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TOITU TE WHENUA — LAND INFORMATION NEW ZEALAND
FORMER TOKANUI HOSPITAL DEMOLITION AND REMEDIATION
HORIZONTAL INFRASTRUCTURE ASSESSMENT REPORT

EXECUTIVE SUMMARY

Introduction

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

The Site is managed by Toitl Te Whenua Land Information New Zealand (LINZ) on behalf oftheiCrown 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.Jokanui 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 tothe Deed. TheTokanui 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, Maniapoto 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
for the demolition and remediation of the Sitezbefore it is available for transfer to Maniapoto. LINZ is the
Government agency responsible for delivering this project.

“Horizontal infrastructure” is defined in the THDSP as: “The roading and accessways, foundations and
services that the Crown, withsthe cansent of the'relevant Ministers as required, decides must be retained on
the relevant Tokanui Hospital.deferred selection property, in accordance with paragraph 9.9 of the Deed”.

It should be noted, thatat'the date of this report, it is assumed that building foundations will be removed as
part of the vertical dembolition package rather than under horizontal infrastructure as stated in the Deed as
the two are intrinsically linked. Building foundations have therefore been assessed under the Disposal
Options Assessment (Fraser Thomas;2023).

A decision has yet to be determined on how much of the horizontal infrastructure must be retained onsite.
Four options were shortlisted and used to inform funding approval from Cabinet based on onsite versus
offsite waste disposah AND the complete removal of all horizontal infrastructure or the removal of “some”
horizontal infrastructure. “Some” horizontal infrastructure in this context was not defined, but was assumed
for disposal optiohs evaluation purposes to be 20%. However, due the potential significant cultural,
environment, social, and economic impacts associated with this determination, approval to proceed must be
obtained from the Minister of Land Information, Minister of Finance and Minister for Treaty of Waitangi
Negotiations (together referred to as Ministers) and must take the views of the post settlement governance
entity, Te Nehenehenui Trust, into account.

To assist this process, LINZ engaged Fraser Thomas Limited (FTL) to undertake this Horizontal Infrastructure
assessment to determine the condition and extent of all existing horizontal infrastructure on the site, to help
inform the decision on how much, if any, horizontal infrastructure should be retained. This report will also
be used by LINZ to meet the requirements of paragraph 9.11 of the THDSP and the communication and
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TOITU TE WHENUA — LAND INFORMATION NEW ZEALAND
FORMER TOKANUI HOSPITAL DEMOLITION AND REMEDIATION
HORIZONTAL INFRASTRUCTURE ASSESSMENT REPORT

1.0 INTRODUCTION

The former Tokanui Hospital (the Site) is a former psychiatric hospital approximately 80 hectares (ha)
in area, with 74 buildings, a wastewater treatment plant, a swimming pool, eight substations, a closed
landfill (also referred to as the ‘existing disposal site') and substantial roading and underground
infrastructure and services. The site location and extent is shown in Figure 1 below.

Figure 1: Site location and extent showing 4 deferred selection properties (refer section 4.3.1)

The Site is currently managed by Toitd Te Whenua Land Information New Zealand (LINZ) on behalf of
the Crown but has been held in the Treaty Settlements Landbank since 1999 following the hospital’s
closure in 1998. Land held in the Landbank is Crown land which has been declared surplus can be used
as cultural or commercial redress in Tiriti o Waitangi Settlement claims.
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The Ngati Maniapoto (herein referred to as Maniapoto) Deed of Settlement (the Deed), that was
initialed in December 2020, acknowledged the cultural significance of the Site and the need for
demolition and remediation of the Site before it can be offered to Maniapoto. The Tokanui situation
is unique as no other property included in a Treaty settlement has required demolition and
remediation on this scale or required a commitment to undertake remediation in a deed of
settlement. In April 2021, Cabinet agreed new operational funding for LINZ to undertake the extensive
work required to enable the inclusion of the Site as a redress in the Maniapoto Treaty of Waitangi
Settlement. The Deed was signed by Maniapoto and the Minister for Treaty of Waitangi Negotiations
on 11 November 2021 and the Maniapoto Settlement Claims Act 2022, which gives effect to the
settlement, came into force on 28 September 2022.

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

“Horizontal infrastructure” is defined in the Deed as: “The foadifig and accessways, foundations and
services that the Crown, with the consent of the relevant ‘Ministers as\required, decides must be
retained on the relevant Tokanui Hospital deferred selection property, in ‘accordance with paragraph
9.9 of the Deed".

It should be noted, that at the date of thisireport; it is assumed, that building foundations will be
removed as part of the vertical demolition package rather than under horizontal infrastructure as
stated in the Deed as the two are <ntrinsically linked:! Building foundations have therefore been
assessed under the Disposal Options-Assessment (Fraser Thomas, 2023).

A decision has yet to be determineden how much'ef the horizontal infrastructure must be retained
onsite. Four options were shortlisted and used\to inform funding approval from Cabinet based on
onsite versus offsite waste dispésal AND.theicomplete removal of all horizontal infrastructure or the
removal of “some” hafizantal infrastructure: “Some” horizontal infrastructure in this context was not
defined, but was a@ssumed for disposal, options evaluation purposes to be 20%. However, due the
potential significant-"cultural, “enviconment, social, and economic impacts associated with this
determination, approval to proceed must be obtained from the Minister of Land Information, Minister
of Finance and Minister forTreaty of Waitangi Negotiations (together referred to as Ministers) and
must take the views of the post settlement governance entity, Te Nehenehenui Trust, into account.

LINZ have therefore engaged Fraser Thomas Limited (FTL) to undertake this horizontal infrastructure
assessment toshelp inform the decision on how much, if any, horizontal infrastructure should be
retained."For example, it may be beneficial to retain some roading to maintain vehicle access to and
through the Site, while some stormwater infrastructure may need to be retained to convey upgradient
runoff through the Site.

This report will also be used by LINZ to meet the requirements of paragraph 9.11 of the THDSP and
the communication and engagement process set out in the MoU with Te Nehenehenui, as part of

2 https://www.govt.nz/browse/history-culture-and-heritage/treaty-settlements/find-a-treaty-
settlement/maniapoto/maniapoto-deed-of-settlement-documents/
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providing Te Nehenehenui with relevant information to allow an informed view to be presented to
Ministers.

2.0 OBIJECTIVES

The primary objective of this Horizontal Infrastructure Assessment (HIA) is to determine the condition
and extent of all existing horizontal infrastructure on the site, with this information then being used
to inform decisions on the extent of this infrastructure to be removed or retained, both above (e.g.
fire hydrants) and below ground (e.g. pipes), and to support related decisions on waste management.
The intention of the investigations is not to produce as-built quality drawings, but instead sufficiently
detailed plans and other investigation findings to inform the above.

Secondary objectives include:

(a) To adopt a holistic approach taking into account environmental, social, cultural. and economic
factors that meet LINZ requirements and stakeholder expectations)comply with industry best
practice and government sustainability and broader outcomegoals:

(b) To meet the Crowns requirements under paragraph 9.11.1 ofthe THDSP andithe communication
and engagement process set out in the MoU, by providing the governance€ntity with relevant
information, including any supporting advice, or! material relied ‘upon to inform Ministers
approval, to allow the governance entity to-provide an informed view on what horizontal
infrastructure shall be retained, if any.

3.0 SCOPE

The scope of this Horizontal Infrastructure Assessment includes the following:
(a) Assessment of the current condition andyextent of horizontal infrastructure within the Site,
comprising:
e All roading and-associated payed areas;
e Retaining walls'(1);
e Water, stormwater and wastewater reticulation;

¢ Building heating system, comprising an underground concrete ducting system, with steam and
condensate pipes that were formerly used to heat the Site buildings; and,

e  Utilities —power and telecom.

(b) Desktopreview of available information, comprehensive site investigations including site
walkovers,.pavement test pits and deflection measurements, CCTV and underground services
detection, hydro excavation and topographical survey, followed by compiling updated horizontal
infrastructure plans and assessment of asset quantities, condition and estimated residual
lifetime.

(c) Review of relevant background information and specialist reports to help inform what
infrastructure could be retained or needs to be retained.

(d) Use of this information to inform decisions on the extent of the horizontal infrastructure to be
removed or retained, both above and below the ground, and to support decisions on waste
management (latter is covered in a separate report).
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(e) Detailed assessment of impacts of retaining the horizontal infrastructure groupings, including any
risks associated with retention of assets, and the environmental, social, cultural and economic
impacts.

(f) Detailed assessment of impacts of removing these infrastructure groupings, including considering
any risks associated with removal of assets, level of soil disturbance (including estimated
quantities) and the environmental, social, cultural and economic impacts.

(g) Provide a recommendation for a preferred approach, in consultation with LINZ.

(h) Contribute information to the Assessment of Environmental Effects (AEE) that enables the
identification and development of strategic options (separate report by others).

