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1 Introduction

Wellington Water Limited (“Wellington Water”) is an infrastructure asset management company that
manages the drinking water, wastewater and stormwater services to a resident population of about
436,000 in the Wellington metropolitan area. Wellington Water is owned by and provides drinking water
across six councils — Hutt, Porirua, Upper Hutt and Wellington city councils, South Wairarapa District
Council and Greater Wellington Regional Council. The services provided are vital for life, keep people
safe and help communities to flourish.

Wellington Water supplies approximately 160 million litres of water per day (“ML/d”) on average across
the year to Upper Hutt, Lower Hutt, Porirua and Wellington (Wellington metropolitan area). Wellington's
metropolitan network is supplied from four main water supply sources:

¢ Hutt River and Macaskill storage lakes;
* Waiwhetd aquifer; and
s Wainuiomata and Orongorongo rivers.

The exact proportion supplied from each source varies daily, depending on a range of factors including
the availability at that time of year, forecast rainfall, treatment plant capacity, and maintenance
requirements.

1.1 Background and purpose

Wellington Water appointed Connect Water to prepare an assessment of the potential water resource
options for the Wellington metropolitan area. This report outlines the selection of a shortlist of supply-side
options that could be implemented in the future. The approach for the supply-side option assessment is
set out in section 4.3. This shortlist will be used to develop an implementation strategy, which will be the
subject of a future report.

This implementation strategy (outside the scope of this report) will include a number of demand and
supply-side measures to maintain the supply / demand balance. This is illustrated in Figure 1-1 which
shows how a combination of increasing available supplies and a suite of demand management options
can enable Wellington Water to maintain the supply / demand balance.

¢  Supply

Water :
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el Demand
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Figure 1-1. Supply-demand balance elements of a sustainable water supply (Wellington Water Limited, 2021)
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2 The baseline supply / demand balance

Wellington Water currently serves the Wellington metropolitan area with water through a combination of
run-of-river, bankside storage and groundwater sources. Storage is in the form of 3,000 ML of bankside
storage (the Macaskill storage lakes), which represents about 5% of overall annual demand.

Generally during the winter there is sufficient water available to meet demand using the run-of-river
sources of water (i.e. from the Hutt, Wainuiomata and Orongorongo rivers) with a small contribution from
the Waiwhetd aquifer. During the spring and summer period river flows recede and the water available to
abstract from the run-of-river sources reduces as there is a minimum residual flow in place at each of the
abstraction points. The balance of abstraction changes with more water taken from the Waiwheto aquifer
and less reliance on surface water. As a drought increases in intensity over a period of months, the
volume of water available from surface water continues to reduce and the major source is the aquifer,
with any deficit being made up from storage (the Macaskill storage lakes). Although the abstraction
available from groundwater (the Waiwheta aquifer) is relatively stable, it too is affected by drought
conditions and Wellington Water reduces its abstraction to maintain a positive head at the coastal
boundary. The Critical Period in water resource terms is therefore the summer period of January to
March. This is illustrated by the graph in Figure 2-1., which shows the water resource situation during the
early summer period of 2021/2022.

Wellington Water operates to a drought resilience Level of Service of 2% (with Level 1 restrictions in
place). This means that water restrictions should only be applied to further restrict demand on average
once every 50 years. Population growth will erode this Level of Service if no changes are made to reduce
demand or increase the available supplies.
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Figure 2-1. Water available for supply and observed demand during the early summer of 2021 — 2022

Understanding the water availability from the different sources and the overall balance between supply
and demand helps to define Wellington Water's problem that needs solving through this study. During
much of the year there is sufficient water available to meet demand. However, Wellington Water needs
more water during its Critical Period — i.e. the summer period when demand is high and the available
resources reduce. As demand increases as a result of population growth, this Critical Period problem
becomes more acute, with higher demands triggering the use of the existing storage earlier in a drought
event.
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From a water resources perspective, this is likely to be some form of storage (i.e. further bankside
storage), groundwater (that provides a form of storage), or a source such as desalination or purified
recycled water that is independent of climate.
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3 Project Objective and Principles

The Project Objective and guiding Principles direct Wellington Water's approach to developing a strategy
to maintain the supply / demand balance. As this report is focused solely on supply-side options (as per
the methodology in section 4), the options screening methodology applies the Objective and Principles to
enable a shortlist of supply-side options to be prepared. The draft Project Objective and Principles were
discussed and established during Workshop 1, held online on 10t December 2021.

3.1 Project Objective

The overall Project Objective for the water augmentation studies will be applied to the assessment of
strategies to maintain the supply / demand balance. This includes both supply-side options (i.e. those
discussed in this report) together with demand management options (separately reviewed) and is as
follows:

¢+ Balance supply and demand over an uncertain future for urban Wellington, to meet reasonable
community expectations of water availability and support Te Mana o te Wai.

3.2 Project Principles

The following Principles were developed to guide the development of strategies to maintain the supply /
demand balance. These Principles guide how individual (supply and demand side) options will be
assessed when combined to form potential water resource strategies. These principles were finalised
during Phase 5B.

1. Taking a twin-track approach (i.e. to both increase water availability and use water for efficiently)
to provide a range of flexible and sustainable solutions to water supply and demand
management.

2. Ensuring the plan can adapt uncertainty, account of the potential impacts of climate change,
enhance Wellington’s water health, and increase supply diversity and resilience.

3. Recognising the significance of wai (water), Mai uta ki tai (kaitiaki of water and its connectivity to
ecosystems), and the direction provided in Te Mahere Wai o Te Kahui Taiao'.

