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Glossary of terms

BMID Bacchus Marsh Irrigation District
BPEM Best Practice Environmental Management
CGRSWS | Central Gippsland Regional Sustainable Water Strategy
DEECA Department of Energy, Environment and Climate Action
EPA Environment Protection Authority
GWW Greater Western Water
WM Integrated Water Management
ktpa Kilo-Tonnes per Annum
MW Melbourne Water
PEP Parwan Employment Precinct
PSP Precinct Structure Plan
RWH Rainwater Harvesting
TN Total Nitrogen
TSS Total Suspended Solids
UGF Urban Growth Framework
VPA Victorian Planning Authority
WID Werribee Irrigation District
WIN Werribee Irrigation Network
Disclaimer

This report is an Integrated Water Management (IWM) opportunities paper prepared for the Victorian
Planning Authority. It examines IWM opportunities within the Parwan Employment PSP. It is important to
note that this report focuses on exploring IWM within this precinct. The options presented herein should be
regarded as suggestions and are not definitive. Further investigation, public consultation, and policy
amendments may be necessary to enable these opportunities.



Executive Summary

The three Precinct Structure Plan (PSP) areas in Bacchus Marsh — Merrimu, Parwan Station and Parwan
Employment Precinct — provide an opportunity to showcase Integrated Water Management (IWM) planning,
building on work that has already been completed and is underway. This strategy is for the Parwan
Employment Precinct. In the Melbourne context where policy and targets around IWM are evolving
rapidly, these PSP areas could be an exemplar for testing how to contribute to the broader catchment targets
at a precinct scale and a catalyst for broader IWM initiatives in the catchment.

There are many unique regional opportunities in the area with the proximity of the Bacchus Marsh Irrigation
District (BMID) and Werribee Irrigation Network (WIN), the Werribee River, Melton and Merrimu
Reservoir and a possible recycled water supply. There are also some exciting precinct level opportunities to
link to urban greening, amenity and cooling, integrated drainage design and provision of alternative supplies
to both residents and business. There is significant IWM work being undertaken across Melbourne’s West, to
develop it into an exemplary region as population grows and Melbourne expands. However, to deliver the
potential, there are also some significant site constraints to be consideration, including the integration of
sodic soil considerations, topography and the escarpment, and the local waterway and development needs.

This report sets out the methodology undertaken to shortlist IWM opportunities for the Parwan Employment
Precinct, and to determine a final recommended portfolio of IWM solutions.

The report outlines the context, policy drivers and requirements for IWM, summarises the site context,
explains how a long list of options were shortlisted, how each shortlisted option was appraised, and
recommendations and next steps.

This report is for Parwan Employment PSP, however the description of site context and shortlisting of
options considered the wider Bacchus Marsh region, which also includes Merrimu PSP and Parwan Station
PSP.

The shortlisted IWM options, following a stakeholder workshop with VPA, DEECA, Moorabool Shire
Council, Greater Western Water and Melbourne Water, is shown below.

Shortlisted Option Precinct relevance
for opportunity

1. Precinct-scale rainwater harvesting for non-potable supply of v
industrial areas

2. Passive irrigation of street trees with stormwater 7

3. Stormwater infiltration into Alluvium formation 7

4. Class A recycled water supply to PSP 7

5. Transfer stormwater to Melton Reservoir and then to Merrimu v
Reservoir for potable supply

The criteria used to assess each shortlisted option has been adapted from the Werribee IWM plan, as well as
bespoke criteria. A full list of criteria can be found in Appendix A.

For the Parwan Employment PSP, it is recommended precinct scale solutions are further investigated
and integrated in the planning and development process. This includes:

e Option 1: Rainwater harvesting for non-potable supply to industry (lot-based or shared)*

e Option 2: Passive irrigation of street trees with stormwater



e Further development dependant opportunities for increased permeability or
infiltration/evapotranspiration of stormwater at a lot scale should be explored at a development scale
to decrease runoff from the PSP.

*Pending the results of the Werribee System Reconfiguration currently being investigated by stakeholders, if
the supply of Class A recycled water is found to be desirable and deliverable for the Parwan Station PSP
area, this, ould be delivered as an alternative to rainwater tanks (Option 4). The IWM planning within the
PSP should retain flexibility until this decision is made.

Complimenting this, it is also recommended that authorities work together in the wider catchment to further
investigate and implement regional stormwater harvesting outside of the PSP area, utilising excess
stormwater from the PSP:

- Option 3: Stormwater infiltration into alluvium plains downstream

- Option 5: Treated stormwater transferred to the Melton Reservoir and then eventually to
Merrimu Reservoir for potable reuse

The outcomes of this opportunity assessment have recommended lot and precinct scale solutions as well as
continued work on regional initiatives. This has been based on available information and a qualitative and
quantitative opportunity assessment of benefits. The estimated infrastructure requirements and benefits
identified through this project have been developed based on a number of assumptions, and further
investigation and consultation will be needed to refine and optimise outcomes, particularly costing and
detailed design of the options within the developments in the PSPs.

Integrated Water Management is a continuous process and is led by different stakeholders at different phases
throughout the entire 'IWM journey', from high level strategic directions through to conceptual analysis, to
functional design, funding, and implementation. The development of this report was led by the VPA and the
analysis is at the conceptual level, but IWM investigations and stakeholder collaborations continue post PSP
process. The 'next phase' will be led by a different (or a consortium of) authority to further investigate the
concepts developed by this process. As understanding of the options improve, further details such as
timelines, adaptive pathways, costs, benefits, and design details can be established.

The following recommendations for next steps are:

o Inclusion of the IWM recommendations in the PSP documentation, and a requirement for developers
within the PSP to document their integration of the IWM strategy as part of the planning application
process, demonstrating integration of the recommended portfolio, or alternative options that would
achieve equivalent outcomes.

e Continued and regular stakeholder engagement between Council, Melbourne Water and Greater
Western Water, Traditional Owners, DEECA and local developers post PSP gazettal to understand
the outcomes of any IWM investigations and to align agency positions on preferred IWM solutions.
The Bacchus Marsh IWM working group should be maintained and a lead agency should be
appointed to coordinate collaboration and engagement. In particular, updates should be made to the
stakeholder group at key points regarding:

o The evolving drainage solution under the drainage scheme, and implications for stormwater
harvesting on or near site.

o The outcomes of the recycled water optimisation study for the Werribee catchment and any
proposals for recycled water networks from Bacchus Marsh RWP. Engagement may lead to
identifying potential opportunities for joint business cases and synergies between projects,
such as offtakes from proposed networks. Any changing priorities and policy, particularly as
to how it affects any options that are not yet possible.

o Implementation and adoption pathway for the recommended IWM options.

o Engagement with interested developers to ensure a shared understanding of IWM
requirements and outcomes from the outset.



l. Introduction

Arup has been engaged by the Victorian Planning Authority to review the Integrated Water Management
(IWM) Opportunities for the Merrimu, Parwan Station and Parwan Employment Precincts, within Bacchus
Marsh. This Opportunities Report has been developed in conjunction with completed and current work
underway by stakeholders and takes a holistic approach to designing with water, considering all aspects of
the water cycle and how they interact with urban design, infrastructure planning and place-making.

This strategy is for the Parwan Employment PSP.

1.1 What is Integrated Water Management?

Integrated Water Management (IWM) recognises the interconnected nature of the water cycle, seeking to
manage water across the whole water cycle in a coordinated manner and improve its interactions with the
built and natural environment. Traditionally, three ‘areas’ of the water cycle have been managed separately:
water supply, wastewater, and stormwater. Roles and responsibilities have similarly focused on the different
areas of water management.

Integrated water management recognises the interrelationships between different sources of water, and also
views water cycle management within a specific environmental, social, cultural and economic context —
recognising the needs of local catchments and waterways, communities and industries.

The three Precinct Structure Plan (PSP) areas in Bacchus Marsh — Merrimu, Parwan Station and Parwan
Employment Precinct — provide an opportunity to showcase IWM planning, building on work that has
already been completed and is underway. In the Melbourne context where policy and targets around IWM
are evolving rapidly, these PSP areas could be an exemplar for testing how to contribute to the broader
catchment targets at a precinct scale and a catalyst for broader IWM initiatives in the catchment.

There are many unique regional opportunities in the area with the proximity of the Bacchus Marsh Irrigation
District (BMID) and Werribee Irrigation Network (WIN), the Werribee River, Melton and Merrimu
Reservoir and a possible recycled water supply. There are also some exciting precinct level opportunities to
link to urban greening, amenity and cooling, integrated drainage design and provision of alternative supplies
to both residents and business. There is significant IWM work being undertaken across Melbourne’s West, to
develop it into an exemplary region as population grows and Melbourne expands. However, to deliver the
potential, there are also some significant site constraints to be consideration, including the integration of
sodic soil considerations, topography and the escarpment, and the local waterway and development needs.

In a greenfield environment, such as these PSPs, it is important to recognise how the water cycle could be
affected by urbanisation as significant growth occurs. In these PSPs, the growth is forecasted to be a
combination of residential, non-residential and industrial. As urban development occurs, there is an
opportunity to protect the natural environment and water cycle as it transitions to an ‘urban water cycle’. The
urban water cycle encompasses water supplies extracted from or imported to a local catchment, wastewater
and stormwater generated locally, and the catchments and receiving environments affected by those water
cycle interactions. As urban settlements grow, additional water demands and changes in generation of
wastewater and stormwater will have knock-on effects on the natural water cycle, requiring forethought and
understanding of the environmental, economic and social influences and sensitivities in the system.

1.2 What does this study consider?

The aim of this IWM Opportunities Report is to bring together previous IWM options proposed, with new
targets, objectives and work underway, to recommend proposed IWM options for each PSP.

It explores and prioritises opportunities to maximise outcomes across the water cycle, including
consideration of

o  Water supply (potable and non-potable)

Victorian Planning Authority (VPA)
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e Wastewater management
e Stormwater management
e Green-blue infrastructure

Waterway health

The study also naturally connects directly with the ecology, landscape, cultural and infrastructure plans for
the site. This study includes a baseline analysis of the site and broader area context, building on literature
reviews and stakeholder interviews, examines an initial long list of options, proposes and assesses shortlisted
options to recommend a consolidated portfolio of options for each PSP, to deliver integrated water
management objectives.

Figure 1-1 Merrimu, Parwan Station & Parwan Employment PSP location plans in relation to Bacchus Marsh (Arup,
2023)

This study is built from a holistic and continual exploration of IWM that has been developed alongside
stakeholder investigations and concurrent projects, with the intent of informing and feeding from evolving
land use and IWM proposals to maximise outcomes, create opportunities and minimise risks.

Accordingly, a layered approach has been taken from the ‘bottom-up’ as demonstrated in the figure below,
whereby the key spatial and infrastructural opportunities to embed IWM have been explored from first to
inform the development of the masterplan and to drive synergistic place-making outcomes at a strategic
planning level, before then exploring recommendations the development and facility scale which can be
driven through subsequent planning and design processes. This strategy is focussed primarily on the three
base layers to set the foundation for IWM, but also makes recommendations for subsequent design stages.

Victorian Planning Authority (VPA)
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People, Place,
Information,

Water-sensitive
Development

Strategic Green-
Blue

Underground
Infrastructure

Catchment, Land,

Topography

Figure 1-2 Layered approach to IWM (Arup)

1.3 IWM Opportunities methodology

Development and facility
planning, design and
delivery

Masterplanning and
Strategic infrastructure
planning

This study is based on information collected through previous assessments provided by VPA, including the
Bacchus Marsh IWM Strategy, prepared for Moorabool Shire Council (September, 2021), a series of
interviews conducted with key stakeholders to inform additional work underway, a site visit and a

stakeholder workshop to prioritise options.

Following this, the shortlisted options were further developed and assessed using an IWM Options
Preliminary Assessment Method (DELWP, 2016). Options were then prioritised into recommended

portfolios for each PSP.

The methodology undertaken is illustrated below.

Victorian Planning Authority (VPA)
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Comprehensive background review to inform context

and a long list of options, including literature review,

interviews with key stakeholders and a site visit to the
PSPs

Stakeholder workshop to groundtruth findings and
shortlist options

Shortlisted options developed and analysed, including a
Water Balance and MUSIC modelling

Shortlisted options assessed using an IWM Opportunity
Assessment Framework

Shortlisted options prioritised and developed into
proposed portfolios for each PSP

Figure 1-3 Methodology (Arup, 2023)

14 Key stakeholders

Stakeholders were consulted in the development of this study as outlined above. There is extensive work
underway across the water cycle, with multiple stakeholder touch points. The purpose of this study is to
bring together all of the work underway, identify opportunities and consolidate it in this Opportunities report.
The key stakeholders consulted as part of this study are listed below.

e VPA

e Melbourne Water

e (Greater Western Water

e  Moorabool Shire Council

e DEECA

Victorian Planning Authority (VPA)
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2. Policy drivers and requirements for IWM

2.1 Overarching IWM strategies and frameworks

Water for Victoria (Victorian State Government, 2016) is a “framework to guide smart water management,
bolster the water grid and support more liveable Victorian communities”. Water for Victoria identified eight
themes and associated actions to implement the policy. One of those themes is “resilient and liveable towns
and cities” and State Government provided a commitment to:

e “Adopt integrated water planning across Victoria, with place-based planning supporting community
values and local opportunities”, and

e “Put integrated water management into practice, working with water corporations to develop a common
economic evaluation framework, promoting exemplar projects, building the capacity of the water sector
and local government to participate, and continuing research to improve urban water management.”

In September 2017, the Department of Environment, Energy and Climate Action (DEECA) released a
document titled Integrated Water Management (IWM) Framework for Victoria. The IWM framework
provides guidance aimed at helping government, the water sector and the community to work together to
better plan and deliver solutions for water management across Victoria’s towns and cities.

The IWM framework supports the establishment of IWM forums in each region to drive coordinated delivery
of IWM. The IWM Forums have been established across the state to identify, prioritise and oversee the
implementation of collaborative water opportunities. The Forums bring together all organisations with an
interest in water cycle, recognising that each has an important role to play in the management of our most
vital resource.

The Bacchus Marsh PSPs are part of the Werribee Catchment and the strategic objectives and IWM Plan for
the catchment have been developed by a collaborative union of relevant authorities brought together in the
Werribee Catchment IWM Forum.

2.1.1 Monitoring, Evaluation, Reporting and Improvement (MERI) Plan

Alongside the Catchment Scale IWM Plans and Action Plans developed under the aforementioned IWM
Framework, the MERI Plan is being developed collaboratively to track progress against the performance
targets and prioritised actions. The MERI Plan aims to support each metro IWM Forum to demonstrate
accountability by monitoring and transparently reporting on progress towards the 2030 and 2050
performance targets set out in the CSIWM Plans, and other performance measures nominated for monitoring
only. The MERI Plan also helps understand how prioritised actions have contributed to achieving the 2030
and 2050 catchment performance targets, as well as evaluating the appropriateness, effectiveness, efficiency,
impact and legacy of the implementation of the Catchment Scale IWM Plans and Action Plans.

Monitoring and evaluation is essential as it provides feedback to decision-makers on how well a project or
program is performing, whether it is on track, or whether changes need to be made. Therefore, the MERI
collects evidence to demonstrate the level of investment needed to improve IWM outcomes across each
catchment and to inform policy reform, is intended to help share lessons and achievements to continuously
improve the performance of IWM programs, initiatives and projects and improves capacity to analyse and
report on performance. Finally, the MERI is intended to inform review and update the CSIWM Plans and
Action Plans in response to new evidence and evaluation findings.

The MERI is currently being piloted for 2021/22 data, which will inform finalisation of the MERI Plan in
early 2024. The relevant measures and targets for this area are outlined in the following section.

2.1.2 Werribee Catchment IWM Forum Strategic Directions Statement and IWM Plan

The Werribee Catchment IWM Forum has developed a Catchment-specific vision based on the opportunities
and challenges specific to the Catchment. The vision, along with the Catchment context, are captured in the
Strategic Directions Statement (2022) which outline seven strategic outcomes for IWM. These outcomes
provide a framework that recognises the multiple benefits that IWM delivers and drives the creation of
holistic solutions. Some of the key outcomes are highlighted below.

Victorian Planning Authority (VPA)
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— 16 Gigalitres/year of alternative water sources that substitute potable mains supply by 2030 for the
catchment

— 53 Gigalitres/year of alternative water sources that substitute potable mains supply by 2030 for the
Greater Melbourne Region

— 85 Gigalitres/year of recycled water delivered to customers by 2030 for the Greater Melbourne
Region

—100% of projects cross-consider IWM and flood mitigation opportunities as part of their design by
2030 and maintained by 2050 for the catchment and Greater Melbourne Region

— 46 Gigalitres/year and 197 Gigalitres/year of mean annual urban runoff volume reduction by 2050
for the catchment and Greater Melbourne Region respectively

— Remove TSS and TN to achieve the marine pollutant load objectives for the Port Phillip Bay and
Western Port

— 14% and 30% of street trees are supported with permanent irrigation from an alternative water
supply by 2030 and 2050 respectively, for the catchment

—22% and 50% of active public open space (sports fields and organised recreation) is supported by an
alternative water source by 2030 and 2050 respectively, for the catchment

— 9% and 25% of passive public open space (parklands and gardens) is supported by an alternative
water source by 2030 and 2050 respectively, for the catchment

— Rating of 5 out of 5 for water as a key element in city planning and design processes by 2030 and
maintained by 2050 for the catchment

— 41 Gigalitres/year of alternative water is supplied to agricultural production in the catchment by
2030

— 60 Gigalitres/year of alternative water is supplied to agricultural production in the catchment by
2050

&

— Rating of 5 out of 5 for vision, leadership and long-term commitment through vision statement and
objectives articulated in corporate documents by 2030 and maintained by 2050, for the catchment

— Rating of 5 out of 5 for knowledge, skills and organisational capacity by 2030 and maintained by
2050, for the catchment

— Rating of 5 out of 5 for cross-sector institutional arrangements and processes by 2030 and
maintained by 2050, for the catchment

Performance measures have been developed for each of the outcomes and for a set of enabling factors that
underpin all outcomes in the Werribee Catchment IWM Plan (2022), as shown in Figure 2-1. This has also
been incorporated into the assessment framework for the shortlisted options.