4.0 BACKGROUND INFORMATION

4.1 SITE HISTORY

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

The taking of the land and subsequent history/while in €rownh jownership is detailed in the
historical account in clauses 2.183 to 2.189,0f the Deed. Further history pertaining specifically to
the delivery of the demolition and remediation project is ‘provided in the Tokanui Psychiatric
Hospital Archaeological Assessmenty(CFH Heritage,2022), Preliminary Site Investigation (GHD,
2023 in draft at the time of this report),’and the Cultural Impact Assessment (TAR, 2021).

4.2 MANIAPOTO: FUNDINGTO REMEDIATE.THE TOKANUI HOSPITAL SITE

In February 2021, Cabinet noted (MCR-21-MIN-0002) that, for the redress to be inserted into the
Deed and before ratification of thessettlement claims bill could commence, Cabinet needed to
agree to new funding for LINZ tostindertake the demolition and remediation project. At the same
time, Cabinet agreed that the Ministers of Finance, Treaty of Waitangi Negotiations and Land
Information are required to make any final decisions on the level of remediation (i.e. whether
substantial roeadingsand access, foundations and services will be retained or removed) and
whether waste from the site will be transported offsite or contained in a purpose built disposal
facility onsite. Details“regarding the joint-Ministerial decision are described further in section
4.3.2, below;

4.3 MANIAPOTO CLAIMS SETTLEMENT ACT 2022 REQUIREMENTS
4.3.1 Tokanui Hospital Deferred Selection Process Overview

As noted above, Maniapoto and the Crown agreed to a unique, standalone process for the demolition
and remediation of the Site as set out in Part 9 of the Property Redress Schedule, which forms part of
the Deed. The Deed was signed by Maniapoto and the Minister for Treaty of Waitangi Negotiations on
11 November 2021 and the Maniapoto Settlement Claims Act 2022, which gives effect to the
settlement, received royal assent on 27 September 2022. This Act binds the Crown to meeting the
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requirements of the THDSP.

The following summarises the Crown’s obligations in carrying out the demolition and remediation
works. It is not intended to provide a full account of the requirement nor replace/override the terms
of the THDSP. The Crown will:

*  No later than two years following the settlement date, apply for all necessary consents required
for the demolition and remediation works, and if relevant, the existing and/or new disposal sites.
For clarity, the deadline to apply for consents is 24 November 2024;

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

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

*  Remove all vertical building structures from the property;

. Determine the extent of horizontal infrastructure to be removed, subject to Ministerial.decisions
described in 9.9 of the THDSP and outlined below in section 4.2.2;-and,

*  Ensure that, where the land has been damaged by the impact/6fithe"demolition and*remediation
works, it is left free of building debris, and is stabilised by grassing.

It is also worth noting that:

*  The site has been divided into four deferred selection properties.(refer Figure 1) allowing for
staged transfer of each property to the PSGE“as demoljtion~and remediation works are
completed.

*  The Crown will transfer management of the on-site wastewater pump stations and associated
infrastructure to either the PSGE or to the Waipa/District Council, noting that LINZ completed
decommissioning of the wastewater treatment plants and associated infrastructure in 2021.

*  The Crown is not required to remediatethe\existing disposal sites or any new disposal site
constructed on any of “the“four deférred“selection properties but must maintain valid
consents for any ongoingsmonitoring of these sites.

*  The Crown must/entera MoU with,the PSGE, setting out relationship principles and provides
a process forifcommunication’in,relation to the demolition and remediation works. Noting this
was completed'on 4 March2022.

4.3.2 Ministerial Decision,of Final Scope

As noted above, Cahinet agreed the requirement for joint Ministers to make final decisions affecting
the scale and approach of the demolition and remediation works. The THDSP and the MoU outline the
process for deCision making, and specifies that the two matters for Ministerial decision are:

*  whether demolition waste from the site, including hazardous materials, will be transported
offsite for disposal, or contained in a new purpose-built containment cell (new disposal site);
and/or,

¢ the extent of horizontal infrastructure, including roading and underground services, that will
be retained onsite.

The THDSP requires that, before LINZ obtains the Ministers approval for the disposal options and
horizontal infrastructure, LINZ will:

* provide the PSGE with relevant information concerning any horizontal infrastructure
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5.0 ASSESSMENT PROCESS

5.1 OVERVIEW

The assessment process is summarised in the following flowchart:

| Initial information review ‘

‘ Preparation of preliminary services plans ‘

v

‘ Identification of data gaps ‘

Obtain and review supplementary
information from LINZ

v
Prepare Services Assessment Plan for LINZ
Approval

Cultural induction (all staff.involved in
ground disturbancetinvestigations)

|

Undertake field investigations

Topo survey
CCTV — SW/WW

Undefground services detection - Water,
building-heating system, power/telecom

Hydroexcavation - selected locations

!

Updateiextent of existing horizontal
infrastructure and condition assessment

Spreadsheets
Plans
Photos

|

Assess options for making good

(where relevant)

Multi-criteria evaluation of retaining vs
removal:

Environmental
Social
Cultural
Economic

|

Recommendation of preferred options
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5.2 INITIAL INFORMATION REVIEW

The background information reviewed included the following:

e LINZ drawing “Horizontal Infrastructure Assessment — Building Area drawing” compiled by BCD,
dated 2/5/2022 (referred to as “site plan”). The investigation area extent is the hospital extent
shown on this drawing including any wastewater reticulation to the wastewater treatment plant
(WWTP) in the NE corner of the site, but excluding the nurses home in the NW corner of the site,
that is not shown on this drawing, but is referenced on earlier site drawings.

e  Opus Existing services layout plan (1) and plan sheets (7) (2015).

e 43 archived drawings comprising sheets BD.234-1 to 43 inclusive. The drawings register provided
comprises approximately 800 drawings in total, but with multiple duplicates (copies a andib).
However, review of the titles of the drawings not provided but listed in_the drawings register
indicates these largely relate to building floor and structural plans — these are assumed to.not be
relevant to this investigation (as these relate to above ground buildings‘and associatéd vertical
infrastructure).

e Multiple photos of buildings and structures in Areas 1-4 and.otherjitems (conCretesservice ducts).

e  Further information shared during the site visit of 13 December 2022, particulafly relating to the
nature of the services trenches and nature and extent of existing retainingwalls on-site.

5.3 PRELIMINARY SERVICES PLANS

From review of the above documents, preliminary plans were prepared by FTL using the Opus plans
as the basis, showing the roading network andiindividual services, based on our best understanding
of the existing situation, compiled from,cross-checking(the archived drawings provided against the
Opus services plans and the other additionallinformation provided by LINZ, as well as doing a number
of common sense checks to make our’own preliminary assessments of additional missing services.
These plans were used as the basisfor field investigations.

5.4 DATA GAPS ANALYSIS

This review indicatéd\that the seryvicessinformation was incomplete and identified some conflicts, as

summarised_below:

e  The steam and condensate'lines on the archived plans relate to the concrete duct sections on the
Opus plans. The archived plans provided (dwgs BD234-3 to 5) shows that new steam lines to Villas
A-D and Hall also featured up to two additional hot water lines in some locations.

e The Opus plansido not show the concrete ducting extending to all buildings, which would be
expected for, the majority of buildings.

e  The'power<cabling extent is missing connections to some buildings and some substations, while
it is significantly different from the power distribution network shown on dwg BD234-41.

e  The provided length of telecom cable on the Opus drawings is quite small at just 400m. Additional
desktop information was obtained from Chorus, adding on 5700m.

e The water supply network is relatively extensive, but some sections are isolated from others and
there is a lack of ring mains. Additional reticulation has been added to connect to the water
treatment plant and water tower shown on the site plan (buildings B7 and B54).
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6.0 FIELD INVESTIGATIONS

6.1 INTRODUCTION

Field investigations were undertaken of all horizontal infrastructure over the period March-May 2023
inclusive. These investigations involved the following sub-consultants:

®  WSP — pavement test pits and Benkleman beam testing;

e Barry Satchell Consultants Ltd — field instrument surveys;

e  (Civtec — underground services detection; and,

e CST Group Limited — CCTV and hydroexcavation services.

All field workers undertook a health and safety induction and archaeological induction on-site prior to

starting work. Those involved in ground disturbance works (pavement test pits\and hydroexeavation)
also took part in a cultural induction in February 2023.