4. Engaging meaningfully with mana whenua and build a long lasting relationship to support this
work and the outcomes/future projects that result from it.

5. Collaborating with Greater Wellington Regional Council (GWRC) as the regulator to develop
appropriate solutions for water users.

6. Providing a strategy that is consistent with relevant regulatory and governance frameworks, and
aligned with legal requirements.

7. Adopting a 100-year approach to strategic decision-making that prioritises affordability, climate
responsibility and minimising environmental impacts at local and regional levels.

8. Taking a community and stakeholder-first approach to strategy development, and building strong
relationships with those parties that are affected by the abstraction and use of water in
Wellington.

! Mana Whenua direction for achieving Te Mana o te Wai in the water supply catchments for the
Wellington metropolitan area. The document establishes Mana Whenua values, water quality objectives,
and a Matauranga Maori assessment framework (refer:
https://www.gw.govt.nz/environment/freshwater/protecting-the-waters-of-your-area/whaitua-te-
whanganui-a-tara/).
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3.3 Application in this report

The Project Objective is applied in this report in the following manner:

This report focuses on developing a shortlist of supply-side options. A separate parallel project is
being developed to understand the effectiveness and applicability of demand management
options. These supply and demand side options will be brought together for consideration in the
assessment of alternative strategies, following Dynamic Adaptive Policy Pathways (DAPP)
principles, to maintain the supply / demand balance;

Water sources for urban Wellington include all source options which are within the region from
west of the Remutaka and Tararua ranges and south of the Hutt River catchment as indicated on
Figure 3-1,

The water supply volume required should be sufficient to provide for the well-being of residents in
urban Wellington;

Te Mana o te Wai refers to the vital importance of water. When taking freshwater from the natural
environment, we must consider the health and well-being of water bodies and freshwater
ecosystems, the health needs of people and the ability of people and communities to provide for
the social, economic and cultural well-being, now and into the future;

The options assessed should support Wellington Water's journey from Nga Wai Hangarua to Te
lka Ro War;

The assessment should recognise the vulnerability of the water supply system to natural hazards
and seek to improve resilience to natural hazards over time; and

The Project Objective and Principles are applied to the options in a staged approach, guiding the
options development before being applied in more detail to shortlisted options.
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Figure 3-1. Defined boundary for water source options

3.4 Definition of a strategic source

The focus of this process and report is to identify a number of strategic sources to augment the
Wellington metropolitan water supply. The preferred strategy is likely to combine one or more of these
strategic sources with demand management measures to form a water resources plan.

A strategic source is therefore one which:

s Meets a minimum reliable yield threshold of 20 ML/d (which may be formed from a group of
smaller developments, for example a group of boreholes abstracting from the same aquifer);

¢« Can make a material, rather than incremental, difference to the supply / demand balance;

« Enables Wellington Water to meet its relevant Levels of Service?, and

* Works towards achieving Te Mana o te Wai, as outlined in the Project Objective (Section 3.1).

Independent of this process, Wellington Water is not precluded from assessing or developing other new
small sources in parallel that may not meet the strategic source criteria above but have other local
benefits.

2 Wellington Water's existing drought-resilience Level of Service: Provide sufficient available water to
meet normal demand expected in a drought with severity greater than or equal to 1 in 50 years.

CONNECT WATER
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3.5 Water resource options

Water resource options are usually described as either ‘demand-side’ (to reduce demand) or ‘supply-side’
(meaning to increase the available supply of water). This report focuses on supply-side options only.
These options can later be combined to form a water resources plan to achieve Wellington Water's
objective.

These options are categorised as shown in Table 3-1, adapted from WSAA (Water Services Association
of Australia , 2020).

Table 3-1. Types of water resource options

Option Type Description

Abstraction and treatment of water from aquifers. Wellington's Waiwheto

Groundwater aquifer is an example of this type of source.

A local source to either individual or groups of properties. The water can be
Rainwater tanks used for certain non-potable demands without treatment, or meet all
demand with adequate treatment.

A beneficial use of wastewater, highly treated and disinfected to be used
for drinking. Can be either direct or via an environmental receptor such as a
river or reservoir.

Purified recycled water
for drinking

Recycled water for non- | Another beneficial use of wastewater, but the water is only used for
drinking industrial and / or non-potable uses. These schemes require a separate
distribution network.

Seawater desalination | Treatment of seawater to enable it to be used for drinking. The source is
independent of rainfall but has a high energy requirement for the
desalination process (removal of dissolved salts).

Stormwater harvesting | Capturing, storing, and treating stormwater from urban runoff for non-
and reuse potable uses. Can be integrated with urban development and landscaping.

Surface water Surface water is abstracted from rivers or dams and treated for supply.
Dams and reservoirs enable water to be stored across multiple seasons.
Wellington's metropolitan network is supplied by surface water abstractions
from Hutt River, Macaskill storage lakes, Wainuiomata River and
Orongorongo River.

Water tankers Water tankers can be used as transport water from areas where there is a
surplus to one with a deficit. Usually a last resort as it is very expensive and
is not a source of water in itself.

Transfers Transfers of water from a region of surplus water to an area with a deficit.

Water efficiency Projects to reduce water use either within the network (reduced leakage,
for example) or by customers through more efficient water use. A
programme of universal metering coupled with water efficiency education is
an example of this.

Demand side options which are not considered as part of this report.

Source enhancements |Improvements to existing sources to increase the yield or remove
constraints.