Victorian Planning Authority (VPA)
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Safe, secure and
affordable water
supplies in an

uncertain future

1.1A Residential
potable water use

1.1B Non-residential
potable water use

1.2A Proportion of water
use which is provided
from alternative

water sources

1.2B — Alternative

water sources that
substitutes potable
mains water supply

Effective and
affordable
wastewater systems

2.)A Recycled water
delivered to customers

2.1B Nitrogen recovered
at treatment facilities
for beneficial use

2.1C Carbon recovered
at treatment facilities
for beneficial use

Existing and

future flood risks
are managed to
maximise outcomes
for the community

3.1 Reduction in Annual
Average Damage (AAD)
delivered by flood
management initiatives

3.2 Effective flood
storage volume created
as part of multi-
functional assets

3.3 Projects that cross-
consider WM and flood
mitigation opportunities
as part of their design

Healthy and valued
waterways and
marine environments

4.1 Mean annual runcff
volume reduction

4.2a Mean annual
Total Suspended
Solids (TSS) prevented
from discharging to
receiving waters

4.2b Mean annual Total
Nitrogen (TN) prevented
from discharging to
receiving waters

4.3 Volume of water
secured for the
environment to improve
waterway health

Healthy and valued
urban and rural
landscapes

5.1 Street trees that
are supported with
permanent (active
or passive] irrigation
from an alternative
water supply

5.2a Active public open
space (sports fields and
organised recreation)
supported by an
alternative water source

5.2b Passive public open
space (parklond and
gardens) supported

by an alternative

water source

5.3 Reduction in land
surface temperature
attributed to IW/M

in urban areas

Community values are
reflected in place-

based planning

&.1a Traditional Owners'
capacity to partner in
WM programs, policy,
planning and projects

&.1b Other WM

partner organisations'
capability to partner
with Traditional Owners
in WM programs, policy,
planning and projects

4.2 Blue-green
infrastructure created of
enhanced by WM as a
proportion of land area

6.3 Community
literaicy regarding
the water cycle

6.4 Water is a key
element in city planning
and design process

Jobs, economic

ben

and innovation

Tla Alternative water
supplied to agricultural
production

71b Alternative

water supplied to
businesses and industry
(=10ML/year)

Enablers

E1 Vision, leadership
and long-term
commitment through
vision statement and
objectives articulated in
corporate documents

EZ Knowledge, skills and
organisational capacity

E3 Cross-sector
institutional
arrangements
and processes

Figure 2-1. Werribee Catchment IWM Outcomes and Measures (Werribee Catchment IWM Plan, 2022)
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2.1.3 Central Gippsland Regional Sustainable Water Strategy, 2022

The Central Gippsland Regional Sustainable Water Strategy (CGRSWS) sets policy direction and outlines
actions for securing the region’s long-term water supplies to protect the jobs, farms, ecosystems,
communities, and Traditional Owners that rely on them.

The proposals which are relevant to the Werribee region include:

e Proposal 5-4: It is proposed that water returned to rivers and creeks as a result of substitution by
alternative water sources will be shared equally between the environment (the Victorian Environmental
Water Holder) and Traditional Owners.

e Proposal 5-5: It is proposed that the business case for the recycled water substitution project in the
Werribee and Bacchus Marsh irrigation districts include the benefits to Traditional Owners of receiving
an equitable proportion of water saved as a result of water substitution.

The following actions and policy directions are set to address the above proposals:

e Action 4-10: Reconfiguring the Werribee system to provide climate-resilient water sources for non-
drinking purposes and better use of existing water and reservoirs in the system.

e Action 4-3: Substituting river water with manufactured water in the longer term.

2.14 Water for Life: The Greater Melbourne Urban Water Systems Strategy

Water for Life (2022) sets out the strategy for the future of Melbourne’s water supply. Importantly, the
strategy recognises and prioritises IWM with the aim of diversifying water supplies for Melbourne as part of
an adaptable and resilient future water supply. Integration of opportunities for recycled water supply,
stormwater and rainwater harvesting in combination with other water supply resilience measures were shown
to deliver the greatest benefits to the community, due to the co-benefits these alternative water supplies
deliver in terms of waterway health, circular economy outcomes, landscape amenity and community well-
being. Actions 4.2, 6.2, 6.5 and 6.6 seek to enhance investment in alternative water supplies.

2.1.5 Water is Life: Traditional Owner Access to Water Roadmap, 2022

Water is Life is a framework to create and maintain a careful and considered balance between Traditional
Owner self-determination in water access and management, and the rights and entitlements of a range of
stakeholders. The strategy outlines actions to deliver meaningful outcomes to Traditional Owners to
enable deeper involvement with decisions around water management.

The outcomes from the strategy include:
e Increased role in determining how environmental water is used for the purpose of healing Country
e Increased involvement in public land management
e Recognition of Traditional Owners as waterway managers for specific locations

e Recognition of Traditional Owners as environmental water holders

2.1.6 VPA guidelines for PSPs, October 2021

In October 2021, VPA prepared Precinct Structure Planning Guidelines for new communities in Victoria.
The objective of the VPA was to “lift the bar” by encouraging higher standards of design and development.
One way in which the guidelines do this is by “improving outcomes for the whole water cycle by referencing
regional integrated water management plans to resolve development-related water balance challenges”.
General principles followed by a method for application is outlined in this document. With respect to [WM,
the following targets were included:

o T14 - All streets containing canopy trees should use stormwater to service their watering needs

e TI17-IWM solutions should meaningfully contribute towards the actions and targets from the relevant
Catchment Scale Public Realm & Water Plans and any relevant water-related strategies, plan, or
guideline.

Victorian Planning Authority (VPA)
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2.2 Key policies and legislation

2.2.1 Urban Stormwater Best Practice Environmental Management (BPEM) Guidelines

The Urban Stormwater ‘BPEM’ Guidelines (1999) were produced to assist in the protection of stormwater
quality. The BPEM included best practice performance objectives (at the post construction phase) of:

e 80% retention of the typical urban annual load for suspended solids,

e 45% retention of the typical urban annual load for phosphorous,

e 459% retention of the typical urban annual load for nitrogen,

e 70% reduction of typical urban annual load for Litter; and

e Flows: maintain discharges for 1.5 year Average Recurrence Interval (ARI) at pre-development levels.

The BPEM guidelines are included within Victorian Planning Schemes, within the Victorian Planning
Provisions (VPPs), although it is noted that they were not introduced into the planning provisions until 2006.

2.2.2 Victorian Planning Provisions

Clause 56.07 Integrated Water Management provides objectives and discretionary standards in relation to
drinking water supply, reused and recycled water, waste water management, and stormwater management for
subdivisions, including meeting the stormwater quality performance objectives in the Urban Stormwater
BPEM Guidelines outlined above. For apartments, Clauses 55.03 and 55.07 also encourage the use of
alternative water sources, facilitate stormwater collection, utilisation and drainage; and reduce the impact of
stormwater run-off. Amendment VC154 also recently introduced Clause 53.18 which extends the stormwater
management requirements for residential subdivision and apartment development to all commercial and
industrial and subdivision development, all public use development and all residential multi-dwelling
developments.

Amendment VC224 which was gazetted by Victorian Government on 28 October 2022. The amendment
updates the policy document reference to Melbourne Water's Healthy Waterways Strategy (at Clause 12.03-
1S), from the outdated 2013 strategy to the current 2018 strategy. This is an important change ensuring the
VPP is current, and supports better waterway outcomes through strategic planning processes and statutory
decision-making.

Amendment VC224 also makes changes to Clause 53.18 (Stormwater management in urban development) to
clarify that the stormwater management provisions for commercial, industrial and public use development
(in particular) are applied equally in growth areas (where a Precinct Structure Plan applies) as in established
areas. This change removes ambiguity that existed in the application of relevant stormwater standards to
non-residential land in growth areas.

223 Urban Stormwater Management Guidance, EPA, 2021

EPA Victoria published urban stormwater management guidelines in 2021, which aims to help improve the
management of urban stormwater by highlighting the risk of harm caused by stormwater and helps
developers who create new impervious surfaces to minimise risks to human health and the environment. The
guideline sets out a hierarchy of hazard reduction, which prioritises eliminating the hazard as far as
reasonably practicable as the most favourable solution. This includes eliminating specific impervious
surfaces, using permeable or porous paving, capturing and infiltrating stormwater, eliminating pollutants
from stormwater from entering waterways etc.

Victorian Planning Authority (VPA)
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Eliminate the hazard to eliminate the risk

ELIMINATE THE HAZARD )
+ the most effective control

SUBSTITUTE THE HAZARD Change the risks to reduce them

ENGINEERING * substitute the cause of the hazard with something safer
CONTROLS + physical engineering controls for the hazard

EFFECTIVENESS

ADMINISTRATIVE

CONTROLS
Change people to reduce the risk

« administrative controls such as procedures and training
« Personal Protective Equipment (PPE) for individuals

Figure 2-2 Hierarchy of controlling hazards in Urban Stormwater Guideline, 2021

Quantitative performance objectives are set in this Guideline, where MUSIC modelling should be carried out
to assess performance against these objectives. The water quality objectives remain unchanged from those
referenced in the Victorian Planning Provisions and state there should be a;

e  80% reduction in mean annual load' of suspended solids
e  45% reduction in mean annual load of total Phosphorus
e 45% reduction in mean annual load of total Nitrogen

e 70% reduction in mean annual load of litter

Significantly, the guidance introduced objectives for mean annual run-off reduction, whereby the target
reduction is based on mean annual rainfall, and differs for priority and non-priority areas. Previously,
Melbourne Water set a preferred target of a 50% runoff reduction to recognise the sensitivity of the Werribee
and the downstream platypus population. Subsequent advice from Melbourne Water is that the target should
now be in line with that defined by the Urban Stormwater Management Guideline, and the subsequent
Healthy Waterways Strategy Stormwater Targets - Practitioner’s Note (see below).

224 Healthy Waterways Strategy Stormwater Targets - Practitioner’s Note, July 2021

Melbourne Water in collaboration with the EPA developed this note to develop a consistent framework,
whereby the targets in the EPA guideline and in the Healthy Waterway Strategy are aligned. This document
included the Figure below, which provides stormwater runoff targets for areas based on MUSIC Modelling
Targets.

This document clarifies that the targets for the Bacchus Marsh region is 29-32% for stormwater
harvesting, and 3-6% for infiltration (Bacchus Marsh bridges two rainfall templates as shown in
Figure 2-3).

! Reduction in the load discharged from the managed development compared to pre-development levels without management
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MUSIC Rainfall Template
- Little River

Melbourne Airport

Melbourne City
- Koo Wee Rup

Narre Warren North
- Mount St Leonard
I:I HWS Stormwater Priority Area

0 10 20 km A

~—— Urban Growth Boundary n
Priority areas Other Areas
Temalate Name Annual rainfall Model annual RUNGIT Harvesting Infiltration Harvesting Infiltration
P range rainfall target target target target
ML/year from 1 1 A
(mm) (mm) impervious ha ML/year from 1 impervious ha (and %)
Little River 400 - 500 472 3.7 2.9 |(79%)| 0.1 | (4%} | 1.2 [(32 %) 0.1 | (3 %)
Melbourne Airport 500 - 650 575 4.6 34 (74%) 04 (8%) | 1.4 (29%) 0.3 (6 %)
Melbourne City 650 - 750 708 Dit 3.9 | (67 %) 0:7 | (12 %) 1.6 [{27%)]| 0.5 | (9%)
Koo Wee Rup 750 - 850 769 6.3 4.1 (65%) 0.8 (13%) 1.6 (26%) 0.7 (10 %)
Narre Warren North 850 - 1100 932 T 46 (59%) 13 (16%) 1.8 (23%) 1.0 (13 %)
Mount St Leonard 1100 - 2100 1221 10.6 53 (50%) 2.2 (21%) 2.1 (20%) 1.8 (17 %)

Figure 2-3 Mean annual runoff objectives (Healthy Waterways Strategy, 2021)

To meet these targets, it depends on the scale of the development, i.e., Allotment / street scale, Precinct scale,
or regional / catchment scale.

It’s acknowledged that while initiatives such as rainwater tanks and wetlands represent an important
contribution to infiltration and harvesting targets, they are unlikely to be sufficient in isolation to meet the
Healthy Waterway Strategy stormwater targets. Meeting the targets therefore likely requires a focus on
harvesting and interventions across a range of scales. Examples of interventions at each scale are listed in
Figure 2-4.
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Scale Description Typical interventions (examples)
Allotment  Typically a smaller residential, commercial or industrial = Lot scale rainwater tanks (‘leaky tanks’)
/ street development. + Lot scale raingardens
scale Relies on landscape design to enable infiltration in the «  Street scale infiltration including passive
streetscape irrigation for street trees
Assumed to have little to no public open space and
limited potential for stormwater irrigation.
Precinct A larger greenfield development or area covered by a Allotment / street scale interventions plus
scale precinct structure plan (PSP) +  Stormwater harvesting for the irrigation of
Include features like community facilities, active open open space
space and passive space for relaxation. « Leaky wetlands for infiltration
May include a natural or (proposed) constructed + Infiltration trenches in open space / garden
waterway, stormwater treatment wetland or headwater beds
stream « Large roof rainwater harvesting
May also include commercial areas and one or more
schools
Regional /  An area defined more by regional than development or A stormwater network, collecting outflows from
catchment precinct boundaries treatment wetlands for conveyance to meet a large
scale Would include a number of precincts that would demand (e.g. water for an irrigation district).

incorporate a number of open spaces and treatment
wetlands

Likely to include minor and potentially major
waterways.

Plus precinct and allotment scale interventions as
required.

Figure 2-4 Interventions to meet targets at the 3 scales (Healthy Waterways Strategy, 2021)

225

National Construction Code requirements regrading rainwater tanks

The Building Act sets out the framework for the regulation of building construction, building standards and
building safety features in Victoria. Nested beneath the Building Act, as subordinate pieces of legislation, are
the Building Regulations 2018 and the Plumbing Regulations 2018.

The National Construction Code (NCC) 2019 in Schedule 2 of the plumbing regulations also notes that “the
Victorian variation to the energy efficiency provisions of the Building Code of Australia (as incorporated by
the Building Regulations) provides that the energy efficiency performance requirement for a new Class 1
building is satisfied if either a rainwater tank is connected to all sanitary flushing systems, or a solar water
heater is installed in accordance with these Regulations. ” A recycled water connection is also accepted as an
alternative to a rainwater tank. The NCC 2022 will replace the NCC 2019 provisions on the 1 October 2022,
whereby this requirement is superseded.

The Victorian Government proposes to implement stronger state building and plumbing regulations for water
efficiency, to improve the water efficiency of all buildings, subject to a regulatory impact statement and
stakeholder and community consultation. As such, there is currently no specific requirement for rainwater
tanks within NCC 2022. Instead, NCC 2022 refers practitioners to regulations made under the Act to provide
for water efficiency requirements that may be set in future.

2.2.6 Ministerial Direction 22: Climate Change Consideration

Ministerial Direction 22 requires planning authorities to consider climate change when preparing planning
schemes or amendments, in accordance with section 12(24) of the Planning and Environment Act 1987. The
direction focuses on two requirements: minimising greenhouse gas emissions (clause 5) and increasing
resilience to climate change risks (clause 6).

Clause 5 outlines the requirements by prioritising infill development, improving public and active transport,
enabling solar-oriented design, planning for zero-emissions vehicle infrastructure and supporting renewable
energy infrastructure at a precinct scale. Clause 6 describes the requirements by accessing climate-related
risks (such as bushfire, flooding, heatwaves, erosion and drought), avoiding or mitigating exposure of new
development to these hazards, presenting increased risks to others, and ensuring protection measures are
proportionate and practical.

Victorian Planning Authority (VPA)
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As per the Ministerial Direction 22, matters related to clauses 5 and 6 must be included in a Climate Change
Consideration Report, outlining how the requirements are being met for the proposed planning scheme or
amendment. For the purposes of this report, we have outlined how the recommended IWM options for
Parwan Employment PSP could support these requirements in section 9.3 The report does not assess or
recommend whether the Parwan Employment PSP complies with the Direction, nor prepare a Climate
Change Consideration Report.
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3. Project context

The following section outlines the key project context. This context is drawn from the background review
and the stakeholder interviews. The detailed findings from the background review and stakeholder interviews

can be found in Appendix B and Appendix C. It includes the existing state, anticipated changes due to
growth in the PSPs and work underway by stakeholders.

3.1 Catchments, Land, Topography
=49
. A 3 3 ¥ People, P/ace.

Consideration of the functionality of the landform, : Information,
waterways, and their catchments should inform the Water-sensitive
location and density of development to ensure that pevelopment
waterway health, ecological health and flood Strategio Green-
resilience outcomes can be supported.

Underground

Infrastructure

y | Catchment, Land,
7, Topography

3.1.1 Site Analysis
Figure 3-1 shows some of the key features and constraints in the region.

Soils across
“Merrimu PSP are
classified as

Fentiand Hils

- Limited
capacity at

_ Bingham's
Swamp
priority wetland

Google Earth

Figure 3-1 - Key features in the Bacchus Marsh region (Arup, 2023)
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Regional catchment context

Bacchus Marsh is the largest urban area in the government area of the Moorabool Shire and is set to grow
significantly over the coming decades. The Bacchus Marsh Urban Growth Framework 2018 (UGF) was
jointly prepared by Moorabool Shire Council and the Victorian Planning Authority (VPA) and provides a
vision for development, including coordinated infrastructure delivery.

Parwan Employment PSP

The Parwan Employment Precinct (PEP) is an area of approximately 2,480ha, incorporating over 80 separate
properties (including the existing Bacchus Marsh aerodrome) and located south of Bacchus Marsh. Much of
the land within the precinct is currently used for agriculture and rural residential uses, with a limited range of
commercial, recreation and utility uses. The PEP holds significant economic and employment growth
potential for Bacchus Marsh, with the ability to attract high levels of new industrial investment. This land is
most suited to agriculture and related uses due to its soil quality, proximity to the BMID and ability to be
serviced with potable or non-potable water depending on industry needs and availability of supply.

PEP also contains the Bacchus Marsh Recycled Water Plant which currently delivers Class C recycled water
to agriculture and industry. Limitations to this area include areas of significant ecological and cultural value
such as the Bingham swamps and Parwan Caves.

