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Executive Summary

Executive Summary

The Waikato region is undergoing significant urban, industrial, and commercial growth, increasing demand
on existing wastewater infrastructure. To address this, the Southern Metropolitan Wastewater Detailed
Business Case (Southern Metro DBC) was developed, identifying a preferred option to manage wastewater
from the southern part of the Waikato-Hamilton-Waipa metro area. A key component of this plan is the
construction of a new Southern Wastewater Treatment Plant (SWWTP), which would service future
development in southern Hamilton, the Waikato Regional Airport, and northern Waipa.

The Southern Metro DBC process included a site selection process to identify a preferred broad location for
the SWWTP in the area immediately to the south of Hamilton. This short-list and site feasibility investigation
concluded in August 2024 and recommended the preferred site for the SWWTP as a site that is owned by
Hamilton City Council (HCC) between Peacockes Road and Raynes Road (Sharpe Farm).

The SWWTP is planned to be developed in stages, eventually serving a Population Equivalent (PE) of up to
200,000. The Southern Metro DBC assumed a land discharge for Stage 1, transitioning to river discharge from
Stage 2 onwards, subject to further technical investigations as part of resource consent processes. HCC will
seek consents for Stages 1 to 2b, covering up to 18,000 (PE) and an average daily flow of 3,600 m®/day at the
end of stage 2b. Commencement flows at stage 1 are estimated to be 400 m®/day increasing to 1,900 m?®/day
at the end of stage 2a.

Beca Ltd (Beca), on behalf of HCC, has conducted various investigations into alternative discharge options for
the SWWTP, building on previous work, to assess the long-list options for the SWWTP which will inform the
resource consent process. This work will reassess the broad assumptions made at the Southern Metro DBC
with regards to discharge options.

This report assesses the technical feasibility of different discharge methods based on the projected flows
outlined above and summarises the decision-making process with the Wastewater Kaitiaki Roopuu (established
in November 2022) which builds on previous phases of the Southern Metro DBC programme of work.

As part of this report the following discharge methods have been assessed:

e Discharge to surface waterways

e Discharge to land (slow rate irrigation and rapid infiltration)
e Discharge to restored/constructed wetland

e Discharge to groundwater via deep bore injection

e Discharge to ocean outfall

e Reuse - potable and non-potable uses

A multi-criteria analysis (MCA) was carried out to assess each option against five categories: public health,
environment, social and community, physical and constructability, and alignment with Te Ture Whaimana o te
Awa o Waikato. Three in-person workshops were held with HCC and the Wastewater Kaitiaki Roopuu. Based
on the long-list assessment and workshop feedback, the following shortlisted discharge methods will progress
to the next phase of investigation:

e Discharge to the main stem of the Waikato River (either through a constructed wetland or naturalised
discharge structure)

e Discharge to Surface Waterways — Potentially Nukuhau Mainstem (either through a constructed wetland
or naturalised discharge structure)

e Discharge to land (rapid infiltration)

o Beneficial reuse at the Sharpe Farm site (including landscape irrigation and reuse within the wastewater
treatment process)
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1 Introduction

1.1 Background

The Waikato region is undergoing significant urban, industrial, and commercial growth, increasing demand on
existing wastewater infrastructure. To address this, the Southern Metropolitan Wastewater Detailed Business
Case (Southern Metro DBC) was developed, identifying a preferred option to manage wastewater from the
southern part of the Waikato-Hamilton-Waipa metro area. A key component of this plan is the construction of
a new Southern Wastewater Treatment Plant (SWWTP), which would service future development in southern
Hamilton, the Waikato Regional Airport, and northern Waipa.

The Southern Metro DBC process included a site selection process to identify a preferred broad location for
the SWWTP in the area immediately to the south of Hamilton. This short-list and site feasibility investigation
concluded in August 2024 and recommended the preferred site for the SWWTP as a site that is owned by
Hamilton City Council (HCC) between Peacockes Road and Raynes Road (Sharpe Farm).

The SWWTP is planned to be developed in stages, eventually serving a Population Equivalent (PE) of up to
200,000. The Southern Metro DBC assumed a land discharge for Stage 1, transitioning to river discharge from
Stage 2 onwards, subject to further technical investigations as part of resource consent processes. HCC will
seek consents for Stages 1 to 2b, covering up to 18,000 (PE) and an average daily flow of 3,600 m3/day at the
end of stage 2b. Commencement flows at stage 1 are estimated to be 400 m?/day increasing to 1,900 m?/day
at the end of stage 2a.

Beca Ltd (Beca), on behalf of HCC, has conducted various investigations into alternative discharge options for
the SWWTP, building on previous work, to assess the long-list options for the SWWTP which will inform the
resource consent process. This work will reassess the broad assumptions made at the Southern Metro DBC
with regards to discharge options.

The options considered in this Report include the following long-list discharge alternatives:

¢ Discharge to water:
o Main stem of the Waikato River
o Surface waterways — streams/drains draining to Waikato River
o Constructed/restored wetland
Discharge to land:
o Rapid infiltration
o Slow rate irrigation
Discharge to groundwater — deep bore injection
Discharge to coast—ocean outfall
Reuse

1.2 Purpose of This Report

This report assesses conceptual long-list discharge options for the SWWTP and recommends those to be taken
forward to a more detailed short-list assessment based on specific criteria. The process of developing and
assessing the long-list options was undertaken with the established Wastewater Kaitiaki Roopuu for the
SWWTP project that has been active through the earlier Southern Metro DBC phase of the project.

The report outlines the methodology used to develop and assess the long list of options, including a summary
of previous and new investigations related to potential alternative discharge options and the existing
environmental context. This report also summarises the feedback received during hui held with the Kaitiaki
Roopuu. The diagram below (Figure 1) illustrates the optioneering process for the long-list discharge options
documented in this report.
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Figure 1. Diagram of the optioneering process for Confirming Shortlisted Options.

1.3 Information Reviewed

The documents listed below have informed the long-list investigation presented in this report and form the
technical appendices:

e Waikato Baseline Water Quality Assessment - Southern Wastewater Treatment Plant, Beca Ltd, 2™

August 2024.

e Alternative Surface Water Discharge Investigation - Southern Wastewater Treatment Plant, Beca Ltd, 16"
August 2024.

e Southern Wastewater Treatment Plant — Discharge to Wetland Feasibility Assessment, Beca Ltd, 14"
August 2024.

e Southern Wastewater Treatment Plant Land Discharge Options Assessment: Land Feasibility
Assessment, Beca Ltd, 16™ August 2024.

e Southern Wastewater Treatment Plant — Deep Bore Injection High-Level Investigation, Beca Ltd, 9"
August 2024.

e Southern WWTP Coastal Discharge Memorandum, Beca Ltd, 5" July 2024.

e Investigation Of Feasible Options For Reuse Of Treated Wastewater: Southern Wastewater Treatment
Plant Long List Development, Beca Ltd, 16" August 2024.
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2 Description of the Proposed Southern Wastewater Treatment
Plant

2.1 Southern Wastewater Treatment Plant

Given that regional resource consents will only be sought for stages 1 to 2b (up to 18,000 PE or 3,600 m®/day),
the predicted discharge flows for these stages have been used to investigate various discharge options (see
Table 1). The Southern Metro DBC assumed Stage 1 would utilise a Sequencing Batch Reactor (SBR)
treatment technology with land discharge, while Stage 2 will employ Membrane Bioreactor (MBR) technology
with discharge to the Waikato River. As discussed earlier in this Report, this work is reassessing these high-
level assumptions on the preferred discharge options discharge option made through the DBC.

Further work is proposed on the concept design of the WWTP process and staging which will revisit the
treatment assumptions made in the Southern DBC noting the level of treatment is dependent upon the
preferred discharge option.

Table 1. SWWTP Concept Staging (as per Southern Metro DBC)

Description Serviced area Starting demand Cumula.tlve
Capacity
L ) . 400 m3/day 1,000 m®/day
Stage 1 SBR* with discharge to land Airport precinct
(2,000 PE) (5,000 PE)
MBR** with discharge to Airport precmct and 1,200 m®/day 1,900 m3/day
Stage 2a Waikato River Maatangi / Tamahere
commercial areas (6,000 PE) (9,500 PE)
MBR with discharge to Airport precinct, wet
Stage 2, | VVaikato River (additional industry and 3,600 m*/day 3,600 m°/day
g reactors and membrane Maatangi /Tamahere (18,000 PE) (18,000 PE)
equipment) commercial areas

* SBR treatment technology with land disposal was proposed for the first stage through the Southern Metro DBC. This
technology provides flexibility in terms of flows and load and will provide effluent quality that is suitable for application
into or onto land. SBR is able to stop solids to reduce organic matter found in wastewater, which is done over a
number of cycles, depending on the size of the tank.

** MBR treatment technology with discharge to water was proposed for the second stage through the Southern Metro
DBC. MBR systems are aerobic activated sludge biological reactors, which combine the biological degradation
process, known as "activated sludge", with solid-liquid separation by membrane filtration. This process results in high-
quality effluent with low levels of suspended solids, pathogens, and nutrients

2.1.1 Project Objectives
The overarching Programme Objectives are set out in the Southern Metro DBC and state:

1. Before 2050 municipal wastewater discharges are no longer impacting on the ability of people to swim
and collect kai from the Waikato River and connected waterways, thereby contributing to the restoration
and protection of the health and wellbeing of the river.

