Leaching Procedure;»atesting method to assess the leaching of
contaminants from soils.

Suitably Qualified and Experienced Practitioner.

This is not defined within the NES CS'regulations, butin the Users Guide, National Environmental
Standard for Assessing and Managing Contaminants’in Soil to Protect Human Health (April 2012)
which provides guidanceon determining who is a8, SQEP. This is detailed in Section 2.1.1 of the NES
CS Users Guide.

The following has beenwsed to avoid confusion as the LINZ Building Registry refers to substations
and the HAIL categories mention transformers.

Transformerssstep up or down.voltage and this occurs at a substation. At Tokanui there are 8
separate substations with transformers within them. All associated locations in the SAP are
thereforercalled Substations and have been numbered SB1-SB8.

Semizvolatile organic €ompounds, a sub group of volatile organic compounds (VOCs) which are
commonly associated with industrial processes.

Toxicity Characteristic Leaching Procedure, a testing method to assess the leaching contaminants in
soil from a landfill.

Tokanui Hospital Deferred Selection Process, a standalone process for the demolition and
remediation of the Tokanui Hospital set out in Part 9 of the Deed of Settlement: Property Redress
Schedule.

"I otal petroleum hydrocarbons, a screening analysis used to assess the presence of hydrocarbons in
soil.
\

" United States Environmental Protection Agency, the United States environmental protection
regulator which is referenced in some New Zealand contaminated land guidance documents.

Volatile organic compounds, a group of volatile contaminants that have high vapour pressure and
low water solubility. They are typically associated with fuels, solvents and cleaning products.

Waipa District Council, the district council the Site is located in.
Waikato Regional Council, the regional council the Site is located in.
Waste water treatment plant

X-Ray Fluorescence detector, a method for field screening soil for metal concentrations.
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1. Introduction

1.1 Background: Ngati Maniapoto Deed of Settlement
and the Tokanui Deferred Selection Process

The former Tokanui Hospital (the Site) is managed by Toitd 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 0 Waitangi Settlement claims. The
Tokanui Hospital is a deferred selection property in the Ngati 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, Maniapote,and the
Crown have agreed to a standalone process within the Property Redress Schedule, Part 9: Tokanui Hospital
Deferred Selection Process (THDSP), for the transfer of the Site which details specific requirements,forthe
demolition and remediation of the Site before it is available for transfer to Maniapoto. LINZ is the Government
agency responsible for delivering this project. For detailed project background and context; please refer to the
Project Background Document (Toitd Te Whenua Land Information New Zealand, 2021)

Subpart B of the THDSP out sets out agreed standards for the demolition and remediation-of the Site. While Opus
Limited (Opus) and AECOM Limited (AECOM) have undertaken several previous investigations at the Site, which
are further detailed in Section 3 of this report, the Crown and Maniapoto have acknowledged at the date of Deed
signing, there was not enough information available for the Crown<to commitito a particular remediation standard
(paragraph 9.2 of the Deed). LINZ have therefore engaged GHD Limited (GHD) and HAIL Environmental Limited
(HAIL Environmental) to undertake contaminated landsdnvestigations in“accordance with the Ministry for the
Environment’s (MfE) Contaminated Land Management'Guidelines (CLMG) to enable LINZ to meet the Crown’s
obligations in regard to the remediation of the Site/as set out in the*"Remediation Standards, described in detail in
Section 5. The GHD and HAIL Environmentaliworks will support the demolition and remediation of the Site as part
of the Former Tokanui Psychiatric Hospital‘Bemolition and.Remediation Project (the Project). The Site layout and
key features are shown in Figure A1 in Appendix A.

In accordance with the Deed requirements, demolition ‘and removal of the Site buildings and some of the Site
infrastructure will take place, leaving the Site in a‘grassed state, remediated to a rural residential or managed land
use standard. A future change-iniland use from,commercial/industrial (former hospital use) to rural residential may
occur. LINZ will obtain the necessary resource consents under the Resource Management (National
Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health) Regulations
2011 (NES CS) for the demolition andremediation activities and potentially for the land use change to a grassed
site. Changes in land use as part of future redevelopment will require separate consenting and are not part of the
Crown responsibility,ithat will be"the responsibility of the future land owners.

1.2 Background: Investigation Timeline to Date

A number of previous investigations dating back to 2015 have been completed to gain an understanding of the
Site to inform detailedidemolition and remediation options and associated costings. The investigations from 2015
are summarised below, with further detail on reports relevant to the design of this Sampling and Analysis Plan
provided in Section 3.

In 2015, the Ministry of Justice (MoJ) commissioned Opus to prepare a Demolition Plan for the safe and efficient
removal of all subterranean infrastructure and services, roadways and terrestrial infrastructure, buildings and
hardstandings from the Site, so that it can be returned to pasture. Opus’ brief was to provide MoJ a
comprehensive Demolition Plan. The Opus Preliminary Site Inspection (the Opus PSI) report comprised an initial
contamination assessment of the Site and potential effects on the proposed Site use and was intended to be
included as part of the Demolition Plan. The Opus PSI report highlighted areas for which further work was
required, in addition to identifying parts of the Site that required a Detailed Site Investigation (DSI).
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After the Opus PSI was completed, LINZ took over the responsibility of the Site from ModJ, and therefore the
management of any demolition and remedial works. Over the course of 2018 — 2019, LINZ commissioned several
reports from AECOM.

In 2018, AECOM completed a gap assessment of the Opus PSI which included review of the Opus PSI and
identification of any gaps in the process that was completed which may have led to potentially contaminating
historical activities and/or features, not being identified. In 2018 AECOM also completed an onsite disposal
feasibility study. The options report identified two key variables affecting the final level of demolition:

—  whether demolition waste from the site will be transported offsite or contained in a purpose-built landfill onsite;
or,

—  whether horizontal infrastructure, such as roading and below ground services, are removed or partially
retained on site.

In 2019, AECOM completed a DSI of the Site (the AECOM DSI). The purpose of the AECOM DSI was to assess
the soil contaminant conditions at the Site and the associated risk to human health and the environment, for a
proposed future agricultural land use. AECOM stated that given its size, it was not practical to investigate all areas
of the Site, therefore the approach taken was to investigate soils associated withselected areas features, which
collectively are representative of the wider Site.

The AECOM DSl included a conceptual site model (CSM) which considered seurce, pathway.and receptor
linkages, allowing an assessment of risk to human health and the envifonment. AECOM concluded that the CSM
showed some complete and potentially complete source, pathway,receptor linkages, .and that the soil contaminant
conditions at the Site may pose some risk to human health and the environment if no soil remediation is
completed.

1.3  GHD and HAIL Investigations

GHD and HAIL Environmental Limited have been engaged to undertake contaminated land investigations in
accordance with the CLMG to enable LINZ to meet.the Crown’s obligations regarding the remediation of the Site.

The investigations comprise iterative steps‘as per MfE’s CLMG., These steps are summarised in Figure 1 with
more detailed descriptions in the remainderof this section:

Preliminary Site Sampling & Analysis A4 Detailed Site Site Specific Risk
Investigation (PSI) Plan (SAP) A Investigation (DSI) Assessment
* Desk based * Plan.detailing * A field * Interpreting the

research on proposed,sample investigation DS field data

available locations, depths, collecting the « Updating the

historical analysis and the data set out in Conceptual Site

documentation supporting the SAP Model to

including rationale for the * Reporting of the understand

previous |nvgst|gat|on data collected in potential risk

investigations design the field « Generation of

+ Site inspection site specific

and interview remediation
criteria for use as
the Managed
Remediation
Standard and the
Rural Resdiential
Remediation
Standard

—— —— —— ——
This Report
Figure 1 Tokanui Site Investigation Process
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The first step was the completion of a PSI encompassing the entire Site. The PSI (GHD, 2022) comprised:

—  Athorough site walk over

— Aninterview with a former hospital staff member

— Research of council and other publicly available records
— Review of existing reports to identify and close data gaps

— ldentification of historical activities that have the potential to have caused contamination that are listed on the
MfE HAIL.

—  The refinement of the conceptual site model developed by AECOM (2019) to reflect findings from the PSI and
inform this Sampling and Analysis Plan (SAP).

In order to understand the degree and extent of contamination that may have occurred an intrusive investigation
including field screening and laboratory analysis is required across the Site as part of a DSI. Such investigations
typically involve sampling different environmental media (e.g. soil and sediment) via a number of sampling
techniques and the use of a variety of laboratory chemical analysis. CLMG No.5: Site Investigation and Analysis of
Soils (Ministry for the Environment, 2021) recommends that a SAP be prepared as*part of the investigation to
provide the methodology for addressing the investigation objectives and data gaps identified during the PSI. This
document forms the SAP for the upcoming DSI.

The DSI data will be used to undertake a site-specific risk assessment in order to generate site specific
remediation criteria for use as the Managed Remediation Standard and/orfRural Residential Remediation
Standard referred to in the Deed.

It should be noted that the GHD / HAIL Environmental Detailed SiterInvestigation will not include an intrusive
investigation into the existing disposal sites to the east of the Wharekdrino Stream, which has been investigated
separately by Fraser Thomas Ltd (FTL).

1.4 Purpose

The purpose of this document is to provide an.SAP with an investigation methodology for the DSI by addressing
the data gaps identified during the PSI. The SAP has been produced in accordance with the CLMG as per the
requirements of the Deed.

A DSl is not only required prior to,cemmencing any demolition and remediation work (as per paragraph 9.4 of the
THDSP), it may also required under.the NES CS to support the application(s) for resource consent for ground
disturbance activities associated.with the demolition and remediation works as set out in the Subpart B of the
THDSP. Due to the scalesof thesSite and the number of potential contaminant source(s), LINZ has engaged GHD
to produce this SAP to.describe and planthow the sampling objectives will be achieved.