Topography

For Parwan Employment PSP, the topography is generally low-lying, but provides the precinct with unique
view lines including key viewpoints to Brisbane Range and You Yangs. For PEP, the topography is difficult
for gravity sewers, with rising mains and pump stations expected.

Bingham Swamp

Bingham Swamps was identified by Melbourne Water as a high priority wetland in Healthy Waterways
Strategy 2018 in Parwan Employment PSP and should be retained. There is no clear guidance from an
ecological perspective but ecohydrological regime must be assessed and met with drainage planning for the
precinct. It was noted that an assessment is being undertaken by DEECA for additional natural wetlands in
this PSP which may require ecohydrological assessments and intergration into the drainage planning.

Parwan Lava Cave

Parwan Lava Cave is understood to be located 8 m to 10 m below the level of the land surface and has a
single entrance that is 1.5m wide. It lies within the Parwan Employment PSP. An assessment of the cave was
carried out by WSP Golder in 2022 which recommended that a 10m buffer is applied to the cave extent
which should be a ‘cave protection zone’.

Ecology

At a regional level, growling grass frogs, platypus, and significant fish species are present in the Werribee,
Lerderderg and Parwan waterways. Conservation of these species is a priority. Updated assessments are
recommended for Parwan Employment Precincts to confirm the current quality and extent for native flora
and fauna.

Traditional Owner values

Bacchus Marsh is on the borders of the Wurundjeri Woiwurrung and Wadawurrung territories of the Kulin
Nation. The Wadawurrung name for the area is Pullerbopulloke with 'buluk’ meaning lake.

The Waterways of the West Discussion Paper recognises the importance of Traditional Owner values and
practices, which are reflected through two of the seven key directions for the Waterways of the West:

e Key Direction 1: Embedding Traditional Owners and their values and culture in waterway planning and
management.

o Key Direction 3: Providing water for the environment and Country.
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The VPA report summarising key issues and opportunities for managing future development whilst
protecting Aboriginal cultural heritage, post-colonial heritage and biodiversity as an issue. Additionally, the
high sensitivity of Aboriginal cultural heritage and post-colonial heritage can be protected and incorporated
into the precinct as passive open space with pedestrian/bike paths connecting biodiversity and landscape
features.

3.1.2 Anticipated changes

Industry and agriculture

The Bacchus Marsh Irrigation District (BMID) was established on the fertile alluvial soils in Bacchus Marsh.
It consists of 1,000 ha of high value agricultural land for production of a range of fruits and vegetables.
Water supply is managed by Southern Rural Water who recently completed upgrade works on BMID’s
irrigation network, vastly improving the efficiency of supply.

Bacchus Marsh is also home to significant local industry, some of which hold extraction licences for river
water supply. Bacchus Marsh, and the west of Melbourne generally, is a fast growing industrial and
innovation hub. Parwan employment precinct is proposed for development in the future, but the vision for
the precinct includes the creation of agribusiness and complementary businesses that could support upwards
of 1,500 jobs. The area has also been flagged for new industries, such as hydrogen production.

Both industry and agriculture present opportunities for IWM. It was recommended in previous background
studies, that once planning is further progressed for the Precinct, that the impact of the development of the
area on the local water cycle is evaluated, and appropriate initiatives are put in place.

Environmental flows for the Werribee River

Previous IWM related studies indicated concerns that there will not be enough capacity in Melton Reservoir
to provide adequate storage for environmental flows, and that focus should be on creating new
environmental flow allocations in existing storages (e.g. Pykes Creek Reservoir or Merrimu Reservoir).

Options such as using recycled and harvested stormwater to serve the BMID, and making full use of the high
permeability of the alluvium formation by using swales to capture treated stormwater would positively
contribute to increasing environmental flows from the Merrimu reservoir and recharging river baseflows
respectively.

It was also identified that environmental flows could be beneficial for the Lerderderg and Parwan Rivers.

3.2 Water Utility Infrastructure

. . . .7 People, Place,
This section considers the water utility Information,
infrastructure that is already in place on site for R
water supply, wastewater management and Development
underground drainage, and identifies any Strategic Green-
constraints or opportunities to improve those Blue
networks to prepare for development and drive Underground
IWM outcomes.

Catchment, Land,
Topography
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3.2.1 Site analysis
Figure 3-2 below shows the key water infrastructure in the region.

Figure 3-2 Existing key water features (Arup, 2023)

Existing services

The existing Bacchus Marsh drinking water is primarily supplied from Merrimu Reservoir with connection
to the Greater Melbourne water supply system. Wastewater generated in the existing Bacchus Marsh area is
managed by Bacchus Marsh Recycled Water Plant (RWP), also known as Bacchus Marsh RWP.

322 Anticipated changes

Water Demands

With growing population, water demand is expected to nearly double between 2020 and 2065 according to
previous studies. Based on the water balance calculations as part of this study, it’s estimated that total water
demands for Parwan Employment Precinct will be approximately 2.5GL/y.

Stormwater flows

As development increases, and the impervious area in each catchment grows, as will stormwater flows.
Based on the water balance calculations as part of this study, it is expected that stormwater flows will
increase by up to 3 times the pre-development scenario for Parwan Employment Precinct.

Wastewater treatment plant and recycled water

The Bacchus Marsh recycled water scheme has existed as a standalone scheme, located at the Bacchus
Marsh RWP, treating sewage collected from Bacchus Marsh to Class C standard and recycling it locally for
agricultural irrigation on the adjacent farmland. Urban growth in Bacchus Marsh has seen a corresponding
increase in the volume of recycled water available so Greater Western Water has progressively expanded the
treatment capacity.
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The reconfiguration of the Werribee catchment water system, and, and the creation of a Western Irrigation
Network (WIN) at a regional scale, presents opportunities for innovative IWM solutions for irrigation
provision and population growth. Currently, Class B/C water is available from Bacchus Marsh Recycled
Water Plant, which is linked to the Western Irrigation Scheme. A potential upgrade to supply Class A
recycled water (to Bacchus Marsh Irrigation District) and other local users is currently being considered as
part of the Werribee System Reconfiguration.

323 Current investigations

Potable water supply

GWW is responsible for funding trunk infrastructure and shared assets. The existing water supplies systems
are insufficient to meet its growing demand, and Bacchus Marsh will need to import water from Melbourne
Water supply systems and expand its supply capacity through accessing entitlements from other systems.

Recycled water supply

DEECA advised that a non-potable (purple pipe) network could be beneficial for the region. There are
existing opportunities for synergy, such as potential upgrades to the Bacchus Marsh Recycled Water Plant to
supply Class A recycled water to service BMID and the creation of a Western Irrigation Network (WIN) at a
regional scale as part of the broader Werribee System Reconfiguration.

The Werribee System Reconfiguration Project is exploring the feasibility of making better use of river water
along with alternative water sources to meet future water demands. Water resource modelling has been
undertaken on reconfiguration options to assess the benefits predicted from converting BMID and WID to
recycled water.

The options that were proposed that could be considered include:
e  Supplying BMID from the Bacchus Marsh Recycled Water Plant (Class A recycled water).

o Supplying the Werribee Irrigation District (WID) with recycled water from Bacchus Marsh via the
wider WIN network (though an alternative connection from Western Treatment Plant is also being
tested) (Class B recycled water)

e  Supplying the PSPs (Class A recycled water)
e Supplying open space irrigation throughout the PSPs (Class B recycled water)

The feasibility of recycled water use in the precincts is currently unknown. There are challenges with
supplying the PSP with recycled water as the pipeline alignment would need to cross a highway and two
rivers. The quantity of recycled water availability is uncertain at this stage given the other priorities. This
results in challenges in confirming potential end uses within the PSP, as residential and industrial non-
potable uses will require Class A, whereas open space irrigation can use Class B treated effluent.

Moorabool Council advised that Parwan Employment will comprise agribusiness, industry, commercial and
maybe even hydrogen production, therefore Class A recycled water would be beneficial. If recycled water
availability is not consistent, this could also be a deterrent to customers. It is important that any option
development is undertaken in close collaboration with GWW, to align the objectives, feasibility and business
cases.

Rainwater tanks

Rainwater tanks are a viable opportunity as identified previously and by the VPA 2.0 guidelines. They are
important in reaching the harvesting targets and provide a flexible option for servicing of development with
an alternative water source.
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Storage capacity of Melton Reservoir and possible connection to Merrimu Reservoir

There is work underway looking at a stormwater harvesting scheme for Melton Reservoir (which is a non-
potable supply reservoir for agricultural use). Possible options would be for this source to supply
environmental flows and eventually transfer to Merrimu for indirect potable reuse.

Stormwater harvesting was also trialled from Toolern to Melton Reservoir however resulted in spilling of
Melton Reservoir due to limited capacity. There is the potential for environmental damage if the reservoir
continues to spill. Melton Reservoir capacity will limit options to transfer stormwater for reuse, unless a
pumped connection can be made with Merrimu Reservoir for potable substitution.

An image of the Melton Reservoir from the site visit undertaken can be seen below.

Figure 3-3 - Photo of Melton Reservoir (Arup, 2023)
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4 Long list of IWM Options

A long list of options was identified based on:
e Bacchus Marsh IWM Strategy prepared for Moorabool Shire Council (September, 2021)
e Previous IWM project experience
e Industry best practice
o Stakeholder interviews
e Desktop review

These options are categorised based on if they are “local” or “regional” options. Local options are at the lot
scale and regional options are at a precinct scale.

Section 4.3 provides an overview of the additional options identified.

4.1 Local options

Local options include rainwater tanks and increased permeability at a lot scale. An overview of the options,
as well as key findings from the policy review, interviews and stakeholder workshop, are outlined below.

Rainwater tanks in all new homes

Rainwater tanks would be installed for new homes in the to supplement non-potable household water
demands such as water for toilets, gardens, and laundry. Rainwater tanks offered a flexible solution as they
can be delivered on a lot-by-lot basis. Although ongoing maintenance is required which can impact their
long-term viability. A more successful management model could be created if coordinated and supported by
an external party.

This option is still seen as viable as it is a flexible alternative water supply and can be implemented in
combination with any other option. It aligns with the EPA guidelines and IWM plans for the Werribee
Catchment in that it is a substitute for potable water as well as reducing runoff and contaminants to
waterways.

In the interview with Moorabool Council it was noted that rainwater tanks work well if they are implemented
as designed, i.e. across the whole precinct. There are potential challenges when rainwater tanks are a
requirement and Council are not involved in the decision making or implementation. Moorabool Council is
looking at how rainwater tanks can be implemented in a way that is manageable.

It was noted in the Situational Analysis Workshop that this is a good opportunity to reduce potable demands
for areas which may not be serviced by recycled water. Additional variations were also discussed, such as
larger rainwater tanks for industrial areas and a lot to regional scale option (collective rainwater harvesting
servicing the region) and rainwater for potable reuse.

Therefore, this option is still deemed viable however it is important to ensure all stakeholders, particularly
Council, are engaged throughout the planning process.

Increased permeability and stormwater capture

This option involves increasing permeability in developed areas in order to reduce runoff in the water ways
with two available sub-options. This option focusses on residential areas.

1. In previous work undertaken, it was highlighted that “leaky” rainwater tanks would be combined
with improved on lot permeability. This would meet the 25% reduction target in total mean
annual runoff, as proposed in the draft Urban Stormwater Management Guidelines at that time.

2. In addition to this, the alternative was to meet the previously outlined target of 50% reduction in
mean annual flow from new impervious areas by Melbourne Water and a combination of on lot
and precinct scale measures were proposed:

Victorian Planning Authority (VPA)

Parwan Employment Integrated Water Management Opportunities
| VERSION 5 | January 2026 | Arup Australia Pty Ltd Report Page 26



e Stormwater treatment wetlands (base case)

e On-lot leaky tanks

e Improved lot permeability from 20% to 30% (larger garden area or permeable paving)
e Passively irrigated street trees

e Stormwater harvesting for active open space in the greenfield areas.

Since the previous studies that were undertaken, the Urban Stormwater Management Guidelines
were published by EPA Victoria. The previous draft guidelines proposed a 25% reduction target in
total mean annual runoff. A target of 50% reduction was discussed with Melbourne Water due to
there being areas of ecological significance. Both were considered for the Bacchus Marsh IWM
Strategy (September, 2021).

Both targets are no longer relevant, and it is the targets in the final Urban Stormwater Management
Guidelines that are to be adhered to (as outlined in Section 2.2.4). For the Little River rainfall
template area, where Bacchus Marsh is located, there is a harvesting target of 32% and infiltration
target of 3%.

Therefore, in progressing this option the analysis will consider this updated target and adjusting the
infrastructure required and targets accordingly. The option will have significantly less infrastructure than the
option meeting the previous Melbourne Water target of 50%.

Similarly, to the above option, this is a viable and flexible option, aligning with the guidelines and plans for
the area. It was noted in the Council interview that stormwater harvesting is favoured at a local scale.

This was also flagged in the Situational Analysis workshop (refer to Section 5) as a good opportunity to
reduce potable demands for areas which may not be serviced by recycled water. The additional variations are
also applicable for this option. It will be important to ensure all stakeholders, particularly Council and
Melbourne Water, are engaged throughout the planning process to mitigate challenges in implementation.

4.2 Regional options

The regional options include large scale stormwater harvesting and recycled water supply to various regional
water demands. An overview of the options, as well as key findings from the policy review, interviews and
stakeholder workshop, are outlined below.

End of line infiltration of stormwater runoff from new precincts
This option investigated the potential to infiltrate stormwater runoff from new development areas into the
alluvium formation which has a higher permeability. Swales in this area would have the capacity to slow
and store stormwater to then recharge river baseflows.

The option was previously seen to be both passive and simple in design which could be easily deliverable
with the main constraint being the finding and securing low-cost land for infiltration.

This option will be taken further for analysis, since from the interviews and site visit, the feasibility and
desirability of the option need to be considered as further constraints have been identified.

Bacchus Marsh Class A recycled water scheme

This option explored the opportunity to utilise recycled water in the Bacchus Marsh area. It includes the
creation of a Class A recycled water treatment facility at the Bacchus Marsh Recycled Water Plant and a
distribution network to service the PSP areas, and potentially also connect to BMID in the future. As the
feasibility of upgrading the Bacchus Marsh RWP is currently under assessment, the possibility of this option
would depend on whether GWW decides to decommission Bacchus Marsh RWP.
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Moorabool Council have stated their preference for Class A water for the likely business and industry in the
Parwan Employment PSP. Therefore, this option is still possible and it is recommended alternative
configurations are also investigated (e.g. Class B or C supply to open space, Class A supply to industrial
demands). It is also recommended that as this option progresses, it is done so in close collaboration with
GWW and the existing work underway.

A variant to this option was raised at the Situational Analysis Workshop (refer to Section 5), which is a
combined stormwater and recycled water reuse option. This could include a combined third pipe network, or
for other regional uses.

Stormwater for BMID irrigation supply

This option explored using stormwater from the new development areas for irrigation in the BMID, replacing
current river water use for irrigation. As part of this option, stormwater would flow to Melton Reservoir for
storage and mixing with river flows, before being pumped back to BMID for irrigation via a piped transfer.
There were two options examined.

The treated stormwater from the development areas is released to the Lerderderg and the Werribee Rivers
and flows in river into Melton Reservoir

There were some challenges identified in the situational analysis regarding this option. Firstly, initial
assessments have shown that Melton Reservoir has limited storage capacity. If spilling occurs, this could
have adverse impacts on the environment. Water balance modelling has been undertaken by DEECA for
Melton Reservoir which will be required for further updates.

The treated stormwater from the development areas is transferred via a pipe to Melton Reservoir, thereby
protecting the downstream section of waterway from 50% of new urban runoff flows (based on the
previous target)

A transfer pipeline from the development areas to Melton Reservoir will have constructability challenges
based on the topography which may escalate the costs beyond those estimated in the high-level analysis
outlined in previous studies. This would be a challenging escarpment to build a transfer pipeline, as well as
the area adjacent to the river. This could also have adverse impacts on the waterway health during
construction. Further, additional pipe and pumping infrastructure back to BMID would be required and poses
further challenges.

As identified in the interviews with GWW, recycled water supply for BMID and WID are being
reconfigured. Therefore, an alternate supply is already being provided and the stormwater supply may not be
required.

If shortlisted, the above is imperative to consider in further development and analysis of this option.
Similarly to the other options, it is important any progression of this option is done in close collaboration
with GWW and Melbourne Water.
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Figure 4-1 Bacchus Marsh Irrigation District (Arup, 2023)

Stormwater to supplement regional water resources

This option examined the opportunity to transfer treated stormwater from new development areas in Bacchus
Marsh to Melton Reservoir and then transfer the stormwater to Merrimu Reservoir to supplement regional
potable water supplies.

The Melton-Merrimu connection is being considered by GWW. The modelling does consider stormwater,
and it was noted that Melton may need to be connected to Merrimu Reservoir to optimise stormwater
harvesting and reuse. Further, in the interview with DEECA, it was noted that there is source modelling
being undertaken in regard to Melton Reservoir, to quantify benefits for the Werribee River. The interim
concept is that the Melton Reservoir could supply environmental flows with the final concept being that it
could transfer to Merrimu Reservoir. However, in this interview the technical challenges of using Melton as
a storage (as aforementioned) were also flagged. Further, given that currently there is a lack of enabling
policy, an interim option or an adaptive plan would be required, to identify the short term demands and
transfer for the stormwater.

Two variations were considered for a transfer of stormwater from growth areas in Bacchus Marsh to Melton
Reservoir, as discussed below.

Stormwater is released to the Werribee River whereby it flows to Melton Reservoir

Like the previous option, viability was based on farmers being interested in this supply of water and that
irrigation entitlements could be purchased or negotiated. This option did present a more attractive water
source, since recycled water would be mixed with the river source. Since the supply would be connected to
the Werribee River, further investigation into the reliability and timeliness of the water supply is required.

A dedicated piped transfer to the reservoir is delivered to protect the waterway between Bacchus Marsh
and Melton Reservoir from the majority of excess urban stormwater flows

Upon further investigation similar challenges arose to the previous option as there are challenges in the
constructability of a transfer pipeline that is adjacent to the waterways. If the stormwater harvesting is built
but then the Melton and Merrimu Reservoirs do not get connected, this could have adverse effects on the
environment. The Melton Reservoir sizing and spillage will need to be considered in the future option
details.