2. The quality and extent of aquatic and terrestrial habitat and biodiversity in and around water bodies is
enhanced through the reduction of wastewater treatment and discharge impacts before 2050.

3. Wastewater treatment solutions contribute to restoring and enhancing cultural connectivity/relationships
with the river so that, before 2050, marae, hapu and iwi access to the river and other sites of

r-ﬁ
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significance for cultural and customary practice within the Metro Area are no longer impeded by
wastewater treatment solutions.

Maximise efficient use of resources and resource recovery to contribute to net zero greenhouse gas
related emissions from wastewater treatment systems before 2050.

The wastewater solution provides sufficient capacity to ensure sustainable growth in the Metro Area in
accordance with growth projection assumptions for the next 100 years.

These overarching Southern Metro DBC objectives have been translated into Project-specific objectives for
the assessment of alternative discharge options. These objectives are:

1.

To implement and operate a wastewater treatment and discharge solution for the south of Hamilton City,
Airport, and northern Waipa District that contributes to the restoration and protection of the health and
wellbeing of the river.

To seek restoration opportunities to enhance the quality and extent of aquatic and terrestrial habitat and
biodiversity in and around the WWTP and discharge location.

To support mana whenua outcomes by taking a tikanga based approach from site selection through to
operation.

Maximise efficient use of resources and resource recovery to contribute to net zero greenhouse gas
related emissions from the wider Metro wastewater network.

To provide sufficient wastewater treatment and discharge capacity to enable sustainable and flexible
growth in the south of Hamilton City, Airport, and northern Waipa District in accordance with growth
projection assumptions.

Be‘ a Southern Wastewater Treatment Plant Discharge Options — Long List Report | 4702999-501909-989 | 7/08/2025 | 5
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2.2 Preferred Locations for the Wastewater Treatment Plant

The Southern Metro DBC process included investigating the area immediately south of Hamilton to identify a
preferred location for the SWWTP. The 2024 Assessment of Alternative Sites Report undertaken by Beca
further refined the locations identified in the Southern Metro DBC to four shortlisted sites. Using a multi-criteria
analysis (MCA), Site 1 (Sharpe Farm) scored the highest, and was subsequently identified as the preferred
option following the technical MCA process and the Tangata Whenua Effects Assessment Report (TWEAR)
findings. Sharpe Farm is described in Table 2 and shown in Figure 2 below.

Table 2. Description of the preferred sites for the SWWTP.

Legal

Site Name Site Address Site Owner Area of Site

Description
34.2 ha (two blocks

Sharpe Farm | Raynes Road, which have an area Lot 5-6 DPS
(Site 1) Rukuhia HCC of 19.35 ha and SA72C/450 91837
14.85 ha).

T T

SITE 1::
SHARPE FARM 3

SITE 2: : \ < a
NARROWS/ > A ; 5 o N % 7 PP NukuhauStream
i R S & h development % N Nukuhau Paa
g e g . — @ Heritage Sites
 Airport - ster
[ site2
Stl?uelsu cw =71 Airport Structure Plan Extent
P4|an Extent - 3 southe Links
] g v - 71 City Boundary
e

"ﬂ “‘\ et - A;~. l ohes - "?‘

Figure 2. The preferred site for the Sothern WWTP (Site 1). Note Hamilton City Council boundary to the north/west,
Southern Links designation to the west and south and Waikato River to the east (Source: Southern Wastewater
Treatment Plant Assessment of Alternative Sites, Beca, 2024).

1 Southern Wastewater Treatment Plant, Assessment of Alternative Sites, Beca, August 2024.
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Description of the Proposed Southern Wastewater Treatment Plant

There is currently a wide variety of standards for treated wastewater discharge quality in the region due to the
use of different technologies. A Memorandum of Understanding (MoU) was signed by the DBC Project
Partnership Group? in April 2023, which established the minimum performance standards to be achieved by
the projects in the Metro WW DBC (Northern/Southern). The agreement recommends adopting a consistent
standard of treated wastewater quality for all WWTP discharges to water. These uniform standards should be
implemented by 2031 or when the existing resource consents for discharge expire.

As described in the Southern Metro DBC MoUz, the minimum Performance Standards considered for discharge
to water are listed in Table 3.

Table 3. Agreed Southern Metro DBC MoU? minimum performance standards for discharge to water.

Parameter

Water

Minimum Performance
Standards for Discharge to

Minimum Performance
Standards for Discharge to Land

Total Nitrogen

(TN) (mg/L) Annual Mean <4.0 <20

Total Phosphorus T
(TP) (mglL) Annual Mean <1.0 No specific limit
E. coli th .

(cfu/100mL) 95" Percentile <14 <500

The Water Services Authority — Taumata Arowai, has a released a discussion document on proposed
wastewater environmental performance standards+. Hamilton City Council has prepared its submission on the
draft wastewater discharge standards proposed by Taumata Arowai. The draft standards as proposed would
result in a lower discharge quality than the Metro Wastewater Project Partners have committed to through
the Programme Memorandum of Understanding. On 27 March 2025, the SWWTP Governance Group
resolved to continue concept and preliminary design of the new WWTP to the higher MoU standards. This
will be revisited once the proposed wastewater discharge standards are finalised by Taumata Arowai.

2 The Project Partnership Group (PPG) comprises two representatives appointed by Waipa DC, 2 representatives

appointed by Waikato DC, 2 representatives appointed by HCC, 6 representatives of Tangata Whenua, 2 of which

appointed by Waikato-Tainui.

8 The Hamilton-Waikato Southern Metropolitan Area Wastewater Detailed Business Case Preferred Option Report, Metro
Wastewater Project Partners, May 2022.

4 Consultation on proposed wastewater environmental performance standards discussion document, Taumata Arowai,

February 2025.

i BeCd
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3 Description of Long List Discharge Options

To inform the long-list options report, assessments have been undertaken to inform the technical feasibility of
six discharge options. The following options have been considered in the long-list assessment options:

Discharge to water:
o Main stem of the Waikato River
o Surface waterways — streams/drains draining to Waikato River
o Constructed/restored wetland
Discharge to land:
o Rapid infiltration
o Slow rate irrigation
Discharge to groundwater — deep bore injection
Discharge to coast—ocean outfall
e Reuse

This section provides a brief overview of the discharge methods listed above, as well as generalised constraints
and advantageous.

3.1 Discharge to surface waterways

A significant proportion (approximately 45%) of wastewater treatment plants (WWTPs) in Aotearoa, New
Zealand currently discharge treated wastewater to surface waters. Given the sensitivity of surface water as a
receiving environment, discharge to surface water raises a range of social, cultural, and environmental
concerns. These concerns necessitate the implementation of best practice approaches to minimise adverse
effects on ecosystems and human health. When applied appropriately, discharge to surface water approaches
can support ecosystem recovery, uphold cultural values, and contribute to more sustainable and adaptive
wastewater management practices.

In the case of this long-list assessment, discharge to surface water has been considered via a constructed
naturalised solution. An example of this is seen in the Cambridge WWTP, which uses a naturalised bankside
structure to discharge treated wastewater into the Waikato River (Figure 3). While constructed bankside
outfalls, such as that used by the Cambridge WWTP offer a method of discharge to surface water which avoids
extensive in-river infrastructure, such as the Pukete WWTP outfall and diffuser (see Figure 3)These types of
outfall/diffuser in-river structures have not been considered in this report given the general culturally offensive
nature of structures in the bed of the River. This was confirmed at the first hui with the Kaitiaki Roopuu on 6
June 2024.

5 The New Zealand Wastewater Sector, Prepared for Ministry for the Environment, October 2020.

u
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Figure 3. Images of naturalised bank-side outfall constructed for Cambridge WWTP (left) and Pukete constructed outfall
(right).

Loudoun Water in Ashburn, Virigina, USA, provides a good international example of discharge to water via
naturalised solutions. In this case, wastewater is treated to an extremely high standard and is discharged back
into the environment via a rocky swale, containing a range of wetland plantings to create a natural stream
effect, and to enhance the landscape (Figure 4).

Figure 4. Photo of naturalised discharge point from Loudoun Water in Ashurn, Virgina, USA.

While such naturalised methods of discharge do not offer any further significant natural treatment process
benefits, the presence of such structures can assist in managing soil erosion and sediment, as well as
promoting ecological health in waterways, providing amenity value and assist in positive public perception
and education around highly treated wastewater discharges.

3.2 Discharge to land

Discharge to land discharge methods is adopted by approximately 34% of WWTPs across New Zealand
(based on 2020 reporting). Consideration has been given to both rapid infiltration (RI) and slow rate
infiltration (SRI) methods of discharge to land in the long-list assessment.