This section begins with a summary of the hospital developmentitimeline, asf anjindicator of
infrastructure development timing and then describes for each service'the following:

e  Relevant background information;
e  Methodology
e  Results

e  Condition/lifetime assessment
6.2 HOSPITAL DEVELOPMENT TIMELINE

As part of preparation for field work.and'to inform the horizontal infrastructure condition and lifetime
assessment, historical aerial photographs werereviewed to understand how the hospital developed
over time in terms of roads, and«buildings to“givesan indicator of the likely age of the associated
horizontal infrastructure servicing the hospital.development. Representative aerial photographs are
included in Appendix A-andisummarised here. Drawing 33205/BSD001-004 shows the current state of
hospital development Using the aerial'photograph from the LiDAR 2022 survey, with buildings colour
coded to indicate the year they were first present on aerial photographs. Building IDs are from the
LINZ Building Area:Drawing; areas 1-4 relate to the 4Sight investigation groupings and are included for
reference.
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6.3.2 Methodology
The following methodology was undertaken to assess the roading/paving network:

e Visual inspection of existing roading network by FTL senior civil engineer to New Zealand
Transport Agency (NZTA) / Waka Kotahi guideline (June 2017) and monitoring of work done by
WSP as part of quality assurance/control (QA/QC) checks.

e  Coring and test pitting (pavement pits) of roadways to determine the construction make up —
pavement thickness, basecourse and subbase and subgrade + associated CBR testing: 39 tests at
approximately 300m intervals (Austroads recommendation for rural land use) but with test
locations adjusted taking into account the road network. Test pit locations were mapped onsite
and cross-checked against nearby site features. Methodology would involve:

0 underground service check at each location (by Civtec);

0 excavation of the pavement pit;

0 logging of basecourse, subbase and subgrade layers by suitably'gualified WSP"staff;

0 undertaking DCP test to a minimum depth of 0.9 m below the'start level in the base of the
pit;

undertaking shear vane tests in subgrade material (peak‘and residual strength values);
photographs of each pit and photograph showing each)pit location;

pavement pit log;

o O O O

reinstatement of pavement pits to ‘like fordike” state i.e. back to'pre-pit reinstatement but

with no resealing;

0 provision of a factual field and laboratory test report,iincluding reference to test standards,
all test results and site plan showing pavement pitiand DCP locations.

e  Corresponding calculations of roading materials utilising testing results — this was done in CAD
using measured roading lengths/and widths “eff the drawings provided and/or the Lidar
orthophoto and the investigation findings:

e Benkelman Beam Testing,of the existing'roadways near the pavement pit locations (39 tests).
Beam testing locatiens.were recorded‘by survey.

® Assessment ofwremaining life.span of existing roading and risks associated with site traffic
increasing .due,to clearance ‘works, utilising historical construction plans, information on past
traffie'and predicted future traffic, including site clearance traffic and the testpit/beam testing
results.

A total of 15 additional roading/pavement basecourse and subgrade samples were collected, with
these samples, being stored until a decision is made as to whether testing is required or not. Lab
testing, if done, would include testing of the basecourse for water content, particle size distribution,
plasticitytindex and CBR (soaked) and of the subgrade for reactivity and CBR (soaked and unsoaked)
for 15 samples. In our opinion, testing is unlikely to be required based on the roading options
considered in this report.

6.3.3 Visual Assessment

Visual observations of the roading network are summarised below, followed by representative
photographs. More details and site photos are appended.
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Figure 5: Typical settlement at service trench road crossings

Figure 6: Typical surface cracks
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Figure 7: Typical joint without seal

Figure 8: Typical potholes
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Figure 9: Typical speed hump

6.3.4 WSP Ground Investigations

WSP’s pavement investigations factual report, isdattached in Appendix B. The following tables
summarise the testpit logs and beam testing résults. These results are then interpreted in Section
6.3.5 of this report.
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Table 5: Test Pits Summary
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The following axle groups were used:
Truck = a front Single Axle Single Tyres and a rear Tandem Axle Dual Tyres (SAST + TADT)
Trailer = 2 x Tandem Axle Dual Tyres (2 x TADT)

Average No of Axle Groups per Heavy Vehicle (N-HVAG) = 4 (truck and trailer)
ESA/N-HVAG = 0.9 (weighted)
ESA/HV =36

ESA =17,340 x 3.6 = 62,424 (or 6.24 x 10%)

The predicted heavy vehicle traffic is equivalent to the cumulative heavy vehicle traffic on a typical
urban local access road over a 20 year design period as defined in Table 7.9, AUSTROADS Pavement
Design for Light Traffic.

Figure 10: Typical urban street hierarchy
6.3.7 Pavement Life

The pavement analysis is'based on the Empirical method specified in AUSTROAD Technical Report
Pavement Design andPavement Design for Light Traffic.

The analysis focused an the main(road with the highest design traffic of 6.24 x 10° ESA. The detailed
pavement analysis is appended.

The existing ‘asphalt and chip-=seal surface is at the end of its service life and unlikely to be able to
withstand the construction traffic.

Apart from the mainientrance, the pavement is expected to be at the end of its service life after the
site-clearing work.
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Figure 14: Three views of retaining wall showing the terraces and its general condition
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Figure 15: View of paddock with red circle showing future boiler-house location (1944 aerial)

Figure 16: View of boiler house (1957 aerial)

November 2023 Project No. 33205 Fraser Thomas
Toitd Te Whenua — Land Information New Zealand
Tokanui Horizontal Infrastructure Report



30

A. Typical duct section —from drawing “IP2 to Villas 4, 5, 6 + Annex and Male Staff Quarters” (1971)-(archive reference BD.234-12)

B. IP 3,4 &9 from drawing “IP2 to Villas 4, 5,6 +'Annex and Male Staff Quarters” (1971) (archive reference BD.234-12)
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C. Long-section from drawing “IP2 to Villas 4, 5, 6 + Annex and Male Staff Quarters” (1971) (archive reference BD.234-11)

D. Long-section from drawing “Villas 8 &'9” (1971) (archive reference BD.234.09)
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E.

IP 6 from drawing “IP2 to Villas 4, 5, 6 + Annex-and Male Staff Quarters”
(1971) (archive reference BD.234-11)

F.

IP8 from drawing “IP2 to Villas 4, 5, 6 + Annex and Male Staff Quarters”
(1971) (archive reference BD.234-11)

Figure 17: Typical Steam Pipe Duct Sections, Longsections and Details
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6.5.2 Methodology

From the preliminary site visit and discussions with CST Group/Civtec, it was agreed that CCTV survey
of the concrete ducting was not viable, as the access chambers inspected had multiple pipes with
brackets and supports running through these ducts. As archived plans showed the steam lines
comprising ungalvanized mild steel and the condensate lines comprising copper, EML survey was
considered viable. Hence, the following approach was undertaken instead:

e  EML survey by Civtec along the concrete ducting network to confirm the alignment and depth of
this system.

e  Follow up visual inspection and topographical survey of access chambers to capture pipe
diameters, locations, chamber lid levels and depths, including photos of the access chamberand
inside the chamber.

* Assessment of remaining life span of concrete ducting and associated,pipework based on visual
inspection. This will include assessment of potential to recover the metal pipework andfittings
for recycling as scrap metal.

6.5.3 Results

Concrete ducting layout plans are set out in drawing 33205/1500, with associated long-sections in
drawings 1510-1513.

The EML survey confirmed the alignment shown on the WSP/Opus’planswas generally correct.

Onsite observations have been undertaken by, FTLstaff to confirm the condition, size and cover of the
concrete ducts and pipes.

The total confirmed concrete ducting.length is 2937my,along with 37 access chambers. This is based
on a synthesis of the surveys undertaken by WSP/Opus and EML, with the remaining information
based on assumptions derived,from the duct design.drawings.

Ducts:

e  Concrete ducts hayeah average‘cover of 0.3m, but in some sections the concrete duct is at
ground level,/and in otherfareas there is up to 1.2m cover.

®  The sizé of the concrete,ducts was measured to be approximately 500 x 600mm (inner
measureéments, i.e., voidispace)) with 100mm thick reinforced concrete walls. However, there is
some variability between different access chambers.

e  Based on onsite'ebservations, there was no obvious deterioration of the concrete ducts, but no
access was possible to the duct space between each access chamber. Hence, only a small
portion of the’ overall concrete ducting system was inspected, making it difficult to draw
conclusions about the entire system.

Chambers:

e 37 concrete service chambers measuring approximately 1.75m wide x 1.25m long have been
located at ducting intersections, or changes in direction.

e Some of the chambers are at ground level and some are 0.5 - 1.0m out of the ground as
pictured below.

®  Aswith the ducts, the concrete and reinforcing are largely undamaged.
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Pipes:

The ducts generally carry two pipes, the larger one was the steam pipe and the smaller one the
condensate pipe. In some chambers, three pipes were observed, with the third pipe possibly
being a hot water pipe as shown on some of the archived drawings.

The steam pipes appear to be mild steel, as shown on archived plans. This pipe and any other
steel fittings in the chambers have significant rust, but are still intact and all of the pipe
supports are also intact.

The condensate pipes appear to be copper, based on a lack of significant rusting and the
blue/green colouration on many pipes.

Fittings and brackets appear to comprise a range of metals, including'some brass fittings.

It was expected there might be some lagging around the steam pipes butithere were no signs of
any lagging in all the access chambers inspected. It was not possible to check forlagging in the
ducting between chambers.

