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1 Executive summary

The project
Sydney Water is proposing to build and operate a new wastewater treatment plant and associated

pipelines to provide wastewater services for the Western Sydney Aerotropolis Growth Area
(WSAGA or Aerotropolis) and South West Growth Area (SWGA). The project includes:

e anew Advanced Water Recycling Centre (AWRC) to collect wastewater from businesses
and homes and treat it, producing high-quality treated water, renewable energy and
biosolids for beneficial reuse

e anew green space area around the AWRC, adjacent to South Creek and Kemps Creek, to
support the ongoing development of a green spine through Western Sydney

e new infrastructure from the AWRC to South Creek, to release excess treated water during
significant wet weather events, estimated to occur about 3 — 14 days each year

e anew treated water pipeline from the AWRC to Nepean River at Wallacia Weir, to release
high-quality treated water to the river during normal weather conditions

e anew environmental flows pipeline from Wallacia to Warragamba River, to release high-
quality treated water to the river just below the Warragamba Dam

e anew brine pipeline from the AWRC connecting into Sydney Water’s existing wastewater
system to transport brine to the Malabar Wastewater Treatment Plant

e arange of ancillary infrastructure.
The project is planned to be built in stages, with Stage 1 consisting of:

e building and operating the AWRC to treat a daily wastewater flow, known as the average
dry weather flow (ADWF), of up to 50 megalitres per day (ML/day)

¢ building all pipelines to cater for up to 100 ML/day flow coming through the AWRC (but only
operating them to transport and release volumes produced by Stage 1).

Public exhibition and submissions

The Department of Planning and Environment (DPE) issued the final Secretary’s Environmental
Assessment Requirements (SEARSs) for the project in January 2021. Sydney Water prepared an
Environmental Impact Statement (EIS) responding to these requirements, which was on public
exhibition for 28 days from 21 October to 17 November 2021. Since public exhibition of the EIS,
the Minister for Planning has also declared the project as critical State significant infrastructure.

DPE received 30 submissions on the EIS. This included two from Commonwealth agencies, 17
from State agencies (of which one had no comments), five from local Councils, two from
organisations and four from individual members of the public. Ten of the submitters were
characterised as local, 18 were characterised as regional, one was from outside NSW and one
submitter’s location was not provided. Three submissions objected to the project and three
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supported it. The remaining submissions provided comments and queries about the project
and some supported or objected to specific elements of the project.

A total of 430 individual issues were raised across the submissions. Most issues were raised by
Commonwealth and State agencies (61%), followed by local councils (35%), individuals (3%) and
organisations (1%).

In accordance with the guideline Appendix C to the state significant infrastructure guidelines —
preparing a submissions report (DPIE, 2021d), Sydney Water grouped issues raised in
submissions into one of five broad categories:

e Project.

e Procedural matters.

e Economic, environmental and social impacts of the project.

e Justification and evaluation of the project as a whole.

e [ssues that are beyond the scope of the project or not relevant to the project.

Sydney Water also developed a range of sub-categories to further characterise the issues. Most
issues (73%) related to economic, environmental and social impacts of the project. Of the issues
raised in that category, most related to hydrodynamics and water quality (19%), followed by
flooding and terrestrial biodiversity (both 11%) and aquatic ecology and surface water (both 7%).
The remaining issues related to a broad array of economic, environmental and social factors.

This Submissions Report includes Sydney Water’s responses to the issues raised in each
submission. Preparing these responses included several tasks such as:

e clarifying or expanding on content in the EIS on a range of matters

e additional assessment relating to waterway modelling, flooding, surface water,
groundwater, aquatic ecology and cumulative impacts

e providing further detailed technical information on waterway modelling to the Environment
Protection Authority (EPA) and DPE Biodiversity and Conservation (BCD) and on
contaminated land to EPA

e consulting with various stakeholders to follow up matters raised in submissions
e considering changes to statutory and strategic context

e amending existing management measures and adding new management measures to
address issues raised. The main changes relate to consultation, waterway impacts and
monitoring, terrestrial biodiversity, surface water, groundwater, soils and contamination,
Aboriginal and non-Aboriginal heritage, visual impacts, noise and vibration, traffic and
transport, bushfire hazard, social impacts, waste management, airport operations and
utilities.

Sydney Water considers that none of the issues raised in submissions affect the need for the
project, project opportunities, strategic context or statutory context described in the EIS.
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Summary of themes most commonly raised in submissions

Table 1-1 summarises the themes most commonly raised in submissions and how Sydney Water
has responded. Chapters 5-8 describe all the issues raised in submissions and Sydney Water’'s

response to each.

Table 1-1 Key themes raised in submissions and Sydney Water’s response

Theme Response

Water quality modelling
approach used

Location and design of
treated water release
structures and quality of
treated water releases

Alignment with NSW
government water
related policies including
waterway objectives,
nutrient frameworks,
and stormwater
management
approaches

Construction impacts on
waterways

The water quality modelling in the EIS is a comprehensive and best practice
approach to assessing waterway impacts. Sydney Water is working with NSW
government agencies to progressively improve priority areas of the models,
through further research and development. However, Sydney Water’s
substantial recent investments in the models make them robust tools to assess
the project’s impacts on waterways. Sydney Water has clarified a range of
technical issues raised in submissions about particular elements of the models,
the statistical approaches used and the scenarios assessed. Sydney Water
has also provided key agencies with more detailed technical information about
model calibration and statistical outputs, and included copies of peer reviews in
this report that demonstrate suitability of models for assessing project impacts.

As outlined in the EIS, Sydney Water has completed a comprehensive options
assessment process for the project, and has located the release structures to
balance a range of constraints. Sydney Water has designed the project to
achieve best-practice advanced wastewater treatment. This means the treated
water releases typically provide benefits to the waterways and negligible
impacts on aquatic ecology and recreation. As part of this report, Sydney
Water has completed additional modelling to establish what would be required
to achieve further dilution and mixing of the lower quality wet weather releases
and has committed to further investigating this during detailed design. Sydney
Water has also amended and added several management measures relating
to waterway impacts to address issues raised in submissions.

Sydney Water has provided clarification in the report to demonstrate the
project aligns with the Hawkesbury Nepean nutrient framework and NSW
government waterway objectives for South Creek. The report also includes
additional assessment using the NSW Government’s stormwater modelling
toolkit that demonstrates stormwater objectives in the draft Phase 2
Development Control Plan for the Aerotropolis can be achieved at the AWRC
site.

Pipeline crossings of waterways will avoid and minimise impacts by tunnelling
where practical, however some crossings will be constructed by open
trenching across the waterway. Since the EIS was completed, Sydney Water
has amended the project to avoid trenching across Kemps Creek, which
further reduces impacts. Sydney Water committed to a range of management
measures in the EIS to manage and monitor construction impacts on
waterways and has enhanced these in this report in response to issues raised.
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Theme Response

Monitoring of project As part of the EIS, Sydney Water proposed a comprehensive baseline and

waterway impacts post-commissioning waterways monitoring program to verify predicted project
impacts. Sydney Water has made some minor changes to this program to
address issues raised in submissions.

Flood impacts at the Operational areas of the AWRC will be built above the 1% AEP flood planning
AWRC site and level defined by Penrith City Council. As a result, modelling in the EIS

modelling approach demonstrated negligible impacts of the project on flooding. Sydney Water has
taken included additional modelling in this report that demonstrates good alignment

between the EIS modelling and other State and local government flood models
for the area and confirms the project’s negligible impacts on flooding.

Reducing impacts on Sydney Water has minimised the project’s impacts on biodiversity through

terrestrial biodiversity project optioneering and design and committed to a range of measures in the
EIS to seek further opportunities to reduce impacts as detailed design
progresses. This report amends some of these management measures to
address issues raised in submissions. Since the EIS was completed, Sydney
Water has also amended pipeline alignments as part of its Amendment Report
(Sydney Water, 2022) which has reduced the area of vegetation removal
required by 1.09 ha, or about 8%.

Construction noise and Construction will be carried out progressively along pipeline alignments so for

vibration impacts most receivers, noise impacts will be experienced for short periods of up to
several weeks. There are some locations such as the AWRC site where
construction in one location will take longer and receivers will therefore
experience noise and vibration impacts over longer periods. Sydney Water
notes the importance of strong and proactive engagement with the impacted
communities and the EIS commits to a range of measures to ensure this
occurs. Sydney Water is also committed to working closely with organisations
and agencies delivering other major infrastructure projects in the area such as
the M12 Motorway team, to minimise cumulative impacts during construction.

Project amendments

Sydney Water has also prepared a separate Amendment Report (Sydney Water, 2022) seeking
approval for changes to several aspects of the project described in the EIS. Sydney Water initiated
these changes as a result of consultation with stakeholders during EIS preparation. Some of these
matters were also raised in submissions as outlined below:

¢ Realignment of brine pipeline and construction compound near Bartley Street in
Cabramatta, which was raised by Fairfield City Council. The project amendment is
proposed to avoid impacts to Cabravale Memorial Park.

¢ Realignment of brine pipeline alignment and change in construction methodology around
Kemps Creek, which was raised by EPA, DPE — BCD and Penrith City Council. The project
amendment is proposed to reduce removal of native vegetation by using an existing
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cleared pipeline corridor. In addition, the construction method to cross Kemps Creek
will involve tunnelling through an existing pipeline casing rather than open trenching.

e Minor realignment of brine pipeline through Western Sydney Parklands which was raised
by Greater Sydney Parklands. The project amendment is proposed to avoid a paved road
and fencing in the Western Sydney Parklands.

Public exhibition runs from 23 March to 5 April 2022 and Sydney Water will address any issues
raised in submissions in a separate Submissions Report.

Stakeholder engagement

Sydney Water engaged with the community during public exhibition of the EIS, including through
virtual information sessions on 29 October and 4 November. These were advertised on Facebook
and LinkedIn which collectively reached 33,000 people. The events themselves were attended by
55 people. Sydney Water also provided briefings during the EIS exhibition period to local Councils
and councillors, and local MPs.

Sydney Water has continued consulting with the community since public exhibition of the EIS, as
part of preparing the Amendment Report (including face to face meetings and letters) and as part
of preparing this Submissions Report (including a series of meetings with State agencies). Sydney
Water will continue to engage with the community and stakeholders as the project progresses as
outlined in the EIS.

Conclusion

The project provides essential infrastructure and an opportunity to improve liveability, sustainability
and the environment across the Western Parkland City. It also aligns with Ecologically Sustainable
Development (ESD) principles. Through a rigorous options assessment process, the project has
been identified as the best option to achieve project objectives.

Sydney Water has provided a comprehensive response to 430 issues raised across 30
submissions, has strengthened the management measures to address issues raised, and has
reduced the project’s impacts as described in the EIS as part of the Amendment Report. Sydney
Water considers that although some impacts remain as a result of the project, they can be
effectively managed through the measures outlined in Table 15-3 of the EIS and updated in
Appendix B of this report. Sydney Water is therefore not proposing any further changes to the
project in response to submissions received.
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2 Introduction

This chapter provides an overview of the project, key activities undertaken to
date, and the purpose of this report.

2.1 Project overview

Western Sydney is growing and wastewater services are needed by 2025 to enable population
growth and economic development of the Western Sydney Aerotropolis Growth Area (WSAGA or
Aerotropolis), South West Growth Area (SWGA) and the new Western Sydney International
Airport. Sydney Water’s wastewater servicing area for this catchment is known as the Upper South
Creek Servicing Area. It includes already established suburbs such as Oran Park and Leppington,
and the new precincts of Bradfield and the Northern Gateway.

Sydney Water is proposing to build and operate a new facility and associated pipelines to provide
wastewater services for the WSAGA and SWGA. The project includes:

e anew Advanced Water Recycling Centre (AWRC) to collect wastewater from businesses
and homes and treat it, producing high-quality treated water, renewable energy and
biosolids for beneficial reuse

e anew green space area around the AWRC, adjacent to South Creek and Kemps Creek, to
support the ongoing development of a green spine through Western Sydney

e new infrastructure from the AWRC to South Creek, to release excess treated water during
significant wet weather events, estimated to occur about 3 — 14 days each year

e anew treated water pipeline from the AWRC to Nepean River at Wallacia Weir, to release
high-quality treated water to the river during normal weather conditions

e anew environmental flows pipeline from Wallacia to Warragamba River, to release high-
quality treated water to the river just below the Warragamba Dam

e anew brine pipeline from the AWRC connecting into Sydney Water’s existing wastewater
system to transport brine to the Malabar Wastewater Treatment Plant

e arange of ancillary infrastructure.
Figure 2-1 shows this project infrastructure and the Upper South Creek Servicing Area.
The project is planned to be built in stages, with Stage 1 consisting of:

e building and operating the AWRC to treat a daily wastewater flow, known as the average
dry weather flow (ADWF), of up to 50 megalitres per day (ML/day)

e Duilding all pipelines to cater for up to 100 ML/day flow coming through the AWRC (but only
operating them to transport and release volumes produced by Stage 1).
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Sydney Water is seeking a staged approval for the overall concept of the AWRC operating
at up to 100 ML/day. Future stages will involve expansion of the AWRC capacity but will not
require new pipelines. This avoids disruption and impacts from laying more pipelines in the future.

Current growth projections suggest the ultimate capacity of the AWRC could be up to 100 ML/day.
The timing and size of future stages will be established over time to align with growth in demand in
the servicing area.

Sydney Water expects to start building Stage 1 in mid-2022 and to start operating it in mid-2025.
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2.2 Statutory context

The project is State significant infrastructure under the NSW Environmental Planning and
Assessment Act 1979 (EP&A Act) and requires approval from the Minister for Planning. Since
Environmental Impact Statement (EIS) exhibition, the project has also been declared critical State
significant infrastructure.

In addition, the project is a controlled action under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act), will be assessed under the bilateral agreement
with NSW and require approval from the Commonwealth Minister for the Environment.

The then Department of Planning, Industry and Environment (DPIE), now Department of Planning
and Environment (DPE) issued Sydney Water with Secretary’s Environmental Assessment
Requirements (SEARSs) in August 2020 and re-issued them in January 2021 to include assessment
requirements for Matters of National Environmental Significance (MNES) and approval
requirements under the EPBC Act.

Sydney Water prepared an EIS to assess the potential impacts of the project and recommend
management measures to appropriately manage those impacts. The EIS was prepared in
accordance with the SEARs and the relevant provisions of the now repealed Schedule 2 of the
Environmental Planning and Assessment Regulation 2000, which has been replaced by Part 8,
Division 5 of the Environmental Planning and Assessment Regulation 2021.

2.3 Public exhibition of the EIS

The EIS was on public exhibition for 28 days from 21 October to 17 November 2021. During this
period any individual or organisation was able to make a submission about the project via DPE’s
website.

The exhibition was notified by DPE in the following newspapers in early October 2021:
e Daily Telegraph.
e Sydney Morning Herald.
o Western Weekender.

Sydney Water also provided notifications and communications about public exhibition of the EIS
including:

e Hosting two online community information sessions (29 October and 4 November 2021)
attended by 55 people.

e Promoting via Sydney Water social media:
- Facebook event
- Facebook geotargeted paid advertisements which reached 30,000 people

— LinkedlIn post which reached 3,000 people.
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e Developing a simplified project brochure (in English, Simplified Chinese, Viethamese
and Arabic) and distributing to community via:

— DPE website (with EIS documents)

- Sydney Water Talk (Sydney Water’s online project engagement platform)
- SBSonline

— Wechat (Chinese social media platform)

— Ethnic Communities' Council of NSW website and social media.

e Sending direct emails to database of community members who have previously been
engaged about the project.

e Sending emails offering briefings to government agencies consulted during preparation of
the EIS.

e Posting multiple notifications via Sydney Water Talk.

e Providing local Members of Parliament with brochure and social post templates to promote
via their online channels.

¢ Mentioning EIS in general newsletter to Fairfield local government area.

e Briefing sessions delivered to Wollondilly, Penrith, Liverpool, Fairfield and Canterbury-
Bankstown and Blue Mountains Councils.

e Briefing provided to an attendee from a previous online community session to discuss
concerns and questions they had with respect to flooding.

Sydney Water also notified landowners about the project through public notices in The Sydney
Morning Herald and Daily Telegraph on 6 October 2021, to meet the requirements of the now
repealed clause 193(4)(b)(i) of the Environmental Planning and Assessment Regulation 2000 (now
clause 181(6)(b)(ii) of the Environmental Planning and Assessment Regulation 2021).

2.4 Purpose of this document

DPE received 30 submissions and letters of agency advice during exhibition of the EIS and
provided copies of these to Sydney Water. In accordance with section 5.17(6) of the EP&A Act, the
Secretary requires Sydney Water to provide responses to the issues raised in the submissions.

Sydney Water has prepared this report in accordance with the DPE guideline ‘State significant
infrastructure guidelines — preparing a submissions report’ (DPIE, 2021d). The following sections
of this report are structured as follows:

e Chapter 3 analyses submissions, including a breakdown of the groups and individuals who
made submissions and a summary of the issues raised.

e Chapter 4 summarises actions taken since exhibition, including any project changes,
community and stakeholder engagement and further assessment.
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e Chapter 5 responds to issues raised by Commonwealth and State agencies.

e Chapter 6 responds to submissions raised by local councils.
e Chapter 7 responds to issues raised by organisations.

e Chapter 8 responds to issues raised by individuals.

e Chapter 9 provides an updated project justification.

e Appendix A includes a register of all submissions received, grouped by agencies, local
councils, organisations and individuals.

e Appendix B provides a list of updated management measures. These measures have been
updated in response to issues raised in the submissions. It also includes changes identified
in the Amendment Report (Sydney Water, 2022). New management measures are
highlighted in orange and modified measures are in red text.

e Appendix C includes an addendum to the Flooding Assessment.

e Appendix D provides additional information on dissolved to total nutrient ratios.
e Appendix E provides additional aquatic ecology mapping.

e Appendix F includes an addendum to the Surface Water Assessment.

e Appendix G includes a technical note outlining a Platypus Impact Assessment.
e Appendix H includes an updated Groundwater Report.

e Appendix | provides two letters outlining the results of an independent peer review of the
water quality models.
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3 Analysis of submissions

This chapter analyses the 30 submissions received during public exhibition of the
EIS and how the 430 issues raised in these submissions have been categorised.

3.1 Overview of submissions

The Department of Planning and Environment (DPE) received 30 submissions during exhibition of
the EIS. None of these were petitions or form letters.

Each submission received by DPE is available on its Major Projects website'. Table 3-1
summarises the source of submissions received and whether they supported, objected or provided
comments on the project. For clarity in Table 3-1, Sydney Water has separated the
Commonwealth and State agencies. However, in later sections, Commonwealth and State
agencies have been combined in one category.

Multiple submissions noted support for the project, or elements of the project. However, support
has only been noted in Table 3-1 where the Major Projects website specifies that the submission
supports the project.

Table 3-1 Summary of submissions received

Source Object Support Comment Total
Commonwealth agencies 2 2
State agencies 17 171
Local councils 1 4 5
Organisations 1 1 2
Individuals 3 1 4
Total 3 3 24 30

Notes to table:

One submission, from the NSW Resource Regulator, noted that the the documents had been reviewed but that it had no
comment. Accordingly, Chapter 5 only includes two submissions from Commonwealth agencies and 16 from State
agencies.

" https://mpweb.planningportal.nsw.gov.au/major-projects/project/38261/submissions/13111/3251
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3.2 Submitters

Most submissions (63%) were made by NSW State agencies and Commonwealth agencies. Local
councils represented 17% of submissions, with individuals representing 13% and
organisations 7%.

The agencies that provided submissions were:
e Civil Aviation Safety Authority
e Department of Premier and Cabinet — Heritage NSW (Aboriginal and Cultural Heritage)
e Department of Primary Industries (DPI) — Agriculture
e DPI - Fisheries
e Department of Planning and Environment (DPE) - Biodiversity and Conservation
e DPE - Crown Lands
e DPE - Water
e Greater Sydney Parklands
e Heritage Council of NSW
e NSW Environment Protection Authority (EPA)
e NSW Health
e NSW Resource Regulator
e NSW Rural Fire Service
e Regional NSW
e Transport for NSW
e WaterNSW
e Western Parkland City Authority
e Western Sydney Airport
e Western Sydney Planning Partnership.
The local councils that provided submissions were:
e Canterbury Bankstown City Council
e Fairfield City Council
e Liverpool City Council
e Penrith City Council
¢ Wollondilly Shire Council.

The organisations that provided submissions were:
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Endeavour Energy

Western Sydney Leadership Dialogue.

The individuals that provided submissions were:

Steven Broussos
Matthew Fowler
Laurence Jones

Nicholas Nasser.

3.3 Analysis of issues

Appendix A provides a register of the submissions received and where in this report each
submission has been addressed.

In accordance with the guideline Appendix C to the state significant infrastructure guidelines —
preparing a submissions report (DPIE, 2021d), Sydney Water grouped issues raised in
submissions into one of five broad categories:

Project (eg the site / corridor, the physical layout and design, uses and activities, timing).

Procedural matters (eg level or quality of engagement, compliance with the Secretary’s
Environmental Assessment Requirements (SEARSs), identification of relevant statutory
requirements).

Economic, environmental and social impacts of the project (eg amenity, air, biodiversity,
heritage).

Justification and evaluation of the project as a whole (eg consistency of project with
Government plans, policies or guidelines, support for the project)

Issues that are beyond the scope of the project (eg broader policy issues) or not relevant to
the project.

Within these broad categories, Sydney Water then applied sub-categories as outlined in Table 3-2.

Table 3-2 Issue sub-categories

Procedural matters Economic, environmental, Justification and
and social impacts of the evaluation of the project

project as a whole

Construction Compliance with Aboriginal heritage Project outcomes
activities legislation, regulations

and guidelines
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Project Procedural matters Economic, environmental, Justification and
and social impacts of the evaluation of the project

project as a whole

Design Land acquisition and Airport operations Release strategy
requirements easements

Operation Stakeholder and Air quality Supports project
activities community engagement

Project Utility provider Aquatic ecology

Description procedures/requirements

Project options Ecohydrology and

geomorphology

Project timing Flooding
Strategic context Groundwater
Statutory context Human health and hazards

Hydrodynamic and water
quality

Landscape character and
visual amenity

Management measures
Noise and vibration
Non-Aboriginal heritage
Socio-economics

Soils and contamination
Surface water
Sustainability
Terrestrial biodiversity
Traffic and transport
Utilities

Waste management
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Project Procedural matters Economic, environmental, Justification and
and social impacts of the evaluation of the project

project as a whole

Waterways

World and National heritage

The category for issues beyond the scope of the project was not given any sub-categories as it
stands most clearly as its own category.

Sydney Water reviewed each submission and identified the issues raised. Chapters 5 to 8 provide
a response to each issue raised. Chapter 5 responds to issues raised by Commonwealth and
State agencies, Chapter 6 responds to submissions raised by local councils. Chapter 7 responds
to issues raised by organisations and Chapter 8 responds to issues raised by individuals.

3.4 Summary of issues raised

A total of 430 issues were raised across the 30 submissions. Most related to economic,
environmental and social impacts, as illustrated in Figure 3-1.

Issues beyond the

Justification scope of the report
and evaluation (10 issues/2%)

(12 issues/3%) —\ / Project
/— (47 issues/11%)

Procedural matters

/— (47 issues/M%)

/ Economic,

(314 issues/73%) environmental
and social impacts

Figure 3-1 Overview of categories of issues raised

Upper South Creek Advanced Water Recycling Centre | Submissions Report Page 30



/

Table 3-3 illustrates the number of issues raised in each issue category by different groups.

Table 3-3 Categories of issues raised by submitter

Agencies Councils Organisations Individuals Totals
Project 20 21 - 6 47
Procedural matters 29 14 2 2 47
Economic, environmental and 204 107 - 3 314

social impacts

Justification and evaluation of 7 3 1 1 12
the project as a whole

Issues beyond the scope of this 3 4 - 3 10
project
Total issues raised 263 149 3 15 430

The sections below discuss the types of issues raised in each issue category. Some issues raised
were the same or very similar across more than one submission. However, Sydney Water has
categorised each of these as separate issues and responded to each separately in this report, to
help submitters in reviewing Sydney Water’s responses to their issues raised. This section
summarises the types of issues raised and Chapters 5 to 8 provide more detail about each
individual issue. Sydney Water has structured the report to respond to each submission
separately, given the small number of submissions.

3.5 Location of submitters

Sydney Water categorised each submission based on the location of the submitter in relation to
the project. Three categories were used:

e Local (within 5km of project).
e Regional (within 5-100km of project).
e Broader (further than 100km from project).

Most submissions (18) were categorised as regional since they were from NSW State agencies
and organisations with a regional focus. Ten of the submissions were categorised as local,
comprising the local councils, Western Sydney Airport, Western Sydney Planning Partnership and
Greater Sydney Parklands, and two individuals. Of the remaining two submissions, both were
individuals. The location of one was not provided and the other was categorised as broader
location, given the submitter is located in Queensland.
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3.5.1 Economic, environmental and social impacts

73% of issues raised related to economic, environmental and social issues. Most related to
hydrodynamics and water quality (14% of all issues and 19% of the issues in this category). This
was followed by flooding, terrestrial biodiversity (both 8% of all issues and 11% of the issues in this
category) and then surface water (5% of all issues and 7% in this category). This was followed by
aquatic ecology and noise and vibration (both 5% of the total issues and 6% of the issues in this
category). This is illustrated in Figure 3-2.

70
60
50
40
30

Number of issues

Figure 3-2 Overview of issues raised

Given some submissions raised more than one issue in a particular category, it is useful to analyse
the number of submissions in which these issues were raised, to assess the importance of each
issue across all submissions. Taking this approach, terrestrial biodiversity was of broadest
importance, raised in 30% of submissions. This was followed by aquatic ecology, noise and
vibration, surface water and Aboriginal heritage which were all raised in 20% of submissions. This
is illustrated in Figure 3-3.
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Figure 3-3 Number of submissions in which issues raised

3.5.2 Procedural matters

11% of the total issues raised related to procedural matters. Of these, 40% of the issues within this
category related to stakeholder and community consultation, and 17% related to compliance.
Figure 3-4 illustrates the number of individual issues in each sub-category. When analysing the
broad importance of issues across all submissions, these percentages do not change.

Upper South Creek Advanced Water Recycling Centre | Submissions Report Page 33

l a



o 25
[
=1
s 20
2
° 15
3
€ 10
=]
Z 5

0

Stakeholder and Compliance with Utility provider Land
community legislation, regulations procedures/ acquisition
engagement and guidelines requirements and easements

Figure 3-4 Overview of procedural matters issues raised

3.5.3 The project

11% of the individual issues related to the project, particularly in relation to design requirements
and the project description. Figure 3-5 illustrates the number of issues raised in each sub-category.
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Design Project Construction  Operation Strategic Statutory Project
requirements description activities activities context context timing

-
o

Number of issues
o

Figure 3-5 Overview of project issues raised

When analysing the broad importance of issues across all submissions, 30% of submissions
raised matters related to design requirements, and 13% of submissions raised issues about
statutory context, construction and operation activities. This is illustrated in Figure 3-6.
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3.5.4 Justification and evaluation

One issue was raised about project outcomes and release strategy. The other 10 issues in this
category expressed support for the project or some element of the project. The 10 issues
expressing support for the project were in 10 different submissions so 30% of the submissions
expressed support for the project or elements of it.

3.5.5 Issues beyond the scope of the project

Ten issues were raised that are beyond the scope of this project. These issues related to the
broader wastewater network, the opportunity for future sustainability options and requests for
comment from DPE. These issues have been addressed where applicable in the following
chapters to clarify why they are out of scope of the current project.
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4 Action taken since exhibition

This chapter describes key actions Sydney Water has taken since public
exhibition of the EIS, including project amendments, stakeholder consultation
and further assessment.

4.1 Changes to the project

Sydney Water has proposed several amendments to the project since the Environmental Impact
Statement (EIS) was submitted to the Department of Planning and Environment (DPE). These
changes are in response to consultation with government agencies, local councils and landowners
and developments during the detailed design phase. The changes include pipeline realignments at
six locations and a change to the boundary of the Advanced Water Recycling Centre (AWRC) site:

e Northern Road realignment — amended to accommodate upgrades to The Northern Road
and Elizabeth Drive.

e M12 Motorway crossing — amended to avoid a stormwater detention basin proposed for the
M12 motorway.

e South Creek realignment — shifted away from South Creek to provide space for future
Sydney Water pipelines in the same corridor.

e Kemps Creek realignment - amended to utilise an existing pipeline corridor (PROMAC).
Construction of the waterway crossing will occur by tunnelling rather than open trench.

e Western Sydney Parklands realignment — amended to avoid a paved road and fencing
within the Western Sydney Parklands.

e Bartley St realignment — construction compound and realignment of pipeline to avoid
impacts to Cabravale Memorial Park.

e A property boundary amendment at the southern end of the AWRC site to align with land
purchased by Sydney Water.

These changes have been assessed separately in an Amendment Report for the project (Sydney
Water, 2022). The impacts of these changes are minor and do not change the significance of
impacts assessed in the EIS. Public exhibition of this Amendment Report is between 23 March and
5 April 2022.
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4.2 Additional community and stakeholder engagement
since EIS exhibition

Section 2.3 describes the stakeholder and community engagement during EIS exhibition.

4.2.1 Engagement in relation to submissions

Sydney Water has consulted with several stakeholders to clarify content in submissions and/or
discuss Sydney Water’s approaches to responding to issues raised. This includes consultation with
the following:

¢ DPE Biodiversity and Conservation (BCD) and NSW Environment Protection Authority
(EPA) to discuss waterway health issues.

e Brick/clay exploration licence holders around the treated water pipeline to understand any
potential interactions of the project with their licences.

e DPE BCD to seek further information about additional land proposed for reservation under
the National Parks and Wildlife Act 1974 adjacent to Kemps Creek Nature Reserve.

e DPE Water to clarify details about academic papers referenced.

4.2.2 Engagement about project amendments

Sydney Water’'s engagement on the project amendments is outlined in Chapter 6 of the
Amendment Report (Sydney Water, 2022). In summary:

e Most of the amendments arose from stakeholder consultation.
e Sydney Water has consulted with directly affected landowners and those immediately
adjacent to the project changes, either through meetings, phone calls or letters.
4.2.3 Ongoing regular engagement

Sydney Water regularly meets with several organisations about project updates and design
interfaces. This includes:

o fortnightly meetings with Transport for NSW (TfNSW) M12 Motorway team
e quarterly meetings with Greater Sydney Parklands
e monthly meetings with Western Sydney Planning Partnership

¢ monthly meetings with University of Sydney.

4.3 Further assessment

Sydney Water has included additional assessment on the following matters to address issues
raised in submissions:

e Additional assessment on flood impacts at the AWRC site in Appendix C.
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Additional information about dissolved to total nutrient ratios in Appendix D.

Additional assessment of aquatic ecology values, with maps included in Appendix E.
Additional assessment of surface water impacts in Appendix F.

Additional information about impacts to Platypus in Appendix G.

An updated groundwater assessment in Appendix H.

Copies of independent peer reviews of the water quality model in Appendix I.

Sydney Water has also provided the following more detailed technical information to several NSW
government agencies in response to issues raised in submissions:

Detailed hydrodynamic and water quality modelling technical information to NSW EPA and

DPE — BCD. This included a calibration report of the Hawkesbury Nepean and South Creek
Water Quality Response Models (Sydney Water 2021a), an expert review of the calibration
report (Appendix 1) and a full suite of model scenario results including statistical plots.

Detailed Site Investigation for contaminated land to NSW EPA.
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5 Response to State and
Commonwealth agency
submissions

This chapter provides Sydney Water’s response to issues raised in submissions
from Commonwealth and State government agencies.

Two submissions were received from Commonwealth agencies (the Civil Aviation Safety Authority
and Western Sydney Airport, both primarily focused on airport and aviation issues). Sixteen
submissions were received from State agencies.

Each submission has been addressed separately and broken down into discrete issues. Appendix
A summarises the submissions received, categories of issues raised and the section in the
submissions report where they are addressed. In some instances, the subsections below respond
to more than one issue, where the issues are related or very similar.

New or amended management measures resulting from a submission have been noted in the
response and added to the management measures in Appendix B. Appendix B is based on
Tables 15-3 and 15-4 in the Environmental Impact Statement (EIS), with new measures shaded
orange and changes to existing measures in red text.

5.1 Civil Aviation Safety Authority

5.1.1 Airport operations - alignment with National Airports
Safeguarding Framework

Issue description

The Civil Aviation Safety Authority (CASA) notes that the Aviation Safeguarding Report by Aurecon
identifies potential risks by considering each National Airports Safeguarding Framework (NASF)
guideline (NASF, 2018). The risk of distractions to pilots from lighting in the vicinity of Western
Sydney Airport (Guideline E) and the risk of intrusions into the protected airspace of Western
Sydney Airport (Guideline F) have been adequately addressed in the Aurecon Report. CASA
agrees that NASF Guidelines B, D, H and | are not applicable for this matter. Guidelines A and G
are matters for Airservices Australia’s consideration.
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Response

Sydney Water notes that NASF Guidelines A and G are matters for Airservices Australia’s
consideration. Sydney Water and its consultants Aurecon consulted with Airservices Australia
during development of the reference design and the Aviation Safeguarding Report in Appendix AA
of the EIS. Guideline A has been addressed in section 13.2.4 of the EIS, with further clarification
provided in section 5.18.2 of this report. Appendix D of the Aviation Safeguarding Report includes
correspondence between Aurecon and Airservices Australia which confirms that Guideline G is not
applicable to the project.

5.1.2 Airport operations - risk of wildlife strikes

Issue description

CASA notes that in relation to NASF Guideline C, Managing the Risk of Wildlife Strikes in the
Vicinity of Airports, the Airport Operations section of the Environmental Impact Statement
Executive Summary advises that Sydney Water will develop a Wildlife Management Plan for the
AWRC site to minimise the risks caused by wildlife, in particular birds. CASA notes the Sydney
Water Wildlife Hazard Assessment by Avisure provides wildlife hazard management
recommendations at Section 6.2, Table 6.

Response

Management measure AOO2 in Table 15-3 of the EIS commits to preparing and implementing a
Wildlife Management Plan for the Advanced Water Recycling Centre (AWRC) site. Management
measure AOO01 also commits to investigating opportunities for additional measures during detailed
design to manage potential wildlife populations at the AWRC site during operation. The
management recommendations in Table 6 of section 6.2 in Avisure’s Wildlife Hazard Assessment,
in Appendix AA of the EIS, have been summarised into management measures AO01 and AOQ2.

5.1.3 Airport operations - overall view of the project

Issue description

CASA does not object to the proposed Upper South Creek Advanced Water Recycling Centre,
subject to the management of lighting risks and airspace risks as described in the Aviation
Safeguarding Report by Aurecon and the implementation of the recommendations in the Sydney
Water Wildlife Hazard Assessment by Avisure.

Response

Sydney Water notes the importance of appropriate management of lighting, airspace and wildlife
risks. Sydney Water has captured these in management measures AO01-AO03 in Table 15-3 of
the EIS and new management measure AO04 in Appendix B of this report. This new management
measure includes assessing the consistency of any proposed changes to the AWRC design with
the Avisure Wildlife Hazard Assessment.
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5.2 Department of Premier and Cabinet — Heritage NSW

5.2.1 Aboriginal heritage

Issue description

Department of Premier and Cabinet — Heritage NSW supports the following measures in the
project’s Aboriginal Cultural Heritage Assessment and recommends Sydney Water implement
them:

e Mitigation measures for Aboriginal sites in the impact area (Table 6 on pages 82-85).

e Management Policy for Aboriginal heritage (section 11 on pages 88-92).

Response

Sydney Water notes Department of Premier and Cabinet — Heritage NSW support for the
recommended management measures. Sydney Water has added management measure AHO6 in
Appendix B to clarify that these measures will be implemented for the project.

5.3 Department of Planning and Environment — Crown Lands
5.3.1 Land acquisition and easements

Issue description

Crown Lands notes that no Crown waterways are contained within the project footprint (assumed
to refer to the Advanced Water Recycling Centre (AWRC) footprint), however two Crown
waterways, South Creek and Kemps Creek, adjoin the project footprint. Crown Lands advises that
Sydney Water may need to acquire land within Crown waterways or other Crown land, in order to
implement the project. Land may need to be acquired under the Land Acquisition (Just Terms
Compensation) Act 1991.

Crown Lands advises that where pipelines cross Crown land, roads and/or waterways an
easement will be required for protection of the infrastructure. Sydney Water as a government
agency with acquisition powers are able to compulsorily acquire land and easements under the
provisions of the Land Acquisition (Just Terms Compensation) Act 1991.

As the acquisition process may be a lengthy process Crown Lands advises that Sydney Water are
able to apply for interim licensing arrangements.

Crown Lands also advises that the Department may also need to consider the transfer of the
affected Crown roads to the local council or Roads and Maritime Service.

Crown Lands notes that licences or easements must be in place before infrastructure can traverse
Crown land or roads and that authority must be in place before Crown land or roads can be used,
traversed, accessed or infrastructure can be built.
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Sydney Water will continue to work with government and private landowners that may be affected
by the project. Acquisition of easements will be assessed on a case-by-case basis subject to the
asset’s size, location, and impact.

Response

At this stage, Sydney Water does not expect that it will be necessary for it to enter into any licence
arrangements specifically with Crown Lands, nor for it to compulsorily acquire any Crown Land for
the project.

Sydney Water has statutory powers to enter land and carry out works under Part 6, Division 4 of
the Sydney Water Act 1994 (NSW). Sydney Water expects that it will utilise those powers in
accordance with the applicable statutory regime to the extent that the project requires access to
private or government owned land. This is consistent with the longstanding usual practice in
relation to Sydney Water’'s access to land for the purposes of works.

5.4 Department of Planning and Environment — Biodiversity
and Conservation

5.4.1 Flooding - comments on existing case flood model

Department of Planning and Environment Biodiversity and Conservation (DPE BCD) raises a
range of issues about flood modelling relating to the Advanced Water Recycling Centre (AWRC)
site. Given these are primarily technical modelling questions, Sydney Water has included some
broader context below in addition to its response on each technical issue in the following sections.
This summarises relevant flood studies and assessments (in Table 5-1), Sydney Water’s approach
to flood impact assessment, and the conclusions of additional assessment undertaken by Sydney
Water to address issues raised by DPE BCD, described in Appendix C of this report.

Table 5-1 Summary of relevant flood studies and assessments

Flood study/assessment Purpose

Upper South Creek Flood Study This study has been superseded by Penrith City Council’s 2015

(Department of Natural adopted flood study (WorleyParsons 2015a).

Resources, 1990) It uses ARR1987 hydrology and RMA2 software.

Updated Upper South Creek Developed on behalf of Penrith City Council. This is Penrith City
Flood Study (WorleyParsons, Council’'s 2015 adopted flood study which means it is used to
2015a) define flood planning levels for developments in the local

government area (LGA).

The 1% Annual Exceedence Probability (AEP) flood extent from
this model has been used to inform the AWRC reference design
described in Chapter 4 of the EIS.

It uses ARR1987 hydrology and RMA2 software.
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Flood study/assessment

Purpose

Western Sydney Aerotropolis
South Creek Flood Study (AAJV,
2019)

Wianamatta (South) Creek Flood
Study — Existing Conditions
(Advisian, 2020)

Upper South Creek AWRC Flood
Impact Assessment (Aurecon,
Arup, 2021)

This is Appendix L of the EIS.

Upper South Creek AWRC EIS
flood model validation using 1%
AEP hydrographs from INSW
(Aurecon, Arup, 2022)

This is Appendix C in this report.

Developed on behalf of Sydney Water. It has been adapted as
the basis of the Upper South Creek Flood Impact Assessment
(Appendix L of the EIS).

It uses ARR2019 hydrology and TUFLOW software.

Developed on behalf of Infrastructure NSW (INSW). This study is
an update of Penrith City Council’s adopted flood study to
include the most recent 2019 LiDAR data.

1% AEP hydrographs and flood extents from this study have
been used to validate the AWRC EIS flood model in Appendix C
of this Submissions Report.

It uses ARR1987 hydrology and RMA2 software.

Developed on behalf of Sydney Water to assess flood impacts of
the AWRC.

This study uses a trimmed refined version of the Western
Sydney Aerotropolis South Creek Flood Study (AAJV, 2019). It
enables a better focus on potential flood impacts at the AWRC
site rather than the whole South Creek catchment.

It uses ARR2019 hydrology and a Flood Frequency Analysis
(FFA) flow from the Wianamatta (South) Creek Flood Study -
Existing Conditions report (Advisian, 2020) and TUFLOW
software.

Undertaken on behalf of Sydney Water.

This is additional assessment that was undertaken to validate
the AWRC TUFLOW model used in the Upper South Creek
AWRC Flood Impact Assessment (Appendix L of the EIS) and
provide further evidence that the AWRC TUFLOW model is fit for
the purpose of flood impact assessment.

It uses the AWRC TUFLOW model (Appendix L of the EIS) and
adopts 1% AEP hydrographs (obtained from INSW in

December 2021 (extracted from datafiles South Ck Sector - 1%
AEP Flood Extent [Peak of Peaks] Rev G (Advisian, Oct 2020)))
from the Wianamatta (South) Creek Flood Study - Existing
Conditions report (Advisian, 2020). The additional assessment
compares:

1% AEP flood levels between Penrith City Council’s 2015
adopted flood study (WorleyParsons, 2015a) and the AWRC
TUFLOW model (Appendix L of the EIS) using 1% AEP
hydrograph inputs from the 2020 Advisian study.

1% AEP flood extents from the AWRC TUFLOW model
(Appendix L of the EIS) to 1% AEP flood extents from the 2020
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Flood study/assessment Purpose

Advisian Study, using 1% AEP hydrograph inputs from the
2020 Advisian study.

Sydney Water has used 1% AEP flood extents and 1% AEP flood levels from Penrith City
Council’s adopted flood study to inform AWRC design. The AWRC operational area is located
outside the 1% AEP flood extent defined by Penrith City Council.

For the purposes of addressing the project’'s Secretary’s Environmental Assessment Requirements
(SEARSs) and assessing potential flood impact from the AWRC operational area, the EIS used a
trimmed refined version of the TUFLOW model from the Western Sydney Aerotropolis South Creek
Flood Study (AAJV, 2019). This is because the TUFLOW model for South Creek (AAJV, 2019) had
previously been developed by Sydney Water for the purposes of flood impact assessment and was
available for Sydney Water to use. This is considered appropriate because the TUFLOW model
has not been used to set flood planning levels or define absolute flood levels but used only to
assess the relative change in flood levels as a result of development of the AWRC.

Sydney Water notes that TUFLOW is industry accepted flood modelling software and the
modelling described in Appendix L is calibrated (described in Table 5-2 and Appendix C of this
report) and consists of the latest available topographical and hydrological datasets. Penrith City
Council’s older RMA2 flood model is considered outdated due to its age and use of much older
datasets. Given a suitable more up to date TUFLOW model was available which could be adapted
to better assess flood impacts associated with the AWRC site, Sydney Water decided to adopt this
model for the impact assessment. Sydney Water also notes the 2020 Advisian work was still
underway when flood assessment for the project commenced.