3.2.1 Rapid Infiltration

Rapid infiltration (RI) enables the discharge of significant volumes of treated wastewater onto relatively small
areas of land (Figure 5). Treated wastewater is typically applied to shallow earthen basins, where it filters
through the soil and eventually enters groundwater or nearby surface water. While Rl is a low-cost, low-
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maintenance option, its use is limited by the need for specific site conditions—including highly permeable
soils, minimal slope to avoid overland flow, and sufficient distance from bores and shallow groundwater. R
has been adopted by a number of wastewater treatment plants across New Zealand, including at Cambridge,
Twizel, Te Paerahi and Rotoiti-Rotoma.

Figure 5. Examples of rapid infiltration beds (former Rl beds at Cambridge WWTP on the right)

3.2.2 Slow Rate Irrigation

Slow Rate Irrigation (SRI) refers to the slow and controlled application of treated wastewater to a given land
block, typically used for pasture, forests, and a variable of crops if the wastewater has been treated to a high
enough standard. The rate of application used will typically be designed to maximise the removal of
wastewater from the site via evapotranspiration and percolation, while reducing the chance of surface water
run off as much as possible.

The two methods explored in the long-list assessment are sub-surface drip irrigation (SDI) and surface spray
(Figure 6). The image on the left of Figure 6 shows an example of SDI at the Omaha Golf Course, which is a
low pressure, highly efficient irrigation method, which allows for a high level of control over the volume and
distribution. The image of the right of Figure 6 is an example of surface spray irrigation via a low pressure
Centre Pivot irrigation system suitable for large landholdings.

=)

Figure 6. Examples of sub-surface drip irrigation (left), and surface spray irrigation via Centre Pivot (right).

3.3 Discharge to restored/constructed wetlands

Wetlands can provide a cost-effective method for removing a range of pollutants from wastewater through
physical settling, filtration, and biological processes. Similar to the natural treatment processes involved in
surface water discharge (see Section 3.1), a constructed or restored wetland typically includes a naturalised
area planted with native vegetation (Figure 7). Vegetation plays a crucial role in stabilising slopes, controlling
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erosion, and polishing the effluent by further removing suspended solids. However, these systems generally
offer limited additional nutrient removal in the long term. If poorly maintained wetlands can add nutrients and
other contaminants to treated wastewater from birdlife and ongoing maintenance requirements need to be
considered.

| Naturalised rocky channel
| with native vegetation

Outlet headwall

Figure 7. Example of discharge to constructed wetland method.

3.4 Other Discharge Methods

3.4.1 Deep bore injection

Deep bore injection (DBI) is a relatively uncommon method of treated wastewater discharge, involving the
injection of treated wastewater into deep, porous geological formations. This approach aims to minimise the
risk of adverse effects on drinking water sources or surface water bodies by placing the discharge well below
any connected groundwater systems (see Figure 8). In New Zealand, DBI has only been used in a limited
number of industrial applications for stormwater and wastewater, with no known examples in municipal
wastewater systems. The closest comparable case is at the Russell WWTP, which discharges treated effluent
via shallow bore injection.

Figure 8. Visual representation of deep bore injection.
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3.4.2 Discharge to coastal outfall

The coastal outfall method involves discharging treated wastewater directly into a coastal marine
environment via an ocean or harbour outfall pipe. In this approach, treated wastewater is conveyed through a
rising main to a designated outfall location, where it is released during the outgoing tide to maximise dilution
and minimise potential impacts on sensitive coastal ecosystems and recreational water users. While coastal
outfalls can be effective in dispersing treated effluent, they are typically associated with high capital and
maintenance costs, complex consenting processes, and a high degree of public and cultural sensitivity.

3.4.3 Wastewater Re-use

Wastewater re-use (also referenced to as recycling or reclaimed water), is wastewater that has been treated
to a high enough standard that it can be reused for a variety of purposes. Most commonly, the result is a
discharge to land process, with highly treated wastewater being used for irrigation of pasture, parks, or
crops. In New Zealand, this is commonly the case with golf courses, with a number of golf courses across the
country receiving treated wastewater and using it for irrigation. An example of this is Omaha Golf Course,
where Figure 9 shows the beneficial effects that has been achieved by applying highly treated wastewater to
the fairway via sub-surface drip irrigation.

Figure 9. Omaha Golf Course — Subsurface drip irrigation of fairway (in the background) vs. unirrigated fairway (in the
foreground).

There are also cases of highly treated wastewater being recycled for use in public gardens. Example of this
being Whangarei District Council, which uses treated effluent for irrigation of garden beds, trees, and sports
fields in its district.

Highly treated wastewater can offer a range of benefits for construction activities and industrial use. Wet
industries are potential candidates for reuse applications. This could include shipping container washing
facilities, or industries which use cooling towers. Where treated wastewater is used for industrial purposes,
the final discharge point of that water should be carefully considered to avoid cumulative adverse effects on
the receiving environment. Reuse of wastewater for construction is a further consideration and may involve
replacing potable water used for concrete production with treated wastewater. It may also involve use of
water for dust suppression. A key example of this occurring in New Zealand is the construction of
Watercare’s central interceptor. Sustainability was a key driver for this project and one of the sustainability
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innovations employed was the reuse of wastewater for construction water, reducing the demand on potable
water suppliese.

Regardless of the reuse application, careful consideration must be given to the quality of the treated
wastewater, the method of application, and the potential risks to human and environmental health. While high-
quality treatment technologies such as membrane bioreactors (MBRs) can significantly reduce contaminants,
there may still be trace levels of chemical or microbial constituents that pose a risk through pathways such as
runoff, splashback, or human contact. Reuse should therefore be supported by appropriate management plans
and risk assessments to ensure protection of workers, the public, and the receiving environment.

¢ From concept to reality: The central interceptor sustainability journey, Philpott, O. and Cunis, S. (Watercare Services
Limited).
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4  Sustainability Factors

Of primary concern to HCC is the practical suitability of each option considered in this long-list process.
Affordability and climate change have both been highlighted as key challenges within the HCC Annual Plan
2024-2034". Understanding how the discharge methods being considered in this process will interplay with
these suitability factors is crucial. As highlighted by the sections below, these factors have been considered
through the MCA and detailed assessment process; however, more detailed consideration will need to be
given to discharge methods taken carried through to the short-list process.

4.1.1 Flood Hazards and Climate Change

The Waikato region is experiencing more and more extreme weather events as a result of climate change.
These climatic changes will impact the infrastructure and water services of the Waikato region, making it a
key consideration when discussing new wastewater service or infrastructure options. To address this in the
long-list assessments, the Waikato Regional Council (WRC) Scale Flood Hazard map and the Waipa District
Plan flood areas have been considered as exclusion zones. While not completely addressing the concerns of
flood hazards and climate change, these inclusions mitigate the potential of the chosen solution being
suspectable to flood risk (with respect to discharge solutions).

4.1.2 Operational Efficiency

During the more detailed assessment of each discharge method, the assessment of each site's limitations
was included. These assessments highlight the physical barriers for the discharge occurring at that particular
site (i.e. in the case of discharge to surface water steep banks and dense vegetation leading to limited
accessibility), as well as economic limitations (i.e. if the land parcel would need to be acquired, the distance
from the SWWTP location). This high-level review for each site assesses how feasible discharge to a
particular location would be and the factors that would need to be mitigated or impede operational efficiency.

72024-2034 Long-Term Plan — Ka hua. Ka puaawai. Ka ora. Volume 1, Hamilton City Council, July 2024.
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5 Technical Investigations

The following section provides a summary of each technical report produced to inform the long-list assessment
processes.

5.1 Waikato River Baseline Water Quality and Ecology Assessment

Beca has conducted evaluations of the Waikato River to identify potential discharge locations to support the
assessment of options during the long list phase.

To assess the potential implications of the potential discharge of treated wastewater to the Waikato River, a
baseline assessment of the water quality of the Waikato River was undertaken to evaluate the sensitivity of the
wider receiving environment for the proposed discharge. Waikato Regional Council has long-term monitoring
sites at several locations on the Waikato River.

The analysis focused on the exiting water quality data of three sites (Hamilton-Narrows (7) and Narrows Boat
Ramp (P3), both of which are upstream of the potential discharge site, and Flagstaff Park (P4), which is
downstream of the potential discharge. These sites are part of Waikato Regional Council’s long-term monitoring
programme and have over 25+ years of data. Data was collected from seven further monitoring sites to fill in
spatial gaps in the long-term records (Figure 10).
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Name Number Name Number
Legend
Pukerimu Water Intake P1 Karapiro Tailrace 6 A WRC Monitoring Locaitons
Mystery Creek Jetty P2 Hamilton-Narrows 7 9, Néw Mor\llorlng Locaitons
Site Options for Southern WWTP
Narrows Boat Ramp P3 Hamilton (Wellington St) B3
Flagstaff Park P4 Hamilton (Sewer Bridge) B4
Pukete Boat Ramp P5 Horotiu Bridge 8
Horotiu Bridge P6 Ngaruawahia Bridge B5
R R Map Scale @ A3: 1:232,674
Ngaaruawahia Bridge P7 Huntly (Tainui Bridge) 9 s L ™
Huntly Bridge P8 Rangiriri 10

Figure 10. Proposed sites for the SWWTP, WRC long-term water quality monitoring locations, and water quality locations
monitored by Beca.
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The data shows that both upstream and downstream monitoring locations exceeded their relative PC1 Short-
term and 80-year median attribute states for nutrients (including total nitrogen (TN), total phosphorus (TP)) and
microbiology (Escherichia coli (E. coli)).

e The recent three months of monitoring (February 2024 to May 2024) found the following:

e There was no difference in phosphorus (Dissolved reactive phosphorus (DRP) and TP) concentrations
between the upstream (P3) and downstream (P4) monitoring locations.

e E. coli concentrations were higher downstream than in the upstream monitoring location.

e Toxicant (NHs-N) concentrations were slightly higher at the upstream (P3) when compared to the
downstream (P4) monitoring location.