Other Any options which do not fit into the above categories.

CONNECT WATER
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4 Option selection methodology

4.1 Water industry approaches to water resource options
assessment

Water resource planning is carried out by water industries in many parts of the world. To enable water
utilities to take a structured approach, guidance documents have been produced by regulators or industry
bodies. These approaches for New Zealand and overseas (Australia and England & Wales) have been
summarised in a “Water Source Alternative Options Assessment” for Watercare Services Ltd (Beca
Limited, 2020).

Changes and updates from further development of these guidance documents since 2020 are outlined
below, along with any key guidance for approaching the water resource options assessment for
Wellington Water.

411 New Zealand

There are still no formal water resource planning guidelines that have been developed for the New
Zealand water industry.

Aspects of water resource planning are governed by the Resource Management Act (RMA). The RMA
provides the statutory framework for the sustainable management of natural resources within New
Zealand, with the National Policy Statement for Freshwater Management 2020 requiring that regional
councils engage with their communities and tangata whenua to determine how Te Mana o te Wai applies
to water bodies and freshwater ecosystems in their regions.

Te Mana o te Wai is a concept that:

“...refers to the fundamental importance of water and recognises that protecting the health of
freshwater protects the health and well-being of the wider environment. It protects the mauri of
the wai. Te Mana o te Wai is about restoring and preserving the balance between the water, the
wider environment, and the community.”

Given the above, a particular requirement of a water resource planning investigation in New Zealand is
the need to give effect to Te Mana o te Wai and collaborate with mana whenua during the assessment to
apply a cultural lens.

The New Zealand Government is expected to repeal the RMA and replace it with three new pieces of
legislation: Natural and Built Environment Act (NBA); Spatial Planning Act (SPA); Climate Adaptation Act
(CAA). The NBA and SPA will be formally introduced in 2022. The specific changes are currently
unknown.

The New Zealand Government is also planning to progress the Three Waters Reform Programme so that
three waters services will be provided by four publicly owned water service entities from July 2024. The
new entities are expected to have joint strategic direction and oversight through co-management with
local government and mana whenua.

These proposed changes are likely to have a material effect on the process required to select and obtain
resource consents (or similar) for new water resources. Without clear foresight of what these changes
might entail, it is essential that Wellington Water maintains a flexible approach at this stage.

CONNECT WATER
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41.2 England & Wales

There are extensive requirements in the UK for water utilities to develop water resource plans. Guidance
is provided by the government's regulators (the Environment Agency, Ofwat and Natural Resources
Wales).

The UK guidance provides information about how options should be developed if there is a deficit in the
supply / demand balance. These should be both supply and demand side and should follow a process
such as:

» Development of an unconstrained list (all reasonable options);

* Removal of options to create a feasible list (i.e. removal of options that have unacceptable
environmental impacts);

+ Further screening to produce a manageable number of options, but to maintain real choice when
assessing the preferred programme;

= For the feasible options, the environmental considerations, economic cost and carbon impact of each
option should be assessed; and

* Selection of the best value plan to ensure a secure supply of water and to protect and enhance the
environment. The guidance suggests that the best value plan should be compared with a least-cost
plan as a benchmark, using for example the Economics of Balancing Supply and Demand (EBSD)
methodology (UK Water Industry Research, 2002).

Guidance was developed by Ofwat earlier this year (Ofwat, 2022) to address the use of an adaptive
planning pathways approach where there is significant uncertainty in the short- or long-term, to enable
the utility to make a decision. This guidance highlights the importance of water companies developing a
long-term delivery strategy (i.e. setting out their five-year business plans in the context of a 25-year long-
term delivery strategy). Incorporating adaptive planning pathways into strategies:

+ Helps with decision making by optimising the profile of key interventions across time. This makes
sure that decisions are not avoided when needed, while minimising the risk of stranded assets.

« Sets out decision points that deviate different pathways from each other depending on the conditions
that would cause one pathway to be adopted over another. This should be done using clear and
observable metrics supported by a monitoring plan.

* Provides a clear and holistic narrative that sets out alternative adaptive pathways in response to
future uncertainties including climate change and demand.

Scenario testing and analysis should be used to test and optimise these pathways far robustness to

future uncertainties. The scenarios used should be the ‘plausible extremes’ which exercise a range of
possible future outcomes. Common reference scenarios that are outlined in guidance are:

* Climate change;

« Technology;

= Demand;

= Abstraction reductions; and

+ Wider scenarios — local or company specific factors.

The guidance also states that resilience should also be considered, with any resilience benefits identified.
Given that Wellington Water are facing all of the pressures and opportunities identified above, this
approach and guidance should be applied to developing and assessing future water resource options.

41.3 Australia

Water Services Association of Australia (WSAA) developed “All options on the table: urban water supply
options for Australia” guidance for the Australian urban water industry, which was published in August
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2020 (Water Services Association of Australia , 2020). The purpose of the report was to bring together
data from across Australia about the different types of options that are available to support urban water
supplies. The report includes case studies, cost data and can be used to support the options assessment
process. It should not be used to develop cost estimates to support business cases or other decision
making for specific projects. The guidance specifically investigates the following types of urban water
sources:

= Groundwater;

* Rainwater tanks;

+ Purified recycled water for drinking;

» Purified recycled water for non-drinking;
= Seawater desalination;

» Stormwater harvesting and reuse;
 Surface water;

*  Water carting;

= Water sharing between regions; and

» Water efficiency.