Sydney Water obtained the Wianamatta (South) Creek Flood Study — Existing Conditions report
(Advisian 2020) from DPE BCD (Environment, Energy and Science (EES) section) in May 2021
and 1% AEP hydrographs and the 1% AEP flood extent in this study from INSW in December
2021. The 1% AEP hydrograph is the only data that has been provided by INSW and was provided
after completion of the EIS. In accordance with advice from DPE EES during EIS preparation, the
EIS included a flow scenario that closely matches Council’s 1% AEP design flood event conditions.

However, Sydney Water recognises DPE BCD'’s position that the 2020 Advisian study be used as
the basis for defining existing scenario behaviour within the Western Sydney Aerotropolis. To
address this, Sydney Water has undertaken additional assessment (Appendix C and discussed
further in Table 5-2 of this report) using the 1% AEP hydrographs from INSW. This provides further
evidence that the modelling described in Appendix L of the EIS is fit for the purpose of assessing
flood impacts as required by the SEARs and provides a reasonable basis for defining existing
scenario flood behaviour.
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The assessment described in Appendix C (and Table 5-3) shows that by using 1% AEP
hydrographs provided by INSW (Advisian, 2020) the impact of the AWRC on the flood
environment is negligible because there is no encroachment on the 1% AEP floodplain and
therefore no changes to flood conveyance, flood storage or flood hazard. This result confirms the
conclusions of the flood impact assessment in Appendix L of the EIS, that the project’s impacts on
flooding are negligible. The assessment also demonstrates a good level of agreement between
results from the Advisian 2020 model and the modelling in the EIS, with the differences in flood
level a result of Sydney Water's model using more recent topographic data sets.

Issue description

DPE BCD raises several issues relating to the validation and calibration of the existing case model
used in the EIS. Table 5-2 responds to each of these.
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Response

Table 5-2 Response to DPE BCD comments on existing case flood model validation and calibration

Issue raised

Response

DPE BCD notes discussion on validation of
hydrologic and hydraulic models in section 4.3 and
section 4.4.7 is misleading and incorrect and notes
the modelling approach is neither sound nor
appropriate to inform modelling results of the flood
assessment.

DPE BCD notes validation was undertaken using
different models to those used in Penrith Council
flood study and project's XP-RAFTS model uses
ARR2016 not ARR1987 and applied uncalibrated
input parameters. Appropriate calibration is
essential.

DPE BCD refers to losses parameters and
suggests the study uses the least preferable
approach for calibration and validation which
resulted in the model significantly underestimating
the flow (i.e. it is about half the flow value in
Council's adopted flood study). Submission notes
this is inappropriate and inconsistent with NSW's
industry best practice.

DPE BCD notes that if any alternate models used
they must be calibrated and validated to historical
data to ensure discharge and hydrographs, levels
and timing within the hydraulic model for key events
and locations in pre-developed case, match those
in INSW flood model and/or Council's adopted flood
models before commencing design flood events for
existing scenarios.

Sydney Water considers the validation and calibration approach is consistent with NSW industry
best practice and sections 4.3 and 4.4.7 are neither misleading nor incorrect. This table responds
to specific DPE BCD issues raised on this matter.

AWRC Appendix L hydrologic model (XP RAFTS) calibration

Section 4.3 in Appendix L of the EIS discusses that the AWRC XP RAFTS modelling has been
calibrated to the 1988 and 1986 historical events and this was done by Catchment Simulation
Solutions on behalf of Sydney Water (AAJV, 2019). Reasonable calibration was achieved to
1986 peak flow and hydrograph shape at Elizabeth Road gauge and the Great Western
Highway. Loss parameters provided a good fit with those events. Sydney Water considers this
calibration is appropriate for the ARR1987 event.

The AWRC XP RAFTS model described in Appendix L of the EIS uses ARR2019 hydrology for
the existing case model because it is considered appropriate to use both ARR1987 and
ARR2019 parameters. A discussion is provided in section 4.4.7 of Appendix L of the EIS about
how ARR2019 1% AEP peak flow yields a lower discharge than the Penrith City Council’s 1%
AEP adopted peak flow. It also notes the ARR2019 peak flow rates are within the 90%
Confidence Limits produced by WMA Water in that location and show agreement with the flood
frequency estimates. It is noted that this ARR2019 1% AEP peak flow rate is considered in
modelling described in Appendix L of the EIS but is not used to set flood planning levels on the
AWRC site. As noted in the EIS, Penrith City Council’'s endorsed flood planning levels will be
used to set habitable floor levels within the AWRC site.

In accordance with advice provided during consultation, a flood scenario is also presented in the
EIS where flows at the AWRC match Penrith City Council’s adopted 1% AEP flow. This scenario
is considered to closely match Penrith City Council’s 1% AEP design flood event conditions.
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Issue raised Response

Using 1% AEP hydrographs obtained from INSW within the AWRC TUFLOW model

Since the EIS adopts an alternate hydraulic model (TUFLOW), this model has been validated by
comparing results to historical data and hydraulic model results for the 1% AEP event and at key
locations in the pre-developed model case.

To further demonstrate this and address concerns raised by DPE BCD, an additional
assessment is provided in Appendix C that adopts 1% AEP hydrographs provided by INSW and
used in the 2020 Advisian study (referred to as the South Creek Sector Review in documentation
provided by INSW) within the AWRC TUFLOW model. The hydrographs are understood to be
the same as those developed by Penrith City Council and State Government in applying the
NSW Floodplain Development Manual (DIPNR, 2005), and have been appropriately calibrated
and endorsed through the processes prescribed in the Floodplain Development Manual.
Adopting these hydrographs as an additional assessment is considered to now fully address the
hydrologic calibration requirements for the existing case model from DPE BCD.

Only the 1% AEP hydrographs are used at this time because this is the only data made available
to Sydney Water from INSW. The Probable Maximum Flood (PMF) peak flows adopted in the
EIS match the PMF peak flows adopted by Penrith City Council and the PMF flows are suitably
consistent.

Further AWRC TUFLOW hydraulic model validation

To address DPE BCD’s concerns about consistency, further validation of the AWRC TUFLOW
model has been undertaken using the 1% AEP hydrographs provided by INSW and described
above. This validation is considered to address DPE BCD’s concerns that the validation
described in section 4.3 in Appendix L used different hydrologic models.

Validation of AWRC TUFLOW 1% AEP flood levels to historical flood data

Additional assessment described in Appendix C shows that when the 1% AEP hydrographs
provided by INSW were applied to the AWRC TUFLOW model, 1% AEP flood levels show a
reasonable fit to historical 1986 and 1988 flood markers which are reported to be equivalent to
1% AEP events in the Ropes and South Creek catchments respectively.
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Issue raised Response

It is acknowledged that calibration cannot be achieved without the matching topographic survey
of the floodplain from 1988. Notwithstanding this, the comparison between the historical flood
markers is reasonable and this validates that the TUFLOW model performs well at modelling
existing flood conditions and provides a reasonable basis for flood impact assessment.

Validation of AWRC TUFLOW 1%AEP flood extent by comparing with Penrith City
Council’s 1% AEP flood data

The additional assessment in Appendix C compares the 1% AEP AWRC TUFLOW flood extent
(using INSW hydrographs) with Penrith City Council’s adopted 1% AEP flood levels (Figure 1)
and provides further evidence that USC AWRC TUFLOW hydraulic model is reasonable at
modelling existing flood conditions and fit for undertaking a flood impact assessment.

Generally, comparison between the Penrith City Council’'s 2015 adopted flood model and AWRC
TUFLOW model results using the 2020 Advisian flood hydrographs are up to 500 mm higher
adjacent to the Kemps Creek dam and up to 10 mm higher in Wianamatta-South Creek on the
western side of the AWRC site.

Differences in flood level are explained by differences in topographic data adopted by the Penrith
City Council’'s model and AWRC TUFLOW model. It is understood that the Penrith City Council
model uses topographic data from as early as 2006, while the AWRC model uses topographic
data from 2019. Significant changes are apparent between those data sets and as such, the
models will not produce identical flood levels. Locations where topographic differences are most
significant are shown in Figure 1 in Appendix C of the report and Figure 4-12 in Appendix L of
the EIS.

This is consistent with the topographical data differences noted and it is also noted that similar
differences between the Penrith City Council’'s 2015 adopted flood model and the Department of
Natural Resources 1990 flood model have previously been reported (WorleyParsons, 2015a).
Validation of AWRC TUFLOW 1%AEP flood extent by comparing with INSW 1% AEP flood
extent map

The INSW 1% AEP hydrographs were applied to the AWRC TUFLOW hydraulic model and the
1%AEP flood extent results have been compared to 1% AEP flood extent mapping provided by
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Issue raised Response

INSW (referred to as South Ck Sector - 1% AEP Flood Extent [Peak of Peaks] Rev G (Oct
2020)) which has used recent topographic data of the floodplain (Figure 1).

Sydney Water notes no flood level data has been provided by INSW at this time and the flood
levels in the EIS can therefore not be compared, however the flood extent comparison provides
an indication of where flood levels intersect natural topography. Where flood extents match or
are similar, it can be assumed that flood levels are also within a similar range.

A comparison between the 1% AEP model extents are provided below in Figure 1 in Appendix C
which shows a good level of agreement between the INSW hydraulic model (blue outline) and
AWRC EIS model results (block colour ramp).

The AWRC TUFLOW hydraulic model 1% AEP flood extent closely matches the 1% AEP INSW
flood extent map undertaken in 2020. On this basis, the AWRC EIS flood model therefore
reasonably predicts the existing hydraulic characteristics of the floodplain for the 1% AEP event
and therefore provides a sound modelling basis for testing flood impacts associated with the post
development scenario.

Post development flood impact assessment (flood level difference with INSW provided
hydrographs is shown in Figure 2 of Appendix C.

DPE BCD notes that inputs to TUFLOW model The AWRC TUFLOW model uses inputs from the calibrated ARR2019 AWRC XP RAFTS model
were taken from AWRC XP RAFTS model not because it is industry best practice. To address concerns on flow inputs raised by DPE BCD,
Council model. Sydney Water has undertaken additional assessment using 1% AEP hydrographs from the 2020

Advisian model as described above and in Appendix C.
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Issue raised Response

DPE BCD references in titles of figures in section Sydney Water notes that Figure 6-30 refers to WorleyParsons (2015a) 1% AEP flood extent

6.2 that they are based on WorleyParsons (2015) (Penrith City Council’s adopted 1% AEP flood extent). Figure 6-30 is based on the

are misleading and incorrect. WorleyParsons 1% AEP flood extent however the floodway flood storage and flood fringe
categories have been developed using the approach described in section 4 of Appendix L of the
EIS. The intent of Figure 6-30 is to identify the flood planning area used for the project (as
required by the project’'s SEARs) and to confirm that Penrith City Council’s 2015 adopted 1%
AEP flood extent has been used to inform the project’s reference design. Figure 6-30 has been
revised to address concerns that the plan is misleading and is included in Appendix C.
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5.4.2 Flooding - assessing the existing flood condition

Issue description

DPE BCD makes several comments on amending the flood impact assessment to address the
existing flood condition. Table 5-3 includes Sydney Water’s responses to each of these.
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Response

Table 5-3 Response to DPE BCD comments on assessing existing flood condition

Issue raised

Response

DPE BCD notes INSW has previously provided the
Wianamatta (South) Creek Catchment Flood Study
- Existing Conditions report (Advisian November
2020) report to Sydney Water. Information from
Council's flood studies would also be available.

DPE BCD requests Sydney Water identify existing
flood behaviour (pre-development condition) for the
full range of floods up to and including PMF and
outline and map existing flood behaviour based on
Wianamatta (South) Creek Catchment Flood Study
- Existing Conditions report (Advisian, November
2020) report.

Sydney Water has a copy of the 2020 Advisian report but notes that several data requests to INSW
were made over 2021 including after meeting with DPE EES in May 2021. INSW provided 1% AEP
flood hydrographs and corresponding flood extents for Kemps, South and Badgery's Creek in
December 2021.

Sydney Water has used the 1% AEP flood extent from Penrith City Council’s 2015 adopted flood
study to inform the project’s reference design. This means that the AWRC operational area and
detention basins are above the 1% AEP flood planning level so there is no encroachment into
Penrith City Council’s adopted 1% AEP flood extent.

Figures 6-4 to 6-29 in Appendix L of the EIS include existing case (pre-developed) condition flood
mapping (level, velocity and flood hazard) for a range of flows (115-1650 m?s) including the 10%,
1%, 0.2%, 0.5% and the PMF. The flood mapping also includes a flow of 538 m®%s (which is
equivalent to the 1% AEP flow derived from flood frequency analysis (FFA) reported in the 2020
Advisian study.

Sydney Water has completed additional modelling (Appendix C) using 1% AEP flood hydrographs
from the 2020 Advisian study. As noted above, Sydney Water has not been able to obtain any other
data (including flood levels) from the Advisian study. These 1% AEP flood hydrographs are the
same as those adopted by Penrith City Council and by using these hydrographs the AWRC
TUFLOW model now provides a reasonable basis for defining the existing scenario 1% AEP flood
behaviour. Validation of the AWRC TUFLOW 1% AEP flood extent against Penrith City Council’s
1% AEP flood levels and the 2020 Advisian study 1% AEP flood extent (Table 5-2 and Figure 2 in
Appendix C) has shown the AWRC TUFLOW model can produce reasonable results comparable to
Penrith City Council’s 2015 adopted model. Where validation has shown flood levels differ or are
increased from Penrith City Council’s adopted flood model, the assessment in Appendix C notes
this is because topography data used in the AWRC TUFLOW model shows similar differences in
these locations.
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DPE BCD notes the study area should include Given the AWRC flood study and the additional modelling with INSW hydrographs in Appendix C

vicinity of the AWRC, adequate distance upstream has confirmed negligible impact, Sydney Water considers that extending the AWRC TUFLOW

of Elizabeth Drive and downstream to Great model will provide no additional value to the flood impact assessment. This is because the

Western Highway assessment demonstrates negligible impact in immediate vicinity of the AWRC site which means
there will be negligible impacts on existing flood behaviour further upstream and downstream of the
AWRC site.
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5.4.3 Flooding - assessing the developed flood condition and
impact assessment

Issue description

DPE BCD makes a range of recommendations for assessing developed condition and impact
assessment. Table 5-4 provides Sydney Water’s response to each of these.
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Response

Table 5-4 Response to DPE BCD comments on assessing flood impacts of the developed case

Issue raised Response

DPE BCD recommends amendments to the Table 5-2 and Table 5-3 address suitability of models used in the EIS and additional work

existing case model to develop compatible completed to address DPE BCD comments about calibration and validation. On this basis, Sydney
hydrologic and hydraulic flood models to reflect the = Water considers the models used in the EIS are suitable to assess the post-development case.
post-developed case including landform The developed case assessment in Appendix L of the EIS and Appendix C of this report is based
modification and proposed infrastructure, including  on, the project's reference design. The project’s reference design uses Penrith City Council's 2015
AWRC components, pumped systems pipes adopted flood model to locate the proposed AWRC infrastructure outside the 1% AEP flood extent
(trenched and tunnelling) from AWRC and derived in that model which means that there is no filling within the 1% AEP flood extent. Developed
proposed green space area including any case modelling described in Appendix L of the EIS allows for landform modification and includes
earthworks and change in vegetation in floodway modelling the swale that discharges to South Creek and the vegetated green space area. For the
areas vegetated green space area, modelling described in Appendix L assumes that no earthworks fill the

floodplain and uses roughness coefficients which adopt a similar roughness to the existing
floodplain for floodplain roughness planning.

Sydney Water considers that no further amendments of the existing case AWRC TUFLOW model
are required to assess the impacts associated with the AWRC.

DPE BCD recommends that Sydney Water identify =~ Sydney Water considers this was done in the EIS. Figures 6-31 to 6-54 in Appendix L of the EIS

and map flood behaviour for developed condition include developed condition flood mapping for a range of flows (115-1600 m®/s) including the 10%,

for full range of flood up to the PMF 1%, 0.2%, 0.5% AEP events and the PMF. The mapping also includes a flow of 538 m®/s (which is
equivalent to the 1% AEP flow derived from FFA in the 2020 Advisian study). Figure 6-53 in
Appendix L of the EIS shows the 1% AEP FFA developed case flood extent.

In addition, Figure 4 in Appendix C of this report now shows developed condition flood mapping for
the 1% AEP event as adopted by Penrith City Council’'s 2015 flood study. Sydney Water has also
updated Figure 6-53 to show the AWRC operational area and included it in Appendix C of this
report.
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Issue raised Response

DPE BCD recommends Sydney Water identify and  The developed case (operational) impact assessment in section 7 of Appendix L of the EIS

report on impacts of proposed infrastructure for full  identifies that for all flows up to the PMF (as described above) the impacts of the AWRC are

range of flood up to PMF on flood behaviour and on  negligible because there is no encroachment on the floodplain, no change in flood conveyance, and
community for construction and operation. no changes to flood storage or flood hazard within the floodplain. Because the impacts are limited to
DPE BCD recommends Sydney Water assess the AWRC site there are no impacts to the downstream community. For the PMF, the impacts are
impacts of flooding on proposed infrastructure. assessed as low because the modelling indicates some localised backflow impacts which floods the

DPE BCD notes that impacts on flooding due to RINIRG Eeeses et e My impess CvEEkel ok

alignment of pumped systems pipes that are Additional assessment completed in Appendix C of this report shows that for the 1% AEP event as
crossing waterways outside South Creek catchment adopted by Penrith City Council’s 2015 flood study, the impact is also negligible because there is no
should also be adequately assessed. encroachment on the floodplain and therefore no changes to flood conveyance, and no changes to

flood storage or flood hazard within the 1% AEP floodplain. Sydney Water considers that this result
confirms the conclusions of the impact assessment described in Appendix L of the EIS.

Section 7.1 and Appendix L of the EIS note that during operation, pipelines will be underground so
impacts to the flood environment are not expected.

Section 7 in Appendix L of the EIS has identified potential impacts associated with working on or
near flood prone land (including compounds and pipeline waterway crossings) during construction.
These impacts include obstruction of overland flow paths, loss of floodplain storage and hazardous
working conditions. Section 7.1 in Appendix L of the EIS notes that because the duration of
construction activities will be temporary, the likelihood of a 1% AEP event occurring during
construction is very low.

DPE BCD recommends Sydney Water outline The reference design locates the AWRC (including detention basins) infrastructure above Penrith
management measures to offset these impacts for City Council’s adopted 1% AEP flood level so there are no additional measures required to manage
construction and operation this impact. The detention basins at the AWRC site have been designed to function with Penrith

City Council’'s adopted 1% AEP flood level as a tailwater level. The detention basin assessment is
described in section 9.2 and Appendix K (Surface Water Impact Assessment) of the EIS.

The green space area on the AWRC site may have a stormwater management function to facilitate
achieving DPE’s healthy waterway objectives for South Creek. This assessment is described in
section 9.2 and Appendix K (Surface Water Impact Assessment) of the EIS. To ensure impacts
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from the green space area associated with works in the floodplain are avoided, management
measure UDO01 in Table 15-3 of the EIS commits to ensuring the Urban Design and Landscaping
Plan for the AWRC site addresses flooding constraints as detailed design progresses.

Sydney Water has committed to several management measures in Table 15-3 of the EIS to address
temporary construction impacts including:

¢ management measure G06 commits to preparing construction site layout plans for areas that may
be impacted by flooding. This includes identifying flood risk and where possible, locating temporary
stockpiles and buildings outside the 1% AEP flood extent and away from drainage pathways.

e management measure FLO1 commits to a flood preparedness procedure for any works near flood
prone land.

DPE BCD recommends Sydney Water assess the Climate change has been assessed in accordance with the ‘Practical Consideration of Climate

impact of climate change due to increase in rainfall ~ Change — Flood Risk Management Guideline (DECC, 2007) which shows indicative changes in

intensities and should consider life cycle of extreme rainfall for 2030 and 2070. Given the impact assessment in Appendix L of the EIS shows

infrastructure and not limited to 2070 negligible changes to flooding conditions from the AWRC under PMF, Table 9-36 in section 9.3 of
the EIS indicates that the impacts will remain negligible for all less-severe events, including any
possible climate change scenario. This is because the PMF is the largest possible flood that will
impact the AWRC infrastructure at this location, larger than even the most severe flood resulting
from climate change.
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5.4.4 Flooding - general comments

Issue description

DPE BCD makes several general comments about flooding. Table 5-5 includes Sydney Water’s
response to each.
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Response

Table 5-5 Response to DPE BCD general comments on flooding

Issue raised

Response

DPE BCD notes this statement about flood models is
incorrect ‘As part of the Western Sydney Aerotropolis
South Creek Flood Study (AAJV, 2019), a XP-RAFTS
hydrology model and a 1D/2D TUFLOW model (refer to
Section 4.3 and Section 4.4) were prepared for the
South Creek catchment and validated against previous
studies. These models were used as the basis for
development of the models in the AWRC study.’

It also notes DPE EES position on how flood
studies/management is being overseen in the
Aerotropolis, with Western Sydney Planning Partnership
having engaged Advisian to undertake the Western
Sydney Aerotropolis Flood Impact and Risk
Assessment.

DPE BCD notes NSW Flood Prone Land Policy does not
exclude the location of stormwater infrastructure in the
1% AEP flood extent if development demonstrates there
are no detrimental impacts on flood behaviour or
community. Infrastructure such as basins should be
excluded from the floodway and flood storage areas as
the areas are essential for the conveyance and storage
of the flow during flood and would result in detrimental
impact on flood behaviour and on the community.

The statement about the models used by Sydney Water to assess flood impacts in the
EIS is correct.

Sydney Water considers that clarifications on flood models in Table 5-2 and Table 5-3
above and additional assessment in Appendix C demonstrate that the flood impact
assessment described in Appendix L of the EIS aligns with the Wianamatta (South)
Creek Catchment Flood Study - Existing Conditions report (Advisian, November 2020)
and that it is fit for the purpose of flood impact assessment.

Sydney Water reiterates the AWRC reference design is informed by Penrith City
Council’'s 1% AEP adopted flood extent and the AWRC and detention basins do not
encroach on the 1% AEP flood extent.

As noted above, the flood detention basins in the reference design are outside Penrith
City Council’s 1% AEP flood storage and floodway extents as defined by Penrith City
Council’'s 2015 adopted flood study so there is no loss of floodplain storage or
conveyance under the 1% AEP flood extent.

The green space area is located within Penrith City Council’'s adopted 1% AEP flood
extent however, it will be designed to ensure impacts associated with works in the
floodplain are avoided.
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5.4.5 Project options - dry weather flows to South Creek

Issue description

DPE BCD notes its support for Sydney Water’s strategy of not releasing dry weather flows to
South Creek to achieve DPE EES flow objectives. It also notes that flow objectives have been
finalised since the EIS was written, although this does not affect the proposal to exclude dry
weather flows from the AWRC to South Creek.

Response

Sydney Water notes DPE BCD’s support for not releasing dry weather flows to South Creek and
that flow objectives have been finalised. Sydney Water considers no further response is required to
this issue.

5.4.6 Design requirements - Western Parkland City stormwater
harvesting

Issue description

DPE BCD notes that the EIS was developed ahead of approval of a regional stormwater strategy
for the Western Parkland City. It notes that it expects the EIS to be significantly revised to
accommodate a reticulated harvesting system to ensure the integrated water cycle management
strategy is implemented, given Sydney Water has publicly discussed this approach via a purple
pipe. The submission notes a key factor that must be incorporated is scenario analysis/modelling
to demonstrate the AWRC and associated pipelines have volume/capacity to accommodate the
harvested stormwater and manage wet weather releases to South Creek. It is assumed wet
weather releases are occurring during flood events and expected that the revised EIS will be
strategically aligned with flood impact assessment.

Response

Stormwater harvesting across the Western Parkland City is out of scope for this project. Sydney
Water is separately developing approaches for integrated water cycle management in the
Aerotropolis, including stormwater harvesting. These approaches are still progressing to a stage
where they are ready to seek planning approval. They will be subject to appropriate modelling and
analysis, and consideration of how they interact with the AWRC. The planning approval pathway
will be identified once planning has progressed.
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5.4.7 Hydrodynamics and water quality, ecohydrology and
geomorphology - modelling impacts on receiving waterways

Issue description

DPE BCD notes that it is unable to assess whether the EIS adequately quantifies the extent of
impact of AWRC operation on receiving waters because:

e itis heavily dependent on a coupled series of models but summary statistics on
performance and uncertainty are not provided. Without understanding magnitude and
source of model error, it is difficult to determine whether these errors mask the variance
from environmental benchmarks or objectives

e the assessment is mostly qualitative but can be extended and made more robust via simple
quantitative statistics

e itis unclear whether cumulative impacts over time were assessed, or whether the model
runs were limited to one year simulations.

The submission also raises several more specific comments on Appendix F of the EIS related to
hydrodynamics and water quality.

Response

Sydney Water has completed complex and industry best practice modelling, described in Chapter
8 and Appendix F of the EIS, to assess how the releases of treated water from the AWRC may
impact the hydrodynamics and water quality in the receiving waters of South Creek and the
Hawkesbury Nepean River. Stage 1 and future stages of the AWRC were evaluated along with
cumulative impacts of other expected changes in the surrounding catchments.

Hydrodynamic and water quality modelling software was used to simulate the existing and future
waterway conditions and predict potential impacts from the AWRC releases.

Two Water Quality Response Models (WQRMs) were upgraded specifically for use in the
assessment to allow simulation of the relevant hydrodynamic and water quality processes in the
Hawkesbury Nepean River and South Creek. Further detail is provided in section 8.2.3 of the EIS,
including an overview of models used and the interfaces between them in Figure 8-2.

Calibration of the WQRMs has been detailed in the Hawkesbury Nepean and South Creek
TUFLOW FV and AED2 Model Calibration Report (Sydney Water, 2021a).

Three different types of model scenarios were developed to incorporate a range of catchment
conditions and releases that could be expected during the operational life of the AWRC, including:

e baseline scenarios to represent current (circa 2020) conditions

e background scenarios to simulate catchment and waterway conditions expected in 2036
and 2056 without the introduction of AWRC releases

e impact scenarios to allow targeted evaluation of any potential impacts from the treated
water releases from the AWRC.
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All scenarios were run for a representative dry and wet year to understand the range of
potential impacts under different climatic conditions.

For brevity and commentary purposes, only a selection of results were presented in the main body
of the Hydrodynamic and Water Quality Impact Assessment report, with a complete set of results
provided in Appendix D for representative scenarios. Sydney Water provided DPE a complete set
of results in December 2021, presented as timeseries, box and whisker and longitudinal profile
plots, for all the scenarios. Sydney Water also provided a copy of the Model Calibration Report
(Sydney Water, 2021a).

The modelling, analysis and assessment process was a comprehensive piece of work that
considered potential water quality and hydrodynamic impacts across a wide range of potential
scenarios. Independent experts have confirmed it is robust and fit for purpose. Table 5-6 provides
detailed and specific responses to DPE BCD’s comments.
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Table 5-6 Response to DPE BCD comments — modelling impacts on receiving waters (South Creek)

Issue raised

Response

Provides comments on App F Hydrodynamics and
Water quality - Part 1. Reviews of models not
provided as part of EIS, nor has information/data on
uncertainty estimates for modelling. Recommended
that summary of model reviews, numerical
performance statistics and uncertainty estimates be
included with the EIS. Until this information
available, DPE EES unable to decide on extent of
impact of AWRC releases on water quality in South
Creek.

Water Quality Response Models (WQRMs) were
developed and calibrated using only a 1-year time
series, and an additional two month warm up period
for the model run. The rationale for a limited time
series needs to be better explained, given that
typical periods for good model development are
between 5-10 years.

The EPA raised a similar issue and Sydney Water’s response in sections 5.10.6 and 5.10.7
provides further detail about the model review process and information about model
performance and uncertainty.

In December 2021, Sydney Water provided DPE EES with additional detailed information
about the modelling to address this issue, including:

e Hawkesbury Nepean and South Creek TUFLOW FV and AED2 Model Calibration Report
(Sydney Water 2021a)

¢ independent review of the calibration of the Hawkesbury Nepean and South Creek
hydrodynamic and water quality modelling (by Mr Brett Miller, Principal Engineer for Hydraulics
and Modelling at the UNSW Water Research Laboratory) (Appendix I)

o complete set of model results including all scenarios, presentation formats and statistical plots.

Sydney Water believes this additional information will assist DPE EES in assessing the extent
of impacts of AWRC releases on water quality in South Creek.

The Hawkesbury Nepean Source model, which helps drive the WQRMSs, simulates the
catchment processes of hydrology. This model was calibrated and validated over 13 years
between 2005 and 2018. Given low model run times, reduced complexity in regard to their
setup and inputs, models like this Source model are typically calibrated over decades,
principally for hydrology but to a lesser extent, water quality.

The WQRMs are much more intensive in terms of their setup, inputs, processes simulated,
targeted timelines and associated run times. This means the calibration and validation of the
WQRNMs also require detailed inputs on timelines and a selection of relatively recent years to
simulate current catchment and population conditions. Accordingly, they were calibrated and
validated using four 14-month simulations (12 months of analysis duration with two months of
warm up). As outlined in section 4.1 of the calibration report of the Hawkesbury Nepean and
South Creek Water Quality Response Models (Sydney Water 2021a), and section 4.1.2 of
Appendix F of the EIS, water quality calibration for the WQRMs was undertaken over the
period July 2017-June 2018. This year was selected as it presented the most extensive and
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Issue raised Response

comprehensive dataset within both Hawkesbury River and South Creek. The period could
therefore be used to constrain the parameter selection during the calibration process.

Validation years for the WQRMSs included July 2013-June 2014 and July 2014-June 2015.
These periods were selected as representative dry and wet years, respectively. Due to more
extensive monitoring data, an additional validation year, July 2012-June 2013, was also run for
the Hawkesbury-Nepean WQRM.

Modifications to the above periods were required for calibration and validation of the WQRM
pathogen modules. Due to limitations in relevant monitoring datasets, July 2012-June 2013
and Jan 2018-Dec 2018 were selected for calibration and validation purposes for pathogens in
the South Creek WQRM.

Sydney Water’s experts consider the above calibration and validation periods do not represent
a limited time series and significantly exceed industry practice which typically includes a one
year calibration period and a one year validation period.

Sydney Water’s experts are not aware of any WQRM model development that includes 5-10
years of calibration, and do not consider this to be standard practice for this type of modelling.
The inputs required for the WQRMs are extensive and it is not as simple as running the model
for longer. Validation and calibration across a 10-15 year timescale would require ‘evolving’
boundary conditions to force the model to represent these changes, such as for land use. This
adds another level of complexity and relies on the data to represent the changes being
accurate and available.

It is also noted that the WQRMs are very complex simulation tools, with corresponding high
computational requirements and geographic scope of modelling, which Sydney Water also
considers exceeds industry best practice.

With respect to the scenario simulations, the models were run over two one-year periods that
were representative of higher and lower rainfall years. Each of these simulations included a
two month ‘warm up/conditioning’ period to allow the models to adjust to new loading
conditions. Sydney Water experts and independent reviewers also consider this an approach
that equals or surpasses typical industry practice.

Upper South Creek Advanced Water Recycling Centre | Submissions Report Page 64



Issue raised Response

Unclear whether cumulative impacts of AWRC The scenarios are one year time spans that reflect 2036 and 2056 conditions.

releases over time have been assessed..ModeIIed It is not yet possible within the modelling community to run 20-30 year coupled catchment -
outcomes are presented for only 1 year time spans.  estuary models to assess cumulative impacts. This is due to restrictions in computational

Important to clarify whether the 2036 and 2056 ability, and issues relating to error accumulation over longer simulations. Sydney Water is
scenario outputs reflect the potential @pact of the currently developing the capacity to run longer term planning simulations as part of future
cumulative releases from 2020 (baseline) or model development initiatives undertaken as part of the Hawkesbury Nepean Science Working

whether the scenario outputs just reflect the change  Group roadmap. This applies to both the Hawkesbury Nepean and South Creek WQRMs.
in population growth and development. If the latter,

then recommended that models are run to produce
the time series to allow cumulative impacts over
time to be assessed.

It is typical for these complex water quality model simulations to run indicative future scenarios
as snapshots. Running an ensemble of snapshot simulations gives insight into a range of
plausible future conditions.

In the context of the AWRC releases, it is noted that the AWRC nutrient load input is low (~1%
of total Hawkesbury Nepean catchment) and tends to have a generally beneficial effect on
water quality. By not running a cumulative simulation for 20+ years, the snapshot scenarios are
inherently conservative estimates, as they do not account for the generally lower nutrient
concentrations that would potentially develop in the system over time.

The cumulative effects on the river are considered by comparing the AWRC release scenarios
(impact scenarios) with other changes due to land-use and projected wastewater treatment
plant (WWTP) changes (included in the background and impact scenarios). The model runs
suggest that the cumulative changes in the river will be dominated by changes in catchment
development, climate change driven changes in flow and temperature and WWTP discharge
changes, rather than the AWRC releases.

Analysis of extent of impact is qualitative, making it  The NSW Environment Protection Authority (EPA) raised a similar issue and Sydney Water’s
difficult to determine whether the impacts are response in section 5.10.7 provides further detail about the range of assessment methods
indeed 'slight', 'marginal’ or 'minor' as reported. The used, including quantitative analysis such as statistical box-whisker plots.

typical approach is to use a worst expected value As noted above, in December 2021, Sydney Water provided DPE EES with a complete set of

assessment or exceedance of medians in relation model results including all scenarios and presentation formats.
to quartiles, and an analysis of frequency of

exceedance.
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Response

The analysis of extent of impact does not appear to
be comparing 'apples with apples'. Water quality
objectives (guideline values) are for long term
ambient conditions and ideally not compared to
individual release events as show in the various
plots. Recommended that in addition to existing
plots, the annual median over an extended time
series (to represent ambient condition) be
calculated and be compared to the objectives. For
example, box and whisker plots that Sydney Water
used to analyse the monitoring data could also be
created for the modelled data.

The analysis of the extent of impact needs to be
extended to identify the change in the
biogeochemical regime because of the releases.
Changes to the 'water quality regime' could affect
primary productivity and subsequent upper trophic
levels.

The analysis approach is explained in more detail in section 5.10.7 of this report and in
section 4.6.4 of the Hydrodynamic and Water Quality Impact Assessment in Appendix F of the
EIS. In summary, scenario impacts were assessed using several methods:

e understanding the broad changes caused by the scenario in the mean river condition
(longitudinal profiles)

e understanding how wet and dry periods and events in different years would differ (time-series
plots)

e understanding how the statistical nature of the variable is anticipated to change, including the
likelihood of guideline exceedance with and without AWRC releases and any outliers (box-
whisker plots).

As noted above, in December 2021, Sydney Water provided DPE EES with a complete set of
model results including all scenarios and presentation formats. This included all formats of
model results.

The structure of the WQRMs includes modules to simulate a suite of biogeochemical
processes including nutrient cycling and algal growth/primary productivity.

Further details relating to the model structure are presented in section 4 of the Hydrodynamic
and Water Quality Impact Assessment and in the finalised Hawkesbury Nepean and South
Creek TUFLOW FV and AED2 Model Calibration Report (Sydney Water 2021a), provided to
DPE EES in December 2021.

The results from the model scenarios highlight the localised and generally beneficial effect the
releases have on waterway condition in terms of reducing nutrient levels.

The modelling also indicates that the extent and type of changes to nutrient concentrations are
almost negligible compared to other stressors facing the system. The modelling provides no
evidence that a fundamental shift in the biogeochemical regime is anticipated due to the
AWRC releases. As the water is cooler in summer, it has higher oxygen content and generally
lower nutrients overall. The releases would therefore potentially push the regime away from a
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eutrophic phytoplankton dominated system towards a mesotrophic system. However, as the
projected nutrient reductions are quite modest this may not be significant.

Regardless, the changes associated with the land-use development and other stressors on the
system are projected to be the main driver of regime change, shifting the balance of nitrogen to
phosphorus relative to the current condition as more urban runoff is added. Further refinements
to the model as planned through the Hawkesbury Nepean Science Working Group will allow
Sydney Water to address the question of altered flow and urban nutrient loading with more
confidence in future projects.

Assessments of potential impacts on higher trophic levels are also addressed in the Aquatic
Ecology Impact Assessment (Appendix H of the EIS). In summary there is a risk that short term
localised impacts to the water quality regime may occur which may affect primary production,
which is evidenced primarily through short lived spikes in chlorophyll a (as predicted in the
Warragamba River). In this location, only advanced treated water would be released and the
spikes may be a product of lower turbidity as well as nutrient availability. Depending on the
magnitude and duration of these spikes, there is potential that dissolved oxygen depletion of
the water column may occur which can cause knock on effects to higher trophic level
organisms, particularly fish species that are not particularly mobile.

There is also potential for an increase in primary production response, particularly by benthic
species of diatoms and algae. This could drive a shift in the community assemblage which in
turn may increase or decrease favoured food resources of benthic macroinvertebrate species
which may result in a shift in community composition.

As a result, this may then affect food resources of higher order species that rely on invertebrate
prey as a primary resource for food.

Although there is not enough understanding of the Warragamba River to make specific
predictions about how the trophic cascade will react, it is anticipated that any change driven by
the water quality regime will be localised and short lived.
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Response

It is important to recognise that the various nutrient
forms making up the total concentrations for
nitrogen and phosphorus in the DPE EES water
quality objectives. The ratio of totals to the
bioavailable (inorganic) forms (eg total nitrogen
(TN) : dissolved inorganic nitrogen (DIN)) in the
AWRC releases should be used to inform the
overall impact assessment.

Sydney Water has identified the impacts (on water
quality) of primary treated sewage releases from
the AWRC to South Creek during severe wet
weather events are minor and temporary given the
events are rare and will be diluted. However,
without a longer-term time series analysis of these
severe wet weather events, it is difficult to assess
whether there are any cumulative impacts of this
strategy. DPE EES notes that there are impacts

related to elevated toxicants and bank effects at the
site of release or primary treated sewage during the

wet weather events.
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As outlined in section 8.2.2 and 8.11 of the EIS, Sydney Water is undertaking a baseline
environmental monitoring program to understand water quality conditions in waterways
potentially impacted by the AWRC releases. The program will be continued in the post-
commissioning phase to allow impacts to be analysed.

Appendix D of this report provides a supplementary analysis of dissolved to total nutrient ratios.
The results compare the baseline, background and impact scenarios for a representative set.
In general almost all sites show negligible differences when comparing with or without the
AWRC release. The only notable difference is a marginal increase in DIN:TN at the location
downstream of Wallacia Weir and Warragamba River and some difference noted in Penrith
Weir. When interpreting this however, it is important to note that the mean concentrations of
nutrients are predicted to decrease at these locations.

With respect to South Creek, the impacts from the AWRC releases are predicted to be
infrequent, and short lived. Releases that include primary treated water are expected to occur
two to three times per year but may vary between zero and six events per year.

Further, the EPA submission notes that it is correct that the instream impacts will be negligible
in South Creek itself due to short water residence times during wet weather flows, and
considers the real impacts will be felt once this water reaches the freshwater tidal pool
(Windsor to Wisemans Ferry reach) where residence times increase significantly. The
response in section 5.10.20 addresses this point.

The capacity to run longer term simulations using the WQRMs is discussed above (refer to the
third row of this table). Due to the frequency, volumes and timing of the releases, in
combination with the characteristics of South Creek, the risk of cumulative impacts on
downstream reaches of South Creek is considered very low. Further longer term modelling of
the creek is therefore not considered of value, or warranted.

With respect to the risk of impacts from the AWRC releases to South Creek, other sections of
this report also address this matter:
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5.4.8 Ecohydrology and geomorphology — South Creek

Issue description

DPE BCD raises several comments on Appendix G of the EIS related to ecohydrology and
geomorphology. Table 5-7 addresses each of these issues.
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Response

Table 5-7 Response to DPE BCD comments on the Ecohydrology and Geomorphology Impact Assessment

Issue raised Response

DPE BCD notes that DPE EES has finalised flow Sydney Water acknowledges the changes to the flow objectives. The new flow objectives are
objectives for South Creek meaning Table 2 included in section 5.4.16 and also discussed in section 5.4.9. Sydney Water confirms that
(page 22) should be replaced with the table provided the changes to frequency and duration of freshes do not affect the overall outcome of the

in their submission. DPE BCD notes that the main Ecohydrology and Geomorphology Impact Assessment.

changes are to frequency and duration of freshes,
but do not affect the overall outcome of the
Ecohydrology and Geomorphology Impact
Assessment. This is because the impact assessment
has a different definition of freshes from that used by
DPE EES and therefore did not include this
comparison in the assessment.

DPE BCD notes that the impact assessment Sydney Water confirms that the Ecohydrology and Geomorphology Impact Assessment relies
outcomes are dependent on the accuracy of the on model outcomes from Appendix F (Hydrodynamic and Water Quality Impact Assessment).
outcomes of models in Appendix F. As above, it is Additional information on these models, including the calibration report, independent review
difficult to assess extent of change or impact without  and a complete set of scenario results were provided to DPE on 23 December 2021 for
information on the model performance and sharing with DPE BCD.

uncertainties. In this specific impact assessment, the
baseline scenario has been disregarded by
Streamology due to the uncertainty in the baseflow
predictions compared to gauged data. Only relative
differences between the background and impact
scenarios were considered, but if model
performances are not reported it is difficult to
determine whether the model errors mask the
variances among the scenarios.
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Issue raised

Response

DPE BCD notes that the terminology on the
percentiles are not intuitive for those that are
unfamiliar with flow exceedance curves (eg 10th
percentiles are identified as high flows and 90th
percentiles as low flows).

One main point in the impact assessment is the
relative impact of urban developments compared to
the AWRC releases. It is unclear whether the
modelling has considered DPE EES's stormwater
controls for South Creek, which is expected to be
achieved for all new developments.

Flow exceedance curves show the percentage of time in a flow record that flow exceeds a
particular value. The median daily flow is the 50" percentile value (that is, half the time flows
are lower than this flow, and half the time they are higher). Higher flows occur less frequently
(eg 10" percentile flows or less, which is a flow only exceeded 10 percent of the time). Low
flows occur more frequently (eg 90" percentile values or greater, which is a flow exceeded 90
percent of the time). This is a standard method of describing flow exceedance curves and

associated percentiles.

The Parklands scenario has been modelled and used as a basis for considering DPE EES
stormwater controls for South Creek. The Parkland scenario represents a vision of a greener
and cooler landscape for Western Sydney than current urban forms being delivered under

Business as Usual (BaU) conditions.

The Parklands scenario is represented in the Source catchment model through changes to
the imperviousness values for Parkland urban forms. This is an appropriate representation of
the stormwater management measures based on the information available at the time of this

study and the scale most relevant to the receiving water model used for the project.

The Parkland urban form is represented in the Source catchment model as land use areas.
The land use areas were based on a combination of datasets including the consolidated
growth forecast geospatial data and land use typology data prepared by COX Architecture for
INSW. The percentage of imperviousness for the Parkland urban form was based on draft

data available from the Aerotropolis precinct planning.
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5.4.9 Ecohydrology and geomorphology — comparison to flow
objectives

Issue description

DPE BCD notes that the upland drainage area should be included in Table 30 for transparency of
calculations when comparing to the DPE EES flow related objectives. The modelled (scenario)
daily flow volumes in Table 30 are significantly lower than the DPE EES flow objectives, and it is
hard to determine from the text whether the modelled daily flow volumes are for the AWRC
releases only or whether they include the stormwater discharges too or even whether the
calculations are correct. This section of the document needs to be better explained.