Contaminant concentrations downstream of the future SWWTP discharge are predicted using mass balance
calculations. According to the mass balance calculations, considering the low discharge volume at stage 2b
(3,600 m¥day with an 18,000 PE equivalent) and high dilution factor in the Waikato River, there was a
negligible percentage increase (<1.5%) in contaminant concentrations under both average river flow and low
river flow conditions. Therefore, the overall effects of the potential discharge on contaminant concentrations
are considered to be negligible for Stage 1 and Stage 2b.

Estimations of mass load contributions were undertaken to understand the relative contribution of nutrients
from the SWWTP to the wider Waikato River. The predicted nutrient loads to the Waikato River from the
future SWWTP are relatively low and will contribute <1% of the nutrient loads in the Waikato River for both
Stage 1 and Stage 2b. Merging the SWWTP consent process with the Pukete WWTP or implementing
offsetting strategies are potential approaches to prevent nutrient loads from exceeding the baseline by
reducing contaminants elsewhere in the catchment. The specific offsetting activities would need to be
assessed, which could include planting on erosion-prone land and restoring riparian areas, in alignment with
the goals of Te Ture Whaimana.

Additional investigation is recommended to confirm the exact discharge location (including establishing the
most appropriate methodology). In addition, if surface water discharge is chosen as the preferred discharge
location, undertaking ecological and further water quality investigations will be necessary to understand the
impacts of treated wastewater discharge on the Waikato River.

5.2 Investigation Of Alternative Surface Water Discharge Options

Potential alternative surface water discharge options (to the Waikato River) were investigated as part of the
broader discharge alternatives assessment. Surface water bodies within 15km of the WWTP site were initially
identified, then subjected to an initial exclusion process which excluded:

e Land within identified flood hazard areas to minimise potential direct impacts on infrastructure but also
potential contamination risks.

e Surface water bodies located on the other side of the Waikato River, due to the challenges and cost
associated with the conveyance pipelines required to cross the Waikato River.

Given the cost associated with pipeline construction and the practicalities of discharging closer to the WWTP
site, potential surface water discharge locations within 5 km of the SWWTP site were prioritised.

Five surface water bodies and ten sites were then selected for the assessment stage which included site visits
of the waterbodies with observations being made from public land. The shortlisted waterbodies and the publicly
accessible locations are shown in Figure 11. These sites were investigated during a site visit to assess their
suitability as potential discharge locations.
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Figure 11. Site visit locations were taken to further assess surface water discharge feasibility.

Each of the 10 sites identified in Figure 11 were further reviewed using aerial photos, maps, and site visits. The
process assessed the following characteristics of each site:

o Accessibility to the site

e Ownership status (public or private property)

e Surface water flow rate (slow, medium, fast)

e Vegetation coverage

e Availability of suitable areas for naturalised waterway discharge (size of flat areas and steepness of the
stream banks),

e And width of the surface water channel (narrow, moderate, wide).

Following the site visit, six sites identified as potential discharge locations were unlikely to be feasible, three
locations were considered potentially feasible, and one location (the Nukuhau Mainstream) was considered
highly feasible (Figure 12). Sites that were unlikely to be feasible were found to have one or more of the of the
following characteristics: narrow channels, slow flow rates, steep banks, poor accessibility, lack of available
area for naturalised waterway, or were situated on private property. Potentially feasible sites had some good
characteristics such as easy access and available land for construction of a naturalised discharge stream,
which may enhance the ecological value of the site. However, these locations were also characterised by
narrow channels and slow flow rates, reducing the overall feasibility.
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The highly feasible site (Nukuhau Mainstream) is located in the preferred site for construction of the SWWTP
(Site 1) and is owned by HCC. Therefore, the site has easy access and is in close proximity to the proposed
sites for the SWWTP. Additionally, the Nukuhau Mainstream has a large flat area available for the construction
of a naturalised waterway. Flows in the Nukuhau Stream have been observed to be variable, with visible flow
in winter conditions, with areas of perennial flow and dry stream bed observed in site a visit in March 2025
during drought conditions. Acknowledging the cultural significance of the Nukuhau Stream, further
collaboration with mana whenua is required to fully integrate their perspectives into the approach.

Subject to further engagement with the Kaitiaki Roopuu, the lower reaches of Mystery Creek may be
investigated for a discharge along with the Nukuhau stream. This option is currently subject to confirmation.

Legend
— LINZ NZ River Names
Site Options for Southern WWTP

Map Scale @ A3: 1:21.958

Figure 12. Assessment results. Locations found to be unlikely to be feasible in red, potentially feasible in orange, and
highly feasible in green.

If an alternative surface water discharge is considered for further progression, additional investigations and
work are recommended to enable a comprehensive assessment. This will provide a clear understanding of the
requirements needed for an effective evaluation of the surface water discharge options. This work would
include:

e An assessment of environmental effects to understand potential adverse effects of the discharge on
receiving water quality, ecology and flooding.
e A Public Health assessment
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e Anassessment of cultural impacts and Tangata Whenua engagement
e Engineering Investigations: Preliminary assessment of maintenance and operational requirements,
geotechnical and hydrology investigations, and discharge engineering design.

5.3 Discharge To Wetland Feasibility Assessment

This option involves the conveyance of treated wastewater to a constructed wetland (with a minimum area of
2.5ha), before entering surface waterways.

The approach taken on this option was to conduct a preliminary discharge to wetland feasibility assessment to
screen for and map areas with underlying wetland characteristics (i.e. hydric soils and wetland hydrology) that
might be suitable for restoration planting and wastewater discharge within 15 kms of SWWTP longlist options.

A desktop screening for historic and potential wetlands that might be suitable for restoration and wastewater
discharge was undertaken for the subject area using ArcGIS Pro 3.0.3 desktop geospatial software. Areas
excluded from the analysis included:

e Land on the northern side of the Waikato Rivere

e Areas within 20m of rivers and lakes (as mapped in LINZ River Polygons, LINZ River Lines, REC Lakes
layers).

e Areas within 20m of land that is not zoned as Rural based on Waipa and Waikato District Plan Zones
(Operative).

e Areas where ground slope is 12° or above

e Areas specifically identified for mineral resource value (Aggregate Extraction Policy Area layer)

e Areas within 30m of bores or geothermal wells.

e Land identified as susceptible to flooding (Waikato Regional Council Regional Scale Flood Hazard layer
and District Plan Floodplain Management Area layer)

e Areas identified for future development (Peacocke Development Area, Southern Links Designation,
Airport Business Park Development Area, and other Waipa District Council Designations).

e QEIll covenants.

o Waikato Regional Council identified Significant Natural Areas and Outstanding Natural Features and
Landscapes

e Current wetlands as mapped by WRC and Freshwater Ecosystems of New Zealand (FENZ)* and areas
with restoration status of “Mature” or “Unavailable for Restoration” (Eco-index — Current Status and
Restoration Priority for NZ layer)

e Hamilton City Council Proposed Significant Natural Areas Final (2021)

e Department of Conservation public conservation land

e Department of Conservation mapped non-migratory fish distributions

Outside of exclusion areas, approximately 13,317 ha was mapped as potentially restorable wetland. Of this,
10,088 ha was excluded based on size (less than the minimum 2.5 ha necessary for wastewater discharge)

8 15km was selected as the upper distance at which conveying treated wastewater becomes impractical. Conveying
wastewater greater distances is possible but comes with additional cost and operability considerations.

°® The northern side of the Waikato River was excluded due to increased cost and complexity associated with transporting
wastewater across the river.

1 Current wetlands were excluded on the basis that constructed/restored wetlands offer better opportunities for
wastewater treatment than natural wetlands as they can be designed for optimal performance (Verhoeven & Meuleman,
1999), and they have limited current conservation value (wetland extent is greatly reduced in the Waikato region and
even degraded wetlands are expected to retain ecological value)
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and/or wetland type/substrate (bogs and fens on peat or peat loam soil). This left a remaining 3228 ha of
potentially restorable wetland that may be suitable for wastewater discharge (Figure 13).

SA¢ Southem WwTP
Project Area of Interest (15km radius)

Potentially restorable wetlands

Suitability

.~ Further assessment required

[Z53 Unsuitable

N

0 11 22 AdkmA
S T - —

Southern Wastewater
Treatment Plant

iiBecCa

Figure 13. Result of initial screening of potentially restorable wetlands within the subject area.