1.5 Objectives

The main objective of this SAPis to ensure LINZ are able to meet the Crown’s obligations with regard to the
remediation standards, by‘ensuring the data collected as part of the DSI is undertaken to provide statistically
reliable data about the,nature, distribution and concentration of contaminants, sufficient to complete a robust risk
assessment.

The objectives of this' SAP are therefore to:
—  Ensure the/DSI has been adequately scoped to address the remaining uncertainties or data gaps identified in
the PSI.

— Detail the analytes to be investigated, field techniques, analytical techniques and methods, statistical methods
to enable the development of site-specific remedial standards.

—  Ensure the DSI will be fit for purpose to support resource consent application(s) associated with the
demolition and remediation works, and for land use change to a grassed site with no buildings.

—  Ensure the DSI will provide the statistical level of confidence required to inform the remedial strategy and
Assessment of Remedial Options for future decision making regarding remedial and/or management
approaches for soils that are compliant with paragraph 9.3 of the THDSP.

GHD | Toitd Te Whenua - Land Information New Zealand | 12559090 | Former Tokanui Hospital 5



2. Site Description

2.1 Site Location Details

The Site is located at 149 Te Mawhai Road, Tokanui, Waikato, approximately 6.2 kilometres south of Te Awamutu.
A map of the Site is included as Figure A1, in Appendix A, with information about the Site shown in Table 1, below.
A map of Site buildings and list of building names is included as Figure A2, in Appendix A.

The information in the remainder of Section 2 is summarised from the GHD PSI undertaken in 2022 (GHD, 2022).

Table 1 Site Details

Atribute oetais

Address

Legal description

Area

Current property owner
Regional council
District council

Zoning

Current site use

Proposed future site use

149 Te Mawhai Road, Tokanui. Waikato

Section 1, SO 44852

79.0175 Hectares

LINZ, on behalf of the New Zealand Goveirnment.i

Waikato Regional Council

Waipa District Council

Rural, under the Waipa District Council Plan

Vacant buildings and,other structures associated with the former hospital; grassed
areas of the Site are leased.for stock grazing:

This is beyondsthe 'scope of the Crown:

As per the THDSP;,the Crownawill, in carrying out the demolition and remediation
works (all section numbers below relate to sections of the Deed):

- _comply with all necessary consents and approvals for the demolition and
remediation works (9.16.1);

- ( Remediate the land'in accordance with the applicable remediation standard as
referred totin paragraphs 9.3 and 9.7 (9.16.2);

=, remove allvertical building structures from the property (9.16.3.);

- determine the extent of horizontal infrastructure to be removed, subject to
Ministerial decisions described in 9.9 (9.16.4); and,

- ensureithat, 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 (9.16.5.)

Future land use beyond the demolition and remediation of the Site is unknown but
likely to be a rural residential use (e.g. agricultural land with farm houses).

2.2  Current Site Layout

The site is predominantly. grassed, with structures, and asphalted roads central areas. There are small groups of
trees along the roadways and amongst the structures. The area is gently undulating, with elevations ranging
between 22 and 45/metres above sea level. Access to the Site is via the main access gate on Te Mawhai Road.

2.3 Surrounding Land Uses

The surrounding land uses comprise rural residential properties to the north and east. Pastoral farmland is

present to the south, east and west.

and the Tokanui Hospital cemetery.

The land to the east also contains the AgResearch Tokanui Dairy Research
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24 Environmental Setting

2.4.1 Soils and Geology

The two main soil types underlying the Site are Orthic Gley soils (reduced light grey subsoils with mottles, strongly
affected by waterlogging, underlying most of the area) and Orthic Allophanic (low density, stiff jelly-like minerals
which are dominated by allophane with imogolite and ferrihydrite, mostly the south-western portion) (Manaaki
Whenua Landcare Research, 2022).

The GNS Science 1:250,000 map (Edbrooke, 2005) shows two main geological units underlying the Site. The area
sits within the Hamilton Basin, a thick alluvial deposit comprised of typically unconsolidated alluvial sediments and
distal ignimbrite deposits of the Tauranga group. Basement rock consists of faulted greywacke (indurated
sandstone, siltstone, and mudstone).

Observed geology during intrusive investigations by AECOM broadly confirm the published geology underlying the
Site is predominantly silts and clays (AECOM, 2019).

2.4.2 Hydrogeology

The Site is located in the southern end of the Hamilton Basin above the Waipa Aquifer. The Waipa Aquifer is
considered to be a regional aquifer, comprising multiple units of undifferentiated unconfined/and leaky aquifers.
This makes it difficult to reliably place high yielding water bores in the.aquifer (Schofield,’1972).

A borehole search was undertaken by consulting the Wells Aotearoa New Zealand website, which identified a total
of six bores within 500 metres of the Site. Water level in these'boreholes ranged between 7.5 and 33.2 metres
below ground level (m bgl). The Wells Aotearoa New Zealand.website states‘that none of these wells are used to
supply drinking water (Te Uru Kahika, 2022).

Groundwater observations made during the AECOM:=DSI investigation ranged between 1.3 and 2.4 m bgl. These
measurements were from test pits within the commercial area of the Site and were collected between late May and
September, implying that these are likely.to be high winter groundwater levels (AECOM, 2019).

Annual monitoring of bores is undertakemas,part of a resource consent associated with the former disposal sites
on the east side of the Wharekdrino Stream and reported.on by WSP. Two bores known as P2 and P7 are
sampled with groundwater levels measured. The WSPR annual reports from 2020 and 2021 (WSP, 2020) (WSP,
2021) both indicate that the P2:and\P7 bores were'dry. Groundwater samples were collected from P2 and sent for
laboratory analysis in both 2018 @and 2019 (\WSP,2018) (WSP, 2019a), but no groundwater level was recorded in
either of the reports. The AECOM 2019 data is'therefore the only groundwater level data within the Site.

No assessment or inyestigation to,confirm groundwater flow direction has been undertaken to date; however, the
regional groundwater is-inferred toflow.in a general northerly direction, towards the Paniu River. Localised
groundwaterds inferred to flow 10 the east towards the Wharekdrino Stream, which transects the Site.

2.4.3 Hydrology

The nearest body of/surface water is the Wharekarino Stream, which runs south to north in the eastern portion of
the Site, ultimatelysydischarging into the Plniu River, 600 metres to the north.

Drainage ditches across the Site run into a main west to east gully which leads to the Wharekorino Stream. Piped
stormwater atithe Hospital is discharged to a series of catch pits and soakaways located around the Site.
Historically drainage was a frequent issue at the Hospital, and wetlands were formally present before the
development of the site (GHD, 2022). The Tokanui Psychiatric Hospital, site investigation: archaeological
assessment (CFG Heritage, 2023) stated the following regarding wetlands and swamps around the Site.

“According to historical accounts, the vegetation of the flat land immediately surrounding the Pdniu River in the
vicinity of the project area appears to have consisted of native shrubs, flax and pockets of swampland in the 19th
century, which was drained after the land confiscations of the New Zealand Wars (Waikato Times, 15 January
1878: 3). The hospital site is at the junction of three waterways, noted in ML 6748 drawn in 1889 as Makaroa,
Tarutahi Swamp, and Wharekorino Swamp.”
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The Manaaki Whenua/Landcare Research website (https://ourenvironment.scinfo.org.nz/maps-and-
tools/app/Wetlands/wetlands historic) contains a map of the historical wetlands at the Site. As shown in
Figure 2 these areas (shaded green) cover the majority of the present-day Site' .

Figure 2 Historical Wetland Locations

" credit to Landcare Research New Zealand Limited for use of the map under Creative Commons Attribution 3.0 New Zealand License
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3. Previous Investigations

Several previous investigations and reports have been undertaken to support the project and inform this
investigation. These include:

Environmental investigations at the Site

Assessments of the building structures and material

Stream and groundwater monitoring

Cultural and archaeological assessments

These are discussed in Sections 3.1 (Previous Environmental Investigations) and 3.2 (Other Relevant Reports)
below.

3.1 Previous Environmental Investigations

The Crown has engaged various environmental consultants as part of previous project feasibility'work and scoping
dating back to 2015. GHD has assessed the following reports (listed from oeldest to‘most recent) as part of the
development of the PSI and this SAP document.

e Tokanui Psychiatric Hospital: Site Scoping, Contamination Preliminary Site InspectionReport (Opus, 2015).
e Underground Petroleum Storage System Decommissioning-at Tokanui Hospital (AECOM, 2018a).

o  PSI Gap Assessment: Tokanui Hospital (AECOM, 2018b):

e Underground Petroleum Storage System Removalat The Former-Tokanui Hospital (AECOM, 2018c).

e Former Tokanui Psychiatric Hospital — AST Removal and Mechanical Pit Dewatering (AECOM, 2018d).

e  Tokanui Hospital: Detailed Site Investigation (draft) (AECOM, 2019).

e  Tokanui Village And Hospital Waste-Water.Upgrade-Detailed Site Investigation (WSP, 2019b).

The following sections summarise the main findings/of'each investigation and how this information has been used
in designing the SAP. Data gaps that-have been identified are collated in Section 4.3.

3.1.1 Tokanui.Psychiatric Hospital: Site Scoping, Contamination
Preliminary Site-Inspection Report (Opus, 2015)

A PSI report was, undertaken by Opus'for the MoJ as part of preparing a Demolition Plan for the Site. The Opus
PSI described an initial contamination”assessment of the Site and potential effects on the proposed land use,
which at that point in time was,agricultural. The PSI included a review of the Site’s history to understand likely
HAIL activities at the Sitejto identify key ‘Areas of Concern’ and likely ‘Contaminants of Potential Concern’ arising
from the identified HAIL activities. The investigation also included the development of a CSM.