Typical 'Concrete duct access chamber | Chamber —central area
(chamber is above ground)
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Chamber — LID KO1 located at B55 Ward K

Chamber — LID /KO1 located at B55 Ward K
showing the internal duct height as 500mm

Chamber —LID KO1 showing 50mm cover where
the duct connects to the building

Chamber 1606 at B48 Ward 16 (BSCL photo
092110)
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Chamber EDU04 at B51 EDU (BSCL photo
141406)

Chamber K12 Located NW of the site (BSCL photo
114040)

Chamber HO8 located at B48 Ward. /16 (BSCL
photo 101117)

Chamber 925 located at B29 Ward 7 (BSCL photo
135614)

Chamber 911 located at B30 Ward 8 (BSCL
photo 133524)

Chamber 1301 located at B44 Building 13 (BSCL
photo 111437)
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Chamber 505 located at B27 Ward 5 (BSCL | Chamber H14 located north,of substation 8 (BSCL
photo 145044) photo 095615)

Chamber L20 located at, B71 Garage (BSCL | Chamber L20 located at B71 Garage (BSCL photo
photo 131918) 131926)

Figure 18: Photos.of the Concrete Ducting System
6.5.4 Condition Assessment

As stated earlier, the majority of the concrete ducting system is likely to be of similar age to the boiler
house (constructed between 1944-57) and is likely to have been extended over the years since then
until the hospital was developed to its full extent by 1979.

The concrete ducting system is obsolete and serves no purpose currently.

The pipework and associated fittings are in poor condition and would have an asset condition rating
of poor (4) or very poor (5). They are all metal (mild steel and copper pipes and some brass fittings)
and hence of value as scrap metal.
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No asbestos lagging were viewed in the access chambers inspected. It is also possible that some form
of lagging (likely asbestos) may have been used to insulate the steam pipes between chambers and
could still be in place but this has not been checked as part of this investigation. The contactor’s
methodology for any pipe removal will need to allow for checking for this and following appropriate
protocols if any asbestos lagging was found.

The concrete access chambers and ducting are in reasonable condition, noting that the concrete
ducting between each chamber was not inspected as part of this investigation. The ducting and access
chamber system could potentially be left in place for repurposing for future services reticulation as it
forms an extensive network covering most of the Site approximately 2.9km long.

6.6 WATER RETICULATION
6.6.1 Background Information

Former Trunk Watermain

WSP (March 2022) undertook an investigation of the DN200~AC Trunk watermain condition that
provides water to the hospital. This trunk watermain conngcts tosthe Waipa DC (District Council) Te
Awamutu public water supply system at Puniu Road, and traverses across‘private farmland in a
relatively straight line to Tokanui, terminating at the water supply reserveirs at Tokanui. The overall
length of the trunk watermain from the Waipa(DC supply pointsis, approximately 5.95 km. It is
understood that this trunk watermain was installed around the late 1970s to early 1980s, replacing an
earlier supply line. It is inferred from this that the hospital water supply network is even older.

Figure 19: Trunk Watermain Testing Locations (Site is on left hand side of image)

WSP advise in this report that approximately 0.95km of the AC trunk watermain that ran through the
former hospital precinct was replaced with a DN180, PE100, PN12.5 pipeline in 2021, that runs outside
the Site. WSP/Opus drawings for these upgrade works refers to the old AC trunk watermain being
abandoned, rather than removed. The location of the abandoned watermain is shown on Figure 20,
from WSP/Opus drawings. These abandoned lines comprise the following:
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e  The main water supply line that enters the Site at its central northern boundary and runs to the
water treatment plant and then in an easterly direction, likely across the redundant road crossing
to a reservoir located offsite to the east. This line is the one most likely to be the 200dia AC trunk
watermain. Its length scaled off the WSP/Ops drawings is 800m (of which 700m is within the
investigation area). It is assumed from the drawings provided that there was a direct connection
from this watermain to the water treatment plant. Another possibility is that the watermain
continued to the reservoir and a gravity return line provided water to the treatment plant. At the
eastern site boundary, the WSP/Opus drawing 45 refers to the trunk watermain connecting to an
existing 150dia ductile iron main, 0.9m deep.

e  There are two, likely smaller, water supply lines shown as being abandoned on the eastern side
of the site, one shown as supplying water to the former WWTP and the other of unknawn
purpose. These lines have estimated lengths of 300m scaled off the WSR/Opus drawing..These
pipes have not been included in the water supply inventory as they are located outside ‘the
investigation area.

e  There is a third line which is supplied from a separate supply along Te'Mawhai Road to the west
of the site, which supplied water to the houses along Te Mawhai Réad and to‘the Site’s swimming
pool. The main line, ignoring the lateral house connectionsis 550m long,»measured off the
WSP/Opus drawing. The separate WSP/Opus drawing 85, detail 10 refers to the existing
watermain along Te Mawhai Road being DN100stainless steel pipejdlm deep (from drawing C45).
It is inferred from this that the pipe running thtough the sitesis,100mm diameter, but the pipe
material needs confirming as it would be‘unusual‘for an underground line to be stainless steel.

These drawings also show that the existing houses along/Te Mawhai Road and the two clusters to the
east of the site (Croasdale Rd and Tokanui Village) aresprovided with water from the new watermain
and are now independent of any,water reticulationswithin the Tokanui hospital village itself. This
means that removal of the waterreticulation.system within the Site will not cut off the water supply
to users outside of the Site:
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Figure 23: Independent Farm Animal. Water Supply.

6.6.3 Methodology

The following methodology.was used ta investigate the Site’s existing water reticulation network:

Visual inspection of assets, including fire hydrants and valve boxes, based on the Opus services
plans.

EML survey tracing of the water supply network.

Investigation around valves and other features to determine depths to the top of the water supply
pipes.

Potholing in relevant locations by hydro excavation to confirm depth, size and condition of asset,
where necessary based on the findings from the above works.

Topographical survey of pothole locations and identified features (valve chambers, fire hydrants,
water meters, etc.).

Review of water system findings and a supplementary site inspection to check particular areas
and fill in identified information gaps.

Results compilation and condition assessment; preparation of drawings and supporting
appendices. The condition assessment was based on the following grading system from the
NZWWA (1999) New Zealand Infrastructure Asset Grading Guidelines — Water Assets”.
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finding water supply lines still in place that used to serve the now removed buildings D01 (north-
eastern corner) and DO2-D0O4 (western side).

The EML survey could not pick up any water supply system in the southern half of the site, due to
these pipes being non-metallic. Hence, hydro excavation survey was used to confirm pipe alignments
and depths in this area, followed by supplementary visual inspections for valves and fire hydrants.
Some of the hydroexcavation pits did not pick up any water lines where expected, confirming the
absence of such lines in these areas (or the routing may be different than what was shown on the
WSP/Opus plans).

The abandoned water supply pipes shown on the WSP/Opus water reticulation plans were provided
to FTL following the initial investigation and hence were not specifically checked for during the initial
site inspection or EML survey. Based on the EML survey not being able to detect any non-metallic
water supply pipes onsite, it is likely to have not been able to find this AC watermain. Some checks
were made during the further site inspection of May 2023, but no valve\boxeswer any othef indications
of these pipes were found. However, this was a relatively basic check, due'to a lack of.time. Hence, no
condition assessment has been made of this system. However, the WSP / Opus, trunk watermain
condition assessment (March 2022) assessed the condition of this trunk watermain to range from
Grade 2 (good condition) to Grade 4 (poor condition). They assigned an overalligrading of 3 (moderate
condition) to the 5km long watermain (which includes/the 950m portion,running through the Site),
with some sections in worse condition. They concludedithat this pip€line is generally unlikely to be at
risk of pressure failure before the early 2040s;/however, some sections may be at risk from 2037.

Further investigation of the Site’s water supply.system was conducted on a site visit on the 24" May
2023. Hydrant locations to the north.and south of the sité'were excavated to determine the material,
condition and pipe size of the watermain. It was found'an site that the watermain in the northern
area found by the EML scans were uripainted 100NB ductile iron pipes wrapped in denso tape. Based
on inspections on the above ground hydrants.and valve chambers which have heavily corroded pipes,
it is inferred that the corresion_ has mostikely propagated into the underground pipes as they are
unpainted. Hence, it issexpected that the existing ductile iron pipes are in generally poor to very poor
condition (grades 4-5).

To the south.of'the site, it was found-that the pipes which could not be determined by the EML scans
were 100“to 200NB asbestos cement (AC) pipes. The condition of the AC pipe was not very clear;
however it is inferred,that the pipes are likely to be in poor condition.

Discussions with LINZ identified that the length of asbestos watermain had a major impact on
infrastructure removal costings. Hence, further hydroexcavation and investigations of the existing
extent of the"asbestos cement (AC) watermain pipes was undertaken by Civtec in collaboration with
Fraser Thamas to more accurately delineate the extent and location of AC pipe. This involved a site
walkover by Civtec with FTL to check the watermain pipes in the southern area on the 30/06/23.
During the site walkover, it was also confirmed that the 200NB AC pipe to the east of the site as per
the OPUS plans does exist, as an air valve chamber mounted on a 200NB pipe was found at the
approximate location as shown on the OPUS plans. Civtec undertook further hydroexcavation work
during 03/07/23 to 07/07/23. The Civtec hydroexcavations were undertaken at the southern area of
the subject site where their initial EML scans did not pick up any watermains. The hydroexcavation
investigations confirmed that most of the water pipes as shown on the OPUS survey that were not
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Air valve chamber found on the 200NB AC line
east of the site as per the OPUS plans

Location 35 (referto\photos below)

150mm AC pipe found at location 35, refer to
Civtec documents.

