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1. Introduction

1.1. Background

Maven Waikato Ltd have been engaged by Greenhill Industrial Park Development to undertake
infrastructure design in support of the Greenhill Industrial Park, Ruakura East Growth Cell (R3) in
Ruakura, Hamilton.

1.2. Purpose of Report

The purpose of this report is to provide the developer an initial assessment of the earthworks,
transportation, and three waters infrastructure to service the proposed industrial development. This
report is to be read in conjunction with the associated engineering drawings and calculations

1.3. Site Description
The development area is a 180-hectare block of land located within the Waikato District, east of the
Hamilton City boundary and the Waikato Expressway.

Most of the site is low lying flat farmland, with some rolling hill contours to the northern portion of the
site. The site has Waikato Regional Council managed and maintained artificial drains pass through the
site.

1.4. Legal Description
The development site is split across multiple parcels of land, and the legal descriptions for these parcels
of land are listed in table 1 below:

Address Lot Description Area (Ha)
112 Puketaha Road, Rototuna Lot 1 DP 515771 23.25
112A Puketaha Road, Rototuna Lot 2 DP 515771 3.31
154 Puketaha Road, Rototuna Lot 1 DPS 15954 4.44
175 Puketaha Road, Rototuna Lot 2 DP 307097 60.78
192 Puketaha Road Lot 1 DP 307097 1.45
133 Pukeroa Road, Hamilton Section 88 SO 572875 33.47
4 Taha Lane, Hamilton Lot 1 DP 304594 2.57
257 Greenhill Road, Hamilton Lot 3 DP 456019 51.44

Total Area (Ha) 180.71

Table 2: Lot Descriptions

1.5. Proposal Summary

The Greenhill Industrial Park is a proposed industrial development within the wider Ruakura growth
area, located to the eastern side of the Waikato Expressway. The proposed Greenbhill Industrial Park
area is currently located within the Waikato District Council boundaries, however as per Table 3 —
Current and future urban growth areas within the Hamilton-Waikato Metropolitan Spatial Plan, there
is scope for this area (nominated as part of the Ruakura East block) to be incorporated into the
Ruakura growth area, refer to figure 1 for location of proposed site.
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Figure 1: Site Location

1.6. Proposed Development

The proposed Greenhill Industrial Park development comprises circa 180.71 hectares of proposed
industrial development, that also includes an already consented Commercial “Greenhill Expressway

Service Area” zone, and some limited Rural Residential lots long both the northern and southern
boundaries.

The industrial development of the proposal will comprise multiple industrial allotments of varying size,
including less than 2,500m2 (small lots) to 4,500-6,500m2 (medium lots) to 6,500-9,000m2 (medium-
large lots), and over 10,000m2 (large lots), to provide for a range of uses from small-scale
manufacturing or workshops to light industrial workshops and warehouses. Refer to figure 2 for Barkers
proposed master plan and table 1 below for a composition of the proposed lots
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Figure 2: Barkers and Associates High-level Masterplan

Industrial Area
Lot Size Lot Dimensions Yield
(preferred width x depth)

2,500m? or Less (small) 30-40m X 50-60m 14 Lots (8.7%)
4,000 — 6,500m? (medium) 40-55m X 100-120m 79 Lots (49.0%)
6,500 — 9,000m? (medium to large) 50-70m X 120-160m 46 Lots (28.6%)
1ha and Above (large) 70-100m X 150-300m 22 Lots (13.7%)
Total 161 Lots

Table 1: Proposed Industrial Lot Composition
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2. Earthworks & Geotechnical

A geotechnical desktop review for the overall Greenhill Industrial Park development area was
undertaken by HDGEO in October 2025, refer to Appendix D for the CMW report.

The report identifies the approximate distribution of prevailing landforms and geologies for the local
area as identified in the sections below.

Based on the HDGEO report the Greenhill Industrial Park development, the geotechnical conditions are
typical of the Waikato and are unlikely to preclude development. The design of the development should
be guided by geotechnical assessments as hazards can be avoided or minimised by design if
incorporated early.

2.1. Geological Setting
The site’s contours generally match the mapped geology. Geology maps4 of the Greenhill site show
three distinct geological units:

Hinuera formation

e the North and west extents are mapped as Late Pleistocene River deposits of the Hinuera
Formation,

e the Hinuera Formation is described as ‘cross-bedded pumice sand, silt, and gravel with
interbedded peat.’

e flat areas, (RLs 36 m to 37 m) align with the Hinuera Formation

Walton Subgroup alluvium

e the Central north extent is mapped as Walton Subgroup alluvium
e the Walton subgroup is described as ‘pumiceous mud, silt, sand and gravel with muddy peat
beds; rhyolite pumice, including non-welded ignimbrite, tephra and alluvial pumice deposits’

the Walton Subgroup, which is typically mantled by several metres of volcanic ash

the top elevation of the central northern hill extends up to about 55 m RL

historical images show that swampy, tussocky vegetation overlaps some hills terrain, which will
require further investigation to confirm

Holocene Swamp deposits

e the East and south extents are mapped as Holocene swamp deposits

e Holocene swamp deposits are described as ‘soft, dark brown to black, organic mud, muddy
peat and woody peat with minor overbank sand, silt and mud’

e areas mapped as Holocene swamp deposits can also present as silt, sand and mud deposits
with interbedded and/or lenses of peat. This means that the highly organic deposits can be
locally limited across the mapped area. This was confirmed by some existing testing reviewed
as part of the desk study

o flat areas, (RLs 36 m to 37 m) align with the Holocene swamp deposits

2.2.NZGD
HDGEO reviewed the NZ Geotechnical Database (NZGD) to determine whether ground investigations
have been conducted on or near the site. Most of the site has no data available, however, along the
western boundary, and in the extreme southwestern corner of the site, there are tests available.
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e Onsite: Eight hand augers (HAs) have been logged in the southwestern corner of the site. These
tests found a mixture of sand, silt, and clay of varied strengths, consistent with the Late
Pleistocene River deposits of the Hinuera Formation. Groundwater was recorded in all HAs at
between 0.8 m and 1.5 m bgl.

e Near the site: Several ground investigations have been completed for the Waikato Expressway
along the western boundary of the site, as well as cone penetration tests (CPTs) to the north
and south, and a cluster of HAs past the northeast corner. These investigations (hand augers,
test pits, boreholes, and CPTs) also found sand, silt, and clay, consistent with the materials
found onsite. We see that these materials also vary in strength, generally from loose to medium
dense (sand) and very soft to stiff (clay and silt). Groundwater was recorded at between 0.9 m
and 2.9 m bgl.

2.3. Low Lying Peatland
Future land suitable for development consists of low-lying peat. The peat is a characteristic deposit of
the Waikato Basin and is described as consolidated peat and therefore is susceptible to significant
ground settlement when it is saturated and subjected to loading.

It is recommended that a geotechnical assessment is undertaken to assess and create a map of any
potential peat such as a “Peat Contour Plan” for underground mapping to show depths of indicative
Peat soils using surrounding ground investigation results.