The Opus PSI presented a list of HAIL activities. These HAIL activities were used as a starting point in planning
the proposed DSI sampling locations within this SAP. The identified HAIL locations from the Opus PSI were
compared with the'later AECOM investigations where samples were collected. This enabled an understanding of
which HAIL activities had been investigated by AECOM and what gaps remained that required further
investigation.

3.1.2 Underground Petroleum Storage System Decommissioning at
Tokanui Hospital (AECOM, 2018a)

Two 10,000 litre steel underground storage tanks (UST) (one petrol and one diesel) and associated infrastructure
(e.g. fuel lines) were removed from the former petrol station (Building B16) between 26" and 30" July 2018. The
work was commissioned by Z Energy Ltd as owner of the tanks.
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Soil samples were collected during the removal and were analysed for Total Petroleum Hydrocarbons (TPH) and
benzene, toluene, ethyl benzene and xylene (BTEX). None of the soil samples exceeded soil acceptance criteria
for commercial/industrial and agricultural land use when compared to the relevant guideline values. Due to the
distance of surface water bodies from the UST removal area, hydrocarbon soil impacts were not assessed against
soil acceptance criteria for protection of groundwater quality.

The sampling undertaken around the area of the former fuel tanks and the associated underground petroleum
storage system (UPSS) is considered sufficient to have characterised this location. The former petrol station also
had an associated vehicle workshop. The vehicle workshop has not been previously investigated and this SAP
proposes to collect samples from both around workshop building and beneath the floor of the former workshop.

3.1.3 PSI Gap Assessment: Tokanui Hospital (AECOM, 2018b)

The purpose of this AECOM report was to review the Opus PSI (2015) and identify any gaps in the process in
which the investigation was undertaken that may have led to potentially contaminating activities or.other relevant
Site features not being identified, and, to make recommendations on how these/gaps could be filled. The report
was not intended to fill the identified data gaps.

The report recommended a review of historical aerial photography, a more tharough review,ofiWDC and WRC
property files, and that interviews with former 3.2site workers be undertaken. AECOM.additionally recommended
that a full site inventory, including a building-by-building assessmernt of potentially: contaminating hazardous
features or activities should also be compiled.

AECOM suggested that the findings of these additional tasks eould be compiled as an addendum to the Opus PSI
and should include an updated CSM as well as recommendations for further ‘investigation to assess the Site
against the rural land use scenario under the NES CS{

A site walkover was undertaken by AECOM which identified updates to the previous Opus PSI in relation to
chemical storage at the Site. GHD has used this additional information to add proposed sampling locations to this
SAP (these are the presence of previously unrecorded chemical storage in the swimming pool area, water
treatment plant and at Substation No.7).

3.1.4 Underground-Petroleum Storage System Removal at the
former Tokanui Hospital (AECOM, 2018c)

A 5,000 litre steel UST andiassociated fuel lines were removed from the southern side of the Stores (Building
B65). Some infrastructure{including part of a*vent line were left in situ. Hydrocarbon odours were noted during the
removal of the tank, The removalwas undertaken on behalf of the UPSS owners, Z Energy. Sampling occurred
after the remavalofia 5,000 litre steel UST on 30" and 315t July 2018.

Soil samples were collected during the removal and analysed for metals, TPH and, BTEX. Results of the analysis
were below acceptance ‘criteria for a residential/agricultural land use and for the protection of maintenance /
excavation workers.

AECOM did not considerthat the underlying groundwater was sensitive and therefore hydrocarbon results were
not assessed against soil acceptance criteria for protection of groundwater quality. Residual hydrocarbon impacts
comprisingwvisual'staining and volatile vapours were observed in the soil which remains on site.

Although the soil results complied with the acceptance criteria for residential/agricultural land use, not all parts of
the UPSS were able to be tested. Part of the vent system against the side of the building was not removed, nor
was a fuel bowser that was located under a canopy area. This SAP proposes sampling of the previously
uninvestigated areas of the UPSS and those areas of vapours noted at the time of the former tank removal.

3.1.5 Former Tokanui Psychiatric Hospital — AST Removal and
Mechanical Pit Dewatering (AECOM, 2018d)

This report documented:
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— the emptying and removal of two above ground storage tanks of unknown volume adjacent to the former
Boiler House (building B68).

— emptying and removing four waste oil drums and containers outside the former Assistant Engineer’s Office
(building B66) and within the former petrol station (building B16).

—  Dewatering the vehicle inspection pit in the former petrol station.

A total of 16,000 litres of waste oil and water was removed from the ASTs, waste oil drums and vehicle inspection
pit. This volume also includes the dewatering of the UST, which was subsequently removed from Site. These
activities were undertaken on 30" and 31t July 2018.

No sampling or other analysis of soil or water were undertaken as part of the 2018 investigation.

These areas were identified as data gaps and the area of the former ASTs and the vehicle inspection pit were
added to the soil sampling schedule in this SAP. The area of the drum removal outside B66 was also inspected
during the PSI walkover. It was found to contain some oil filters and evidence of localised oil-stained ground. This
area was also added to proposed soil sampling schedule in this SAP.

3.1.6  Tokanui Hospital: Detailed Site Investigation (draft, AECOM
2019)

AECOM undertook an investigation of the soils associated with selected-features of the Siterand used the results
as being representative sample of the whole area. These areas comprised four categories:

—  Sampling around the commercial area, where most of the HAIL .activities identified by AECOM occurred. This
sampling was not targeted to assess the HAIL activities but/o/assess the general conditions of the area.

—  The halos of selected buildings, which was used to'represént the potential impact from groups of buildings.

— The green spaces around the site currently used for'grazing. Several of the locations targeted coincided with
the locations which were then being assessed for a-potential onsite waste disposal facility.

—  Alow-lying stormwater collection area.

Building halos showed exceedances of background concentrations of lead, and almost all building types showed
exceedances of adopted human health guidelines for lead.onasbestos, with painted cladding, painted iron roofs
and absent or damaged guttering showing the highest impacts in the building halos.

Test pitting in the green space,of the:Site showed-exceedances of background concentrations for several metals,
and an exceedance of the adopted human health guidelines for copper, and asbestos.

Test pitting in the commerciaharea of the Site showed exceedances of background concentrations for several
metals, and an exceedance of the adopted human health guidelines for arsenic, chromium, copper, and nickel.

Test pitting in the stormwater collection area of the Site showed exceedances of background concentrations for
several metals, and'an exceedance of the adopted human health guidelines for lead and copper.

The report provided a broad indication of the levels of contaminants of concern in a number of HAIL activity areas
within the Site. The AECOM DSI comprises the largest previous investigation undertaken at the Site. GHD has
used this information to'understand the data gaps in two main categories and add sufficient sampling in this SAP
to close these gaps:/The two categories are:

1. Areas of the Site with HAIL activities that have been sampled, but not all contaminants of concern had been
analysed in the samples collected — for example, soil samples around the gardeners shed had metals and
asbestos testing completed as part of previous building halo testing, however the building was known to store
pesticides and these had not been analysed in previous testing.

2. Areas of the Site with newly identified HAIL activities that have not been tested — for example, an area of
historical horticultural use in the north of the site, a former bowling green, two former morgues and a former
dentist surgery.
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3.1.7 Tokanui Village and Hospital Waste-Water Upgrade,
Detailed Site Investigation, (WSP 2019)

WSP undertook an investigation of the Hospital WWTP ahead of decommissioning of the WWTP. The WWTP is
geographically separate from the main hospital site, with the two areas being separated by the Wharekaorino
Stream. The former hospital area lies to the west of the stream and the WWTP on the east of the stream.

A total of 12 samples were collected from six locations in the northern half of the WWTP facility where the filter
beds were formerly located. Samples were analysed for metals, volatile organic compounds (VOCs), and
asbestos. Metal results were above background concentrations, but below applicable human health guideline
values. VOCs and asbestos were not detected in any of the samples.

The southern portion of the WWTP was not part of the scope of the WSP investigation but has been identified as a
data gap. Sampling of this southern area is included in this SAP.

GHD Preliminary Site Investigation (2022)

GHD reviewed the findings of the investigations outlined in Section 3.1, to«confirm.whether an activity or industry
on the HAIL has been, is, or is more likely than not to have been undertaken'withing the Site,boundary. In addition
to the HAIL activities identified by the previous investigations, we identifiedvadditional areas‘which are suspected
to have been subject to HAIL activities, including a former horticulture'area, a potential’historical livestock dip, a
former bowling green, former morgues and a former dentist surgery.sIntotal, 42'HAIL sites were identified across
the Site.

Table 2, below, outlines the HAIL activities presumed and confifrmed to have occurred at the Site and the
contaminants of concern (CoC) associated with these activities (Ministry for.the Environment, 2023). These have
been grouped by HAIL category.

The data gathered from the PSI has been addedto that from previous reports to identify unresolved or new data
gaps for resolution within the DSI. These gaps are listed in Section4.3 with the proposed sampling rationale and
detailed in Sections 5 and 6.