In ground hydrant found at approx. location 35

Figure 24: Water supply investigation potholes in the northern and southern areas
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6.7 STORMWATER RETICULATION
6.7.1 Background Information

Review of site topographical data and aerial photographs shows that stormwater runoff from rural
farm land to the west of the site flows into and through the site via a combination of open channels
and pipe reticulation, discharging into a tributary of the Wharekorino Stream and then flowing to the
north under Te Mawhai Road, into the Piniu River a short distance downstream. This system is
referred to as the trunk stormwater system.

The 4Sight ecological assessment found three natural wetlands within the Site at different locations
along the trunk stormwater system. These wetlands are described in more detail in Section 7 of this
report.

Archived plans show that the stormwater system was designed to have some,flood detention areas
located in the central and north-eastern corner of the site, before discharging-into a tributary.of the
Wharekorino Stream. A stormwater pipe is shown on these plans as running under the.flooddetention
basin, which has separate culverts feeding into it, with a re-entry structure conveying water from the
flood detention basin into the underlying stormwater system. This.system is shown'in/Figure 25 below.

The Wharekorino Stream drains through the eastern side of the'site. Field investigations found that it
is piped through the old disposal site by a 1350 diaméter.culyert (culvert3.in Figure 13), while another
culvert (culvert 2 in Figure 13) is inferred to run undétithe redundantiroad embankment crossing over
the stream into the site.

The stream then flows under Te Mawhai Rd via aicompletely submerged culvert. Waipa District Council
have advised that this culvert is a 1600mm dia concrete ‘pipe (according to their RAMM records)
installed in the early 1970s. Water ponding is comman along the Wharekorino Stream both above and
below Te Mawhai Road, with.no obvious cause béing found from a stream bank walkover down to the
Puniu River junction. However, this section ofithestream is referred to as “swamp” on some old survey
plans so the ponding could potentially be/due to the stream bed gradient being very flat. The stream
catchment at culvert/3_is 440ha increasing to over 600ha at Te Mawhai Road, so the stream has
constant flow in it

These culverts were not specifically investigated as part of this assessment, other than efforts were
made to locate and check culvert 2 as part of the separate roading assessment.
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Grated lid at manhole L.0 where the trunk sewer | Benching.and*funning water_.inside manhole L.0
forms a junction towards the east. wherejthe/trunk 900mm diameter stormwater
pipes.form a junction:

Trunk mainsgrated inlet from eastern detention | View of the stream which the outlet discharges
area to the stream (flooded possibly from a | to (standing on the road looking down).
blockage or backwater).

Figure 27: Stormwater Trunk System Photos

Whilst the scope did not include investigating building laterals, it was found onsite that some buildings
had many manholes around them and it was not possible to know if these were stormwater or
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6.8.2 Methodology

The following methodology was used to investigate the Site’s wastewater system:

®  CCTV survey of the stormwater system focusing on main and submain lines to assess its condition,
using a combination of crawler camera unit and pushrod camera for smaller pipes. This generally
excluded pipes connected to individual buildings as discussed at the prestart meeting. CCTV logsheets
are included in Appendix F.

e  Followup topographical survey utilising Precise Levelling Survey Equipment at accessible locations
(manholes, chambers, culvert inlet/outlets) to collect relevant information, particularly pipe
materials, depths (z values) at manholes and pipe inlet/outlets. Each manhole has a photo of the area
and of the invert. The first photo has a small white board included with the date, time, feature and
survey point number.

e Datareview and analysis, followed by a supplementary field inspection to check¢particular areas/and
fill in identified information gaps.

e  Condition assessment and residual lifespan assessments.

e  Drawings preparation and compilation of relevant appendices.

6.8.3 Results and Condition Assessment

The CCTV survey for the wastewater picked up most of the wastewater lines; however the main trunk
sewer going through the middle of the site to the pumpsstation in the north€ast corner of the site
was mostly unable to be surveyed as the lines were blecked and filled with:water.

It was found that the wastewater pipe system*eomprised of 100mm,150mm and 225mm diameter
pipes throughout the Site with 225mm pipes being found ‘on“the CCTV survey connecting into the
trunk sewer. As the remainder of the trunk sewer was.flooded, it is assumed that this is 225mm
diameter as well.

Figure 32 displays the CCTV as-built'map for the existing wastewater found on the site.

Wastewater system layout drawings are setloutyin drawings 33205/1000-1009 with associated pipe
and manhole drainage schedule’information‘en’drawings 33205/1020-1025.
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Trunk Sewer (MH1) Deep pititaking the dropper going to the east (MH1)

Lateral dropper connection into Trunk | MH2 unable to be observed as the pit was filled with
Sewer (MH1) water

Figure 33: Photos of the trunk wastewater sewer system through the site

A wastewater pump station was found in the southwestern area of the site at the location shown on
Figure 34. This wastewater pump station is known to service building B52 (Old house by the EDU). To
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the north west of the site, above ground DN150 steel wastewater pipes were found, with these pipes
being heavily corroded. As mentioned in the stormwater section, it is possible that these pipes have
cross connections to stormwater as it was seen on site that water was leaking from the pipe joints and
there are no known stormwater connections into the wetland in the northwestern area.

Flooded Wastewater Pump Station, (from CST | Corroded DN150 steel pipe above ground (found
CCTV survey) inwnorthwest of the site)

Figure 34: Photos of other wastewater features found on the site

As for stormwater, whilst'thelscope did hot include investigating building laterals, it was found onsite
that some buildings had many manholes‘around them and it was not possible to know if these were
wastewater or stormwater manholes; and lateral connections or not, until opened up. It was quite
common to" findisthese manheles to be installed in situations where inspection chambers would
typically be'used today.

During the CCTV suryeyy)some manholes were found to be flooded and were pumped out to enable
the CCTV survey(toncontinue. Prior to pumping out, water samples were collected and tested to
determine wheére the water could be disposed of. Two of the three water samples collected contained
elevated,levels.of copper, lead and/or zinc exceeding the ANZECC guidelines for 95% protection of
freshwater'species, while slightly elevated E. coli levels were present in one sample, as summarised in
Table 14. Water from these manholes was disposed of by sucker truck as trade waste.
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Figure 35: Power.cable as built plan

The SWP service plans only,showed 300m of telecom lines. Supplementary as-built information was
obtained from Chorus;'adding an additional 5000m of telecom lines.

6.9.2 Methodology

The following methodology was used to investigate the Site’s power and telecom systems:

EMLsurvey of selected locations to confirm the alignment and depth of the network.

FTL topo survey to capture key data at exposed potholing locations to accurately capture location
and depth and other identified features (e.g. power and light poles, pull pits, etc.), including
photos of visible assets.

Data review and analysis, followed by a supplementary field inspection to check particular areas
and fill in identified information gaps.

Condition assessment and residual lifespan assessments.

Drawings preparation and compilation of relevant appendices.
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6.9.3 Results and Condition Assessment

Power and comms layout plans are set out in drawings 33205/1300 and 1400 respectively.

EML service scans found underground power and comms throughout the site quite successfully.
Further to this, the topographical survey picked up all existing light poles on the site along with the
power poles and comms pits. Overhead power lines were also present and recorded. Figure 36 below
displays the service scanning map showing the water, power and telecom (Chorus) lines found.

Figure 36: EML Service/scan sketch

Civtec also conducted hydroexcavation on the power and comms at 37 locations on site to check for
any asbestos cement (AC) ducting'in Oct/Nov 2023. It was found that most of the power and comms
cables weredirect buriedwwith occasional power cables being ducted in steel pipes and comms in
100mm PVC ducts. No,asbestos cement ducting was found for the existing power and comms. Refer
to Appendix E for the,associated Civtec documentation.

The following table provides an asset inventory of the power and comms. The condition of these assets
was not fully‘investigated, due to the non-intrusive investigation methodology adopted. However, it
is inferred,.to be moderate to poor, based on the age of these assets and the condition of any visible
above ground power/telecom features.
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7.0 FACTORS AFFECTING DECISION ON HORIZONTAL INFRASTRUCTURE TO BE
RETAINED

7.1 HERITAGE, ARCHAEOLOGY & CULTURAL SIGNIFICANCE

The CFG Heritage Limited (CFG) Archaeological Assessment (February 2023) states that there are no
recorded archaeological sites in the project area, and there are no records of archaeological work
undertaken either in or near the vicinity of the project area. However, it is located near the southern
banks of the Piniu River, which was central to the pre-European Maori settlement of the area,
adjacent to major battles during the Waikato War, and would become the southern boundary of Te
Rohe Potae (the King country), all of which suggests previously unrecorded archaeological material
may be present.