2.3.1. Development in Peatland
Where development has underlying peat present, the developers will need to comply with the
requirements of the future ICMP for the Kirikiriroa catchment (currently under development, draft
revision expected 2025):

e Likely to consist of the following
0 lIdentify if the underlying peat soils are to be removed or preloaded based on the depth
the underlying peat layers.
0 Confirm that this does not change groundwater flows sufficiently to cause any adverse
effects this will be determined by the geotechnical engineer.

The ICMP for Kirikiriroa catchment is currently being drafted for consultation and it is currently not
available on the Waikato Regional Council (WRC) website.

2.3.2. Earthworks
Where the peat is present, drainage of the peat layers could lead to shrinkage and differential
settlement. Groundwater recharge will be required to mitigate against peat shrinkage (see 5.5
Groundwater Recharge).

Peat and any existing over-lying fill material may require undercut and replacement with engineered
fill where peat depths are up to 2m (above the water table).

Preload fill material may be suitable in areas where depths of peat are greater than 2m. Specific,
underfill drainage, temporary pre-loading, and settlement monitoring, under the direction of a
Geotechnical Engineer, will be required to limit post construction ground settlements.

10 of 48 Maven Waikato Limited



2.3.3. Building Foundations
Where development in peat is proposed, pile foundations beyond base of peat or preload to induce
ground settlements may be practical. Preload depths of approximately 2m with settlement hold periods
of 3 to 6 months are expected based on historical works.

Lightweight buildings may require raft foundations that are designed to accommodate ground
settlements. Where development in peat results in high foundation loads (i.e., heavy industrial buildings
exceeding preloading weight), piled foundations beyond the base of the peat will likely be required.
Foundations for larger structures resulting in high foundation loads typical to the zone, it would require
specific design from a Geotechnical Engineer. Specific design (often requiring piling) is typically required
in any case even if building foundations were in clay.

2.4. Roading Construction
For construction of any new roads, HCC will not accept new roads being built directly over existing peat
soils. Where the peat is less than 2m the peat will likely be undercut and removed and approved
engineered fill placed. For peat soils greater than 2m in depth, the peat will likely be preloaded to induce
ground settlement and the settlement monitored. The expected settlement time is 3 to 6 months based
on historical results for surrounding areas.

2.5.Sediment and Erosion Control
Sediment and erosion control measures are to be established in accordance with Waikato Regional
Council’s (WRC) erosion and sediment control guidelines for soil disturbing activities. Erosion and
sediment controls should be in place before earthworks commence and checked onsite by the
Engineer. Sediment and erosion control drawings will be provided prior to construction.

2.6. Preliminary Earthworks
A preliminary earthworks assessment has been undertaken for the Greenbhill Industrial Park
development. The design terrain was developed based on the master plan layout. The earthworks
volumes generated are based on the proposed finished ground level vs existing finished ground level.
We have not allowed for undercutting the areas of peat, wetland pond undercutting, road pavement &
drainage excavation volumes with this assessment, we anticipate this will further increase the overall
cut volume. The preliminary earthworks volumes are summarised in Table 6 below.

Earthworks Volumes

Total Cut=| 1,192,272m?3

Total Fill = | 1,130,071m3

Total Fill with Compaction
bulking Factor (1.15)
Balance (Imported Fill) [ 107,309m3

1,299,581m3

Table 6: Summary of Earthworks

Topsoil striping has not been included with the earthwork’s volumes.

2.7. Preliminary Earthworks Staging
Due to the size of the proposed development, it is anticipated that the earthworks will be broken into
a minimum of three separate “bulk earthworks” stages. The proposed preliminary staged earthworks
volumes are summarised in the tables below.
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3. Roading

A preliminary roading network design has been undertaken for this proposed development in
conjunction with the Transportation Engineer (CKL). A central collector spine road will run north to
south, connecting Greenhill Road to Puketaha Road. The remainder of the development will be serviced
by approximately six Industrial standard Local roads and approximately eight private ways. Connectivity
to the Waikato Expressway will be via the Pardoa Boulevard/Greenhill Road interchange.

The proposed intersection between the collector Road and Greenhill Road will be via a roundabout,
which will require a minor realignment of Taha Lane and Greenhill Road. The proposed intersection
between the Collector Road and Puketaha Road will be via a standard right turn bay, which will require
some minor widening along the southern side of Puketaha Road.

Internal Local Roads will either have standard T-intersections or a roundabout intersection for any four-
way intersections. Currently it is proposed to have one standard roundabout intersection and two T-
intersections along the Collector Road, and six T-intersections for the Local Road intersections. It is also
proposed that there will be four industrial standard cul-de-sacs located within the proposed
development.

The proposed roading network will work with all stakeholders to determine the final proposed roading
network for this development. However, as the proposed area is located within an area (refer to section
1.2 above) that could potentially be incorporated into the Hamilton City boundaries, the Hamilton City
Council district plan requirements have been adopted. The design criteria considered for the local and
collector industrial roads are shown in Figure 3 below.
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Figure 3 —HCC Road hierarchy
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The preliminary roading layout for the Greenhill Industrial Park developmentincludes constructing
4.8km of new local residential roads with a 21.0m wide road corridor and 1.5km industrial central spine
road with a 30.0m road corridor. The roading layouts and corridors will be further developed during
the detailed design stages. The preliminary road corridors are shown below.

Figure 4 —30.0m wide Industrial Collector Road corridor typical cross section

Figure 5 =52.0m wide Industrial Collector Road & SW Swale Corridor Typical cross section
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Figure 6 —21.0m wide Industrial Local Road Corridor Typical cross section

Figure 7 —=31.0m wide Industrial Local Road & Swale Corridor Typical cross section

4. Three Waters Strategy

Refer to appendix B for the three waters drawings.

4.1. Water Sensitive Urban Design (WSUD)

WSUD is a land planning and engineering design approach which integrates the urban water cycle,
including stormwater, groundwater and wastewater management and water supply, to minimise
environmental degradation and improve aesthetic and recreational outcomes.

The overarching objectives of WSUD are:
e Protect or enhance the environmental, social, and economic values of downstream
environments.
e Reduce the frequency, duration, and volume of stormwater runoff to mitigate the risks of
nuisance flooding and moderate post-development flows to waterways.
e Reduce demand on potable water supply.
e Improve amenity in the urban environment.

4.2. Three Waters Strategy

The Three Waters strategy incorporates WSUD engineering design principles to create a low
impact, sustainable development which minimises stormwater and wastewater discharge from
site.

The Greenhill Industrial Park Three Waters Strategy implements several key WSUD techniques,
including:

e Restrict/ control the quantity of storm water and wastewater discharge.

o Reduce the frequency and severity of flooding in urban areas.

e |mprove amenity in the urban environment by introducing waterways and green strips.

5. Stormwater

5.1. Existing Catchments
The site currently is situated within two different Waikato Regional Council major catchments.
Approximately 129.3ha catchment for the western portion of the site forming part of the Central
Waikato Catchment, and approximately 51.4ha catchment for the eastern portion situated within the
Lower Waikato Catchment. Refer to Figure 8 for more information.
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5.3. Reticulation

Existing stormwater infrastructure within Greenhill Industrial Park development is limited to
farm/roadside drains and culverts. Development of the Greenhill Industrial Park development will be
supported by new public stormwater networks that will discharge into groundwater recharge pits and
into the existing and proposed wetlands for primary and secondary water quality treatment. The future
public networks would be developed by the developer. The stormwater infrastructure will need to
comply with the conditions for resource consent and engineering approval conditions before being
vested with HCC. Where possible, the stormwater network will be designed and constructed within the
roads.