Given the work underway already for this option, it is an option worth further consideration. It would need to
be decided whether it is still desirable to test a dedicated transfer to Melton Reservoir and recognise
constructability challenges, or alternatively to transfer via the Werribee River (potentially in combination
with flow reduction measures within the precincts).

Further, given that currently there is a lack of enabling policy, an interim option or an adaptive plan would be
required, to identify the short term demands and transfer for the stormwater.
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Figure 4-2 Merrimu Reservoir (Arup, 2023)

Recycled water to supplement regional water resources

This option explored treating the Class C recycled water at Bacchus Marsh Recycled Water Plant to a
potable standard and pumping it back to the Merrimu Reservoir, from where it would indirectly supplement
the raw water resources and potable water network for the PSPs.

Potable reuse involves treating effluent from wastewater treatment plants to an advanced standard and then
either transferring it to a waterway, storage or injecting it into groundwater (in the case of ‘indirect’ potable
reuse) or sending it directly to a Water Filtration Plant or to distribution (in the case of ‘direct’ potable
reuse). Potable reuse is an emerging water source in Australia due to it being (mostly) rainfall independent
and therefore independent of climate stressors and shocks. There are other benefits, including the significant
quantities of wastewater available and contributing to a circular economy, as well as being a resilient water
source in drought. There are many examples overseas where this has been adopted and water utilities across
Australia are investigating this as an option for the future, with growing populations and a changing climate.
For example in Perth, a Managed Aquifer Recharge (MAR) scheme, using indirect potable reuse, has been in
place since 2017. This is the largest MAR operation in Australia and uses wastewater from the nearby
Beenyup Wastewater Treatment Plant treated to drinking water standards and injects it into the aquifer. The
water is recovered by Water Corporation to supplement Perth’s public drinking water supply. In Victoria, in
the ‘Water for Life’ strategy, ‘Manufactured Sources’ of water is flagged as a potential future opportunity. In
all adaptive planning cases, ‘Manufactured Sources’ as a proportion of total available water is expected to
increase beyond 50% in 2070 to meet growing population demands.

For the Bacchus Marsh areas, it has been predicted that by 2035-40, the potable water demand will exceed
the capacity of the Merrimu Reservoir (which is currently the sole supply of potable water for the area).
GWW stated that there are no plans to expand the existing Water Treatment Plant, as the yield at Merrimu is
limited.

Although in the longer term, potable reuse may be possible, it is unlikely that in the short term it will be
possible given the current regulatory context. An adaptive plan is required if it is to be progressed.

4.3 Additional opportunities identified

In the desktop review and interview process, several new options arose. These options are outlined briefly
below and will be progressed further in the options analysis if shortlisted.

Passive irrigation of street trees with stormwater
Irrigation of street trees is a priority for Council, as well as the following specific targets:

Victorian Planning Authority (VPA)

Parwan Employment Integrated Water Management Opportunities
| VERSION 5 | January 2026 | Arup Australia Pty Ltd Report Page 30



e From the IWM plans for Werribee Catchment: /4% and 30% of street trees are supported with
permanent irrigation from an alternative water supply by 2030 and 2050 respectively, for the
catchment

e From the VPA Guidelines for PSPs 2.0: T14 - All streets containing canopy trees should use
stormwater to service their watering needs

Passively irrigated street trees have been included in the “Increased permeability and stormwater capture”
option, however it is recommended that either the revision of the existing options include irrigation of street
trees from stormwater harvesting or recycled water supply, or the addition of options that specifically
considers irrigation of street trees.

Class B/C recycled water open space irrigation within PSPs

In the interviews with Greater Western Water, a potential option raised was the provision of Class B or Class
C recycled water for open space irrigation within the PSPs.

This aligns with the following targets from the [IWM plans for the Werribee Catchment:

o 229% and 50% of active public open space (sports fields and organised recreation) is supported by an
alternative water source by 2030 and 2050 respectively, for the catchment

o 9% and 25% of passive public open space (parklands and gardens) is supported by an alternative
water source by 2030 and 2050 respectively, for the catchment

A variant to this option was raised at the Situational Analysis Workshop, which is a combined stormwater
and recycled water reuse option for open space irrigation.

Class B/C recycled water open space irrigation to Bacchus Marsh town

An additional variant to the Class B/C supply was raised at the Situational Analysis Workshop, which is the
option to provide recycled water for irrigation to open spaces in Bacchus Marsh town. The proximity to
Bacchus Marsh town from Parwan Employment make this a viable option.

Stormwater storages utilising previous mine site

The Maddingley Brown Coal Mine is an old mine site that now is an EPA landfill site, within the Parwan
Employment Precinct. There is work undertaken at the site to rehabilitate the disused Star Dam into a habitat
for endangered species. A potential option could be tying in stormwater harvesting with the existing site and
utilising it for stormwater storage.

Precinct-scale rainwater harvesting

An additional option was raised in the workshop which is the potential to explore a precinct scale rainwater
harvesting solution. This could include industrial areas, with large roof areas, such as the Parwan
Employment Precinct connected with a number of collective rainwater tanks and a third pipe network for the
ramwater.

Recycled water and stormwater combined servicing

Recycled water and stormwater combined servicing was mentioned at the workshop as a potential option.
This is currently being explored in growth areas in Sydney. Harvested stormwater is used to supplement
recycled water in a third pipe network, meeting non-potable demands for residential, non-residential and
open space users. This option would require additional investigation, particularly regarding treatment
requirements, infrastructure requirements, costs, policy, geographical constraints and location. The
combination of supplies could be further considered based on the demands in the PSP areas.

4.4 Summary

The below table outlines a summary of the opportunities, findings from the desktop review, interviews and
site visit, next steps and a ‘traffic light assessment’ of the current potential of the opportunities.
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The traffic light assessment is qualitative and based on findings from the interviews and workshop. They are
representative of the stakeholder perspectives of the options.

Table 4-1 - Summary of options

Summary

Findings

Next steps

Potential

Must consider
outcomes of latest
sodic soil assessment

Rainwater tanks Rainwater tanks Flexible option that Updated analysis of
for non-potable aligns with local rainwater tanks
demands. strategy with updated land
use plans and
May be challenge in | targets.
implementation —
stakeholder
engagement
important
Increased Leaky rainwater Flexible option that Updated analysis High
permeability and tanks combined aligns with local with updated land potential
stormwater capture | with on lot strategy use plans and given
permeability, targets. flexibility and
stormwater Designed for objectives
harvesting and previous flow target
isgiege;tzge;e. May be chall'enge in
implementation —
stakeholder
engagement
important

include alternatives

End of line Infiltrate May be desirable to | Re-evaluate option | Suitable
infiltration of stormwater avoid transfer of in light of option
stormwater runoff runoff into stormwater down assessments however
alluvium escarpment (but may | underway. Upon design
formation. be unavoidable) analysis, complexities
incorporate design | may pose
Existing analysis risks in any costing | challenges.
underway on and assessments.
alternate local option
Bacchus Marsh Reuse of Class A Existing analysis Update for new
Class A recycled recycled water underway to provide | land use plans.
water scheme for BMID, recycled water to Consider offtakes
residential non- BMID from planned
potable use and recycled water
industrial use. Recommended to network.

Collaboration with
Greater Western
Water.

Stormwater for
BMID irrigation

supply

Transfer of
stormwater to
Melton
Reservoir for
reuse for
irrigation in the
BMID.

Assessments have
shown challenges in
capacity of Melton
Reservoir and
potential
environmental
damage

Consider flow
balance of Melton
Reservoir in
updated analysis.
Upon analysis,
incorporate design
risks in any costing
and assessments.
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Challenging transfer
pipeline

Difficult to
distinguish
stormwater from
river water in terms
of allocations

Recycled water for
BMID is already a

priority

Review priority for
stormwater for
BMID given
recycled water is
already likely.

Passive irrigation of
trees with
stormwater

standard and
transfer to
Merrimu
Reservoir

Tying into
existing or a new
option,
stormwater
harvesting for
street tree
irrigation.

Stormwater Transfer of Assessments have Consider flow Option still
harvesting to stormwater to shown challenges in | balance of Melton | has high
supplement regional | Melton capacity of Melton Reservoir in potential
water resources Reservoir and Reservoir and updated analysis. however may
then transfer to potential Upon analysis, not be
Merrimu environmental incorporate design | possible in
Reservoir for damage risks in any costing | short term
indirect potable and assessments. given
reuse. Challenging transfer | Need to confirm regulatory
pipeline infrastructure context.
op.tln.nsed option in challenging
existing work pipeline (and
underway construction
methodology
required), pump
sizing and
installation, as well
as ongoing
operating and
maintenance costs
and energy
requirements.
Recycled water to Upgrade of Regulatory Consider tying this
supplement regional = Bacchus Marsh challenges option into existing
water resources Recycled Water plans. Review of
Plant to potable regulation changes

Raised as potential
new option given
local targets

required.

Analysis of new
option required or
an “add on” to an
existing option.
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Class B/C open
space irrigation

Additional
option reviewing
targeted open
space irrigation
using Class B or
Class C recycled
water. This could
include within

Raised as alternative
to Class A recycled
water and residential
reuse

Analysis of new
option required.

storage for
distribution and
reuse for open
space irrigation
or in-home use

PSPs or to
Bacchus Marsh
town.
Stormwater Rehabilitation of Potential option Likely to be major
storages at previous | previous mine raised from constraints to
mine site dam as a interviews viability.
stormwater
storage with
stormwater
harvesting.
Precinct-scale Collective, larger Raised as a potential | Potential for areas | Option has
rainwater rainwater tanks variation to rainwater | with industrial land | potential but
harvesting for local | for a region harvesting in the uses. requires
use scale, third pipe Situational Analysis additional
network serviced workshop. analysis.
by rainwater.
Precinct scale Harvesting Raised as a potential | Potential as a third | Option has
stormwater stormwater option to assist with | pipe feed source (if | potential but
harvesting for local | following reduction of recycled water not | requires
use wetland stormwater in deliverable) which | additional
treatment in a Situational Analysis | would also assist analysis.
precinct and workshop. with runoff
transferring to a reduction

Recycled water and
stormwater
combined servicing
for open space
irrigation

A combined
stormwater
harvesting and
Class A or Class
B/C third pipe
network.

Raised as a potential
option in the
Situational Analysis
workshop.

Requires significant
further
investigation and
depends on
quantum of
demand. May not
be cost effective.
To be considered
further following
individual option
analysis.
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5. Stakeholder workshop and shortlisted options

51 Stakeholder Workshop

A workshop was held on the 15" of February 2023 from 9am to 11:30 am with members from VPA,
DEECA, Melbourne Water, Greater Western Water, and Moorabool Shire council to discuss IWM
opportunities for the region and provide input to the situational analysis. The workshop was facilitated by
Arup and held online. The workshop included:

e A review of IWM constraints and opportunities for the region, and within Parwan Employment
PSPs.

e A review of shortlisted options presented in previous IWM studies for this region.

e A presentation of current conditions for the project including information gathered from updated
studies and guidelines, stakeholders involved, and a site visit.

e A discussion on the viability of the original shortlisted options from the previous work, as well as
additional ones identified.

A summary of the key constraints, drivers and opportunities identified from the workshop are presented in
Appendix D and have been integrated throughout the report.

Refer to Appendix E for the complete Miro board from the workshop.

5.2 Shortlisted options

The following options have been shortlisted for further investigation. These options have been shortlisted
based on the assessment above and the feedback in the Situational Analysis workshop.

The precincts in which the options are applicable are provided below.

Table 5-1 Shortlisted options

Shortlisted Option Parwan
Employment
Precinct
Precinct-scale rainwater harvesting for non-potable v
supply of industrial areas
Passive irrigation of street trees with stormwater 7
Stormwater infiltration into Alluvium formation 7
Class A recycled water supply to PSPs (and BMID) /
Transfer stormwater to Melton Reservoir and then to v

Merrimu Reservoir for potable supply
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6. Establishing the base case

To inform the analysis of the shortlisted options, a base case is required for comparison. This section details
the water balance calculations and pollutant modelling results based on land use budgets received from VPA

and no stormwater or IWM interventions.

6.1 Parwan Employment Precinct

6.1.1 Proposed development and base water case
The Parwan Employment Precinct is the only PSP that is not proposed for residential or community spaces.
43% of the PSP area is attributed to heavy industry, followed by 27% for light industry, 8% of general
industry and 6% medium industry. 9% of the land is attributed as “uncredited open space” which
conservation area land use budget estimate provided by the VPA on 27/03/2023.

= Uncredited Open Space
= Light Industrial

= General Industrial = Heavy Industrial

= Medium Industrial = Existing Developed Land

Figure 6-1 - Parwan Employment land use budget (VPA)

6.1.2 Base case water demands

Water demands for potable, non-potable water, and wastewater generation in the Parwan Employment
Precinct were estimated. Key assumptions made include:

Table 6-1 Parwan Employment base case water demand assumptions

water demand

Assumption Unit Value Source
Industrial
General Industrial kL/ year 50,000 General Industrial has been assumed to be

meat processing with a demand of
S0ML/y. This is based on “Agribusiness
Analysis” Report prepared for Moorabool
Shire Council by CBRE, page 93.

Heavy Industrial water kL/ year
demand

780,000 Heavy Industry is assumed to be Green
Hydrogen production. An estimate
0.78GL/year of non-potable water has been
assumed, which is based on Arup’s
estimations of hydrogen demand in the
Melbourne region (up until 2050).
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Light Industrial water kL/ year 1,000 Light Industrial has been assumed to be
demand bulk distribution with a demand of 1ML/y.
This is based on “Agribusiness Analysis”
Report prepared for Moorabool Shire
Council by CBRE, page 93.
Medium Industrial kL/ year 1,630,439 Medium Industrial has been assumed to be
water demand hydroponics and mushroom production
with a demand of 12ML/ha. This is based
on “Agribusiness Analysis” Report
prepared for Moorabool Shire Council by
CBRE, page 93.
General Industrial # 400 General Industrial has been assumed to be
Jobs meat processing. No. jobs is based on
“Agribusiness Analysis” Report prepared
for Moorabool Shire Council by CBRE,
page 92.
Heavy Industrial Jobs # 150 150 jobs estimated fir 100MW facility
(source)
Light Industrial Jobs # 10 Light Industrial has been assumed to be
bulk distribution. No. jobs is based on
“Agribusiness Analysis” Report prepared
for Moorabool Shire Council by CBRE,
page 92.
Medium Industrial # 600 Medium Industrial has been assumed to be
Jobs hydroponics and mushroom production.
No. jobs is based on “Agribusiness
Analysis” Report prepared for Moorabool
Shire Council by CBRE, page 92.
Potable water demand L/p/day 30 Assumed as 20% of an average 150L/p/day
per employee
Wastewater generation % employee water 80 Industry assumption for water to
demands wastewater conversion based on
experience
Open space
Credited Open space Ha 0 No Credited Open Space was assigned to
Area this PSP — VPA Land use budget.
Uncredited Open Ha 216.75 No water demands have been associated
space Area with uncredited open space

Results of predicted water demands based on the land use budget is shown in Table 6-2 and Figure 6-2.

Table 6-2 - Parwan Employment Precinct water demands

ML/year General Industrial Light Industrial Medium Industrial Heavy Industrial
Potable 50 0.3 18 5

Non-potable 0 1.0 1,630 780

Total water demand 50 1.3 1,648 785

Wastewater generated 40 0.2 14 4
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Figure 6-2 - Parwan Employment water demands (Arup, 2023)
6.1.3 Stormwater base case

780

5 4

Heavy Industrial

To analyse the base case stormwater generation, a MUSICX model was set up for this PSP. Table 6-3 shows
the flow, TSS and TN generated as a result of the proposed development.

Table 6-3 Parwan Employment Precinct Stormwater base case

Source Node

Impervious Stormflow Out
(MLly)

Impervious Stormflow out
TSS kglyr

Impervious Stormflow out
TN kglyr

Open Space 100.5 8,872 97
Industrial 8670.1 1,604,912 19,129
Existing Developed Land 503.3 104,105 1,466
Total 9,274 1,717,889 20,692

In addition, two scenarios were modelled to show a predevelopment scenario, and a scenario to meet BPEM

targets;

1. A pre-development scenario to understand flow and pollutants if there was no development at all;

and

2. A post development scenario using the areas provided in the land use budget. For each of these land
uses, Melbourne Water MUSIC guidelines were used to allocate fraction impervious values and soil
parameters (Soil Storage Capacity = 120mm and Field Capacity = 50mm). This scenario assumed
the presence of a wetland before discharge into the Parwan Creek, which has a surface area of 50ha
(this represents 2% of the total PSP area) and an extended detention depth of 350mm. This wetland
was added to meet Best Practice Environmental Management (BPEM) as set out by the EPA.
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Table 6-4 shows the results of the stormwater base case modelling.

Table 6-4 Parwan Employment Precinct Stormwater base case comparison with pre-development

wetland

Flow (MLly) TSS (kgly) TP (kgly) TN (kgly) Gross Pollutants

(kaly)

Pre-development 2,678 122,000 161 2,304 45,010

Post development 8,965 247,700 909 12,230 9,294

(no IWM

interventions, only

wetland)

% reduction with 6.6 85.8 67.5 42.1 97.4
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7. TIWM measures and criteria

Comprehensive and holistic criteria have been used to assess the opportunities and constraints of each
option. This assessment of [IWM options combines performance measures from the Werribee IWM Plan, the

VPA brief and option delivery considerations, to bring together the intent and strategic objectives of the state

and local policy framework and focus on the outcomes which can be driven through a precinct scale

approach.

These are summarised below and have been used in the opportunity assessment of shortlisted options in
Section 8.

71 Performance measures used to assess IWM

The scoring criteria is on a scale of 0 (not applicable), 1 (worst) and 5 (best) and can be found in Appendix

A.

Table 7-1 Performance measures

Performance
measure

Description and calculation

Scoring method

receiving waters

Alternative water ML/year Using the water balance for ~ Using the qualitative
sources that each option, the total assessment, ranges for 1-5
substitute potable alternative water use were defined and used for
mains water supply (rainwater, stormwater and scoring.

recycled water) is calculated.
Recycled water ML/year Using the water balance for ~ Using the qualitative
delivered to each option, recycled water assessment and defined
customers supply is calculated. ranges, each option is

scored 1 to 5.