Table 2 HAIL activities associated¢coantaminants of concern

HAIL activity HAIL category Contaminants of Concern
(Source)

A — Chemical manufacture application and bulk storage

Water treatment A2.— Chemical formulation or bulk storage Asbestos and metals.

plant ‘

Laundry ‘ A5 — Dry cleaningyplants including dry-cleaning premises | Volatile hydrocarbons including chlorinated

or the bulk storage of dry-cleaning solvents solvents

Livestock Dip A8 % Livestock dip Metals and pesticides/insecticides

Market Gardens / /A10,— Persistent pesticide bulk storage or use including Metals, a wide range of organic

Horticulture \, sport turfs, market gardens, orchards, glass houses or compounds, organochlorines,

“ 77| Ispray sheds organonitrogens, organophosphates

Sports turfs | pray g 9 9anophosp

Swimming pool — A17 — Storage tanks or drums for chemicals or liquid Metals, semi-volatile compounds

chemical store waste

Water treatment Metals, asbestos

plant

Morgues Formaldehyde (likely to have degraded
given the time elapsed), mercury, lead

Fuel storage Metals, hydrocarbons, PAH, BTEX

tanks
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HAIL activity HAIL category Contaminants of Concern
(Source)

B — Electrical and electronic works, power generation and transmission

Substations (with B4 — Substations Polychlorinated biphenyls (PCBs),
transformers) hydrocarbons, asbestos, metals especially
copper, tin, lead, and mercury

E — Mineral extraction, refining and reprocessing, storage and use.

Hazardous E1 — Asbestos products disposal including sites with Asbestos and metals
materials in buildings containing asbestos products known to be in a

existing building deteriorated condition

fabric

Inappropriate
historical
demolition

F — Vehicle refuelling, service and repair

Vehicle F4 — Motor vehicle workshop Metals, hydrocarbons, PAH, BTEX,
workshops \. solvents

LN "4 )
Service station F7 — Service stations including retail or commercial ‘ Metals, hydrocarbons, PAH, BTEX

refuelling facilities ‘

G — Cemeteries and waste recycling, treatment and disposal

Existing Disposal G3 — Landfill Sites Hydrocarbons, (including PAH), SVOCs

Sites* metals

Incinerator G6 — Waste or wastewater treatment : Metals, hydrocarbons (including PAH),
dioxins

Hospital WWTP Metals, PAH, semi-volatile organic

compounds, solvents

| —intentional or accidental release of a hazardous substance

Boiler | — Any other land what has been subjectto the intentional | Metals, Hydrocarbons, PAH
or accidental release of a hazardous, substance in
sufficient quantity thatit'could be afrisk.to human health
Dentist or the environment Mercury, present in amalgam in dental
fillings, is a hazardous substance.

Demolished Metals (asbestos associated with

buildings inappropriate demolition is covered under
Category E1)

Fly tipping Asbestos, hydrocarbons, metals (from
waste)

Soil Disturbance** Metals, asbestos, semi-volatiles

Workshop Metals and semi-volatiles

sawdust piles

*The disposal sites argno?part of the scope of the GHD/HAIL Environmental investigations, and are covered in a separate investigation by
Fraser Thomas Ltd. As they are a HAIL activity present within the Site they are listed for completeness.

**Soil disturbance 'was observed in aerial photos but this is not currently categorised as landfill G3, but is proposed for the DSI investigation to
rule out landfilling.

3.2  Other Relevant Investigations

In addition to these reports, other investigations have been undertaken as part of the demolition and remediation
project relevant to this SAP and subsequent DSI, including:

e Annual Stream and Bore Monitoring Reports (WSP, 2019-2022). These reports showed that surface water
and bore water samples are collected from the area of the former disposal sites as part of an existing
resource consent. No sediment sampling has been undertaken from the Wharekorino Stream or from
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stormwater runoff channels that come from the Site. Sediment sampling has been added to the SAP and is
discussed in further detail in the Sampling Schedule in Section 6.

e Cultural impact assessment: Pokuru 1B — Former Tokanui Hospital Campus (Te Muraahi & Maniapoto, 2021)
This report was undertaken to gain an understanding of the cultural significance of the Site to mana whenua.
The report helped identify a number of wahi tapu areas, or areas of cultural significance / sensitivity, at the
Site (e.g. the former morgues). In these areas, less intrusive field sampling techniques are proposed in this
SAP, i.e. the use of hand dug samples as opposed to a machine dug test pit with the works being under the
supervision of a local cultural monitor.

e  Asbestos and Lead Paint Demolition Survey Report, Areas 1-4 (4Sight, 2022). These reports were
undertaken by 4Sight Consulting Ltd (4Sight) to inform the demolition scope for the buildings at the site. The
survey found lead based paint on the majority of the buildings across the Site — however sampling of the
surrounding soil was not part of the survey scope. In terms of this SAP, the design of building halo sampling
for lead based paint was based on alignment with the AECOM 2019 DSI where previous soil sampling
transects had occurred. In terms of asbestos sampling design for the SAP, where a building was not
identified to contain asbestos and ACM, that building was excluded from consideration because they were not
considered to have been a source of potential contamination. Buildings that were scheduled for further
sampling were those where weathering of external features of existing\buildings, containing asbestos was
recorded (e.g. external cladding) or areas of historical demolition works. Eurther detail. on the asbestos in soil
sampling is provided in Section 5.4.

e  Tokanui Psychiatric Hospital, Site Investigation: Archaeological-Assessment (Drafty Underground Overground
Archaeology, 2023). An archaeological assessment was undertaken by CFG Hefritage in order to identify
potential archaeological sites (sites associated with pre=1900-human activity) within the Site to support a
future application for an archaeological authority to Heritage New Zealand as part of an archaeological
assessment of effects (CFG Heritage, 2023) and in accordance with.the Heritage New Zealand Pouhere
Taonga Act 2014.

These reports have been reviewed by GHD and have been used to inform the sampling design, in particular where
soil disturbance is required in proximity to areas of cultural and archaeological significance including the
application for archaeological authority where required. A.cultural induction facilitated by mana whenua was held
on 8 — 9 February and attended by field staff.” A‘Cultural Monitoring Protocol and Accidental Discovery Protocol
have also been adopted and will be adhered to by péersennel during the investigation in case of the discovery of
artifacts on Site.
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4. Conceptual Site Model

4.1 What is a Conceptual Site Model?

A CSM identifies the potential contaminant sources (e.g. fuels, pesticides), sensitive receptors that may be
affected (e.g. people, soil) and the contaminant transport pathways that may link them together (e.g. accidental
ingestion of soil, leakage to ground). A risk is present if there is a complete source-pathway-receptor (SPR)

linkage. An example of a complete linkage is shown below in Figure 3:

EXAMPLE

Receptor

*Asbestos *Inhalation *People
from of asbestos breathing in
deteriorated fibres asbestos
building through fibresin
fabric in soil disturbance dust
of soail
J J y,
Figure 3 Example of a Complete Source-Pathway-Receptor Linkage

4.2 The Tokanui Hospital CSM

As part of the PSI (GHD, 2022), an initial CSM was,developed to communicate the potential risks to human health
and the environment from the HAIL sites.

The CSM is designed to be refined and-updated as moré data is gathered through the investigation process. For
example, the current CSM as presentedin'the PSlireport.will be reassessed once sampling data is collected
during the DSI and presented as anwupdated versionin.the DSI report.

Sources, pathways and receptorsiand a discussion.of whether a complete SPR linkage is considered likely, is
provided in Table 3. Due to the large numbér of potential contaminant sources on the Site it is not plausible to
show them all, therefore for ease of usejthe'sources have been amalgamated into similar groupings. A visual
representation of the/CSM'is also providedibelow in Figure 4.

The final columnof Table 3 shows whether the SPR linkage is considered Potentially Complete or Incomplete.
These terms are’defined asfollows:

—  Potentially Complete,means that the three elements of the SPR linkage are potentially present however
testing is required o confirm whether contaminants of concern are present and whether they are at
concentrations,that,may pose a risk to human health or the environment.

—  Incomplete means that the existing evidence indicates that the SPR linkage is incomplete or unlikely to occur
— for example.the linkage to offsite residents from hydrocarbons present in the soil within the Site is
considered.incomplete as there is not the opportunity for offsite residents to be in contact with such soil.

SPR linkages that have been assessed as Incomplete have been shaded grey in Table 3.

The purpose of the CSM is to highlight those areas of potential risk based on what is known at this point. For
example, “Potentially Contaminated” just means that the three elements of the linkage are present - the land is not
necessarily contaminated. To resolve this, the exposure pathways identified in the CSM will be assessed via
sample collection in the DSI and subsequent risk assessment, with soil concentrations to be compared against
remedial criteria as per the requirements of the THDSP.

Shallow groundwater is not abstracted for potable water supply purposes within the area, with potable reticulated
(piped) supply in place. Water supply comes from the Mangaukia Stream near Pirongia, approximately 14 km
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north-west of the Site. Groundwater is not considered as a receptor in the CSM but rather as a potential
contaminant transport pathway to nearby surface water - the Wharekorino Stream and Piniu River. The results of
the DSI soil sampling and site data collection (such as volatile vapour monitoring and field observations) will be
used as a screening tool to understand whether further investigation of the underlying groundwater is warranted.

Future Site Users

The Site will be left in a remediated state as per the requirements of the Deed and the THDSP. This will include
the removal of all buildings and leaving the Site in a grassed state. LINZ will obtain all necessary consents for the
demolition and remediation as per the Deed requirements. The former disposal sites will remain on the east side of
the Wharekaorino Stream and will be managed under their current resource consents.

Once remediation is complete and the land passes from the Crown to new owners, those future owners will need
to evaluate contamination issues in relation to any planned future development. Development will need to be
considered in the context of where the remediated areas are, where residual concentrations remain and the layout
of the future development design.. Future owners will need to apply for any resourceconsents in respect to their
future development plans.
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Table 3

Conceptual Site Model Linkages & Discussion

Source Contaminants of Pathway Receptor Discussion SPR Linkage
Concern Complete?

Hospital Operations & | Asbestos and heavy
Building Materials metals in soil

Inorganic
contaminants from
on-Site industrial
activity such as fuel
storage and handling
(metals)

Inhalation of On-site human health
asbestos fibres or (maintenance
metals in /excavation workers)

contaminated dust

On-site human health
(future site users)

As part of the future remedial work at the,Site, soil
disturbance will occur. If not working underran appropriate
management plan ineluding appropriate personal
protective equipment, workers.maysbe exposed to
contaminants in‘the soil via the inhalation of contaminated
dust.