5.4. Stormwater Quality and Quantity
An assessment has been undertaken to establish the best practical design options for the stormwater
quality and quantity design in support of the Greenhill Industrial Park development. These options
include at source stormwater quality control through the following controls:

e |nert roofing materials for all future buildings.
e Reduction of impervious areas using permeable paving (where possible).

e Lot development supported by approved propriety devices such as raingardens, treepits,
stormwater filters, etc.

e Treatment of public roads and right of ways via approved propriety devices (raingardens,
swales, stormwater filters etc) as per GDO1 design guidelines.

e Sub-catchment wide stormwater quality provision through detention basins and wetlands.

e Planting of riparian areas and protection of any existing bush features within the Greenbhill
Industrial Park development.

e Use of the treatment train devices (swales and/or amalgamated raingardens and artificial
wetlands) to provide storage and attenuation for the required storm events from WQV, ED, 2-
year, 10-year and 100-year ARI.

e Second option is to provide storage and attenuation within the existing (rehabilitated) drains
in addition to wetlands.

A treatment train is proposed solution which would be in the form of an integrated forebay,
amalgamated raingarden and wetland for each catchment. This provides two-step treatment and
reduces the amount of maintenance required by creating one location per catchment.

HCC have noted their current preference is for the consolidated/amalgamated raingarden
approach. However, roadside raingardens or swales could be used in place of amalgamated
raingardens before discharging into wetlands if required.

Proposed preliminary wetland sizing is based on 4% of the attributing catchment areas. The wetland
sizing will be further developed as part of the detailed design phase. The wetlands will discharge
into the existing/enhanced streams. Refer to Appendix B for the concept stormwater plan, which
provides preliminary catchments and wetland locations.

5.5. Groundwater Recharge

Soakage and recharge of stormwater into peat will be required to maintain hydrology to prevent
dewatering of downstream wetland and streams and to mitigate ground shrinkage. For areas of deep
peat, the preference would be to construct wetlands through these areas. Recharge pits should be
designed at regular intervals throughout the development to encourage even distribution of
groundwater recharge.
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Detailed investigations by a suitable qualified Geotechnical Engineer, to determine the suitable
recharge treatment measure to be implemented for each area. Recharge treatment measures will need
to consider the future infrastructure and buildings in the decision-making process.

5.6. Rainwater Harvesting/Reuse

Reusing rainwater can significantly reduce the amount of water supply demand by each business by up
to 50%. Decreasing demand on water supply has multiple benefits including meeting Water-Sensitive
Urban Design (WSUD) criteria and decreasing each businesses water use. Allowance for water metering
is suggested for any future changes to Hamilton water supply requiring a meter box at the boundary.

Rainwater can be harvested and used for a range of different applications; for watering the
gardens/green areas or washing the car, for use in the laundry and toilet. Depending on the specific
industry proposed on each lot, primary and secondary industrial processes may also be able to
incorporate rainwater harvested into their processes. Rainwater is harvested directly off the roof and
travels through down pipes to a water tank, which sits either above ground or below.

Rainwater harvesting requires a building consent and would be enforced by a condition of resource
consent and consent notice on each title. The use of rainwater reuse and their effects on water supply
demand will need to be investigated and confirmed with council. Rainwater reuse options will be
further investigated as part of future resource consent applications.

Rainwater harvesting can significantly reduce the amount of water supply demand from each business.
Rainwater harvesting will be incorporated where possible into the proposed development during
industrial lots construction, depending on the type of industry proposed for each lot.

5.7. Existing Stream Enhancement
The proposed wetlands are located adjacent and upstream of a few key existing conveyance
channels/drains within the development. This will allow conveyance of flow from the development area
into the existing environment. We have investigated the existing drain depths and levels based on
available survey data and it appears most existing streams are very shallow. In their current state, this
will restrict attenuation and flood storage ability for the adjacent catchment.

Based on the above, an option to address this would be enhancement of the existing drain, which would
include realigning and introducing small wetland ponds, providing a large stormwater reserve area
located within the existing low-lying areas adjacent to the existing drains to accommodate additional
storage and attenuation for the Greenhill Industrial Park development. Altering the drain provides the
opportunity to rehabilitate the streams enhancing ecological habitat by providing a more natural
meander, wetland areas and planting. This will require further inputs from an Ecologist during the
substantive application stage. Proposed enhanced stream locations can be found on the stormwater
plan in Appendix B.

5.8. Flooding
A Preliminary flood assessment has been carried out for a rural catchment located adjacent to the
Greenbhill interchange on SH1, northeast of Hamilton western side of the site sits within the Kirikiriroa
stream catchment, flowing through the Greenhill drainage areas managed by Waikato Regional Council
(WRC). As the existing stream traverses through the eastern portion of the site and discharges north of
the development towards Gordonton, through the Puketaha Road Culvert.

The site generally discharges downstream via natural channels, culverts, and open rural drains and
eventually outlets into the Waikato River.
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A 2D HEC-RAS model using rain on grid methodology was developed to assess overland flow paths and
existing conditions during pre-development and post-development scenarios.

The parameters used in the HEC RAS model are outlined below
e Rainfall Data Historical: 149mm
e Rainfall Data RCP 8.5 (2081-2100): 182mm
e CN: 74 assuming Soil Class D (Conservative)

e Mannings; Road & Impervious 0.025, farmland and Berm areas 0.05. Note, these will be further
developed with more detailed areas with values likely adjusted during the calibration stage.

e Catchment is based on HEC HMS delineation. This was used for establishing the 2D flow area.

e LINZ and survey data and Design surfaces from 12D were used to form pre- and post
development terrains.

e Results Min depth shown 100mm

Part of this preliminary, high-level assessment involves analysing the flow of incoming and outgoing
flows through the site, as well as the downstream and upstream impacts that the development has on
neighbouring areas. 7 sections have been strategically placed in these locations to measure these
impacts.

Figure 13 — Existing Elevation Model
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Figure 14 — Existing 1% ARI RCP8.5 flood map

Two preliminary pre-development models were created, one using historical data and the other using
climate change-adjusted data (as shown above). Historical data determines the current flood extent,
and the climate change-adjusted model will be used to compare with post-development results and

assess impacts, as both use the adjusted hydrology data (see below preliminary POST development
results).

Figure 15 — Proposed development 1% ARI RCP8.5 flood map
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Summary table below of the preliminary results from HEC RAS for each of the sections.