Some of the outputs from this work are included in later sections of this report for comparison to our
results, and so are not repeated here.

4.2 Wellington Water approach

The evaluation of potential water supply augmentation options for the Wellington metropolitan area was
completed in a staged approach. The screening process was designed to identify any flaws in the options
against the key criteria as early in the process as possible. The criteria, including how and where each
criterion would be applied during the process, were agreed alongside Wellington Water and stakeholders
during Workshop 1, held on 10" December 2021.

The criteria used to filter options at each stage of the screening process are explained in sections 5 to 9.
Cultural considerations are included as a criterion from Stage 3 onwards (refer to section 4.3 for a
description of the screening stages).

4.3 Option screening stages

Our approach to the identification and assessment of potential water supply options for urban Wellington
has been undertaken in four stages, as shown in

Figure 4-1. The process undertaken in each of the stages is described in sections 5 to 9.

In Stage 1, all potential options from various previous studies were collated and classified by their WSAA
option type (Water Services Association of Australia, 2020). The aim of this stage was to identify all
potential options from different data sources, to remove any duplicates and to update previously
investigated options with the most recent information available. Stage 1 consisted of 105 options and is
described in section 5, the assessment process is included in Appendix A, and the outcome is the list of
options for assessment in Stage 2.

In Stage 2, 86 options were assessed to produce a longlist in terms of yield (to consider if the source or
source group could provide up to 20 ML/d) and technical feasibility (i.e. to remove options that have
technical fatal flaws). This stage is described in section 6, the assessment process is included in
Appendix B, and the outcome is the list of options for assessment in Stage 3.

In Stage 3, 43 options were screened in two parts. Part one consisted of options being assessed against
two required ‘gates’, removing any options that are clearly prohibited in Te Mahere Wai and/or would not
provide sufficient water supply during the drier summer months. Part two was based on a combination of
a subjective and qualitative assessment against the Project Objective and Principles. This included
consideration of issues such as:
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Flexibility under uncertainty (ability to stage development and the lead time for
implementation);

The potential impact of climate change on water availability;

Supply diversity (spatially or temporally);

Resilience against climate change or natural hazards;

Expected resource consenting procedures;

Capital and operational carbon impacts; and

Capital and operational cost.

Stage 3 is described in detail in section 1 and the outcome is the longlist of options for assessment in
Stage 4, which can be found in section 9. The Stage 3 assessment process is included in Appendix C.

Options were automatically discounted at Stage 3 if they failed one of the two required ‘gates’, i.e. if they
did not represent a strategic option in terms of water availability, or if the option was inconsistent with the
guidance provided in Te Mahere Wai. For the remainder of the options, different option types were
considered together. Where the qualitative assessment suggested that one or more options were
substantially better than the other options (of the same type), then these were taken forward. At least one
of every option type was taken forward to Stage 4 to enable all option types to be compared against each
other.

In Stage 4, the 14 longlisted options were compared against each other to create a shortlist of the top
options for further investigation. This comparative assessment was again based on the Project Principles.
This stage does not identify the order or any priority that the options should be implemented. Stage 4 is
described in section 9. The output is a shortlist of options that can be progressed in order to develop
sufficient detail (Stage 5) to develop a full water resources plan.
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Figure 4-1. Flowchart overview of options screening process

ConNECT WATER

Water Source Options Assessment for Wellington Metropolitan 12

Supply



Sensitivity: General

5 Stage 1 screening: Initial review

5.1 Stage 1 overview

At Stage 1 options were collated and an initial screening process was carried out. All potential options
from various previous studies were collated and classified by their option type.

The aim of this stage was to identify all realistic potential options from different data sources, to remove
any duplicates, and to update them with the most recent information available. Sources located outside of
the study boundary (given in section 3.3) were ruled out at this stage due to the limitations of constructing
a pipeline from beyond this distance, together with the aspiration to develop solutions from within the
urban Wellington area.

5.2 WSAA categorisation

Potential options were initially collated and then classified as per the WSAA categories (Water Services
Association of Australia, 2020). Two additional categories were added, being:

* Source enhancement, for options involving upgrades to Wellington’s existing sources or
infrastructure; and

s  Other, for options which did not fit within any of the other WSAA categories.

Appendix A includes a list of all options considered and a summary of the total number of options by each
category is summarised as Figure 5-1, which shows the initial total of 105 options.

2

Surface Water 30
+
—— Groundwater 12
SE Source Enhancement 24

Purified recycled
12

water for drinking

Water carting 4

Recycled water
for non-drinking

Seawater
desalination

Other 3

Woater sharing
between regions

BroEuEo

Water efficiency Not included in the scope of this study.

Stormwater harvesting 2 Stage 1 Options

& reuse

@ Rainwater tanks 3

0 5 10 15 20 25 30
Number of options per W5SAA category

Figure 5-1. All potential options categorised by WSAA option type
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5.3 Criteria

Stage 1 screening consisted of two primary criteria: relevance and location. These are both explained
below.

n:3.1 Relevance

The information about each option was assessed to identify whether it is relevant for our Project
Obijective. Options were considered not relevant, and thus screened out at Stage 1, if they were:

* aduplicate of another option, or very similar but with a minor difference such that only one of the
options would be able to be constructed (e.g. two alternative heights of a dam in the same
location, resulting in different storage volumes and thus different yields). Where only one of the
multiple similar options was selected to take forward, the selected option represented the most
viable option of that set, since if that option was rejected at a later stage, the less viable option(s)
would have been rejected also (or at an earlier stage).