Response

Sydney Water and consultants from Streamology have reviewed Table 30 of the Ecohydrology and
Geomorphology Impact Assessment (Appendix G) of the EIS in response to DPE BCD’s comment.
An incorrect drainage area was used in the original calculations. An updated and expanded
version of Table 30 is provided in Table 5-8. This includes the updated criteria provided by DPE
BCD in its submission. The median and mean daily flow volume have been converted using a
drainage area of 96 km?. This represents the South Creek catchment area upstream of the
Badgerys Creek confluence. The mean annual flow volume that was included in Table 30 has not
been included, given that it is not a criterion provided by DPE BCD. Text shown in red indicates
where a criteria is predicted to be exceeded.

The key changes as a result of the updates include:
¢ Baseline median daily flow volume exceeds the pre-development criteria.

e Background and impact scenarios exceed the mean daily flow criteria. There is little
difference between the background and impact scenarios which highlights that the main
contribution is the predicted changes in land use and associated increase in stormwater
flows. The AWRC releases make a negligible contribution to overall flow volumes.

e Cease to flow metrics continue to not be met. This was previously discussed in Appendix G
of the EIS.
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Table 5-8 Comparison of flow objectives performance criteria to baseline (SC00), background (SC01-4) and impact (SC05-8) scenario
results for key metrics about 500 m downstream of the AWRC release to South Creek

Metric Updated DPE EES criteria Converted criteria Modelled results at AWRC release*
Pre- Post- Pre- Post- Baseline? Background?® Impact®

development development development development (SC00) (SC01-SC04) (SC05-SC08)
Median daily flow 71.8+22.0 1095.0 + 157.3 0.7+0.2 105+1.5 2.3 ML/day 6 — 7 ML/day 7 — 9 ML/day
volume L/ha/day L/ha/day ML/day’ ML/day"
Mean daily flow 2351.1 £ 604.6 5542.2 + 320.9 226+5.38 53.2 £ 3.1 27.7 ML/day 66 — 99 ML/day 67 — 101 ML/day
volume L/ha/day L/ha/day ML/day" ML/day"
Cease to flow 0.34 +0.05 0.03 + 0.01 n/a n/a 0.09 0.03-0.09 0.03-0.09
(proportion of
time/year)
Cease to flow — 39.2+8 39+1.2 n/a n/a 0.1 0.1-0.2 0.1-1.9
Duration (days
per year)

Notes to table:

1. Based on 96 km? drainage area.

2. Baseline scenario has been compared to pre-development criteria. Sydney Water notes that earlier versions of the DPE BCD criteria referred to the pre-
development criteria as applying to first and second order streams (which does not include South Creek). In the absence of published guidance on how to apply
these criteria, Sydney Water has taken this approach.

3. Background and impact scenarios have been compared to the post-development criteria.

4. The modelled daily flow volumes are predicted flow volumes in South Creek and include stormwater and AWRC releases.
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5.4.10 Ecohydrology and geomorphology — risk assessment

Issue description

DPE BCD notes that the extent of impacts is based on a risk assessment matrix, noting it is based
on technical expertise. Given the nature of this assessment, DPE BCD recommends that the
document be updated with details of how the modelled and field data were translated into the
likelihood and consequence criteria in the matrix. Typically for expert opinion-based approaches, a
range of stakeholders affected by the decision and/or with subject matter expertise should be
consulted. Given there are modelled data, it is strongly recommended that Streamology scope
options to make the risk assessment quantitative rather than qualitative. For example, the
modelled outcomes could be categorised according to quartiles, and for each quartile to represent
one of the unlikely to almost certain scores in the risk matrix.

DPE BCD also note that overall, it is difficult to determine whether the assessment of low impact is
correct given the qualitative nature of the assessment.

Response

Subject matter experts

A range of experts with subject matter expertise were involved in assessing or reviewing the risk
assessment, including:

e Dr Geoff Vietz is a fluvial geomorphologist and stream management specialist with more
than 22 years of relevant experience.

- Geoff is the Director and Principal Scientist of Streamology Pty Ltd. Geoff has been in
technical and managerial roles on projects throughout Australia and internationally. His
specialties include geomorphology, sedimentology, ecohydraulics and environmental
and operational flows as they apply to both rural and urban environments, river
rehabilitation, monitoring and evaluation, and strategic water resources management.
He has extensive experience in waterway design through several major engineering and
waterway consulting companies.

— Geoffis also a Senior Research Fellow at The University of Melbourne with the
Waterway Ecosystem Research Group. His research is focused on the geomorphology,
ecohydraulics and management of waterways, and is internationally regarded for his
work on urban stormwater and stream response. He has authored and co-authored
over 30 scientific papers, three book chapters, more than 100 technical reports and has
been chief editor of the Australian Stream Management (ASM) Conference proceedings
since 2014, and was most recently on the 10ASM Scientific Reference Panel.

- Geoffis a Fellow of the Peter Cullen Water and Environment Trust and past-president of
the River Basin Management Society. Geoff has lectured on fluvial geomorphology,
hydrology, river rehabilitation and environmental flows and is a member of the
Australian and New Zealand Geomorphology Group and International Association of
Geomorphologists. These, and other roles, are focused on knowledge transfer and
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scientifically-based decision making: to achieve better management and policy
development for catchment, waterway and water management.

e Dr Christine Lauchlan Arrowsmith is a highly experienced waterway engineer specialising in
hydrology, hydraulics, and sediment transport. She has over 22 years experience in river,
estuary and coastal investigations, from the analysis of river, estuary and coastal processes
through to both physical and numerical modelling of such systems. Her project experience
spans a range of water related projects, focusing on the analysis of; river systems (flood
studies, hydraulic-geomorphic analysis, eco-hydraulics and scour), estuaries
(environmental flow requirements, water quality, monitoring programs), and coasts (coastal
processes, coastal erosion and inundation hazard assessments, coastal adaptation studies,
outfalls and water quality, asset management).

e Dr Chris Gippel has been continuously involved in applied science related to hydrology,
environmental hydraulics and fluvial geomorphology for 38 years. He has a First Class
Honours Degree in Geography (1983) and a PhD in Hydrology and Geomorphology (1989).
He is currently an independent consultant undertaking projects within his range of expertise
for government and the private sector in Australia and other countries, and is also an
Adjunct Senior Research Fellow with the Australian Rivers Institute, Griffith University. His
research and applied work covers a range of fields, including:

river and lake health assessment

— assessment of environmental flow requirements

— prediction of river geomorphology

— numerical modelling of dam operations and downstream impacts
— stream design and rehabilitation

- lake and wetland water balance

— hydrological prediction and hydraulic modelling for ecological and geomorphological
objectives

— assessment of hydraulic, hydrological and geomorphological impacts of developments
such as mining, industrial and urban development, dam construction and operation, and
pipeline construction and operation

- terrain and remote sensing analysis for landform, vegetation and watercourse definition.

— Dr Gippel developed the hydrology software Flow Health
(http://watercentre.org/portfolio/rhef/project-resources/flow-health-hydrology-
assessment-tool), and was a co-author of the international text book Stream Hydrology:
An Introduction for Ecologists (Wiley & Sons, Chichester). Dr Gippel regularly
undertakes peer review for journals, and acts as an Expert Witness to the Courts.
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Sydney Water considers that the involvement of these highly qualified and experienced
subject matter experts has led to a risk assessment that is fit for purpose. Given this and the
predicted minor nature of the impacts, involving a range of affected stakeholders in the risk
assessment process would not have increased its robustness.

Approach to risk assessment

The risk assessment for Nepean River is quantitative as it considers the explicit changes in
hydraulic metrics (velocity, water surface elevation, wetted perimeter and shear stress) along the
waterway under different flow conditions, including the AWRC releases and the likely impacts of
these on the waterway. Hydraulic modelling, proportional changes, and the physical relationships
to geomorphology, are empirically derived and objective. These data demonstrate the almost
imperceptibly small changes occurring in metrics such as surface water level or velocity, as a
result of releases. The following sections provide some further detail about how the likelihood and
consequence categories were defined and examples of how they were applied.

e Likelihood was defined according to a series of categories based on geomorphic sensitivity.
Geomorphic sensitivity describes the propensity of landforms to respond or adjust to
environmental disturbance (see Fryirs, 2017 and Fryirs and Brierley, 2016). Sensitivity was
based on the RiverStyles approach (defined by the Fragility Index in the RiverStyles
database) and data. It also drew on the commonly used environmental flows approach
where changes in hydraulics are used to inform likely geomorphic changes. The only
increase in rigour could be undertaken post hoc, where actual measurements of change
are used to determine sensitivity to stressors (such as in Khan and Fryirs, 2020). This is
obviously not possible for an a priori assessment such as for the likely impacts of the
AWRC.

e The consequence of any changes associated with releases from the AWRC was assessed
using the results of the hydraulic modelling. The consequence categories were described in
section 4.8 of Appendix G of the EIS (Ecohydrology and Geomorphology Impact
Assessment). The consequence considers the temporal and spatial magnitude of changes
along each reach. The consequence has been aggregated across each reach, where a
reach was defined based on its typical geomorphic form and conditions and taking into
account the proposed treated water release locations.

In response to the suggestion of using quartiles to define risk assessment categories, there are no
data with which to define quartiles. The sensitivity and potential geomorphic response are not
measured by a single variable or variables whereby the absolute range of change has a direct
outcome (as can be the case for water quality parameters). The geomorphic conditions are also
very site specific which means it is not feasible to use standard categories. As a result, expert
judgement has been used based on the literature noted above to assess the overall impact and
risk.

The results of the likelihood and consequence assessment were combined in a standard risk
matrix. The content below provides some examples of how the risk assessment approach was
applied in Nepean River and South Creek.
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Section 6.1.4 of Appendix G of the EIS presents the hydraulic modelling results for the Nepean
River reach from Wallacia Weir to Warragamba River. This section is defined as a bedrock
controlled gorge in the RiverStyles database (Table 19 of Appendix G) with a low sensitivity to
change (Table 20 of Appendix G). Therefore, as defined in Table 11 of Appendix G, the likelihood
of change is categorised as unlikely.

Nepean River

Consequence is an assessment of the likely impacts of any given change. Hydraulic changes in
the reach between Wallacia Weir and Warragamba River (eg depth, velocity, shear stress)
identified through hydraulic modelling are in a range where they would be imperceptible in the field
and the consequence of these changes is therefore insignificant in terms of measurable
geomorphic change. For instance, the modelled results for this reach show that for the 50 ML/day
AWRC release scenario the water surface elevation change varies from +0.01 to +0.05 m, velocity
changes are typically around 0.05 m/s with a higher increase of 0.25 m/s across a steep riffle
section (<100m in length), and shear stress increase is typically < 1 N/m? except for the steep riffle
section. These changes are insignificant as they would not result in any measurable geomorphic
changes (ie they would not increase the sediment transport rate above the threshold for the bed or
bank materials within this reach). Table 5-9 (taken from Appendix D in Appendix G of the EIS)
provides an example of the shear stress thresholds required for sediment mobilisation. The
modelled changes do not increase the shear stress above these threshold values for the relevant
bed sediment in the reach.

Table 5-9 Sediment classification and indicative critical shear stress for erosion (based on Lagasse
et al, 2012)

Sediment Classification Particle Size Range Critical Shear Stress (N/m?)
Cobbles / Boulders > 64 mm > 20

Gravel 2 mm to 64 mm 1t0 20

Sand 0.065 mm to 2 mm 0.05to0 1

Silts 0.004 mm to 0.065 mm Not defined

Clays <0.004 mm Not defined

South Creek

The risk assessment for South Creek was based on a similar approach (ie likelihood of impacts as
defined by the fragility index in the RiverStyles layer for the creek). However, consequence was
based on the relative change in hydrologic metrics rather than specific hydraulic metrics. This
approach was adopted because the AWRC releases only occur during wet weather conditions and
are therefore combined with upstream and local stormwater inflows. The relative change in a
series of hydrologic metrics was assessed for a wide range of baseline, background and impact
scenarios. The consequence was then defined by the proportional change in metrics for the impact
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scenarios compared to the background conditions. The changes for each metric were then
aggregated for the reach and the consequence rating assigned.

For example, the flow metrics for South Creek two kilometres downstream of the AWRC (see
Table 29 in Appendix G of the EIS) show that there is limited change in conditions between
baseline and impact scenarios. There is no generally agreed threshold for categorising the
consequence and therefore the team used its expert interpretation of the data to assign a
consequence category of moderate. This assumption was reviewed by the peer reviewers as part
of the report in Appendix | of the EIS.

5.4.11 Ecohydrology and geomorphology - peer review report

Issue description

DPE BCD notes that peer reviewers and Sydney Water did not arrange a direct briefing with DPE
EES to clarify concerns with DPE EES's water quality and flow-related objectives. Final objectives
are now available and technical studies have been reviewed by independent experts and will be
published in 2021. The main changes to the flow objectives are in the headings. DPE EES
maintains that flow volumes for the current state should apply to the more sensitive creek types
such as 1-2 order streams. This will achieve the post-development objectives as determined by
DPE EES's modelling to derive associated stormwater management targets. The submission
provides some further information about how flow objectives were derived. It also notes that water
quality objectives are like the objectives already adopted by local government in the South Creek
catchment.

Response

Sydney Water confirms that a meeting was not held with DPE EES to clarify concerns raised by
independent experts on the waterway objectives. It also notes that DPE EES technical studies on
these objectives were not available during preparation of the EIS and were not available at time of
writing this Submissions Report. Although the independent peer review report in Appendix | noted
concerns with some aspects of the objectives, Sydney Water incorporated DPE EES’s water
quality objectives for South Creek into the project’s waterway objectives (section 8.4 of the EIS)
and impacts were also reviewed against the flow objectives (Appendix G and K of the EIS).

5.4.12 Aquatic ecology — South Creek

Issue description

DPE BCD raises several comments on Appendix H of the EIS related to aquatic ecology.
Table 5-10 addresses each of these issues.
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Response

Table 5-10 Response to DPE BCD comments on the Aquatic Ecology Impact Assessment

Issue raised Response

DPE BCD notes that the assessment is heavily
reliant on the outputs of the models in
Appendix F, G and K and has independently
identified the difficulty in assessing the
ecological impacts of the hydraulic changes in
Nepean and Warragamba Rivers due to
limitations of the models.

DPE BCD note that the impact assessment is
informed by a significant amount of field data
to establish the presence/absence of
threatened species and good baseline
assessment of current condition. Assessment
of ecological changes from the two impact
scenarios is limited to a qualitative discussion,
mostly inferred from the changes to the
ecosystem stressors (water quality and flows
and habitat changes) which was based on the
modelling. DPE BCD note that this approach is
appropriate especially since stressor and
ecological response relationships are well
established in literature. DPE BCD is unable to
determine whether overall conclusion that
impacts are negligible or minor is correct due
to the limited reporting on model performance.

The assessment has used DPE EES’s new
water quality objectives for comparing current
water quality in the South Creek catchment.
The comparisons need to be extended to the
dissolved fractions of nutrients (not just total)
where the data are available.
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Sydney Water confirms that this is correct. Assumptions
and limitations of the Aquatic Ecology Impact
Assessment have been noted in Appendix E of
Appendix H and section 8.2.3 of the EIS. Modelling
inherently involves assumptions and limitations and
Sydney Water sought expert peer review of the work (in
Appendix | of the EIS) to verify the assessment
approach taken was appropriate.

Sydney Water notes DPE BCD supports the aquatic
ecology assessment approach. Sydney Water has
provided additional information on model performance
as outlined in section 5.4.7.

Section 8.5 of the EIS compared existing water quality
at a number of sites in the South Creek catchment to
ANZECC/ARMCANZ (2000) and DPE EES water quality
objectives, including for oxidised nitrogen and ammonia.
Median values of oxidised nitrogen exceeded the DPE
EES guideline values at one site in South Creek
upstream of the AWRC and one site in Kemps Creek.
All median values of ammonia were below the DPE EES
guideline value.

In terms of predicted impacts, the Hydrodynamic and
Water Quality Impact Assessment (Appendix F)
modelled changes to total and dissolved fractions of
nutrients. This included total nitrogen, oxidised nitrogen,
ammonium, total phosphorus and filterable reactive
phosphorus. Results for South Creek were compared to
DPE EES’s new water quality objectives.
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Issue raised Response

Sections 6.1.4 and 6.1.5 of the Aquatic Ecology Impact
Assessment considered the results from the modelling,
including predicted changes to the indicators listed in
the previous paragraph.

In regard to identifying threatened and other Schedule 4 of the Water Sharing Plan for the Greater
high ecological value ecosystems and species, Metropolitan Region Groundwater Sources 2011 was

it is recommended that this assessment be reviewed as part of the Groundwater Impact

extended to include comment (and if relevant Assessment (refer to section 9.4.3 of the EIS) and

assessments) on sch 4 of the Water Sharing revisited in light on DPE EES comments. This identifies

Plan for Greater Metropolitan Region high priority groundwater dependent ecosystems, high

Groundwater Sources 2011. priority endangered ecological communities and high
priority karst environment groundwater dependent
ecosystems.

Table D in Schedule 4 lists high priority groundwater
dependent ecosystems (GDEs). The ones closest to the
project include Salt Pan Creek near Riverwood, Botany
Wetlands, Long Swamp (20km west of Moss Vale),
Longneck Lagoon (about 8km north-west of Windsor)
and O’Hares Creek near Appin. None of these are in the
vicinity of the project and impacts are therefore unlikely
to occur.

Table E in Schedule 4 lists high priority threatened
ecological communities. Section 11.4 of the Biodiversity
Development Assessment Report in Appendix J of the
EIS (Biosis, 2021) assessed the project’s potential
impacts on GDEs including those listed under Table E.
Three EECs which represent the surface expression of
GDEs listed under the Water Sharing Plan were
identified as being potentially impacted by the project:

e Shale Gravel Transition Forest
¢ River-flat Eucalypt Forest
e Cumberland Forest

Potential impacts were identified as disruption to surface
water and groundwater connectivity and induced
drawdowns as a result of dewatering excavations during
construction. The assessment concluded that these
impacts would be minor and temporary during
construction only. With the recommended management
measures in place no significant or ongoing impact to
any GDEs are anticipated.

Table F in Schedule 4 lists high priority karst
environment groundwater dependent ecosystems, none
of which are located in Sydney. Accordingly, impacts are
unlikely to occur.
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The impact assessment needs to include a Changes to the ambient flow regime will occur in
section on the timing of changes to the Nepean River. Changes in Warragamba River will be
ambient flow regime and potential impacts on consistent with the existing Warragamba Dam releases
breeding, feeding and migration cycles of and in South Creek, releases will occur infrequently and
aquatic species. only during wet weather.

The Aquatic Ecology Impact Assessment assessed the
potential impacts on breeding, feeding and migration
cycles of aquatic species. Species that may be
susceptible to changes in flow are those that migrate
throughout the system, including Australian Bass
(Macquaria novemaculeata) and.Macquarie Perch
(Macquaria australasica).

AWRC releases to the Nepean River will result in an
increase to ambient flows. The regular pattern of
releases from the AWRC will not interrupt seasonal flow
variations such as winter freshes that trigger
downstream Bass migration. Given the releases will not
significantly increase velocity in Nepean River
(particularly in the Penrith and Wallacia weir pools) this
is also unlikely to affect Bass migration.

The additional flow will likely raise water levels and
increase depths in some areas of Nepean River which
has potential to result in sub-optimal depths for some
macroinvertebrate prey species. However, any increase
in depth is predicted to be very localised and will be
potentially offset by creation of additional shallow water
habitats predicted by the modelled increase in wetted
perimeter of some in-channel riffles and bars.

With regards to breeding cycles, Australian Bass do not
breed in freshwater, but migrate to estuarine waters to
spawn. The project will not create permanent barriers to
fish passage on Nepean River and South Creek.
Management measure WW17 in Table 15-3 of the EIS
commits to avoid open trenching waterways during Bass
migration periods where practical. Management
measures WW05 and WW14 also commit to
undertaking waterway construction and restoration in
accordance with by the Policy and Guidelines for Fish
Habitat Conservation and Management (DPI, 2013).

A population of Macquarie Perch inhabits Erskine Creek
and Glenbrook Creek. The treated water releases to
Nepean River are not predicted to cause significant
disruption to these waterways, albeit some more
frequent inundation of the vegetated bar at the mouth of
Glenbrook Creek is predicted to occur. It is therefore
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Issue raised Response

unlikely the prey, migration or breeding cycles of this
species will be impacted by the treated water releases.

5.4.13 Aquatic ecology - High Ecological Value Water Dependent
Ecosystems mapping

Issue description

DPE EES has also released mapping of high ecological value waterways and water dependent
ecosystems in Greater Sydney, and this mapping/GIS layer can be used as a diagnostic tool to
help assess whether other values need to be considered in the assessment (see High Ecological
Value Waterways and Water Dependent Ecosystems - Greater Sydney Region).

Response

Sydney Water reviewed DPE EES’s High Ecological Value Water Dependent Ecosystems (HEV)
mapping for each study area assessed by the Aquatic Ecology Impact Assessment, to determine if
any further values need to be considered.

HEV data sets reviewed for this assessment include:
e High Ecological Values and Water Dependent Ecosystems — Camden LGA
¢ High Ecological Values and Water Dependent Ecosystems — Penrith LGA
e High Ecological Values and Water Dependent Ecosystems — Liverpool LGA
e High Ecological Values and Water Dependent Ecosystems — South Creek Catchment.

HEV mapping shows areas where waterways and water dependent ecosystems are defined as
high ecological value, based on the definitions, guidelines and policies under the Environment
Protection and Biodiversity Conservation Act 1999, Biodiversity Conservation Act 2016, Fisheries
Management Act 1994 and Water Management Act 2000.

HEV mapping also delineates areas of high ecological value which are subject to statutory
protection (HEV ‘protect’) and areas where strategic prioritisation should be considered to restore
and link existing patches of high value (HEV ‘restore’) With the exception of South Creek
catchment, the individual values were not ground-truthed as part of this DPE EES HEV mapping.
However, as part of the EIS, field validation of the existing environment was completed for the
project’s impact area.

HEV mapping is in one hectare hexagonal grids containing attributes including area, length and/or
frequency of occurrence of high value water dependent ecosystems. The dataset integrates up to
28 data layers/indicators being used by the Government to define high value ecosystems.
Appendix E shows HEV mapping in the study areas used in the EIS’s Aquatic and Riparian
Ecosystem Assessment. This mapping has been developed following the completion of the EIS.
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Table 5-11 shows ground-truthed HEV values mapped in study areas 1-3 of the Aquatic and
Riparian Ecosystem Assessment in Appendix H of the EIS. Table 5-12 shows non-ground-
truthed HEV values mapped in study areas 2-6 of the Aquatic and Riparian Ecosystem
Assessment in Appendix H of the EIS. Both tables also note where in the EIS these values were
assessed, or where equivalent values were assessed using different methods. Sydney Water
considers there are no additional values from the HEV mapping that need to be assessed.

Table 5-11 Ground-truthed HEV within project study areas

Value description from

HEV mapping (ground-
truthed areas)

Study
area

Relevant
infrastructure

Where addressed in EIS

National Parks and Wildlife
Service (NPWS) and
Crown Land Estate
dedicated to conservation

Forest Red Gum — Rough-
barked Apple grassy
woodland on alluvial flats
of the Cumberland Plain,
Sydney Basin Bioregion:
includes flora sightings
(threatened, critically
endangered, vulnerable)

Parramatta Red Gum
woodland on moist
alluvium of the
Cumberland Plain, Sydney
Basin Bioregion: includes
flora sightings (threatened,
critically endangered,
vulnerable)

Groundwater Dependent
Ecosystems reliant on
sub-surface expression of
groundwater

Groundwater Dependent
Ecosystems reliant on
surface expression of
groundwater
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1,2,3

1,2,3

1,

2,3

AWRC site

AWRC site, brine
pipeline, treated
water pipeline

Brine pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

The AWRC site is not located on NPWS
or Crown Land estate.

The Biodiversity Development
Assessment Report (BDAR) in Appendix
J of the EIS assesses impacts on this
plant community type (PCT 835) and
threatened flora.

The BDAR in Appendix J of the EIS
assesses impacts on Hard-leaved
Scribbly Gum — Parramatta Red Gum
heathy woodland of the Cumberland
Plain, Sydney Basin Bioregion (PCT
883) and threatened flora.

The BDAR in Appendix J of the EIS and
Aquatic Ecology Impact Assessment in
Appendix H of the EIS assess impacts
on groundwater dependent ecosystems.

The BDAR in Appendix J of the EIS and
Aquatic Ecology Impact Assessment in
Appendix H of the EIS assess impacts
on groundwater dependent ecosystems.
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Value description from
HEV mapping (ground-

truthed areas)

Relevant
infrastructure

Where addressed in EIS

Riparian vegetation:
includes Local
Environment Plan (LEP)
riparian lands and
watercourses and
environmentally sensitive
areas

Wetlands, including farm
dams: includes
Environmental Planning
Instrument—zoned
wetlands

Emergent vegetation bird
foragers potential habitat:
includes bird sightings
(threatened, critically
endangered, vulnerable)

Large bird waders
potential habitat: includes
bird sightings (threatened,
critically endangered,
vulnerable)

Open water bird foragers
potential habitat: includes
bird sightings (threatened,
critically endangered,
vulnerable)

Riparian vegetation bird
foragers potential habitat:
includes bird sightings
(threatened, critically
endangered, vulnerable)

Small bird waders
potential habitat: includes
bird sightings (threatened,
critically endangered,
vulnerable)

Upper South Creek Advanced Water Recycling Centre | Submissions Report

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

The BDAR in Appendix J of the EIS and
Aquatic Ecology Impact Assessment in
Appendix H of the EIS assess impacts
on riparian vegetation. Where other
impacts are relevant in these areas (for
example flooding, geomorphology, these
are also addressed in a range of other
studies in the EIS).

The BDAR in Appendix J of the EIS
assesses impacts on wetlands and farm
dams.

The BDAR in Appendix J of the EIS
assesses impacts on bird habitat,
including information about bird
sightings.

The BDAR in Appendix J of the EIS
assesses impacts on bird habitat,
including information about bird
sightings.

The BDAR in Appendix J of the EIS
assesses impacts on bird habitat,
including information about bird
sightings.

The BDAR in Appendix J of the EIS
assesses impacts on bird habitat,
including information about bird
sightings.

The BDAR in Appendix J of the EIS
assesses impacts on bird habitat,
including information about bird
sightings.
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Value description from
HEV mapping (ground-

truthed areas)

Relevant
infrastructure

Where addressed in EIS

Flying Fox potential
habitat: includes bat
sightings (threatened,
critically endangered,
vulnerable)

Microbats potential habitat:
includes bat sightings
(threatened, critically
endangered, vulnerable)

Southern Myotis (Fishing
Bat) potential habitat :
includes bat sightings
(threatened, critically
endangered, vulnerable)

Ground and burrowing
frogs potential habitat:
includes frog sightings
(threatened, critically
endangered, vulnerable)

Tree frog potential habitat:
includes frog sightings
(threatened, critically
endangered, vulnerable)

Key Fish Habitat

Fish nativeness of

moderate or higher

Chain-of-ponds per River
Styles
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1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

1,2,3

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site, brine
pipeline, treated
water pipeline

AWRC site

The BDAR in Appendix J of the EIS
assesses impacts on Grey-headed
Flying Fox and bats, including
information about sightings.

The BDAR in Appendix J of the EIS
assesses impacts on microbats,
including information about sightings.

The BDAR in Appendix J of the EIS
assesses impacts on Southern Myotis,
including information about sightings.

The BDAR in Appendix J of the EIS
assesses impacts on frogs, including
information about sightings.

The BDAR in Appendix J of the EIS
assesses impacts on frogs, including
information about sightings.

The Aquatic Ecology Assessment in
Appendix H of the EIS assesses impacts
on Key Fish Habitat.

The Aquatic Ecology Assessment in
Appendix H of the EIS has completed a
desktop impact assessment to native
fish, including the Australian Bass and
Macquarie Perch. This assessment also
used fish data collected by Sydney
Water.

The Ecohydrology and Geomorphology
Impact Assessment in Appendix G of the
EIS assesses geormorphology impacts,
including consideration of River Styles.
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Value description from Relevant Where addressed in EIS
HEV mapping (ground- infrastructure

truthed areas)

Recovery potential 1,3 AWRC site, treated  The Ecohydrology and Geomorphology

high/conservation per water pipeline Impact Assessment in Appendix G of the

River Styles EIS assesses geomorphology impacts of
the project, including considerations of
River Styles.

Shannon-Weiner Index 1,2,3 AWRC site, brine The Aquatic Ecology Assessment in

macroinvertebrate pipeline, treated Appendix H of the EIS assesses

(biodiversity) water pipeline macroinvertebrate diversity and potential

impacts on macroinvertebrates.

Fourth order or greater 1,2,3 AWRC site, brine Several studies assess impacts on
streams pipeline, treated waterways impacted by the project,
water pipeline including fourth order or greater

streams. This includes the Aquatic
Ecology Impact Assessment (Appendix
H of the EIS), Water Quality and
Hydrodynamic Assessment (Appendix F
of the EIS) and Ecohydrology and
Geomorphology Impact Assessment
(Appendix G of EIS).

Table 5-12 Non-ground-truthed HEV within project study areas

Value description from Relevant Where addressed in EIS
HEV mapping (non- infrastructure

ground-truthed areas)

Freshwater fish community 2, 3, 4, 5, Brine pipeline, treated  The Aquatic Ecology Impact

status 6 water pipeline, release  Assessment in Appendix H of the EIS
locations, Wallacia assesses freshwater fish community
weir pool, Penrith weir  impacts.
pool

Waterways located within 2,3,4,5, Brine pipeline, treated  Several studies assess impacts on

protected areas 6 water pipeline, release  waterways impacted by the project,
locations, Wallacia including those within protected
weir pool, Penrith weir  areas. This includes the Aquatic
pool Ecology Impact Assessment

(Appendix H of the EIS),
Hydrodynamic and Water Quality
Impact Assessment (Appendix F of
the EIS) and Ecohydrology and
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Value description from
HEV mapping (non-

ground-truthed areas)

Relevant
infrastructure

Where addressed in EIS

Strahler streams located 2,3,4,5,

within protected areas 6

Stream geomorphic 2,3,4,5,

condition 6

Stream recovery potential 2,3,5 6

Strahler stream order 2,3,4,5,
6
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Brine pipeline, treated
water pipeline, release
locations, Wallacia
weir pool, Penrith weir
pool

Brine pipeline, treated
water pipeline, release
locations, Wallacia
weir pool, Penrith weir
pool

Brine pipeline, treated
water pipeline,
Wallacia weir pool,
Penrith weir pool

Brine pipeline, treated
water pipeline, release
locations, Wallacia
weir pool, Penrith weir
pool

Geomorphology Impact Assessment
(Appendix G of EIS).

Several studies assess impacts on
waterways impacted by the project,
including Strahler streams within
protected areas. This includes the
Aquatic Ecology Impact Assessment
(Appendix H of the EIS),
Hydrodynamic and Water Quality
Impact Assessment (Appendix F of
the EIS) and Ecohydrology and
Geomorphology Impact Assessment
(Appendix G of EIS).

The Ecohydrology and
Geomorphology Impact Assessment
in Appendix G of the EIS assesses
geomorphology impacts of the
project, including stream geomorphic
condition.

The Ecohydrology and
Geomorphology Impact Assessment
in Appendix G of the EIS assesses
geomorphology impacts of the
project, including stream recovery
potential.

Several studies assess impacts on
waterways impacted by the project,
including Strahler streams within
protected areas. This includes the
Aquatic Ecology Impact Assessment
(Appendix H of the EIS),
Hydrodynamic and Water Quality
Impact Assessment (Appendix F of
the EIS) and Ecohydrology and
Geomorphology Impact Assessment
(Appendix G of EIS).
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Value description from
HEV mapping (non-

ground-truthed areas)

Relevant
infrastructure

Where addressed in EIS

River Condition Index

Groundwater Dependent
Ecosystems (surface)

Groundwater Dependent
Ecosystems (subsurface)

Water dependent
threatened or migratory
bird sightings

Water dependent
threatened fauna
sightings

Threatened Fish species
distribution—Macquarie
Perch

Riparian lands,
watercourses and
vulnerable lands
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3,4,5,6

21 3’ 4’ 5’

27 3’ 4’ 51

2,56

2,3,56

3,4,6

2,6

Treated water pipeline,
release locations,
Wallacia weir pool,
Penrith weir pool

Brine pipeline, treated
water pipeline, release
locations, Wallacia
weir pool, Penrith weir
pool

Brine pipeline, treated
water pipeline, release
locations, Wallacia
weir pool, Penrith weir
pool

Brine pipeline,
Wallacia weir pool,
Penrith weir pool

Brine pipeline, treated
water pipeline,
Wallacia weir pool,
Penrith weir pool

Treated water pipeline,
release locations,
Penrith weir pool

Brine pipeline, Penrith
weir pool

The River Condition Index is an
Ausrivers classification metric. The
Rapid Riparian Appraisal (RRA) field
assessment in the Aquatic Ecology
Impact Assessment (Appendix H of
the EIS) was applied to assess
riparian vegetation and creek
channel condition.

The BDAR in Appendix J of the EIS
and Aquatic Ecology Impact
Assessment in Appendix H of the EIS
assess impacts on groundwater
dependent ecosystems.

The BDAR in Appendix J of the EIS
and Aquatic Ecology Impact
Assessment in Appendix H of the EIS
assess impacts on groundwater
dependent ecosystems.

The BDAR in Appendix J of the EIS
assesses impacts on bird habitat,
including information about bird
sightings.

The BDAR in Appendix J of the EIS
and Aquatic Ecology Impact
Assessment in Appendix H of the EIS
assess impacts on threatened fauna,
including information about sightings.

The Aquatic Ecology Assessment in
Appendix H of the EIS assesses
impacts on Macquarie Perch.

The BDAR in Appendix J of the EIS
and Aquatic Ecology Impact
Assessment in Appendix H of the EIS
assess impacts on riparian lands and
watercourses. Where other impacts
are relevant in these areas (for
example flooding, geomorphology,
these are also addressed in a range
of other studies in the EIS).
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Value description from Relevant Where addressed in EIS
HEV mapping (non- infrastructure

ground-truthed areas)

Coastal wetland area 2,3 Brine pipeline, treated  The BDAR in Appendix J of the EIS
water pipeline assesses impacts on coastal
wetlands.

5.4.14 Hydrodynamics and water quality - EIS Executive Summary

Issue description
DPE BCD provides several comments on the EIS Executive Summary:

e Table ES1 needs to include data on drainage areas to permit comparisons with objectives.
Maximum releases to South Creek are expected to be up to 59 ML/day during wet weather.
If divided by drainage of area of AWRC site the volume is 0.8 ML/ha/day.

e Some conclusions in the Executive Summary appear to have watered down findings of
specific impact assessments (eg construction impacts on waterway crossings which says
standard management measures and Appendix H identified extensive management
measures).

Response

Table ES1 of the Executive Summary provides an overview of the AWRC operational flow releases
to the Nepean and Warragamba Rivers and South Creek under different weather conditions.
During severe wet weather up to 59 ML/day of advanced treated water would be released to South
Creek. Maximum operational releases to South Creek would be higher than 59 ML/day once flows
reach above three times average dry weather flow (ADWF). At this point, wet weather treated
water will also be released to South Creek. Sydney Water notes that these are releases of
wastewater collected from the wastewater network and are not from the drainage area of the
AWRC site. It is therefore not appropriate to divide the operational release volumes by the area of
the AWRC site.

Section 8.7.2 of the EIS includes a comparison of modelled baseline, background and impact
scenarios to the DPE flow objectives. These scenarios represent a range of conditions in the
catchment based on hydrological modelling. Hydrological metrics, including those detailed in DPE
EES’s flow objectives, were extracted from locations throughout the South Creek catchment,
including a site immediately downstream of the AWRC site. By comparing the results between
background and impact scenarios any changes to these metrics associated with the AWRC
releases can be determined. As the analysis is based on flows in South Creek it is appropriate to
use the catchment area of South Creek upstream of the analysis site when translating the
hydrologic metrics to the units used in the flow objectives. The operational releases from the
AWRC site are not considered independently and therefore were not compared to the flow
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objectives directly. It is the AWRC site area plus the associated upstream catchment of
South Creek that contributes to the streamflow received in the channel that is of interest.

By its nature, the executive summary of the EIS provides a brief overview of the impacts identified
in the main body the EIS. The focus is on a high level summary of key findings, rather than specific
details about impact assessments and management measures. A full description of the potential
impacts, and management measures, is provided in Volume 3 of the EIS and supported by the
specialist studies included in the appendices. Sydney Water maintains that impacts described in
the executive summary and Volume 3 provide an accurate representation of the specialist studies.
For example, management measures included in Appendix H (as referenced by DPE BCD) have
been adopted, with the exception of monitoring of benthic diatoms and calculation of associated
biotic indices. This was not adopted as impacts to aquatic ecology can be assessed via monitoring
of macrophytes, macroinvertebrates and fish, a standard and well established Sydney Water
practice.

5.4.15 Hydrodyamics and water quality - review by others

Issue description

DPE BCD notes an assumption that the EIS has also been provided to other relevant parts of
NSW Government and that comments are limited to AWRC impacts in the Wianamatta-South
Creek catchment.

Response

Sydney Water contacted the government agencies consulted during EIS preparation to let them
know the EIS was on exhibition. Sydney Water understands that DPE also contacted a range of
government agencies seeking their comments on the EIS.

5.4.16 Hydrodynamics and water quality - general comments on impact
assessment

Issue description
DPE BCD provides several comments on Volume 3 Part 1 of the EIS:
e This volume would benefit from a clearer narrative for various sections.

e Numerical values and headers in Table 8-5 need to be replaced with updated waterway
objectives.
Response

Sydney Water notes DPE BCD’s comment that Volume 3 Part 1 of the EIS would benefit from a
clearer narrative in various sections. However, without more specific details about the sections to
which DPE BCD is referring, Sydney Water cannot provide any additional clarity here.

Table 8-5 from the EIS has been replicated and updated in Table 5-13. Changes are shown in
orange text. These changes have been considered in section 5.4.9 and 5.4.17.
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Table 5-13 Updated Wianamatta — South Creek waterway health (flow) objectives

Flow variable Description’ Performance Criteria

Median Daily Flow Volume Volumetric flow rate (runoff) per unit area L/ha/day 71.8+22.0 1096.0 + 157.3
(catchment response to rainfall).

Mean Daily Flow Volume Volumetric flow rate (runoff) per unit area L/ha/day 2351.1£604.6 5542.2 £ 320.9
(catchment response to rainfall).

High Spell = 90™ Percentile High spell flow days have been defined in the L/ha/day 2048.4 +739.2 10,091.7 £ 769.7

Flow Volume objectives as the top ten percent of days with

the highest flows.

High Spell — Frequency Number of high spell events (flow conditions Number/yr

High Spell — Average duration ~ defined above) that occur in a year. Days/yr 22402
Number of days during which a high spell event
occurs in a year.

Freshes = 75" and < 90t Freshes are defined as the days when the flow L/ha/day 327.1102048.4 2642.9 t0 10091.7
Percentile Flow Volume exceeds the 75th percentile flow rate (or the top

25% of flows) but excludes the high spell flow

conditions (>90" percentile values). These flows

are more than the median flows but less than

high flows.
Freshes — Frequency Number of freshes events (flow conditions as Number/yr
Freshes — Average Duration defined above) that occur each year. Days/yr

Average number of days in a year during which
freshes event occur.
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Flow variable Description’ Performance Criteria
Cease to Flow The proportion of time per year that zero flows Proportion of
occur in the waterway. time/yr
Cease to Flow — Duration Number of days per year that zero flows occur in  Days/yr
a year.

Notes on table:

1. Description not provided in objectives but included to explain Sydney Water’s interpretation.
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5.4.17 Surface water and aquatic ecology — construction

management measures

Issue description

DPE BCD raises several issues on construction management measures. Table 5-14 responds to

each of these.

Response

Table 5-14 Response to DPE BCD comments on construction management measures

Issue raised Response

DPE BCD notes that it assumes that the
construction and water management plans will
focus on impacts to loss of habitats, shallow
aquifers, interactions with soil salinity, sodicity and
contaminants.

DPE BCD recommends that Sydney Water revisit
standard sediment and erosion control measures in
EIS in context of on-ground practice. For example,
the EIS refers to the Blue Book which is 20 years
old and there are current efforts in place to
strengthen provisions. The submission refers to the
Mamre Road Precinct Development Control Plan
(DCP) and the draft Western Sydney Aerotropolis
Development Control Plan — Phase 2 (Phase 2
DCP) which requires compliance with construction
phase targets, high efficiency basins and certified
practitioners. DPE BCD recommends that the
impact assessment be extended to demonstrate
how these targets are achieved during the
construction phase.
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Sydney Water commits to a range of management
measures in Table 15-3 of the EIS to effectively
manage impacts to surface water, soils and
contaminated land, biodiversity and groundwater
during construction. These measures will be
included in a Soil and Water Management Plan and
a Biodiversity Management Plan as part of the
project’s Construction Environmental Management
Plan (CEMP).

Given the AWRC site is located in the Aerotropolis,
Sydney Water considers that the Phase 2 DCP is
most relevant to the project. At the time of writing,
the Phase 2 DCP remains in draft. However, the
assessment below considers the construction
stormwater targets in that document. Sydney Water
also notes that the Mamre Road Precinct DCP was
finalised during public exhibition of the EIS.

Sydney Water considers the relevant measures in
the draft Phase 2 DCP are PO1 in section 4.3.2
(stormwater management and water sensitive
urban design) and PO1-PO5 in section 9.6.2
(erosion and sediment control).

PO1 in section 4.3.2

The project’s reference design includes detention
basins on the north and south west boundary of the
AWRC (shown in Figure 7-3 in Appendix K of the
EIS). The assessment in Appendix K demonstrated
that areas proposed for future detention could also
have sufficient capacity for basins to manage
sediment laden runoff during construction.

Sydney Water has undertaken additional
assessment that considers the construction phase
stormwater quality targets from the draft Phase 2
DCP. The results from the assessment are shown
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Issue raised Response

in Table 3 in Appendix F of this report and indicate
that the proposed detention basins can be
configured meet the target basin volume of 196
m3/ha required for high efficiency sedimentation
basin types during construction.

The assessment shows the basins can achieve the
target of 50 mg/L of total suspended solids for at
least 80% of the average annual runoff volume
from construction areas and demonstrates
construction phase stormwater quality targets are
met.

This means the potential impact to water quality in
South Creek associated with sediment laden
surface water runoff from the AWRC during
construction can be effectively managed and DPE
EES’s Wianamatta South Creek water quality and
flow objectives can be achieved.

The construction phase target for managing the
release of oil, contaminants and waste will be met
by management measure SWO06 in Table 15-3 of
the EIS which commits to the storage of chemicals
and oils in appropriately bunded areas and
management measure G06 which commits to
ensuring waste storage and equipment areas are
away from drainage pathways.