Pre - Development Post-Development
Sections | WSL(m) | FlowRate (m*s) | WSL(m) | Flow Rate (m%s)
1 36.5 1.83 37 1.8
2 35.7 7.5 35.4 1.92
3| 35091 0.5 35.88 0.34
4| 3598 0.74 35.94 0.47
5| 35.99 0.85 35.95 0.2
6| 37.02 5.27 37.25 5.21
7| 36.07 3.49 36.07 0.01

Table 12: Summary of HEC RAS Flows

Subject to the future development complying with the above, there will be no adverse downstream
effects from the development of Greenhill Industrial Park. Additional investigation and detailed design
are required to refine the preferred solution as part of any future resource consent or plan change

approval.
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6. Wastewater

Maven have undertaken a desktop study to identify the most suitable option for wastewater disposal
for the Greenhill Industrial Park. Reticulated, decentralised, and at source solutions have been
considered. The site is in a rural location and there is no existing gravity reticulation within the site to
service the proposed development. A staged approach in developing the proposed infrastructure will
likely be adopted, with a preference to connect into the existing wastewater infrastructure where
possible. Refer to Appendix B for the concept wastewater layout option drawings.

6.1. Existing Public Infrastructure
Hamilton has one centralised wastewater treatment plant in Pukete, that currently treats the
wastewater for the entire city. HCC will be spending $56 million to upgrade the existing plant to provide
additional capacity and to upgrade the secondary treatment process at the plant. The upgraded plant
will provide for the quality, capacity, and security of Hamilton’s wastewater treatment plant for the
next 30 years.

Figure 16 - Pukete Wastewater Treatment Plant (Google Map)

The existing Hamilton City Council wastewater network has 3 potential connection points that the
proposed development could potentially connect to.

e Option A
0 The 1050mm@ Interceptor Wastewater main located on Pardoa Boulevard, Asset ID
WWM?24051
e Option B
0 The 750mm@ Interceptor Wastewater main located on Pukeroa Road, Asset ID
WWM24053
e OptionC

0 The 150mm@ Wastewater main located on St James Drive, Asset ID WWK22053
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It is anticipated that as connection Option’s A & B connect to interceptor mains sized to
accommodate the future R1 & R2 growth cell development, that both these options will have
sufficient capacity for the proposed development.

It is anticipated that connection Option C may face potential network capacity constraints that limit
the feasibility of this connection point for the full output capacity of the proposed development.

6.2. Reticulation
The site topography is generally flat. The Greenhill Industrial Park development would be
predominantly serviced by gravity mains that would drain to a central pump station located in the low
point of the development. The central pump station will transfer wastewater through the site for
discharge to the existing HCC wastewater network at either connection Option A, B or C (as discussed
above in section 6.1)

We have not undertaken an in-depth review of the existing network capacity, however connection
into the existing reticulation is anticipated to be feasible for Option A & B connection points, as these
two options connect to interceptor mains sized to accommodate the future R1 & R2 growth cell
development, and that both these options will have sufficient capacity for the proposed development
flows. The option C connection point is to a smaller 150mm@ main, and the receiving manhole is
located at the upper end of the existing network, raising concerns that this option and associated
network infrastructure will have limited capacity for the proposed development flows.

To address the potential wastewater requirement within the future draft ICMP (discussed in section
6.3 below), the proposed central wastewater pumpstation will also have underground storage tanks
included to provide additional storage for peak wet weather flows and/or provide emergency storage
volume, additionally the proposed pumpstation can be configured to discharge the proposed
development flows to the existing HCC network at off peak times.

This wastewater philosophy will need to be confirmed by HCC, and additional network capacity
assessments maybe required.

6.3. Strategic Wastewater Connections
The site will is within the Hamilton City Council Kirikiriroa Catchment area, see figures 21 & 22 below.
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6.5. At Source Treatment
At source wastewater treatment solutions have been considered and are a viable option for the
proposed development given the overall size of the majority of lots. However, at source treatment
solutions may limit the type of industrial activities that can occur, may limit the area of useable area
within each lot, after providing for sufficient secondary treatment area.

6.6. Decentralised Treatment
Decentralised treatment options have been considered and discarded due to the both the initial
investment and ongoing maintenance costs, given that there are both centralised and at source options
feasible for this proposed development.

6.7. Proposed Wastewater
As discussed in section 6.1 there are 3 potential existing connection points for the proposed
development to connect to. Additionally, it is feasible to extend the bulk interceptor main located on
Pardoa Boulevard further along Pardoa Boulevard, under the existing expressway and along Greenhill
Road to opposite the proposed development Collector Road intersection/roundabout

The proposed central pumpstation would have an approximate finished ground level (GL) 36.0m and
an inlet RL of 29.1m, with an approximate depth to invert level of 6.9m. Assuming invert to base of the
pumpstation being between 1.0 & 1.5m in depth then a 7.9m to 8.4m pumpstation could service the
entire site via gravity.

The proposed gravity mains network would have the following criteria;

e Maximum pipe size = 375mm@ uPVC
0 Min gradient =0.33%
0 Max gradient =0.75%
e Minimum pipe size = 150mm@ uPVC
0 All 150mm@ line to have 1% gradients
e Maximum depth = 7-8m
0 Forsmall, short lengths
e  Minimum depth = 1.5m
e Average depth 3.0-4.0m
e All manholes greater than 3.0m in depth to be 1200mm@

6.7.1. Wastewater options:
e Option A — Central Pumpstation, with connection to Pukeroa Road manhole, and internal
gravity network.
0 Pros

= |essservices along Pukeroa Road
=  Shortest distance to pump (of the 3 existing connection options)
=  Single Pumpstation
= Gravity network
= Allows most range for type of industrial activity for each Lot

= Rising main thrust under Waikato Expressway Embankment
=  Deep Central Pumpstation

= Deep wastewater infrastructure

= High construction costs
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Option B - Central Pumpstation, with connection to Pardoa Boulevard manhole, and internal
gravity network.
O Pros
= No need to thrust under Waikato Expressway, can mostly open trench rising
main.
= Single Pumpstation
= Gravity network
= Allows most range for type of industrial activity for each Lot

= Alot of services expected under Expresway and along Pardoa Boulevard

=  Deep Central Pumpstation

= Deep wastewater infrastructure

= High construction costs
Option C— Extend existing intercept main (Pardoa Boulevard) to Greenhill Road/Collector Road
intersection, Central Pumpstation, with connection to new manhole (Greenhill Road), and
internal gravity network.

0 Pros

= Shortest distance to pump

= Can provide capacity for future developments

=  Single Pumpstation

= Gravity network

= Allows most range for type of industrial activity for each Lot

= High Cost to extend interceptor main
=  More service clash issues
= Deep Central Pumpstation
= Deep wastewater infrastructure
=  High construction costs

Option D — Onsite “At Source” disposal for each lot

0 Pros

= Cheapest and simplest option
= Reduces “load” on council network

= Limits industry types to “dry Industry “options only
= Reduces space/area on each Lot for development
= Higher risk to receiving environmental
=  Potential higher ongoing maintenance costs for each business
e Dependent on system installed
= Potential to reduce value/appeal of each lot to potential buyers
Option E — Decentralized treatment for the proposed development with internal gravity
network
O Pros
= Reduces “load” on council network
= |ndependence on council connections
o0 Cons
= Potentially Limits industry types
= Reduces number of lots for sale/development
= High Initial costs
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= High ongoing maintenance costs

= Still require gravity network (High construction costs)

= Potential to reduce value/appeal of each lot to potential buyers

= Unlikely to be acceptable to council, given other network connection options
are available.