» non-strategic, meaning that the options would not be able to constitute a strategic source as per
section 3.4 in any form. This could be for reasons such as the intermittent nature of the source
(i.e. wet weather only yield), inappropriate execution (e.g. an option located in a specific site
which is known to not be feasible) or other clear-cut fatal flaws.

* already included in the supply / demand balance. As this options assessment process included a
review of existing literature consisting of several studies back dating to 2008, a few options were
identified that have already been implemented or are in the planning, design or construction
stages. In these cases, the option is effectively already included in the supply / demand balance
and therefore it is not feasible to be implemented as a new source.

5.3.2 Location

The location of the proposed source was used to screen potential options at this stage. The defined
boundary, as shown in Figure 3-1, includes the region west of the Remutaka and Tararua ranges and
south of the Hutt River catchment and includes Porirua.

This boundary was seen as a practical constraint for supplying water to Wellington, as the cost and
complexity of conveying water from outside the boundary would be impractical. This boundary also aligns
broadly with the Wellington region, to enable urban Wellington's water supply to be drawn from within its
own limit.

5.4 Initial screening process

For the initial step in the screening process, the full set of potential options was aggregated and updated.

The first step consisted of consolidating all potential options that had previously been considered or
assessed as a future water source for Wellington Water's water supply. This involved an extensive
literature review based on a comprehensive survey of options identified in historical reports. To this, new
possible options that had not previously been identified were identified through workshops with Wellington
Water and added to the list. Conversely, some options were removed from consideration as updated
information indicated that they were no longer applicable.

All historical water supply source assessments completed for Wellington and other studies that were
included in the literature review are outlined below:

» Greater Wellington Regional Council (1993). Computer Modelling of Groundwater and Evaluation
of Scenarios for Pumping from the Waiwhetu Aquifer, Lower Huit Basin: Volume 1.

* Greater Wellington Regional Council (1995). Hydrology of the Hutt Catchment. Volume 2 —
Groundwater Hydrology. Wellington Regional Hydrological Services Group.
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+ Greater Wellington Regional Council (2008). Bulk Water Supply Development Strategy 2008,
Report 08.244.

» Greater Wellington Regional Council (2008). Wellington Metropolitan Water Supply Development:
Attachment 1 of Report 08.244.

» Greater Wellington Regional Council (2012). Bulk Water Supply Development 2012, Report
12.584.

s Greater Wellington Regional Council (2020) Whaitua Catchments Climate Change Parameters
and Projections.

« Gyopari, M. (2014). Lower Hutt Aquifer Model Revision (HAM3): Sustainable Management of the
Waiwhetu Aquifer. Prepared for Greater Wellington Regional Council. 160p.

*  MWH New Zealand Lid. (2012). Whakatikei Storage Reservoir Optimisation Study Final Report.
« Sinclair Knight Merz (2012). Wellington Desalination Plant Pre-Feasibility Study.
«  MWH New Zealand Ltd (2014). Pakuratahi Raw Water Storage Lakes Feasibility Study.

= NIWA (2017). Climate Change and Variability — Wellington Region. Report prepared for Greater
Wellington Regional Council.

« NIWA (2019). Wellington Region Climate Change Extremes and Implications. Report prepared
for Greater Wellington Regional Council.

* NIWA (2020). Historic Climate Extremes Analysis for the Wellington Region. Report prepared for
Greater Wellington Regional Council.

+ Connect Water (2016). Ring Main Investigation of the Bulk Network — Route Options Assessment
and Cost Estimate.

» Cardno (2017). CIR Emergency Groundwater Supplies — Site Infrastructure Investigation.
» Cardno (2017). CIR Emergency Surface Water Supplies — Site Infrastructure Investigation.

¢ McCandless, C., Nature, U., Design, C., & Spirn, A. W. (2013) No longer just a hole in the
ground. The adaptive reuse of resource depleted quarries urban nature and city design.

541 Surface water assessment

A GIS analysis of surface water catchments was carried out to identify all potential river catchments and
then the corresponding yield was calculated for these catchments. The catchments were delineated using
GIS processing, dividing the study area into 85 catchments that cover Wellington, Porirua, Lower Hutt,
Upper Hutt and Wainuiomata. These catchments made up the initial surface water longlist options.

To further refine the potential surface water options, an assessment was undertaken to estimate the
potential yield of each catchment. The Hutt River flow record from December 1967 to December 2021
was analysed and summarised into average and minimum mean daily flows per month. This monthly flow
summary was used to derive an approximate yield per km?2 based on the catchment area at Kaitoke,
which was then applied to the other catchments in the study area. The flow summary showed that the
minimum flows are in the summer from January to April, and these values were used to calculate the
minimum mean summer yield. The current allocation volumes and minimum environmental flows for the
catchments were also taken into account in these calculations to provide the available unallocated yield
values for each catchment.
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Due to the differences in the geographical distribution of the catchments across the study area, the
hydrological characteristics of the catchments also differ. Therefore local adjustment factors were
calculated using flow records and applied to the yield calculations. For the catchments on the west of
Wellington, the flow record for the Pauatahanui Stream at the Gorge was used to calculate a ratio of
mean flow compared to the Hutt River at Kaitoke. For the catchments to the east of Wellington, near
Wainuiomata and in the Remutaka Range, the flow record for the Wainuiomata River at Leonard Wood
Park was used to calculate of ratio of mean flow compared to the Hutt River at Kaitoke.