Future sitestsers may also be exposed to contaminants via
the inhalation of dust during future on Site activities.

Off Site Residents
(via windborne dust)

Ecological Receptors
(flora and fauna)

Qn-site human health
" (maintenance
1 /excavation workers)
\

Contact with skin or
accidental ingestion

On-siterthuman health
( (future site users)

Ecological Receptors
(flora and fauna)

Stormwater run-off Human health &

or from Ecological Receptors
contaminated (surface water —
groundwater Wharekdrino Stream
migration and Puniu River)

' There is the potential for windblown dust to affect both
“these receptors. However these can be managed with
appropriate“controls.

Building.demolition phase will be subject to HSE
requirements, so risks can be managed and controlled
“(e:g» dust, erosion and sediment control plans, boundary

asbestos monitoring).

Excavation workers may have direct contact with
contaminated soil on skin or the accidental ingestion of
contaminants (e.g. from poor hand-washing hygiene
practices).

Future users may have direct contact with contaminated
soil or ingest contaminants through contaminated future
produce grown on Site.

Plants may be affected by uptake of residual contaminants
from soil, with potential for plant die-back in highly
contaminated areas. Animals may have direct contact with
contaminated soil or ingest contaminants through
contaminated plants on Site.

Ecological receptors in the river may be impacted via
contaminated discharges. Surface water quality may also
deteriorate as aresult.
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Source Contaminants of Pathway Receptor Discussion SPR Linkage
Concern Complete?

Organic contaminants | Contact with skin or | On-site human health | Excavation workers may have direct contact with Potentially Complete
from on-Site industrial | accidental ingestion (maintenance contaminated soil on skin or the accidental ingestion of

activity such as fuel /excavation workers) | contaminants (e.g. from poor hand-washing hygiene

storage and handling practices).

(hydrocarbons and
chlorinated solvents)

On-site human health | Future users may‘have direct contact with contaminated Potentially Complete
(future site users) soil or ingest contaminants through contaminated future

produce grown on Site.

Qibf SHE e Wil n@da

cofe EAll oNiRe
| o

Ecological Receptors 4/ Plants may be affected by uptake of residual contaminants | Potentially Complete
(flora and fauna) “from soil, with potential for plant die-back in highly

contaminated areas. Animals may have direct contact with

contaminated soil or ingest contaminants through

contaminated plants on Site.

Inhalation of On-site human health ; Excavation workers may be exposed to pockets of vapours | Potentially Complete
vapours (maintenance in the subsurface.
/excavation workers)
\On-site humafheaith Vapours may be present in the subsurface from historical Potentially Complete
| and structures leaks or spills. These may migrate into future buildings and
(future site users) structures and there is potential for human exposure.
itg’ Re

Ecological Receptors | Plants and animals may be exposed to pockets of vapours | Potentially Complete
(flora and fauna) in the subsurface. As these are likely to be localised areas,

\ animals - being more mobile, are unlikely to have long

exposure periods. Potential impacts may be reduced plant

growth or plant die-back.

Stormwater run-off Human Health & Ecological receptors in the river may be impacted via Potentially Complete
ror from Ecological Receptors | contaminated discharges. Surface water quality may also
\ contaminated (Surface Water - deteriorate as a result.

groundwater Wharekdrino Stream

migration and Puniu River)
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Source Contaminants of Pathway Receptor Discussion SPR Linkage
Concern Complete?

Waste Water Asbestos in soil from Inhalation of On-site human health | Previous investigation in the northern portion of the WWTP | Potentially Complete
Treatment Plant former buildings asbestos fibres (maintenance site did not find asbestos in soil.

lexcavation workers) | However, the southern portion of the WWITP site was not

On-site human health | tested. Potentially Complete
(future site users) Only one structure,remains in the 'southern portion.

) . Building.demolition phase. will’be'subject to HSE .
Off Site Residents requirements, so airborne risk ¢an be managed and Potentially complete

(via windborne dust) controlled.

Organic and inorganic | Contact with skin or On-site human health | (Ex€avation workers 'may have direct contact with Potentially Complete

contaminants from accidental ingestion (maintenance ; contaminated soil onrskin or the accidental ingestion of

WWTP activities /excavation workers) contaminants (e.g¢from poor hand-washing hygiene

(metals, i practices)

hydrocarbons) On-site human health | Future,users may have direct contact with contaminated Potentially Complete
(futuressite'users) soil of ingest contaminants through contaminated future

produce grown on Site

S L

Ecological ReCeptors | Plants may be affected by uptake of residual contaminants | Potentially Complete
{ (flora and fauna) from soil, with potential for plant die-back. Animals may

have direct contact with contaminated soil or ingest

contaminants through contaminated plants on Site.

Piped discharges Human-Health & The WWTP has a resource consent to discharge hospital Potentially Complete
from.the WWTP ((Ecological Receptors | effluent into the stream. Ecological receptors in the river
(natingithat there is (Surface Water - may be impacted via contaminated stream sediment.

an existing resource % Wharekorino Stream
consent in place for and Puniu River)

the WWTP effluent)

Historical Horticultural | Organic and inorganic | Contact with skin or | On-site human health | Excavation workers may have direct contact with Potentially Complete
Activity contaminants from accidental ingestion | (maintenance contaminated soil on skin or the accidental ingestion of

fertilisers and crop /excavation workers) | contaminants (e.g. from poor hand-washing hygiene

spraying (pesticides, practices)

herbicides, metals . . . . .

) ‘ On-site human health | Future users may have direct contact with contaminated Potentially Complete
(future site users) soil or ingest contaminants through contaminated produce

grown on Site
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Source Contaminants of Pathway Receptor Discussion SPR Linkage
Concern Complete?

Fly Tipping (B60)

Animal Grazing

Organic and inorganic

contaminants from
refuse

Heavy metals (e.gs
cadmium) associated
with superphosphate
fertiliser application
and pesticides (e.qg.
DDT)

Leaching of
contaminants from
soil then migration in
groundwater

Contact with skin or
accidental ingestion

"o
aQntan

)|
mir

| Contact with skin or

accidental ingestion

Ecological Receptors
(flora and fauna)

Human Health &
Ecological Receptors
(Surface Water -
Wharekdrino Stream
and Puniu River)

On-site human health
(maintenance
/excavation workers)

On-site human health

(future,site'users)

i I >

Ecological Receptors
(flora and fauna)

On-site human health
(maintenance
/excavation workers)

On-site human health
(future site users)

Plants may be affected by uptake of residual contaminants
from soil, with potential for plant die-back. Animals may
have direct contact with contaminated_sail or ingest
contaminants through contaminated plantsion Site.

There is no evidence of direct stormwater discharge
pipework from the/former horticultural area. However
importanttransport mechanisms are via overland flow and
leaching.from soil to grodndwater and then migration via
groundwater flow towards the Wharekorino Stream.

Excavation workers'may have direct contact with
contaminated soil on,skin or the accidental ingestion of
contaminants (e.g«from poor hand-washing hygiene
practices)

Future site.users may have direct contact with
contaminated soil on skin or the accidental ingestion of
‘ contaminants (e.g. from poor hand-washing hygiene
| practices)

Plants may be affected by uptake of residual contaminants
from soil, with potential for plant die-back. Animals may
have direct contact with contaminated soil or ingest
contaminants through contaminated plants on Site.

Excavation workers may have direct contact with
contaminated soil on skin or the accidental ingestion of
contaminants (e.g. from poor hand-washing hygiene
practices)

Future site users may have direct contact with
contaminated soil on skin or the accidental ingestion of
contaminants (e.g. from poor hand-washing hygiene
practices)
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Source Contaminants of Pathway Receptor Discussion SPR Linkage
Concern Complete?

Ecological Receptors | Plants may be affected by uptake of residual contaminants | Potentially Complete
(flora and fauna) from soil, with potential for plant die=backs Animals may

have direct contact with contaminated soil or ingest

contaminants through contaminated plants on Site.

Leaching of Human Health & Leaching from soil to groundwater and then migration via Potentially Complete
contaminants from Ecological Receptors | groundwater flow towards/the Wharekdrino Stream is a
soil then migration in | (Surface Water - potential migration pathway. Some of the grazing areas
groundwater Wharekdrino Stream immediately border the Wharekdrino Stream. The testing of
and Puniu River) h.thessoils (via'leaching tests) is proposed as a means of
' confirming if the exposure pathway is complete.
Sports Turfs (Former Organic and inorganic | Contact with skin or On-site human health’ | Excavation.workers may have direct contact with Potentially Complete
Bowling Green/Tennis | contaminants from accidental ingestion (maintenance contaminated soil on skin or the accidental ingestion of
Courts) spraying associated /excavation workers) contaminants (e.g. from poor hand-washing hygiene
with sports turf care - ‘ practices)
?F.)ge.srivggglglllers On-siteshuman health '\Future users may have direct contact with contaminated Potentially Complete
’ (future site users) soil or ingest contaminants through contaminated future

herbicid etals
erbicides, metals) produce grown on Site

Ecological Receptors | Plants may be affected by uptake of residual contaminants | Potentially Complete
(flora and fauna) from soil, with potential for plant die-back. Animals may

have direct contact with contaminated soil or ingest

contaminants through contaminated plants on Site.

Y, OF

i > 2

PG ki
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Source Contaminants of Pathway Receptor Discussion SPR Linkage
Concern Complete?