6.7.2. Recommendations:
Option A or Option B would be our two recommended options, both option would allow the site to be
fully gravity serviced, and maximize the potential industry for each lot, if the central pumpstation is
considered to be too deep we would consider multiple pumpstations within the site.

7. Water

Maven have undertaken a desktop study to identify the most suitable option for potable water for the
Greenhill Park Industrial Park development. Reticulated and decentralised solutions have been
considered. Refer to Appendix B for the proposed water layout drawing.

7.1. Existing Public Infrastructure
Hamilton has one centralised water treatment plant located at 1A Waiora Terrace, Fitzroy, Hamilton,
that currently treats the water from the Waikato River that provides water supply for Hamilton city.

Figure 23 - HCC Water Treatment Plant

34 of 48 Maven Waikato Limited



The nearest water reservoir to the Ruakura East Block, is the Ruakura water reservoir. This reservoir is
located to the north of the Ruakura Research Centre, off Wairere Drive.

Figure 24 — Ruakura Water Reservoir

The existing Hamilton City Council watersupply network has three potential connection points that the
proposed development could potentially connect to.

e Option A
0 The 250mm@ Trunk water main located on Pardoa Boulevard, connecting off the
existing fire hydrant, Asset ID HYMCHAQ008-OPP1
e Option B
0 The 250mm@ Trunk water main located on Webb Drive, connecting off the existing
sluice valve, Asset ID WVWEBBO0530
e OptionC
0 The 250mm@ Trunk water main located on Gordonton Road, connecting off the
existing sluice valve, Asset ID WVSTIM0214-3
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7.2. Reticulation and Capacity
Reticulation will be designed to provide the Greenhill Industrial Park development with either.

e suitable means of potable and firefighting supply, or
e suitable means of firefighting supply only.

We have not undertaken an in-depth review of the existing network, however HCC has recently (2020)
constructed a new water reservoir and associated water infrastructure to supply the Ruakura growth
area (including R2), and as such it is anticipated that there are no capacity issues in the existing Hamilton
City infrastructure. The site is currently supplied via Waikato District Council infrastructure, it is
anticipated that there is limited capacity in the Waikato District existing water network, and it could not
support the entire Greenbhill Industrial Park development.

7.3. Alternative Supply Options
In addition to the centralised solutions identified above, we have also considered groundwater as a
potable water solution.

Whilst centralised approaches offer long term viability for development of the Greenbhill Park Industrial
development, prohibitive costs and programme to implement capital infrastructure for surrounding
areas could delay initial development. If early release of initial stages is desired, then using ground
water could enable a transition period for development to occur. In addition to a transition period,
groundwater could also provide increased security for water supply to the HCC water supply network
water supply.

HCC have previously indicated they do not support decentralised treatment, and it would remain under
private ownership.

7.4. Proposed Water
The proposed watermains through the industrial areas can either supply both potable and non-potable
water supply, or a combination of non-potable and rainwater harvesting and reuse tanks dependent on
the final water supply connection option. The potential connections options are discussed below.

Discussions will be held with HCC and/or WDC to determine the final option that ties back into the
catchment ICMP, that is currently being drafted for the Kirikiriroa catchment (HCC). There are multiple
connection and supply options available dependent on the final version of the ICMP and discussion will
be undertaken with Hamilton City Council in the future to support the substantive application process.

7.4.1. Water Supply options:

e Option A — For servicing the industrial area, a new 2500D HDPE trunk-main would be
constructed from the existing 250mm MPVC trunk-main terminating along Pardoa Boulvard,
and extend to the proposed intersection/roundabout with Greenhill Road and the Collector
Road, run along the eastern side of the proposed Collector Road and connect to Puketaha Road.
Additionally, a 2500D HDPE trunk-main would-be construction from the existing 250mm MPVC
trunk main running on the western side of Gordonton Road and extend along the southern side
of Puketaha Road to connect to the 250mm OD HDPE main along the eastern side of the
Collector road.
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A new 1800D HDPE watermain would be constructed along the western side of the Collector
Road and connect back into the 250mm@ trunk-main at either end of the Collector Road.

The local roads would have either dual 150mm@ watermains both sides of the road, or a
180mm@ or 150mm@ watermain on either side of the road — depending on demand
requirements.

O Pros
= Allows most range for type of industrial activity for each Lot
= Allows for full firefighting coverage
= Allows for full potable water supply

= High initial infrastructure costs

Option B — For servicing the industrial area, a new 2500D HDPE trunk-main would be
constructed from the existing 250mm uPVC trunk-main terminating on the northern end of
Webb Drive and extend to the proposed intersection/roundabout with Greenhill Road and the
Collector Road, run along the eastern side of the proposed Collector Road and connect to
Puketaha Road. Additionally, a 2500D HDPE trunk-main would-be construction from the
existing 250mm MPVC trunk main running on the western side of Gordonton Road and extend
along the southern side of Puketaha Road to connect to the 250mm OD HDPE main along the
eastern side of the Collector road.

A new 1800D HDPE watermain would be constructed along the western side of the Collector
Road and connect back into the 250mm@ trunk-main at either end of the Collector Road.

0 Pros
=  Allows most range for type of industrial activity for each Lot
= Allows for full firefighting coverage
= Allows for full potable water supply
o0 Cons
= High initial infrastructure costs

The local roads would have either dual 150mm@ watermains both sides of the road, or a
180mm@ or 150mm@ watermain on either side of the road — depending on demand
requirements.

Option C— Connect to the exiting Waikato District Council (WDC) network, which would provide
limited firefighting capacity and onsite rainwater harvesting & reuse tanks on each Lot to
provide potable water supply to help offset the network supply
O Pros
= Potentially quicker initial development
=  Potentially cheaper infrastructure costs

= Risk WDC network has either insufficient pressure and/or capacity
= Could limit size and type of Industry that could utilize the lots

= Reduces space/area on each Lot for development

= Potential to reduce value/appeal of each lot to potential buyers
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Option D — Onsite rainwater harvesting & reuse tanks on each Lot to provide potable water
supply and firefighting requirements
O Pros
= Potentially quicker initial development
=  Potentially cheaper infrastructure costs
= Rain Harvesting & Reuse tanks could reduce overall network demand
=  Rain Harvesting & Reuse tanks could reduce stormwater peak flows, wetland
pond sizes

=  Limits industry types to “dry Industry “options only

= Reduces space/area on each Lot for development

= Potential higher costs at building consent

=  Potential higher ongoing maintenance costs for each business

e Dependent on system installed

= Potential to reduce value/appeal of each lot to potential buyers
Option E — Centralised groundwater takes (Bores) and Water Supply Reservoir to provide
limited firefighting capacity and onsite rainwater harvesting & reuse tanks on each Lot to
provide potable water supply