This methodology allowed consistency across the whole study area while also accounting for spatial
variation in the rainfall and flow patterns across the Wellington region.

GIS analysis was also used in this step to identify potential storage locations within the study area for
online reservoirs or bankside storage. The analysis involved identifying sites that could store adequate
water either within the rivers (online storage), or had adequate open space, a suitable slope for
development, and the land use was appropriate for the potential development of bankside storage.

5.4.2 Groundwater assessment

The groundwater assessment began with a high-level review of the region’s groundwater resources, to
identify and categorise those that have the potential to increase the water supply. Potential aquifers were
examined in the study area, with the Hutt Valley Aquifer System being the key focus. Aquifers within the
Hutt Valley system were evaluated at a high level for potential yield based on known and indicative
aquifer parameters. Water quality of the aquifers was considered when evaluating the potential suitability
as a potable water source. This assessment relied on prior local studies such as the HAM3 Lower Hutt
Aquifer Model (Gyopari, 2014).

The groundwater assessment also included a review of opportunities to use Managed Aquifer Recharge
(MAR) techniques to enhance storage within the Hutt Valley Aquifer System. Examples of MAR
implemented internationally and in New Zealand were drawn on to identify potential recharge source
waters and recharge mechanisms that could be suitable for Wellington.

5.4.3 Purified recycled water for drinking and non-drinking

The potential use of purified recycled water has not been previously considered in supply option
assessments for Wellington. The approach to the potential use of purified recycled water has changed
significantly over the last decade with both direct (production of drinking water) and indirect (purified water
for source augmentation) schemes becoming more widespread worldwide. Given the 100 year timescale
considered by this project, purified recycled water options are included based on the four wastewater
treatment plants in Wellington: Karori (Western), Moa Point, Seaview and Porirua.

5.5 Stage 1 screening results

Stage 1 started with a total of 105 options under consideration. The full Stage 1 assessment process is
included in Appendix A, and the outcome (detailed in Figure 5-2) is:

» 86 options to progress for assessment in Stage 2;
+ 17 options not carried forward; and

s 2 options already being implemented and so already included in the baseline supply / demand
balance.
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Figure 5-2. Stage 1 screening outcomes by WSAA option type
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6 Stage 2 screening: Longlisting

6.1 Stage 2 overview

At Stage 2 options were reviewed on the basis of yield and technical feasibility.

The aim of this stage was to remove options which would not provide sufficient water at Wellington
Water's Level of Service to be considered as a strategic source under the definition laid out in section 3.4,
and those which are not technically feasible, i.e. could not be implemented due to a fatal flaw.

6.2 Criteria

Stage 2 screening consisted of two primary criteria: yield and technical feasibility.

If an option did not meet either one of these strategic source requirements, the option would be screened
out, except in the case of source enhancements — see section 6.2.3 for details.

6.2.1 Yield

The cut-off yield per individual source used for screening strategic, long-term sources was set at 20 ML/d
at Wellington Water's Level of Service. This yield represents a balance between introducing multiple
small options and the focus of this assessment being a strategic investigation.

For example, if a series of much smaller (i.e. 5 ML/d) sources was identified, Wellington’s risk profile
would be unacceptably high. The complexities and risk to obtain resource consents and implement many
separate small schemes would have the potential to put the supply at risk.

The yield of each source is assessed at Wellington Water's Level of Service, i.e. during a 1 in 50 year
drought.

6.22 Technical feasibility

The assessment of the technical feasibility of options is to give a broad indication of whether there are
any fatal flaws identified with an option. This could be related to any aspect of the scheme development
which would make it impractical for Wellington Water to invest in the option in question. This could
include, for example:

* A significant environmental issue which would be very difficult to overcome as part of the
resource consent process;

* The potential for significant community opposition due to aspects of the construction or operation
of the scheme;

* A complex risk profile that could lead to the water not being available; or

*» Where the source would not be considered to be resilient to a normal operational risk profile (e.g.
groundwater flooding of a potential borehole site).

Any potential ‘fatal flaws' due to these or other reasons mean that the option would not be taken forward
to Stage 3.

6.2.3 Source enhancements

Source enhancements are not a category included in the WSAA classification. These are typically minor
improvements to existing sources or infrastructure that would be unlikely to increase yield by more than
20 ML/d. They therefore do not generally constitute strategic source options.
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These source enhancements reflect a volume of water that is potentially available now, often within
existing resource consent limits. These should therefore be considered in parallel with the development of
new water resources. The yield benefit is not the critical metric, rather whether it can be realistically
implemented (i.e. there should be no technical fatal flaws) and the cost can be justified by the increase in
yield.

In recent years Wellington Water has implemented a number of source enhancements. This includes
recent upgrades to the existing infrastructure at Te Marua Water Treatment Plant (WTP) resulting in
140 ML/d treatment capacity. For this reason, it was determined that source enhancements should be
retained as an option type in the options assessment, alongside the WSAA categories.

As such, source enhancements were progressed to Stage 3 as long as they were assessed to be
technically feasible, even if they did not meet the yield requirement.

6.3 Longlisting process

Each option was then evaluated against the two criteria: yield and technical feasibility. The process and
criteria were discussed thoroughly during Workshop 2 (held on 28" February 2022) with Wellington Water
and other stakeholders.

Those which did not meet the criteria were not carried forward to the next stage. This process resulted in
the production of a longlist of options.

6.4 Stage 2 screening results

Stage 2 started with a total of 86 options under consideration. The full Stage 2 assessment process is
included as Appendix B, the outcome (detailed in Figure 6-1) is:

» 43 options to progress for assessment in Stage 3; and
s 43 options not carried forward.