Sheep dip Metals and Contact with skin or | On-site human health | Excavation workers may have direct contact with Potentially Complete
metalloids, organo- accidental ingestion (maintenance contaminated soil on skin or the accidental ingestion of
chlorines, -nitrogens /excavation workers) contaminants (e.g. from poor hand-washing hygiene
and -phosphates used practices)
:ir:/(tar;?c’(i:(e.:nchlng of On-site human health | Future site users may have direct contact with Potentially Complete
(future site users) contaminated seil.on skin_or the accidental ingestion of
contamipants (e.g. from poer hand-washing hygiene
practices)
SNE 18 o NaX
Coptgm| £l ongthg

‘ F A |
Ecological Receptors 4 Plants may be affected by uptake of residual contaminants | Potentially Complete

(flora and fauna) \~from soil. Animals may have direct contact with
contaminated soil or ingest contaminants through
contaminated plants on Site.

Leaching of Human Health & ; Leaching from soil to groundwater and then migration via Potentially Complete
contaminants from Ecological Receptors | “groundwater flow towards the Wharekorino Stream is a
soil then migration in | (Surface Water - potential migration pathway. Some of the grazing areas
groundwater \ Wharekorino Stream immediately border the Wharekorino Stream. The testing of
and‘Puniu River) the soils (via leaching tests) is proposed as a means of

} confirming if the exposure pathway is complete.
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Source Contaminants of Pathway Receptor Discussion SPR Linkage
Concern Complete?

Landfill*

Note this part of the
conceptual site model
has been summarised
from the Fraser
Thomas closed landfill
assessment and
unless otherwise
noted is their
assessment of the
conditions of the
disposal sites and the
associated risk
assessment, for full
details please see
their report

Metals, hydrocarbons,
asbestos, medical
waste

Asbestos, metals,
hydrocarbons

Metals, hydrocarbens

Ingestion and
dermal contact of
contaminated
materials

Site users

Maintenance and
excavation/workers

Inhalation of ‘
contaminated soils
(dust)f.

Overland, transport
of contaminants
withinysurface water
and.sediments

Site Users

\
Neighbouringssite

users

Maintenance and
excavation workers

Downgradient
receiving
environments

Current use of the area is pastoral farming and animal
food crops.

Topsoil contains some minor elevated/contaminant levels,
including some asbestos contamination. The landfill area is
subject to intermittent access by site users and more
frequent but still intermittent animal‘grazing.

It is considered unlikely there would be an unacceptable
risk of contaminant exposSure to humans associated with
ongoing direct soil contact, except in the portions of the
areawith asbestos contamination.

This risk canbe further'mitigated through providing
relevant H&S advice to site users and through appropriate
management controls.

Topsoikcontains some asbestos contamination, while the
fill material also contains asbestos above
commercial/industrial levels. Medical waste is also present
in.the fill.

If soil disturbance activities are to be undertaken then
specific contaminated land management controls would
need to be implemented to manage potential risks.

Inhalation of contaminated dusts and asbestos fibres
generated during any disturbance of soils within the site
presents a risk to site users, maintenance/ excavation
workers, and neighbouring site users. [GHD notes this risk
is higher for maintenance and excavation workers due to
the more direct contact with the soil, including the more
heavily impacted soils in the disposal locations]

The risk is considered low for existing site users and
neighbours and can be mitigated through specific land
management controls during such soil disturbance works.

The landfill area generally has good grass cover. There are
some areas of exposed soils and some ponding areas
around the landfill areas, and therefore potential for
surficial silt/sediment from topsoil across the fill area to be
transported in surface runoff to the Wharekorino Stream.

Six monthly monitoring of Wharekorino Stream water has
found heavy metal concentrations to be lower than the
adopted ANZECC guidelines, but iron concentrations often
exceed ANZECC long term irrigation and aesthetics
drinking water standards. The Wharekorino Stream in the
vicinity of the site is typically subject to low flows and is
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Source Contaminants of Pathway Receptor Discussion SPR Linkage
Concern Complete?

considered unlikely to be used for water consumption or
long term irrigation.

The Wharekorino Stream merges with.the much larger
Paniu River approximately 670m below thelandfill site,
where it is considered unlikely, that after attenuation and
mixing, contaminants would be-recerded in concentrations
that would posean unacceptable risk to ecological
receptors.

If uncontrolied soil disturbanee (e.g. ploughing of landfill

area)’is undertakenythen potential exists for contaminant

release to the.downgradient receiving environment via soil
herosion and stormwater runoff. This is considered unlikely
' based on existingise of the landfill paddocks.

Leaching of Downgradient A complete,pathway exists for contaminants to leach from Complete
contaminants to groundwater-users fill materials to shallow groundwater beneath the site and
groundwater Downgradierit discharge to the Wharekorino Stream.

receiving i.Long term groundwater and stream water quality

environments . monitoring has shown elevated boron levels within the

groundwater and corresponding elevated groundwater

levels midstream and downstream of the site in excess of

upstream boron levels, but with all results complying with
‘ ANZECC 95% freshwater protection level standards.

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

Furthermore, it has been confirmed that there is a direct

\ | pathway for shallow groundwater under the landfill to flow
in to the Wharekorino Stream and hence be subject to

\ attenuation and mixing, so that any contaminants present
would not pose an unacceptable risk to ecological
receptors.
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A cultural impact assessment has been undertaken for the Site (Te Muraahi & Maniapoto, 2021) to capture and understand the cultural significance of the Site.
This will be used to inform LINZ of the demolition and remediation project scope. Further context as to the significance of these sites is included in the Cultural
Impact Analysis (Te Muraahi & Maniapoto, 2021).

This assessment has identified several cultural receptors, such as culturally significant sites, waterways, flora and fauna.

The identification of culturally significant areas is important for the management of earthworks associated with'the remedial work, including minimising
earthworks in these areas to minimise potential damage to these sites, sediment, and erosion controls«to’prevent runoff, and te avoid soil disturbance in these
areas. Each of these sites will need to be assessed to measure the level of potential risk of damage from'earthworks and other remediation activities.

Cultural receptors do not easily align with the typical conceptual site model, however these have been'included inithe separate table below as a way to identify
and acknowledge potential cultural risks.

Table 4 Cultural Impacts from Contaminated Soil
Contaminants of Pathway Receptor SPR Linkage
concern complete?
Contaminated soil Metals, hydrocarbons, Overland flow of Culturally significant Contamination may be mobilised during earthworks, or Potentially complete
pesticides, asbestos soil or sediments land areas froméexposed soil, and carried overland into significant
U~ Tmareas of the site or into waterways, and subsequently into
Waterways \plants and animals in or near the waterways. These
impacts may impact the cultural significance of the soils
_— « % | and waterways, and may impact the ability to collect kai
Flora and fauna from waterways. This can be managed via appropriate
| management plans during earthworks (sediment and
erosion control plans).
Metals, hydrocarbons, Leaching Underlying soil and Contamination may leach from contaminated shallow soil Potentially complete
pesticides | groundwater in culturally significant areas, leading to further degradation
of the soil or underlying groundwater.
FNY Y . .
. Groundwater Flora and fauna Impacted groundwater may flow into surface water, and Potentially complete
interactionswith subsequently impact the health of plants and animals who
' surface water live in and near the surface water.
Hydrocarbons Soil vapour Culturally significant Soil vapour may be carried through preferential pathways Potentially complete

areas (e.g. permeable soil) to areas underlying culturally
significant areas.
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4.2.1 Potentially complete pathways

Potentially complete pathways identified in the CSM included several potential exposure risks to human health and
environmental receptors from contaminants in the soil profile via ingestion, inhalation, dermal and produce
pathways.

The potentially exposure pathways fall within broadly typical scenarios as follows:

Excavation Workers — workers who come into contact with contaminated material as part of earthworks or soil
disturbance within the Site

o  Soil disturbance may result in the accidental inhalation of asbestos or metal-contaminated dust
generated during excavation works

e Soil disturbance may result in the accidental inhalation of volatile vapours generated during excavation
works from hydrocarbon or solvent sources

e Excavation workers having direct contact with contaminated soil on skin or the accidental ingestion of
contaminants (e.g. from poor hand-washing hygiene practices)

Future Site users — the Site will be left in a remediated state as per the requirements of the Deed and the
THDSP. This will include the removal of all buildings and leaving the Site in‘a-grassed state..Once
remediation is complete and the land passes from the Crown to new ©wners, those future ewners will need to
evaluate contamination issues in relation to any planned future development. Development will need to be
considered in the context of where the remediated areas are, where residual,concentrations remain and the
layout of the future development design.

Surface water and ecology— the Wharekdrino Stream has the potential to receive impacted stormwater and
sediment from the site

e  Overland flows and the stormwater network transporting impacted-sediment into surface water bodies
near the site, may be impacting the ecology of the waterways‘and impacting potential food sources in the
stream.

While the CSM is based on the protection of human and environmental health, cultural health also needs to
be protected. These concepts are oftetrinterwoven with each other, and often share several of the same
exposure pathways. As a result there is,the potential for risk to a number of cultural receptors from the
historical Site activities.
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4.3

Identified data gap resolution

The GHD PSI identified data gaps for further assessment in the DSI. These data gaps and their proposed
resolution are outlined below in Table 5. Further detail on the sampling schedule and analysis is also provided in

Sections 5 and 6.

Table 5

Identified data gaps

Understanding soil
contamination from HAIL
activities

Impacts on the
Wharekorino Stream

Two unknown building
uses:

e  Building 61

e  The former
building west of
Building 35

Dry Cleaning

Impacts under the
building slabs

Assessment of the impacts of HAIL activities
identified in PSI, that have not been
previously investigated.