0 Pros

= Potentially quicker initial development

=  Potentially cheaper infrastructure costs

= Rain Harvesting & Reuse tanks could reduce overall network demand

= Rain Harvesting & Reuse tanks could reduce stormwater peak flows, wetland

pond sizes

= Risk WDC network has either insufficient pressure and/or capacity
=  Requires WRC water take consent
= Central Reservoir costs could exceed and potential infrastructure cost savings
= Could limit size and type of Industry that could utilize the lots
» Reduces space/area on each Lot for development
= Potential higher ongoing maintenance costs for each business
e Dependent on system installed
= Potential to reduce value/appeal of each lot to potential buyers
Option F —Combination of options 1 or 2 and Onsite rainwater harvesting & reuse tanks
0 Pros
= Rain Harvesting & Reuse tanks could reduce overall network demand
=  Rain Harvesting & Reuse tanks could reduce stormwater peak flows, wetland
pond sizes
= Allows most range for type of industrial activity for each Lot
= Allows for full firefighting coverage
= Allows for full potable water supply
e Noting that with rain harvesting & reuse tanks, trickle feed options are
feasible to manage demand

= High initial infrastructure costs

= Reduces space/area on each Lot for development
= Additional cost to each lot at time of building consent
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7.4.2. Recommendations
Option Fis the preferred option, as the benefits of the rainwater harvesting tanks outweigh the

potential costs, and the connection to the council main (HCC) will future proof the development
the most. Either Option A or B connection points are viable and would be dependent on HCC

preference.
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8. Services

8.1. Power
Wel Networks are the power service providers within this area. We assume that there is sufficient
capacity within the network to accommodate the proposed development. This will need to be
investigated further with WEL Networks if the development progresses.

8.2. Communications
Tuatahi First Fibre are the fibre service providers within this area. We assume that there is sufficient
capacity within the network to accommodate the proposed development. This will need to be
investigated further with Tuatahi First Fibre if the development progresses.

8.3.Gas
First Gas are the gas service providers within this area. We assume that there is sufficient capacity
within the network to accommodate the proposed development. This will need to be investigated
further with First Gas if the development progresses.
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9. Conclusions

Stormwater drainage can be provided for the Greenbhill Park Industrial development through wetlands,
ground water recharge and swale networks. Overland flow paths will be managed through the
development, and it will reduce any potential flooding risks. An overarching stormwater strategy has
been developed, and this sets out the high-level, best practice approach for stormwater management
within the catchment.

Wastewater drainage can be provided for the Greenhill Park Industrial development through piped
networks to central pump station to discharge into the existing HCC wastewater network.

Water supply can be provided for the Greenhill Park Industrial development though water supply
networks through the development site and by connecting into the existing water supply network. If
the existing network cannot provide sufficient capacity for stages of the development, new water bores
will be established a strategic locations and onsite portable water treatment devices will treat the water
before entering the public water supply network.

Additional investigation work and detailed reporting for three waters and earthworks will be
undertaken at the substantive application stage.
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10. Limitations

The calculations and assessments included in this report are a ‘desktop’ analysis and are preliminary in
nature based on information available at time of issue. To the best of our knowledge, it represents a
reasonable interpretation of available information including the outcomes of the Kirikiriroa ICMP, which
status is under development at the time of this issue.

Depending on the outcome of the high-level structure plan, further community; stakeholder
engagement; and feasibility investigations, including engineering design and calculations, will be
required to determine the suitability of the areas proposed for industrial and residential development.

This report is solely for our clients use for the purpose for which it is intended in accordance with the
agreed scope of work. It may not be disclosed to any person other than the client and any use or reliance
by any person contrary to the above, to which Maven has not given its prior written consent, is
prohibited.

This report must be read in its entirety and no portion of it should be relied on without regard to the
limitations and disclaimers set out.

Maven makes no assurances with respect to the accuracy of assumptions and exclusions listed within
this report and some may vary significantly due to ongoing stakeholder engagement.
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Appendix A — B & A Urban Master Plan
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1.3 Cultural and Historic Context

The site is of identified cultural and resource
management significance to Ngati Haua,
Ngati Wairere, and Waikato-Tainui.

The Masterplan and the development

of Greenhill Industrial Park present an
opportunity to embed a cultural narrative
that acknowledges and respects the
significance of this whenua and the
Waikato Te Awa. These opportunities will be
identified together with tangata whenua.
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Figure 3 Identified Sites and Areas of Significance to Maori and Archaeological Sites
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1.7

The site has several key features and
opportunities identified by stormwater,
transport and ecology specialists.

The Site is located close to Hamilton
City’'s urban area, Ruakura Industrial
Park, and the Waikato R2 Growth Area.

Current land use is predominantly rural,
with dairy farming, pasture, and rural
lifestyle living, alongside a landscape
supplies yard and an existing childcare
facility on Puketaha Road.

The site is irregular in shape, with steep
slopes in places requiring tailored design
responses.

Vegetation consists mainly of shelterbelts
and mature trees, with limited
indigenous vegetation and highly
modified watercourses.

Small areas may qualify as degraded
natural wetlands and will require further
investigation.

Access is available from Greenhill Road
and Puketaha Road, with direct links
to the Waikato Expressway and wider
transport network.

Part of the site is subject to the
Expressway Noise Control Overlay and
contains overhead powerlines and

a radio aerial to be retained. Future
development must address these
through bulk and location controls,
acoustic design, and site planning.
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Figure 7 Identified Key Site Features and Opportunities



























Appendix B — Drawings
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Appendix C — Wastewater Calculations
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Section Pipe Area PDFlow PWW Flow Pipedia Gradient Capacity Velocity Check

Letter size ha I/s I/s m % I/s m/s
Al12 -A11 225 2.215 1.65 2.07 0.225 0.33 30.10 0.76 OK
Al11-A8 225 5815 4.33 5.44 0.225 0.33 30.10 0.76 OK
A8-A2 300 11.25 8.38 10.53 0.3 0.30 61.27 0.87 OK
A2-A1 375 95.17 70.88 89.06 0.375 0.30 110.23 1.00 OK

Downstream pipe network has adequate capacity to accommodate the development.
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Executive summary

We have been engaged by Barker and Associates, on behalf of the Greenhill Industrial Park Consortium
(the Client), to undertake a preliminary geotechnical assessment based on a desk study for the site
located at 133 Greenhill Road, Puketaha. This report is intended to be submitted to Waikato District
Council in support of the Fast-track Approvals Act (FTAA) referral application to allow for further
subdivision and building development across the five titles at 133 Greenhill Road. The assessment is
high level and will need to be confirmed with site testing and further assessment if the referral is
successful.

Site description

The site is characterised by flat plains (RLs 26 m to 37 m) and a central northern hill rising to 55 m RL.
The land is mostly greenfields, with a few houses along the site boundary. The site is accessed from
Puketaha Road and Greenhill Road, with the Waikato Expressway to the west.