Impact on fluvial High/Medium/Low  The contribution of each Low = 1, Medium = 3,
flood mitigation option towards fluvial flood  High=5

mitigation is qualitatively

estimated relative to other

options as the impact on

fluvial flood mitigation

cannot be determined with a

water balance.
Mean annual ML/year (and % The mean annual runoff Using the qualitative
runoff volume reduction) reduction is calculated using  assessment and defined
reduction the water balance for each ranges, each option is

option. scored 1 to 5.
Total Suspended kg/year TSS reduction is calculated Using the qualitative
Solids (TSS) using MUSICX modelling. assessment and defined
prevented from ranges, each option is
discharging to scored 1 to 5.
receiving waters
Total Nitrogen (TN)  kg/year TN reduction is calculated Using the qualitative
prevented from using MUSICX modelling. assessment and defined
discharging to ranges, each option is

scored 1 to 5.
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Additional ML/yr of
water allocated to
environmental water
reserve that increases
environmental
benefits in waterways

ML/year

Volume of water entering a
waterway to increase
environmental flows is
calculated for each option.

Using the qualitative
assessment and defined
ranges, each option is
scored 1 to 5.

embed Traditional
Owner values in the
delivery of solution

the solution and the
opportunities for engagement
with Traditional Owners.

New total number of  No. trees New number of passively Using the qualitative
passively irrigated irrigated trees based on tree assessment and defined
trees density assumptions. ranges, each option is
scored 1 to 5.

New area of public hectares New area of public space Using the qualitative
open space supported supported by an alternative assessment and defined
by an alternative water source is calculated by  ranges, each option is
water source accounting for new areas scored 1 to 5.

irrigated by stormwater or

recycled water, or if there is

a wetland.
Opportunity to High/Medium/Low  Based on the complexity of  Low = 1, Medium = 3,

High=5

Blue-green
infrastructure
created by integrated
water management
as a proportion of

% of total area

Proportion of area for blue-
green infrastructure. Based
on wetland area assumptions

Using the qualitative
assessment and defined
ranges, each option is
scored 1 to 5.

complexity

general implementation
requirements of the option.
Higher complexity options
score lower than low
complexity options.

total area
Contribution to High/Medium/Low  Based on the prominence of  Low = 1, Medium = 3,
community literacy the option in community on ~ High =15

the justification that visibility

will associate with

community literacy.
Alternative water ML/year Volume of water supplied to  Using the qualitative
supplied to agricultural production by assessment and defined
agricultural rainwater, stormwater or ranges, each option is
production recycled water. scored 1 to 5.
Alternative water ML/year Volume of water supplied to  Using the qualitative
supplied to businesses and industry by assessment and defined
businesses and rainwater, stormwater or ranges, each option is
industry recycled water. scored 1 to 5.
Implementation and  High/Medium/Low  An estimation based on the Low =5, Medium = 3,

High=1
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Resilience to extreme High/Medium/Low
climate events caused
by climate change

Based on the options relative
impact to the PSP’s climate
resilience compared with
each other.

Low =1, Medium = 3,

High =5

Relative land take High/Medium/Low

Based on the options land
take, relative to other
options. High land take
scored lower and low land
take scored higher.

Low =5, Medium = 3,

High=1
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8. Opportunity Assessment of Shortlisted Options

The shortlisted IWM options have been assessed against the measures and criteria set out in Section 7 to
quantify the benefits of each option. The scoring criteria is on a scale of 0 (not applicable), 1 (worst) and 5
(best). The scoring methodology is described in Section 7. The detailed results for each option can be found
in Appendix A. It should be noted that costing for these solutions is not included as part of this study,
however is discussed in the results and discussion section.

The following sections provide a description of each option, assumptions, and the results of the scoring.
8.1 Parwan Employment Precinct

Option 1 : Precinct-scale rainwater harvesting for non-potable supply to industry

Rainwater from the impermeable areas of the PSP is harvested and stored in an attenuation tank below
ground. This water is then pumped into a third-pipe network, centralised non-potable network to serve
the non-potable industrial demands of the precinct.

Source: ACO

Key assumptions

e Assume roof area totalling 5% of the PSP can be captured. This is highly dependant on the
types of industry and proportion of roof cover.

e Storage tank is 1% of the PSP area (24.8ha), 0.5m deep, and invert of outfall pipe is 500mm
above the base of the tank.

e Estimated possible total daily non-potable water demand is 6,607 kL/day, but is highly
dependant on the types of industrial uses that locate in the PSP.

Stormwater targets

Stormwater harvesting volume achieved: 5% (+7% from base case wetlands) (Target is 29-33%)

Stormwater infiltration volume: 0% (Target is 3-6%)

Indicators (Scale 1-5)

Value Units Individual
score
Alternative water sources that substitutes potable 438 ML/year 2
mains water supply
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Recycled water delivered to customers NA ML/year

Impact on fluvial flood mitigation H H/M/L
Mean annual runoff volume reduction 438 ML/year
Total Suspended Solids (TSS) prevented from 80,000 kg/year

discharging to receiving waters

Total Nitrogen (TN) prevented from discharging 959 kg/year
to receiving waters

Additional ML/yr of water allocated to NA ML/year
environmental water reserve that increases
environmental benefits in waterways

New total number of passively irrigated trees NA trees

New area of public open space supported by an NA ha

alternative water source

Opportunity to embed Traditional Owner values L H/M/L

in the delivery of solution

Blue-green infrastructure created by integrated NA %

water management as a proportion of total area

Contribution to community literacy M H/M/L

Alternative water supplied to agricultural NA ML/year

production

Alternative water supplied to businesses and 438 ML/year

industry

Implementation and complexity H H/M/L 1

Resilience to extreme climate events caused by M H/M/L 3

climate change

Relative land take H H/M/L 1
Total score: 22

Required infrastructure

e Installation of storage tank
e Screening to remove solids from water.
e Pump and reticulation pipework to serve industry.
Constraints and benefits
Sodic soil compatibility

The excavation for attenuation tanks has the potential to disrupt the sodic and dispersive soils.
Geotechnical and site investigations should inform the location of the underground tanks. An

impermeable geotextile should be laid beneath the tanks to prevent water coming into contact
with subsoils.

Implementation and governance

Implementation of this solution could require excavation for installation of underground storage,
treatment to remove larger solids, and a pump and pipe network to open spaces. Roads should
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allow for a non-potable pipe network in the utility/service corridor. The tank, pipes and pump
would need to be adopted and maintained by a water retailer or landowners.

Climate Resilience

Harvesting rainwater for reuse reduces the freshwater demand of the PSP. In case of a water
outage in the potable network, having an independent non-potable network enhances the
resilience of the town’s water infrastructure. In the case of drought, this climate is less resilient as
it’s directly affected by rainfall.

Land take

The storage tank can be sized to demand and is a flexible solution for the PSP. It should be noted
that the larger the tank, the more rainwater is captured and prevented from entering the
watercourse and can be reused in the PSP.

Option 2: Passive irrigation of street trees with stormwater

Description

Street trees are passively irrigated using stormwater. This option aligns with Council priorities and
targets.

Footpath

Filtration layer Se———

&———— Filtration media

Perforated pipe

to drain filtered Transition layer
stormwater
e €&— Drainage layer

,.

Source: Melbourne Water

Key assumptions

e 5 street trees per ha of developed area

e Runoff into tree pits is from roads only.

e Tree pits are Im deep with 30% porosity. Size of a tree pit is 2.2 x 2.2m (City of Melbourne)
e Inlet capture efficiency is 50%

e Flow reductions are associated with stormwater attenuated in a tree pit, assuming no
infiltration

Stormwater targets

Stormwater harvesting volume achieved: 1% (+7% from base case wetlands) (Target is 29-33%)
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Stormwater infiltration volume: 1% (Target is 3-6%) Assuming half of the flow reduction is due to
infiltration.

Indicators (Scale 1-5)

Individual
score

Units

Alternative water sources that substitutes potable NA ML/year

mains water supply

Recycled water delivered to customers NA ML/year

Impact on fluvial flood mitigation L H/M/L 1
Mean annual runoff volume reduction 188 ML/year 1
Total Suspended Solids (TSS) prevented from 61,733 kg/year 1

discharging to receiving waters

Total Nitrogen (TN) prevented from discharging 109 kg/year 1
to receiving waters

Additional ML/yr of water allocated to NA ML/year
environmental water reserve that increases
environmental benefits in waterways

New total number of passively irrigated trees 10,393 trees

New area of public open space supported by an NA ha
alternative water source

Opportunity to embed Traditional Owner values L H/M/L
in the delivery of solution

Blue-green infrastructure created by integrated 0.7 %
water management as a proportion of total area

Contribution to community literacy M H/M/L

Alternative water supplied to agricultural NA ML/year

production

Alternative water supplied to businesses and NA ML/year

industry

Implementation and complexity L H/M/L

Resilience to extreme climate events caused by L H/M/L 3

climate change

Relative land take L H/M/L 5

Total score: 27

Required infrastructure

e Tree pits and associated outflow pipework

e Penetrated kerb inlets

Constraints and benefits

Sodic soil compatibility
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Analysis of passively irrigated trees in sodic soil areas has shown there should be no adverse
impact provided flow infiltrates vertically and is well distributed.

Implementation and governance

Passively irrigated street trees are relatively simple to implement and cooling and greening is a
priority for the Council. Standard designs could be developed for the area to aid implementation.

Climate Resilience

Using stormwater to irrigate trees provides a cooling effect to surrounding areas in the summer,
which adds to the resilience of a PSP in the face of climate related shocks and stresses.

Land take

No land take impacts, as passive irrigation can be included within standard street cross-sections

Option 3: Stormwater infiltration to alluvium formation
Description

Stormwater runoff from new development areas has the potential to be infiltrated into the alluvium
formation, which has a high permeability. This could be done through swales, which has the capacity
to slow and store stormwater and recharge river baseflows. For this to be delivered, stormwater must
be transferred down to the alluvium formation around Parwan Creek or Werribee River for infiltration.

o 1
KB URKOH AP
F

)

PAIRWAN

Highly permeable alluvium formation adjacent to the Werribee River in the study area (shown in light green)
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Key assumptions

e It is assumed 60% of flow from the is impermeable areas of new development can be
practically intercepted and directed to infiltration swales to promote infiltration into the highly
permeable alluvium soils in the valley below the development area.

e [t is assumed that the majority of flow reduction is through infiltration, with a smaller
proportion lost through evaporation and evapotranspiration which is characterised as
harvested water.

Stormwater targets

Stormwater harvesting volume achieved: 10% (+7% from base case wetlands) (Target is 29-33%)

Stormwater infiltration volume: 50% (Target is 3-6%)

Indicators (Scale 1-5)

Individual
score

Units

Alternative water sources that substitutes potable NA ML/year

mains water supply

Recycled water delivered to customers NA ML/year

Impact on fluvial flood mitigation H H/M/L 5
Mean annual runoff volume reduction 5,564 ML/year 5
Total Suspended Solids (TSS) prevented from 1,030,734 kg/year 4

discharging to receiving waters

Total Nitrogen (TN) prevented from discharging 12,475 kg/year 5
to receiving waters

Additional ML/yr of water allocated to 1,113 ML/year 5
environmental water reserve that increases
environmental benefits in waterways

New total number of passively irrigated trees NA trees

New area of public open space supported by an NA ha
alternative water source

Opportunity to embed Traditional Owner values H H/M/L
in the delivery of solution

Blue-green infrastructure created by integrated NA %
water management as a proportion of total area

Contribution to community literacy L H/M/L
Alternative water supplied to agricultural NA ML/year
production

Alternative water supplied to businesses and NA ML/year
industry

Implementation and complexity M H/M/L
Resilience to extreme climate events caused by L H/M/L
climate change
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Relative land take M H/M/L 3

Total score: 37
e Stormwater swales
e Conveyance pipe infrastructure to the alluvium formation soil

Constraints and benefits

Sodic soil compatibility

Infiltration through the topsoil would minimally impact sodic and dispersive soils. Careful
consideration should be given if excavating to construct swales or infiltration basins near where
there are sodic soils.

Implementation and governance

The complexity of implementing this option is high, as there is a steep gradient and level drop
between the PSP and alluvium formation. It would require flows to be conveyed down a steep
escarpment. Drop structures may be required to dissipate velocities. Stormwater swales would
need to be managed by the Council or Melbourne Water.

Climate Resilience

The effect of infiltrating stormwater into the alluvium would recharge the aquifer flow as well as
river base flows. Groundwater resources are less responsive to climate events, and therefore
provide higher levels of resilience to extreme climate events. Enhancing base flows in rivers can
be beneficial in the long-term, especially when abstraction rates are likely to increase in the
future.

Land take

Land take would be required for the infiltration basins / swales, which could be planned within
open space areas or creek corridors within the development and downstream within the Werribee
River valley. Land would need to be purchased or infiltration areas would need to be identified
on public land or within the waterway corridor.

Option 4: Using Class A recycled water for non-potable demands

The generation of a Class A water would be from Bacchus Marsh Recycled Water Plant and a
distribution network would service heavy industry in Parwan Employment PSP. Servicing of the PSP
area could be an extension of a possible Class A scheme to service Bacchus Marsh Irrigation District,
which is currently being considered by Greater Western Water as part of the Werribee Catchment
Reconfiguration Project.
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Source: Westernport water

Key assumptions

e (Class A recycled water is used for Heavy Industry in the PSP, which is assumed at 780ML/y
and Medium and Light industry non-potable demands are 1,631 ML/y. Confirmation of the
class of water required for non-potable uses will depend on the industries present.

e The recycled wastewater treatment plant will have capacity to provide the non-potable
demand.

Stormwater targets

Not applicable

Indicators (Scale 1-5)

Value Units Individual
score
Alternative water sources that substitutes potable 2,411 ML/year 5
mains water supply
Recycled water delivered to customers 2,411 ML/year 5
Impact on fluvial flood mitigation L H/M/L 1
Mean annual runoff volume reduction NA ML/year

Total Suspended Solids (TSS) prevented from NA kg/year
discharging to receiving waters

Total Nitrogen (TN) prevented from discharging NA kg/year
to receiving waters

Additional ML/yr of water allocated to NA ML/year
environmental water reserve that increases
environmental benefits in waterways

New total number of passively irrigated trees NA trees

New area of public open space supported by an NA ha
alternative water source

Opportunity to embed Traditional Owner values L H/M/L
in the delivery of solution

Blue-green infrastructure created by integrated NA %
water management as a proportion of total area
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Contribution to community literacy M H/M/L 3

Alternative water supplied to agricultural NA ML/year

production

Alternative water supplied to businesses and 2,411 ML/year

industry

Implementation and complexity M H/M/L 3

Resilience to extreme climate events caused by H H/M/L 5

climate change

Relative land take L H/M/L 5
Total score: 33

Required infrastructure

e Upgrade to Bacchus Marsh Recycled Water Plant to produce Class A water
e Reticulation (third-pipe) network

Constraints and benefits

Sodic soil compatibility

Sodic and dispersive soils may be affected during the installation of pipework and pumps. To
overcome this, the levels and earthworks strategy can be designed so that finished surface levels
are well above the dispersive sub-soil, and any pipes are laid in clean imported soil.

Implementation and governance

Implementation of Class A recycled water treatment is dependent on Greater Western water, as
the asset owner of the WWTP. Therefore, the timelines for construction and upgrade would need
to be coordinated. with broader upgrades as part of the vision for the Werribee catchment and its
recycled water resources. Parwan Employment is located adjacent to the Bacchus Marsh
Recycled Water Plant and could be serviced easily.

Climate change

Supplying recycled water would reduce freshwater demand in the PSP. Energy and cost required
to treat and reticulate the water should be considered.

Land take

There would be minimal land take within the PSP area for reticulated recycled water. Balancing
tanks may be required along with easements for distribution infrastructure. Roads should allow
for a non-potable pipe network in the utility/service corridor.
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Option 5: Transfer stormwater to Melton Reservoir then to Merrimu Reservoir for potable supply

Treated stormwater would be transferred from new development areas in the PSP to Melton Reservoir and
then to Merrimu Reservoir to supplement the regional potable water supply.

Source: VicScreen

Key assumptions

e Stormwater from the PSP enters a wetland, which is sized as 2% of the PSP area.

e Treated outflow from the wetland is released into the Werribee River where it flows to Melton
Reservoir. From there, it’s pumped up to Merrimu Reservoir via a new piped connection which is
being explored by Greater Western Water as part of broader system resilience measures.

e Jtis assumed that 50% of the volume transferred to Melton could be pumped to Merrimu
Reservoir to supplement potable supply and 50% could be retained in Melton Reservoir to
supplement an environmental water reserve.

e Future regulatory environment enables the user of stormwater for potable supply.

Stormwater targets

Stormwater harvesting volume achieved: 0% (+7% from base case wetlands) (Target is 29-33%). Flow
reduction benefits would be delivered downstream of Melton reservoir.

Stormwater infiltration volume: 0% (Target is 3-6%)

Indicators (Scale 1-5)

Value Units Individual
score
Alternative water sources that substitutes potable 4,483 ML/year 5
mains water supply
Recycled water delivered to customers NA ML/year _
Impact on fluvial flood mitigation L H/M/L 1
Mean annual runoff volume reduction NA ML/year 1
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e Base case wetlands

Sodic soil compatibility

Implementation and governance

e Qutfall connection pipe from PSP wetland to Werribee River

Total Suspended Solids (TSS) prevented from NA kg/year

discharging to receiving waters

Total Nitrogen (TN) prevented from discharging NA kg/year

to receiving waters

Additional ML/yr of water allocated to 4,483 ML/year

environmental water reserve that increases

environmental benefits in waterways

New total number of passively irrigated trees NA trees

New area of public open space supported by an NA ha

alternative water source

Opportunity to embed Traditional Owner values L H/M/L

in the delivery of solution

Blue-green infrastructure created by integrated NA %

water management as a proportion of total area

Contribution to community literacy L H/M/L

Alternative water supplied to agricultural NA ML/year

production

Alternative water supplied to businesses and NA ML/year

industry

Implementation and complexity H H/M/L

Resilience to extreme climate events caused by H H/M/L 5

climate change

Relative land take L H/M/L 5
Total score: 24

Required infrastructure

e Pump and pressurised pipe to transfer water from Melton Reservoir to Merrimu Reservoir
Constraints and benefits

The excavation of a wetland has the potential to disrupt the sodic and dispersive soils.
Geotechnical and site investigations should inform the location of any wetland(s), and wetlands
should be lined to prevent water coming into contact with subsoils.