Of the potentially suitable areas, a subset of six candidate sites were selected based on location within the
parcels of land that comprise preferred locations for the SWWTP, or proximity to them, and location on publicly
owned land. Each discrete polygon was considered as a site although these may be used together for the
purposes of wetland restoration and wastewater discharge (Figure 14).
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Figure 14. Six candidate sites were selected for further assessment after initial screening. Note the red areas are the
‘exclusion area’

The six candidate sites selected for further investigation were modelled as historic swamp wetlands. Due to
their close proximity to one another, all of the sites had similar constraints associated with:

e Drainage to the Nukuhau Stream and Waikato River (sensitive receiving environment)

e Known presence of species of conservation concern (long tailed bats, At -Risk fish species), or potential
presence of species of conservation concern (copper skink).

e Risks of flooding due to requirements to fill in drainage channels for restoration/re-wetting.

A number of constraints associated with restorability were also noted. Sites 1-4 had less obvious signs of
wetland hydrology, and these sites are likely to be more difficult to establish (or re-establish) hydrology and
create a functional wetland ecosystem within. These sites may also require earthworks/recontouring to protect
against nutrient/contaminant mobilisation to the receiving environment.

Site 6 was considered the most suitable site for further investigation due to its size (27ha) which allows for
greater flexibility, potential restorability (evidence of elevated water table and underlying wetland
characteristics), and location at the top of the catchment. Assuming infilling of artificial drains, the nearest
watercourse is located >200m away.
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Site 6 has also been identified as a potential offsetting location for Southern Links, so may not be available for
restoration. If a discharge to wetland option were to be progressed, further investigations necessary to evaluate
feasibility and constraints associated with the candidate site(s) could include:

e Ground truthing of desktop information (soil investigations, review of historic aerial imagery to verify
accuracy of modelled historic wetland extent, site walkover to confirm artificial drain locations and areas
of suitable fauna habitat).

e Hydrological assessments (water balance assessments, investigation of connection to groundwater).

e eDNA sampling and fauna surveys (if areas of suitable habitat may be impacted).

5.4 Land Discharge Options Assessment

Beca undertook an assessment to identify land parcels suitable for discharge to land within a 15 km radius of
the proposed SWWTP. The assessment considered feasible land parcels under four scenarios (Table 4).
Wastewater flow projections were used to estimate the irrigation area, buffer area, and total land area that
would be required for the four scenarios assessed (Table 4). The low hydraulic loading scenarios are designed
for Slow Rate Irrigation (SRI), and the high hydraulic loading scenarios designed for rapid infiltration.

Table 4. Area required for land discharge.

Low hydraulic loading High hydraulic loading

Scenario 1 - Stage 1 Flow

Average daily flow (m?3/day) 400 400
Irrigated Area for Stage 1 (ha) 13.3 0.8
Buffer required (ha)** 6.7 0.2
Total Land Area Required for Stage 1 (ha) 20 1
Scenario 2 — Stage 2b Flow

Average daily flow (m3/day) 3,600 3,600
Irrigated Area for Stage 2b (ha) 120 7
Buffer required (ha)** 60 2
Total Land Area Required for Stage 2b (ha) 180 9

* For rapid infiltration systems
** 50% land area for low hydraulic loading rate and 25% land area for high hydraulic loading rate.

Geographic information Systems (GIS) data was used to apply a first-class exclusion process followed by a
multi-criteria analysis (MCA) of potentially suitable areas. The first-class exclusion zone was initially developed
for a 15 km area of interest (AOI) based on the following criteria:

e Exclude land that is 20 m in proximity to all lakes and rivers.

e Exclude land that is 20 m in proximity of land areas not zoned as rural.

e Exclude all flood susceptible land.

e Exclude land with a slope greater than 12°.

e Exclude land with a soil drainage classed as very poorly drained.

e Exclude land that is within 30 m of bores or geothermal wells.

e Exclude areas that are identified for mineral extraction.

e Exclude development areas included the Airport Business Park Development Area, and the Peacocke
Development Area.

e Exclude areas designated for Southern Links.

Based on the first class-exclusion, land suitable for discharge was broadly identified (Figure 15). Further
filtering was then applied to determine specific land parcels that would be suitable. During this filtering process
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available land data was cleaned of any land area below 1 ha, cleaning of data with parcel intents labelled ROAD,
HYDRO, etc, and remaining land parcels smaller than then respective land requirements (see Table 4 above)
removed. The process outlined above resulted in a list of 17 sites for Stage 1 for high hydraulic loading rate
(Stg1-HH), 5 sites for Stage 2b for high hydraulic loading rate (Stg2-HH), 18 sites for Stage 1 for low hydraulic
loading rate (Stg1-LH), and 11 sites for Stage 2b for low hydraulic loading rate (Stg2-LH).
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Figure 15. the 15km first-class exclusion zone investigated

Each of these sites were ranked from 1 — 5 against a range of MCA factors such as slope, soil drainage, land
use type, distance to SWWTP. Through this process the sites visualised in Figure 16 were identified as the
most feasible sites for treated wastewater discharge to land. All five of these sites have a mixture of land-uses
which will require further consultation with landholders, and more detailed feasibility investigations. Stage 2
sites will also require further investigation regarding the presence of documented cultural heritage site. While
all sites have potential limits, irrigation to land at each of these sites is possible given the soil profile and
characteristics. Further consideration may need to be given if the recommended site for Stage 2 — LH is
pursued, as the site is approximately 7.5 km from the proposed SWWTP location, and on the other side of the
Waikato River.

Further work is dependent on the decision-making process of pursuing the discharge to land option further or
the exploration of other discharge options. If these options were to be moved forward, further investigations
should include:

e Site-specific investigations to assess the findings from the desktop investigation (soil and hydrogeological
investigations);

e Landowners should be engaged to assess the potential availability of land for treated wastewater
discharge; and

e Feasibility of piping wastewater from the treatment plant to discharge location. This is particularly
relevant for Stage 2 — LH.

r-ﬁ
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Figure 16. Most feasible land parcels for each discharge to land scenario, based on MCA criteria.

5.5 Deep Bore Injection

As part of the optioneering of disposal methods for the SWWTP, deep bore injection (DBI) has been
considered, and a high-level feasibility study has been produced by Beca. This feasibility study has been
completed for the two short listed sites identified for the SWWTP, Sharpe Farm (Site 1) and Narrows/Rukuhia
(site 2). To consider the feasibility of DBI for each site, the following variables have been reviewed:

Suitable geological unit(s) for DBI - Based on the available geological data and pending the results of
further investigation, it is likely that any proposed DBI will likely need to target the Tauranga Group
sediments at depth.

Local and regional groundwater conditions — Given the limited data on groundwater conditions at the
depths likely to be targeted for DBI, further investigations, both detailed desktop study and drilling, would
be needed to confirm groundwater conditions at the selected sites and identify downstream receptors.
Potential effects on receptors — Several potential receptors were identified: Nukuhau stream and its
tributaries, The Waikato River, and the 158 bores within 3 km of the selected locations of interest. For all
these potential receptors, further investigations would be required to confirm.

Requirements of water treatment — the targeted aquifer may be vulnerable to treated wastewater and
vice versa, the groundwater conditions and its potential reaction with the discharge could potentially
affect the operation of the injection bores, e.g., corrosion etc., which could potentially require a higher
level of treatment of the wastewater. The chemical conditions of the wastewater and the aquifers need to
be thoroughly investigated to determine risks and likely level of treatment of the wastewater.

Cost of investigation and construction — The use of existing bores for DBI is unlikely to be an option
based on Council records. If an existing bore hole is identified for DBI use, the following would need to
be undertaken before the bore can be identified as a viable option:
o The borehole log and construction records need to be reviewed,
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o The bore conditions need to be confirmed using downhole camera logging, particularly, the integrity of
the bore casing needs to be checked to confirm no leakage,

o Hydraulic conductivity testing will need to be undertaken to confirm aquifer suitability if no recent
testing has been undertaken.

o If new bores are to be constructed, preliminary drilling and hydrogeological testing will need to be
undertaken to identify a suitable disposal unit.

e Public perception — There will likely be public concerns for injecting treated wastewater to an
underground environment due to factors untested in New Zealand such as emerging contaminants and
potential effects on drinking water sources/receiving environments, therefore, public perception and
expectations need to be well managed.

Overall, the feasibility study found that the success of DBI would primarily depend on:

e The geological and hydrogeological environment

o Sufficient hydraulic separation between the disposal depth and upper units, particularly those used for
water supply, and

o Sufficient aquifer storage that can accommodate the discharge.

Should the DBI be the preferred option to proceed, a more detailed desktop study is required to review the
local and regional geological and hydrogeological conditions and identify any potential down gradient
receptors. Unless there are any red flags identified, the desktop study should be followed up by site
investigations to confirm suitability.