CFG advise that the area around Tokanui Hospital itself has not been™well surveyed;swith
archaeological field work tending to be focused on developed settlements or constrained by
development plans. Six archaeological sites are recorded within 2kmgofithe hospital grounds, all of
which are pre-European Maori pa.

CFG refer to how in 1923 concerns were raised by Raureti Te Huia, regarding two urupa (cemeteries
or burial sites) which the Government had failed to protéctias promised. Qne”of these has been
identified as the nearby Pukekawakawa burial reserve/which’is outside the project area. The exact
location of the second is unknown, although it is-believed to be _Within the hospital grounds (Te
Muraahi & Maniapoto 2021: 48).

CFG undertook a hillshade LiDAR model analysis of the site,and identified the following areas of
potential archaeological interest:

e This comprises a hill that extendsthrough the ¢entre of the former Tokanui Hospital in the form
of a headland, bordered by a'stream (large pink,area, western side in Figure 37). Although there
is evidence of ground maodification for roading and structures across the hill, there is potential for
previously unrecorded archaeological sites being present here based on its position as a high
point surrounded by historic wetlands, in an area which historic sources and oral traditions
indicate was Used by Maori pre=1900.

e  Thisis assmall hillon which'the'former Tokanui Hospital morgue stands and comprises a headland
resting,at the intersection ‘of, and overlooking, two small streams (small pink triangular area,
eastern side in Figure 37). The hill is covered in exotic trees, with native undergrowth and has a
stepped eastern slope.

CFG and Iwi havealso identified a number of other areas as culturally significant to mana whenua.
These are shown'in blue on Figure 37.

Removal of existing horizontal infrastructure from these areas of heritage, archaeological and cultural
significance will require further assessment and development of accidental discovery protocols to
follow in the event of soil disturbance finding something of potential interest.

All archaeological sites, based on evidence of pre-1900 human occupation, whether recorded or not,
are protected by the provisions of the Heritage New Zealand Pouhere Taonga (NZHPT) Act 2014 and
may not be destroyed, damaged or modified without an authority issued by Heritage New Zealand
Pouhere Taonga.
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Itis understood that the Archaeological Authority requirement does not exclude a particular area from
disturbance associated with any redevelopment, demolition or remedial works, but introduces a
further process that has to be gone through before any works are undertaken in such areas, with the
potential risk that archaeological features may be found, triggering further investigations and
protection/relocation/management measures.

Figure 37: Tokanui Hospital Site — Heritage, Archaeological and Cultural Areas of Interest
7.2 HIGHLY PRODUCTIVE LAND\USE CLASSIFICATION

The National Policy Statement:forHighly Productive Land came into force in October 2022 and places
restrictions“én rezoning, subdivision and land use proposals on land that meets the transitional
definition of Highly Productive Land (HPL) — Land Use Capability (LUC) Classes 1-3, with some
exceptions. This transitional definition applies until each relevant territorial authority provides a
regional policy statement containing HPL maps for their region and this policy statement is operative.

The siteds zonéd//Rural Zone’ (Waipa District Plan, 2019 — Map 12), while LUC maps indicate that most
of the site (refer Figure 38) falls under LUC Class 2 which is defined as “very good multiple-use land,
slight limitations, suitable for cropping, viticulture, berry fruit, pastoralism, tree crops and forestry”.
Hence, the majority of the Site would be classified as HPL Class 2 under the NPS-HPL.

However, Soil and LUC Consultant, Dr Scott Fraser, has advised that the LUC maps do not accurately
reflect what was on the Tokanui village land in the 1980s, which needs to be considered when planning
site restoration works. He considers that areas of the Site occupied by existing infrastructure would
not currently be considered HPL.
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He has further advised that to restore the land to LUC Class 2 or 3:

®  horizontal infrastructure would need to be removed to allow for normal cultivation activities
associated with arable land. To allow for some crops that require deep tillage, no infrastructure
within the top 30cm would be a requirement.

e  Site drainage also needs to be taken into consideration. Any surface or sub-surface drainage
required to maintain land as 3w or better would need to be maintained or developed to meet
the requirement of HPL. According to Table 14 in Lynn et al. (2009) a 3w subclass can have a
moderately high water table (within 45cm of the soil surface) for 6 months of the year. Removal
of horizontal infrastructure would need to take account of any works required to maintain
drainage across the area to be restored to HPL.

Figure 38: Tokanui Hospital Site — HPL Class 1 and 2 Overlay
7.3 ECOLOGY

4Sight (February 2023) undertook an ecological opportunities, constraints, and mapping investigation
to provide infarmation on the sites ecological state and to identify any potential constraints arising
from the ‘demolition works that may trigger additional consenting requirements. This comprised a
desktop review and site investigation to identify any ecological features, potential fauna habitat and
species within the Site boundary. Wetland delineation was undertaken in accordance with the wetland
delineation methods set out in the National Policy Statement for Freshwater Management (NPSFM).

Natural Wetlands: Their investigation identified three natural wetlands within the Site.
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1. Wetland 1 is located within a large depression area that is understood to function as a flood
detention basin, with water temporarily stored in the basin discharging through a culvert at the
eastern end of this basin into the Wharekorino Stream.

2. Wetland 2 is located downstream of this and comprises an area with a channelised water flow
and with surface water bordering the riparian zone, with hydrophytic vegetation present within
the riparian margins.

3. Wetland 3 is a modified natural wetland. Drainage channels with wetland indicative vegetation
run through the area and were historically created to allow for grazing of the area. The area was
wet underfoot during the site visit.

Images 1-3 from the 4Sight Memorandum are reproduced below showing each of these wetlands in
Figure 39, while the mapped wetland extents are shown in Figure 40, also reproduced from the 4Sight
Memorandum.

Figure 39: Tokanui Hospital Site — Wetland Images from 4Sight Ecological Assessment (2023)

The 4Sight Legislative/Consenting Review (April 2022) advises that the National Environmental
Standards for Freshwater (NES-FW) sets out requirements for carrying out certain activities that pose
risks to freshwater and freshwater ecosystems. This includes regulations for carrying out earthworks
outside of, but within a 100m setback from, a natural wetland and a regulation which states it is
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prohibited to undertake earthworks within a natural wetland if this results in, or is likely to result, in
the complete or partial drainage of all or part of a natural wetland.

Under Section 3.22 of the NES-FW, every regional council must include the following policy (or words
to the same effect in its regional plan:

(f) the regional council is satisfied that:

(i) the activity is necessary for the purpose of constructing or operating a new or existing landfill or
cleanfill area; and

(i) the landfill or cleanfill area:

(A) will provide significant national or regional benefits; or

(B) is required to support urban development as referred to in paragraph (c);

(C) is required to support the extraction of aggregates as referred to in paragraph (d); or
(D) is required to support the extraction of minerals as referred to in paragraph (e); and

(iii) there is either no practicable alternative location in the région,” or every.other practicable
alternative location in the region would have equal or greater adverse effécts.ona natural inland
wetland; and

(iv) the effects of the activity will be managed through applying the efféetssmanagement hierarchy.”

Some drainage channels are present through Wetland 3, while \Wetland 1 is located above some
stormwater and wastewater reticulation, which.may make=removal of this infrastructure difficult
without damaging these wetlands.

Terrestrial Features - Trees, Bats and Native Birds

Terrestrial vegetation types within the’site included‘large exotic trees, ornamental trees, and large
native trees. Large trees (215+m)were scattered throughout the site. Native trees identified on site
include Totara, Rimu and Kauri.

The ecological assessment recommends'that all large trees (native and exotic) on Site are retained to
avoid adverse effectsionbats and’native birds and to retain amenity values within a highly modified
district. If removal oflarge treesis required, native tree species should be avoided where possible.

Some horizontal infrastrueture passes under or in close proximity to existing large trees, which may
make its removal difficult without damaging the trees. Removal of any large trees to facilitate
horizontal infrastructure removal is also not favoured, as it may have adverse effects on bats and
native birds. Management plans and/or appropriate mitigation measures will need to be put in place
to minimise potential ecological impacts (e.g. Bat Management Plan, Avifauna Management Plan, tree
felling protocols). An Arborist may also need to be engaged to ensure the protection of the trees that
are to be retained.