Releasing stormwater to the Werribee River without the Melton-Merrimu connection could have
adverse effects on the downstream environment. The Melton-Merrimu connection is already
being considered by Greater Western Water. The interim concept is that Melton Reservoir could
supply environmental flows and the final concept is that it could transfer to Merrimu Reservoir,
however there are concerns about the lack of capacity in the Melton Reservoir to provide the
required storage, which requires further investigation. There is a current lack of enabling policy

Victorian Planning Authority (VPA)

| VERSION 5 | January 2026 | Arup Australia Pty Ltd

Parwan Employment Integrated Water Management Opportunities

Report

Page 53



for use of stormwater for potable supply, so an interim option or adaptive plan would be required
to identify the short term demands and transfer for the stormwater.

Climate change

This option could enhance water security in the region by topping up potable water supplies.
There are also possible benefits of environmental flows within the Werribee River if stormwater
is held into Melton Reservoir and allocated as an environmental flow.

Land take

There would be no land take within the PSPs for this option.

9. Parwan Employment PSP

9.1 Results and discussion

The combined scores for the IWM options for Parwan Employment PSP are shown in Table 9-1.
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Table 9-1 - Scores for Parwan Employment PSP

Parwan Employment
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The key insights from the comparative analysis of options for the PSP are:

9.2

The highest scoring option for Parwan Employment PSP is the transfer of stormwater from the PSP
to infiltration areas in the alluvium formation that runs through the Werribee River valley. The
relatively high scoring of this option is due to the fact that there are limited options identified to
manage stormwater from the site, and the potential runoff from the area is very large. The
opportunities for reuse of stormwater from the site are uncertain at this stage, and highly dependant
on the industries that choose to locate in the PSP. The use of rainwater tanks (either communal or
individual) would be beneficial, but would need to be considered on a case by case basis. As an
initiative to improve outcomes for local waterways and manage the large volume of stormwater that
could arise from the large impervious areas on-site, the infiltration opportunity provides a precinct
scale option with merit and flexibility. Locations and delivery options for infiltration require further
investigation in partnership with Melbourne Water and Moorabool council. Infiltration into the
highly permeable alluvium formation would need to occur outside the psp on the plains adjacent to
the Werribee River or Parwan Creek. As an alternative, opportunities for increased permeability or
infiltration/evapotranspiration of stormwater at a lot scale should be explored at a development scale
to decrease runoff from the PSP.

The second highest scoring option is the provision of a Class A recycled water supply to the
precinct. Class A recycled water could be available to the precinct if the Bacchus Marsh Recycled
Water Plant is upgraded to deliver Class A to Bacchus Marsh Irrigation District and other PSPs in
the area. However, the business case to do so is highly dependent on the type of industry, its water
demand and quality requirements. However, these could be significant and proactive planning
should be undertaken with Greater Western Water to service the area and plan in key infrastructure.

The option to capture stormwater for to support tree irrigation scored well and offer greening and
liveability benefits. This could be delivered in combination with wetlands and infiltration initiatives
in the PSP to meet flow volume reduction targets for the catchment. Passive irrigation of street trees
with stormwater scored points for the provision of street trees being irrigated by an alternative source
of water, and also directly align with VPA’s guideline for PSPs.

The transfer of stormwater to Melton Reservoir and then Merrimu Reservoir for potable supply is
also an option worthy of further investigation at a regional level which could deliver environmental
flow and water resource benefits by capturing excess stormwater from the PSP downstream.

Recommended portfolio for further consideration

For the Parwan Employment PSP, the following solutions are recommended for further
investigation through the development process:

Option 1: Rainwater harvesting for non-potable supply to industry (lot-based or shared)*
Option 2: Passive irrigation of street trees with stormwater

Further development dependant opportunities for increased permeability or
infiltration/evapotranspiration of stormwater at a lot scale should be explored at a development
scale to decrease runoff from the PSP.

*Pending the results of the Werribee System Reconfiguration Investigation currently being investigated by
stakeholders, if the supply of Class A recycled water is found to be desirable and deliverable for the
Parwan Employment PSP area, this could be delivered as an alternative to rainwater tanks (Option 4).
The IWM planning within the PSP should retain flexibility until this decision is made.

Portfolio options were selected based on the following:

Meeting stormwater harvesting and infiltration targets for the area (29-32% for stormwater
harvesting, 3-6% for infiltration)
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e Scoring highly in the Opportunities assessment (which considers performance measures and VPA
specific objectives)

Costs were not considered in selecting the portfolios.

To strategically contribute to the targets in the wider Werribee IWM Catchment Plan, it’s recommended that
a regional scale stormwater harvesting and infiltration solutions is also pursued and further investigated:

e Option 3: Stormwater infiltration into alluvium. Prior to discharge to the Werribee River, there is
an opportunity to lessen flow impacts on the rivers and to recharge baseflows through infiltration
into the highly permeable alluvium fields in the Werribee River valley. This initiative would involve
collaboration with adjacent land owners, and partnerships to establish and manage the infiltration
assets.

e Option 5: Treated stormwater transferred to the Melton Reservoir and then eventually to
Merrimu Reservoir for potable reuse. Option 5 is only possible in the long term as it involves
regulatory change, therefore it is not selected as a short-term solution. This option could be delivered
with the preferred portfolio, as the residual stormwater from the development can still meaningfully
contribute to regional water resource management from Melton Reservoir

9.3 How the IWM opportunities support Ministerial Direction 22: Climate
Change Consideration

As mentioned in the options assessment, the recommended options support climate change mitigation and
resilience. This section identifies how the recommended IWM options (Options 1 and 2) could support the
Ministerial Direction 22 requirements (summarised in section 2.2.6) for climate change consideration, and
also where there may be limitations. Table 2 below summarises how these options support the requirements
for clauses 5 and 6.

Table 2
Parwan Employment PSP IWM Options | How the Option supports Ministerial Direction 22: Climate

Change Consideration

Option 1: Precinct-scale rainwater Clause (5): Minimising greenhouse gas emissions:
harvesting for non-potable supply to

industry Precinct-scale rainwater harvesting is primarily a

water-efficiency measure, and based on the requirements under
clause 5, it does not directly support the objective. However, it
can indirectly contribute to minimising greenhouse gas
emissions by reducing demand on high-energy potable water
supply systems and by enabling the potential use of
renewable-powered pumps or controls. These indirect benefits
would only be feasible if this option is intentionally designed
to integrate renewable energy as part of the precinct-scale
rainwater harvesting scheme.

Clause (6): Increase resilience to climate change risks:

This option meets various aspects of this requirement, as
precinct-scale rainwater harvesting for industry contributes to
climate-change resilience by reducing reliance on potable
water supply. While it does not directly address hazards such
as bushfire, erosion, landslip, or coastal, it can offer marginal
benefits in managing localised flooding by reducing
stormwater runoff. In relation to clause 6(b), this option does
not influence the location of development and therefore cannot
avoid exposure to natural hazards; however, it is not expected
to exacerbate existing risks and can be designed to remain
operational during extreme weather events. With respect to
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clauses 6(c) and 6(d), the option aligns with these requirements
as it is consistent with relevant State and regional planning
policies and reflects the advice of water and natural resource
management agencies.

Option 2: Passive irrigation of street
trees with stormwater

Clause (5): Minimising greenhouse gas emissions:

Passive irrigation of street trees using stormwater is primarily
an urban greening approach and does not directly support with
minimising greenhouse gas emissions. However, this option
can provide indirect emissions-reduction benefits by improving
tree canopy cover, which can reduce urban heat island effects
and subsequently lower demand for energy-intensive cooling
across the precinct. Overall, this option offers environmental
and liveability benefits but only contributes marginally and
indirectly to minimising greenhouse-gas emissions.

Clause (6): Increase resilience to climate change risks:

Passive irrigation of street trees using stormwater runoff
supports climate resilience by enhancing urban tree canopy,
which provides cooling benefits during heatwaves and reduces
the severity of drought impacts on vegetation. As this option
does not directly address hazards such as bushfire, erosion,
landslip or coastal, it can contribute to clause 6 indirectly
through mitigating localised flooding by slowing and
dispersing stormwater runoff through retention in tree pits.
Furthermore, this option aligns with the relevant State and
regional planning policies promoting IWM, urban greening
and climate adaptation, and is supported by natural resources
and water management agencies due to its contribution to
healthier and more resilience urban landscapes. Overall, this
option enhances climate resilience in a way that is
proportionate, practical and consistent with the requirements of
clause 6.
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9.4 Next steps

The outcomes of this opportunity assessment have recommended a precinct scale solutions as well as
continued work on regional initiatives. This has been based on available information and a qualitative and
quantitative opportunity assessment of benefits. The estimated infrastructure requirements and benefits
identified through this project have been developed based on a number of assumptions, and further
investigation and consultation will be needed to refine and optimise outcomes, particularly costing and
detailed design of the options within the developments in the PSPs.

Integrated Water Management is a continuous process and is led by different stakeholders at different phases
throughout the entire 'TWM journey', from high level strategic directions through to conceptual analysis, to
functional design, funding, and implementation. The development of this report was led by the VPA and the
analysis is at the conceptual level, but IWM investigations and stakeholder collaborations continue post PSP
process. The 'next phase' will be led by a different (or a consortium of) authority to further investigate the
concepts developed by this process. As understanding of the options improve, further details such as
timelines, adaptive pathways, costs, benefits, and design details can be established.

The following recommendations for next steps are:

e Inclusion of the IWM recommendations in the PSP documentation, and a requirement for developers
within the PSP to document their integration of the IWM strategy as part of the planning application
process, demonstrating integration of the recommended portfolio, or alternative options that would
achieve equivalent outcomes. Council should refer develop IWM plans to Greater Western Water to
review in accordance with their Developer IWM Guidance. Council should refer develop IWM plans
to Greater Western Water to review in accordance with their Developer IWM Guidance.

e Continued and regular stakeholder engagement between Council, Melbourne Water and Greater
Western Water, Traditional Owners, DEECA and local developers post PSP gazettal to understand
the outcomes of any IWM investigations and to align agency positions on preferred IWM solutions.
The Bacchus Marsh IWM working group should be maintained and a lead agency should be
appointed to coordinate collaboration and engagement. In particular, updates should be made to the
stakeholder group at key points regarding:

o The evolving drainage solution under the drainage scheme, and implications for stormwater
harvesting on or near site.

o The outcomes of the recycled water optimisation study for the Werribee catchment and any
proposals for recycled water networks from Bacchus Marsh RWP. Engagement may lead to
identifying potential opportunities for joint business cases and synergies between projects,
such as offtakes from proposed networks. Any changing priorities and policy, particularly as
to how it affects any options that are not yet possible.

o Implementation and adoption pathway for the recommended IWM options.

o Engagement with interested developers to ensure a shared understanding of IWM
requirements and outcomes from the outset.

Victorian Planning Authority (VPA)
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The following table outlines work currently in progress or undertaken between the completion of the
previous IWM strategy and now.

Name and year of document or Summary and key points

workshop

Parwan Employment Precinct Key This VPA report summarised the key issues and opportunities for the Parwan Employment
Issues and Opportunities Paper by PSP. These are listed below

VPA (July 2022). :
ssues:

e  Ecological communities, wetlands and native vegetation of significance will
require protection

e  Sensitive areas of aboriginal and historic cultural heritage significance should be
retained in their current forms and rehabilitated

e  Existing drainage only cater for farming activities

e  Need for connectivity to local and regional businesses in Bacchus Marsh Irrigation
District and the future Western Irrigation Network for greater synergy

Opportunities:

e  High sensitivity of Aboriginal cultural heritage and post-colonial heritage can be
protected and incorporated into the precinct as passive open space with
pedestrian/bike paths connecting biodiversity and landscape features

e Unique biodiversity features and values can be preserved and incorporated into the
precinct. Notable landscape and visual features include wetlands and bushlands.

e  Council received fast-tracked funds for undertaking the service network planning
study for electricity, water and sewer connections

e  VPA is undertaking the integrated water management study to inform the drainage
strategy

e  Connectivity to local and regional businesses in Bacchus Marsh Irrigation District
and the future Western Irrigation Network for greater synergy

Parwan Lava Cave Assessment by Golder Associates prepared a Geotechnical assessment of the Parwan Lava Cave on behalf
Golder (December 2022). of the VPA.

The cave is 8 to 10m below level of land surface, is important for the occurrence of a
newly described mineral and is of geological heritage significance.

The key recommendation is a 10-meter buffer for any development or works, as a ‘cave
protection zone’. Activities causing vibration to the ground may require a larger bufter.
Within the buffer, any development is to be assessed on impact to the cave. Voids were
also found which may also be found in the PSP.

Recycled water network modelling | Greater Western Water is currently undertaking modelling for recycled water and

by Greater Western Water — in stormwater across their servicing area, in order to assess the existing uses, demands,
progress supply and optimise recycled water reuse. This is of particular importance as the BMID
and Werribee Irrigation District (WID) will continue to grow and Greater Western Water
is looking for a transition plan for both irrigation districts to recycled water.

The following studies have also been undertaken however were not provided or have not been reviewed as
part of this study:

e Preliminary land use budgets for the PSP areas

e Land capability assessment by SMEC

e Water innovation ideas— work currently underway by Melbourne Water and Greater Western Water
e Priority wetland assessments by DEECA for Parwan Employment PSP

e Planning for Green Wedge and Agriculture is a study currently in progress by DEECA

Victorian Planning Authority (VPA)
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Arup undertook stakeholder interviews in December 2022 with the following organisations to seek updates
on IWM options and actions arising from the Bacchus Marsh IWM Strategy (2021) across all the three PSPs:

e Melbourne Water

e Greater Western Water (and Colac Consulting regarding the Werribee system reconfiguration)
e Moorabool Council

e DEECA

Key findings from the interviews, that influence the options and their development, are outlined below.

Stakeholder Summary and key points

Melbourne Water e Melbourne Water is currently undertaking drainage plans for Merrimu PSP. Due
to the difficulty in removing water from the escarpment, options for infiltration
(combined with local ponds) are being investigated. MUSIC models have been
set up and Melbourne Water are awaiting groundwater data.

e Qutfalls have been investigated. Outfalls towards the eastern side would be a
high risk as there is a conservation area, impacting on ecological and cultural
heritage values. Outfalls towards the southwest could impact an area with
significant environmental and cultural values, including the presence of river
blackfish and platypus.

e Stormwater harvesting is an option, however it’s important that downstream
environments are protected.

e Parwan Station and Parwan Employment areas are less challenging than
Merrimu. It has a deeper basalt covering with an underlying Werribee formation.

e Regarding Parwan Station PSP, there are no flow paths off of it. There are all
piped flows down to the Werribee River or Parwan Creek. There is an option to
outfall at the confluence of the Parwan Creek and Melton Reservoir

e Infiltration, wetlands and depressions have not been investigated at Parwan
Station.

e Bingham Swamp is a high priority and should be retained. There is no clear
guidance from an ecological perspective.

Greater Western Water e Greater Western Water advised that they are currently undertaking detailed
(supplemepted Wlth an analysis and modelling to investigate where recycled water priorities are and
additional interview with what the plan is for recycled water in their service area.

Colac Consulting
concerning the Werribee
system Reconfiguration)

e The reconfiguration of the Werribee water system, and the optimal plan for
recycled water supply across the region is currently being modelled by Greater
Western Water. The options that could be considered include:

o Supplying BMID from the Bacchus Marsh Recycled Water Plant
(Class A recycled water).

o Supplying the Werribee Irrigation District (WID) with wastewater
from Parwan via the wider WIN network (though an alternative
connection from Western Treatment Plant is also being tested)
(Class B recycled water)

o Supplying the PSPs (Class A recycled water)

Supplying open space irrigation throughout the PSPs (Class B
recycled water)

e An interview was also undertaken with Colac Consulting who is undertaking a
modelling project for Greater Western Water, covering their sewer and recycled
water infrastructure and optimising the recycled water network across the
Werribee catchment. This includes looking at a transition plan for BMID and
WID to recycled water.

e Stormwater harvesting was trialed from Toolern to Melton Reservoir. This
illustrated that there was limited capacity at Melton and stormwater was spilling.

Victorian Planning Authority (VPA)
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Stakeholder Summary and key points

Whilst there is an opportunity to pump harvested stormwater back into the
Merrimu reservoir the capacity of Melton Reservoir is to be considered.

e Regarding potable supply, Merrimu Reservoir currently supplies Bacchus Marsh,
however the existing WTP will exceed its capacity in 2035-2040. There are two
options currently proposed for potable water supply. This includes:

o Connecting the existing Pykes Reservoir to Merrimu — Pykes
Reservoir is currently used for environmental flows and irrigation. It
has a large catchment however is a small online reservoir and weir,
just used locally. An existing small connection exists however a
large pipeline would be needed to connect the two.

o Connecting to the Melbourne drinking water system (via Pykes) —

connect the two reservoirs to the Melbourne drinking water system
to supply the growth areas.

Moorabool Council e Moorabool Council advised that Parwan Employment will comprise
agribusiness, industry, commercial and maybe even hydrogen production.
Therefore its desired to have a reliable water supply here. Class A recycled water
would be beneficial.

e The Eastern Link could impact waterways in Parwan Employment and Parwan
Station PSPs. Whilst IWM is supported, developers are hoping to get this
approved first.

e [t was noted that east of Merrimu is long forest which is significant conservation
park area. Any solutions should be mindful of water quality impacting area.

e Council noted the difficulty with sodic soil.

e Council noted their support of stormwater harvesting at a local scale and
supportive of alternative supplies for open space irrigation.

e Currently the strategy for the PSPs and the direction is not yet fixed. Council are
keen to find a solution that balances a climate resilient supply, costs and
operational and maintenance requirements.

e A Landscape Design Manual has been adopted which includes street trees.

e Regarding PSPs, Council’s objective are regarding place making and greening, to
bring basins into the centre and link stormwater harvesting to end uses.

e Whilst rainwater tanks are supported there is also difficulty in implementation.
Council is investigating how to best implement rainwater tanks.