Figure 6-1 shows the diversity of options taken forward to Stage 3, with the remaining 43 options spread
across nine different option types.
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7 Stage 3 screening: Feasibility

7.1 Stage 3 overview

The aim of Stage 3 was to reduce the number of options under consideration before moving to the more
detailed assessment process at Stage 4. The aspects of the options that relate to the Project Objective
and Principles (sections 3.1 and 3.2) were considered. This enabled differentiation between similar option
types and identification of options to take forward that best meet the Project Objective and Principles and
therefore have the most likelihood of being implemented.

At this stage ideally there would have been appropriate Mana Whenua representation as part of the
screening process. However due to resourcing availability this was not feasible. It is recognised that
Mana Whenua engagement would have strengthened this process and Wellington Water is seeking
engagement for the next stages of the assessment. In the absence of Mana Whenua representation, Te
Mahere Wai documentation (Te Kahui Taiao, 2021) was referenced to make sure there was consideration
of Te Mana o Te Wai at this stage. This is explained in section 7.2.1.1.

7.2 Criteria

The Stage 3 assessment consisted of two parts: two ‘gates’ followed by a subjective qualitative
assessment which was linked to the Project Objective and Principles. The overarching aim was to review
the options on the basis of feasibility challenges which could make them difficult to implement or where
they cannot be aligned with the Project Principles.

The two required ‘gates’ for each option are water availability and whether the option is inconsistent with
Te Mahere Wai (to give effect to Te Mana o Te Wai). The criteria for each option to pass through these
‘gates’ are described below.

Options that were advanced through to the second part of Stage 3 were qualitatively assessed by using
expert judgement based on the following criteria: expected resilience and flexibility to uncertainties,
resource consenting and other regulatory challenges, and high-level carbon and cost impacts.

Criteria definitions and considerations for Stage 3 are described below.

2.3 Part one: required ‘gates’
7299 Te Mana o te Wai

Te Mana o te Wai is a concept that refers to the fundamental importance of water and recognises that
protecting the health of freshwater protects the health and well-being of the wider environment. It protects
the mauri of the wai. Te Mana o te Wai is about restoring and preserving the balance between the water,
the wider environment, and the community (New Zealand Government, 2020).

Te Mana o te Wai sets out a hierarchy of obligations on a national level. The hierarchy and applicability to
this study is outlined below:

1. The health and well-being of water
o All environmental impacts and potential effects on mahinga kai and taonga species.

2. The health needs of people
o Providing for essential human health needs, such as drinking water

3. The ability of people and communities to provide for their social, economic, and cultural well-
being.
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Te Mahere Wai is an expression of Te Mana o te Wai for Taranaki Whanui and Ngati Toa Rangatira. Te
Mahere Wai is a guiding framework which has been developed by Te Kahui Taiao. The document reflects
the shared and collective sense of responsibility for water bodies and is informed by western science,
community members, policy advisors and most importantly the voice and aspirations of kaitiaki, uri and
kaumatua (guardians, descendants and elders).

The National Policy Statement for Freshwater Management 2020 (NPSFM 2020) requires the
management of freshwater through a framework that gives effect to the fundamental concept of Te Mana
o te Wai. Te Mahere Wai reflects Mana Whenua perspective and direction in giving effect to NPSFM
2020 within Te Whaitua o Te Whanganui-a-Tara.

In the absence of Mana Whenua availability and input at Stage 3, Te Mahere Wai documentation was
used in its place. This was used to identify where there was clear direction from a cultural, environmental,
or social perspective that an option should not proceed with no subjective interpretation being made. This
approach was used to include consideration of the Te Mana o te Wai hierarchy and therefore consider
Principle 3 at this stage. An engagement form for consultation with Taranaki Whanui for this study was
submitted on 22 March 2022 (Appendix F); Mana Whenua will review the screening criteria outputs of this
stage and will input into later stages of the assessment once available.

7.21.2 Water availability

The supply / demand balance (section 2) highlights the importance of increasing the water supply
availability during the summer months in Wellington. Individual sources where the expected yield is less
than 20 ML/d were screened out at Stage 2 because of the need for strategic long-term water supply
security.

At Stage 3, the reliability and availability of the yield during each season were considered. Options were
screened out if the assessment indicated there is no water available during the critical summer months, or
no yield available for winter harvesting. This criterion is in alignment with Principle 1.

722 Part two: Qualitative expert judgement

In the second part of Stage 3 the options were assessed based on expert judgement against the criteria
described in this section. This assessment was used to compare similar options and effectively start to
differentiate between these options to refine the longlist. Each option was given a rating (Table 7-1) for
each criterion based on the considerations and expected benefits. The carbon assessment used a slightly
different colour grade scale as indicated in section 7.2.2.4. The application of these ratings to each of the
Project Principles is described below.

The ‘failure’ mode of an option refers to the condition under which an option would fail to provide the
benefits and water supply expected.

Table 7-1. Rating for Stage 3 qualitative assessment, excluding the carbon assessment

Benefit for most considerations, Limited benefit for all Significantly limited benefit, in
in comparison to the current considerations, in comparison to comparison to the current
scheme the current scheme scheme

71.2.21 Flexibility to uncertainty and dependencies

Consideration of plausible future uncertainties is critical when planning for future water resource options
and relates to Principle 2. At this stage of the assessment, flexibility was considered in terms of:

+ Dependencies: This relates to whether an option has a high degree of dependency on other assets.
This may include new and/or existing infrastructure, or the community. For example, the effectiveness
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of household rainwater tanks relies on the uptake rate which is highly dependent on customers.
Where a failure mode was identified, these tended to be closely linked to the high degree of
dependencies of the option.