The construction phase target for managing the
stabilisation of all site surfaces will be met by
management measure SWO03 in Table 15-3 of the
EIS which requires the progressive construction of
stormwater management facilities to ensure all
stormwater management facilities and drainage
systems are installed. Management measure G05
commits to the rehabilitation of pipeline worksites
and management measure UD0O1 commits to the
preparation and implementation of an Urban
Design and Landscaping Plan for the AWRC site
which will stabilise the area.

PO1-PO5 in section 9.6.2

Sydney Water has updated management measure
SWO05 in Appendix B to refer to these construction
phase erosion and sediment control outcomes in
the draft Phase 2 DCP. This includes the
preparation of an erosion and sediment control plan
by a Certified Professional in Erosion and Sediment
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Issue raised

Response

DPE BCD notes that impacts of construction of
pipelines across waterways and through shallow
aquifers must be revisited, with engineering works
and methods of construction agreed by suitably
qualified experts in consultation with relevant state
and local authorities.

DPE BCD notes that the Appendix H Aquatic and
Riparian Ecosystem Assessment identified a high
potential risk of habitat and species loss as a result
of construction of pipelines and stormwater control
measures at the AWRC site. The assessment
identifies mitigation measures that are supported by
DPE EES, with exception of construction phase
recommendations related to sediment and erosion
control which state standard methods are
adequate.
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Control. SWO05 will be incorporated into the
project’s Soil and Water Management Plan.

Pipeline crossings of waterways will avoid and
minimise impacts by tunnelling where practical,
however some crossings will be constructed by
open trenching across the waterway. Determining
the construction methodology across waterways
includes balancing considerations such as
environmental constraints, waterway size and flow,
geotechnical conditions and cost. Approaches to
trenching and tunnelling construction across
waterways are detailed in Chapter 4 of the EIS.

Sydney Water engaged expert consultants to
assess the impacts of pipeline construction,
including across waterways and through aquifers.
The results of these assessments are included in a
range of reports in the EIS including ecohydrology
and geomorphology (Appendix G), surface water
(Appendix K), aquatic ecology (Appendix H), and
groundwater (Appendix M). Table 15-3 of the EIS
and Appendix B of this report include a range of
management measures to minimise impacts on
these matters during construction. These include
measures relating to design, construction,
consultation, and following relevant government
guidelines.

Sydney Water uses qualified experts to design and
build its infrastructure. Several management
measures in Table 15-3 of the EIS relate to seeking
input from specific qualified experts where
appropriate. This includes management measure
WWO01 seeking input from a geomorphologist on
waterway crossings.

As noted above, Sydney Water has updated
management measure SWO05 in Appendix B to refer
to the construction phase erosion and sediment
control outcomes in the draft Phase 2 DCP.
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5.4.18 Surface water — modelling and assessment approach

Issue description

DPE BCD notes several comments relating to the surface water assessment in Appendix K in the

EIS. Table 5-15 responds to each of these issues.

Response

Table 5-15 Response to DPE BCD comments on the Surface Water Impact Assessment

Issue raised

Response

DPE BCD notes Sydney Water has not used the
stormwater targets or MUSIC modelling toolkit
provided to the consultant for managing stormwater
quality and flows in South Creek. For this reason,
surface water assessment and other relevant
assessments dependent on it cannot be supported
by DPE BCD at this stage. This toolkit is being
provided to State significant development
applications and DPE BCD maintains there should
be no exception for Sydney Water.

DPE BCD notes that Sydney Water's MUSIC
modelling for the stormwater assessment was
based on an uncalibrated model, with rainfall-runoff
parameters different from those specified in DPE
EES's MUSIC modelling toolkit. It should be noted
DPE EES provided this toolkit to Sydney Water in
preparation of this EIS. The differences in model
parameters means that it is difficult to determine
whether the assessment represents compliance
with DPE EES's objectives. It is strongly
recommended that the assessment be revised
using the rainfall runoff parameters in the toolkit,
and the parameters for water sensitive urban
design (WSUD) treatment nodes specified in DPE
EES's draft technical guide for achieving the
objectives. Sydney Water was provided access to
the draft technical guide during preparation of this
EIS.

DPE BCD recommends that compliance
assessment be revised to demonstrate compliance
with DPE EES's stormwater flow targets in the
Mamre Road Precinct DCP and draft Phase 2 DCP.

DPE BCD notes that compliance with the
stormwater flow targets, especially 95%ile will help
manage erosive flows more effectively than the
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DPE EES’s MUSIC modelling toolkit was not
provided to Sydney Water until after the project
SEARs were issued and the surface water impact
assessment in Appendix K of the EIS was
prepared. The assessment described in section 9.2
and Appendix K of the EIS is based on guidelines
received from DPE BCD in October 2020. The
assessment in Appendix K used MUSIC to model
the performance of stormwater management
measures, by developing flow metrics from
modelled results and comparing these against the
objectives described in Table 7-3 of Appendix K.

Sydney Water has undertaken additional
assessment using DPE EES’s calibrated MUSIC
modelling toolkit and DPE EES’s draft technical
guide to assess the performance of stormwater
management measures described in Appendix K.
This additional assessment is included in Appendix
F of this report which demonstrates compliance
with operational targets to achieve DPE EES’s
waterway objectives.

Given the AWRC site is located in the Aerotropolis,
Sydney Water considers that the draft Phase 2
DCP is most relevant to the project. At the time of
writing, the Phase 2 DCP remains in draft.
However, the assessment below considers the
stormwater targets in that document. Sydney Water
also notes that the Mamre Road Precinct DCP was
finalised during public exhibition of the EIS.
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Issue raised Response

specified stream erosion index of 3.5 (shown in
Tables 7-5, 7-6).

DPE BCD recommends that compliance
assessment be revised to demonstrate compliance
with DPE EES's stormwater water quality
objectives, in the Mamre Road Precinct DCP and
the draft Phase 2 DCP.

DPE BCD notes that compliance with DPE EES
water quality objectives should be based on
achieving the DPE EES pollution load reduction
targets. Results in Appendix K indicate Gross
Pollutant and total nitrogen load reductions
achieved at the AWRC site comply with respective
DPE EES targets. The total suspended solids and
total phosphorus load reduction targets at the site
do not comply.
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Sydney Water completed additional assessment in
Appendix F to compare stormwater performance at
the AWRC site (Figure 7-3 in Appendix K of the
EIS) with DPE EES’s stormwater flow targets in the
draft Phase 2 DCP.

The modelled results show that:

e daily flows of 5,871 L/d/ha occur 95% of the time,
demonstrating the 95%ile 3,000-15,000 L/d/ha
target range is met

o the 10%ile, 50%sile, and 75%sile flow duration and
cease to flow targets are also met.

The modelled results indicate that the potential
impact of erosive flows associated with surface
water runoff from the AWRC can be effectively
managed and DPE EES’s healthy waterway flow
objectives can be achieved.

Sydney Water considers that this additional
assessment confirms the conclusions of the
assessment described in Appendix K of the EIS.

Given Aerotropolis DCP pollution load reduction
targets were not finalised during preparation of the
EIS, Sydney Water demonstrated compliance of
the AWRC site with Penrith City Council pollution
load reduction targets.

The additional assessment in Appendix F models
the AWRC site against the DPE EES pollution load
reduction targets (Appendix F) in the draft Phase 2
DCP. The modelled results demonstrate
compliance with these targets by:

e 93% load reduction in total suspended solids
(TSS kglyr)

o 81% load reduction in total phosphorus (TP kg/yr)

e  65% load reduction in total nitrogen (TN kg/yr).

The results mean that the potential impact to water
quality in South Creek associated with surface
water runoff from the AWRC can be effectively
managed and DPE EES’s Wianamatta South Creek
water quality objectives can be achieved.
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Issue raised Response

DPE BCD makes various comments about The additional assessment in Appendix F uses the
reflecting the updated waterway objectives: updated version of DPE EES’s waterway
«  Headers for Table 7-3 need to be updated tobe ~ OPjectives. Sydney Water has updated
consistent with those shown in this submission management measure SW02 in Appendix B to refer
under Appendix | comments. to the stormwater flow and quality targets within the

draft Phase 2 DCP.
¢ Also note changes to frequency and duration of

various flow metrics, which affect the
comparisons with the freshes.

e Replace Table 2-2 in the Low Flow and Water
Quality Assessment with the final DPE EES flow
objectives provided in this submission in
Appendix | comments.

DPE BCD notes that Tables 4-3, 4-4 in the Low Tables 4-3 and 4-4 of the low flow and water quality

Flow and Water Quality Assessment are empty. assessment are Stream Erosion Index results.
These are included as Table 5-16 and Table 5-17
below but the additional assessment in Appendix F
now supersedes these.

Table 5-16 Table 4-3 from Appendix K in the EIS

A Volume Stream Penrith Council Penrith Council
Exceeding Q2/2 Erosion Index target Target Met
Reference design 9.4
Pre-development / 1.4 SEI<3.5 Yes
6.7
Rural

Table 5-17 Table 4-4 from Appendix K in the EIS

o . Volume Exceeding Stream Erosion Penrith Council Penrith Council
Q2/2 Index target Target Met
Reference design 14.8
Pre-development / 1.6 SEl<3.5 Yes
9.5
Rural

5.4.19 Surface water — impacts of irrigation on salinity

Issue description

DPE BCD recommends that a soil and salinity assessment be undertaken to confirm that the
impact of irrigation rates on salinity at the AWRC site is low, as specified in the Surface Water
Impact Assessment in Appendix K of the EIS.
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Response

The Soils and Contamination Impact Assessment (Appendix N) and section 9.5 of the EIS detail
the intrusive investigation undertaken at the AWRC site. This included laboratory analysis of soil
samples for salinity and sodicity. The assessment concluded that the upper layers (0.5 m below
ground level) of soil at the site were not saline. However, the Groundwater Impact Assessment
(Appendix M) and section 9.4 of the EIS indicated that the groundwater at the AWRC site is
expected to be saline. Section 7.1.2 in Appendix M of the EIS indicates the potential for localised
increased groundwater recharge from irrigation. This means that groundwater levels may increase
salinity within the soils at the AWRC site. To manage this potential impact, the Surface Water
Impact Assessment (Appendix K) and section 9.2 of the EIS recommends an irrigation rate of 4.5
ML/year which is the deficit between local rainfall and potential evapotranspiration, to minimise the
potential for localised increases in groundwater levels.

Management measure UDO1 in Table 15-3 of the EIS commits to an Urban Design and
Landscaping Plan for the AWRC site, including the green space area. Irrigation requirements for
the green space area will need to consider the operational landscape design including soil and
vegetation conditions established under this plan. Management measure SWO04 in Table 15-3 of
the EIS commits to the development and implementation of an irrigation procedure that will be
tailored to suit the ultimate landscape and site design. These measures will ensure the impact
significance of irrigation rates on salinity at the AWRC site will be low.

5.4.20 Hydrodynamics and water quality, socio-economics and World
and National heritage — general interest

Issue description

DPE BCD (National Parks and Wildlife Service - NPWS) notes a strong interest in the proposal
given the pipeline alignment traverses south of Western Sydney Regional Park, north of Kemps
Creek Nature Reserve and north of lands acquired under the National Parks and Wildlife Act 1974
(NPW Act) for future reservation. The environmental flows pipeline and water release area is close
to Blue Mountains National Park and north of Burragorang State Conservation Area. Changes to
water levels, flows and water quality along the Nepean River as a result of the proposal have the
potential to impact Blue Mountains National Park.

The submission also notes that the matters raised for the Blue Mountains area apply to the Blue
Mountains National Park and the Greater Blue Mountains World Heritage Area given their
boundaries largely overlap.

Response

Sydney Water notes National Parks and Wildlife Service’s interest in the project. Section 5.4
addresses specific issues raised in the submission.
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5.4.21 Hydrodynamics and water quality - alignment with Strategic
Plan

Issue description

NPWS notes anomalies in modelling and coarseness of data available. It notes if the EIS is relying
on modelling for flows and nutrient load levels, an increased effort to determine potential flows and
nutrient loads (across spatial, temporal and climate scenarios) entering the Greater Blue
Mountains Area (GBMA) would be recommended to ensure proposal aligns with Management
Response 2.4 (p28 of Greater Blue Mountains World Heritage Area (GBMWHA) Strategic Plan)
which requires the precautionary principle to be applied where there is doubt about any potential
impacts of an action on World Heritage values.

Response

Sydney Water has completed complex and industry best practice modelling in Chapter 8 and
Appendix F of the EIS, to assess potential flows and nutrient loads from the project, including the
stretch of Nepean River that runs through the GBMA. This modelling provides a robust
assessment of the relative impacts of the AWRC release, verified by independent peer review in
Appendix | of the EIS. For brevity and commentary purposes, only a selection of results were
presented in the main body of the Hydrodynamic and Water Quality Impact Assessment report,
with a complete set of results provided in Appendix D for representative scenarios. Complete sets
of results for all the scenarios were issued to DPE in December 2021.

The modelling results have been used to inform the assessment of the project’s impact on World
Heritage values in section 10.3 and Appendix Q of the EIS. Sydney Water has committed to
supplementing the modelling with a comprehensive water quality monitoring program to verify
impacts, as outlined in Table 15-4 of the EIS and Appendix B of this report.

The modelling predicts that AWRC releases will have an overall positive impact on the stretch of
Nepean River that runs through the GBMA. Additional analysis relating to the flows and nutrient
loads entering the GBMA is presented below.

The EIS presents results for a series of eight analysis points located throughout the Hawkesbury
Nepean River system as shown in Figure 5-1 below. With respect to the GBMA, two of the Nepean
River analysis sites are considered to be representative. These are Warragamba River confluence
(referred to as DS Warragamba Rivulet in Appendix F) and 14 km downstream (referred to as DS
14 km in Appendix F). The Warragamba River confluence site is in the immediate vicinity of the
upstream boundary of the GBMA, and the 14 km downstream site is located within the gorge reach
of the GBMA. The focus of this additional analysis is the Warragamba River confluence as the
model results are representative of ‘flow and loads entering the GBMA'.
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Figure 5-2 presents the predicted timeseries of daily flow entering the GBMA (at the
Warragamba River confluence site), with Figure 5-3 presenting the lower ‘base flows’ predicted
during dry weather. Figure 5-4 presents the predicted loads of total nitrogen entering the GBMA,
with Figure 5-5 focusing on the base flow loads. Similarly, Figure 5-7 presents the predicted total
phosphorus loads, with Figure 5-8 focusing on the base flow loads.

From these results, flows near the upstream boundary of the GBMA are predicted to increase by
an average of about 25%. In line with existing environmental flow strategies for the river, such
increases in the flow regime have potential environmental benefits by counteracting the presence
of the upstream weirs and dams, and significant levels of water demand. Treated water releases
may therefore have the following benefits in the GBMA:

e Protection of aquatic ecosystems and reduction of aquatic weeds and frequency of algal
blooms.

e Improvement in river health including conditions for native fauna and river-dependent plants
that rely on different flows to trigger migration and breeding.

e Protection of river condition for recreation such as boating and swimming.

Daily loads of total nitrogen entering the GBMA are predicted to increase by an average of

about 20% over the two years analysed. These increases in load are generally driven by the
additional flows and not increases in concentration. Therefore, despite the increase in loads, the
concentrations of total nitrogen (TN) are predicted to reduce as presented in Figure 5-6. As
discussed in section 6.1.2.5.3 of the Hydrodynamic and Water Quality Impact Assessment report,
these reductions are due to increased dilution of the river water with the lower concentrations of
the advanced treated water from the AWRC being released into the Wallacia Weir pool, and then
overflowing downstream.

Similar patterns are exhibited for the inorganic fractions of nitrogen, however as discussed in
section 6.1.2.5.3 of the Hydrodynamic and Water Quality Impact Assessment report,
concentrations are predicted to be similar to, or marginally elevated relative to, the background
conditions.

Daily loads of total phosphorus (TP) entering the GBMA are predicted to increase by an average of
about 7% over the two years analysed. Concentrations are predicted to be reduced within the
GBMA for both total phosphorus and filterable reactive phosphorus, due to the increased dilution of
the river water with the lower concentrations of advanced treated water from the AWRC being
released upstream.
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Figure 5-2 Timeseries of predicted daily flows entering the GBMA (2036 releases/dry and wet
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Figure 5-3 Timeseries of predicted daily base flows entering the GBMA (2036 releases/wet year)
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5.4.22 Hydrodynamics and water quality - climate change impacts

Issue description

NPWS notes that the assessment of water quality in Appendix Q identifies higher concentrations of
nutrients in more severe wet weather, due to higher content of tertiary treated water. Higher
concentration of nutrients will impact aquatic and riparian species, part of the outstanding universal
value (OUV) of the World Heritage property. There are predicted to be more severe wet weather
events resulting from climate change, but assessment of climate change impacts appears to have
been limited to a section on climate change in Chapter 12 of the EIS. Given size and complexity of
the EIS, a section on how climate change would exacerbate risks to each consideration might also
be appropriate in the assessment of each factor (eg World Heritage) to make it easier to
understand how these processes would interact.
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Response

The higher concentrations of nutrients in wet weather flows are short-lived and do not persist for
long at a given site, or downstream of the release location. This is because before and after the
wet weather releases the concentrations are generally improved relative to baseline. As the mixing
processes are quick, the short spike of high nutrients is quickly mixed. This is demonstrated by
comparison of the impact scenario HNO6 (the green line) and the background scenario HNO2 (the
blue line) in Figure 5-10 and Figure 5-11. Scenario HNOG6 represents the 2056 (100 ML/day) under
low loading from other WWTP/Water Recycling Plant (WRP) sources (refer section 4.6.3 of the
Hydrodynamic and Water Quality Impact Scenario).
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Figure 5-10 Timeseries of predicted TN concentrations downstream of Wallacia Weir
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Figure 5-11 Timeseries of predicted FRP concentrations downstream of Wallacia Weir
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The treated water releases also tend to be cooler in summer than ambient water, and have

higher oxygen content. The addition of cooler water is beneficial in the context of preventing
high summer water temperatures and associated undesirable impacts on water quality including

algal blooms. Adding well aerated water can also mitigate water quality concerns originating from
higher sediment oxygen demands that may potentially occur in warmer climate.

As noted by NPWS, section 12.1.7 of the EIS includes a climate change risk assessment.
Section 5.10.17 discusses the implications of the AWRC releases in the context of climate change
in more detail.

5.4.23 Hydrodynamics and water quality - recreation at Nortons Basin

Issue description

NPWS notes that Table 8-24 on p.351 of EIS identifies Nortons Basin as a recreational destination
along Nepean River. Impacts of water quality changes on recreational value of this swimming area
do not appear to be assessed in EIS.

Response

The EIS focused on the recreational areas of Wallacia Weir and Penrith Weir. However, results
from the WQRMSs can be extracted and analysed at alternative locations as required. The
timeseries results for enterococci (as a representation of impacts on recreational value) at Nortons
Basin are presented in Figure 5-12 and Figure 5-13 for the 2036 dry and wet years respectively.

Under all the scenarios and climatic conditions assessed, the AWRC releases are predicted to
reduce the concentrations of enterococci at Nortons Basin. This is due to the level of treatment,
including reverse osmosis and disinfection that is provided to the AWRC releases.

The NHMRC (2008) guidelines specify a 95th percentile for intestinal enterococci < 40 cfu/100 mL
for primary contact and > 40 and < 200 cfu/100 mL for secondary contact. While not statistically
comparable to the daily concentrations, Figure 5-12 and Figure 5-13 show that for much of the
time concentrations are predicted to exceed the guideline values for primary and secondary
contact. This occurs under all scenarios (baseline, background and impact). The AWRC releases
are predicted to slightly improve compliance with the guidelines.

Similar results are also predicted for E. coli as presented in Figure 5-14.

The predicted reduction in concentrations of enterococci and E. coli increase with AWRC release
volumes as demonstrated in Figure 5-16 for the 2056 dry weather release scenario.
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year)

5.4.24 World and National heritage - outstanding universal values (OUV)

Issue description

NPWS notes that the Statement of OUV for the GBMWHA also includes indigenous relationships,
water systems and natural beauty. It notes that an expanded analysis to include these would
contribute to a more robust assessment. It also suggests referencing the Statement of OUV to
ensure a more complete list of references.
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NPWS notes that the assessment in Table 4.1 of Appendix Q appears appropriate but could
be strengthened by considering the other values that support the integrity of the property
described in the Statement of OUV. These other values include indigenous associations, water
systems, geodiversity, wilderness and adjacent lands and natural beauty. Similarly assessments in
Table 5.1 and Table 5.4 could also be strengthened by considering the other values in the
Statement of OUV given the 13 km stretch along the Nepean River (plus unmapped areas of
tributaries) contain outstanding natural values that would be impacted.

Response

Table 4.2 in Appendix Q of the EIS includes additional significance assessment that captures
indigenous relationships, water systems and natural beauty.

¢ Indigenous relationships are included in:

criterion B, columns 3 and 5

criterion C, columns 2, 3 and 5

criterion F, columns 3 and 5

criterion G, columns 2, 3, 4, and 5

criterion |, columns 2, 3, 4, and 5.

e Water systems are included in:
— criterion A, columns 3 and 5
— criterion B, columns 2 and 5.

e Natural beauty is captured using different terminology such as aesthetic values and views
and is included in:

— criterion A, column 4 (implicit in changing views towards hostile wilderness areas)
— criterion E, columns 2 and 5
— criterion G, column 2 (implicit).

The 'Other Heritage Values' have been drawn from the comments in the OUV, as well as additional
research and assessment, particularly those contained within 'Values for a new generation:
Greater Blue Mountains World Heritage Area'. The reference to the Statement of OUV is the last
item in the reference list: "World Heritage Centre. 2000. “Greater Blue Mountains Area.” 2000.
https://whc.unesco.org/en/list/917/.

The other values that support the OUV integrity, including water systems, Indigenous association,
geodiversity and natural beauty are outlined in Table 4.2 in Appendix Q of the EIS. These have
been outlined separately to differentiate between the official values and the additional values that
are still under consideration.
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The purpose of Table 5.1 in Appendix Q of the EIS is to assess the impacts against the
official OUV only and Table 5.2 addresses the other values. The second column 'Attribute’
articulates the values being considered. In comparing these values (attributes) to those contained
within the OUV it is clear that the other values have been incorporated and addressed. Similarly,
Table 5.4 addresses the other values that have been identified in Table 4.2 that go beyond those
identified in the OUV.

Table 5.2 provides a comprehensive analysis of the other values identified in Table 4.2 and the
potential for the project to impact on the other values. Identified other values include Indigenous
associations (see under Criteria A, G and |), water systems (see under Criteria A and B),
geodiversity (see under Criteria A, D and E), wilderness (see under Criteria A, D and E) and
natural beauty (see under Criteria A and D). The official values have been kept distinct from the
other values.

5.4.25 World and National heritage - impacts on integrity

Issue description

NPWS notes that treated water releases have potential to impact riparian vegetation and aquatic
ecology along the Nepean River as it flows through GBMA and that these are attributes of OUV.
The GBMWHA Strategic Plan requires that where developments might have an unknown but
potentially significant impact on the World Heritage and other values they should be modified to
minimise the risk of impact on those values or they are not to proceed. The submission also notes
that the Strategic Plan states that terrestrial and aquatic ecosystems and their associated
ecological processes, species, populations and genetic diversity should all be protected and
conserved in-situ.

NPWS acknowledges that Appendix Q of the EIS states the project would only have indirect
impacts on the GBMWHA from proposed water releases through small portion of Blue Mountains
National Park. While the project may only relate to a small portion of the National Park, the
submission notes that the integrity of the World Heritage property refers to wholeness and
intactness and the proposal will contribute to cumulative impacts on the OUV, both within and
adjacent to the GBMA Warragamba and Nepean River make a contribution to integrity of the World
heritage property so assessment of impacts (if any) on integrity of the World Heritage property with
regard to 'wholeness and intactness' would serve to strengthen EIS and its conclusions.

Response

Indirect impacts have been used to describe project impacts in the GBMA because there will be no
construction within the World Heritage Area and therefore no direct impacts. Page 2 of Appendix Q
of the EIS notes the potential to impact on riparian vegetation and aquatic ecology as these are,
among other matters, the indirect impacts investigated by the assessment. This is essentially a
statement that frames what the assessment will be investigating. The conclusion of the
investigation is that the project will have negligible impacts on terrestial and aquatic ecosystems,
including the associated processes, species, populations or genetic diversity (with the potential for
increased genetic diversity for the Macquarie Perch through increased connectivity of populations
being noted). The 'wholeness and intactness' will therefore not be altered.
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5.4.26 World and National heritage - additional reference materials

Issue description

NPWS notes that documentation and reference list of Appendix Q (p11) and the EIS could be
strengthened by referencing State of Conservation Report 2004 Greater Blue Mountains Area. The
World Heritage Committee encourages the prevention of any developments that could have
adverse effects on the World Heritage Property. The conservation issues presented to the World
Heritage Committee in 2004 also identify that under the EPBC Act, undesirable actions are to be
discouraged not only within a World Heritage area but also outside the area (ie values and impacts
to the values do not stop at World Heritage area boundaries).

Response

Discouragement of undesirable actions is covered within the Strategic Plan and Plan of
Management as addressed in Appendix Q of the EIS (Appendix A). The State of Conservation
report was considered during development of this report, but as it did not introduce additional
considerations it was not included for simplicity. As negligible impacts have been identified, the
project is not considered to be an undesirable action.

5.4.27 World and National heritage - visual impacts

Issue description

NPWS notes that in Table 5.4 of Appendix Q, aesthetics (visual) is assessed as having high
integrity and authenticity and low value. This is based on the area not being identified as one of the
key lookouts in Blue Mountains. Regardless of Table Rock being a key lookout, the natural beauty
of the Greater Blue Mountains Area contributes to integrity of the property and so the low value
assessment needs revisiting.

Response

Sydney Water acknowledges the natural beauty of the GBMA is important to its integrity. The
aesthetic qualities of the GBMA are not uniform throughout the area, with some areas having
higher scenic qualities (such as Govetts Leap, Three Sisters) and Sydney Water has reflected this
in the assessment. In any case, given the project would not visually alter the GBMA, there would
be no impact on natural beauty.

5.4.28 Aquatic ecology - wetted perimeter impacts

Issue description

NPWS notes that Table 8-46 in the EIS identifies that in some locations increases in wetted
perimeter would be up to 11 m. It notes that it appears inaccurate for the EIS to focus on 'positive
impact' based on benefits to aquatic fauna. Given coarseness of the data and anomalies
referenced, potential increases to water levels could also be higher in areas where the river
narrows.
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NPWS notes that an increase in wetted area of 11 m has potential to cause additional
shading of the bed of the river, that if flowing quickly the river would scour the benthic habitat, if
slow moving would result in deposition of silt and sediment in the GBMA and Erskine and Euroka
Creeks would also hold water for longer periods during high rainfall. These are likely impacts on
aquatic ecology and riparian vegetation (part of OUV) that would occur in a number of waterways
in the GBMA as a result of the proposal.

Response

Hydraulic modelling predicts that the location of the greatest changes in the hydraulic conditions in
the Nepean River (such as increased wetted perimeter) are highly localised to sections of the river
of less than 100 m. The hydraulic model used to derive the metric has an average cross-section
spacing of 43 m as shown in Figure 5-16 and therefore has provided a reasonable representation
of the longitudinal and cross-section variation in the river at this scale. Any changes in conditions
where the river cross-section narrows have been included in the model and the resultant changes
in wetted perimeter, velocity and shear stress have been assessed. Sydney Water has
acknowledged limitations of the modelling in the EIS and it is the nature of modelling to provide a
representation and comparison of impacts rather than being able to exactly predict them. Sydney
Water considers the model provides a good representation of likely impacts.

Modelling indicates that changes in wetted perimeter by up to 11 m (as noted in the issue) can be
related to specific in-channel features such as riffles or benches (as shown in Figure 5-17) which
can become more inundated at marginally higher flows. These changes do not extend over
significant distances and will vary over time with flows.

The stretch of the Nepean River downstream of Warragamba River confluence and Penrith Weir is
controlled by the weir structure and as a result has formed an extensive weir pool which is a low
flow, low energy environment.

Modelling predicts that between Warragamba River and Penrith Weir the change in velocity as a
result of the 50 ML/d treated water releases is less than 0.05 m/s. This is well below the
mobilisation threshold of sand, leaf litter and benthic macroinvertebrates. It is therefore unlikely
there will be any noticeable effect on erosion, sediment transport rates or potential for deposition in
the GBMA, Nepean River, Euroka or Erskine Creeks.

Modelling predicts that the changes to the wetted perimeter, water level, velocity and shear stress
at Erskine Creek and Euroka Creek confluences will be negligible. There is the potential for
localised increases in the water surface of Nepean River (in the order of 0.04 m) and wetted
perimeter (about 11 m) at Glenbrook Creek confluence but these changes do not extend upstream
in Nepean River for more than 100 m. The changes at Glenbrook Creek occur as a result of an
existing large in-channel bar at the creek confluence with Nepean River as shown in Figure 5-18.

Given the modelled increase in wetted perimeter affects in-channel riffles and bars as noted
above, it is unlikely this will cause significant changes to river shading. This is because water
levels in these areas are controlled by Wallacia and Penrith weirs so water is not predicted to rise
to a point that would widen the channel to move the wetted areas closer to the areas of the river
shaded by existing riparian vegetation. In addition, the gorge section of Nepean River has steep,
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exposed bedrock banks and for the most part there is some distance between the river and
vegetation, which reduces the likelihood of increased shading.

Where the modelling indicates increases in wetted perimeter at the vegetated bar at the
confluence of Nepean River and Glenbrook Creek, this may result in some vegetation dieback in
this area. This could produce short-term shading of these very localised sections of the river if
vegetation falls into or across the water, reducing light penetration in the water column, and
therefore photosynthesis and primary production. In this scenario, once dieback is complete and
live vegetation retreats, channel shading would reduce. Shading from dieback is also likely to
occur naturally in this area during flood events where this vegetated bar can be completely
inundated and vegetation damaged. This occurred during the March 2021 flood event, as shown
by the aerial image shown in Figure 5-19.

Sydney Water considers it is reasonable for an environmental impact assessment to identify any
potential positive impacts of the project on aquatic fauna.
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Figure 5-19 Glenbrook Creek and Nepean River confluence during March 2021 flood event
(Source: NearMap image dated 25 March 2021)
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5.4.29 Aquatic ecology — changes to water quality

Issue description

NPWS notes that the Executive Summary of Appendix Q finds the project would result in improved
water quality and beneficial outcomes for aquatic ecology. NPWS suggests that this conclusion
might need revisiting given the project would increase nutrient loads, particularly nitrogen, and
given such changes have potential to cause increased turbidity, algal growth and possibly low DO
levels associated with eutrophication. In turn these impacts have potential to affect aquatic and
terrestrial species along the riverbank traversing the GBMA and upstream creeks in the event of
high rainfall.

Response

As outlined in the Hydrodynamic and Water Quality Impact Assessment in Appendix F of the EIS,
flows near the upstream boundary of the GBMA are predicted to increase by an average of
about 25%. In line with existing environmental flow strategies for the river, such increases in the
flow regime have potential environmental benefits by counteracting the presence of the upstream
weirs and dams, and significant levels of water demand.

Advanced treated water releases will have the following benefits in the GBMA:

e Protection of aquatic ecosystems and reduction of aquatic weeds and frequency of algal
blooms.

e Improvement in river health including conditions for native fauna and river-dependent plants
that rely on different flows to trigger migration and breeding.

e Protection of river condition for recreation such as boating and swimming.

In freshwater, it is typical to assess potential water quality driven impacts in terms of change in
concentrations of pollutants and comparison with concentration-based trigger values or
background scenarios. Ecotoxicity thresholds are typically reported in concentrations as the
impacts to ecology are concentration based, not load based.

Water quality modelling shows that daily loads of total nitrogen entering the GBMA will increase by
an average of about 20% over the two-year period analysed. These increases in load are generally
driven by the additional flows and do not equate in significant increases in concentration. Modelling
also shows that despite the increase in loads, the concentrations of TN are predicted to decrease.

This reduction in concentration is due to increased dilution of existing river water with advanced
treated water from the AWRC being released into the Wallacia Weir pool, and then overflowing
downstream into the GBMA.

As discussed in section 6.1.2.5.3 of the Hydrodynamic and Water Quality Impact Assessment
report, concentrations of inorganic fractions of nitrogen are predicted to be similar to, or marginally
elevated relative to, the background river conditions. As a result, significant impacts driven by
inorganic nitrogen species are not expected. This is important because the dissolved inorganic
species are the most readily consumed by algae and macrophytes and, when excessive, may
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drive increases in primary productivity which can trigger increased turbidity, reduced
dissolved oxygen impacts for multiple trophic levels.

A similar case was modelled for total phosphorus where daily loads entering the GBMA are
predicted to increase by an average of about 7% over the two year modelling period. However,
concentrations are predicted to be reduced within the GBMA for both TP and filterable reactive
phosphorus, due to the increased dilution of the river water with the lower concentrations of
advanced treated water being releases from the AWRC.

As is the case with available forms of nitrogen, the dissolved inorganic fraction of phosphorus is
most readily consumed by algae and macrophytes and, when excessive, may drive a significant in
primary productivity which can trigger increased turbidity, reduced dissolved oxygen impacts for
multiple trophic levels.

Assessment of the potential for nutrient driven impacts within the GBMA does not predict a
significant impact in the concentration of bioavailable nutrients which means the availability to
aquatic plants and algae is also unlikely to change.

Modelling has identified a risk of short-term localised impacts to water quality during wet weather
events when the quality of releases from the AWRC to Nepean River will shift from advanced
treated water to tertiary treated water. These impacts are driven by nutrient influx, which may affect
primary production. Depending on the magnitude and duration of these spikes dissolved oxygen
depletion of the water column may occur which can cause knock on effects to higher trophic level
organisms, particularly fish species that are not particularly mobile.

There is also potential for an increase in primary production response, particularly by benthic
species of diatoms and algae. This could drive a shift in the community assemblage which in turn
may increase or decrease favoured food resources of benthic macroinvertebrate species which
may result in a shift in community composition.

As a result, this may then affect food resources of higher order species that rely on invertebrate
prey as a primary resource for food. However, it must be noted that modelling predicts these
spikes to be short lived and therefore long-term impacts are not expected. Most of the time, the
advanced treated water releases are expected to reduce the potential for aquatic weeds and algal
blooms by diluting the concentration of nutrients.

As noted in section 5.4.45, any benefits and impacts through the GBMA are expected to be within
the main stem of Nepean River and are unlikely to affect upstream waterways.

5.4.30 Aquatic ecology — mouth of Glenbrook Creek

Issue description

NPWS notes that the summary of predicted impacts to aquatic ecology in Nepean and
Warragamba Rivers (on page 423 of the EIS) identifies potential changes to the vegetated bar at
the mouth of Glenbrook Creek, including die back due to increase in wetted perimeter. It notes the
EIS should specify the species and vegetation communities that will be affected for ease of
assessment. Section 6.4.2 of Appendix Q identifies increased inundation frequency predicted to
result in impacts to 0.12 to 0.19 ha of native vegetation. NPWS notes it is difficult to adequately
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assess the level of impact without the EIS explicitly identifying the species and communities
that would be affected so the EIS should make this clear.

NPWS recommends considering the potential for increased weeds resulting from higher nutrient
loads as a potential impact on the OUV of the GBMA.

Response

The mouth of Glenbrook Creek is located between the Wallacia and Penrith Weirs on Nepean
River at Lapstone. Vegetation at the mouth of Glenbrook Creek is mapped as being Sandstone
Riparian Scrub fringed by an area of Hinterland Sandstone Gully Forest. As outlined in section
5.4.32, potential impacts to biodiversity as a result of altered hydrology from the project is
assessed in section 9.5 of the BDAR (Appendix J of the EIS).

The BDAR used modelling outputs the ecolohydrology and geomorphology assessment in
Appendix G of the EIS to assess potential impacts to biodiversity. The maximum increased
inundation depth and duration have been modelled at the proposed project outflow rate of 50
ML/day and as a worst case 100 ML/day scenario. The worst case 100 ML/ day scenario was
predicted to result in an up to 14 cm increase in depth downstream of Wallacia Weir to Penrith
Weir. Assessed against a median background flow and accounting for the variability of that flow,
this is modelled to result in an increase of inundation between Wallacia and Penrith Weirs,
including at the bar at the mouth of Glenbrook Creek from between 27% - 50% of the time, to 50%
- 75%. Even using this conservative assessment approach it was concluded that this would not
result in a significant impact on biodiversity values. This is because all vegetation and habitats
identified as being present in this area are already subject to some form of dynamic and periodic
inundation. Therefore the minor changes that may result from the project are unlikely to result in a
change in to the current hydraulic equilibrium that could result in negative impacts.

In addition, the vegetated bar is a depositional fan where sediment settles as it reaches the waters
of the Nepean River. A depositional fan is by its nature a dynamic feature of the river and subject
to change due to natural processes. For example, Figure 5-19 shows inundation of this bar with
substantial damage to vegetation during large floods in Nepean River in early 2021. Sections 8.7.2
and 8.7.3 of the EIS assessed potential impacts on this location from an ecohydrology and
geomorphological perspective which concluded that impact to the Nepean downstream of Wallacia
Weir would be minor relative to background conditions.

In relation to potential for increased weeds as a result of higher nutrient loads, Chapter 8 of the EIS
provided a detailed assessment of the potential water quality impacts as a result of the project
supported by a range of specialist studies in Appendices F, G and H.

The assessment found that in Nepean River, treated water releases (either advanced treated
water or a blend of advanced and tertiary treated water) are expected to typically improve water
quality for some indicators (such as total nitrogen, total phosphorus, salinity, dissolved oxygen and
enterococci) with slight increases in bioavailable forms of nitrogen. During infrequent wet weather
events, elevated nutrient concentrations are predicted downstream of the releases due to the
higher proportion of tertiary treated water in the releases. These ‘spikes’ result in localised and
short-lived downstream impacts on water quality. Nutrient concentrations are predicted to drop
quickly to levels lower than the background scenario within a few days as a result of dilution. The
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potential for increased weed recruitment along areas adjoining NPWS estate and Nepean
River more generally is therefore considered negligible.

5.4.31 Terrestrial biodiversity - impacts on River-flat Eucalypt Forest

Issue description

NPWS notes that Table 8-2 of Appendix Q identifies more frequent inundation of five PCTs,
including PCT835 Forest Red Gum. This has been assessed as slight impact given limited area
impacted. This PCT meets key diagnostic criteria of River-flat Eucalypt Forest which is critically
endangered under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
and endangered under the Biodiversity Conservation Act 2016 (BC Act). NPWS notes a 'slight
impact' to a critically endangered community appears to be an inaccurate assessment.

Response

Section 11.2.1 of the BDAR (Appendix J of the EIS) provides an analysis of the potential impacts
of increased inundation on the vegetation communities. The assessment reviewed potential
inundation impact on areas identified as meeting the definition of PCT835 Forest Red Gum when
comparing the current median flow of Nepean River which is 229 ML/day against an expected
future median flow of up to 279 ML/day based on treated water releases of the project of up to 50
ML/day. Hydraulic modelling indicated that under this scenario, biodiversity values present
between the current median flow and future flow with the project would experience a change in
inundation from 40% - 50% of the time to inundation >50% - 75% of the time. For PCT 835 this
equated to an area of about 0.76 hectares being subject to increased frequency of inundation.

Investigations identified that there is a total of about 256 hectares of PCT 835 within 100 m of the
watercourse so the additional impacted area represents only a small fraction of the impacted
community leading to the conclusion that these impacts would be slight. In addition, PCT 835 is
identified as having moderate tolerance to inundation owing to its typically riparian locations. Given
its location, the area of PCT 835 discussed here would likely be already subject to naturally
occurring inundation during flood events. As a result, Sydney Water considers that areas impacted
by additional periodic inundation as a result of the project are unlikely to result in a significant risk
to biodiversity values.

5.4.32 Terrestrial biodiversity - extent of impact area

Issue description

NPWS notes that Figures 2.12 and 2.13 of Appendix J show that areas downstream of release
points and subject to inundation are not in the impact assessment area and not considered part of
the impact area. Raised water levels have potential to impact biodiversity adjacent to the rivers,
however this potential impact does not appear to have been captured in the biodiversity
assessment.
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Response

The impact area and impact assessment area for the project relate to direct impacts.

Potential impacts to biodiversity as a result of altered hydrology are considered indirect impacts
and assessed in section 11.2 of the BDAR in Appendix J of the EIS. The BDAR used modelling
outputs from the ecohydrology and geomorphology impact assessment in Appendix G of the EIS to
assess potential impacts to biodiversity. The maximum increased inundation depth and duration
have been modelled at the proposed treated water releases of 50 ML/day (2036 scenario) and 100
ML/day (2056 scenario). The 100 ML/day scenario was predicted to result in an up to 14
centimetre increase in depth downstream of the Wallacia Weir to the Penrith Weir. Assessed
against a median background flow and accounting for the variability of that flow, this is modelled to
result in an increase to the frequency of inundation from 27% - 50% of the time to 50% - 75%. This
change in inundation frequency is well within the existing channel extents. This is unlikely to have
a significant impact on biodiversity values.

5.4.33 Terrestrial biodiversity - impacts on platypus

Issue description

NPWS notes that the EIS assesses the impacts on platypus and echidna to be negligible

(section 7.11 of the Executive Summary p 44). However, platypus are wholly dependent on high
quality aquatic habitat with good water quality and aquatic flora and fauna including intact riparian
areas. If any platypus are present (or likely to be present) in the affected area it is considered the
impact would be significant given platypus are part of the OUV for the area.

Response

The project’s World heritage assessment in Appendix Q of the EIS considered the project’s
potential impacts to platypus and it found that although platypus are likely to be present, the
changes in flow regime in Nepean River is unlikely to result in negative impacts to the species’
forage or breeding habitat. It also noted that the release of treated water to the Nepean and
Warragamba Rivers would generally result in a net positive effect on water quality. Accordingly,
negative impacts to platypus and any other amphibious fauna as a result of a reduction in water
quality are considered unlikely. The memo supporting this conclusion has been included as
Appendix G of this report.

5.4.34 Terrestrial biodiversity - impacts on fauna

Issue description

NPWS suggests it should also be noted in the EIS, to ensure all impacts are captured, that all
fauna (ie not just platypus and echidna) are considered attributes of OUV.
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Response

Sydney Water notes that all fauna contribute to World heritage values. Sydney Water has
completed a detailed assessment of the potential biodiversity impacts of the project on fauna in the
BDAR in Appendix J of the EIS. Given the platypus and echidna are species specifically mentioned
in the OUV attributes, they have been addressed directly in the World Heritage Assessment.
However, this report should be reviewed alongside the BDAR including section 11.2 that assesses
impacts to fauna habitat more broadly, as a result of changes in inundation frequency from treated
water releases. This concludes that no substantial impacts are expected.

5.4.35 World, National and Aboriginal heritage - AHIMS sites

Issue description

NPWS notes that the Aboriginal Heritage Information Management System (AHIMS) sites
referenced in Appendix Q are not mentioned in the Aboriginal Cultural Heritage Assessment
(ACHAR) (Appendix O) and that the two assessments are by different consultants.

NPWS notes that AHIMS sites erroneously mapped should be corrected and updated on AHIMS.
NPWS also notes that in the publicly exhibited version Figure 5.1 was redacted. While the
redaction of AHIMS details is supported, it is noted that the Gundungurra Indigenous Land Use
Agreement (ILUA) map is publicly available online. The inclusion of coordinates of Aboriginal
cultural heritage sites (see section 5.8.2 on page 53) is not appropriate.