DEECA o It was highlighted in this meeting that all options are on the table currently.
DEECA are not currently undertaking the discussed investigations however are
engaged and involved in them.

e DEECA advised that a non-potable (purple pipe) network would be beneficial for
DEECA and Greater Western Water.

e Greater Western Water are in the process of undertaking a sewer and recycled
water mass balance for this whole region (as described above).

e There is work underway looking at a stormwater harvesting scheme for Melton
Reservoir. Possible options would be for this source to supply environmental
flows and eventually water transfer to Merrimu for indirect potable reuse.

® One key challenge raised was funding of IWM projects with multiple
monetizable and non-monetizable benefits and beneficiaries.

Victorian Planning Authority (VPA)
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Appendix D

Workshop outcomes

IWM constraints, drivers and opportunities identified from workshop

Regional .

Parwan °
Employment

Victorian Planning Authority (VPA)

Constraints

Presence of sodic soils will
impact options for
infiltration

Escarpment in the area
Declining inflows into
Merrimu Reservoir

Storage constraints at Pykes
Reservoir

Several small natural
wetlands throughout Parwan
Employment

Werribee, Lerderderg and
Parwan waterways have
Growling Grass Frogs,
platypus, and significant fish
species present

Industrial growth and water
demand unknown
Area of imperviousness and
hence, volume of stormwater
runoff is unknown
Natural wetlands in addition
to Bingham Swamp require
further advice on values and
retention
Some areas are distant from
waterways, making
stormwater discharge
difficult
Bingham Swamp has high
ecological value
Potable water network will
be expensive to implement
due to crossing rivers and a
trainline
Infiltration will not be viable
around the lava cave

| VERSION 3 | August 2023 | Arup Australia Pty Ltd

Drivers

Region supports BMID e
is key to Melbourne’s

food industry

Werribee and .
Lederderg River, and
Parwan Creek

experience significant
environmental flow .
shortfalls and would

benefit from increased
baseflows

Returning water to the
environment and/or °
Traditional Owners
Increased flow

reduction target from

the EPA stormwater
guidelines (from 35%

to 50%)

High non-potable .
demand in Parwan
employment to

maximise

Close proximity to

Parwan Treatment Plant e
which can produce

Class A water recycled
water

High water demands .
from agribusinesses

Opportunities

Supplying Merrimu
Reservoir with
alternative flows
Entitlement exchanges
between surface water
and environment or
Traditional Owners
Protecting and
maintaining ecological
values by controlling or
providing additional
flows (if required)
Increased infiltration
and harvesting
opportunities

Allocate treated
stormwater to the
natural wetlands and
Bingham Swamp for
ecological outcomes
Supplying the zone with
Class A recycled water
from Parwan Treatment
Plant

Reuse more stormwater
onsite as discharge
locations may be distant
and expensive to
implement

Large rooftop surfaces
to harvest rainwater

Parwan Employment Integrated Water Management Opportunities
Report
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Appendix E

Stakeholder Workshop Miro Board

Victorian Planning Authority (VPA)

Parwan Employment Integrated Water Management Opportunities
| VERSION 3 | August 2023 | Arup Australia Pty Ltd Report Page E-69



sInoy G ¢ @

wdog'LL - Wee €202 Aenigad yig| Aepsaupap  [E]

saljiunuoddO M
ysie snyooeg

d(IAV




"UOISSOS 8Y) Ul 89 1,Up|nod oym ajdoad yiim |[eusjew siy) aleys pue ‘sajou Ino
¥08yo ued am jey} os ‘1os8loud siy) Jo sesodind ayj Joj Ajuo pash sI Buipiodal ay |

d3dyd0I3d SI NOISS3S SIHL

O o3y




eays,0 Iule] ‘siue eequiio) Aq ,pHOM Jejeq usAs ue adeys 0} JIUS, oMUY

"SWOJSNO pue SMe| UMO JIay} Japun )i passassod

pue ‘spue|s| Jusdelpe S} pue Jusuijuod uelessny
ay) Jo suoneN ubiaIanos 1sll) 8y} 819M saqu} JBpuels|
JeJ}S saul0] pue |eulblioqy ey abpajmouoe apn

‘SUOIjeU pue sainynd J1sy) pue ‘alsy ojdoad Japuels|
Jelns sauio] pue [euibuoqy ay) abpajmouoe
pue ‘uasalid pue 1sed siop|3 0] s}oadsal Ino Aed app

‘AJJUnod SIY} JO Slajem pue
Spue| 8y} 0} SUOOBUUOD pue saln}nd Bulobuo Jioy)
pue sajdoad [euibloqy JO AJISIBAIP BY} 8]eI(g8]90 AN

‘Aepoy Jayyabo) ssnosip [jIm
am saoe|d 8y} JO pue ‘OAl| pUB YJOM M a1aym spue|
8y} Jo suelpoisn) |euonipel] ay} abpajmounoe apn

IV Auno)) JO JUdWAIPIA[AMOUIOY



nx udpAeH 3uonip, essIPN

d P =4 ...w\....

ME( BUSIAY UB3IOJN 91SA[Q)) uepeJA TUBALL]

dMIV wea} .Imno



(sulwp|) sdajs xaN

(sulwpg) Bunsioys pue suondo WM

(sulwgl) yealq 88409

(sulwpg) Ae|d jo ayess Juauin)

(suiwp|) suondo snoinaid

(suiwpz) sanunuoddo pue sjuiensuod NAAI 4O MaIASY
(sulwg) maiaiano 1098loid

(sulwQ|) uswabpamouoe pue awod|aAA

BepuUddYy



Slallo

MOJ|0) O d

U@ ¥ A nps
ﬁ SI0S1IND _c.u V_U__U
40 wny o) b
SaYE]SIW Opun 0} _D ﬁ_
Z+1H1D
sdn do) S8IY0NS YUM aIngLiuon
SJIEl
PLNOIE SAOLL
0] seaued auy beap
|[@@Aan 2Enow PUE uoNINg SsNoLW
a1 buisn wooz 1B Qs %531 ieya
_,/ & pue -O__u_q._m. _Dmﬁ_b
10] swes] }josoldiy -
/=MLY 0Ud seapl Jnok buimded
AlXn/pIecq/dde;

H pue Juajuo0d
0y 0JIW//:SANy

_wr__._m.r_m J0]0dIN -
pleoq ay) Bunebiaey Aepoy 10y yui| InQ

Aepo) 3uIsn oq [[,oMm [I9.



[82 9} UO S,0yM

eaje auy Jo asn pue)
pue nofe| esauag
atp1noge aw 03 el

1puno3

UBUILOIAUD. 11U [00geI0oN

-Sujuuerd Jawiazog [neg
aSeurep
J21ep BUInOgRIN
- nowe fex
J2auidua
J21EMULIOS
Jarem
auinoge

J3||IN uaydars

AMI
dnuy
Suonu] PN

Jjul a8eutelg
- J21eM
auJInoqIa
weyd ue|

182205 pue sjIAD
‘a8euesp Inoge

3w oyeL
dnay
med eusify

wea] AMI

|edndnaisesyu| - 121eM
1DUN0) 31YS
|oogeJoop EXHIEIe TR
Sueyz uoy - UBA BJIM
1918\
dnuy
nA uspAey
wea
AMI MMD
-sauu| wes
AMI
dnuy
uepen
1ueAud
(Nd Suoushquepy
weal NMI 3 33qLIBM) dSd NWLBN
wea) WM 1a8euepy
MMD - OH vo33a 13l01d ‘VdA
ueyyeuo( ‘umoug ydais umoig Al
‘J91BM SUINOqIBIN UJODM
Juawdojareg 110day 918
21893845 SuIMaINGY el
playusaIn VR uonesiuesiQ
‘1auueld [edipuld sweN
0S anbiuopy

‘||leysteN malpuy

suoronponu



199l01g

AU} JO MIIAIIAQ




LY3se3 2|booo)

v

SaINyed

KoY
:1X91U0))
[euoI3Y

b hiosainci o I
RENONIOSOERAILI LSS

dMAV




uuuuuu

Jou

BUOY8'C
sqol mau 00G'| e
juswAojdwg uemied
BUCLY o
uoIe}S Ulel} |ejud}od e
sqol mau 006 e
sjuapisal Mau Q00‘0L e
asSn— paxI|\ e
uonels uemied
BUQ.L8 -
P3| [EUSPISSY o
sjuapisal Mau 000‘0Z e
sqol 008‘}
NWIIBIN

seale Ue[J 2IN10NNS JoUIddI]




sonrunjroddo
pue SjuIBIISuUOd

INMI JO MITAIY




h_swg E ae ,r_tmm_m_mooO
uolPN paphoai pue asnau Jajem
ul Ja3em - M i 1[e aSIUIIXeW M Ued 1ol
, siepy snupoe) I o) djoy ue> jueid moy - uswiojdwa om fuoud
Buniois D e G _._H_Emwt_ VBT U UENERD puejjem AjU0|
3|gesod-uou y3iy ybiy Qrcm_..-.m

s,weybuig

JloAIaseY
uoliaW

e Auoeded
1

sndfieid S———
- ¢ 1yauaq osje pjnom
SIALQ S)UIBISUOD) - .__w._\“_wm . y onuemedus
R
GRS 23q1LaM 10} S{[EJLOYS
MO} [BIUBLULOIIAUS
uedyiudis

1am0) 01 pasedwo up Kion

[elAnjje
AETEn E.m_cm.o amm_uw R

papAdai asn Juswdseosy

pINod swey

paresiu| & b . . 3 IMmog pooy
. . « 3 S,2UIN0GIPIN

-ding
uiJoddns

SIOALI(] pue [ . se paiissee

anjea
(exBor 3Je 4Sd NWLIBH .

mwﬁ:NH—WQOU : ublY Jo ealy SSORESIS
: 4 ~ Ajddns Ja3em dn auns
[euUOISY ‘ R e
. , )

s9xAd ‘sl NWILLBN pue saxAd
uaamiaq uonesiwndo a8elols

SED
1211040 51 J3eMm
aunsua 01 paau ‘swoyy
anneUIRIfe 10} WL
dMIav
1oy lenusiod ‘waiqosd
i “smojyul SuluIP3p.




(W) SQOw A LS LT

oun vorsssuo pusicd Gemmd T

19033 490330 0301 Aoy § mp
s opewes quud |

>

wonooian asveowens | W

UOROBASEAL +BLN; OF 120NN PLO;

0000 - |0 €

. == < Airmunp oy - fonepsss 2 i

......... - =., o - > : Weuoze Mimuep wo - awepnes f J

\ D% o 2 AN s oL A

s T ¥ S - L " o ’ \ Iewstos vorsswAUOA U0 QOO | O

oveessioowvosco @D £

001 vecowewaoove [ m

srsrratovep ytonsion (D By
sesmvsnonowes S |

sopunoawsien (=)

Ll o I

—— 1

&

e )

OO W18 AU LN 5030301-09)

Emr_&-_ m_l—wH_LU 159p [2A3] YBIH
OJIAUD |lBANO
|enpualod Jo 3IsI]

oneso| 955 10} e SUINOISK ) BUIO60 SuonBSIAUL

Buobuo sewsaine ‘Suuowow

dMAV




mmmmmmm
mmmmmmmmmmm

uonels




yuowAordwryg
uemiIeq

[Pos000.G) ABMIEN  ———
((PasOdou) Uses Bulpuoias H
LIPS ]

Bl @
8843 WOIRIEBIS
SOWY BAILOU - ADAINS 0L SO0 gHI
(PRY) LORDIS 14 FIC
UORESE iy BURsED
BAADD UDAI D)

4

f
.f-
}v
I.
/.

SIOALI(] SIUTeNSUOD) e e

WEINODsO

lI[ff**

aunedid 506 voioq-uAsecg
aul o

SR DEN DAL

{wgiz) aunodrd sob

WIS UOTIENS ADM 10U JMLIO)
(E08 TAT) PUTIPODM SUIDT

N (281 243) pucissoub suog
- N BUOT UOREAITUOD 400 [ERNAROD
2 Buoz 8sn suand

IENE

0

r
1

ﬁmw

“
o %y
- | !

= BGZ | RSP

Sl suor swosERap assuauRIteS

asuas aJow g N Aosana aBoyuay
2)ew pjnom

o>
~ Ayunuoddo |
. Addns je>oq
i P |
Alopunos s uemind T

oy A : 3 #sopunog pupad [=7]

Acpian sucupso podio

DWOUPSATY YDl SNYII08
BEEIIDY [DUAYNS [l bUSaD
Jo poas i 1seuy i
Spuoamn

Adppunog [@2.0d

GUHS DRENE

[SABE 3IUIDII uBmiBg
SIUIDIISUOD J2UIdadd

v © 000'0FiL Luoid

dMAV



SE0l
1e yoeg

JIOM SNOTAI]




dMAV

Buyssniey
J3)emuiIo}s
/ spuejam
IajemuLIo}s

uoljew.oy
WnIAN]Y Ojul uoneyul

s93.) pajehiull Alanissed

(D 1o v sse|D) 1sjem
pajoAoal pajess |

juswdojoASp MU Woly
Jounu Jsyemwlols Buisn
obieyoal lioniasay

syue} Axyes|
10 syue} Jajemuley

SII0AISS31 UBBM}R]
I3jsuel} Jajepn

suondQ jo Ayauiep

A331811S INMI 1202 QU3 JO sawoan()



dMAV

d1MM UemIed WOl Jdjem pajeal) pajoAoal buisn JioA1asay nwidy dn dof
SIIOAI9SdY WD

pue uojja|N uaamjaq adid e ajeald ‘a1ay} woiH (g uonn|os Jad se) JIoAIBSaY
UO}|SIA\ O} }I JBjSUEl} pUE JUSWdo|aASp MaU BU} WO} JS}BMLLIO]S JSaABY PUE 199]|0D

STV

99qIIBAA 8} BIA JIOAI8SSY UO} S|\ U} 0} JJouns SMOJ} Y} 18| JO IIOAI8SaY UO}S|A
0} }1 adid Jayjie pue jJuswdo|aAap Mau dy} WO} I3JeMULIO)S }S9AIRY pUE }93||0D
uemied ul spuewap |euisnpul aininj Jo sesle

|enuapisal (QIAg) 1oMIsIq uonebiul| ysie shysoeg a21A18s 0} Jue|d juswieal|
19)eMa)SEAN UBMIRd JE A}1j10B) JUSW)Eal) 19)em pa|dAdal Y SSe|) e Jo uoieal)
uoljewlo} wniAnjje ajgeawad A|ybiy ay) ojul uoije.yjiul dulT jo pug

(sdSd @21y} 8y} Ul Jou — ysiep\ snyooeg

Jo umo} Bunsixa ayy ul) puepam e Buisn ‘yied Asjieq Joj Buiiseaiey 19)eMwio}s
Bunisanley Jojemullols pue ‘spuejiam ‘syuel Ayes)| ‘ssjems ybnolyy uonesyyul
sjuswdojaAsp Mau Ul spuewlap a|qejod-uou S01AI8S 0} SYue) Jajemuley

A391enS [70¢ suondQ paisipoys

- oo

juawyolen

|euoibay




"S[e03 JUAWATRURW J)BMULIO)S 0} SUNNQLIU0D
OS[e 9[Iym Axpune| pue ‘sudpiesd ‘sjd[10) 10J

IoJeMm SB [[oNS SPUBWAP IdJeMm ployasnoy aqeiod
-uou judwdddns 03 197eM JOOI 103[[0d p[nom
SOWIOY MAU JOJ SYue) JdjeMUTe] JO UOTIR[[BISUL Y],

IV 10[ UO Syue} IJojeMuIey *|



"SPUBIOM JUSUIBIT) JOJEMUILIO)S

pue ‘saoeds uado [00] 10 SursoAley

I9remuLIo)s ‘Arfiqeawrad J0[-uo pasearoul

‘soo1) pajesdLur A[dAIssed 3uisn paAdlyoe 9q
uBd UOIONPAI MO %0 v uondo yipm ‘g

uopJes ' Ul BAIR UOHRII[IJUL

ue 0} J9JeM SISBI[AI Jey) Ssyue) A9, 3uisn
POARIYIE 9q UBD UONINPATL MO} %GT 'V

"poonpax

9q UBd SABMIdJEM Q) OJUI JJOUNI ‘SBAIR

padoroaap ur Ajjiqedwrdd Suisearour Ag

s110s BuiAjiepun o}

NOILYHLTIENI
SpUBWSP J00PINO puE
100pUl O} PBJOBULOD E
3sn3y &\Z_ )
\\El__i i pabeuew Ajgjes ale
n SMOJJJ8A0 8INSUS 0]

JLvHO MOT4H3AO
NOILN313H
1INy s1 oBeI0)S UBYM
smoyj ayeinBai o}
1IN0 PajoLISal yim
MOTHH3A0

NOILN3L3a %
ﬁ 1IN} S1ue}
usym 1o} 18[IN0

MOT443A0
abeurelp 10811s 0} UE) 0} PB}0BUUOD
SMOT443A0 440NNy J3L1ND
B L

SETRIEEER I A |

\ ], ] P
LA S #
S~ S g ’
440NNY
purey ool Bulures
uaym sdouano 1ennb
SSVdAg TIv4ANIvY

Jmay  UOT}ONPAI MO[J dIS-UO PISLIIOU] + SUB) JJeMUIRy ‘7



aunadiy
juey uoneduu| pasodosg

windioo) puepam 1s Aaug

‘seare JSd aui 10y senruniroddo N
9} 0} JUBAQ[OI JOU SI pUR ‘YSIBJA SNYIoRY
JO umo} 3unsixa oy} urym st uondo siy

dNAV yIed Ad11e(] J0J SurSaAley I9IBMUIO0IS ¢



dMAV

"J[qRISAI[IP A[IpRaI 9q UBd YOIyMm sudIsap ojdurs
pue aaIssed yjoq sjuasaird uondo SIy ], ‘MO[Jaseq
JOALI 93IRYDAI 0] PISN U} PUB JOJEMULIO)S PIIBA]
armded 0) pasn 9q ULBD SI[BMS ‘UONBULIO} WNIAN[[.
o o Ayjiqeswnrad Y3y oyy o asn [[ny SUDfe]A

JJjounl I9)eMULIO)S JO UOHRIY[IJUI QUI| JO PUH,



"dIINg pue ea1e

[ensnpur ‘sqSd SUIdIAIAS JO AIIqeIA
IOPISU09 03 pPsa) suondo-qng
‘SpuBWAP

[emsnpul [enudjod pue [eryudpISAI
(AIAG) 191sIq uonesLU]