5.6 High Level Conveyance Investigation for Discharge to Coast Option

Among the high-level feasibility studies undertaken, Beca included a high-level desktop assessment on the
feasibility of coastal discharge for treated effluent from the SWWTP. The conveyance route assessment is
summarised below:

e Rising main diameter: OD250 PN16 equating to 1.28m/s at 41.7 L/s
e The alignment is approximately 56.7km long
e The peak static height that would need to be overcome is approximately 175 m

Key obstacles identified for this alignment included:

e Railway crossings
e Multiple stream and bridge crossings
e The route runs along the SH23 and would require a considerable amount of traffic management.

Due to the typography and length of the rising main multiple booster pump stations would be required to
convey the treated wastewater to the ocean outfall.

The assumed discharge location at Raglan Harbour is likely to be highly offensive to tangata whenua and the
community of Raglan, with a long standing offense to the existing discharge from the Raglan township to the
mouth of the harbour. Any new discharge, even with a high quality, is likely to be highly controversial.
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Figure 17. Assessed alignment for SWWTP discharge to coastal marine environment feasibility study.

5.7 Investigations of Feasible Options for Reuse of Treated Wastewater

A desktop feasibility assessment to determine theoretically appropriate wastewater reuse options for the
SWWTP was undertaken. The methodology employed a review of the available guidelines for wastewater reuse
from Australasia, consideration of wastewater reuse types employed within New Zealand, and a desktop
assessment of the suitability of a range of wastewater reuse options for the Southern WWTP based on assumed
wastewater quality as well as available reuse sites within the vicinity of the WWTP proposed locations. The
assessment of possible sites for reuse was based on a desktop review and no discussions with landowners or
operators have been undertaken at this stage.

Worldwide, technologies and management systems for water recycling have advanced significantly over the
years, ensuring safe and successful operations across a wide range of schemes. However, the absence of
national guidelines for water recycling in New Zealand has resulted in relying on voluntary adoption of various
international standards which has led to inconsistencies and increased challenges in implementing water
recycling practices effectively. Those international guidelines most commonly employed are the Australian
guidelines for wastewater reuse including:

e Australian Guidelines for Water Recycling (AGWR) : Managing Health and Environmental Risks (Phase1),
2006

e Victorian guideline for water recycling, Environment Protection Authority Victoria, Publication 1910.2,
March 2021

e Queensland Guideline for low-exposure recycled water schemes, 2022

These three guidelines look at the quality of the wastewater, in particular the level of pathogen removal, to
apply wastewater classes. These classes correlate to wastewater reuse types that would be plausible and
would not cause a significant risk to public health. Lower classes of wastewater require greater levels of
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controls including controlled access, set back distances, and spray drift controls. These controls are necessary
because recycled water, with the exception of purified recycled water (which undergoes extensive treatment
and can be used to replenish drinking water sources), is not safe for human consumption.

Despite a lack of New Zealand specific guidelines, wastewater reuse within New Zealand is not a new or novel
approach. Common approaches to wastewater reuse overlap with the shift towards the discharge of treated
wastewater to land, such as the reuse of wastewater for irrigation purposes (e.g. irrigation to pasture). However,
the approach to reuse has centred around the disposal of wastewater, rather than utilising treated wastewater
as a resource to reduce the pressure on potable water supplies. Cultural restrictions including matauranga
understandings of wastewater as polluted water which is in a state of tapu and diminished mauri have also not
been fully investigated with regards to wastewater reuse.

Irrigation to golf courses using sub surface irrigation as well as spray irrigation is one of the more common
forms of wastewater reuse in New Zealand such as operating examples at Omaha WWTP (North Auckland),
Kinloch WWTP (Taupo), Bell Island WWTP (Tasman), Seddon Sewage Treatment Plant (Marlborough), and
proposed at Mangawhai WWTP (Kaipara). Reuse of wastewater for the irrigation of public gardens, parks and
sports fields is somewhat less common; however, it is being explored by some councils (including Whangarei
District Council and Tauranga City Council) where there is pressure on potable water supplies.

Agricultural reuse is also common in New Zealand however this ‘reuse’ is interchangeable with ‘discharge to
land’. Discharge to pastoral grazing land is the most common such as in Taupo and planned for in the Central
Hawkes Bay. Marlborough District Council is also exploring discharge to grape vines for the Blenheim WWTP.
Discharge to horticultural crops is less common and regulatory approval from the horticultural industry, such
as from Horticulture New Zealand, will likely also be required. Discharge to pasture or to crops used to feed
lactating animals is not allowed by the dairy co-operative Fonterra and as such discharge to dairy pastures has
not been possible.

Other wastewater uses including industrial use, reuse in the construction sector, and potable reuse are less
common. New Zealand effectively already has unplanned indirect potable reuse of treated wastewater
occurring in the Waikato (e.g. treated wastewater discharged to the Waikato River is subsequently abstracted
downstream for drinking water); however, legislative changes to the New Zealand Drinking Water Standards
would be required in order to facilitate direct potable reuse of treated wastewater. Watercare has been leading
the charge on potable wastewater reuse with their recycled water pilot plant at Mangere WWTP with a potable
and non-potable treatment system. Whilst this plant is only investigating the potential for possible potable reuse
in the future, the non-potable treated water is being used in the Central Interceptor’s tunnelling activities.

With this information in mind, a desktop assessment on the feasibility of wastewater reuse for the Southern
WWTP was undertaken. This started with an assessment of the proposed wastewater effluent quality against
the Australian guidelines as a benchmark. Based on the available information for the proposed Stage 1 and 2
treatment plants, it is anticipated that the MBR plant could potentially meet the Class A treated wastewater (in
accordance with the Victorian guideline for water recycling 2021 and the Queensland Guideline for low-
exposure recycled water schemes 2022) provided the required pathogen log removals can be met, whilst the
SBR plant is likely to meet Class C wastewater and therefore wastewater reuse is likely to require greater
controls.

Following this, the following wastewater reuse options were investigated:
Reuse for golf courses, sports fields and parks

e Agricultural Reuse

e Industrial Reuse

e Reuse for the construction sector
e Indirect Potable Use
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For the Stage 1 SBR plant, the feasibility assessment showed that discharge to pastoral land or fodder crops
is the most feasible. Irrigation to food crops is less likely to be feasible. Spray drift control, the use of subsurface
irrigation, and/or the application of buffer zones may also be needed to minimise public health risks. Treated
wastewater from the SBR plant could be used for irrigation to golf courses, gardens, sports fields and parks
where there is no public access; and subsurface drippers will most likely be required. A thorough risk
assessment should be undertaken for any proposed reuse to determine the mitigation measures needed to
protect environmental sensitivities and public health.

Treated wastewater from the SBR may be suitable for wet industry provided there is no worker exposure, and
a thorough risk assessment had been undertaken to address any public health risks; however, it is considered
that due to the limited availability of wet industry within the vicinity of the proposed treatment plant sites, this
reuse option is unlikely to be feasible for the SBR plant. Due to the level of disinfection set out in the
specifications for the SBR plant, it is also unlikely that the treated wastewater can be used for the construction
sector.

For the Stage 2 MBR plant, the feasibility assessment showed that agricultural reuse including irrigation to
pasture and fodder crops and irrigation to non-food crops (including plant nurseries) as well reuse for golf
courses, sports fields and parks is likely to be feasible. This includes using a sprinkler system with some
restrictions including buffer zones and spray drift control although a combination of sub-surface drippers (for
areas with public access) and spray irrigation (for areas without public access) may also be preferred. The
level of treatment that could be provided by the MBR plant would also be important for determining the
dispersal method. There are available sites within the vicinity of the proposed WWTP location that could be
investigated further.

Reuse in the construction sector may also be feasible for wastewater from the MBR plant if the treated
wastewater can meet the required level of disinfection to minimise construction worker risk. There are a
number of future construction areas within the vicinity of the proposed Southern WWTP that could be
investigated. Industrial reuse may also be possible; however, there do not appear to be any immediate options
in the vicinity of the WWTP at this time.

Indirect potable reuse may end up forming part of the scheme as well if there is a discharge to the Waikato
River.

To consent any reuse option including agricultural reuse and reuse for golf courses, sports fields and parks,
further investigations are recommended as follows:

e Geotechnical investigations for land and wetland discharges

e Investigations of discharge effects on the environment

e Investigations of discharge effects on ecology

¢ Investigation of discharge effects on human health for land discharges and reuse options
e Investigation of discharge locations

e Land use investigations

e Investigations in flooding potential from land discharge options

e Engineering studies and design

e Investigations of capital and operational cost impacts

e Investigations of tangata whenua preference

F Beca Southern Wastewater Treatment Plant Discharge Options — Long List Report | 4702999-501909-989 | 7/08/2025 | 28
L]



Sensitivity: General

Assessment of the Long List Options

6 Assessment of the Long List Options

6.1 Assessment Criteria Background and Context

To assist in shortlisting the discharge options from the long list, a traffic light assessment scoring method (Table
5) was used alongside the development of specific criteria. This assessment, along with consultation outcomes
with the Kaitiaki Roopuu, was used to guide decisions on the next steps for determining a preferred discharge
option.

Table 5. MCA traffic light assessment criteria.