November 2023 Project No. 33205 Fraser Thomas
Toitd Te Whenua — Land Information New Zealand
Tokanui Horizontal Infrastructure Report



74

Figure 40:Tokanui Hospital.Site— Natural Wetlands, Native Vegetation and Large Native Trees from
4Sight Ecological Assessment

7.4 SURFACE WATER'CONVEYANCE

CFG (February2023) refer to the hospital site being located at the junction of three waterways, noted
in ML 6748 drawn in 1889 as Makaroa, Tarutahi and Wharekorino Swamps as shown in Figure 41. Of
these swamps, the Wharekorino Stream is still present and includes swamp like features, while the
Tarutahi Swamp appears to be part of the Wharekorino Stream above the site, and the Makaroa
Swamp is no longer present.
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Figure 41: Tokanui Hospital Site — Historical Plan showing former swamps (from CFG, 2023)

Investigation of the Site’s stormwaterisystem has found that runoff from upgradient farmland to the
west of the site has been piped throlgh the site as shown in Figure 42 below, meaning these historical
watercourses have been infilled and also realignedas the stormwater pipe system alignment differs
from the historical swamp/Watercourse alignment.

CCTV investigation has_shown that these stormwater pipes are in relatively moderate to poor
condition. Under the common law right of ‘natural servitude’, a duty exists for a lower landowner to
accept the natural flow of water from a higher landowner. This means that as the properties to the
west are higher than the Tokanui,site, they are entitled to allow water from their property to flow
onto the Tokanui site and'the:Site landowner will not be able to stop the water flow or claim nuisance
against them (unless the runoff wasn’t caused by the ordinary use of their land). This means that it
would be sensible.toyensure that there is infrastructure on the Tokanui site to manage that water
flow. This means that'the existing stormwater pipe “trunk main” drainage system will either need to
be repaired, replaced or removed and a stream reinstated along its current alignment or the historic
alignment\(thelatter practice is known as “stream daylighting”).
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Figure 42: Tokanui Hospital Site — Current Tak Stormwats Reticulation conveying upgradient
runoff through Site %
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8.0 INFRASTRUCTURE RETENTION ANALYSIS

This section provides a discussion on the horizontal infrastructure that could be retained or must be
retained.

8.1 ROADING/PAVEMENT

Existing roading and paving cover approximately 6.2ha or approximately 8% of the Site’s land area,
with the roading network being approximately 8.6km long. The existing asphalt and chip-seal surfaces
are in poor condition and appear to be at the end of their life, evidenced by potholes, cracks and moss
developing. Some areas of roading also have confirmed or possible coal tar in them. The pavement
itself appears to be structurally sound but is assessed to generally be at the end of its life om
completion of the demolition works.

It is considered that it will be required to have some vehicle access to the Site.in“order to manage it
and hence it may be useful to retain some of the existing roading to provide'ongoing vehicle,access
to the Site, repairing it to "farm access track" standard for the Site. The alternative is to remove all
roading and paving, restoring the maximum land area to productiveland-Use, but eliminating all
farm vehicle access routes. All options include removal of any readingor paving thatdid not provide
site access, therefore under all options at a minimum 56% of the.r6ading will be removed. Hence,
three options have been considered here:

e  Option RD1 - Complete removal: Removing all roading’and paving,‘covering an estimated 6.2ha,
comprising the asphalt or chip seal cover, basecourse and.subbase down to average depth of
300mm and backfilling with suitable soils to'match whatsis.onsite (18,600m? required). In this
case, new access tracks would need to be installed to provide vehicle access to the Site.

e  Option RD2 - Substantial removal(80%): Removing all “blue" and "green" roading as shown in
Figure 43, covering an estimated.5.00ha to 300mm depth and keep & repair the "red" (main)
roading; soil backfill required = 15,000m3. This would leave approximately 1.5km of roading in
place.

e  Option RD3 - Partial removal (56%)::-Removing all "blue" roading/paving (minor roading around
buildings) as shownon Figure 43 covering an estimated 3.49ha to 300mm depth and keep and
repair the "red" and"green" foading to maintain good vehicular access across majority of Site;
soil backfill'required = 10,440m3! This would leave approximately 3.3km of roading in place.

Road repair.for the roadingleft in place would involve removal of the seal (chip seal and asphalt),

including any areas with confirmed coal tar; see drawing 33205/1701), topup with appropriate

hardfill and trimming/shaping to create good standard, farm access tracks. These options are shown

on drawing 33205/1702.
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e  Option CD1 - Complete removal of all concrete ducting, pipework and fittings, and associated
access chambers. A minimum of 880m3 of backfill material is estimated to be required, as well
as excavation works to remove the soil overlying the ducting, temporarily stockpile it and then
replace it on completion of ducting removal.

e  Option CD2 - Partial removal, involving removal of all the pipework and associated fittings
inside the ducting, but leaving the concrete ducting and access chambers for possible future
reuse for other services (e.g. future water supply for site use or irrigation, etc.). This is likely to
involve less soil disturbance, depending on the contractor’s methodology.

This option is shown on drawing 33205/1801.

8.4 TRUNK STORMWATER

As described in Section 7 of this report, under the common law right of ‘natural servitude’, a duty
exists for a lower landowner to accept the natural flow of water from a higher landowner. Drawing
33205/1600 shows the upgradient stormwater catchments to the west of'the Site that drain‘through
it. Hence, a means of conveying this upgradient runoff through the site.must'be provided forThis is
currently achieved by the trunk stormwater pipe system, comprising a,total length of'1770m of 675-
900dia pipe in moderate to poor condition. The following options were consideréd for'providing for
upgradient runoff to flow through the Site:

e  Option SW1: Removing the trunk stormwater systemand.undertaking earthworks (estimated to
be 24,800m3) to replace these pipes with an engineéred, open channel system, which would be
naturalised, essentially restoring a stream network through theSite ("stream restoration"
option), along with a 3m riparian margin at.the top of the.stream banks on each side. Refer
drawing 33205/1601 for details.

e  Option SW2A: Upgrading the trunk'stormwater system,through the site, replacing all
damaged/end of life pipes, effectively giving it at least another 50yrs of life ("pipe replacement
& upgrade" option).

e  Option SW2B: Lining the trunk stormwater system, with an internal sleeve, that would extend
its life by at least 50 years and involves minimal ground disturbance.

Refer drawing 33205/4610 for detailsiof:\Options SW2A and SW2B.

For Option SW1, its capacity is cantrolled by the selected channel base width and side slopes, tying
into existing“levels at the upstream and downstream ends and the Site topography. Preliminary
channel dimensions are‘a Im base width, side slopes of 1V:3H and a typical 1.5-2.0m depth. The
maximum excavationidepthirequired is 4.5m deep, while there is also quite a high batter (6.5m) in
one area, due to Site topography. This channel has significantly more capacity than the current piped
system.

The adopted riparian planting width of 3m comes from WRC 2020/12 “Riparian Characteristics of
Pastoral Waterways in the Waikato Region, 2002-2017" which refers to an earlier WRC publication
which advises that “on flat land and for improved water quality outcomes (e.g. a reduction in
suspended sediment), buffer widths of 1 to 3 m for grassed margins are thought to be acceptable
(Waikato Regional Council, 2004)”.

Retaining the trunk stormwater system would also involve protecting the natural wetlands present on
the Site and retaining the inlet/outlet connections to the existing flood detention areas, subject to
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flood modelling to confirm these areas are still needed. The lower trunk system runs under one of
these wetlands that has formed in a flood detention basin.

These options do not consider the lateral stormwater system that serves the Site's buildings and
roadings, which are covered under the “other services” assessment.

It is not known if any farm field/tile drains rely on the stormwater system to drain to. This will need
checking for both options, with provision made to connect any farm drains into the upgraded system.

8.5 OTHER SERVICES

Other services covers minor (non-trunk) stormwater, water supply, wastewater reticulation, power
and telecom utilities. All of these services are obsolete and can be removed without affecting any
adjacent properties. The options considered here are:

e  Option OS1: Complete removal of all other services. This represents large‘scale works, involving
significant soil disturbance across the majority of the site.

e  Option OS2C: Partial removal, involving removal of all surface features, all known AC pipes, and
all other below ground infrastructure to a depth of 800mm for-pipes/ducts (excluding trunk
stormwater system) and 1m for associated structures, followed by reinstatement with soil and
topsoil. Any services deeper than 800mm would be capped and abandoned.

Option 0S2C incorporates feedback from TNN following WSP’s review of.a'draft version of this report,
which recommended that the original “other services”srémoval depth.of 600mm (Option OS2A) be
increased by 200mm to 800mm depth.

This option is shown on drawing 33205/1800.

These options do not cover the trunk stormwater or concrete ducting.

The OS2C approach is consistent.with standard.industry practice for dealing with redundant services
—i.e. abandoning and capping.is'normal practice, except when removal is required for other reasons
(e.g building foundations'areto be located.in‘an area with abandoned pipes). The abandoned assets
will need recording on”asbuilt plans.forsfuture reference. This infrastructure would then only be
removed and disposed of if oravhen disturbed in future, as part of future Site redevelopment.

8.6 RESOURCERECOVERY POTENTIAL FOR ANY REMOVED INFRASTRUCTURE

This is referred to in the separate Fraser Thomas (2023) Disposal Options report.
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9.0 COSTS

9.1 BASIS

Costs for each of the options considered were estimated using the following approach:

9.1.1 General

Average rates from LINZ for different construction/demolition activities, plant and personnel and
disposal facility rates, updated by LINZ to May 2023.