USIRJA SNYddeg AU} J0J UOT)RSLLII

u1 pasn 19jem Sunudwdddns

10J MO[[e P[NOM JIOMIIU UOIINGLIISIP
© pue jue[d judunean) I19)ema)sem
uemIed Y} je AJ[I0e] JUdURL) I9)eM
PI[9A231 Y SSB)) © JO UONBAID Y,

dMAV

ey | gy, - ey ey

ey ey s e
sy s [

N el L T TP P o W
ey

eret 7T Ny g # e T WA v wEC

e e e T )

THIET MY ey Loy e A | £hm A o Bt A 4 g

T )

e e e e e e e e e |.l..-..i!....+l........l.nm :
S, =y | |
= \,mﬂ:._.mc.._uﬂ. J31EM PADAIAI Y SSB|D [BlIURl0d |
_. e
e > j
of
{ . -
] =
3
| = ||L.x.\\ A,
L e
ey | —
by = I a \\
[
T el /_\/
\ ) |
A== |
8 L
- /AL e
£ T Y ol
LW dons
A ! “.f._..
I T
| 2
| I _h.w
N | !
hY ._.,_ rfl,..b N )
// J
) [

lang

LR L G i
1

OOWY

QWIAYOS JajeM ﬁmﬁo%ow.ﬁ Y SSe[) YSJe]A Snyddey "¢



‘AemIdjem Weansumop ay) sunddjoid pue

SurssedAq Aqa19y) I10AIISIY UOIQIA 2} 01 odid 1A pasIdjsues) 9q PNOM IQJBMULIO)S PAIRALL, ‘g
JIOAJOSY UOIQJA Y} OJUI MO[J U} PUB IOATY QLA

o) pue 3I19pIOPIdT Y} O} PASELIAI 9q P[NOM SeaIe JUdWdO[OAIP Y} WOIJ JOJEMULIO)S PAIBAIL], 'Y
"PAISOAIRY
ST JOJEMULIOIS U} MOY duruexd uondo sy} Jo suoneLeA oml oy [, "(IAE Y} Ul UONeSLLII J0J Pasn
9q UAY} P[NOM [OIYM SBAIE JUSWdO[IAIP MU PUNOIE PIISIAIRY g PNOM IdjemuIols ‘uondo siy uf

001 OJu1 $MO|) SNEMULOTS '
a

i 3 . ,:ﬁ .
T + g as % § .

dNAv A1ddns uoneSiun (JNY 0] 10JeMULIOIS 9



TIOAIDSY e,
UONOIN Y} SpIemo) padid oq P[nom 101eMULIoNS g - ——

"UOI[QIA AU} 0} MO[J U} P[NOM “TIATY OqLLIIA\
pue S19pIOPIdT Y} OJUL SMO[J Jey) JAJeMULIO)S 'Y
"IIOAIISAI UOJ[IJN 0} PALId)suer)

9q PINOM IdjeM MOV dQLIISIP SUOIJBLIBA OM)

oy, ‘sarddns 191em 9[qejod [euorgdar juowd(ddns
0 JTIOAIJSIY NWILLIJA 0} JOJeMULIO)S A} JJSuLI)
Ud) pue JIOAIISIY UOIQJN 03 USIBJA snyddeg

ul seare JudWdOo[OAIP MU WOLJ JIJBMULIO)S PIJBAI)
193sueny 0} Ayrumyroddo ayp saurwexa uondo sy,

%ﬂ-lhi‘

dnuy  S90INOSAI IdjeM [BUOIZA Judwa[ddns 0} I19jeMUWIO)S “/



"sn I9jem dqejod

[euor3ar yjudwd[ddns 0} JIOAIISAT NUILLIDIA
oY) ojur yoeq padwnd oq Aew 19jeM

oy ‘paepuels d[qeiod € 03 JAY uemIed

1B I91eM PI[IADAI ) sse[)) Junean Ag

S90IN0SAI
dN¥v I91eM [eUOISAI JudWA[ddns 03 19jeM PI[OAINY '}



£30IN0531 Iajem [euoTEar jusmafddns o] Jagem pafaloay g

(I2]SUET) pRIEDIPep) S80IN0sal I2]EA [EUCTEal Juate[ddns 0 SUNSSATe] INIEMIIIMS q/

(32411 TT J2JSUED) S22IN0S521 IEM [EUCIEaI Juswa]ddns o] SUNSaATE] JAEMIUIONS B
(39gsuen; sjeredas pajedipap) Ajddns UOnESIIT (NG J0F JIEMULIOLS 49
(3aarr ur Jagswen) Ajddns HORESTIN (NG JOF JIEMUIIONS EQ
(TErsnpu) WS JSJEM PI[AI2T V7 SSE[D YSIEIN SO2Eg 2§

(adrd [en(T) Swayos J9jEM PA[AIRT ¥ SSE]D YSIEIN STA%EE 4

(auvg) swanos JojEM PR[IA2T Y SSE]D YSIEJY SJ20Eg BS

WSS IEM PI[IAI2T Y SSE[) YSTEJN STIfIOeg ¢

JOUNT IEMIIIONS 7O UOHENJIUT 3UT] JO PUT ¢

Bunsarer Iaemurno)s yred Aapre( ¢

Amqestrad pue asnal paouEU A[EIS-NNN q7

Apmiqeamsad paseLIowt + UL IRIEMTTEY €7

10 B0 JUE] INEMUTEY |

dMAV A331811S INM] WOIJ S9I00S uonen[eAr



Aerd

JO 91B]S JUALIN))




dewpeoy
1918 01
$5920Y JISUMO
|euonipely
9417 S| J23eM

saulapinb salpn)s
SMS¥DD pajepdn pajepdn

SSMNIND

wea) dniy Ag JISIA 8BNS v

slap|oyayels YIm malAlau] ‘¢

(sueld INMI pue Yd3 ‘dSd) seuliepinb pajepdn g
(yjuawissasse |I0s ‘ABojoydiowoab

‘asn pue|) eale ay} ul saipnis pajepdn |

dNAV ,A391811S NI 2y) durs pauaddey s ey



dMAV

W

[——
sa13lunjioddo

B sanssi Aa)]
>Gh.2200 OZDWED;L,Q(,IP
pEITTE Y]
JuawAhojdwz uoming

'dSd

saniunyioddo
R sanss| A3)]

AMINNOD IH3FGNHNM
NWIRIN3W
'dSd

saipnis paepdn

& Aayoo

(ssaiboid u1) M\AAMD

‘BuljjopO|N YIOMIBN JB1AA PaJoAoaY BaquIB\N
(ssaubo.d ur) 18yep)

auINOg|oIN ‘NWILIBI Jo) Sewayog abeulelq

Jap|o5) ‘UBWISSASSY dAR) BABT UueMied
opJeory ‘doysylop) ubisag-0) 4Sd uemled
VdA ‘SsaniunuoddO pue sanss| A8y 1ouloaid

JuswAo|dwg uemied pue nwiisp ‘uemied
Ja)ep\ suinoqay ‘Bunsaw YA MIN NWILIBIA
Bunnsuo) uley ‘uodal

Jo1eMWIOo]S pue saniunuoddo \AA NWILLIBIA
Bunnsuo) uley

‘ABojel)s Juswabeuew J18)eMWI0)S NWIIBIA
Kayoo ‘(nwius|y) HWodal s|ios 21poS

sarpmig parepdn



(%c1) 81 (%02) 12 (%12) 2T (%0S) €S 9’01 L1443 0012 - 00TT PJeU03T IS JUNOW

(%ET) 0T (%€2) 8T (%91) €T (%6S) 9¥ 8L €6 0071 - 0S8 UYUON uaLem aueN
(%01) 20 (%92) 9T (%ET) 80 (%S9) T'v €9 69 0S8 - 0SZ dny 3am 00)
(%6) S0 (%£z) 91 (%21) £0 (%L9) 6€ 8's 80L 0SZ - 059 AD awinogpRW
(% v2) v'€ 9'v SLS 0S9 - 00S Uoduly auInoqian
(% 6) 62 Ze Uy 00S - 00% SN AN
(% pue) ey snojsadw] T woly Jeak T il h_auun\,._._c__ (wuw) (wur)
RIS pELITSY pEITAY RELITH llejures abues
6 ] Aoty |enuue [PpOl ||Bjules [enuuy Suizy Gye duss |
seasy Y10 sease Ajuoud
: . Asepunog yamoun ueqn
< SEOEE e ey Aioud saremunols SMH [ |

Ppieuoal 3§ unow I
YUON uaLiepm auseN
dny aap ooy l
A auinogipn
podiy auinoqie I

sany amn [

aiojdway jjofuloy JisNN

saul|pinb Juswaboubw
19}DMWIO}S UDGIN

Wwawyaod
eaquiom

vd3 g

dnav sautjopng pajepdn



[PUNOD) IS

J87eM

|00qeI0O0|.
g , 1“

UONOY IDWID PUD | JUSWIUIAA0D 0 m
JUBWUOIAUT NS h “ ;
‘ABiau3z <_~—° m

auwInoqeN

sjuiod Aay

dnyv SMITAIU] JOPIOYIN LIS



A10ALDSDY NUULLIDPT

JOLAISIT UODSLAT YSADJN SNYoo0g

Juud.pIs2 JSJ UODIS UDMADJ

nULLIJ ‘Juaudinoss]

JISIA NS



dSd uauidojdug ubming dSd UoDIS UDMADT dSd nuiLLIIT

- S
dNAV JISIA 9IS



3sI7 uondY °9JI7 S|
ye.q :ueld SMSYDD SSMNIAD
uomY INMI J91EeAN

2 9S[e DUIIALY

S)jIodar pue saIpnig

EVEI)

suonnjos NI }oedwl pjnom jeyy
suodal 1o saulepinb ‘sjuswnoop Aue passiw om aAeH

dMIv UOISSNISI(] PUB JOeqpas,]



NBaIq 991J0))

doysyiopy dnuy




TeTIUS810d

aIO0W

TeT3ualod

a0}

TeT3u910d

a0}

TeTIUS810d
oI0

Ter3ualod

a0}

TeT3usiod

IOl

Ter3ualod

a0l

dMAV

TeTIUS10d
ssa

Terjualod
sso7

Terjualod
sso7

TeTIUS10d
sso7

Terjualod
sso7

TeTIU810d
ssa7

TeTIUS30d
sson

dLAM UBMIEJ WIOY Jajem pajeal)
pajaAosal Buisn siodesay nwilsl dn do)
SII0AIBSAY NWILISIN PUE UOIBN

uaamaq adid e ajeald ‘213U] WOIY JI0AISSSY
LN 01 U JagsUel) pue Juawdolaasp

MBU BU} WO JBIBMLLIOLS 1S3AIEY PUE 129(100

13AR] 33qLUSA 3UL BIA JIOASSSY
UG 3U1 0] JOUNI SMoj) 3U) 13] 10 JIonsay
uoy2w o1 1 2did Jauy2 pue Juawdojanap mau
33 WoJy J3)EMLLIO}S JSaAIRY PUE 13900
UBMIEH Ul SPUELIAP [EUISNPUI BIMNY 10 SEBIE
|BUSPIS3I ‘TNING 32INS 0] LM UEMIEL

1e Jajem pajafioal ¥ sse|D B Jo uoleal]
UoleLwIo)

wnianjie ejgeswsad aul olul uone U]

puepam e
Buisn “yied Aspeq Joj Bunsaney Jajemuioys
‘uonebuy aa1 19315 pue Bunsaney
Jalemwiols ‘Aungeswwad 10] UO UNM pRUIGWOD
Syue) I21emulel Ayes) ybnoiul uoneyyul
sjuawdojanap Mau Ul syue} Jajemuley

suondo g jeuiBlio 8y} jo uonenjeAy

(PUL} 3 PIP 1R M



[enualod

dMAV

“Rjgein

0} sjurensuod Jolew 2q o} A2y smaruaiul woy pasies uondo [enusioy abeios
J31EMLLIOIS Jo} 11 Bulsipn pue 21s Bunsxa syl yim Bunsaniey 1ejemuols ul Buify

2q pjnoo uondo [enuaiod v ‘sanads pasabuepus 1o Jejiqey & ojul We(] 18]S pasnsip 2y}
2lEl(igey21 0] YIS 3U] 18 USYELISPUN YoM S1 31241 'dSd uawhojdwa uemied ayy uigiim

‘sjuawainbas ABisua pue s)s00 soueuajuiew pue Buyelado Buiobuo se |jam
se ‘uone|esul pue Buizis dund ‘s|jepno Buipnpoul sjuswsINbal sinpnIseyul 19pISUoD
‘pasinbas uondo mau Jo sisfjeuy “mainal o] uondo snoaid [enuajod e se pasiey

‘vodai )10 21pog J0 Jspisuon) “uonebinsaaul 13yep) awnogiel 1o synsal Bupuag
-safiuajjeyn uanib sjuswidieass au) umop s1ajsuel) GuoNISUoD 0] BALELLS]E SE Pasiey

‘pannbai uondo
M3U J0 sISAleUy "25Nal [BUSPIS3] pue I3]em papAdal  S5B|70) O} SANBLISE SE pasiey

‘uondo Bugsixa ue 0] Uo ppe_ ue
Jo paunbas uondo mau jo sisAjeuy s1abie) [eoo) uanb uondo mau |equalod se pasiey

b

sde)s JxaU pue SJuALLLIOY)

DL
104 POOB - 3U33U03 S 3InPa1 - 13U

“32UJ3Ip € SHew PIN0 SILUN|OA 3SR
MOY 38 5{00] 3UOP S| 33UE|Eq J31eM U0

532105 J21eM
Sunaduwo> LI aNSS| Ue 3 piNod wiay
Suo| ‘W31 UOYS 3 Ul Isisse Aljenuziod
pIno> “Apiqissod e aq Aew moly
ssedAq Jo UoRIaUL) wos ‘saTeiols

Ja81e] Pa3U DIRMULIONS LM (3821005 FUESED EL

-uou Joj 41 uemied
1€ J21em pa|Adal
pue J31emuwiols
Suikpueys
noge 1eym

3Ys aunu snoinald e sabelols JslemuLols G
10/353Y NI 03 Bunsasiey 19)emuLIols |30 ¢
dSd NWLS) Je uonenuul [gao g

uonebun aoeds usdo Hyg sseln ¢

uoneBLul 331 1228 Joy Bunsaaey JsleMmuLols |

suondQ |euolIppy

(PUL} 3 PIP 1R M



SN

dMAV

suonsa3ing

suonsan()

zuondo semaq e

om0 semuors
ind amue

evonnjos
ansualul
fB1aua e sip S|

cease jeLmsnpul
Bunsixa apnpul

zpaunbai
ainpnasesUl 3y
51 x210w0) MoK

(N ds3) dsd yoea
10} J2UINy 51U 1 $00] 1O

ajeas pupasd

padnpau sey 1981e)
11 papaau ssa] ;1a8le
e yaea1 0y suondo
asay3 Jo e dnouo

syudwdoaAdp
MIU [[& Ul SYUR) IdjeMurey ‘|

e
suondQ jo Ayauiep
UOoISSNISI(J

[euoibay

|eooT



dAV

sjabue)
pue ue|d NAI 99gLLIBAN 0] SYUI| — painseaw aq [|IM NA| MOH
IN'RO ‘1UBWISOAUI pue swisiueydaw Buipuny e
:SuoljeIapISuU0)

Jodal pue suonepuawwodal Ajlunuodd e

s1ebuey AN @9qLUBpN 1sulebe ainses e

Juswissasse suondp e

dSd yoee 1o} aoueleq Jajem e dojaas(q e

Hoday sisAjeuy |euonenis asijeuld e
f100foud siy) Jo sdeys 1xaN

sda}s 1Xou pue SUONIAJOY



vadoo puoy
JEAL [P D
[ [eh ] panpoa puo Ayaposs

&

SoAI108[qo a1ewID pue AlsIaAlpolq
‘ubisap uequn Jayjo Yyim juswiubipy

ASARMALALRY 1 0§

tOQQ :w >o=o& [ ] IS0 BALS IO -...r“—..u”._n\n-“h._.,._._....n“.“ TSLLE HU0ME11 04 D-.“{i saprbcdng
Alanjap pue uoneluswa|dw] e by - p mars geoasven'uen

suoneoljdwi JnoAe| pue aye) pue
:SUOIBIBPISU0D JBYI0 @ @ @

(uonoajas ajeos joafoid) sainseapy uejd WMI 2GS

dNAv SI0MAWRI) JUdtUSSasse uondQ



sisfjeue Jyausg 1500 jeuondp doysysom Japloysyeis

poday sapunuoddq pue senssj euly uodsy sapiunioddg pue sanss| yeiq Hodsy sisAjeuy [euogenys jeuly wodsy sisAjeuy [euogenys yesq

sisfleue Jyauag-ison -ysey jeuondg € =
poday sapunpoddg W BEIT
5dSd 24} 10} SUOREPUSLIWIODS]

-sisfjeuy fpunpodd) « podal siSAJEUE [EUORENIS »

juswssassy Aunpoddg WA = sisf|eue pue ysin alg

sainseaw pue sjabiey ‘siojealpu] 5 MBIAISIU| IBPIOYBYELS

dsd yoee oy asuejeg Jaie)), Gunepdn = mainal punoifiyoeg o

yodeay suondo AN [BHIUL MBIASY = noday voday
saunpoddQ pue senss| jeuld g F = Lodoy s1sf|euy [BUCHENYS [BUIY 72 = sisfjeuy [euonenys yeig ') =
funespy uoneuasald L'y = sapunpoddg pue senss| Ye1g g = doysylop 12pjoyayels |7 = funaaw vondaou) || =

judy udy - Auenigaq faeruga] - fenuep 18GLLIB03(] - JAqUIBAON
JSTYNH d0T3A30 ® 1531 3SILIHOMNMd ANV ILv3al ANYLSYIANN

poday sanunpioddo pue sanss| [eul4— ¢ Ued poday seniunpodd( pue sanss] Yei] — ¢ ped uonepuawdun pue Juswabebul - z ued JUBLUSSaSSY— | Lied

IMIV weI30Id



woo dnie@uepey’1uelld
woo dnie@ueblio| 81s9j9D)
JoBJU0D

IS0