Section 5.8.2 of World heritage assessment states that over 1,000 AHIMS sites are located in
GBMWHA, however this figure is now over 1,500 sites.
Response

Sydney Water acknowledges that different consultants have prepared Appendix Q and
Appendix O. In relation to specific points on the AHIMS sites:

e Sydney Water (via EMM Consulting) has notified AHIMS of erroneously mapped AHIMS
sites.

e Figure 5.1 in Appendix Q was redacted because it shows the location of AHIMS sites, not
because it shows the boundary of the Gundungurra ILUA.

e The inclusion of coordinates for an AHIMS site in Appendix Q of the public version of the
EIS was an oversight. Sydney Water has provided DPE with an updated version of
Appendix Q to replace the version on its website.

e Sydney Water notes the advice that there are more than 1,500 Aboriginal sites in the
GBMWHA and considers this does not change the outcomes of the assessment.
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5.4.36 Aboriginal heritage - consultation

Issue description

NPWS notes it is unclear whether the Registered Aboriginal Parties (RAPs) in the ACHAR were
involved in the world heritage assessment, or whether comments from the ACHAR were used. The
process followed should be clarified. NPWS also notes it is unclear from the ACHAR whether the
two sites above the raised water level were checked or inspected. The impact assessment states
that the sites would not be impacted but the Heritage Impact Assessment states that field
inspections were not undertaken as previous sites were adequately assessed to allow for
determination of impacts. This is of concern as it implies the Aboriginal community were not
involved in determining the impacts to those sites stated to be above the increased water level. If
the ACHAR did not inspect the two sites above the raised water level this would mean there was
no confirmation of their location or if the Aboriginal community had any concerns on the impacts to
these two shelters with Art. It is recommended this is undertaken.

National heritage is a matter of national environmental significance (MNES) and controlling
provision for this proposal. Therefore EPBC Schedule 5B applies and includes that 'Indigenous
people are the primary source of information on the value of their heritage and the active
participation of indigenous people in identification, assessment and management is integral to the
effective protection of indigenous heritage values.' Whether this assessment is adequate is a
matter for the Aboriginal groups involved.

Response

Comments from RAPs on the ACHAR were considered in preparing the heritage assessment in
Appendix Q of the EIS, including specific information sought about values along the Nepean River.
No inspection of the two identified sites was undertaken due to the difficulty in accessing these
sites. This approach was considered appropriate as there would be no direct or indirect impacts to
these two shelters with art given the site cards indicate they are located well beyond the water
level and the area potentially impacted by treated water releases. Changes to wetted perimeter
associated with the project are limited to the existing channel and well within areas already
impacted by historical flooding that is likely to have resulted in loss of integrity or complete loss of
any sites that may have been present around the existing water level of the river. The project’s
releases are therefore unlikely to result in impacts to Aboriginal heritage sites.

Sydney Water has consulted with a range of Aboriginal groups and individuals throughout project
development, including:

e consulting with the 26 RAPs through the ACHAR

e speaking with the Chair of the Consultative Committee for the Gundungurra Indigenous
Land Use Agreement and offering to brief the committee about the project

e separate to the project, progressing an Aboriginal Cultural Values Study in consultation with
local Aboriginal communities to better understand intangible Aboriginal cultural values of
the Western Sydney region, focused on the cultural values of water in the South Creek
catchment and parts of Nepean River. Sydney Water has contacted a broad range of
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Aboriginal stakeholders (including Gundungurra and Darug people) inviting them to a
workshop and to nominate cultural knowledge holders to be involved in the study. In
November 2021, Sydney Water sent further information about the study to this broad range
of stakeholders, including information about the Upper South Creek Advanced Water
Recycling Centre project. This included contact details, for people who want to be involved
or would like more information.

5.4.37 Aboriginal heritage - value of sites

Issue description

NPWS notes that the assessment of unknown integrity and authenticity and attribution of a low
value to indigenous sites (Table 5.4 of World heritage assessment, p55) is a misleading statement
and potentially offensive to Aboriginal people and should be rated high and high, noting that the
EIS states 'the study area does not contain art or open sites of research’. It is clear that the EIS
relies on AHIMS reports and no additional Aboriginal cultural heritage assessment was carried out
for the area that will be inundated along the Nepean River.

Response

Sydney Water acknowledges the important cultural and associative values of the sites to
Aboriginal people, which is captured in Table 5.4 of Appendix Q as Indigenous connections, and
rated as high. Scientific and archaeological research value is a separate value and it is this aspect
that has been rated as low. This is because sites originally existing immediately adjacent to
existing water levels on the banks of Nepean River (ie areas potentially impacted by the project)
are expected to have been significantly impacted by historical flooding along Nepean River (most
recently 2021 and 2022) and in the case of artefact scatters would not reflect the original spatial
arrangement or use of the site due to erosion and translocation of artefacts within sediment.

5.4.38 Terrestrial biodiversity - general

Issue description

DPE BCD raises a range of general terrestrial biodiversity issues which are addressed in
Table 5-18.

Response

Table 5-18 Response to DPE BCD general comments on terrestrial biodiversity

Issue raised Response

The calculator for the Wollemi Interim Based on the following guidance from the Biodiversity

Biogeographic Regionalisation for Assessment Method 2020 Operational Manual — Stage 1 (DPIE,
Australia (IBRA) subregion has not 2020a), only the BAM-C case relating to the Cumberland IBRA
been finalised in the Biodiversity subregion requires finalisation:

Assessment Method — Calculator ‘If the subject land is located within more than one IBRA
(BAM-C). subregion, the IBRA subregion selected should be the one
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Issue raised Response

The BDAR includes a credit summary  within where the largest proportion of impact/area of BSA will

report for the Cumberland IBRA occur, with justifications provided in the BAR. For linear-shaped
subregion but no similar report has developments that cross multiple IBRA subregions, the assessor
been included for the Wollemi IBRA must conduct separate habitat suitability assessments for each
subregion. IBRA subregion. However, vegetation zones may extend across

each IBRA subregion. This option can only be applied where the
whole project is within a single IBRA region with one or more
IBRA subregions. If the proposal crosses an IBRA boundary, a
new case will be required in the BAM-C for each new IBRA
region’. (p.10, section 2.2.1).

This is the case for the project, where the Cumberland IBRA
subregion has been selected in the BAM-C, and a separate
habitat assessment has been undertaken for all candidate
species generated by the vegetation zones present within the
Wollemi IBRA subregion (all of which also occur in the
Cumberland subregion within the project footprint).

The BDAR includes a credit summary report for the Cumberland
IBRA subregion but no equivalent report has been included for
the Wollemi IBRA subregion. Based on the guidance from the
operational manual above, a credit summary report is only
required for the Cumberland IBRA subregion as the primary
region in which the project is located.

To be compliant with section 6.15 of Sydney Water acknowledges DPE BCD’s comments about the
the Biodiversity Conservation Act 2016 date on the BDAR document and the date on the credit
a BDAR must be certified within 14 summary report being more than 14 days apart. The cause of

days of the date shown on the finalised this discrepancy was the time needed to apply the web
credit report. It is noted the date of the  accessibility formatting to the BDAR as part of the consolidated
BDAR is 23/9/21, and the date on the EIS and the subsequent submission of the EIS. An updated

credit summary report is 19/10/21, finalised credit report was inserted into the report, however
which is longer than 14 days. Also, updating the date on the cover and the certification page was
when the credit report is printed from overlooked. The case was re-opened post finalisation so that a
the BAM-C, the date is 27/10/21. copy could be made to update the credit requirements for the

project's Amendment Report (Sydney Water, 2022). Once the
updates were made to the alternative version of the calculator
case, the case was then finalised again, resulting in a
discrepancy in the dates.

Concern that the project will lead to Sydney Water has made substantial efforts to minimise impacts
major biodiversity impacts. For on terrestrial biodiversity during project optioneering and
example, the proposal will lead to the  reference design as outlined in Chapter 3 of the EIS. Terrestrial
direct removal of 13.77 ha (non- biodiversity was a critical factor in balancing environment,
certified) of vegetation and habitats, heritage, community, constructability and cost.

which includes 4.37 hectares of the Since the EIS was finalised, Sydney Water has further reduced
critically endangered ecological terrestrial biodiversity impacts through several pipeline re-
community Cumberland Plain alignments as outlined in the project's Amendment Report
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Issue raised Response

Woodland of which 0.93 ha is classed
as being in ‘intact’ condition. A number
of other threatened ecological
communities, threatened flora species
and threatened fauna habitats will also
be lost. DPE BCD recommends that

(Sydney Water, 2022). The most significant reduction is around
Kemps Creek, where impacts to threatened ecological
communities (TECs) and threatened species habitat have been
substantially reduced.

In addition, Table 15-3 of the EIS includes a range of terrestrial
biodiversity management measures committing to investigate

further avoidance of biodiversity values opportunities to further reduce impacts as design and

be considered.

construction progress.

5.4.39 Terrestrial biodiversity — Sydney Region Growth Centres

Biodiversity Certification

Issue description

DPE BCD raises several issues related to the project’s interaction with Sydney Growth Centres
Biodiversity Certification. Table 5-19 responds to each of these.

Response

Table 5-19 Response to DPE BCD comments on Sydney Growth Centres Biodiversity Certification

Issue raised Response

ENV and red hatched areas

DPE BCD notes that section 14.1.1 of the BDAR
states that the project will impact 0.33 ha of
Existing Native Vegetation (ENV) subject to
Relevant Biodiversity Measure (RBM) 8, RBM 11
and RBM 12, where the impact area crosses
Kemps Creek.

The maps in the BDAR do not depict the location of
the validated ENV within the non-certified land to
be impacted. There is also a second red-hatched
area containing ENV located on Elizabeth Drive at
Cross Street that also appears to be impacted by
the proposed development that has not been
identified on the maps in the BDAR.

In regard to the red hatched areas, it is important to
note that the two red hatched areas of land are
zoned Public Recreation — Regional under Part 3 of
the Growth Centres SEPP. The acquisition of red
hatched land is a commitment under the
Biodiversity Certification Order and the
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The Growth Centres SEPP referenced in this
submission has been repealed since the EIS was
on public exhibition and its provisions incorporated
into State Environmental Planning Policy (Precincts
— Western Parkland City) 2021.

Sydney Water has amended the project in an
Amendment Report (Sydney Water, 2022), so the
project will no longer impact existing native
vegetation mapped within areas subject to RBM 12.
Project amendments following public exhibition of
the EIS have resulted in a re-alignment to the
impact area through the red hatched area crossing
Kemps Creek, to avoid impact on existing native
vegetation. The changes also mean that the brine
pipeline will be installed through existing concrete
encasing across Kemps Creek and will not require
trenching of Kemps Creek in this location.
However, the remainder of the pipeline in this area
is proposed to built using open trenching.

The brine pipeline alignment and impact area were
designed to ensure no impact to the red hatched
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Issue raised Response

Commonwealth Growth Centres Strategic
Assessment Approval.

RBM 12 specifies ‘in the lands marked by a red
hatching on the biodiversity certification maps
existing native vegetation must not be cleared
unless it is in accordance with a plan of
management or unless such clearance has been
agreed to by the DECC’.

To determine the impacts on non-certified ENV and
red hatched areas, DPE BCD seeks finer scale
maps and shape files depicting the location of the
ENV and red hatched areas and the proposed
direct and indirect impacts from the development.
The revised information should also include details
about the proposed construction methods and
mitigation measures to minimise impacts. This
information is required to inform DPE BCD’s
consideration of the proposal and decision in
regard to RBM 12.

Black Hatched lands

DPE BCD notes that the BDAR states that ‘The
impact area also occurs along the boundary of an
area identified by RBM 17 as holding a potential
population of Downy Wattle, along Cross St,
Kemps Creek, the vegetation was surveyed as per
the BAM guidelines Surveying threatened plants
and their habitats (DPIE, 2020e), therefore
addressing the requirements of this RBM'.

RBM 17 requires Acacia pubescens to be surveyed
to confirm the presence of the species and if
present, provide for the protection of the area of
suitable habitat for the species to DPE BCD'’s
satisfaction. In order to adequately address RBM
17, DPE BCD seeks further details about the
survey undertaken in this specific location including
survey method and maps.
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area along Cross Street and this has not changed
from the assessment in the EIS. The project will not
remove existing native vegetation in the red
hatched area in that location.

Impacts to ENV as a result of the project are
negligible and comprise a total of about 6 m? of
impact to PCT 849, on Existing Non-Certified land,
at the southern access route into Western Sydney
Parklands, and about 1.3 m? of impact to PCT 849,
on Existing Certified land, at Badgerys Creek.

GIS shapefiles for project alignments, impact areas
and terrestrial biodiversity were provided to DPE as
part of Sydney Water’s EIS submission. Updated
project alignments and impact areas were provided
to DPE as part of Sydney Water's Amendment
Report submission.

Table 15-3 of the EIS outlines measures to manage
and mitigate project impacts with measures specific
to terrestrial biodiversity in TBO1 — TB10. In
addition, measure GO05 includes developing and
implementing a Rehabilitation Management Plan
including requirements for rehabilitating areas of
native vegetation.

The survey effort for Acacia pubescens is
described in section 8.2 of the BDAR, with survey
tracks presented on Figure 9 (pages 9.14 and
9.15). Surveys were undertaken on 12 November
2020 by Biosis experienced botanists Nicola
Trulock and Heather Lee-Kiorgaard, and involved
parallel transects through areas of potential habitat
in that location.
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Issue raised Response

Biodiversity Certification Offset Strategy

DPE BCD notes that section 15 in the BDAR states
offsets will be secured though either revegetation /
restoration at an offsetting ratio of 3:1 (in
accordance with the requirements of RBM 8), or
through the transfer and retirement of biodiversity
credits under the Biodiversity Offset Scheme
(BOS), generated from a Biodiversity Stewardship
Site within the Growth Centres.

DPE BCD requires additional information in regard
to the Growth Centres Biodiversity Certification
offset strategy including:

o the location of the proposed 3:1 restoration
including tenure, funding arrangements and
proposed measures to ensure long protection,
and/or

¢ the location of the Biodiversity Stewardship Site/s
within the Growth Centres.

Growth Centres SEPP — Clause 18A

DPE BCD recommends DPE PAG consult with the
DPE Infrastructure Planning Team in regard to
clause 18A in the Growth Centres SEPP.

Offsets in accordance with Growth Centres
Biodiversity Certification offset strategy are no
longer required following the project amendments
described above and the avoidance of impacts to
existing native vegetation at Kemps Creek.

Sydney Water considers this is a request for DPE
to address. Sydney Water can provide support to
these discussions if needed to provide further
clarity about the project.

5.4.40 Terrestrial biodiversity - matters of National Environmental

Significance

Issue description

DPE BCD raises several issues related to the project’s potential impact on matters of National
Environmental Significance (MNES). Table 5-20 responds to each of these.

Response

Table 5-20 Response to DPE BCD comments on MNES

Issue raised Response

General

DPE BCD notes that the BDAR outlines that the
project was declared a controlled action on 3
December 2020 (EPBC Act referral 2020/8816) as
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Sydney Water has addressed DPE BCD'’s specific
comments on these matters in this table.
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Issue raised Response

there are likely to be significant impacts on the
following controlling provisions:

o Listed threatened species and communities
(sections 18 and 18A).

o World Heritage properties (s12 and 15A).
¢ National Heritage places (s15B and 15C).

EPBC Act - Listed threatened species and The BDAR (Appendix J to the EIS) concluded that
communities (sections 18 and 18A) potential impacts to Cumberland Plain Shale
Woodlands and Shale-Gravel Transition Forest and
the Spiked Rice-flower (Pimelea spicata) would not
be significant given the small size of the impacts
and presence of other larger higher quality areas of
this vegetation community and habitat for the
Spiked Rice-flower. In any case, as noted by DPE
BCD, Sydney Water will offset these impacts in
accordance with the requirements of the BAM.

DPE BCD'’s bilateral assessment is detailed in
Attachment 2 and has been prepared considering
the EPBC notes. As outlined in the advice, DPE
BCD does not agree with the conclusion that the
project will not have a significant impact on two
EPBC Act-listed entities, being Cumberland Plain
Shale Woodlands and Shale-Gravel Transition
Forest and the Spiked Rice-flower (Pimelea

spicata). Where significant impacts are likely, Sydney Water has also proposed amendments to
offsets are required. DPE BCD notes that in the project in an Amendment Report (Sydney
accordance with the BAM, like-for-like offsets will Water, 2022) that reduce impacts on these two
be provided for both these entities. entities:

e Impacts on Cumberland Plain Shale Woodlands
and Shale-Gravel Transition Forest are reduced
from 4.83 ha to 4.48 ha, which is a 7% reduction.

e Impacts on suitable habitat for the Spiked Rice-
flower are reduced from 2.99 ha to 1.64 ha which
is a 26% reduction. This also accounts for an
error identified in the original BDAR which
overstated the impacts on this species.

The Amendment Report provides more detail on
these impacts and the identified error.

Sydney Water considers this reduction in impacts
reinforces the EIS findings that impacts to these
biodiversity attributes would not be significant.

5.4.41 Terrestrial biodiversity - work adjacent to National Parks

Issue description

NPWS notes that Appendix J (section 14.4, p408) refers to an outdated 2013 version of NPWS
Adjacent development guidelines and recommends the EIS is updated to refer to these
current 2020 guidelines.

Upper South Creek Advanced Water Recycling Centre | Submissions Report Page 133



Response

Sydney Water has reviewed the project against the NSW Developments adjacent to National
Parks and Wildlife Service lands (NPWS, 2020). Table 5-21 summarises key issues for
consideration identified by the guidelines and how these have been addressed by the project.

Table 5-21 Development adjacent to NPWS land — key issues

Key issues Response

Erosion and
sediment control

Stormwater runoff

Wastewater

Pests, weeds and
edge effects

Fire and the location
of asset protection
zones (APZs)

Boundary
encroachments and
access through
NPWS land

Access to parks

Upper South Creek Advanced Water Recycling Centre | Submissions Report

The Soil and Contamination Assessment in Appendix N of the EIS assessed
potential erosion and sediment impacts and the Surface Water Impact
Assessment in Appendix K assessed potential stormwater runoff impacts. Erosion
and sediment impacts would generally be associated with construction activities
and therefore be short term and temporary. Stormwater on the AWRC site will be
managed using a range of water sensitive urban design measures and there is no
adjoining NPWS land downstream of the site. The surface water and soil
management measures in Table 15-3 of the EIS will minimise potential for offsite
impacts including to NPWS property.

The Hydrodynamics and Water Quality Assessment in Appendix F of the EIS
assessed potential water quality impacts of treated water releases. Due to the
high level of treatment proposed, overall impacts to water in receiving
environments were found to be negligible or positive. The water quality
management measures in Table 15-3 of the EIS will minimise potential for offsite
impacts including to NPWS property.

The BDAR in Appendix J of the EIS assessed potential biodiversity impacts
including from pests, weeds and edge effects. These impacts would generally be
associated with construction activities and therefore be short term and temporary.
The terrestrial biodiversity management measures in Table 15-3 of the EIS will
minimise potential for offsite impacts including to NPWS property.

The Health Impact Assessment in Appendix V of the EIS and the Preliminary
Hazard Analysis in Appendix W assessed bushfire impacts and potential risk of
fire. No APZs are proposed on or adjacent to any NPWS land so there will be no
clearing impacts from proposed APZs. The health impact management measures
in Table 15-3 of the EIS (and the updates in Appendix B) will minimise potential
for bushfire risk including to NPWS property.

The project will not encroach any NPWS land boundaries or impact access
through or to parks or NPWS property.
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Key issues Response

Visual, odour, noise,  The EIS included a range of studies aimed at addressing potential amenity
vibration air quality impacts including:
and amenity impacts , | andscape Character and Visual Impact Assessment — Appendix T of the EIS
e Air Quality and Odour Assessment — Appendix R of the EIS
¢ Noise and Vibration Assessment — Appendix S of the EIS.

These assessments concluded that there is potential for some short term offsite
amenity impacts during construction. Operational impacts would primarily be from
the AWRC site and unlikely to impact any NPWS property. The visual, air quality
and noise management measures in Table 15-3 of the EIS will minimise potential
for offsite impacts including to NPWS property.

Threats to ecological The BDAR in Appendix J of the EIS assessed biodiversity impacts including to

connectivity and GDEs and ecological connectivity. These impacts would generally be associated
groundwater with construction activities and therefore be short term and temporary. No GDE or
dependent connectivity impacts have been identified in relation to NPWS land. The terrestrial

ecosystems (GDEs)  biodiversity management measures in Table 15-3 of the EIS will minimise
potential for offsite impacts including to NPWS property.

Cultural heritage The EIS assessed potential cultural heritage impacts in studies including:
e Aboriginal Cultural Heritage Assessment Report — Appendix O of the EIS
o Statement of Heritage Impact — Appendix P of the EIS.

These assessments identified there would be no impacts to cultural heritage
located on NPWS property. However, the heritage management measures in
Table 15-3 of the EIS will minimise potential for impacts on cultural heritage not
located on NPWS land.

5.4.42 Terrestrial biodiversity - impact on National Park lands

Issue description

NPWS notes that the EIS fails to identify whether the impacts of raised water levels of 5-10 cm
would impact NPWS lands, or whether they would occur adjacent to NPWS estate, on other
tenures. This is an essential question to answer before undertaking an assessment of impacts to
NPWS lands. It is also noted that the Biodiversity Assessment contained in Appendix J

(section 14.4, p 408) contains only a very limited discussion of potential impacts to NPWS lands.

Response

The biodiversity assessment has been prepared in accordance with the BAM and examines
potential biodiversity impacts that may result from the project regardless of land ownership and
does not specific impacts by property owner. The waterways assessments, as detailed in
Chapter 8 of the EIS, apply the same approach and have considered impacts regardless of land
ownership.
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Sydney Water has reviewed the Geographic Information System (GIS) layer available for the
NPWS boundary and compared it to modelling undertaken as part of the Ecohydrology and
Geomorphology Impact Assessment (Appendix G of the EIS). There are some areas of overlap
which generally occur where the NPWS boundary extends into the waterways. As outlined in
section 8.7.2 of the EIS there is very little difference between the baseline and impact scenarios,
as demonstrated by changes in surface water levels and wetted perimeter in this reach. The water
levels in this reach are controlled by the weir and impacts are limited to areas within the main
channel that are already subject to periodic inundation. Increases in median surface water levels
are predicted to be about three centimetres. Generally, the predicted changes in wetted perimeter
are minor (less than one metre), with the exception of a short section about 500 m downstream of
the confluence of Warragamba and Nepean rivers, where the increase is predicted to be up to
seven metres. This may occur where a slight increase in surface water elevation could inundate a
bench or engage a wider cross-section which is reflected in larger changes in wetted perimeter.

Section 14.4 of the BDAR identified that the project would be partly on land adjoining NPWS
conservation lands, specifically at the western end of the impact area. Most of the project does not
adjoin NPWS property. The impact assessment concluded that there may be some minor indirect
impacts to NPWS land during construction of the environmental flows pipeline such as noise and
light spill. Appropriate measures have been identified in the EIS to manage these impacts.

Section 5.4.41 assesses impacts to adjoining NPWS land in accordance with the NSW
Developments adjacent to National Parks and Wildlife Service lands (NPWS 2020).

5.4.43 Terrestrial biodiversity - future reserve at Kemps Creek

Issue description

NPWS notes an area north of the land reserved as Kemps Creek Nature Reserve has been
acquired under the NPW Act for future reservation. This land is not shown on maps in the EIS,
including those showing other open spaces and conservation lands. NPWS recommends the EIS
mapping is updated to also show lands acquired but not yet reserved under NPW Act, as the
alignment runs proximate to this NPWS managed land.

Response

Sydney Water has consulted NPWS who advised it has acquired the following two lots under the
National Parks and Wildlife Act 1974:

e Lot13 DP1065416.
e Lot14 DP1065416.

Figure 5-20 shows the land acquired by NPWS in relation to the location of the proposed brine
pipeline alignment (as amended in the project's Amendment Report (Sydney Water, 2022)). The
brine pipeline will be located about 250 m north of these acquired lots and is therefore not
expected to impact them during construction or operation.
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5.4.44 Terrestrial biodiversity - impact on wildlife corridors

Issue description

NPWS notes that as identified in Appendix J, pipeline construction and recovery of areas where
the pipeline will be constructed will result in impacts to wildlife corridors (such as South Creek and
Kemps Creek corridors). Potential impacts of this loss of connectivity has potential to impact fauna
that also use habitat on park, particularly corridors north and east of Kemps Creek Nature Reserve
and north and east of lands acquired under NPW Act. Pipeline siting, design and construction
methods that minimise extent of this loss of connectivity are required, such as limiting the pipeline
corridor and construction footprint to already disturbed areas in this locality.

Response

South Creek and Kemps Creek form potential corridors to wildlife resulting from their riparian
vegetation providing cover for fauna movement. As noted in Chapter 3 of the EIS and the BDAR in
Appendix J, design teams and ecologists worked collaboratively during early design phases to
seek opportunities to minimise impacts on biodiversity values. This is included avoiding impacts in
some areas by realigning infrastructure, using different construction methods or narrowing the
construction corridor to the minimum safe width through sensitive areas.

In relation to Kemps Creek, Sydney Water has prepared an Amendment Report for the project
(Sydney Water, 2022) proposing a realignment of the brine pipeline into an existing disturbed
pipeline corridor. This avoids any further disruption to wildlife corridors along Kemps Creek.

Some impacts to vegetation will still occur in constructing the pipeline under South Creek. The
impact area was reduced in this area during reference design to minimise impacts.

Sydney Water proposed a range of management measures in Table 15-3 of the EIS to minimise
biodiversity impacts during project construction including:

e TBO02 — written authorisation required from Sydney Water for all vegetation trimming and
clearing.

e TBO03 — requirement for the contractor to minimise clearing to the extent practical in the
riparian zone.

e TBO04 - requiring construction methodologies to be adjusted to further minimise vegetation
clearing to the extent practical during construction works.

In addition, both locations will be rehabilitated after construction in accordance with management
measure in GO5 in Table 15-3 of the EIS, which commits to preparing and implementing a
Rehabilitation Management Plan. This will minimise the ongoing impacts of vegetation removal on
wildlife connectivity.
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5.4.45 Socio-economics - recreational access to Blue Mountains
National Park

Issue description

NPWS suggests that increased water levels in the Nepean River would in turn increase water
levels at Glenbrook Creek, causing high water levels for longer periods over the causeway
crossing to Euroka. Inundation of this causeway impacts visitation levels and so higher water
levels are anticipated to impact NPWS visitors’ ability (bushwalking and vehicle access) to access
certain sections of Blue Mountains National Park.

Response

The hydrologic changes will have no effect on the Glenbrook Creek causeway (Oaks Trail
Crossing) to Euroka. The steep longitudinal gradient of Glenbrook Creek upstream of the Nepean
River confluence means that the effects of increased water levels in Nepean River as a result of
treated water releases are negligible. This is because the causeway is about 2.8 km upstream of
Nepean River and at an elevation of about 45 m higher than the area potentially impacted by the
project. This is shown in Figure 5-21 which highlights the potential zone of increased water levels
relative to the gradient along Glenbrook Creek. The location of the Oaks Trail crossing is also
shown for context. The figure was created using available 2017 one-metre LiDAR. Any changes in
flow levels in Glenbrook Creek will be localised to the confluence with the Nepean River and will
not impact on bushwalking or vehicle access upstream.
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Figure 5-21 Longitudinal profile for Glenbrook Creek

Upper South Creek Advanced Water Recycling Centre | Submissions Report Page 139



5.4.46 Terrestrial biodiversity - cumulative impacts with
Warragamba Dam wall raising

Issue description

NPWS notes that Table 7-5 (Appendix L, p161) provides that Warragamba Dam Raising EIS is still
under development and impacts have not been published, however Warragamba Dam EIS is
currently on public exhibition. The International Union for Conservation of Nature (IUCN) has noted
alarm at the proposed raising of Warragamba Dam would inundate over 1,000 ha of the GBMWHA
and 3,700 ha of the surrounding national park. The EIS should be updated to also consider the
cumulative impacts of the subject proposal alongside the dam raising proposal.

Response

The Warragamba Dam Raising EIS went on public exhibition on 29 September 2021, shortly
before the Upper South Creek AWRC EIS was submitted to DPE. As a result, the EIS did not
include a detailed assessment of potential cumulative impacts associated with the Warragamba
Dam Raising. Sydney Water has since reviewed the Warragamba Dam Raising EIS and provides
the following assessment of potential cumulative impacts, focused on matters most relevant to
impacts on the World heritage area. Sydney Water considers that the cumulative impacts on other
environmental matters are minor, as described in the EIS. The Warragamba Dam Raising EIS
assesses impacts upstream and downstream of the Warragamba Dam.

Water quality, geomorphology and aquatic ecology

The assessment of cumulative waterway impacts has focused on downstream impacts, given that
the AWRC releases are located on Nepean River and Warragamba River downstream of
Warragamba Dam.

There is potential for cumulative impacts to occur if construction of both projects occurs at the
same time and contaminated runoff from construction activities enters waterways, impacting water
quality and aquatic ecology. There is also the cumulative impact of direct impacts to aquatic habitat
for works within waterways or immediately adjacent to waterways. The project has a relatively
small footprint compared to the Warragamba Dam Raising and is therefore expected to have only
negligible to minor contributions to cumulative impacts during construction. Impacts can be
effectively managed through the use of standard management and restoration measures.

During operation, the Warragamba Dam Raising would provide about 1000 GL of storage in the
Flood Management Zone (FMZ) and would reduce peak flows and water levels downstream during
flood events. Flood water stored in the FMZ would be discharged from the dam in a controlled
manner. The protocol for this has not yet been finalised, however Chapter 15 of the Warragamba
Dam Raising EIS assessed a discharge of 100 GL/day during flood events. The EIS also noted a
discharge of about 48 GL/day following minor rainfall events.
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The Warragamba Dam Raising will reduce the overall floodplain inundation extent during
flood events but result in an increase in the flood duration of low level flooding as the FMZ is
released slowly following the event. AWRC releases to Nepean River and/or Warragamba River
would continue to occur during these flood events and during FMZ discharges from the dam.
However, even at the maximum release rate of 1.7*ADWF (85 ML/day), this only represents about
0.1 to 0.2% of the potential releases from the Dam.

The Warragamba Dam Raising EIS predicted negligible impacts on the downstream environment
from changes in water quality from the FMZ discharges, however it did predict an increase in the
risk of bank erosion downstream due to the prolonged release of FMZ flows. AWRC releases were
predicted in Appendix G of the EIS to result in negligible changes in velocity and shear stress in
Nepean River downstream of Warragamba River. Given the small changes in the hydraulic metrics
and the planform-controlled nature of the channel and banks geomorphic implications are
predicted to be minor. Therefore, cumulative geomorphic impacts are predicted to be negligible.

The Warragamba Dam Raising EIS identified that aquatic ecology may be impacted by the
modified flood regime. For example, existing wetland and flood plain habitats that are dependent
on a specific long-term flooding regime may be impacted due to the reduction in frequency of
flooding. Given the small flow contribution of AWRC releases during flood events and the predicted
negligible cumulative impacts to water quality and geomorphology, cumulative impacts to aquatic
ecology are also predicted to be negligible.

Terrestrial biodiversity

The Warragamba Dam Raising project is likely to impact some of the same biodiversity values as
the project. However impacts associated with the project are a small fraction of the impacts
associated with Warragamba Dam Raising project. Accordingly, the conclusions in the project’s
BDAR remain valid. That is, the Upper South Creek AWRC project does not make a significant
contribution to cumulative impacts on biodiversity values in the Western Sydney region.

Table 5-22 provides a revised cumulative impact assessment incorporating impacts from the
Warragamba Dam Raising EIS and revised impacts for the Upper South Creek AWRC project as
detailed in the Amendment Report (Sydney Water, 2022) which has resulted in a net reduction in
biodiversity impacts.

Flooding

The assessment described in Appendix L of the EIS identified potential impacts to the flood
environment from the treated water and environment flow releases to the Nepean and
Warragamba Rivers. The assessment considered a range of flood flows obtained from existing
flood study information and identified the proportion of releases to flood flows within both the
Nepean and Warragamba rivers would be negligible and therefore a negligible impact. For the
Nepean River this proportion is about 0.04% of the 1% AEP event and 0.02% the PMF. For the
Warragamba River this proportion is about 0.04% of the 1 % AEP event and about 0.007% of
the 0.001% AEP events.

For the range of flood flows considered, the increase in flood level is less than 5 mm for each
event. Therefore, there is a negligible impact to existing flood levels.
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Given the impact of the project’s releases on the existing flood environment is negligible, any
cumulative impacts with the Warragamba Dam Raising remain negligible.
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Table 5-22 Revised cumulative terrestrial biodiversity assessment

Projects Western M12 The Warragamba  Upper Cumulative
Sydney Motorway Northern Dam Raising  South Creek | impact
International Road AWRC

Airport Upgrade —
Glenmore to
Bringelly

Plant Community Type and fauna
habitat (ha) impacted

PCT 724 Castlereagh Shale — Gravel 10.6 7.27 6.91 il 46.9 1.58 26.36
Transition Forest

PCT 725 Castlereagh Ironbark Forest - - - - - 0.01 0.01
PCT 781 Coastal Freshwater Wetland 354 - - - 907.42 0.02 35.42
PCT 835 Cumberland River-flat Forest 110.7 15.93 3.23 4.29 1215.56 4.56 138.71
PCT 849 Cumberland Shale Plains 250.9 33.32 6.09 6.67 182.56 4.83 301.81
Woodland

PCT 1083 Coastal Sandstone Ridgetop - - - - 28.63 1.38 1.38
Woodland

PCT 1105 River Oak Open Forest - - - - 67.31 0.40 0.40
PCT 1181 Hinterland Sandstone Gully - - - - 228.02 0.07 0.07
Forest

PCT 1800 Cumberland Swamp Oak - 4.11 2.53 2.53 164.96 0.92 10.09

Riparian Forest
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Projects

Threatened ecological communities
(ha) impacted - BC Act

Cumberland Plain Woodland CEEC

Freshwater wetlands on coastal
floodplains EEC

River-flat Eucalypt Forest EEC
Shale Gravel Transition Forest EEC
Swamp Oak Floodplain Forest EEC

Threatened ecological communities
(Ha) impacted - EPBC Act

Coastal Swamp Oak Forest EEC

Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest CEEC

Acacia pubescens

Western
Sydney
International
Airport

242.8

421

5.0

Not listed at
time of
assessment

158.4

5.0

11.67

6.64

7.27

4.11

3.67

6.12

12.27
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60.16

3.23

6.91

2.53

Not listed at
time of
assessment

38.48

The
Northern
Road
Upgrade —

Glenmore to

Bringelly

29.14

4.29

Not listed at
time of
assessment

16.37

Warragamba
Dam Raising

182.56

917.73

1313.46

46.9

229.46

35

Upper
South Creek
AWRC

4.37

0.02

4.39
1.54

0.88

0.22

1.88

0.16

Cumulative

impact

348.14

0.02

60.65
20.72

7.56

3.89

221.25

17.4
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Projects

Pultenaea parviflora

Callistemon linearifolius

Dillwynia tenuifolia

Grevillea juniperina subsp. juniperina
Marsdenia viridiflora subsp. viridiflora
Pultenaea pedunculata

Pimelea spicata

Known threatened fauna impacts (Ha)
Chalinolobus dwyeri

Meridolum corneovirens

Miniopterus orianae oceanensis

Myotis macropus

Western
Sydney
International
Airport

5.0
255.7

255.7

141.8

21.48

18.43

14.79

8.06

1.64

9.83
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The
Northern
Road
Upgrade —
Glenmore to
Bringelly

26.25

16.37

Warragamba
Dam Raising

Medium

Medium

1203.02

Medium

863.79

Upper
South Creek
AWRC

0.01
0.46
0.05
0.05
0.54
0.05

2.99

3.48
8.95
1.56

7.62

Cumulative
impact

5.2
0.5
30.2
2742
271.7

0.1

29.7
170.6
1.5

18.4
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Notes on Warragamba Dam Raising assessment data:

e Impacts to PCTs and TECs are a combined total of upstream and downstream impacts. Downstream impacts are less certain due to the main vector of
these impacts being altered flooding regimes only, rather than assumed permanent inundation as is the impact vector upstream of the dam.

e Impacts to species upstream of the dam wall have been presented in the EIS as an area of impact based on assumed permanent inundation, impacts to
species downstream of the dam wall have been presented in the EIS as ‘impact risk’ only. Where no impacts are expected to occur upstream of the dam, only

the potential downstream impacts are presented above.
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Aboriginal heritage

The EIS for the Warragamba Dam Raising project identified the following Aboriginal heritage
impacts:

e Archaeological findings: The survey extent identified 334 archaeological sites in the
upstream study area and adjoining land, comprising previously recorded sites and new
sites.

o Sites within the upstream impact area: Representative survey sampling allowed for the
development of a predicative model to estimate the potential of 174 sites (including 43
identified sites) to be within the upstream impact area. The construction works at the dam
will not harm any known Aboriginal sites.

e Archaeological scientific significance: The archaeological significance of sites identified
within the upstream impact area is categorised as low, medium or high scientific
significance. However, the sites are all assessed by the Registered Aboriginal Parties as
high from a cultural significance perspective.

In comparison the ACHAR (KNC, 2021) for the project identified 15 artefact sites or Potential
Archaeological Deposits (PADs) that would be partially impacted by the project. All Aboriginal
heritage sites that may be impacted by the project have been deemed to be of lower moderate
significance with impacts to all site of high significance identified in the impact area having been
avoided during project development.

Given the relatively small level of impacts from the project compared with the Warragamba Dam
Raising project, the project’s contribution to cumulative Aboriginal heritage impacts is considered
minor.

Non-Aboriginal heritage

The Warragamba Dam Raising project EIS identified three non-Aboriginal heritage items that
would potentially be impacted by the dam raising:

e Warragamba Dam - Haviland Park (SHR No. 01375)
e Warragamba Emergency Scheme (SHR No. 01376)
e Warragamba Supply Scheme (WaterNSW s170 No. 4580161).

Table 5-23 summarises the potential cumulative non-Aboriginal heritage impacts associated with
the Warragamba Dam Raising project when considered in conjunction with the AWRC project.

Table 5-23 Cumulative non-Aboriginal heritage impacts with Warragamba Dam Raising project

Heritage item Warragamba Dam USC AWRC impact Cumulative impact

Raising impact

Warragamba Dam - High direct (physical) No direct or indirect None
Haviland Park (State and moderate indirect impacts

Heritage Register (SHR) (visual) impacts

No. 01375)
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Heritage item Warragamba Dam USC AWRC impact Cumulative impact

Raising impact

Warragamba Low direct (physical) No direct (physical) and  Negligible
Emergency Scheme and low indirect (visual)  low indirect (visual)

(SHR No. 01376) impacts impacts

Warragamba Supply High direct (physical) No direct (physical) and  Negligible.
Scheme (WaterNSW and moderate indirect low indirect (visual)

s170 No. 4580161). (visual) impacts impacts

World and National heritage

The Warragamba Dam Raising EIS has identified that project may result in degradation or damage
to the World Heritage values under Criterion X, while impacts to Criterion IX have been identified
as being capable of being mitigated through offsets. Additionally, the Warragamba Dam Raising
EIS would have impacts on Aboriginal heritage and other additional values, not formally identified
within the OUVs. As noted in Appendix Q of the EIS, the Upper South Creek AWRC project will not
have a significant impact on World heritage values or other additional values, as it will not result in
the loss of, damage/degrade or notably alter, modify, obscure or diminish a heritage value.
Although a slight negative impact to biodiversity has been identified, related to an increased
inundation frequency for a 0.19 ha area, this is negligible compared with the upstream impact area
of about 1,400 hectares potentially impacted by the Warragamba Dam Raising project.
Accordingly, the project’s cumulative impacts with the Warragamba Dam Raising project are
considered to be negligible.

5.5 Department of Planning and Environment - Water
5.5.1 Groundwater - extraction

Issue description

DPE Water requests an estimated take from each relevant groundwater source due to
groundwater interference. It notes that the project crosses multiple water sources, and notes that
Sydney Basin Central Groundwater Source is over allocated.

DPE Water also requests that Sydney Water demonstrate adequate groundwater entitlements can
be obtained for the project’s expected water take or provide evidence that an exemption applies
under Clause 7 of Schedule 4 of the Water Management (General) Regulation 2018. DPE Water
notes that a Water Access Licence must be obtained from the Natural Resources Access
Regulator (NRAR) prior to water take unless an exemption to this regulation applies.

Upper South Creek Advanced Water Recycling Centre | Submissions Report Page 148



/

The assessment in Appendix M and section 9.4 of the EIS estimates water take for the project
from the Sydney Basin Central groundwater source. To address comments from DPE Water,
Sydney Water has revised the groundwater assessment to include the two groundwater sources
indicated within the Water Sharing Plan for the Greater Metropolitan Region Groundwater
Sources 2011. Table 5-24 summarises the revised water take predictions. Appendix H of this
report includes the revised calculations.

Response

Table 5-24 Revised water take predictions for the project

Project element Groundwater Source Predicted water take (for

duration of the project)

Advanced Water Recycling Sydney Basin Central 57 ML
Centre (AWRC) site

Brine pipeline and treated water Sydney Basin Central 7 ML
pipeline to Nepean River

Environmental flows pipeline Sydney Basin Nepean 1.9 ML

Modelling described in Appendix N and section 9.4 of the EIS and Appendix H of this report
indicates that during construction the predicted water take for the Sydney Basin Central
groundwater source will exceed 3 ML/year so the project is not exempt and a Water Access
Licence under Clause 7 of Schedule 4 of the Water Management (General) Regulation 2018 will
be required. Predicted water take from the Sydney Basin Nepean groundwater source is 1.9
ML/year and is therefore exempt.

Sydney Water holds a water access licence (entitlement) for the Sydney Central basin
groundwater source. The Controlled Allocation Order (Various Groundwater Sources) 2021 has
indicated that 693 water share units are available from the Sydney Central Basin groundwater
source. Sydney Water is currently seeking to secure continuing water share units under this order
for 2021/2022 to meet project needs across the business.

For 2022/2023, if a shortfall in water share units occurs, Sydney Water will seek to secure
additional water share units in the next available Controlled Allocation, or under Section 71T
(assignment of water allocations) of the Water Management Act 2000 to ensure project needs
across the business, including for this project, are met. Sydney Water has secured temporary
water assignments in the past under Section 71T, and currently holds 24 ML for the 2021/2022
water year on its water access licence for the Sydney Central Basin.

Sydney Water has also updated the Groundwater Impact Assessment and included it as Appendix
H of this Submissions Report. The key changes include:

e Executive summary includes a summary of water take volumes from each groundwater
source.
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e Section 2.0, Table 2-1 includes detail on the ‘Sydney Basin Nepean groundwater
source’ as described in the Greater Metropolitan Region Groundwater Sources Water
Sharing Plan 2011.

e Section 4.9 includes information about the ‘Sydney Basin Nepean groundwater source’.

e Insection 7.2.1, the groundwater source is now defined in each summary section of the
pipeline assessment.

e In section 7.13, an additional column for ‘groundwater source’ is included in the calculation
summary table so that the water take from each source is defined.

e In Appendix B, an additional column for ‘ground water source’ is included in the calculation
table so that the water take from each source is defined.

e Section 11 includes a summary of water take volumes from each groundwater source.