Our scope included:

e a desktop study of the site, including historical aerial images, geology maps, contour maps, and
the New Zealand Geotechnical Database (NZGD)

e anatural hazards assessment in accordance with section 106 of the Resource Management Act

o high level earthworks assessment

e preliminary foundations recommendations

Our key findings were:

e there are investigations available on NZGD along the western boundary of the site (Waikato
Expressway). The investigations show soils in low lying areas around the site consistent with the
mapped Hinuera Formation

e based on the expected geology, natural hazards on the site are likely to include:

e liquefaction

e static settlement
e slope instability
e low bearing

e our preliminary liquefaction assessment indicates a high hazard is likely on the plains areas

e our high-level slope assessment indicates a generally low risk of instability, with steeper slopes
likely to be modified by earthworks

e settlement is likely to be a hazard in the low-lying areas. Mitigation is likely to be required

Next steps include:

e investigate the site, focussing on areas of higher potential hazards. These include wet or swampy
areas, Plains Terrain with high groundwater and liquefaction hazard, earthwork material
suitability, and sensitive soils

o detailed assessment of liquefaction hazard across the site, settlement potential of soft soils,
groundwater depth and drawdown potential

e inputinto the detailed design of the development to limit exposure to the identified hazards,
and to mitigate them where possible

e reporting to support consenting

e earthwork specifications and detailed design of geotechnical elements

e observation during construction to validate assumptions and confirm work meets specifications
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Introduction

We have been engaged by Barker and Associates, on behalf of the Greenhill Industrial Park Consortium
(the Client), to undertake a preliminary geotechnical assessment for the site located at 133 Greendhill
Road, Puketaha. This report is intended to support a Fast-track Approvals Act (FTAA) referral
application to allow for further subdivision and building development across the five titles at 133
Greenhill Road. The assessment is a high level, desk-based assessment of likely natural hazards, and
will need to be confirmed with site testing and further assessment if the referral is successful.

Scope
Our scope was limited to a desk-based assessment. The Assessment included:

e a desktop study of historical aerial images, geology maps, contour maps, and the New Zealand
Geotechnical Database (NZGD)

e anatural hazards assessment broadly following s106 of the Resource Management Act

e preliminary qualitative assessments of liquefaction, settlement and slope instability

e high level earthworks discussion

e suitability discussion and recommendations for further assessment

Site description

Greenhill Industrial Park is of irregular shape and approximately 180 hectares. It is situated within the
Waikato District, adjacent to the eastern side of the Waikato Expressway. The site is accessed from
Puketaha Road to the north and Greenhill Road to the south. The Waikato District and Hamilton City
jurisdiction boundary is defined by Gordonton Road, which is located approximately 1 kilometre to
the west of the Waikato Expressway. Currently, the site is predominantly greenfields, with a small
number of residential dwellings situated along the northern and southern boundaries.

The bulk of the site is flat, with reduced levels (RLs) typically between 36 m and 37 m relative to the
local datum?. However, the central northern portion of the site rises to an elevation of up to 55 m RL.
This elevation change is characterised by gentle slopes of around 10 degrees, but there are also
distinct sections where the ground becomes steeper, with slopes between approximately 25 and 35
degrees.

Proposed development

The Greenhill Industrial Park Consortium plan to subdivide the site for primarily industrial use, with
some residential lots and a general service area connected through private roads. Road swales,
landscape buffers, stormwater riparian areas, and stormwater ponds are also. We understand that
the client intends to cut the elevated portion of the site down and use the material as fill across the
rest of the site. High level plans are included in Appendix A.

1 NZvD2021 [EPSG: 7839]
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Desk study

We completed a desktop study of the site to identify features of interest. The desktop study consisted
of a review of recent and historical aerial imagery?*, geology maps, and surrounding NZGD testing.

Aerial photography

We reviewed images from 1952, 1963, 1979, 1991, 2008, 2016, and 2025 (attached in Appendix B for
reference). Key findings from each image are presented in Table 1.

Table 1: Summary table for historical imagery.

1952

Date Observations
L ]

The site is predominantly rural, with open paddocks and minimal built development.
Few structures are visible, and the landscape is mostly agricultural.
Swampy, tussocky vegetation is visible generally within the central area of the site.

1963

The area remains largely unchanged, with continued agricultural use.
Some minor changes in field boundaries and vegetation are visible.
Tussocky vegetation is still visible across the central extent of the site.

1979

1991

The site and surrounding area show gradual intensification of land use.

More field boundaries and small structures appear, but the site itself remains
undeveloped.

Tussocky vegetation is no longer visible, potentially due to modification of the area for
farming.

There is a noticeable increase of vegetation planted within the southeast corner of the
site.

Off-site development begins to increase, with more structures visible to the north and
east.

Potential uncharacterised fill is visible within the central western area of the site*

2008

The site is still undeveloped, but surrounding areas show increased residential and rural
development.

Tree rows and shelterbelts are well established across the east and west site
boundaries.

Potential uncharacterised fill is visible onsite near the southern boundary.

2016

The site remains largely unchanged, with continued agricultural use.
Surrounding development continues, with more dwellings and infrastructure visible.

2025

The most recent imagery shows a slight increase in built development onsite.

The development of the Waikato Expressway adjacent to the site is visible.

Four potential uncharacterised fill areas are visible. Three of these are located near the
southern boundary and the other is further towards the southeast corner of the site.

* See Appendix C for potential uncharacterised fill location plan.

2 Sourced from http://retrolens.nz and licensed by LINZ CC-BY 3.0. Accessed 13/06/2025.
3 Google earth Pro. Accessed 13/06/2025.
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Geological setting

The site’s contours generally match the mapped geology. Geology maps” of the Greenhill site show
three distinct geological units:

Hinuera formation

e the North and west extents are mapped as Late Pleistocene River deposits of the Hinuera
Formation,

e the Hinuera Formation is described as ‘cross-bedded pumice sand, silt, and gravel with
interbedded peat.’
o flat areas, (RLs 36 m to 37 m) align with the Hinuera Formation

Walton Subgroup alluvium

e the Central north extent is mapped as Walton Subgroup alluvium

e the Walton subgroup is described as ‘pumiceous mud, silt, sand and gravel with muddy peat
beds; rhyolite pumice, including non-welded ignimbrite, tephra and alluvial pumice deposits’

e the Walton Subgroup, which is typically mantled by several metres of volcanic ash

e the top elevation of the central northern hill extends up to about 55 m RL

e historical images show that swampy, tussocky vegetation overlaps some hills terrain, which will
require further investigation to confirm

Holocene Swamp deposits

e the East and south extents are mapped as Holocene swamp deposits

e Holocene swamp deposits are described as ‘soft, dark brown to black, organic mud, muddy peat
and woody peat with minor overbank sand, silt and mud’

e areas mapped as Holocene swamp deposits can also present as silt, sand and mud deposits with
interbedded and/or lenses of peat. This means that the highly organic deposits can be locally
limited across the mapped area. This was confirmed by some existing testing reviewed as part of
the desk study

e flat areas, (RLs 36 m to 37 m) align with the Holocene swamp deposits

e aplan showing slope grades and the suspected swamp areas are provided in Appendix D

NzZGD

We have reviewed the NZ Geotechnical Database (NZGD) to determine whether ground investigations
have been conducted on or near the site. Most of the site has no data available, however, along the
western boundary, and in the extreme southwestern corner of the site, there are tests available.

e Onsite: Eight hand augers (HAs) have been logged in the southwestern corner of the site. These
tests found a mixture of sand, silt, and clay of varied strengths, consistent with the Late
Pleistocene River deposits of the Hinuera Formation. Groundwater was recorded in all HAs at
between 0.8 m and 1.5 m bgl.