While the biannual landfill discharge
monitoring required under consent 102269
(undertaken by FTL) has been monitoring
potential impacts on the Wharekorino

Stream, the potential for the Hospital site
impacts via stormwater discharge and
overland flow is not understood at this time.
The stormwater discharge and overland flow
may have contributed to impacts in the
stream and its sediments. \

The principal focus of this SAP, using a
combination of judgemental and composite
sampling approaches to collect a robust data
set. Detailed in Sections 6 and 7.

To address this sediment sampling will be
undertaken along points of overland\flow and in
the stream and discharge points from the
Hospital WWTPR,

SPLP analysis will assess if.there is evidence of

soil leachingweontaminants to groundwater, with
potential migration to the\Wharekdrino Stream.

Building 61 (also known as Shed 11) is a
small square building in the commercial
area of the Site. It has no windows @nd has
vents on the outside and currently,contains
a small above ground tank (potentially an air
compressor) and associated pipework. Its
exact use is unknown.<The'current utility
service plans for the area do not show a
piped connection to this building. Some
minor oil staining on,the internal floor was
evident.

The formertbuilding west of B35 was a
rectangular shaped building north of the
former glasshouses and in'the area used
histerically for horticulture..The building was
demolished but some, of the foundations and
the building outline,remains. As it has been
demolished the building does not appear on
the LINZ Building 1D list.

The AECOM gap assessment (AECOM,
2018b) listed dry cleaning as a data gap, but
no research of records or hospital laundry
practices has been undertaken until the
GHD PsSI.

Research undertaken by LINZ found that
dry cleaning is typically not used for
standard hospital laundry practices as it is
unlikely to meet health specifications for
sterilisation.

No records were found by GHD during the
PSI to demonstrate that chemical storage of
chlorinated solvents occurred on the site.

As many of the impacts of the HAIL
activities are likely to be within the footprint
of the buildings associated with the activity,
sampling of these locations is required prior
to demolition of the structure.
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wSampling'is propoesed through the floor of B61 to
| assess whetherany underlying impacts have

occurred. A single location is proposed,
comprising metals, hydrocarbons, semi-volatile
and, volatile organic compounds.

The former building use was likely tied to the
area’s historical horticultural use. Sampling is
proposed both around the building footprint and
within it. Samples will be analysed for metals
and asbestos, plus a range of pesticide and
herbicides.

To confirm there is no risk from chlorinated
solvents within the Site, soil sampling will be
collected and analysed for these chemicals in
targeted locations.

LINZ will excavate suitable holes in building
floors to enable GHD to collect samples from
specific buildings of interest.
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Fly tipping (or small There is anecdotal evidence of waste Key areas have been identified in the PSI from
scale waste burial) material being buried at the Site, but specific | aerial photography assessment. Other known
locations have not been able to be areas of fly tipping were removed by LINZ. GHD

identified. While one interview with a former | will undertake sampling in areas of suspected fly
employee was undertaken, it indicated that tipping. These will cover metals, asbestos,

this practice had ceased by the 1970s, hydrocarbons and volatile organic compounds.
historical disposal cannot be ruled out.

Areas of soil disturbance | Areas of potential soil disturbance were The area to the north of the former Wards F, G
and/or infilling identified in the PSI. These were in the area | and H will be sampled via test pitting. Samples
immediately north of the former Wards F, G | will be tested for metals, asbestos and SVOCs.

and H, in the area of the stream gully and to ' The remaining areas identified south of Building

the south of the hospital in the paddocks 30 and in the stream gully area have been
beyond Building 30. expanded into the scope of Fraser Thomas’
separate investigation.
Extent of Soll AECOM undertook an asbestos survey and | To address this, HAIL Environmental are
Contamination from developed an Asbestos Management Plan undertaking.investigations of the building halo
Deteriorated Building for the Site in 2018. Impacts were then with an XRF. This, alongside with the GHD
Fabric and Demolished partially assessed during the AECOM DSl sampling of the demolished buildings and
Structures however these were not fully delineated and | substations and the existing.data set from the

the full extent of the impacts from building AECQOM,DSI (AECOM,2019) will allow a better
fabric across the Site are unknown. In 2022, | understanding of.the extent of impacts from the
4Sight undertook more thorough surveying ¢! building fabric on.surrounding soil.

of asbestos and lead based paint as part.of 1

the demolition surveys which confirmedithe

buildings where lead and asbestos have

been identified in the building fabric:
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5. Sampling and Analysis Plan

5.1 Contaminants of Concern

Soil and sediment samples will be tested at a laboratory, from a selection of analytes in Table 6. The analytes
chosen for each sample will be specific to the contaminants of concern associated with the historical activity
identified in the PSI. Full detail on the sampling at each location is provided in Appendix C and is discussed in
Section 6.

Table 6 Soil & sediment sampling suites
| suitename  Descripton
Metals Arsenic, beryllium, boron, cadmium, chromium, copper, lead, mercury, nickel, ziAc (this is a
standard 10 metals laboratory suite)
TPH An assessment of the C7- C3g hydrocarbons in a sample. \ \ad
BTEX An analytical suite targeting benzene, toluene, ethylber:zieneiandiortho-, mega- aﬁd para-
xylenes (also part of the VOC suite)
PAH A suite targeting polycyclic aromatic hydrocarbong (als;) part of thegV6C suite)
PCB A suite analysing the PCB congeners underlyi;197tf;e Site; incluagith;a 12 dioxin-like PCBs.
VOC A broad suite containing volatile organic coimpg)unds inc]ud]ng cTIorinated hydrocarbons
SvOoC A broad suite containing semi-volatileio;ga?r;ic compounds v
Pesticides Organo-chlorine, -nitrogen andi-pr;;sp;worous pestigzae; and acid herbicides
Dioxins Dioxins PCDD and PCDF (ft;r c;ne iocation on]y, ;ite incinerator)
Asbestos Screening analysis fc;r asBestos, or aniassesisment if building fabric contains asbestos.
(presence/absence)
Asbestos (semi- Quantifying the per;entage of asbésg)s fines/free asbestos and asbestos containing material
quantitative) in a samples
Miscellaneous soil pH andit;taiorganic ca}b(;n g

5.2 Environmental Media to be Sampled
5.2.1 Saoll

Soil samples will be'collected in.order to understand the nature and extent of contamination in soil associated with
the identified HAIL activities'from the PSI. The focus of sampling is on the top 1 m of soil where the majority of
contamination is'likely to,be found (fuel/oil spills, pesticide residues, metal and asbestos from building fabric
deterioration). Howevergintorder to understand the potential risks to the groundwater pathway from soil, some
deeper sampling will.be undertaken in areas of suspected historical fuel and solvent use. Sampling depths are
discussed further.in Section 5.4 and Section 6.

5.2.2 “Sediment

Sediment will be sampled from the following areas:

—  Wharekorino Stream

—  The area downstream of a drainage basin that flows into the Wharekorino Stream

—  An area of discharges from the WWTP into the Wharekdrino Stream

This will provide a snapshot of contamination in sediments along drainage pathways and watercourses. Samples

are to be collected along the length of watercourses, including upstream and downstream of the Site and are
discussed in further detail in Section 6.
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5.2.3 Groundwater

The PSI found six groundwater bores within 500 m of the Site, but none of these were used for drinking water
purposes. Well screens are typically set at 60-70 metres below ground level (m bgl), with one at 33.5 m bgl. This
pattern of abstraction suggests that the shallow groundwater is not used in the area. The silts and clays that
comprise the dominant shallow geology are unlikely to support groundwater abstraction.

Soil sampling and field measurement results collected in the DSI will be used as a screening tool in the Site
Specific Risk Assessment in order to understand whether groundwater investigation is needed. The screening
process for this is as follows:

— Data from previous investigations has been used to highlight areas which may pose a potential risk to
groundwater (e.g former underground fuel tanks and areas which may have used larger volumes of chemicals
such as the former laundry). Soils will be collected from those locations for laboratory analysis. If initial
laboratory soil results are elevated, then additional leachability testing will be undertaken on soil. samples (see
Sections 5.3.3 and 5.4.4).

—  For fuel specifically, soil results can be compared against Ministry for Environment protection‘of groundwater
quality criteria to assess the potential for groundwater risk.

— Ifinitial laboratory soil results are elevated, then additional leachability testing will be undertaken on soil
samples

— Volatile organic compounds will be measured in the field using a Photo lonisation*Detector (PID) in areas of
higher risk (e.g. areas of known fuel or chemical storage).

— If the concentrations found in the soil are not considered t6 pose a risk to groundwater, then no further
groundwater investigation is proposed.

— Should an issue be found in soil that indicates a potentialgroundwater issue, this will be investigated
separately as it falls outside of the scope of this Project.

5.3 Remedial Standards & Soil Disposal Criteria

5.3.1 Process for Deriving Remedial Standards

The THDSP sets out the process for establishing remediation standards for the Site. However, at the date of
signing of the Deed, there wasnot'enough information available for the Crown to be able to commit to a particular
remediation standard to be achieved for all the T.okanui Deferred Selection Properties.

The THDSP Subpart B, Section 9.3 states,™...the Crown will use best endeavours to remediate:

9.3.1: 856% of the total land area of the Tokanui Hospital deferred selection properties to the rural residential
remediation standard; and

9.3.2: a contiguous area not'exceeding 15% of the total land area of the Tokanui Hospital deferred selection
properties, to the' managed remediation standard.”

The THDSP defines the two remedial standards in clauses 9.3.1 (rural residential) and 9.3.2 (managed) are to be
chosen in accordance with CLMG2 (Ministry for the Environment, 2011) or derived through a Site Specific Risk
Assessment. Guidance on this decision is provided within CLMG5 (Ministry for the Environment, 2021) and the
NES CS Users Guide (Ministry for the Environment, 2012) which states a Site Specific Risk Assessment can be
carried out whenssoil concentrations exceed Soil Contaminant Standards or does not fit the generic land use
scenario used in the guidance documents.