5.5.2 Design requirements and aquatic ecology - works on waterfront
land

Issue description

DPE Water requests confirmation that the launch site for tunnelling the pipeline under
watercourses is outside of the riparian area and setback in accordance with the NRAR Guidelines
for Controlled Activities. It also requests details of rehabilitation measures proposed for the
trenched pipeline installed across watercourses and the duration the trench will be present.

DPE Water also notes that all works on waterfront land (as defined in the Water Management Act
2000) must be in accordance with the NRAR Guidelines for Controlled Activities on Waterfront
Land, including outlets, setbacks and riparian planting.

Response

Sydney Water has cross checked the proposed tunnelling launch and receival pit locations for
waterway crossings against the NRAR Guidelines for Controlled Activities. Table 5-25 shows that
some launch and receival pits for tunnelled waterway crossings are located outside the riparian
corridors as specified in the NRAR Guidelines for Controlled Activities. The exceptions to this are
Clear Paddock Creek, Green Valley Creek, Jerrys Creek and Nepean River crossings. Clear
Paddock Creek and Green Valley Creek are stormwater pipelines in highly urban environments at
the brine pipeline crossing locations. Accordingly, no impacts to riparian corridors are expected.
For Jerrys Creek and Nepean River crossings, the launch and receival pits will be located in
previously cleared areas and will not impact riparian vegetation.
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Table 5-25 Works on waterfront land

Waterway Watercourse Total riparian corridor Pipeline tunnel launch/receival
type width pit located within riparian
corridor (Y/N)

Clear Paddock 1t order 20 m + channel width Y

Creek

Green Valley 1t order 20 m + channel width Y

Creek

Prospect Creek 5" order 80 m + channel width N

Badgerys Creek 4" order 80 m + channel width N

Jerrys Creek 4t order 80 m + channel width Y

Nepean River 7t order 80 m + channel width Y

Megarritys 3 order 60 m + channel width N

Creek

Management measure G05 commits to developing and implementing a Rehabilitation
Management Plan to restore pipeline work sites. This includes enhancing aquatic habitat and
restoring creeks to an improved state when trenching is required. Section 4.9.1 of the EIS outlines
the construction phases and timing for pipeline construction. Open trench construction will
progress at a rate of about 12 m — 24 m per day and have a duration of between eight to 10 weeks
in any given area. The timing and duration of construction at each location will be confirmed during
construction planning in detailed design.

Sydney Water has added an additional management measure (WW21A) in Appendix B to
incorporate recommendations in the ‘Guidelines for controlled activities on waterfront land’ (NRAR
2018), where reasonable and practicable.

5.5.3 Terrestrial biodiversity - groundwater dependent ecosystems

Issue description

DPE Water requests that Sydney Water identify whether any groundwater dependent ecosystems
(GDEs), determined to have high or very high conservation/ecological values, are likely to be
impacted by groundwater drawdowns from the project. For context, the submission notes that the
NSW Aquifer Interference Policy refers to impacts to high-priority GDEs listed in the relevant Water
Sharing Plan - distinguished from GDE potential depicted in the Bureau of Meteorology Atlas.
While the project is not likely to impact any GDEs listed in the current Water Sharing Plan (WSP),
additional GDEs with high ecological value have been identified since commencement of the WSP
which, upon the plan remake, will likely also be listed as high-priority GDEs.
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DPE Water also notes that if any of these GDEs are identified, Sydney Water should provide
further detail of drawdown impacts on these GDEs to give DPE Water confidence that long-
term viability of these GDEs will not be compromised by the project. This should include
consideration of the magnitude and duration of predicted drawdowns at relevant locations and may
result in the need for pre- and post- development floristic monitoring.

Response

Section 9.4 and Table 7-13 in Appendix M of the EIS detail the approach taken to assess impacts
to GDEs from drawdown during construction. The approach assesses potential impacts on the
long term viability of GDEs in accordance with criteria set out within the NSW Aquifer Interference
Policy and includes estimates for inflow, drawdown and the maximum radius of influence for the
duration of construction. The project does not impact high priority GDEs listed within the Water
Sharing Plan for Greater Metropolitan Region Groundwater Sources 2011, so the assessment is
based on GDEs identified by the Bureau of Meteorology Atlas within the study area. The
assessment concluded that because drawdown impacts were temporary the long term viability of
GDEs identified within the study area would not be impacted by the project.

During operation, the proposed AWRC and pipelines have the potential to impact the groundwater
systems by causing induced drawdowns from any sub surface drainage systems employed for
underground structure floatation management, reducing the availability of groundwater for GDEs
and surrounding groundwater users (as detailed in Appendix M of the EIS). Despite this, due to the
relatively small size of the excavated areas required during construction and lack of ongoing
operational impacts to groundwater, any induced drawdown that may occur is likely to result in an
equilibrium that would ultimately preclude ongoing impact. Floristic monitoring is therefore not
considered necessary.

Sydney Water notes the assessment in Appendix M and section 9-4 of the EIS is based on the
Water Sharing Plan for Greater Metropolitan Region Groundwater Sources 2011 and notes DPE
Water’'s comments that additional GDEs with high ecological value will likely be listed as high
priority GDEs in future revisions. As GDEs which may be listed in the future are currently unknown
it is not possible to assess impacts on them. However, the EIS demonstrated the project will have
minor impacts to groundwater, with most impacts temporary during the construction phase.
Impacts to additional GDEs listed in the future are therefore considered unlikely.

5.5.4 Groundwater - legibility of tables in groundwater impact
assessment

Issue description

DPE Water requests Sydney Water check and rectify the legibility of all tables contained in
Appendix M Groundwater Impact Assessment - Part 2, sub-Appendix A.

Response

Sydney Water has revised Appendix M Groundwater Impact Assessment — Part 2, sub Appendix A
of the EIS to ensure all tables are legible. This is included in Appendix H of this report.
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5.5.5 Groundwater - management measures

Issue description

DPE Water provides a list of other groundwater requirements that it recommends be applied to the
project post-determination:

e Prepare a Dewatering Management Plan consistent with the requirements set out in the
NSW Government guideline 'Minimum requirements for building site groundwater
investigations and reporting' (DPIE 2021b), in consultation with DPE Water.

e Prepare a groundwater management and monitoring plan as proposed in the EIS.

e Prepare an Acid Sulfate Soils Management Plan in the event that acid sulfate soils are
likely to be intercepted during construction-related activities, particularly around Georges
River and Prospect Creek in the eastern portion of the desktop assessment area.

Response

During construction, impacts to groundwater will be effectively managed by groundwater
management measures GW01 - GW13 in Table 15-3 of the EIS. These include commitments to
manage drawdown from dewatering activities including groundwater monitoring prior to and during
construction, which will be included in the Soil and Water Management Plan as part of the overall
Construction Environmental Management Plan (CEMP) for the project. As outlined in measure
GO01 in Table 15-3 of the EIS, the CEMP will be in place prior to construction and prepared in
accordance with Environmental Management Plan Guideline — Guideline for Infrastructure Projects
(DPIE, 2020b) which requires stakeholder consultation.

Sydney Water has included an additional groundwater management measure (GW14) in
Appendix B to ensure the dewatering approach to manage drawdown is consistent with the NSW
Government guideline ‘Minimum requirements for building site groundwater investigations and
reporting (DPIE, 2021b)’.

Section 9.5 and Appendix N of the EIS identified potential for acid sulfate soils (ASS) around
Georges River and Prospect Creek. Management measure CLS01 in Table 15-3 of the EIS
commits to developing an ASS management plan in accordance with NSW ASSMAC (1998)
guidelines if soil sampling during detailed design confirms this is required.

5.5.6 Ecohydrology and geomorphology - release structure design

Issue description
DPE Water raises several matters relating to the design of release structures to waterways:

e The recommendation for constructed toe armouring for the release chute into river channel
at Warragamba release location is supported and should be adopted for all outlet release
structures.
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Detailed design for the release structure should consider if constructed energy
dissipation controls are also required for the Warragamba River outlet and revegetation
requirements to protect and maintain any bank attached bars and/or benches along the
river.

Additional mitigation measures should be incorporated into the detailed design to ensure
releases into South Creek do not increase bank shear stress or unit stream power on the
bed of South Creek. This should include bed controls, energy dissipation structures and
revegetation along South Creek at a minimum from Kemps Creek junction upstream to the
vegetated riparian corridor between the AWRC site and Elizabeth Drive.

Response

Sydney Water provides the following response to the three issues raised above:

Management measure WW12 in Appendix B has been modified to apply to all release
locations and to include the requirement for sufficient armouring.

The reference design for the Warragamba River release structure includes energy
dissipation controls, as outlined in section 4.4.2 of the EIS. Management measure WW11 in
Table 15-3 of the EIS states that riparian planting and natural bank stabilisation measures
will be considered for disturbed areas during detailed design. Environmental flows to
Warragamba River will be consistent with current or future dam releases so no additional
impact to the river bed or bank is predicted. In addition, the releases represent a negligible
flow compared to spill events from Warragamba Dam. Therefore, no revegetation is
proposed to protect and maintain any bank attached bars and/or benches along the river.
Bars are naturally mobile features and Sydney Water considers they should therefore not
be a target of revegetation efforts.

For South Creek, releases will only occur during wet weather and will represent only a
small percentage of flows in the creek. Releases are unlikely to result in more than a
negligible change to shear stress or unit stream power. As noted in the first dot point above,
management measure WW12 in Appendix B has been expanded to include South Creek.
This management measure requires that sufficient erosion control and armouring (for
example bed controls, energy dissipation structures) extends sufficiently into the waterway.
Revegetation adjacent to South Creek, within the AWRC site, is proposed as part of
landscaping plans for the site, as outlined in section 4.4.1 of the EIS.
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5.5.7 Ecohydrology and geomorphology - design of pipeline
waterway crossings

Issue description

DPE Water notes that Appendix G of the EIS nominates specific river reaches as being of
moderate or high sensitivity, using the NSW River Styles database. This is used to select
waterway pipeline crossings and, to some extent, outlet release structures for treated wastewater.
The selection for pipeline crossing options set out in Table 32 of Appendix G appears reasonable
in the context of watercourse stability and sensitivity to further disturbance.

Response

Sydney Water acknowledges DPE Water's comments on waterway sensitivity and considers that
no further response is required.

5.5.8 Ecohydrology and geomorphology — urban stream

Issue description

DPE Water notes that Sydney Water has contributed to developing eco-servicing measures and
priorities for urban stream networks, focused on South Creek and its tributaries (Tippler et al 2016,
Tippler et al 2018, Kermode et al 2020). The priorities outlined in these papers should form the
basis for mitigation and management of impacted watercourses and stream corridors in the South
Creek catchment that may be impacted by treated wastewater release or may transmit lower
energy to the release point from the AWRC.

Response

Table 5-26 summarises key papers on eco-servicing measures to which Sydney Water has
contributed and their application to the project, in particular to the mitigation and management of
waterways impacted by AWRC releases to South Creek.

Table 5-26 Summary of eco-servicing papers and application to project

Paper Summary Application to project
Eco-servicing South e  This paper provides an alternate Section 8.2.1 and 8.4 of the EIS
Creek Catchment: A framework for assessing catchment describe the waterway objectives
case study from health by combining ecosystem adopted for the project. The
Australia’s largest services, community values and iconic  development of the waterway
urban growth species and ecological communities. objectives included identification of
precincts (Tippler et The focus for the study is the South community values and uses,

al 2016) Creek catchment. management goals, key risks and

the selection of appropriate
indicators and guideline values.
This used a combination of default
guideline values from ANZG (2018)
and ANZECC/ARMCANZ (2000)

e The framework is presented as an
alternative to the application of default
ANZECC water quality guidelines.
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Paper

Setting Appropriate
Goals for Urban
Stream Restoration:
A Case Study from
Blacktown City
Council (Tippler et al
2018)
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Summary

This paper provides results of an
aquatic and riparian ecology
assessment of three reaches of an
urban creek that have been subject to
staged creek restoration. Aquatic
macroinvertebrate, benthic diatom,
creek channel condition and riparian
vegetation indices were compared
between a non-restored reach and two
recently restored reaches.

Results showed no significant gains in
aquatic biodiversity. The project did not
include stormwater treatment or flow
mitigation. Significant changes to water
quality and quantity, key drivers of
aquatic ecosystem condition, were
therefore unlikely.

Significant gains in riparian vegetation
condition were evident between the
non-restored reach and the restored
reaches.

Results of the study provide waterway
managers with valuable information on
setting realistic and achievable
objectives for urban stream restoration
projects.

Application to project

and water quality objectives derived
for the South Creek catchment
(Western Sydney Planning
Partnership, 2020b). This approach
was endorsed by the expert panel
(refer to Appendix | of the EIS).
Sydney Water also sought
feedback from stakeholders on the
draft objectives at a Waterways
Workshop held in December 2020.

Impacts to ecological communities
and iconic species were assessed
as part of the terrestrial biodiversity
assessment (section 9.1 of the EIS)
and aquatic ecology impact
assessment (Chapter 8 of the EIS).

Assessment of the potential water
quality and hydrology driven
impacts to the aquatic and riparian
ecosystems in South Creek are
based on comparisons with the
water quality and flow objectives for
South Creek.

Potential water quality impacts to
the Nepean River are assessed
against ANZG (2018) guideline
values and potential hydrological
impacts are assessed using
modelled baseline and impact
scenarios.

The combination of the objectives,
guideline values and modelled
scenarios provide a realistic,
waterway specific set of guidelines
on which to best quantify the extent
and severity of potential impacts to
the aquatic and riparian
ecosystems within the study area of
the EIS.
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Paper

Development and
application of the
Urban Streamflow
Impact Assessment
(USIA) to inform
stream protection
and rehabilitation
(Vietz et al 2018)

Urban Streamflow
Impact Assessment
(USIA): a novel
approach for
protecting urbanising
waterways and
providing the
justification for
integrated water
Management
(Kermode et al 2020)

Summary

These papers describe the
development and application of a new
method termed the 'Urban Streamflow
Impact Assessment' (USIA) which
assesses the role of streamflow in
degrading waterways in urban
catchments and identifies risks for
planning scenarios. USIA has been
applied to case studies in the South
Creek catchment and Stonequarry
Creek at Picton.

Kermode et al (2020) includes
recommendations for further testing
and development of USIA.

/

Application to project

Relevant USIA metrics developed
for South Creek and discussed in
these papers were adopted in the
Ecohydrology and Geomorphology
Assessment and were used to
understand the potential for
impacts to South Creek from the
AWRC releases. The approach is
summarised in section 8.2.3 of the
EIS.

5.5.9 Ecohydrology and geomorphology - management measures and
monitoring

Issue description

DPE Water makes the following comments in relation to mitigation measures and monitoring of
geomorphic changes to waterways:

e Mitigation measures should be considered and incorporated into design and operation of
discharge release outlets into the affected rivers in accordance with their sensitivity and
resilience to increased concentrated flow. Performance monitoring and reporting must be
devised for pipeline crossings and downstream from the outlets into rivers.

e Mitigation measures should be developed in post approval management plans and Trigger
Action Response Plans (TARPs) to monitor and report on performance of the release
mechanisms and the effects of treated water discharge to the Warragamba River, Nepean
River and South Creek.

e The monitoring program devised for channel integrity and erosion risk must form part of a
TARRP for river morphology and channel integrity to the Nepean River, Warragamba River
and South Creek. The TARP must provide details on hydrologic and geomorphic monitoring
frequency, sites, geomorphic characteristics and duration and specific actions should
geomorphic condition deteriorate on South Creek in land under Sydney Water control. The
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TARP must also include reporting on monitoring of backfilled pipeline crossings on
watercourses classed as having moderate or high geomorphic sensitivity.

Response

Management measures were included in Table 15-3 and Table 15-4 of the EIS to minimise
impacts associated with the construction and operation of the release points. Management
measures will form part of specific management plans where relevant.

The measures include further investigation during the detailed design phase to minimise the
potential for flow related impacts at the release structures and pipeline crossings. The design will
consider site specific geomorphic conditions at each waterway as outlined in management
measure WWO01 in Table 15-3 of the EIS. This will include consideration of the sensitivity and
resilience of the waterways, such as through consideration of geology, lithology and hydraulic
conditions, as identified in the Ecohydrology and Geomorphology Impact Assessment.

Section 8.11 of the EIS provides an outline of the proposed waterways monitoring, including
monitoring during operation of the AWRC. Table 15-4 of the EIS includes details of monitoring
locations and frequency. Post commissioning monitoring of flow related impacts in waterways at
release structures and all pipeline crossings will be undertaken at regular intervals but will also be
triggered following flood events as outlined in management measures WW25-29.

Management measure WW25 requires a monitoring report to document the results and analysis,
including identifying changes that can be attributed to the treated water releases. WW26 and
WW27 require a risk assessment to be undertaken should any erosion or sedimentation issues be
identified. The risk assessment will identify the need for specific remediation measures or
additional monitoring.

Although the format of the post commissioning monitoring plan(s) has not yet been developed,
Sydney Water considers that the monitoring program and reporting proposed in the EIS is
consistent with the outcomes sought from the TARP in DPE Water’s submission.

5.5.10 Ecohydrology and geomorphology - hydrologic indicators in
monitoring

Issue description

DPE Water recommends that during the post determination phase, Sydney Water should devise
hydrologic indicators of potential bed mobilisation and erosion at the following locations:

e Trenched pipeline crossings of watercourses identified as moderately or highly sensitive in
Appendix G of the EIS (Ecohydrology and Geomorphology Impact Assessment). DPE
Water notes that these waterways may be destabilised due to scour from high flows
traversing the backfilled trenches.

e South Creek immediately upstream and downstream of the AWRC.
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DPE Water recommends that these indicators should be the basis for ongoing monitoring of
the state of channel following high flow events under the catchment development scenarios
presented in Tables C1, C2, C6 and C8 of Appendix C of the Geomorphology Assessment
(Appendix G of the EIS).

Response

As detailed in Appendix G of the EIS (Ecohydrology and Geomorphology Impact Assessment),
construction and operational phase impacts predominantly include the potential for erosion due to
removal of vegetation and disturbance of soil layers within the channel, disturbance of floodplain
vegetation and sediments, and liberation of sediments and potential sediment smothering
downstream. Any changes will be site specific and dependent on the quality of the construction
and restoration activities, including permanent erosion control such as armouring and revegetation
of the banks and riparian zone. The risk (likelihood and consequence) of these changes cannot be
captured within a hydrologic (flow) metric, as it will hold no specificity or relevance to the site (ie
this requires hydraulic consideration, not hydrologic). Identification of such issues must be based
on site assessments, and the focus will be on identifying geomorphic response through an on-
going field monitoring program. This will trigger a response should any bed or bank erosion be
observed.

The frequency of the monitoring includes six monthly inspections of the crossings and monitoring
after certain rain events as outlined in measure WW27 in Table 15-4 of the EIS. In addition, as
there are few (if any) upstream gauge sites for most of the pipeline crossing locations, defining a
hydrologic metric or trigger for monitoring would not be possible to implement.

Bed mobilisation and bank erosion are typically associated with flows at bankfull or above (in the
order of a one to two year ARI event). Although a hydrologic trigger for on-going bed and bank
erosion downstream could be set at this flow level for South Creek, operational flows from the
AWRC only occur under wet weather flow conditions and are a relatively small component of flow
in the creek under these conditions. This means the relationship between the discharges and
bed/bank erosion in the waterway is not direct and identifying how much (if any) erosion is a result
of flows from the AWRC would be difficult. Sydney Water considers that the baseline and post-
commissioning monitoring proposed in measure WW26 in Table 15-4 of the EIS, is a more
effective way of characterising erosion issues in South Creek and will assist in understanding all
the potential drivers of erosion in the waterway.

5.5.11 Surface water - site water balance

Issue description

DPE Water requests a consolidated water balance for construction and operational phases
including any water take, site water demands, machinery water requirements and where they will
be sourced from.

Response

Appendix F of this report includes a consolidated site water balance that includes water take, site
water demands, machinery water requirements and water sources.
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5.5.12 Construction activities - construction water requirements

Issue description

DPE Water requests details about the water requirements for project construction, including
volumes and source. It notes that the EIS states water will be required for the running of equipment
but does not provide definite source or volume. It also notes that water demand is mentioned for
the environmental flows pipeline but there is no mention for water requirements for construction of
other pipelines.

Response

Construction water volume estimates for the AWRC site are about 350 ML over the entire
construction timeframe, and about 140 ML for the construction of the pipelines.

Water will be required during construction to operate machinery, suppress dust, hydrotest tanks
and pipes, as well as for washing and cleaning. At the AWRC site, construction water will be
sourced either from collected stormwater (eg for dust suppression), or from a new drinking water
pipeline which will be delivered as part of the access road project which has been assessed under
a separate environmental approval. For the pipelines, construction water will mainly be provided by
local hydrant connections, or tankered in when required from the local drinking water network.
There is potential for about 14 ML of water to be extracted from the Nepean River for construction
of the tunnelled section of the environmental flows pipeline between Bents Basin Road and
Warragamba River. The need for this will be determined during detailed design and construction
planning, if the environmental flows pipeline is built.

5.5.13 Surface water — management measures

Issue description

DPE Water recommends a range of management measures and monitoring to manage surface
water and land use impacts of the project. Table 5-27 addresses each of the issues raised.

Response

Table 5-27 Response to DPE Water comments on surface water management

Issue raised Response

Post-determination. A land use mitigation strategy
for the South Creek AWRC site should be
developed in concert with the Soil and Water
Management Plan proposed by the applicant in
consultation with DPE Water. This strategy should
be designed to address existing and potential land
degradation impacting river channel condition and
potential for land use induced increases in water
flows entering South Creek, stream flow velocity
and unit stream power.
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During construction, potential impacts to surface
water from land disturbance and erosion are
temporary while construction activities are
underway and can be effectively managed by
erosion and sediment control measures as part of
the Soil and Water Management Plan proposed in
management measure SWO01 in Table 15-3 of the
EIS. This includes progressive construction of
operational stormwater management measures for
potential use and contribution to stormwater
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Issue raised Response

management during construction to manage land
use induced increases in water flows entering
South Creek.

During operation, changes to surface runoff can be
managed effectively by implementing a range of
Water Sensitive Urban Design measures on the
AWRC site. Management measure SWO02 in Table
15-3 of the EIS commits to the design and
implementation of a range of Water Sensitive
Urban Design (WSUD) measures that ensure the
operational releases achieve water quality and flow
objectives (Western Sydney Planning Partnership,
2020a) for South Creek. Section 9.2 and Appendix
K of the EIS showed that by achieving these
objectives stormwater management on the AWRC
site contributes to the preservation of existing
surface flow conditions, with an acceptable impact
on existing hydrology in South Creek. Further work
in Appendix F of this document now shows that the
cease to flow objective will also be achieved.

The Ecohydrology and Geomorphology Impact
Assessment considered the impact of treated water
releases to South Creek (Appendix G of the EIS).
South Creek was identified as a moderately
sensitive waterway. Future changes in flow regime
are predicted to be dominated by changes to
catchment landuse. The additional impact of the
wet weather AWRC releases on the geomorphic
condition of South Creek (including from any
changes related to stream flow velocity and unit
stream power) is predicted to be negligible.

In addition, Sydney Water has committed to
management measures to monitor the
geomorphological condition of South Creek
including measures WW26 and WW28 in
Table 15-4 of the EIS.

Sydney Water will consult with DPE Water in
accordance with management measure G08.
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Issue raised Response

Post-determination. A watercourse erosion
mitigation and management strategy should be
developed in concert with the Erosion and
Sediment Control Plan for the application. This
strategy should include planning and development
of the site for affected sections of the South Creek
AWRC site, transfer pipelines and outlet structures
to the Warragamba River, Nepean River and South
Creek. This strategy should be developed in
consultation with DPE Water and include stream
channel monitoring and reporting on channel
geomorphic condition.

Post-determination

Mitigation measures in Tables 8-3 (construction)
and 8-4 (operation of Appendix K (Surface Water
Assessment) should form the basis for performance
measures in a site water management plan.
Specifically, stormwater and release criteria during
high flow events in measures C8, C12-16 of Table
8-3 and O1-04 of Table 8-4 should be adopted to
design response measures to mitigate increased
flows from the AWRC site due to construction of
hardstand and outlets to South Creek.

Mitigation measures proposed in Table 8-2 and 8-3
of Appendix K (Surface Water Assessment) should
be adopted as mitigation and performance
measures for the project.

Upper South Creek Advanced Water Recycling Centre | Submissions Report

During construction, potential impacts to surface
water from land disturbance and erosion of
surfaces are temporary while construction activities
are underway and can be effectively managed by
measures such as erosion and sediment control
considering the guidance in Managing Urban
Stormwater: Soils and Construction Guide Volume
1, 4" Ed. (Landcom, 2004). This and a range of
other measures will be included in the Soil and
Water Management Plan as part of the CEMP for
the project.

Measures will include the progressive construction
of operational stormwater management measures
for potential use and contribution to stormwater
management during construction to manage land
use induced increases in water flows entering
South Creek.

During operation, Sydney Water has committed to
a range of monitoring measures developed to
assess any changes in waterways associated with
construction works and ongoing releases as
outlined in Table 15-4 of the EIS. This includes
monitoring of water quality, aquatic ecology and
geomorphological changes.

Sydney Water will consult with DPE Water in
accordance with management measure G08.

The surface water management measures
(including measures SW01-SWQ7) in Table 15-3 of
the EIS commit to the management of surface
water during construction and operation. These
measures have been informed by the
recommendations in Table 8-3 and Table 8-4 in
Appendix K of the EIS. These and other measures
from the waterways, groundwater and soils and
contaminated land sections will be included in the
Soil and Water Management Plan which will form
part of the project's CEMP.

As noted above in this table management measure
SWO02 commits to a design response that includes
installing stormwater management facilities that will
manage increases in flows for the AWRC site and
management measure SW03 commits to the
progressive construction of these stormwater
management facilities so that they contribute to

Page 162



Issue raised Response

stormwater management during the construction
phase.

Sydney Water notes that DPE Water refers to
several items from Tables 8-3 and 8-4 in Appendix
K of the EIS. Sydney Water incorporated these
items into the management measures in Table 15-3
of the EIS, as follows:

e ltem C8 is covered by measures SW02 and
SWO03. Construction phase stormwater
management is covered by measure SWO05.

e ltem C12is covered by measures WW02, WWO04
and WWO05.

e ltems C13 and C14 are covered by measures
WWwWo06, WW14, WW15 and WW16.

e ltem C15is covered by measures WWO04 to
WWO07, WW11 and WW18.

e Item C16 relates to the visual impact associated
with the accumulation of leaf litter during instream
works however Appendix K concluded this would
be temporary and the impact was identified as
low. No additional management measure is
required.

e ltems O1-O3 are covered by measure SW02
(and SWO03 during construction).

e Item O4 relates to minor increases in surface
runoff from the discharge structures during
operation. Appendix K concluded that there would
likely be a negligible change in flows and the
impact was identified as low. No additional
surface water management measure is required.

Sydney Water notes that management measure
SWO02 has been amended so that post
development flows do not exceed pre development
flows for the 50%, and 1% AEP events. The 5%
flow has been removed because it was used during
modelling described in Appendix K of the EIS to
test and size the basins but it is not a requirement
to manage impacts at the AWRC site.
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5.6 Department of Primary Industries (DPI) - Agriculture
5.6.1 Supports project - adequacy of assessment

Issue description

DPI Agriculture’s submission notes that the Land Use Conflict Risk Assessment thoroughly
explores potential impacts on surrounding agricultural land uses.

Response

Sydney Water notes DPI Agriculture’s support of the adequacy of the Land Use Conflict Risk
Assessment and considers that no further response is required.

5.6.2 Management measures and stakeholder and community
engagement

Issue description

DPI Agriculture notes support for Sydney Water’s proposed management measures for continuing
consultation with agricultural landowners and including a bird control and biodiversity strategy as
part of a Wildlife Management Plan. It also requests to review the draft Wildlife Management Plan
from a biosecurity perspective.

Response

Sydney Water notes DPI Agriculture’s support for the proposed management measures. Sydney
Water will consult with DPI Agriculture on biosecurity management during preparation of the
Wildlife Management Plan. This has been included in management measure AOQ2 in Appendix B.

5.6.3 Design requirements - environmental flows pipeline

Issue description

DPI Agriculture notes that part of the environmental flows pipeline is in mapped Biophysical
Strategic Agricultural Land. It notes that in privately owned agricultural land in this area, the
environmental flows pipeline should be at a depth that does not prevent ongoing use of the land for
agricultural production. DPI Agriculture also notes that pipeline design should accommodate
agricultural activities conducted on the land, in consultation with relevant landowners and be
consistent with the terms of any easement over the land.
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Response

Sydney Water proposes to use open trenching to build the section of the environmental flows
pipeline located on Biophysical Strategic Agricultural Land. The pipeline depth will be determined
during detailed design, but is likely to be about two to four metres deep. Sydney Water expects
that once built, the pipeline would not preclude existing agricultural uses. If this pipeline is built,
Sydney Water will likely take an easement where it is located on private property, to allow access
for future maintenance. Sydney Water also has guidelines for building over and next to its
pipelines, to minimise the risk of damage to these assets (Building over or next to assets).

Sydney Water will consult landowners in this area in accordance with the Community and
Stakeholder Engagement Plan in management measure G08 in Table 15-3 of the EIS. This will
include discussions about potential impacts on agricultural activities and options to minimise
impacts.

5.7 Department of Primary Industries (DPI) - Fisheries
5.7.1 Stakeholder and community engagement

Issue description
DPI Fisheries requests it be consulted in preparation of several management plans:

e Relevant sections of the Construction Environmental Management Plan (CEMP), including
the Biodiversity Management Plan, Soil and Water Management Plan and the Site-Specific
Riparian Zone Vegetation Plans.

e The site-specific environment management plan for the waterway crossings at Kemps
Creek and Hinchinbrook Creek, due to the increased risk of adverse impacts to aquatic
ecology from the proposed open trench methodology.

Response

Sydney Water will consult with DPI Fisheries during development of the CEMP, including the
Biodiversity Management Plan and Soil and Water Management Plan. An additional management
measure (G12) has been added to the management measures table in Appendix B.

Site specific riparian zone vegetation plans are not proposed in the EIS, however the management
of riparian vegetation will be considered in the following plans:

e Urban Design and Landscaping Plan for the Advanced Water Recycling Centre (AWRC)
site. This plan will incorporate vegetation management that considers the principles of
Guidelines for Vegetation Management Plans on Waterfront Land (NSW Office of Water,
2012) and the Western Sydney Aerotropolis Riparian Revegetation Strategy (once
finalised).

e Biodiversity Management Plan.

e Rehabilitation Management Plan.
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The environmental management of the pipeline waterway crossings at Kemps Creek and
Hinchinbrook Creek will be captured in the project CEMP and Soil and Water Management
Plan, rather than a separate site-specific management plan. As noted in section 4.1, open
trenching at Kemps Creek is no longer proposed and the pipeline will be constructed by
pipejacking through an existing concrete encasement. Sydney Water will consult with DPI
Fisheries about the proposed management measures at Hinchinbrook Creek (refer to new
management measure G12 in Appendix B).

5.7.2 Aquatic ecology - construction in and adjacent to waterways

Issue description

DPI Fisheries makes the following comments and recommendations for construction of
infrastructure in and adjacent to waterways:

e The mitigation measures suggested in Section 8 of Appendix H of the EIS relating to the
risk of frac-outs should be adopted in the CEMP.

e Construction of coffer dams and temporary in-stream structures associated with open
trenching should be consistent with the Policy and Guidelines for Fish Habitat Conservation
and Management (2013). DPI Fisheries notes that section 6.2.5 provides detailed
information on effective management of instream works.

e Support the adoption of the NSW Office of Water (2021) Guidelines for Vegetation
Management Plans, Guidelines for Outlet Structures and Riparian Corridors on Waterfront
Land.

Response

Tunnelling of pipeline waterway crossings has the potential to cause frac-outs, resulting in a loss of
drilling fluid from the bore into waterways. Section 6.2.5, rather than section 8, of the Aquatic
Ecology Impact Assessment (Appendix H) discusses frac-outs and recommends that the steps
described in section 9.4 of the EIS be implemented to minimise the risk to aquatic ecology. The
management measures included in section 9.4 to address the risks associated with frac-outs will
be included in the CEMP as outlined in measures GW09 and GW10 in Table 15-3 of the EIS).

In management measure WW14 in Table 15-3 of the EIS, Sydney Water committed to designing
and installing coffer dams and temporary in-stream structures associated with open trenching in
accordance with the Policy and Guidelines for Fish Habitat Conservation and Management
(DP12013). Sydney Water will ensure design and construction of these structures considers
section 6.2.5 in the guidelines as recommended by DPI Fisheries.

In 2012, the NSW Office of Water, within DPI, released the ‘Guidelines for controlled activities on
waterfront land’ (DPI 2012a). These guidelines consist of a series of guidance notes for controlled
activities and the protection of waterfront land and waterways, including:

e Guidelines for outlet structures on waterfront land

¢ Guidelines for laying pipes and cables in watercourses on waterfront land
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e Guidelines for instream works on waterfront land

e Guidelines for riparian corridors on waterfront land.
e Guidelines for vegetation management plans on waterfront land
e Guidelines for watercourse crossings on waterfront land

In 2018, the Natural Resources Access Regulator released the ‘Guidelines for controlled activities
on waterfront land — Riparian corridors’. This document is an update of the DPI guidance note for
riparian corridors.

These guidelines, in particular the guidelines for vegetation management plans, were used to
guide the EIS management measures for activities within and adjacent to waterways.

Sydney Water has also committed to the following during design and construction:

e The design of the release structure will consider the guidelines for outlet structures (refer to
management measure WW19).

e The establishment of a vegetated riparian zone, including the application an offset where
operational areas of the AWRC encroach on this, will be undertaken in accordance with the
principles of ‘Guideline for controlled activities on waterfront land’ (DPI 2012a)
(management measure WW18).

e The Urban Design and Landscaping Plan will incorporate vegetation management that
considers the principles within the guidelines for vegetation management plans on
waterfront land (DPI 2012a) (management measure UD01).

Sydney Water will add a new management measure to ensure any other applicable design and
construction considerations from these guidelines are adopted, where applicable (refer to
management measure WW21A in Appendix B).

5.7.3 Aquatic ecology - avoiding impacts to Australian Bass

Issue description

DPI Fisheries recommends construction within waterways, particularly South Creek, is avoided
between late April and early June and from late October to late December to avoid impacts to
Australian Bass migration.

Response

The EIS identified that construction within waterways, particularly South Creek and Kemps Creek,
has the potential to impact on Australian Bass migration to and from the estuary. The EIS included
a management measure (WW17), consistent with DPI Fisheries above recommendation, that
construction be avoided during migration periods, which occur from late April and early June, and
from late October to late December.

As noted in section 4.1, the brine pipeline will no longer require trenching across Kemps Creek, so
the waterway will not be directly impacted. This management measure will continue to apply to
South Creek.
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5.8 Greater Sydney Parklands

5.8.1 Support for project and design requirements

Issue description

Greater Sydney Parklands supports flexibility in the pipeline alignment to allow the detailed design
to adapt to optimise environmental outcomes and protection of more significant vegetation and old
growth trees within the Parklands.

Greater Sydney Parklands requests consultation during the detailed design as the route is refined.
Greater Sydney Parklands notes that the route and depth should be developed to ensure the
works and pipeline have minimal impact on existing vegetation, particularly old growth trees. Any
disturbance to recently constructed infrastructure is not supported by Greater Sydney Parklands.

Response

Sydney Water notes Greater Sydney Parklands’ support for flexibility in the pipeline alignment. As
outlined in Chapter 4 of the EIS, Sydney Water has allowed for some flexibility in pipeline
alignment within a defined impact assessment area. Table 15-3 of the EIS also includes a range of
management measures to minimise impacts on Western Sydney Parklands, including SELUQG6 to
look for opportunities to mitigate potential construction impacts, and TB03 and TB04 to minimise
vegetation disturbance and look for opportunities to avoid sensitive areas. In addition, in
management measure SC03 in Table 15-3 of the EIS, Sydney Water has committed to ongoing
consultation with Greater Sydney Parklands, to ensure impacts on the parkland and rehabilitation
of disturbed areas are appropriately managed, to coordinate any interactions between project
infrastructure and future recreation or other facilities.

Sydney Water notes that Greater Sydney Parklands does not support any disturbance to recently
constructed infrastructure. Sydney Water has been consulting with Greater Sydney Parklands
about recent construction along Range Road and proposes a minor realignment of the brine
pipeline in this location to avoid these works. This project change is assessed as part of the
project's Amendment Report (Sydney Water, 2022).

5.8.2 Operation activities

Issue description

Greater Sydney Parklands requests that Sydney Water provide details of the maintenance
requirements for the pipeline and any restorative vegetation, and clearly outline requirements for
access within the Parklands. Greater Sydney Parklands notes that maintenance of the pipeline
should not impact on the public recreation and use of the Parklands, or result in increased costs to
Greater Sydney Parklands in order to ensure protection of Sydney Water’s asset.
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Response

Management measure GO05 in Table 15-3 of the EIS commits to restoring impacts associated the
construction of the pipelines. Sydney Water will develop and implement a Rehabilitation
Management Plan which includes restoring areas to pre-construction condition, and rehabilitating
areas of native vegetation removal to the highest ecological condition possible.

As outlined in section 4.14.6 of the EIS, any maintenance, replacement and repair of the
infrastructure delivered under this EIS is out of scope of the project and assessed as exempt
development or in separate planning approvals if needed. Sydney Water undertakes periodic
maintenance and inspections of pipelines to monitor their condition and operational efficiency. This
includes visual inspections, traverses and CCTV inspections. If required, maintenance and repairs
can include relining, patching and cleaning. Most pipeline maintenance and repair can be done
from above ground. However, in the unlikely scenario that a pipeline fails then excavation to
exhume and re-lay sections of pipelines may be required.

Maintenance and repair work is conducted within the original construction footprint of the pipeline,
which minimises impacts to surrounding sensitive areas and public recreation. Except in
emergency situations, maintenance and repair work is planned and undertaken in consultation with
relevant landowners. This ensures the impacts on landowners and public uses are minimised.
Maintenance work on the pipelines will not result in increased costs to Greater Sydney Parklands.

5.8.3 Management measures — socio-economics and terrestrial
biodiversity

Issue description

Greater Sydney Parklands requests that the CEMP consider:
e minimal impact to public access within the Parklands
e emerging weed issues
e Phytophthora issues.

Greater Sydney Parklands requests that a separate section be developed in the CEMP to directly
address work within the Parklands, for agreement with Greater Sydney Parklands.

Response
Sydney Water included management measures in Table 15-3 of the EIS to:

o further investigate and minimise impacts on social infrastructure (SELU06) which would
capture minimising impacts to public access within Western Sydney Parklands

e prevent the spread of weeds and pathogens (TB01) as part of a Biodiversity Management
Plan. This would include Phytophthora.
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The CEMP will include any relevant specific management measures in relation to the unique
features of Western Sydney Parklands as identified in the EIS or through ongoing consultation
with Greater Sydney Parklands. The structure of the CEMP has not yet been determined, however,
Sydney Water will ensure it is clear which management measures apply to works in Western
Sydney Parklands.

5.8.4 Issues beyond the scope of the project

Issue description

Greater Sydney Parklands welcomes ongoing collaboration during detailed design including
consideration of opportunities for water re-use for recreational activities within the parklands (eg
water play and swimming holes), to improve environmental outcomes and to ensure positive visitor
experiences and future access, development and activation of the Parklands for the community.

Response

In management measure SCO03 in Table 15-3 of the EIS, Sydney Water has committed to ongoing
consultation with Greater Sydney Parklands, to ensure impacts on the parkland and rehabilitation
of disturbed areas are appropriately managed, to coordinate any interactions between project
infrastructure and future recreation or other facilities. This consultation will focus on impacts of
building the brine pipeline on Western Sydney Parklands.

Opportunities for water reuse in Western Sydney Parklands are outside the scope of the project.
However, the Advanced Water Recycling Centre (AWRC) will produce recycled water that is
suitable for a range of uses including in open space. Sydney Water’s current planning for recycled
water produced by the AWRC is focused on establishing recycled water servicing plans for the
initial Aerotropolis precincts (Northern Gateway, Aerotropolis Core, South Creek and
Agribusiness). Sydney Water can consider other specific requests for commercial arrangements to
supply recycled water on a case-by-case basis.

For clarity, the pipeline running through Western Sydney Parklands will be transporting a brine
waste stream which is not suitable for re-use in recreational activities in Western Sydney
Parklands.

5.9 Heritage Council of NSW
5.9.1 Non-Aboriginal heritage - impacts on Upper Canal

Issue description

Where the pipeline is installed below the Upper Canal, Heritage Council of NSW recommends that
the Upper Canal be monitored during installation of the pipeline to ensure there is no damage to
the Canal due to vibration or impact. If any damage is noticed, work must stop immediately and
only resume following rectification and mitigation measures being put in place.
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Response

In accordance with management measure NAHO2 in Table 15-3 of the EIS, construction of the
brine pipeline below the Upper Canal will be undertaken in accordance with WaterNSW guidelines
for the Upper Canal and Warragamba Pipelines (WaterNSW, 2021) and include vibration
monitoring during pipeline construction. In accordance with management measure NAHO7 in
Table 15-3 of the EIS, Sydney Water will treat any accidental damage to heritage items as an
incident. Incident management and notification processes will be developed as part of the project’s
Construction Environmental Management Plan (CEMP).

5.9.2 Non-Aboriginal heritage - support for design approach and
management measures

Issue description
Heritage NSW notes supports for the following aspects:

e The demonstrated efforts to achieve avoidance of the State significant archaeology
associated with Blaxland’s Farm Potential Archaeological Site (PAS) 1.

e The mitigation and management measures in the report address the archaeological
potential and significance of PAS 1 to 10.

e The recommendation to conduct archaeological testing to establish the presence/absence
of State and/or locally significant archaeological deposits in PAS 1, 2, 3, 8, 9 and 10, and
assess their nature, extent and preservation status and inform next steps regarding their
management.

Response
Sydney Water notes Heritage NSW’s support on the above matters and considers no further

response is required.

5.9.3 Non-Aboriginal heritage - archaeological testing

Issue description
Heritage NSW makes the following comments in relation to archaeological testing:

e Testing should ideally be conducted ahead of a decision on the State significant
infrastructure (SSI) application, as preservation in situ rather than archaeological salvage is
the Heritage Council’s preferred approach to managing substantially intact and confirmed
State significant archaeology.

e Heritage NSW encourages the applicant to make further efforts to achieve avoidance
through redesign in cases where State significant archaeology is identified within the
development footprint.
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e It would be a preferred outcome to conduct the testing as early as possible prior to
finalising design in the area of the State significant archaeology and to commit to
avoidance and protection of these remains as part of the project. Heritage NSW seeks
confirmation of this approach by the Proponent for the project at response to submissions
stage.