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

Haulage was based on a worst-case scenario of all clean materials being disposed of to GRP Ltd
(Glen Afton, 83km away one way) and all other materials being dispoesed to, Hampton Downs
Landfill, being the furthest from the site (99km one way).

Loading and haulage times were estimated from consideration oftravel distance-anditime, other
similar projects and experience.

Allowance for contractor Preliminary and General (P&G) costs,of 10%.

Allowance for erosion and sediment controls in accordance with Waikato region requirements.
Contingency of 25% on physical works costs, recoghising this is a high\level estimate.

Variable allowance for consenting costs based=enipreliminary.consenting requirements advice
from 4Sight Consulting Ltd.

Variable allowances for consultants and'ether professional*fees of 7.5-15%, depending on the
estimated design input required.

Allowance for escalation costs of 6%, based on the works being started in mid-2024.

9.1.2 Roading

Roading/paving materialt\quantities frem‘aerial plans, survey and site inspections, based on an
average depth of 300mm.

Allowing additienal costs for remeval’of pavement containing coal tar.

Allowing .for, _Jarchaeolegical/cultural standover where roading crosses identified
archaéological/cultural features.

Allowingfor import ofisuitable subsoils and topsoil, followed by grassing to restore the removed
roading/paving areas to productive land use.

Allowing fors/cenverting the residual roading to farm access tracks, involving removing the
pavementssurfacing (chip seal or asphalt), topping up the basecourse with appropriate hardfill,
trimming and grading.

Road embankment removal costs (RD4) allow for clearing vegetation, scrub and trees, removing
flytipped waste in this area, removing any redundant road surface and basecourse, excavation to
remove the embankment itself, the associated culvert and inlet/outlet structures followed by
trimming/shaping the stream banks, retopsoiling, grassing and riparian planting, with a
provisional allowance for hay mulching.
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9.1.3 Stormwater

Demolition and removal of all existing stormwater pipes and structures (options SW1 and SW2A).
Rates for new pipes, culverts, manholes and other structures from QV Cost Builder.

For SW1, excavation of new stream channel, bank trimming/shaping, topsoil import, grassing and
riparian planting and replacement of existing 900mm dia culverts under the road.

Two options considered for SW1 to check sensitivity to what is done with excavated materials.
Option SW1A assumes that excess spoil from the excavation works is reused for backfilling of
demolition works (e.g. building foundations, removed roading, etc.) or stockpiled onsite (e.g.
landscaping feature). Option 1B assumes all excess spoil is removed offsite as clean material.
For SW2A, replacement of existing pipework with “next size up” pipework, to give the system
some increased capacity to allow for climate change effects.

For Option SW2B, exiting pipework is lined, with high level costs obtained from supplier.
Allowance for stream flow diversion during the works (all).

9.1.4 Concrete Ducting

CD1: Allowance for excavation of soil overlying ducting, and.temporary stockpiling; followed by
ducting and pipework removal (for recovery as scrap metal); backfilling' with suitable subsoils,
retopsoiling and grassing.

CD2: Allowance for removal of the pipework and fittings within theducting only, assuming a
clean sawcut of the duct lids to access the pip€s. and reinstatement'with epoxy mortar sealing
to reinstate the concrete duct lids.

9.1.5 Other Services

Allowance for complete removalefiall asbestos/pipe,iincluding associated controls in
accordance with best practice (e.g: decontamination units, suitably qualified/experienced
personnel) and allowing.for disposal of some contaminated soil around the pipe due to pipe
deterioration or soil erosssecontamination ‘during pipe removal.

Allowance for complete‘or partial femoval of all other services, using excavators and labourers,
backfilling with appropriate soils, retopsoiling and grassing.

9.1.6 Operation and Maintenance (O&M) Costs

Assumedidefects liability period of 12 months applies and hence does not include any remedial

works over this{period as O&M costs.

Ongoing operation and maintenance costs after this, based on:

0 High'levelestimates with an estimated uncertainty of +25%.

0 “Routiné maintenance, not allowing for any extreme weather events.

0 Norongoing O&M costs where infrastructure is completely removed.

0 Maintenance of any existing roading that is converted to farm gravel access tracks assuming
3% of the total retained road area requires maintenance each year, involving topping up the
hardfill and an excavator and labourer fixing any scour/erosion and drainage issues
(composite rate of i}/ m?*/yr used). For Option RD1, a similar rate could be applied by the
landowner to any new roading installed by them.
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Total Score 655 633 775 789 702

Ranking 4th= 4th= 15t= 15t = 3rd

10.3 ASSESSMENT RESULTS

Preliminary assessment results of the infrastructure removal versus retention options, based on LINZ
and FTL inputs, are summarised in the following tables for each infrastructure groupings, with details
in Appendix D. The retaining wall options were assessed on a more qualitative basis, as this is a
localised asset.

10.3.1 Retaining Wall

RW1 (keep retaining wall) was considered the best option in this case, subject to Te Nehenehenui
feedback. The retaining wall is a local feature, comprising three terraces of total length 122m,lis in
good condition and functional, retaining the hillside below an existing road"Which,would be kept as
part of the preferred roading option, RD3. It is also adjacent to an archaeological authority area (hill
feature). Any safety concerns could be addressed by installing some handrails along sections over 1m
high.

10.3.2 Roading
The scorings are summarised in Table 25. They show:

e The preferred option is RD3 (56% roading/paving removed) with,atotal score of 1063.
e  The second preferred option is RD2 (80%road/paving removal).with a total score of 438.
e The third preferred option is Rd1 (100% roeading/paving removal) with a total score of 115.

The selection hierarchy of RD3 > RD2 >'RD1+as the most preferred option is primarily controlled by the
environmental, social and economic.criteria, as there are multiple benefits to retaining a significant
portion of the existing roadingsnetwork, compared with nothing at all. The RD4 Addon of removing
the redundant road embankment scored strongly’ positive (1245 points), as this was seen as having
multiple benefits across all criteria.

4Sight have advisedsthat'/Options RD2-RD3 will all require an earthworks consent under the Waipa
District Plan forfa discretionary activity (as volume >1000m3). No consents are required under the
Waikato Régional'Plan. An additional consent is likely to be required for any works in close proximity
to a wetlandiwunder the NES-Freshwater — this may apply to RD1, RD2 and to a lesser extent RD3. It
should be viable to obtain consents by November 2024, as no significant investigation or design work
are required for these.options, other than possibly identifying a suitable onsite borrow source for
backfill material.

For RD4j\an earthworks consent for a discretionary activity will be required under the Waipa District
Plan. The option can likely be undertaken as a permitted activity under regional and national planning
rules, but it is recommended that a pre-application meeting be held with Waikato Regional Council to
check whether the culvert removal triggers consent under the Regional Plan or NES-Freshwater.
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11.0 SUMMARY AND CONCLUSIONS

The assessment undertaken shows that the preferred options for the different infrastructure
groupings evaluated are:

e  RD3: Partial (56%) removal of all roading/paving and conversion of residual paving to farm
access track standard.

e  RD4 Addon: Additional removal of a redundant road embankment and the associated culvert 2.

e  RWI1: Keeping an existing small retaining wall which is in good condition and retains a portion of
hillside below a road which is to be kept as part of Option RD3.

e  SW2B: Lining of the existing trunk stormwater system to extend its lifetime by at least 50 years.

e  (CD1: Complete removal of the concrete ducting system.

e  0S2C: Partial removal of all other services, involving the removal of all ashestos pipework and
other services down to 800mm depth and associated structures down,to Tm depth. Complete
removal of all services scored only slightly less.

Any infrastructure removal works (including associated backfilling) involving volumes exceeding
1,000m3 will require an earthworks resource consent for a disefétionary activity.from Waipa District
Council. An additional consent is likely to be required for any,works in close proximity to a wetland
under the NES-Freshwater, with the potential for this to bexa hen-complying activity depending on the
nature of the works. Consent may also be required forntemporary streamdiversions during the trunk
stormwater works and for stream bed disturbancesassociated, with'removal of the redundant road
embankment.

This report is based on the best information, currently available'at the date of issuing this report. It is
considered sufficient for Te Nehenehenui to'provide an.informed view (as per paragraph 9.11) and for
LINZ to then obtain a decision from Ministers on theiextent of infrastructure to be retained onsite as
provided at paragraph 9.9.2 of the THDSP.

12.0 LIMITATIONS

The professionalropinion expréssed herein has been prepared solely for, and is furnished to our
client, Toitd Te Whenua — Land\nformation New Zealand, on the express condition that it will only
be used for the purpose for. which it is intended.

No liability is accepted.by this firm or by any Principal, or Director, or any servant or agent of this firm,
in respect of its,use by any other person, and any other person who relies upon any matter contained
in this report doges so entirely at its own risk. This disclaimer shall apply notwithstanding that this
report may. be made available to any person by any person in connection with any application for
permission or approval, or pursuant to any requirement of law.

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