Meets criteria well

Marginally meets the criteria

Does not meet the criteria

Fatally flawed

Given the high-level nature of the assessment and option development at this phase, carbon considerations
and detailed cost estimates will be undertaken and assessed at the next phase of discharge method selection.
The assessment criteria used for short listing the long list options were developed from the previous project
objectives (described in Section 4.1.1) are listed below and described in Table 6:

e Public Health

e Environment

e Social and Community

e Physical and Constructability

e Extent to which the option gives effect to The Vision and Strategy for the Waikato River (Te Ture
Whaimana o te Awa o Waikato)

As part of this assessment, three in-person workshops were held with HCC Subject Matter Experts, Waikato
Regional Council consenting staff, and the Project Kaitiaki Roopuu:

e First Workshop: Review of Long List of Options (June 6th)
e Second Workshop: Initial Technical Findings and Long List Assessment/Feedback (September 23rd)
e Third Workshop: Confirming Feedback and Options for Short-List (November 25th)

In the first workshop, the proposed long-list options were presented, feedback was gathered, and the long-list
discharge options were confirmed. During the second workshop, Beca presented the initial technical findings
of the long-list assessment along with the assessment criteria, and further feedback was collected. The
outcome of this session resulted in valuable feedback from the working group regarding various options and
experience with similar solutions on other project upgrades (i.e. Cambridge WWTP), which helped refine the
initial long-list options. In the final workshop, Beca presented the proposed shortlist of discharge options,
received feedback, and confirmed the shortlist. During this wananga series, it was also agreed that tangata
whenua would prepare a parallel Tangata Whenua Effects Assessment Report (TWEAR) to detail the
methodology undertaken to refine the long list of options to a short list of options using the previously
established Matariki Framework. That work captures their specific cultural narrative and whakaaro / thoughts
to arrive at the agreed short list of options and should be read in conjunction with this report. .

The final shortlisted discharge options, following the feedback from the workshops, are listed in Table 6 and
Table 7 below:
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Table 6. SWWTP Discharge Options Long List Assessment Criteria.

Criteria

Public Health

Issue/Topic

Public health effects due to
microbiological quality of
treated wastewater and
other contaminants

Description/Explanation

Risk of public exposure to waterborne pathogens and
contaminants, such as nitrates, in the following ways:

e Direct contact with discharge site or wetland immediately
downstream of discharge;

e Direct contact with the receiving environment, for example
through contact recreation;

e Indirect exposure through food gathering (such as shellfish,
fish, watercress, waterfowl, etc.) and groundwater use.

Environment

Water quality effects

Potential effects on freshwater (surface and ground)

Aquatic ecology effects

Potential effects on aquatic ecosystems

Terrestrial ecology effects

e Potential effects on terrestrial ecosystems and soils
e Assessing the project's potential to create opportunities for
activities such as restoration

e Potential effects on the natural and built environment (e.g.

Social and Amenity value and } )
. . visual, odour, noise)
community aesthetics ) ) .
e Risk of social acceptance and perception of new technology
. e Extent to which the project enhances or detracts from
Recreation . -
recreational activities
e Evaluating how much the project either enhances or
diminishes the availability of new recreational opportunities
Physical and Land availability Adequate and secure land must be available for the required

Constructability

infrastructure

Adaptable and flexible

Due to the uncertainty associated with future growth, a feasible
option must be able to adapt to changing conditions such as
increased flows and loads, discharge quality requirements, input
requirements, and energy availability.

Buildability, accessibility

e Consideration of access to the site / conveyance route for
construction, likely enabling works requirements, level of
environmental controls expected extent of greenfield vs
existing features to manage;

e Distance and complexity of conveyance to potential discharge
sites regarding length and potential complexity of routes along
roads.

Operational and engineering °

resilience

Potential to be sufficiently resilient to natural hazards and

climate change and operational failure;

e Ability for option to accommodate wet weather flows that
exceed the design;

e Access to utilities/power

e Risks of untested or unintended outcomes

e Availability of relevant expertise and resources
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Criteria Issue/Topic Description/Explanation
Te Ture Extent to which the option Te Ture Whaimana o te Awa o Waikato is for a future where a
Whaimana o te | gives effect to Te Ture healthy Waikato River sustains abundant life and prosperous
Awa o Waikato | Whaimana o te Awa o communities who, in turn, are all responsible for protecting the
Waikato health and wellbeing of the Waikato River, and all it embraces, for
generations to come.

6.2 Response to Assessment Criteria

The traffic light scoring for the long-list options, assessed against each sub-topic, is detailed in the more
comprehensive individual assessment tables in Appendix A (Preliminary Long List Assessment — Southern
Wastewater Discharge — September 2024). A high-level summary of each key consideration against the
primary criteria is provided below in Table 7.
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Table 7. Key considerations against primary criteria for each discharge option.

Long List Option Summary Comments Alignment with Project Objectives

Assessment of the Long List Options

Carry forward to

Short-List?
Indirect discharge to | Although there may be minor environmental effects from discharging treated This option is largely consistent with Yes
the Waikato River wastewater into the river, this direct discharge might not align entirely with Te the project objectives. Standalone
through a Naturalised | Ture Whaimana o te Awa o Waikato. Further offsetting may be required given it is Enhancement of habitat and Option
Bank-side Discharge | a new discharge to the Waikato River or the cumulative benefits of wastewater biodiversity value may be facilitated Limitations: No
treatment upgrade projects through the Metro DBC could also be considered. through effectively establishing the limitations
Additional investigation is recommended to confirm the exact discharge location, bank-side discharge.
including establishing the most appropriate methodology. If surface water While the option may have an
discharge is chosen as the preferred discharge location, undertaking ecological negligible adverse effect on water
and further water quality investigations will be necessary to understand the quality, this has been minimised
impacts of treated wastewater discharge on the Waikato River. It is likely that significantly through a high level of
private land adjacent to the riverbank will be required to be acquired, and the treatment provided by MBR
conveyance route will be constructed on public roads. The construction difficulty technology and the cumulative
of the conveyance route is expected to be similar to that of comparable projects. positive effects of the Metro DBC.
Given the high flow of the Waikato
River, there is potentially flexibility to
accommodate growth in the region.
Discharge to Surface | While there may be some environmental effects from discharging to the stream, This option is largely consistent with
C . . L Yes
Waterways — these effects are not expected to be significant and can be quantified through the project objectives.
Nukuhau Mainstream | investigations, including assessments of water quality, ecology, flooding, and Enhancement of habitat and Standalone
public health to inform effective mitigation strategies. The conveyance route can biodiversity value may be facilitated th!on.
be constructed on private land, as the site is very close to the SWWTP and is through the creation of green spaces b'm'tarf('o'”sz
ncertain

owned by HCC. Construction of the conveyance route is anticipated to be
straightforward, similar to other projects. The route is shorter than alternative
options and offers more land for landscape enhancement, making it a more
desirable choice. The cultural impact of this option will require assessment given
discharge to Nukuhau Stream. Engineering investigations would need to be
undertaken, and include preliminary assessments of maintenance and
operational requirements, geotechnical and hydrological investigations, and
discharge engineering design.

accessible to the public.

While the option may have a potential
negative effect on water quality, this
has been minimised significantly
through a high level of treatment.
This option is somewhat flexible, given
the pipeline can be sized to
accommodate future flows. However,
further information would be needed
on the ability of this option to
accommodate wet weather flows and
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Summary Comments

Assessment of the Long List Options

Alignment with Project Objectives

Carry forward to

higher flows over time as the
connected population increases.

Short-List?

Discharge to While the discharge to a wetland may have some environmental effects, these This option is largely consistent with Yes
Restored/Constructed | are not expected to be significant as the proposed MBR discharge provides high- the project objectives. Standalone
Wetlands quality treated wastewater. Converting the land to a wetland could create Provides good restoration Option
valuable habitat for indigenous fauna. Feasible Sites (Site 3 and Site 4), located opportunities, given the conversion of | | imitations:
at Sharpe Farm, are owned by HCC and therefore there are no uncertainties pasture to wetland could create Uncertain
about property acquisition. It is likely that this option can be combined with an habitat for terrestrial fauna.
associated surface water discharge to the Nukuhau Stream or Waikato River. With regards to water quality, there is
some concern regarding the potential
for the high-quality wastewater
(discharged from the WWTP) to be
degraded through contamination from
bird life etc. as the treated wastewater
flows through the wetlands.
The feasible sites exceed the current
land size requirements, providing
some flexibility for growth. However,
further information is needed to
understand whether this option would
be able to accommodate wet weather
flows.
Discharge to Land - The suitable sites for land discharge using rapid infiltration systems require This option is largely consistent with
Rapid Infiltration — smaller areas compared to slow rate irrigation and are near the Waikato River. the project objectives.
Stage 1 (Sites 2 and This proximity means there could be some negative environmental effects from Suitable land is privately held and
4) contaminants potentially reaching surface water bodies or groundwater through landowner discussions are required to | ygg
soil infiltration, However, the effects are deemed minor due to the high quality of progress this option.