Response

Sydney Water is not proposing to undertake archaeological testing prior to project approval for
several reasons including:

e Several PAS where testing is proposed also have Aboriginal heritage constraints and would
require an Aboriginal Heritage Impact Permit (AHIP) for archaeological testing. Project
approval would override the need for an AHIP and facilitate testing. Given the processing
times for AHIPs, it is also likely that a determination on the project would be made before
an AHIP could be obtained. Sydney Water also considers it important to align any testing
programs for Aboriginal and non-Aboriginal heritage as outlined in management measure
AHO3 in Table 15-3 of the EIS.

e Sydney Water has not yet engaged contractors to progress detailed design and
construction planning and is unlikely to do so before a decision is made on the project. It is
possible the impacts on some PAS will change once detailed design progresses, including
opportunities to further minimise or avoid impact. Sydney Water considers an
archaeological testing program is most effectively and efficiently done once contracts are
awarded to further progress design.

Sydney Water aims to commence the archaeological testing as soon as practical once the project
is approved as part of the early works outlined in section 4.7 of the EIS.

Sydney Water has proposed further measures to minimise impacts where significant archaeology
is identified. This includes measure NAHOS in Table 15-3 of the EIS which relates to minimising
ground disturbance in PAS where practical.

5.9.4 Stakeholder and community engagement

Issue description

Heritage NSW notes that as the site contains local heritage items, and other local items are in the
vicinity, advice should be sought from the relevant local councils.

Response

Sydney Water has consulted extensively with councils for the five local government areas in which
the project will be located as outlined in section 6.4.2 of the EIS. All of these councils made
submissions on the EIS and any local heritage matters raised in those submissions are addressed
in this report. Sydney Water will continue consulting with local councils as the project progresses,
as outlined in management measure G08 in Table 15-3 of the EIS.
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5.10 NSW Environment Protection Authority

5.10.1 Compliance with legislation, regulation and guidelines

Issue description

The NSW Environment Protection Authority (EPA) notes that the proposal would require an
environment protection licence (EPL) under clause 36 of Schedule 1 of the Protection of the
Environment Operations Act 1997 (POEQO Act) for sewage treatment. Under clause 36, an activity
requires a licence if it has a processing capacity that exceeds 2,500 persons equivalent or 750
kilolitres per day (whichever is greater). Stage 1 would treat wastewater flows up to 50 megalitres
(50,000 kilolitres) per day, meaning that an EPL is required.

Response

As outlined in section 5.2.6 of the EIS, Sydney Water agrees that an EPL is required, as the
project meets the definition of a scheduled activity under clause 36 of Schedule 1.

5.10.2 Release strategy and hydrodynamics and water quality -
justification of wet weather discharges to South Creek

Issue description

The EPA considers that insufficient justification has been provided as to the need for wet weather
discharges from the Advanced Water Recycling Centre (AWRC) to South Creek. The EPA
requests that additional information is required to justify and assess.

The EPA notes that the Hydrodynamic and Water Quality Impact Assessments states that wet
weather discharges to South Creek are estimated to occur for three to 14 days each year during
wet weather events. For a new contemporary scheme that is based on best practice, there is
limited justification for why it should be designed with such a wet weather discharge regime,
especially to South Creek where a high expectation for waterway health is being sought in
response to the Parkland City vision.

Response
This response covers:

¢ why Sydney Water needs to allow for wet weather flows from the wastewater collection
network to the AWRC, and the measures it takes to reduce these flows

¢ the rationale for splitting releases between Nepean River and South Creek.

Justification for wet weather flows to AWRC

Wastewater collection networks typically experience wet weather inflow and infiltration as water
enters via defects, cracks and non-compliant private plumbing. Inflow of rainwater also occurs
where rainwater is incorrectly directed to the wastewater network such as via roof water
connections, paving that drains to a sewer gully point and from swimming pools. A large proportion
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of the wastewater collection network is on private land and it is beyond Sydney Water’s
control to maintain and prevent inflow and infiltration in these areas.

The AWRC servicing catchment will include a mix of commercial, industrial and residential
developments. Stormwater inflow into the network is expected from the early stages of the AWRC
being operational due to the stormwater entering wastewater connections during construction
stages of surrounding developments. For example, stormwater inflow is often high during early
stages of a development where sewer connections in houses are not properly sealed and are
exposed to rainwater during construction. These stormwater inflows may reduce as the servicing
area becomes more developed and established. The Upper South Creek Servicing Area is
expected to be rapidly developed with relatively low density industrial areas, which means there is
significant risk of substantial infiltration to the network from private property relative to dry weather
flows.

In 2010, Sydney Water developed a low infiltration specification covering planning, design,
construction and quality assurance of new gravity wastewater systems to minimise wet weather
inflow and infiltration. The following changes were made in the specification for these low
infiltration systems:

e Fully cast insitu or fully precast maintenance holes with no segments.

e Increased use of 225 mm maintenance shafts instead of 1200 mm maintenance holes.
e Private connections at least two metres away from Sydney Water wastewater assets.
e Overflow relief gullies to be fitted with leak proof covers.

e Additional acceptance testing and effects liability testing.

e Pipe material - PVC or Polypropylene (PP) pipe with rubber ring joints.

The changes were included in the Sewerage Code of Australia (published by Water Services
Association of Australia, WSAA) and Sydney Water’s version of the Code (WSAA, 2018). These
changes have enabled Sydney Water to develop new wastewater systems that experience no
more than 2% inflow and infiltration for a period of 30 years. Sydney Water has trialled low
infiltration systems for Mulgoa, Silverdale, Wallacia and Upper Blue Mountains gravity system
catchments under the Priority Sewage Program (PSP). These systems have maintained an inflow
and infiltration rate of about 2%. As noted in section 3.6 of the EIS, Sydney Water is designing the
wastewater collection network for the Upper South Creek Servicing Area to this specification.

The 2% infiltration has been used in Sydney Water’s modelling to estimate wet weather flows to
the AWRC.

This is a much lower inflow and infiltration rate than is achievable across Sydney Water’s older
wastewater networks, which can range from about 5-30%, because the whole system is new and
can be installed with the latest materials and specifications.
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Low infiltration systems are considered industry best practice and there are currently no
known solutions in Australia or internationally to effectively implement and maintain 0% inflow
and infiltration on wastewater networks. Accordingly, the 2% infiltration is the lowest figure that can
be achieved in practice, and Sydney Water cannot commit to a lower value given the design
limitations.

Given it is not feasible to achieve 0% inflow and infiltration into the network, the only other option
that can be considered to remove wet weather releases is to provide additional storage in the
network or at the AWRC site. This would temporarily store wet weather flows until the wet weather
event has passed then release them to the AWRC for treatment.

Wet weather storage in the network would require storage at all pump stations within the Upper
South Creek Servicing Area. This would require significant storage capacities at each pump station
location. This infrastructure required for storage of all wet weather flows would be very expensive,
due to land acquisition and construction costs. The additional storage would create visual and
odour impacts on the community, given the proximity of pump stations to future residential
developments. There is also no guarantee that the implemented storage would be sufficient to
capture all wet weather events under future climate change scenarios. Sydney Water does not
consider complete network storage of wet weather flows to be a feasible solution.

Storage of wet weather flows at the AWRC site also presents a significant challenge given the
large scale infrastructure that would be required and the associated cost and impacts. For
example, to hold one peak day’s excess flows would require about 165 ML of storage volume,
based on 50 ML/day of plant inflow. This is about six times the size of the bioreactors at the site,
and would require acquisition of significant additional amounts of land. In addition, this would only
provide for some retention through a short wet weather period and would not completely avoid wet
weather releases to South Creek. Aside from the significant cost of additional land acquisition and
infrastructure, storage would require large structures in the landscape with visual and odour
impacts. The huge volumes of stormwater generated from the South Creek catchment during
these wet weather periods would dominate the loads and flows in South Creek and Nepean River
when the AWRC is in peak flow, as demonstrated in the water quality modelling in Appendix F of
the EIS. Sydney Water considers that substantial storage for infrequent wet weather flows at the
AWRC site is expected to have a net negative impact, given factors such as large scope 3 carbon
emissions, visual amenity and odour impacts.

Separate to the project, Sydney Water is also working on options for stormwater harvesting in the
South Creek catchment to reduce the diffuse sources of flows and loads to South Creek. This
could also potentially reduce some of the wet weather infiltration into the wastewater collection
network. Sydney Water has been identified as the trunk drainage manager to plan, design and
implement a regional stormwater harvesting scheme to achieve the water quality and flow-related
objectives for South Creek. The regional harvesting scheme would be coupled with on lot and
street scale interventions to help improve the quality and reduce the quantity of stormwater run-off.
This regional approach would significantly reduce stormwater run-off compared to traditional
stormwater management approaches for greenfield development areas and as noted above,
potentially reduce stormwater infiltration to the wastewater network. Sydney Water is still planning
the detail of how this stormwater management approach would work and it could involve treating
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and managing stormwater at the AWRC site. However, it would not involve transferring
stormwater through the wastewater network.

Rationale for releases to Nepean River and South Creek

Sydney Water has designed the project to release flows to Nepean or Warragamba River during
normal conditions and when wet weather flows to South Creek occur, preferentially release
advanced treated water. This means that wet weather releases to South Creek are better quality
than overflows directly from the wastewater collection network or bypasses at conventional
wastewater treatment plants. This is because the wet weather releases are a combination of
advanced treated water and primary treated water. This level of treatment minimises pollutants to
South Creek, and stormwater will be the main contributor of flows and load to South Creek.

The AWRC and pipelines have been designed to release treated wastewater to Nepean or
Warragamba Rivers and South Creek. As outlined in section 4.5 of the EIS, the project has been
designed so South Creek will only receive flows from the AWRC during severe wet weather
events, which is expected to be between 3-14 days per year. This occurs once incoming flows
increase above 1.7 x average dry weather flow (ADWF) and the treated water pipeline is at
capacity. At this point, advanced treated releases will be incrementally diverted to South Creek
until the incoming flows reach 3.0 x ADWF. As the incoming flows to the AWRC increase, the
advanced treated releases to Nepean River will reduce, being replaced by tertiary treated water.

Sydney Water has not traditionally adopted the concept of transferring treated water flows out of
catchment due to the very high cost of pump and pipe infrastructure, and the ongoing high energy
use required for pumping. However, the importance of protecting South Creek and its
environmental values by maintaining an intermittent flow regime has required inclusion of the large
pump and pipe infrastructure to Nepean River. Transferring all flows, including wet weather flows,
from the AWRC to Nepean River would require construction of a ~2.5 m diameter tunnel. This step
change in construction method would substantially increase the cost, community and
environmental impact of construction.

Given the project’s relatively small flow contribution to flows in South Creek compared to
stormwater, and the capacity for advanced treatment of a portion of all South Creek releases,
Sydney Water considered that the financial, environmental and community costs outweigh the
benefits and this option was ruled out. It should also be noted that advanced treatment of
significant additional South Creek releases is not technically possible without building storages
greater than 100 ML for a 50 ML/day plant, as the reverse osmosis system cannot ramp up and
down to cater for peak flow periods.

Sydney Water considers that it is implementing all feasible measures to reduce incoming wet
weather flows and operate the AWRC in a way that minimises pollutant loads to South Creek.
Sydney Water has designed the project with the most advanced technology that can be practically
implemented for each of the treatment streams, and is making significant investment to transfer dry
weather and some wet weather flows out of catchment to protect South Creek. As a result, Sydney
Water considers it is unnecessary to impose additional costs and impacts of wet weather storage
on its customers for a marginal and infrequent increase in wastewater flows receiving advanced
treatment.
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5.10.3 Project description - wet weather infiltration into wastewater
network

Issue description

The EPA notes that Sydney Water is considering the following key design measures to reduce
additional water entering the new network during wet weather events. This should have the effect
of limiting the need for wet weather discharges to the environment:

e The network is modelled for a maximum of 10 spill events in 10 years. It is proposed that
overflow infrastructure only be provided at pump stations and not along the pipeline
network.

e Provide leak tight sewers to minimise infiltration to the wastewater mains. This is based on
modelling with 2% infiltration, which is consistent with Sydney Water's wastewater system
planning guidelines for new greenfield growth areas.

Response

Sydney Water confirms it is considering these design measures for the wastewater network (as
outlined in section 3.6 of the EIS) and these form assumptions for the impact assessment in the
EIS.

5.10.4 Project description - wastewater management strategy

Issue description
The EPA provides the following comments on the overall management of wastewater:

e The EPA’s policy for new sewage treatment systems is that there should be no discharge of
sewage effluent to waters from STPs during average and dry weather conditions, and only
during wet conditions as a last resort.

e There should also be no pollution of waters because of sewage overflows during dry
weather and that sewage overflows during wet weather should be avoided wherever
reasonably practicable.

e ltis also noted that that Volume 2 of the EIS (Project Information and Consultation) gives
minimal consideration to increasing the capacity of the AWRC to a level where wet weather
flows into South Creek are prevented.

e The proponent should provide further information that can demonstrate that the EPA’s
policy around wet conditions are satisfied, that appropriate prevention of stormwater
ingress into the upstream sewer network will be implemented, and that alternatives to the
current proposal (such as increasing wet weather capacity at the plant and increased
reuse) are considered in depth.
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Response

The release of treated water to inland waterways during average and dry weather could only be
avoided if all water was able to be reused or recycled and/or if wastewater was transferred to the
Malabar wastewater network.

While the AWRC will produce treated water that is suitable for a range of recycled water uses there
is uncertainty about recycled water demands in terms of location, quantity and timing. There is also
uncertainty about the commercial arrangements for delivering recycled water schemes. In addition,
even if recycled schemes were in place, demand varies (for example, it is typically lower over
winter). Sydney Water must maintain the ability to manage excess recycled water when supply
exceeds demand, or if a recycled water scheme stops for any period. The scenarios included in
the EIS are conservative and consider the maximum releases to waterways. Sydney Water is
actively engaging with developers and businesses to understand their potential recycled water
applications and how these can be serviced through optimisation of plant and networks. This
includes consideration of the desire to provide recycled water for top-up of stormwater reuse
systems.

Sydney Water considered the option of transferring treated wastewater or untreated wastewater to
the Malabar Wastewater Treatment Plant (WWTP). The option of transferring treated wastewater
to Malabar WWTP involved the following:

e Wastewater from the Upper South Creek Servicing Area would be treated at a new
secondary WWTP and transferred to the Malabar ocean outfall.

e Major upgrades to the Malabar tunnel network, including Northern Georges River Submain,
Liverpool to Ashfield Pipeline and the Southern and Western Suburbs Ocean Outfall Sewer,
are required to transfer treated water to the Malabar WWTP.

¢ Recycled water may be produced but there is limited opportunity to offset Sydney’s bulk
drinking water demands. As a ‘base case’, this option represents the typical business as
usual approach.

The transfer of untreated wastewater to the Malabar WWTP would require a new transfer network
to carry raw wastewater from the Upper South Creek Servicing Area to the Malabar system, as
well as an upgrade to the Malabar WWTP and supporting network. No recycled water would be
produced through this option.

The preferred option of a centralised AWRC and dry weather release to Nepean River was
selected as it would have significant upstream and downstream benefits compared to transferring
wastewater to coastal wastewater networks. These benefits are summarised below:

e The high-quality treated water produced as part of this option would support providing
additional environmental flows in natural waterways or providing recycled water for
greening and urban cooling, as well as increasing resilience against drought and climate
change.

e The preferred option has the potential to improve liveability and support economic growth in
Western Sydney, has greater alignment with key NSW Government strategies and provides
the ability to establish a circular economy hub.
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e The preferred option was the lowest cost of all options, measured as net present
value (NPV).

The assessment of the shortlisted options clearly demonstrated the advanced wastewater solution
to be the optimal solution to address the project need and achieve superior benefits for Sydney
Water’'s customers and Western Sydney.

As outlined in Table 4-7 of the EIS all flows up to 1.3 x ADWF will be treated to advanced quality
and released to Nepean and Warragamba Rivers. Wet weather flows to South Creek will only be
required during severe wet weather events when flows are 23 x ADWF, and they will be mixed with
advanced quality water. Releases to South Creek are expected between 3-14 days per year.

Sydney Water notes that options to manage wet weather flows on a system-wide basis have been
considered and outlined in section 3.6 of the EIS. This included storage and increasing the
capacity of the advanced treatment. Options considered are summarised below:

e Provide full advanced treatment to all wet weather flows at the AWRC, which is not feasible
in this system since the treatment process needs consistent flows to operate effectively. If
the AWRC was built to cater for (or store) infrequent wet weather flows, it would need to be
several times larger and its full capacity would rarely be used.

e Design the wastewater collection network to reduce wet weather infiltration as far as
practical (and therefore reduce wet weather flows reaching the AWRC). This is the most
efficient and cost-effective approach to managing wet weather flows. Examples of design
measures include leak tight sewers and locating pump stations and pipelines outside the
1% annual exceedance probability (AEP) flood level, where practical) to reduce the
likelihood of infiltration.

e Store the wet weather flows in the network and progressively feed them into the AWRC
treatment process after the wet weather event, which is considered not feasible due to the
high cost and space requirements for storage of such large flow volumes.

Further information about wet weather storage, and justification for wet weather infiltration into the
network is provided in section 5.10.2.

5.10.5 Hydrodynamics and water quality - strategic context

Issue description

The EPA recognises that the Upper South Creek AWRC is a significant water infrastructure project
with major implications for the future direction of wastewater management in Western Sydney. The
operation of the AWRC occurs in tandem with major urban expansion as part of the Western
Parkland City. This urban expansion may have significant implications for pollutant loads and
inflows into the Hawkesbury Nepean River system, as well as recycled water demand.
Consequently, it is critical that the EIS accurately assesses the impacts of the AWRC effluent
discharges in different future water quality scenarios using a fit-for-purpose model.
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The EPA notes that based on the projected quality and quantity of effluent discharges
outlined in the Hydrodynamic and Water Quality Impact Assessment, treated effluent
discharges from the AWRC may represent a hugely valuable resource in terms of providing
environmental flows to the Hawkesbury Nepean River and also in offsetting or diluting other diffuse
and point source discharges.

Response

Sydney Water notes the EPA’s recognition of the significance of the project and its potential to
provide a valuable resource in terms of providing environmental flows to the Hawkesbury Nepean
River and offsetting or diluting other diffuse and point source discharges.

Sydney Water agrees that it is it is important that the EIS assesses the impacts of the AWRC using
a fit-for-purpose model. The sections below address the EPA’s specific comments on this in more
detail.

5.10.6 Hydrodynamics and water quality - model and assessment
limitations

Issue description

The EPA notes that the EIS has significant limitations in assessing the impacts of the AWRC’s
treated water releases and surface water impacts on receiving water quality.

The EPA notes that assessment projections are based on Water Quality Response Models
(WQRMs) that are hindered by significant modelling limitations (discussed further in subsequent
sections). The EPA notes that while the WQRMs developed as part of this EIS represent a huge
investment in the right direction, due to a range of uncertainties associated with the current
modelling approach, the EPA is unable to assess whether the Hydrodynamic and Water Quality
Assessment in Appendix F adequately quantifies the likely impacts of the AWRC operations on the
Hawkesbury Nepean River system.

The EPA notes that the WQRMSs are hindered by several key scientific knowledge gaps in our
understanding of the Hawkesbury Nepean River system that impede the development of a more
robust model. These knowledge gaps have previously been identified by the Hawkesbury Nepean
Science Working Group which includes representation from EPA, Sydney Water and Department
of Planning and Environment — Environment, Energy and Science (DPE EES). A strategic
roadmap has been developed to address these gaps in a prioritised manner.

Response

Sydney Water considers that the water quality modelling in the EIS represents a best practice
approach and provides a robust assessment of the project’s potential impacts on the receiving
waterways. Sydney Water has made substantial investment including a best-practice program of
calibration to improve the highest priority areas in these models over the last several years, and
enhance their effectiveness in assessing project impacts. Sydney Water acknowledges there are
areas of future research and model improvement that were not not feasible to address in the
timeframes for this project but considers these are unlikely to affect the overall outcomes and
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conclusions of the assessment in the EIS. Sydney Water will continue to work closely with
the Hawkesbury Nepean Science Working Group to progressively address these matters for
use on future projects. The content below explains in more detail the model purpose, recent
upgrades, limitations and implications for modelling outputs for the project.

The WQRMSs have two main functions:

¢ To coordinate catchment and discharge inputs (including timing and location) and compute
downstream dilution and mixing of this material.

e To estimate internal transformations that occur whilst substances are ‘in transit’.

The models used have been under development since the initial build in 2012. Significant
upgrades to the WQRMs were undertaken throughout 2019, 2020 and 2021. The upgrades
included, but were not limited to:

e updates to the modelling software versioning to apply latest advances in modelling
hardware and software

e the development of a new standalone model mesh for South Creek to allow high-resolution
predictions

e updates of various model datasets and model elements, including updates to WWTP/water
recycling plan (WRP) data and extending all boundary condition datasets (eg nutrient input
loads) to cover more recent time periods through to 2018

e updates to the catchment inflows through application of updated Source catchment models

e review of biogeochemical and sediment parameter descriptions, units and assigned values
based on local evidence, or otherwise relevant literature

e arigorous new set of analytics tools, applied to allow model comparison against all
available monitoring data, to allow assessment of model error and uncertainty.

A key focus of the upgrades was to ensure that the models would be fit for purpose for application
in the EIS for this project. In parallel with the upgrades, Sydney Water has worked closely with the
Hawkesbury Nepean Science Working Group (comprising of the EPA, DPE EES and Sydney
Water) to:

e communicate the ongoing level of model development, calibration and application

e develop a strategic roadmap for the models to guide future investment and research
relating to known knowledge gaps.

With respect to the EIS, the Hawkesbury Nepean Science Working Group has been involved in
discussions since December 2019 regarding the approach to model structure, calibration,
validation and the selected assessment methods. These discussions have included presentations,
the provision of briefing papers and monthly updates on model development and application.

While it is acknowledged by Sydney Water and other members of the Science Working Group that
there are scientific knowledge gaps relating to the river system, and associated improvements that
could be made to the models, Sydney Water does not consider these as concerns for the
modelling undertaken for the EIS.
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In particular, the Science Working Group discussions primarily relate to specific focused
areas of certain model sub-components, mostly regarding the nuance of internal
transformations of nutrients. For example, key knowledge gaps identified by the Science Working
Group relate to aspects such as sediment nutrient cycling dynamics, macrophyte interactions and
improvements in the biogeochemistry process equations. It is valuable to have identified these
gaps and future research is planned as part of current and future Sydney Water investment
programs.

However, in the context of the release conditions proposed for the AWRC (in terms of locations,
quantity and quality of the treated water), the existing model is highly capable of assessing the
relative impacts of these changes on ambient water quality — both the changes in loading and
dilution and broad-scale changes in subsequent internal transformations. The model improvements
that could be expected to be achieved from the proposed further research and development in the
model roadmap, would likely reduce uncertainty in scenario assessment. However, they are
considered highly unlikely to significantly affect the outcomes and conclusions of the modelling
undertaken for the EIS.

In particular, the following broad outcomes from the modelling are considered unlikely to be
changed due to future model refinement:

e The nature of the mean benéefit realised from diluting ambient river water with the cleaner
treated water releases.

e That the relatively poorer quality wet weather releases that enter the river and creek create
short-lived and localised impacts that are quickly attenuated.

e That the shift in bioavailable nutrient concentration does not lead to rapid algal bloom
formation or appreciable change in algal bloom risk factors.

e That the AWRC inputs are a small driver of change (and mostly beneficial) relative to the
broader catchment pressures, and projected climate change impacts.

The suitability of the model for assessing project impacts has also been independently endorsed
by three separate reviews as outlined in section 5.10.7.

5.10.7 Hydrodynamics and water quality - model context and
performance

Issue description

The EPA notes that the Hydrodynamic and Water Quality Impact Assessment is based on the
results from a complex model suite that generally represents the industry standard for this type of
exercise. However, the EPA suggests that there are a number of omissions (as identified by the
Hawkesbury Nepean Science Working Group) that compromise this effort. The EPA recommends
that recognition of these issues and the wider process being undertaken to address them is
provided, as well as some discussion of their implications for model performance (ie the ability of
the models to reasonably replicate spatial and temporal patterns in key parameters) and scenario
assessments.
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The EPA also notes that the Hydrodynamic and Water Quality Impact Assessment states
that the modelling suite is ‘fit for purpose’ based on expert reviews, however none of these
reviews have been provided or referenced, nor have any summary statistics on model
performance, uncertainty, or sources of error been included. This makes it extremely difficult to
determine the validity of the assessments made in the Hydrodynamic and Water Quality Impact
Assessment.

The EPA notes that diffuse boundary inputs to the WQRMs are a major driver of the model and are
also likely to be one of the major sources of error. The EPA notes that it is not possible to assess
the validity of these inputs in the absence of any summary statistics or other information from the
Model Calibration Report. It would be preferable to provide these summaries in the Hydrodynamic
and Water Quality Impact Assessment, and also to discuss sources of error and their implications
for the impact assessments. The EPA notes that this was done in a limited sense to provide a
sensitivity analysis of the underprediction of flows at Wallacia Weir.

Response

Model limitations

Sydney Water’s response in section 5.10.6 provides information about the limitations of the current
model version and describes its current level of performance, as well as its fithess for application
for the EIS.

Sydney Water does not agree that important processes in the model are omitted. These processes
have been accounted for based on best available approaches in this version of the model, until
further data and scientific investigations coordinated through the Hawkesbury Nepean Science
Working Group road map can be used to develop more sophisticated approaches.

In addition, the justification and rationale for the model process descriptions and parameter
selection in this version of the model was undertaken in consultation with DPE EES
representatives and is included as Appendix A in the Hawkesbury Nepean and South Creek
TUFLOW FV and AED2 Model Calibration Report (Sydney Water, 2021a). This report was
available upon request as part of the EIS and was subsequently provided to EPA in
December 2021.

The Hawkesbury Nepean Science Working Group discussions have focused on elements including
the macrophyte model, sediment biogeochemical cycling and internal biogeochemical rate updates
linked to particular issues like resuspension, nutrient sorption and denitrification (termed internal
processing). These are accounted for in the present simulations using lumped process rates in
particular regions. These rates were subject to a calibration procedure to best fit the model with the
available field data.

Therefore, although improvements in the process descriptions will ultimately improve the model’'s
ability to capture changes in fine-scale water quality variability and extend its applicability for a
wide range of questions, the model in its current form remains fit for purpose for assessing flow
and load changes associated with the AWRC release scenarios.
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A comprehensive view of the model’s performance is provided in the Model Calibration
Report (Sydney Water, 2021a). This sought to bring together all available water quality data
across the entire system for the past 10 years. All this data was considered in the model calibration
process and to independently test (validate) the model’s accuracy in resolving key variables and
metrics that describe water quality across the entire domain. A ‘traffic-light’ summary of
performance was also included, highlighting in a simple way, the variables, locations and times
when predictions were acceptable or where there were issues. Whilst some geographic regions of
the model for some variables get a poor status on this summary performance assessment, the fact
that most variables perform adequately for much of the domain does suggest that the current
approach is capturing the primary drivers that shape water quality variability.

Expert reviews
The following two independent reviews were undertaken of the modelling completed for the EIS:

e Two independent experts, Dr Chris Gippel and Dr Rick van Dam, who reviewed the
waterways assessments, including the Hydrodynamic and Water Quality Impact
Assessment. Their review conclusions included:

- ‘The Hydrodynamic and water quality impact assessment adequately described the
existing conditions of the receiving waters of South Creek and the Warragamba and
Nepean rivers based on the available data.’

— ‘The modelling approach that was adopted for the impact assessment, comparing
baseline, background and impact scenarios for a representative dry and wet year was
appropriate for assessing potential hydrological and water quality impacts of AWRC
releases.’

e Brett Miller, Principal Engineer for Hydraulics and Modelling at the UNSW Water Research
Laboratory, who undertook an independent review of the calibration of the Hawkesbury
Nepean and South Creek hydrodynamic and water quality modelling. Mr Miller’s
conclusions included:

— ‘the calibrated model is suitable for running the scenarios that are to be considered for
the Environmental Impact Statement for the Upper South Creek Advanced Water
Recycling Centre’

The review undertaken by Dr Chris Gippel and Dr Rick van Dam is included in Appendix | of the
EIS, with the review undertaken by Mr Brett Miller included in Appendix | of this submission.

The Hawkesbury Nepean and South Creek TUFLOW FV and AED2 Model Calibration Report was
available upon request as part of the EIS and was subsequently provided to the EPA in
December 2021. The following material was also provided to the EPA at this time:

e review documentation provided by Mr Brett Miller

o complete set of model results including all scenarios, presentation formats and statistical
plots.
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Diffuse boundary inputs
The Hawkesbury Nepean and South Creek TUFLOW FV and AED2 Model Calibration Report also
provides information about the development of the diffuse catchment boundaries including how
these interface with the WQRMs and other modelling tools used in the EIS.

The uncertainties in how these diffuse sources are simulated have been acknowledged by the
Hawkesbury Nepean Science Working Group. They were also addressed in the EIS in some detail,
following recommendations from the initial modelling peer review by Mr Brett Miller of the UNSW
Water Research Laboratory. Sydney Water considers that the modelling is of industry best
practice, its predictive capability (including weaknesses and uncertainties) has been clearly
communicated and the uncertainties were considered when moving to use the model in scenario
assessment mode.

This uncertainty was managed through both statistical and sensitivity analysis of model
performance as discussed below and described in more detail in the Hawkesbury Nepean and
South Creek TUFLOW FV and AED2 Model Calibration Report.

Statistical analysis

The statistical analysis focused on a wide range of indicators including salinity, temperature,
nitrogen, phosphorus (species and totals) and chlorophyll a. The statistical metrics that were
applied included:

e regression coefficient (R)
e Dbias of average prediction to the average observation (BIAS)
e root mean square (RMS)

¢ normalised root mean square (NRMS) calculated as RMS normalised by the average
observation values.

Using these metrics, Sydney Water identified the level of model performance in the
river/estuary/creek and this helped guide calibration adjustments. The final parameter set was then
validated on alternate years to show the loading assumptions remained valid over different
hydrologic conditions.

Sensitivity analysis

This involved a detailed review of available local information on catchment diffuse export rates,
which was used to frame a range of low, most-likely and high emission rates for each land-use
type. Using a range of input loads spanning these reported values, Sydney Water then ran an
extensive suite of simulations to develop an ‘envelope’ of likely predictions spanning the range of
uncertainty in catchment nutrient emission rates. This exercise allowed sensitivity assessment of
the in-river variables to external loading uncertainty (catchment sources from the Source
modelling), and uncertainty to internal loading from sediment fluxes.

Sydney Water remains committed to continued further improvement in the model’s capability and
accuracy, however, is also satisfied that the updated version used for the EIS has no obvious
omissions that would affect the broad outcomes of the scenario analysis.
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5.10.8 Hydrodynamics and water quality — stormwater modelling
approach

Issue description

The EPA notes that it appears that the modelling does not utilise South Creek MUSIC models
developed by DPE EES to assess urban stormwater scenarios. The EPA notes that instead this
has been done solely using SOURCE, which is not designed to assess changes in flow and
pollutant loads due to urbanisation. The EPA requests that justification be provided regarding the
absence of the MUSIC models.

The EPA notes that the generalised values/assumptions utilised for stormwater management in the
South Creek catchment (ie ‘Parkland’ and ‘Business as Usual (BaU)') are vague and are unlikely to
reflect variation according to developer compliance, development age and maintenance. It would
be useful to provide upper and lower estimates and their implications for impacts.

Response

The Source model has been extensively used nationally and internationally to assess changes in
runoff and pollutant concentrations and loads resulting from land use change, of which
urbanisation is one example. The catchments mode of Source is intentionally designed for these
types of applications that spatially explore changes in catchment characteristics on flows and water
quality.

A limitation of Source is that fine-scale flow dynamics (eg stormwater pipes and junctions) are not
fully resolved, and pollutant assimilation in water sensitive urban design (WSUD) type
infrastructure may not be fully accounted for at asset-scale resolution. Although this may mean the
event scale dynamics are less well resolved, seasonal shifts in flow and nutrient loading can still be
resolved to an accurate level, which is the scale most relevant to the receiving water model being
used for the project. In addition, an advantage of using a model like Source is to spatially assess
the cumulative impacts across the catchment to the receiving water environment, in addition to
more localised effects. MUSIC is not designed to operate at these large spatial scales. In Sydney
Water’s view, it is also not currently practical to integrate Source and MUSIC models. Sydney
Water has used MUSIC to inform the surface water assessment in the EIS.

These issues have similarly been tackled using Source for the Swan-Canning catchments in Perth
by having clear urban-relevant flow and nutrient export parameters for urban dominated sub-units
relative to more traditional (non-urban) catchment areas (Paraska et al. 2021). Another notable
example is the Source modelling completed for the Parramatta River Masterplan (PRM) (Sydney
Water 2018). The Source catchments model informed a hydrodynamic model of the River to
assess compliance against water quality objectives for primary contact recreation (using
Enterococci as an indicator). The modelling methodology adopted for the PRM is very similar to
that developed for the Upper South Creek AWRC EIS.
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The Parkland and BaU stormwater management scenarios provide a representation of
bookends of future urban development scenarios. These scenarios are represented in the
Source catchment model through changes to the imperviousness values for Parkland and BaU
urban forms. The urban land use areas for future urban development scenarios were generated
using a series of Geographic Information System (GIS) based rules based on a combination of
datasets including a 2017 land use, the consolidated growth forecast geospatial data and land use
typology data prepared by COX Architecture for the Aerotropolis. COX Architecture typology
metrics show the amount of land dedicated to a typology within each area, precinct, and sub-
catchment. The percentage of imperviousness was based on draft data available from the
Aerotropolis precinct planning (November 2020). Changes to both the land use and
imperviousness for the future urban development scenarios results in a change in catchment runoff
and pollutant loads. Appendix A of the Hydrodynamic and Water Quality Assessment in Appendix
F of the EIS provides further information about imperviousness values and maps of baseline and
future land uses.

It is difficult to assess the influence of developer compliance, development age and maintenance
on impacts given much of the Upper South Creek Servicing Area is not yet developed. However, a
measure of the upper and lower bounds of water quality response can be gained from the
sensitivity testing of high and low ranges of diffuse catchment inputs (ie external nutrient loadings)
on key water quality indicators in the receiving environment.

The Hawkesbury Nepean and South Creek TUFLOW FV and AED2 Model Calibration Report
(Sydney Water, 2021a) documents the sensitivity analysis approach and results. A wide range of
catchment loading rates was assessed, with nutrients being a key input from the catchment. These
included:

e High scenario - an increase in nutrient export concentrations of between +29% and +66%
e Low scenario - a decrease in nutrient export concentrations of between -27% and 63%.

For South Creek, the sensitivity analysis demonstrated that nutrients have a more uniform variation
throughout the catchment, and do not substantially change in wet and dry years. Under a high
nutrient loading scenario, the response in the receiving water quality model is relatively moderate.
For instance, an average of 47% increase in catchment nitrogen export rates (under the High
scenario) leads to a 10 to 30% increase in total nitrogen concentrations in the WQRM.

While the sensitivity analysis primarily assessed changes in ambient catchment loads, the
modelling is expected to be similarly responsive to modification in more bioavailable and inorganic
point source loading conditions.
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5.10.9 Hydrodynamics and water quality - WQRM modelling of an
average year

Issue description

The EPA notes that the WQRMSs used in the impact assessment were run against a number of
scenarios in a wet year and a dry year. However, the model was not run against an average or
typical year to give an idea of what impacts could be expected most of the time. The EPA
recommends that all three conditions (wet, dry and typical) are necessary to understand the
impacts of the discharge comprehensively. The EPA also notes that it is unclear how a wet and a
dry year align with the wet, mildly wet, moderately wet, and extreme wet weather conditions that
have been used to define the discharge arrangements. The EPA notes that providing this
information would assist in understanding typical operating conditions.

Response

Waterway impacts from AWRC releases are relatively minor in both dry and wet years and would
therefore also be minor under typical conditions. The use of wet and dry years provides for an
upper and lower range of impacts that could be expected, with any given year existing somewhere
between these values.

For example, for total nitrogen, Table 5-28 highlights that the AWRC’s contribution to the annual
load of the combined Hawkesbury Nepean River system varies from 1.26% to 1.33% of the total
load under dry and wet years by 2056, so under typical conditions would be ~1.3%. This difference
is relatively indistinguishable on the plots presenting conditions at various sites which are
dominated by the changes due to land-use and climate. Sydney Water further notes that the
AWRC load contribution in the order of 1% generally has a net benefit to river nutrient
concentrations in both wet and dry conditions as the accompanying flow acts to dilute the in-
stream nutrients into which it is mixing. Variability in loads between the existing (hon AWRC)
WWTP/WRP releases is a much larger driver of nutrient variability between dry and wet conditions,
ranging from 24 to 16% respectively.

The scale of AWRC inputs in both years is also presented in Table 5-28 demonstrating the similar
level of loading despite the different climatic conditions.

Further to above, it is noted that this approach was also endorsed by the two independent experts,
Dr Chris Gippel and Dr Rick van Dam. In their review of the Hydrodynamic and Water Quality
Impact Assessment (Appendix | of the EIS), it was stated: ‘The modelling approach that was
adopted for the impact assessment, comparing baseline, background and impact scenarios for a
representative dry and wet year was appropriate for assessing potential hydrological and water
quality impacts of AWRC releases.’

Sydney Water therefore considers that additional modelling and analysis for an average or typical
rainfall year would not provide any additional value in assessing impacts, and would not affect the
outcomes or conclusions drawn in the EIS. The total loads are also shown in Figure 5-22 for dry
and wet year scenarios. The percentage contributions in Table 5-28 are reflected in the minimal
difference of the AWRC to total TN loads between a dry and wet year shown in Figure 5-22.
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Table 5-28 Percentage contribution of annual total nitrogen load from all non-catchment
discharges and the AWRC only releases, relative to the total load into the river domain

HNO05 HNO06

2036 (low) 2056 (low)

Dry year — All releases

27.9% 23.0% 23.0% 23.7% 23.6%
Wet year — All releases

19.6% 16.4% 16.6% 16.8% 16.8%
Dry year — AWRC
releases 0% 0.66% 1.26% 0.65% 1.24%
Wet year - AWRC
releases 0% 0.68% 1.33% 0.67% 1.33%

Note to table:

Section 4.6.3.2 of the Hydrodynamics and Water Quality Impact Assessment (Appendix F of the EIS) provides a detailed
outline of each scenario. HNOO relates to background conditions without the project, HNO5 and HNO7 relate to Stage 1 of
the AWRC and HNO5 and HNO8 relate to the ultimate capacity of the AWRC.
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Figure 5-22 Annual loads of Nitrogen (tonnes/yr) in a dry (top) and wet (bottom) year from key
discharges, for a range of scenarios.
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The classifications of dry, mild, moderate and severe conditions fundamentally relate to the
release strategy and how the AWRC treatment and release conditions are modified as a results
of inflows to the plant. Section 4.6.3.5.1 of the Hydrodynamic and Water Quality Impact
Assessment (Appendix F of the EIS) provides a detailed explanation of these classifications.
However, in summary, the classifications relate to the following inflow conditions:

e Dry-<1.3 x ADWF

e Mild-1.3to 1.7 x ADWF

e Moderate — 1.7 to 3.0 x ADWF
e Severe —> 3.0 x ADWF

5.10.10 Hydrodynamics and water quality - risk of algal blooms

Issue description

The EPA notes that harmful algal (cyanobacteria) blooms represent a significant risk in the
Hawkesbury Nepean River system. The EIS presents a cyanobacteria risk model based on
functions of temperature, salinity, nutrients and a proxy for stratification, however there is no
justification or references for these functions, nor any validation against the extensive data
available for the Hawkesbury Nepean River system. The EPA notes that a previous review of
cyanobacteria risk by DPE EES identified that extended dry weather is a major risk factor in the
freshwater tidal river, however this cannot be accounted for by the current formulation of the model
described in the Hydrodynamic and Water Quality Impact Assessment.

Response

The WQRM simulations include a cyanobacteria group as part of the phytoplankton assemblage,
and the model reports this as a component of chlorophyll a (refer response 5.10.11 for more
detail). As discussed in response 5.10.11, there are uncertainties in simulating the chlorophyll a
variable so Sydney Water decided to complement this prediction with the more direct risk index
calculation. This looks at the primary environmental drivers of cyanobacterial risk without relying on
accurate simulation of the more complex processes controlling algae biomass accumulation,
species competition, and food web processes. The risk index uses the same parameters for the
environmental functions as the main AED phytoplankton model, and these are summarised and
justified in Appendix A of the Model Calibration Report (Sydney Water, 2021a).

Given extended dry weather (including extreme drought anticipated under climate change),
compounded by high nutrient concentrations, is a major risk factor for cyanobacteria blooms,
Sydney Water considers the AWRC release regime can provide some benefits in these
circumstances to reduce the existing drivers of cyanobacteria risk:

o diluting the ambient nutrient concentrations (as the advanced treated water has lower
nutrient concentrations than the river)

e providing a slight increase in the low flow discharge moving through the system below
Wallacia Weir.
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The occasional wet weather releases with higher nutrients (tertiary treated water) are very
short lived, and do not persist in space or time as they are compensated for by generally lower
nutrient levels in the advanced treated water before and after the predicted wet weather spikes.
Due to the infrequent occurrence of these events, and the relative small contribution of nutrients
from releases, cumulative impacts are unlikely to occur.

Sydney Water acknowledges there is some data on phytoplankton groups in the river that has
potential to help understand the risk of cyanobacteria blooms. However, there were many
complicating factors making integration of cell count data within the model a task that requires
further research and development. This was not achievable in the project timeframes. Sydney
Water has committed to fund a PhD at The University of Western Australia on this specific topic
from September 2021 to September 2024 which it hopes will help inform a more advanced
approach for future modelling.

5.10.11 Hydrodynamics and water quality - chlorophyll a model
results

Issue description

The EPA notes that chlorophyll (a proxy for phytoplankton biomass) is a primary indicator of stress
in response to nutrient loading. The modelled longitudinal median chlorophyll concentrations
presented in the Hydrodynamic and Water Quality Impact Assessment (Figures 6-85 and 6-86)
indicate a spatial pattern at odds with long term data (Figures 5-46 and 5-47), calling into question
the WQRM’s ability to accurately represent processes controlling this important indicator. The EPA
notes that modelled values throughout the system are well below expected and are lowest in the
freshwater tidal pool (Windsor to Wisemans Ferry) which data show to be the chlorophyll maximum
reach within the Hawkesbury Nepean River system. These discrepancies need to be discussed,
and the implications for model performance and the effects-based assessment must be
highlighted.

Response

As outlined in the Hawkesbury Nepean and South Creek TUFLOW FV and AED2 Model
Calibration Report (Sydney Water, 2021a), a total of four years were simulated for calibration and
validation purposes, spanning a wide range of hydrological and biogeochemical conditions. From
both statistical analysis and visual inspection of the calibration results, the model performs well in
capturing chlorophyll a during some time periods and less effectively during others. Examples of a
well predicted season and a poorly predicted season are shown in Figure 5-23 for context.