The Site does not fit the generic land use scenarios for a rural residential site and therefore a Site Specific Risk
Assessment is being undertaken. The Site Specific Risk Assessment will define the remedial standards using the
site specific soil information gathered during the DSI. These remedial standards will include:

—  Protection of human health criteria
—  Environmental protection criteria

The THDSP specifies that the land will be remediated in accordance with the applicable remedial standards (as
per those which will be developed in the Site Specific Risk Assessment), remove all vertical building structures,
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determine the extent of horizontal infrastructure to be removed and ensure that the site is free of building debris
and is stabilised by grassing.

5.3.2 Derivation of Site Specific Criteria

The process for deriving criteria using site specific information is set out in the NES CS Methodology document
(Ministry for Environment , 2011a). In summary, it allows the risk assessor to modify the generic assumptions that
underly the existing NES CS criteria in order to give a more accurate estimate of exposure.

This may involve modification of:
—  Toxicity

—  Default receptor assumptions on physical characteristics (weight) and behaviour (e.g. the frequency and/or
duration of exposure)

—  Exposure estimates — whether all exposure pathways assumed actually exist and whether genefic exposure
rates are realistic for the specific situation.

The derived criteria and the supporting rationale will be provided in the Site Spegcific Risk Assessment report which
will be prepared HAIL Environmental (see Section 7.8.3 for further detail on the DSI and Site Specific Risk
Assessment report contents).

5.3.3 Other Relevant Criteria

In addition to the generation of human health and environmental“¢riteria, the Site Specific Risk Assessment report
will also contain comparison with natural background concentrations and relevant soil disposal (landfill) criteria, in
the event that soil needs to be removed from Site.

Natural Background

Despite being labelled as contaminants, the metals analysed in DSI soil samples also occur naturally. In addition,
some man-made contaminants such as DDT were subject to.such widespread use that they are commonly found
in soil and the Ministry for Environment developed ‘backgroundtlevels for soils that DDT was not directly applied
to. For risk assessment comparison it iS important to understand the concentrations on Site compared to typical
background concentrations. The Sité Specific RiskiAssessment report will also set out the natural background
criteria and how they have been chosen.

Waste Acceptance Criteria

If soil is removed from theSite, it will need towbe disposed of to a suitably licenced waste disposal facility.
Fundamentally, the degree of contamination in the soil determines the type of landfill where it can be accepted.
Soils with concentrations less than background concentrations can go to a cleanfill site. Slightly contaminated
material can‘go t0 a managed fill site.” Higher concentrations need to go to an engineered municipal landfill.

The Site Specific Risk Assessment report will set out the applicable waste acceptance criteria and how they have
been chosen.

Landfill acceptance«criteria are based on the leachability of contaminants. A specific laboratory analytical test, the
toxicity characteristic leaching protocol (TCLP), is used as it replicates the chemical environment within an
engineered,landfill.cell. TCLP testing of soil from the Site is included within this SAP and is discussed further in
Section 5.4. The'TCLP results will be compared with the relevant landfill acceptance criteria in the Site Specific
Risk Assessment report in order to understand appropriate soil disposal options.
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5.4 Sampling Design
5.4.1 Approach to Sampling Strategy

A mix of sampling strategies will be applied as follows:

— Judgemental (also known as targeted) sampling around or within areas of specific point sources. This
includes:

e Identified Point Sources - e.g., fuel tanks, pesticide storage sheds, transformers.

e  Building Halos - the area surrounding the immediate building exterior or ‘halo’ is proposed to be sampled
using a combination of X-ray fluorescence (XRF) and laboratory analysis to assess the extent of metal
contamination around site buildings.

—  Systematic (or grid-based) sampling in areas of horticulture or grazing which are likely to have widescale
pesticide/herbicide spraying in a consistent and unform manner. Composite sampling techniques-are
proposed in order to collect data from these areas.

Details on all location-based sampling is provided in Section 6, with a summary of the samplingsstrategy described
below.

5.4.2 Judgemental Sampling

Point Sources

Sample locations have been selected around specific HAIL ssources using judgemental sampling to target near, or
within, a potential contaminant source area. For examplejsampling locationshave been selected around the four
sides of a former fuel tank, and at the Gardeners Shed samples are proposed both within the building (to assess
seepage to ground) and in external areas of concrete where pesticide drums may have been stored. Judgemental
sampling is proposed in all areas with the exceptioh of the grazing areas and horticultural area. The samples will
be submitted to Hill Laboratories in Hamilton under standard chain of custody documentation.

Building Halo Sampling: Metals & Previous Sampling Gaps

The previous 4Sight asbestos and lead paint survey found lead based paint on the majority of the buildings across
the Site — however sampling of the surrounding soilwas not part of the survey scope. In terms of this SAP, the
design of building halo samplingforlead based, paint was based on alignment with the AECOM 2019 DSI where
previous soil sampling transectsthad occurred.

In 2019 AECOM completed soil sampling in transects around building halos and X-ray fluorescence (XRF) testing
for lead in soil. In addition, the AECOMDSI included some limited test pitting around buildings. This comprised
12 test pits in the commercial area of the Site.

The GHD and'HAIL Environmental field sampling in the DSI will include a combination of XRF sampling and test
pitting around buildings.

Field screening will be completed using XRF in situ: a non-destructive technique used to estimate the content of
heavy elements in alsample by measuring the fluorescent (or secondary) X-rays emitted from a sample when it is
excited by a primary X-ray source.

As XRF méasurements vary to a certain extent depending on the soil matrix and water content, replicate
measurements will be collected at a minimum rate of 1 in every 10 measurements. As XRF is a semi-quantitative
technique, matched soil samples will be collected at a rate of 1 in every 10 measurements. Soil samples will be
collected to represent the lower, middle and upper range of lead concentrations identified by the XRF.

Buildings previously assessed during the AECOM DSI are excluded from the XRF assessment. Buildings which
are surrounded by impermeable surfacing or constructed from materials highly unlikely to include lead-paint such
as galvanised steel sheds and units with uPVC cladding are also excluded from the XRF assessment.

As a result of the exclusions above, targets for halo sampling include buildings B1, B5-8, B15, B17, B19-23, B27,
B30, B34-39, B42, B44-48, B51-54, B57, B59-62, B66, B67, B71, B75 and substations Sub1 - Sub8, in all some
47 potentially lead-painted structures. The locations of halo sampling transects are shown on Figure B3, Appendix
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B and are detailed in the Sampling Schedule in Table 10 of Section 6. Given the large amount of data — two
transects for each building would generate around 1000 data points.

Attempts will be made to locate lead halo around / within demolished buildings: Wards F, H, the former Nurses’
Home, buildings B4, B32, B52, and B64, using XRF. If successful, the apparent locations will be marked with
paint, and transects will be set out as for remaining buildings.

The AECOM DSI sampling has provided an extensive data set of metals and asbestos sampling. AECOM
collected transect data from around 13 buildings, plus test pits from around another 12 buildings. This, coupled
with the proposed DSI testing around 47 other structures will provide a comprehensive data set.

There are a handful of locations where proposed DSI sampling overlaps previous AECOM sampling. The
rationale for this is as follows:

—  Buildings 73 and 74 (Laundry Buildings) — Sampling is proposed to include chlorinated solvents as a
contaminant of concern. The previous sampling was focused on the building halo only and not for this family
of contaminants. As a result, test pits are proposed around the exterior of both buildings and inside B74 itself.

— Building 16 (Former fuel station and garage/workshop) — the previous halo sampling included enly-the
southern wall. Additional sampling is proposed around the south, east and west of the building and also
inside the building in the area of former vehicle inspection pits. The nerth side of the ‘buildingwas tested
during previous investigations around fuel system removal and further sampling is not,considered necessary.
The previous sampling of the southern wall included a surface sample for hydrocarbons; however better
depth profiling is required and the DSI proposes deeper sampling below thessurface.

—  Substation 1 — the previously collected samples were from/€xternal areas. The DSI proposes a sample inside
the substation itself, through the substation floor into the.underlying soil.

— Former Ward G — the previous sampling was focused on the southern'side of the footprint of this demolished
building. Further sampling is proposed to cover the northern part.ofithe footprint and provide more complete
coverage.

Building Halo Sampling: Asbestos in Soil

The lead based paint and asbestos survey.undertaken recently. by 4Sight (4Sight, 2022) identified that a number of
buildings contain asbestos and Asbestos Containing Materials (ACM).

Based on the identified presence of asbestos and ACM in=buildings present on the Site and MfE HAIL Guidance,
we have applied the logic described in Table 7, toridentify the need to consider assessment of soils for asbestos
where a building was identified in.the 4Sight 2022/survey was found to contain asbestos and ACM. Where a
building was not identified to/contain asbestos and ACM in the 4Sight 2022 survey, that building was excluded
from consideration.

Table 7 Logics#or determining @reas for consideration of soil sampling works

Areas identified for consideration of soil
sampling works

Mechanism for soil Within building Outside building
contamination to occur envelope envelope Rational

Asbestos may have been accidentally
released into the soils within the vicinity of
historic buildings. Therefore, these areas
have been given further consideration for
potential soil sampling.

Yes, unless soil sampling historically

Historical Demolition'works undertaken

Yes, where damage

was identified to be The soils in the immediate vicinity of these

Weathering of external No, considered medium or high in buildings may have been affected by
features of existing buildings under proposed the 4Sight 2022 weatherina. Therefore. these areas have
(e.g. external cladding), demolition works survey and historic b . g.f ith ’ ideration f
containing asbestos (refer below) soil sampling not een given turther consideration for
previously potential soil sampling.
undertaken
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Areas identified for consideration of soil
sampling works
Mechanism for soil Within building Outside building
contaminati