0 L . . . . Standalone
treated wastewater and soil's ability to effectively remove contaminants. Further The potential need to acquire further Option
information is required on site specific geology, groundwater and associated surrounding land blocks if expansion Limitations:
stability risks. Engaging with the landowner is essential, and there are is required limits flexibility to account Uncertain '

uncertainties regarding land acquisition.

for growth in the region.

Avoiding a discharge direct to surface
water contributes to the objective of
protecting the health and wellbeing
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Summary Comments

Assessment of the Long List Options

Alignment with Project Objectives

Carry forward to

for the river. However, risk remains for
surface water during wet weather and
for groundwater for generally.

Further investigations are required to
determine available land and site-
specific soil types/constraints.

Short-List?

Discharge to Land -
Slow Rate Irrigation —
Stage 1 (Site 9)

Discharging to land at a low hydraulic loading rate and with appropriate buffers
may result in minor environmental effects. This option could be relatively high-
cost due to the land area required and the length of the pipeline. Extensive

This option is largely inconsistent with
the project objectives.
Soils are not suitable for year-round

investigation and assessment will be necessary to support resource consent, application of treated wastewater and No:
though this discharge method has been successful in similar sensitive an alternative discharge environment Star.1dalone
environments in New Zealand. Engaging with the landowner is crucial, and land will be required during periods when O-pt!on.
acquisition is uncertain. However, an alternative option is Site 1, located at the soil is saturated. leltathns:
Sharpe Farm, which is owned by HCC, however these soils are not suitable for Uncertain
year round application of treated wastewater and an alternative discharge
environment will be required during periods when the soil is saturated.
Discharge to Land - The suitable sites for land discharge using rapid infiltration systems are near the This option is largely consistent with Yes
Rapid Infiltration — Waikato River. This proximity means there could be some negative environmental the project objectives.
Stage 2 (Site 1) effects from contaminants potentially reaching surface water bodies or Avoiding a discharge direct to surface | Standalone
groundwater through soil infiltration. However, the effects are deemed minor due water contributes to the objective of Option
to the high quality of treated wastewater and soil's ability to effectively remove protecting the health and wellbeing Limitations:
contaminants. Therefore, the potential impact on freshwater (both surface and for the river. However, risk remains for | Uncertain
groundwater) is considered low. Engaging with the landowner is essential, and surface water during wet weather
there are uncertainties regarding land acquisition. flows and for groundwater for
generally.
Further investigations are required to
determine available land and site-
specific soil types/constraints.
Discharge to Land — Discharging to land at a low hydraulic loading rate and with appropriate buffers Option does not align well with project
Slow Rate Irrigation — | may result in minor environmental effects. This option could be relatively high- objectives due to significant land area
Stage 2 (Site 7) cost due to the large land area required and the length of the pipeline. Extensive requirements and extensive No

investigation and assessment will be necessary to support resource consent,
though this discharge method has been successful in similar sensitive
environments in New Zealand. Engaging with the landowner is crucial, and land

investigations required to reduce
current uncertainties.
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Summary Comments

Assessment of the Long List Options

Alignment with Project Objectives

Carry forward to

acquisition could be uncertain. However, there are several nearby sites that may
be suitable for expansion if needed. Additionally, since the site is situated across
the Waikato River from the SWWTP, a longer pipeline will be required compared
to other land discharge options. This increased distance adds to the project's
cost and complexity.

The significant private land area
required potentially makes it difficult
to be flexible for population growth.
There is a likelihood to limit adverse
effects on aquatic and terrestrial
habitat through this option, however,
further investigations would be
required.

Short-List?

Discharge to This option is considered high-risk because it relies on highly specific geological Option does not align well with the No
Groundwater — Deep | conditions to be effective. Additionally, determining whether the geological project objectives. Standalone
Bore Injection conditions are suitable requires extensive and costly investigations upfront. Option does not facilitate restoration Option
Further treatment is likely required to mitigate risks. or habitat enhancement opportunities | | imitations:
for the Waikato River or its tributaries. | yncertain
The large number of unknowns
impedes on the ability to ensure this
option will provide sufficient capacity
in the future.
Discharge to coast — | Although the change in water quality is expected to be negligible, a This option is inconsistent with the No
Ocean Outfall comprehensive assessment of potential effects on aquatic ecosystems will be project objectives. Standalone
necessary. The considerable distance of the discharge site from the SWWTP The significant length of the pipeline Option
requires a very long pipeline, which increases both complexity and cost. The required for this option does notlend | | imitations:
pipeline is likely to be very difficult to operate. Community and cultural objections itself to easily accommodate Uncertain
are likely to be a fatal flaw. unforeseen growth in the region.
Further, there are minimal restoration
opportunities associated with this
discharge option and the option does
not enhance the extent of aquatic and
terrestrial habitat and biodiversity.
Reuse Reuse at the Sharpe Farm site was agreed to be taken forward in the form of Option aligns well with project Yes
irrigation to landscaping areas within the site and appropriate reuse within the options, particularly considering the
wastewater treatment process (e.g. cleaning uses). resource recovery objective.
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6.3 Relative Capital Costing

The relative capital cost associated with each option has been determined. More comprehensive costing will
need to be included in the short-listing process. The preferred discharge locations for each option are further
detailed in the subsequent sub-sections.

A preliminary assessment of relative capacity cost has been undertaken for each discharge option
investigated. A basic classification system has been used based to provide an indication of the capital
required to implement each option, in relation to other options discussed. The classification structure used is
as follows:

e Relatively low-cost option
e Relatively medium-cost option
e Relatively high-cost option

Extremely high-cost option

Table 8 indicates the relative costing for each discharge option. Both discharge to the Nukuhau mainstem
and to wetland are considered to have relatively low capital requirements. This is due to their proximity to the
SWWTP site, and the fact that the most feasible sites are already owned by HCC. The most feasible sites for
discharge to land all require land acquisition and have therefore been classified as medium cost options.
Finally, deep bore injection and discharge to coast have been classified as extremely high-cost options. This
is due to the cost associated with adopting emerging technology such as DBI, and the significant length of
pipeline required to establish a coastal outfall.

Table 8. Overview of relative capital costs for each discharge options assessed.

Long-list Discharge Option | Relative Capital Details
Cost
Discharge to the main stem Medium cost e Longer pipeline required compared to
of the Waikato River. Nukuhau stream surface water and wetland
discharge options.
e Private land acquisition likely required.
Discharge to surface water - | Low cost e Site is owned by HCC.
Nukuhau Mainstem e  Proximity to SWWTP allows for a shorter
pipeline compared to other options.
Discharge to wetland (close Low cost e Site is owned by HCC.
to Nukuhau) e Proximity to SWWTP allows for a shorter
pipeline compared to other options.
Discharge to land — Rapid Medium cost e Private land acquisition is required.
Infiltration (Stage 1 - Site 2 & e Site 1 is not suitable.
4)
Discharge to land — Slow Medium cost e Private land acquisition is required is site 1
Rate Irrigation (Stage 1 — Site (owned by HCC) is not used.
9)
Discharge to land — Rapid Medium cost e Private land acquisition is required.
Infiltration (Stage 2 — Site 1)
Discharge to land — Slow High cost e Private land acquisition required.
Rate Irrigation (Stage 2 — Site e Preferred site is across the Waikato River.
6) e Alonger pipeline will be required compared to
other land discharge options.
Deep Bore Injection Extremely high cost e Due to newness of the technology.
Discharge to Coast, Ocean Extremely high cost ¢ Due to the length of the pipeline (~57 km).

u
EF Be‘ a Southern Wastewater Treatment Plant Discharge Options — Long List Report | 4702999-501909-989 | 7/08/2025 | 36
L]



Sensitivity: General

Conclusion and Recommendations

7 Conclusion and Recommendations

Based on the outcomes of this long-list assessment, feedback received from HCC’s subject matter experts,
Waikato Regional Council consenting staff, and the Kaitiaki Roopuu during the wananga series, the discharge
methods that are emerging as being preferable for shortlist assessment include the following:

Discharge to the main stem of the Waikato River (either wetland or naturalised discharge)

Discharge to surface waterways — Nukuhau Mainstem (either wetland or naturalised discharge)
Discharge to land, rapid infiltration stages 1 and 2

Reuse at the Sharpe Farm site (note: beneficial re-use will be retained alongside other shortlisted options
as it supports all project objectives).

Broadly, it is recommended that the following investigations are undertaken for each discharge method on
the short-list option list:

Site specific layouts should be developed for each option, including options for conveyance alignments
and discharge locations to the Waikato River.

Potential wetland and naturalised discharge structure layouts should be developed for the surface water
discharge options.

Landowner discussion should progress for potential rapid infiltration discharge to land sites.

A further assessment of environmental effects should be progressed to understand potential adverse
effects on the receiving environment.
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Appendix B — Alternative Surface Water Discharge Investigation
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Appendix C — Discharge to Wetlands Feasibility Assessment
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Appendix D — Discharge to Land Options Assessment
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Appendix E — Deep Bore Injection High Level Investigation
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Appendix F — Southern WWTP Coastal Discharge Memorandum
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Appendix G - Investigation of Feasible Options for Reuse of Treated
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Appendix H — Waikato Baseline Water Quality Assessment
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