+ Lead time and staging: The lead time to implement each option or scheme varies. This assessment
considered the inherent flexibility of an option to be able to respond to future uncertainties. This
considers, for example, whether an option can be implemented in a staged approach, or be expanded
in the future if needed based on the available site space or the current technology.

.22:2 Supply diversity and Resilience considerations

When assessing the resilience of the options, the overarching outcome of achieving resilience was
defined by the continuation of water supply to the community during a drought event, with secondary
benefits of resilience to other events such as earthquakes. Considering drought resilience for Wellington's
investment decisions is reflected in Principle 2. Resilience was considered from the perspective of:

« Supply diversity: This includes spatially and temporally. All of the Wellington region's existing
sources are reliant on rainfall and located on the eastern side of the Wellington Fault Line. Enhancing
the geographic and supply diversity, compared to existing sources, would help increase drought
resilience by reducing the dependence on a particular type of source and decrease vulnerability to
earthquake, as well as improving resilience in case of any failures in the network.

+ Climate risk mitigation: Assessment of an option's exposure to climate change, sea level rise and
natural hazards and how this may impact the benefits or yield of the option. This included
consideration of the degree of independence from climate and the potential vulnerability to more
severe drought events.

s« Storage availability: Wellington currently has 3,000 ML of storage at Macaskill Lakes. Increasing the
available storage would enable water to be taken at high flows to be stored for use during in drier
months thereby maintaining the supply / demand balance during drier periods and improving drought
resilience.

7.223 Resource consenting

This criterion included assessing the expected challenges or issues with obtaining resource consents and
other legal requirements for each option, such as to meet the requirements of the Water Services Act
2021. To make sure the implementation of options would be approved to proceed if chosen, the options in
the longlist need to be consistent with the regulatory and governance frameworks (Principle 6). This
includes considering allocation available, cultural site significance, surrounding areas, discharges and
land ownership.

Te Whaitua te Whanganui-a-Tara Implementation Programme (2021) outlines objectives which will lead
to the re-assessment of water allocation and minimum environmental flows in the Wellington region. It is
expected that higher minimum flows will result, which will reduce the period over which abstraction can
take place during the dry summer months. This has been noted in the assessment, however the detail of
these changes is currently unknown.

At this stage, the main documents used for this assessment were the Greater Wellington Proposed
Natural Resources Plan (PNRP) (appeals version) and the National Policy Statement for Freshwater
Management 2020. It was noted that the PNRP has a plan change process occurring in 2024 (i.e. a
managed aquifer recharge option is currently not covered in the PNRP and would need to be
implemented during the 2024 change plan process if this option was to be considered further).
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71.2.2.4 Carbon considerations

Carbon was considered from the perspective of built carbon as well as operational carbon, the latter
being typically the significantly larger of the two, especially given the usual lifespan of a water supply
infrastructure (40 to 100+ years). This impact was considered in alignment with Principle 7.

Carbon was assessed at high-level and on a comparative basis to Wellington's most carbon intensive
existing source, the Te Marua WTP which treats water from the Hutt River and Macaskill Lakes. The
colour rating scale associated with these categories are outlined in Table 7-2 and described as:

Low = Lower impact than the (current) Te Marua WTP

- Built: Lower log-removal treatment needs, meaning simpler plant requirements and less built
infrastructure; shorter pipeline distances (i.e. sources located closer to demand)

- Operational: Lower energy needs in treatment processes and / or fewer treatment steps (3-
log); reduced pumping needs; less frequent maintenance / renewals.

Similar = Equivalent to Wellington's most carbon intensive existing source, the Te Marua WTP,
in terms of the treatment process per yield basis. This forms the baseline for comparison:

- Built: River intake; chemical treatment and filtration plant with production capacity of
140 ML/day.

- Operational: High quality treatment of 140 ML/day; relatively high use of chemicals for
coagulation and flocculation; pumping needs for 140 ML/day flows.

High = Slightly higher impact than the Te Marua WTP.

- Built: Slightly higher log-removal treatment needs, meaning additional plant requirements and
more built infrastructure; longer pipeline distances (i.e. sources located further from demand)

- Operational: Slightly higher energy needs in treatment processes and / or more treatment
steps (5-log and above); higher pumping needs; more frequent maintenance / renewals.

Significantly High = Significantly higher impact than the Te Marua WTP.

- Built: Significantly higher log-removal treatment needs, meaning more complex plant
requirements and more built infrastructure; longer pipeline distances (i.e. sources located
further from demand)

- Operational: Significantly higher energy needs in treatment processes and / or more
treatment steps (5-log and above); higher pumping needs; more frequent maintenance /
renewals.

End-of-life carbon (i.e. decommissioning and disposal) were not considered as part of this high-level
assessment. Emissions related to this life stage are typically lower than built (construction stage) carbon
for the kind of infrastructure used by utilities.

Table 7-2.Colour rating for Stage 3 high-level comparative carbon assessment

Less carbon intensive o ! Slightly more carbon Significantly more carbon
compared to Te Marua ?;mﬁzrr&:: ﬁc_:rnplmpact b intensive compared to Te intensive compared to Te
WTP Marua WTP Marua WTP
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