® Near the site: Several ground investigations have been completed for the Waikato Expressway
along the western boundary of the site, as well as cone penetration tests (CPTs) to the north and
south, and a cluster of HAs past the northeast corner. These investigations (hand augers, test

41:250,000 Geological Map of New Zealand (QMAP) New Zealand Geology Web Map. GNS, 2013.
http://data.cri.nz/geology/. Accessed 13/06/2025.
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pits, boreholes, and CPTs) also found sand, silt, and clay, consistent with the materials found
onsite. We see that these materials also vary in strength, generally from loose to medium dense
(sand) and very soft to stiff (clay and silt). Groundwater was recorded at between 0.9 m and 2.9
m bgl.

Geotechnical assessment

Natural hazards

We have assessed the following natural hazards, as per Section 106 of the Resource Management Act.

earthquake and liquefaction: the site subsoil class is D ‘deep or soft soils.” Design peak ground
acceleration for the 1 in 500-year average recurrence interval earthquake event is 0.25 g°.
Earthquake induced liquefaction is likely to occur in a large earthquake (see ‘Liquefaction’ section
below)

active faults: the Waikato Regional Hazards Portal® indicates an active fault (Kerepehi fault) is
located approximately 37 km east of the site running roughly northwest to southeast. As the site
is greater than 20 metres from the fault’, the risk of damage from fault rupture is very low.
volcanic, geothermal or sedimentary activity: the site is located approximately 20 km southeast
of the closest volcanic vent, with the last eruption 1.8 million years ago. The closest active volcano
is Rotorua, approximately 90 km southeast, therefore the risk from volcanic hazards is very low.
The site is not near any known sources of geothermal or sedimentary activity.

flooding: the site is not mapped within any flood areas®, so we anticipate the risk of flooding at
the site is Low.

subsidence: the risk of the site to subsidence is possible (see ‘Subsidence’ section below).
landslips, slope instability, and erosion: aerial imagery show no obvious signs of instability across
the site, and our assessment is that the risk of landslips, slope instability, or erosion at the site is
low (refer to ‘Slope stability’ section below).

expansive soils: the natural soil at the site is likely to be classed from A to M, non-expansive to
moderately expansive soils (refer to ‘Expansive soils’ section below).

5 Ministry of Business innovation and Employment (MBIE) / New Zealand Geotechnical Society (NZGS). Module
1: Overview of the guidelines. Dated November 2021.

6 Waikato Regional Hazards Portal. Accessed 13 August 2025. Sourced from:
https://www.waikatoregion.govt.nz/services/regional-hazards-and-emergency-management/regional-

hazards-portal
7 Ministry for the Environment. Planning for Development of Land on or close to Active Faults. July 2023
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Settlement

The geology maps and historic aerial photography indicate that swampy areas are likely to be
present. These areas tend to have soft, loose, or organic soils that can be susceptible to
consolidation settlement on loading. Loading from fill placed, or from building and surcharge loads
can trigger settlement.

Mitigation measures may be needed to reduce the expected settlement. Mitigation options could
include undercutting near surface poor soils, preloading with settlement monitoring, or ground
improvement.

Expansive soils

Investigations completed near the site (from NZGD) encounter soils of moderate plasticity. These soils
have the potential to change in volume (‘shrink and swell’) in response to moisture content changes,
typically with a seasonal periodicity if close to the surface. These typically include volcanic ash soils
such as clay.

Based on this observation, the geology maps, and the typical clay minerology of Waikato soils, we
expect the surface soils across the development to range between Class A and Class M, non-expansive
to moderately expansive. These classes are typical in the Waikato and Class S to M soils can be easily
mitigated in building design.

Geotechnical recommendations

While there are likely to be natural hazards present on the site, they are typical of the Waikato and
are unlikely to preclude development. Given the likely hazards, careful investigation, assessment, and
design should be undertaken. The design of the development should be guided by geotechnical
assessment as hazards can be avoided or minimised by design if incorporated early. Our geotechnical
recommendations are outlined below.

Earthworks

Draft cut to fill plans provided by the client (provided in Appendix E) anticipate significant cuts and
fill across the site to ease the grades between the Hills Terrain and the plains and to form level
building platforms. We expect the cut materials will vary with cut depth. The volcanic ash is likely to
be suitable earthworks material. Deeper materials can be sensitive and difficult to earthwork.
Investigation will be needed to confirm material types and depths and to guide the earthworks
design.

Locations of potential uncharacterised fill will require investigation to confirm the underlying
materials. If these materials are uncharacterised fill as anticipated, they will need to be excavated
and replaced with engineered fill. Environmental guidance should be followed throughout the
excavation and disposal process.

Excavation, preparation of subgrade, and backfill should be performed in accordance with
geotechnical recommendations that will follow the detailed investigation and with the applicable
portions of the New Zealand Standard 4431:20228. All earthworks should be performed under the
observations and testing of HD Geo.

8 NZS 4431:2022: Engineered fill construction for lightweight structures.

hdgeO.CO.nZ HD3783 | Greenhill Industrial Park | Reference: PGRO1|6



Next steps

We have identified potential natural hazards on the site. These should not preclude development as
they are standard for this geology in the Waikato region however, they should be defined by
investigation and assessment and should be avoided or mitigated through the design of the
development where possible. Where hazards remain, they can be mitigated though careful
engineering design. We recommend further geotechnical input to inform a substantive application,
including:

e investigate the site, focussing on areas of higher potential hazards. These include, wet or
swampy areas, Plains Terrain with high groundwater and liquefaction hazard, earthwork
material suitability and sensitive soils

e detailed assessment of liquefaction hazard across the site, settlement potential of soft soils,
groundwater depth and drawdown potential

e inputinto the detailed design of the development to limit exposure to the identified hazards,
and to mitigate them where possible

e reporting to support consenting

e earthwork specifications and detailed design of geotechnical elements

e observation during construction to validate assumptions and confirm work meets specifications

Limitations

This report has been prepared for our client, Greenhill Industrial Park Consortium, for the purpose
detailed above and may not be relied on by any other party or for any other purpose. This report
contains a high-level assessment based on our desktop study of the site to support the Fast-track
Approvals Act (FTAA) referral application to allow for further subdivision and building development.

Further testing and assessment are required for detailed design for the site. Inferences about the
conditions at the site have been made based on nearby testing and our understanding of the
geological environment in which the site lies. The deposits in this area are by nature highly variable
both vertically and laterally. We recommend that HD Geo is engaged to provide input into the design
of the development and to undertake further testing, assessment and design. For continuity and to
confirm ground conditions, geotechnical observation will also be required during site construction
works.
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APPENDIX A — PROPOSED PLANS
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APPENDIX B — HISTORIC AERIAL IMAGERY
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APPENDIX C—-POTENTIAL

UNCHARACTERISED FILL LOCATION PLAN
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APPENDIX D — SLOPE GRADES AND

SUSPECTED SWAMP AREAS
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APPENDIX E — DRAFT EARTHWORKS CUT

TO FILL PLAN
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