The entire Hawkesbury-Nepean domain is a very complex system switching between internal and
external controls on productivity, and as stated in the EPA comment, there is generally a biomass
peak between 70-120 km upstream of the ocean mouth. The model accurately captured bloom
magnitudes here for several seasons of the simulated years but notably under-predicted at this
location around 60-70% of the time. Sydney Water’s investigations into this disparity showed that a
combination of factors were preventing blooms occurring at the right time in the model and it was
identified more in-depth analysis and model development is required. This will be part of the PhD
at The University of Western Australia outlined in section 5.10.10.
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The discrepancies in modelled and measured chlorophyll a are also discussed in the Model
Calibration Report with performance summarised using a traffic light performance indicator
table. Sydney Water acknowledges this limitation in the model’s performance but considers this
constraint does not alter the conclusions of the model scenario assessment in the EIS for the
following reasons:

e The total nitrogen and total phosphorus (and constituent nutrient pool) transects and time-
series are generally well predicted. Therefore, the nutrient mass balance is thought to be
reasonably well resolved along the river length and from season to season, even though
the partitioning of the material into the chlorophyll a pool could be improved (refer to
section 5.10.12 for more detail).

e The AWRC treated water releases have a low overall nutrient load contribution (as outlined
in section 5.10.9) in both wet and dry conditions. The releases are predicted to dilute
ambient nutrient levels in the river, therefore reducing the likelihood of downstream algal
blooms. Although there are some nutrient spikes and increased bio-available nutrient input,
these are short-lived and small compared to the scale of nutrient concentration reduction
predicted from the more prevalent and extensive release of advanced treated water. The
modelling results also indicate that the region where the chlorophyll a biomass is under-
predicted is expected to experience a reduction in nutrients due to the AWRC releases.

e Given the uncertainty in chlorophyll a, Sydney Water also used the cyanobacteria risk index
approach (which looks at the fundamental drivers of nuisance bloom formation) as a
complementary approach to assess risk, rather than solely relying on the biomass
prediction.
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Figure 5-23 Seasonal chlorophyll a transects along the Hawkesbury-Nepean River, from the ocean
(0 km) to the Upper Nepean

Notes to figure: These plots are an example of a calibration/validation plot included in the Hawkesbury Nepean and
South Creek TUFLOW FV and AED2 Model Calibration Report. The plot presents a comparison of the model results
against monitoring data within a specific reach of the river. The solid green line represents the median concentrations
predicted by the WQRM near the water surface. Around this line, there is also typically a grey shaded band that includes
percentile bands of model predictions within the reach. The field data are grouped into the box-whisker plots for each 10
km river reach, and the model is shown in the green line (seasonal median) and the shaded area is the range. In the
Autumn 2013 period, the model under-predicts the biomass from 70-120 km.
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5.10.12 Hydrodynamics and water quality - discrepancies
between modelled and measured nitrogen and phosphorus

Issue description

The EPA notes that there are discrepancies between the spatial variation in modelled and
measured nitrogen and phosphorus apparent in the Hydrodynamic and Water Quality Impact
Assessment. In the case of phosphorus, the EPA contends that it is not possible to faithfully
reproduce spatial and temporal trends without accounting for the transport, settling, and
resuspension of sediment along the tidal reaches of the system. The EPA notes that this issue has
been identified as a major knowledge gap by the Hawkesbury Nepean Science Working Group.

Response

The model performance at capturing variability in nitrogen and phosphorus has been the major
focus of the updated calibration of the WQRM. All available data from WaterNSW, DPE, Sydney
Water and Hornsby Council was collated and total nitrogen, total phosphorus, and dissolved
nutrients (PO4, NHs and NO3) were considered in the model calibration and validation. More limited
data was available for the South Creek WQRM domain, but nonetheless a large volume of data
was available spanning the different reaches of the river system and estuary.

As with chlorophyll a (as discussed in section 5.10.11), the model simulations span four years
covering a range hydrological and biogeochemical conditions, and the accuracy of the model in
resolving the total and dissolved nutrient species is of a high standard.

The accuracy of the nutrient predictions is impacted by several factors including:
e errors and uncertainty in incoming nutrient loads (refer section 5.10.7 for more detail)

e inaccuracies in the model mixing and transport processes (refer to hydrodynamic
calibration in the Model Calibration Report (Sydney Water, 2021a))

e errors or uncertainties in the internal processes controlling nutrient attenuation or release
as material moves through the river.

Related to the last dot point, the EPA submission suggests that the model is not resolving
particulate phosphorus dynamics associated with sediment water exchange and cycling. The
model does account for suspended sediment movement throughout the domain (refer to total
suspended solids in the Model Calibration Report), and for the periods when a good field dataset
was available, the model performed reasonably well as shown in Figure 5-24. More specifically,
the model predicts the turbidity maxima well in most seasons, with a limited tendency to over
predict within zone 2 (Grose River to Wisemans Ferry as shown in Figure 4-2 of the Model
Calibration Report) of the model domain. This means the model does resolve the processes of
sediment resuspension and deposition, which are of particular significance in the estuarine
reaches due to the prevalent tidally forced water currents.
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The model also includes phosphate adsorption to suspended sediment, and associated

deposition of this material into the sediment (refer to Appendix A of the Model Calibration

Report for the technical description). Sydney Water acknowledges that these processes are
captured in a relatively coarse manner and use default literature parameters. There is therefore
some uncertainty about how well these processes are resolved in the current model simulations.
This is predominantly due to a lack of available field data to definitively set up and validate these
model dynamics. The Hawkesbury Nepean Science Working Group has identified this as a future
priority for further research and development and a project has been commissioned with Southern
Cross University and DPE to collect the necessary data and improve the model functionality in this
regard.
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Figure 5-24 Example longitudinal calibration profile for total suspended solids (TSS)

Note to figure: This plot is an example of a calibration/validation plot as included in the Hawkesbury Nepean and South
Creek TUFLOW FV and AED2 Model Calibration Report. The plot presents a comparison of the model results against
monitoring data within a specific reach of the river. The solid green line represents the median concentrations predicted
by the WQRM near the water surface. Around this line, there is also typically a grey shaded band that includes percentile
bands of model predictions within the reach

Similar to the response in section 5.10.11, Sydney Water considers that any deficiencies related to
internal nutrient recycling does not alter conclusions of the model scenario assessment in the EIS
for the following reasons:

e The model reasonably captures the total nitrogen and total phosphorus maxima that occur,
suggesting the configuration of nutrient inputs from the catchment, point sources and
sediment is accurate to resolve the along-stream variability.

e The model captures the partitioning of the nutrients between organic and bioavailable
pools, including the strong gradients in nitrate (NO3) that occur along the Hawkesbury
Nepean River.
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e The AWRC treated water releases have a low overall nutrient load contribution (as
outlined in section 5.10.9) in both wet and dry conditions. The releases of advanced
treated water are predicted to dilute ambient nutrient levels, reducing concentrations in
downstream reaches. Even though there are some nutrient spikes and increased bio-
available nutrients input, these are short-lived and minor compared to the scale of nutrient
concentration reduction predicted from the more prevalent and extensive release of
advanced treated water. The tidal region where the resuspension controlled nutrient cycling
is dominant is predicted to experience a reduction in nutrients due to the AWRC releases,
so even if the model is not fully able to resolve these processes, there is predicted to be
less delivery of nutrients into this area.

5.10.13 Hydrodynamics and water quality — macroalgae and
submerged macrophyte blooms

Issue description

The EPA notes that there is no consideration given to macroalgae and submerged macrophyte
blooms which constitute a major expression of eutrophication in the Hawkesbury Nepean River
during extended low flow periods. The EPA recommends that further assessment should be
undertaken to determine the impacts.

Response

The WQRM does not currently include a macroalgae or macrophyte sub-model, but specifies
enhanced uptake of dissolved nutrients and increased water drag at locations where Egeria has
historically been present. This is a simplified approach that does not capture the nuance of how
aquatic plants respond within a river ecosystem but was a constraint for inclusion within the model
due to a lack of primary data and knowledge about this aspect of the river.

As outlined in other responses (including sections 5.10.10, 5.10.11, 5.10.12), the Hawkesbury
Nepean Science Working Group has identified this as a future priority for further research and
development and Sydney Water is in the process of commissioning a project to address this model
limitation.

Sydney Water considers that any deficiencies related to inadequate resolution of macrophyte
dynamics does not alter conclusions of the model scenario assessment in this EIS. This is
primarily due to the AWRC treated water releases driving a reduction of ambient dissolved
inorganic nutrient concentrations, which constitute the form in which nutrients are most readily
consumed by macrophytes and macroalgae.

The effects of this reduction are likely to be of most significance during prolonged dry weather
conditions when, historically, macrophyte biomass accumulates due to reduced flows in the Penrith
Weir pool. It is therefore considered unlikely that the AWRC releases would worsen the existing
issue of macrophyte and macroalgal blooms. Advanced quality releases to Nepean River are likely
to have a beneficial impact during periods of low flows by diluting and reducing the concentration
of nutrients. This will contribute to reducing the occurrence of macrophyte blooms during extended
low flow periods. The short spikes in nutrient concentrations during wet weather (when the quality

Upper South Creek Advanced Water Recycling Centre | Submissions Report Page 197



/

of releases to Nepean River changes from advanced to tertiary) are unlikely to contribute to
eutrophication given flows before and after these events will be of advanced quality.

5.10.14 Hydrodynamics and water quality - clarification of model
details for Warragamba River

Issue description
The EPA requests clarification of details concerning the Warragamba River modelling, including:

e The EPA notes that in the Hydrodynamic and Water Quality Impact Assessment, the model
boundary starts at Warragamba Weir which is 1.2 km downstream of the dam wall and
does not include the stretch of Warragamba River from the dam wall to the weir. The EPA
notes that the proposed AWRC discharge is located close to the dam wall and therefore
locations upstream and downstream of the release will be outside the boundary of the
model. However, time series modelling results are provided for locations labelled as
‘Upstream AWRC Warragamba’ and ‘Downstream AWRC Warragamba’ which, considering
the location of the model boundary, should not be possible to generate. The EPA note that
it is difficult to ascertain whether these locations are in relation to the AWRC discharge
point, Megarritys Creek and the discharge from the Wallacia WWTP.

¢ In addition, the EPA notes that it is not clear if the scenario HNO1 which is the background
scenario for discharges to Warragamba River includes WaterNSW releases into Megarritys
Creek (e-flows).

Response

The mesh of the Hawkesbury Nepean WQRM extends to downstream of the Warragamba Weir.
Exclusion of the reach between the dam wall and the weir reduces the potential for model
instability, particularly over extended periods of dry weather when there are minimal or zero inflows
upstream of the weir.

The model introduces localised catchment inflows at the Warragamba Weir, which represents an
upstream nodestring boundary of the model mesh. It also represents the boundary condition for
flows from Warragamba Dam during emergency release conditions.

Point sources representing the WaterNSW releases are introduced at a location representative of
the confluence with Megarritys Creek, about 200 m downstream from the weir. Similarly, flows
representing the treated water releases from the Wallacia WWTP are introduced in the vicinity of
the WWTP release point. Both the WaterNSW releases and the discharges from Wallacia WWTP
are included in each EIS scenario (including HNO1) with the release conditions adapted as
required to represent each specific scenario.

The releases from the AWRC are introduced to a mesh element in the downstream vicinity of the
weir. The analysis sites are located as follows:

e The site labelled as ‘Upstream AWRC Warragamba’ is located immediately upstream of the
mesh element that includes the AWRC releases.
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e The site labelled as ‘Downstream AWRC Warragamba’ is located about 700 m
downstream of the weir, which is also downstream of the current WaterNSW
environmental flow release point via Megarritys Creek and Wallacia WWTP release points.

Sydney Water acknowledges that the upstream site may not provide a true representation of the
conditions upstream of the AWRC releases. These results may therefore be disregarded.

Conversely, despite the exclusion of the reach upstream of the weir, the downstream site is
considered to provide valuable data with respect to expected conditions below the current
WaterNSW environmental flow release point via Megarritys Creek, the Wallacia WWTP releases,
and where applicable (ie for the impact scenarios), the AWRC releases. Given the consistency of
the AWRC release volumes that are modelled for the Warragamba release point, and the limited
extents of the reach upstream of the weir, it can be assumed that the flow rates expected over the
Warragamba Weir will closely reflect the actual AWRC release rates at the release point. Further
details about the assumed release conditions are included in section 4.6.3.5.1 of the
Hydrodynamic and Water Quality Assessment (Appendix F of the EIS).

Sydney Water will review the configuration of the mesh and the boundary conditions as part of
future model development phases.

Additional analysis relating to the proposed Warragamba release point is presented in the neutral
or beneficial effect (NorBE) assessment in section 6.3.1 of the Hydrodynamic and Water Quality
Assessment (Appendix F of the EIS).

5.10.15 Hydrodynamics and water quality - assessment of dilution and
mixing zones

Issue description

The EPA notes that the Hydrodynamic and Water Quality Impact Assessment has assessed the
near field mixing zone for a select group of toxicants in accordance with ANZG (2018) guidance on
mixing zone evaluation, with toxicants included based on analysis of effluent in Appendix F Part 2.
However, the EPA requires assessment of dilution and mixing zones for all pollutants that are
present in the effluent at non-trivial levels to inform its licensing processes. The EPA requests that
additional dilution modelling be provided for all pollutants that are above ANZG (2018) guideline
values in the highly treated effluent and tertiary effluent and will be discharged to South Creek,
Nepean or Warragamba River.

The EPA also notes that dilution modelling has been limited to extreme wet weather for South
Creek and the Nepean River even though:

e during dry weather, oxidised nitrogen (NOXx) is present in the highly treated effluent
discharged to the Nepean and/or Warragamba Rivers at concentrations exceeding ANZG
(2018) default guideline values

e during mild and moderately wet weather, tertiary effluent, containing nutrients and
pathogens at concentrations above ANZG (2018) or a mix of advanced treated effluent
(containing elevated NOx) and tertiary effluent, is discharged to the Nepean River.
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The EPA requests that further modelling that estimates the dilution of pollutants discharged
in the effluent under dry, mild and moderately wet conditions be undertaken to provide a
complete assessment of discharge impacts. The EPA requests that the results provided should
also note which conditions are considered ‘typical’ thus indicating what impacts and outcomes will
be seen most often.

Response

Application of near field dilution models

Dilution and mixing zone modelling has been undertaken in line with the ANZG (2018) and

ANZECC/ARMCANZ (2000) guidelines. These guidelines state that “Mixing zones are generally
designated to manage the controlled discharge of soluble, non-bioaccumulatory toxicants whose
impacts on local biota are primarily related to their concentration. The use of mixing zones is not
appropriate for managing the discharge of nutrients, bioaccumulatory or particulate substances”.

The modelling and analysis in the EIS has therefore focused only on non-bioaccumulatory
toxicants that have been assessed to potentially exceed the ANZG toxicant default guideline
values (DGVs). This included an assessment of concentrations within each release stream to
determine the suite of applicable toxicants. It has also further focused on the specific conditions
(release and ambient) when there is a risk of concentrations in the release streams potentially
exceeding the ANZG DGVs (ie under severe wet weather events when AWRC inflow rates
exceed three times ADWF). Sydney Water considers that additional near field modelling of other
release conditions during dry or mild to moderate wet weather conditions, or during normal/typical
release conditions is not warranted as the risk of toxicity in the release streams has been identified
as low given the higher treatment levels of effluent in these conditions (ie advanced or tertiary
treated water).

All other contaminants that were deemed of significance and released at non-trivial levels were
modelled and assessed using the WQRMSs. Accordingly, the dilution and dispersion of these
contaminants have been simulated along with the relevant biogeochemical processes. Compared
to the relatively limited mixing and dilution processes simulated in CORMIX, inclusion of these
processes provide for a more representative assessment of the impacts on water quality and how
ambient concentrations compare to relevant DGVs.

Sydney Water therefore considers that additional near field modelling is not warranted as it would
not provide additional value in assessing the project’s environmental impacts.

Sydney Water’s EPLs for wastewater systems do not typically specify mixing zones or required
dilutions. Section 5.2.6 of the EIS outlines the proposed treatment levels and water quality that
Sydney Water is proposing be licensed in the EPL, consistent with its other wastewater system
EPLs.
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Nitrate

Oxidised nitrogen (in the form of nitrate, NOs) was included in the analysis of toxicants in the
release streams referenced above. For this parameter, the updated ANZG (2018) guidelines state
that the ANZECC/ARMCANZ (2000) DGV of 0.7 mg/L was erroneous and recommend the use of
the guideline values published in the NIWA report ‘Updating nitrate toxicity effects on freshwater
aquatic species’ (NIWA, 2013). In this NIWA report, two trigger values are presented including a
‘Grading’ value of 2.4 mg/L and a ‘Surveillance’ value of 3.5 mg/L. The Grading value is derived
from the species No Observed Effect Concentration (NOEC) values and recommended for
compliance assessment based on annual median concentrations. The Surveillance value is
derived from the species Threatened Ecological Communities (TEC) values and is recommended
for compliance assessment based on the annual 95" percentile of monitoring data.

Conservatively, the Grading value has been adopted in the near field and toxicity assessments for
the EIS (as outlined in section 6.2 of the Hydrodynamic and Water Quality Impact Assessment in
Appendix F), although it could be contended that the Surveillance value would be more applicable
with respect to toxicity and the use of 95" percentile data.

The analysis of toxicants in the release streams determined that 95" percentile concentrations of
nitrate in all release streams will be below 0.7 mg/L. Therefore release concentrations are
predicted to be below the relevant ANZG (2018) DGV, and did not warrant further evaluation as
part of the near field assessments.

5.10.16 Hydrodynamics and water quality - zonal approach for
modelling

Issue description

The EPA notes that the innovative zonal approach that aggregates data for comparing model
predictions against monitoring data for assessing the impacts of the project is a valid way of
dealing with variability in field data introduced by diel environmental factors such as tides.

Response
Sydney Water notes the EPA’s support for this approach and considers that no further response is

required.

5.10.17 Hydrodynamics and water quality - duration of scenario runs

Issue description

The EPA notes that the analysis of scenarios during the ‘wet’ and ‘dry’ year simulations provides
an indication of cumulative impacts over an annual timescale during these different hydrological

year types, however it is difficult to extrapolate these results to longer timescales where impacts
may compound from year to year (eg during extended drought cycles).
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The EPA also notes that there appears to be no consideration given to the effects of climate
change on the hydrology of the Hawkesbury Nepean River system and the implications of
these for the system. While the prediction window is capped at 2056, there are still likely to be
significant changes to the frequency and severity of extreme events (droughts and floods) during
this timeframe. EPA suggests that it would be useful to discuss the implications of this on water
demands, environmental flows, and instream processes.

Response

Simulation of longer term timescales was not viable during the project timelines due to technical
limitations and the complexity of the model. However, the general findings and insights from the
wet and dry year model simulations can be used to help interpret future hypothetical situations. It is
noted that from a nutrient and water quality point of view, the AWRC releases generally result in a
positive benefit to waterways due to the treatment and release strategy adopted for the AWRC. It
is also considered that the benefits of releasing advanced treated water would compound under a
period of extended drought conditions.

Section 12.1.7 of the EIS includes a climate change risk assessment. The risk assessment
includes consideration of increases to air temperatures, extreme wet weather events, peak
precipitation and time spent in drought.

With respect to the frequency and severity of wet weather conditions, it is acknowledged that the
potential for releases of tertiary and primary treated water may increase for the Nepean and South
Creek releases respectively. However, the impacts from these releases are not expected to
change significantly from what has been predicted in the EIS. Increases in pollutants should
remain short term and episodic.

With respect to extended drought conditions and implications on water demands, environmental
flows and instream processes, as noted above the proportional contribution of advanced treated
water in the river increases and would maintain residual flow velocities during these conditions.
Releases would potentially contribute to maintaining environmental flows and supporting water
demands and instream processes.

5.10.18 Hydrodynamics and water quality - assessment approach

Issue description

The EPA notes that the qualitative assessment of impacts could be improved by more statistical
approaches and provide a more meaningful comparison with guidelines (eg percentage of time a
guideline is exceeded).

The EPA suggests that analysis of water quality trends (section 5 of the Hydrodynamic and Water
Quality Impact Assessment) and model results (section 6) would be far more useful if binned and
summarised according to flow percentile categories. The EPA notes that this allows a more
nuanced understanding of processes and aquatic sensitivity along the Hawkesbury Nepean
system and avoids making generalisations based on median values which ignore the significance
of more extreme events. For example, the large number of outliers shown in the longitudinal
boxplots of chlorophyll (Figures 5-46 and 5-47) bely the tendency for large algal blooms to occur
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during low flow conditions. The EPA notes that recognition of this is an important
consideration for maximising environmental benefits, although as mentioned in its submission it
appears that the WQRM is not currently capable of faithfully representing phytoplankton response.

Response

Sydney Water has incorporated statistical approaches into the assessment in the EIS. Exceedance
plots were developed for each analysis site, for all scenarios and all variables as part of the
scenario assessment methodology. Nine analysis sites were selected for Nepean River and eight
for South Creek. Box-whisker plots were used to highlight the predicted variable range and the
median, 25" and 75" percentile, overlaid with the ANZG (2018) or ANZECC/ARMCANZ (2000)
DGV, with an example shown in Figure 5-25. The full series of model results, including these box-
whisker plots was provided to EPA as part of a package of information in December 2021.
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Figure 5-25 Example Box-Whisker plot of scenario results indicating trigger value, mean and
variance between the background, baseline and impact scenario simulations.

In addition to the box-whisker plots, each scenario was plotted as a time-series at each analysis
site and as a longitudinal profile of annual median concentrations. Again, this was done for all
variables.

The combination of these assessment types allows for an extensive degree of analysis and
interpretation, including understanding of:

e the broad changes caused by the scenario in the mean river condition (longitudinal profiles)
e how wet and dry periods and events in different years would differ (time-series)

e how the statistical nature of the variable is anticipated to change, including the likelihood of
guideline exceedance with and without AWRC releases and any outliers (box-whisker
plots).
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Although the main body of the report only incorporated selected timeseries and longitudinal
profile plots for brevity purposes, all these tools have been used together to draw the
conclusions about the general nature of the AWRC release impacts in the context of other WWTP
upgrades and land-use changes. Sydney Water considers that the application and interpretation of
these presentation formats provide for detailed analysis of the model results. Other methods, such
as percentage of time a guideline is exceeded or by flow percentile categories, were not
considered to add value as the box-whisker and timeseries plots present greater detail regarding
the temporal variations and the occurrence of any exceedances. It is also noted that most water
quality objectives/default guideline values are primarily for comparison against median values
(monitoring data or model results) and comparison against timeseries or box-whisker plots should
be undertaken cautiously.

With respect to the capacity of the WQRMs to simulate the trends and variability of parameters
such as chlorophyll a and nutrients, please refer to previous responses 5.10.11 and 5.10.12.

5.10.19 Hydrodynamics and water quality - nitrate concentrations in
Nepean River

Issue description

The EPA notes the seasonal trends in nitrate concentrations shown in section 5.3.5.1 of the
Hydrodynamic and Water Quality Impact Assessment (winter maxima; summer minima). The EPA
notes that it is unclear whether these significant trends were faithfully replicated by the model, nor
whether they were considered in the interpretation of modelling results. For example, nitrate
concentrations in the river upstream of Wallacia Weir vary by up to four times between summer
and winter which would have profound implications for the downstream flux of bio-available
nitrogen and subsequent algal growth.

Response

The nutrient predictions are also discussed in section 5.10.12. Nitrate data was collated for the
Nepean River based on Sydney Water and DPE monitoring. Figure 5-26 shows the nitrate
predictions for a selected reach (Penrith Weir to Yarramundi, where consistent data was available)
for the four simulated years. The model captures the pattern of nitrate reasonably well in all years,
including the seasonal trends. As some of the reaches had relatively large spatial extents, the
model results have been presented as a median line (calculated spatially across that zone at two-
hourly time intervals), with surrounding percentiles also presented as shaded areas. This format
allowed for comparison of the model median and variance against the collected field data.
Statistical measures have also been reported on each zonal comparison plot.

Results for other reaches are presented graphically and also in the model performance summary
tables in the Hawkesbury Nepean and South Creek TUFLOW FV and AED2 Model Calibration
Report. Section 4.1.1 of the Calibration Report provides further information.
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Figure 5-26 Nitrate concentrations for a selected reach in the Nepean River (Zone 3 Box 4) for four
years
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Notes to figure: The above plots are an example of a calibration/validation plot as included in the Hawkesbury

Nepean and South Creek TUFLOW FV and AED2 Model Calibration Report (Sydney Water 2021a). The plot

presents a comparison of the model results against monitoring data within a specific reach of the river. The solid green
line represents the median concentrations predicted by the WQRM near the water surface. Around this line, there is also
typically a grey shaded band that includes percentile bands of model predictions within the reach but this is not visible in
this example. The monitoring data is shown as the individual dots as well as the dotted lines which represent upper and
lower percentile bands of historical data ranges.

5.10.20 Hydrodynamics and water quality - wet weather discharges to
South Creek

Issue description

The EPA notes that it is proposed that the AWRC will discharge to South Creek during moderate
and severe wet weather conditions. The EPA states that the potential impacts of this occurrence
are downplayed in the EIS based on the rationale that:

e there is a large background of pollutants from other diffuse and point sources
e water residence times are very short in South Creek during high flow conditions.

While the EPA recognises pollutants enter the creek from other sources and water residence time
may be short, it is not a sufficient justification to contribute further to the creek’s pollutant load. The
EPA states that it is correct that the instream impacts will be negligible in South Creek itself due to
short water residence times during wet weather flows, however the real impacts will be felt once
this water reaches the freshwater tidal pool (Windsor to Wisemans Ferry reach) where residence
times increase significantly. The EPA requests that analysis and discussion of this needs to be
included in the Hydrodynamic and Water Quality Impact Assessment.

The EPA also notes that the actual contribution of the AWRC wet weather releases is not
quantified (although this could easily be done) so it is not possible to properly assess this issue.

Response

Estimates of the contaminant loads from the AWRC releases to South Creek are provided
graphically in section 6.1.1.2 of the Hydrodynamic and Water Quality Impact Assessment in
Appendix F of the EIS. To assist interpretation, Table 5-29 presents estimated loads of total
nitrogen and total phosphorus.

Table 5-29 Estimated nutrient load for AWRC releases and the cumulative South Creek catchment

Parameter Total nitrogen (kg/year) Total phosphorus (kg/year)
Sources AWRC Cumulative AWRC Cumulative South
South Creek Creek catchment
catchment
2036 (dry year) (SC05) 4.6 336,724 <0.2 28,602
2036 (wet year) (SC05) 3,380 673,475 211 66,479
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Parameter Total nitrogen (kg/year) Total phosphorus (kg/year)

Sources AWRC Cumulative AWRC Cumulative South
South Creek Creek catchment
catchment
2056 (dry year) (SC06) 12.5 351,478 <0.2 30,125
2056 (wet year) (SC06) 6,712 703,167 287 69,864

From this analysis, the most significant contribution from AWRC releases to the overall catchment
loads is below 1% during the representative wet year, and below 0.005% during the representative
dry year.

As discussed further in the Hydrodynamic and Water Quality Impact Assessment, there are
expected to be about six release events over 14 days during the representative wet year. Releases
including primary treated water are predicted to be even more infrequent, provisionally expected to
occur two to three times per year with annual frequencies varying between zero and six events.

It should be noted that the need for wet weather releases to South Creek only occurs as a result of
stormwater ingress into the wastewater network. If, hypothetically, stormwater ingress to the
wastewater network could be avoided (which is discussed in section 5.10.3), contributions (and
impacts) from the AWRC on South Creek would effectively be zero, but the stormwater would still
flow into waterways in the South Creek catchment. The flow and pollutant load from the
stormwater would therefore be higher than the current analysis shows.

The potential risk of downstream impacts from the South Creek releases on the Hawkesbury River
was identified early in the EIS modelling program. Consequently all the scenarios (impact,
background and baseline) included an interface between the South Creek WQRM and the
Hawkesbury Nepean WQRM. This interface was developed to allow changes in the flows and
water quality originating from South Creek to be simulated in the downstream waters of the
Hawkesbury Nepean River. The interface was located at the tidal limit of South Creek with results
from the South Creek WQRM scenarios extracted at this location and then formatted as boundary
conditions for the Hawkesbury Nepean WQRM. Further details about the interfacing are presented
in section 4.5 of the Hydrodynamic and Water Quality Impact Assessment in Appendix F of the
EIS.

The potential impacts from the South Creek releases were therefore modelled within the
Hawkesbury Nepean WQRMs in addition to the releases to Wallacia Weir pool. Sydney Water has
provided results for each scenario to EPA that show analysis of nutrient conditions throughout the
Hawkesbury Nepean River. The results have been presented as longitudinal profiles as well as
timeseries and box and whisker plots with analysis sites including Downstream of Cattai Creek and
Downstream of Sackville Bend.
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Table 5-30 provides commentary from an analysis of the timeseries results with respect to
scenario HNOO, HNO2 and HNO5, and the modelled annual median concentrations. The HNO5
scenario is representative of the 2036 (50 ML/day) releases under low loading from other
WWTP/WRP sources (refer section 4.6.3 of the Hydrodynamic and Water Quality Impact
Scenario). This analysis has been limited to the wet year as the AWRC releases to South Creek
are more significant during this period. The Executive Summary in Appendix F of the EIS also
includes maps showing these trends.
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Table 5-30 Summary of predicted changes to water quality downstream of Hawkesbury River and South Creek confluence
(wet year)

Indicator Summary of results Modelled annual median concentrations (mg/L)

Downstream of South Creek confluence Baseline Background Impact

(HN00) (HN02) (HNO5)

Total nitrogen Concentrations consistently below 1.1 0.94 0.91
background conditions.

Ammonia Concentrations generally similar in 0.033 0.035 0.034
magnitude to, or lower than background
conditions. Infrequent elevations in wet
weather spikes.

Oxidised nitrogen Concentrations generally similar in 0.56 0.45 0.43
magnitude to, or lower than background
conditions.

Total phosphorus Concentrations consistently below 0.077 0.075 0.073

background conditions

Filterable reactive Concentrations consistently below 0.032 0.03 0.029
phosphorus background conditions

Downstream of Cattai Creek confluence

Total nitrogen Concentrations generally similar to, or 1.19 1.03 1.00

below background conditions.
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Indicator Summary of results

Downstream of South Creek confluence

Modelled annual median concentrations (mg/L)

Ammonia Concentrations generally similar in
magnitude to background conditions.
Infrequent elevations in wet weather
spikes.

Oxidised nitrogen Concentrations generally similar to, or

below background conditions

Total phosphorus Concentrations generally similar to, or

below background conditions

Filterable reactive
phosphorus

Concentrations generally similar to, or
below background conditions

Downstream of Sackville Bend

Baseline Background Impact
(HNOO) (HN02) (HNO5)
0.030 0.032 0.031
0.55 0.44 0.44
0.072 0.075 0.074
0.030 0.030 0.028

Total nitrogen Concentrations generally similar to

background conditions.

Ammonia Concentrations generally similar in
magnitude to background conditions.
Infrequent elevations in wet weather
spikes.

Oxidised nitrogen Concentrations generally similar to

background conditions.
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Indicator Summary of results Modelled annual median concentrations (mg/L)

Downstream of South Creek confluence Baseline Background Impact

(HNOO) (HNO02) (HNO5)

Total phosphorus Concentrations generally similar to 0.057 0.068 0.068
background conditions.

Filterable reactive Concentrations generally similar to 0.025 0.031 0.032
phosphorus background conditions.
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Given the model interface set up that allows simulation of all AWRC release points, it is not
possible to differentiate between the potential influences from the release to South Creek and/or
Wallacia Weir. Impacts within the tidal pool of the Hawkesbury River may therefore be a product of
one or both of the release points.

5.10.21 Hydrodynamics and water quality - comparison of baseline,
background and impact scenarios

Issue description

The EPA notes that the Hydrodynamic and Water Quality Impact Assessment includes comparison
of various modelled future scenarios of AWRC discharges with modelled ‘background’ scenarios
(assuming no AWRC discharge). The EPA notes that timeseries figures provided in section 6
(Impact Assessment) that are used to justify these comparisons do not appear to include
‘background’ and simply compare the impacts of AWRC discharges with the current ‘baseline’
data. The EPA requests that the timeseries data provided in section 6 of the Hydrodynamic and
Water Quality Impact Assessment should be amended to provide a clear comparison between
projected water quality impacts from AWRC discharges and the projected water quality
background impacts at 2036.

Response

Each figure presented in section 6.1 of the Hydrodynamic and Water Quality Impact Assessment in
Appendix F of the EIS includes data for all three scenarios (ie impact, background and baseline).
This applies to the longitudinal plots and the timeseries graphs and is notated in the graph
legends.

On occasion, the results for the impact scenario (eg HNOS or SC05) may overlay the results for the
associated background scenario (eg HNO1 or SC02). Under these circumstances, it can be
assumed there is negligible difference between the two scenarios and therefore negligible impact.

As noted in previous responses, a complete set of results for all the scenarios was provided to the
EPA in December 2021. Sydney Water can provide further guidance on specific results if further
clarification is required.

5.10.22 Hydrodynamics and water quality - Nepean River release
location

Issue description

The EPA notes that dilution modelling in the Hydrodynamic and Water Quality Impact Assessment
is restricted to a few key toxicants under extreme wet weather conditions and that the modelling
results show that the discharge above Wallacia Weir into the Nepean River is not adequately
mixed and diluted to meet ANZG guideline values for aluminium, copper, and zinc before it
reaches the weir. The EPA note that mixing and dilution is hampered by the weir which is only 50
metres downstream of the release point. The EPA also noted that a moderate increase in water
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depth is anticipated in the Wallacia Weir pool (18 cm) as a result of the project. Given these
issues, the EPA recommends an alternative discharge location and configuration to increase
initial mixing for the Nepean River. Following additional modelling to consider a wider range of
weather conditions (as recommended by the EPA), further amendments may have to be made to
discharge locations and configurations.

Response

For clarity, this issue is only relevant in extreme wet weather conditions. This is expected to occur
two to three times per year when there are also significant flows in Nepean River with low
residence time of toxicants in the Wallacia weir pool. For most of the time, releases are predicted
to meet ANZG guidelines.

Selection of release point

Section 3.4.2 of the EIS outlines the treated water pipeline release locations that were considered
during the reference design process. Figure 3-3 in the EIS shows the locations that were
considered for the treated water pipeline.

Sydney Water ruled out locations downstream of the Nepean/Warragamba River confluence as
they would require a pipeline and release structure to be built in the World Heritage-listed Blue
Mountains National Park or would be too far away from Warragamba Dam to effectively offset
environmental flows released. Locations upstream of Wallacia Bridge were also ruled out as
Wallacia Bridge marks the boundary of the Yarramundi 2 subzone as defined in the EPA’s
Hawkesbury Nepean nutrient framework (NSW EPA, 2019a). Releasing in this subzone is
preferable as it is less stressed by nutrient loads than elsewhere along the river.

Table 3-5 of the EIS further outlines the reasoning other release locations were not selected, and
why a release location around Wallacia Weir was preferable. This includes:

e The preferred location presented the lowest risk of increasing river bank erosion. A location
further upstream of the weir would be at greater risk of bank erosion given the river bends
and the erodible soils along river banks, especially during high flow conditions. This would
likely require extensive scour protection downstream of the release location.

e The geotechnical profile of the area indicates that the rock strata dips steeply at the weir. A
location further downstream of the weir would require deeper piling and foundations for the
release structure at a greater cost and construction complexity.

e The preferred location is further from any publicly accessible recreational areas in Wallacia.

The Wallacia Weir pool offers a substantial body of water to assist initial dilution and near field
mixing. Although the weir pool will commonly represent a lower energy environment relative to
locations downstream of the weir, flows and velocities within the storage will increase during wet
weather events.

Locations downstream of Wallacia Weir may represent higher energy conditions with riffles and
faster flowing water but the lower volume of water, particularly during extended dry periods would
offer limited levels of dilution with respect to the treated water releases.
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Given these constraints for the Nepean River release location, Sydney Water considers that
there is no feasible alternative location. On this basis, Sydney Water has focused on whether
there are any opportunities to further improve mixing and dilution.

Near field modelling

The Hydrodynamic and Water Quality Impact Assessment in Appendix F of the EIS included near
field modelling of the reference design for the Nepean River release location, focused on toxicants
where concentrations in the treated water are likely to exceed ANZG (2018) guidelines. The
reference design includes a headwall outfall structure with energy dissipation consisting of baffle
blocks. The invert level of the apron is 26.74 m AHD which is just above the level of the Wallacia
Weir wall (26.6 m AHD), located about 50 m downstream.

The findings from the modelling concluded that initial mixing of the toxicants identified in the
release stream was predicted to be relatively limited with predicted dilution factors ranging from
two to ~6.5 within 50 m of the release point. As a result, respective mixing zone criteria for the
toxicants were predicted to be unachievable within the reach between the release point and the
weir.

Sydney Water maintains its position that the potential for toxicity and environmental harm arising
from these releases is low because:

e Temporally, the events are very infrequent. On average the more severe three times ADWF
events are predicted to occur two to three times per year.

e The release events are also typically short lived with durations ranging from less than one
day to intermittently over three days.

e The releases correlate with conditions of significant flow within the river. Low residence
times within the weir pool and the downstream reaches are therefore expected during these
release events.

e Mixing zones are generally only considered in terms of management of continuous releases
of treated wastewater, where releases may present a risk of harm to fish migration or harm
to sedentary species. Consequently, mixing zone modelling is generally focused on periods
of extended dry weather. For example, in the Queensland Government Technical
Guideline, the minimum consecutive seven day average flow with a 10-year recurrence
interval is recommended as a guide to minimum dilution conditions in non-tidal streams.

e Application of ANZG (2018) toxicant DGVs in the near field impact assessments could be
considered very conservative as the DGVs are applicable to chronic exposure situations.
Therefore, these DGVs are deemed more relevant to exposure durations of greater than
three days. No applicable shorter-term toxicity based guidance values are available under
the ANZG (2018) and ANZECC/ARMCANZ (2000) guidelines.

However, to address the EPA’s comment, Sydney Water has undertaken additional near field
modelling for an alternative release structure design to investigate if further mixing and dilution is
theoretically possible in this location.
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The preliminary model results in Figure 5-27 represent the dilution profiles that are predicted
to be achievable using (as an example) a three-port diffuser mounted on the bed of the weir
pool, in the immediate vicinity of the treated water release location shown in the EIS. The predicted
dilution profiles presented in Figure 5-27 correspond to the same six release events simulated in

section 6.2.2 of the Hydrodynamic and Water Quality Impact Assessment (Appendix F of the EIS).

The results indicate that significant improvements in dilution could be achieved through the
installation of a submerged multi-port diffuser at the same location as previously proposed. The
dilutions achieved immediately downstream of the diffuser ports are in excess of, and comply with,
the dilution requirements previously specified for aluminium, copper, manganese and zinc.

Analysing these preliminary results shows there is a relatively well-defined region of near field
mixing predicted within the first five metres of the diffuser, followed by ambient buoyant mixing
processes. As would be expected, the magnitude of mixing ultimately achieved under each
scenario modelled appears to be heavily influenced by the volume of flow within the weir pool,
which becomes the limiting factor in the dilution process.
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Figure 5-27 Predicted dilution profiles for the Nepean River (multi-port diffuser, 2036 releases)

Note to figure: Each profile corresponds to a severe wet weather release event. Refer to section 6.2.2 of the
Hydrodynamic and Water Quality Impact Assessment for further details on the scenario conditions.

Provisionally, the above modelling has assumed a 10 m length of diffuser, located on the river bed
in the middle of the weir pool, with three ports (each with 650 mm diameter) directed downstream
as presented in Figure 5-27.
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Although this modelling indicates additional dilution is theoretically possible, there are
substantial challenges to achieving this in practice. Although diffuser structures are used in
ocean and estuarine environments, they are not common in inland waterways and Sydney Water
does not use this type of structure for its other inland water recycling plants.

There would be significant constraints and impacts associated with constructing and operating a
diffuser release structure in Nepean River. This includes:

e significantly increased construction disturbance to Nepean River, including constructability
challenges of creating a dry work environment to build the structure and using heavy
construction equipment in the waterway

e operational risks associated with siltation, damage from snagging, geomorphic risks of
higher velocity releases, potential structure exposure during low flows, limited access for
inspection and maintenance.

On balance, Sydney Water considers that given the low risk of toxicity impacts outlined above
there is no justification for the risks and impacts of building and operating an in-stream structure of
this nature.

However, Sydney Water is currently in the procurement phase of a design and construct contract
for the treated water pipeline and associated release structure. Further progression of release
structure design will be part of that contract which is expected to be awarded after project
determination. Management measure WW20 in Table 15-3 of the EIS commits to investigating
opportunities during detailed design to improve mixing and dilution of releases and Sydney Water
remains committed to doing this to see if there are any feasible opportunities to improve dilution of
wet weather releases.

Figure 5-28 Conceptual design of multiport diffuser applied in preliminary modelling
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5.10.23 Hydrodynamics and water quality - South Creek release
location

Issue description

The EPA requests that in the event that Sydney Water provides sufficient justification for the
general need for South Creek discharges from the AWRC, an assessment should be made of an
alternative discharge location and configuration to increase initial mixing for South Creek for
toxicants. This would be to address the insufficient dilution of chlorine and ammonia in the
currently proposed discharge location.

Response

Section 3.3 of the EIS outlines how Sydney Water chose the location of the AWRC, and the
reasoning for release to South Creek. To comply with the EPA’s Hawkesbury Nepean Nutrient
Framework, the project needs to use an advanced treatment process. Operationally, it is most
efficient to release treated water to the closest waterway. For the AWRC, this would be either
Kemps Creek or South Creek. However, given the ephemeral nature of these waterways and the
NSW Government’s proposed flow objectives for the South Creek catchment, these waterways are
unsuitable to take consistent flows of this treated water.

Options for release locations to South Creek on the AWRC site are substantially constrained by
hydraulics and site grades. The natural surface slope of the site is very shallow, with grades
generally ranging from 0.5 to 1%. Elevation across the site is also minimal, with about three to four
metres of natural elevation between the high point on site and the 1% AEP flood level. The natural
ground conditions and low elevation mean that the site requires significant earthworks to
adequately drain stormwater runoff. Alternative locations along South Creek near the AWRC are
unlikely to increase mixing and dilution due to the limited inputs from other tributaries. The
following principles have also been adopted in locating the release point from the AWRC to South
Creek:

e Locate the release point on the AWRC site and minimise infrastructure length to waterway
for more efficient operation and maintenance.

e Follow natural water flow paths on site where possible to minimise the extent of earthworks
required.

¢ Avoid remnant patches of Swamp Oak Forest along South Creek.
e Avoid significant disturbance to existing oxbow of South Creek.

e Locate the release point away from waterway bends where possible to minimise erosion
risk

Given the constraints of the servicing catchment, and the justification outlined in section 5.10.2
regarding the requirement for wet weather releases, Sydney Water considers that there is no
feasible alternative location for wet weather releases that would improve dilution and mixing. On
this basis, Sydney Water has focused on whether there are any opportunities to further improve
mixing and dilution.
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The Hydrodynamic and Water Quality Impact Assessment in Appendix F of the EIS included
near field modelling of the reference design for the South Creek release location, focused on
toxicants where concentrations in the treated water are likely to exceed ANZG (2018) guidelines.
The reference design consists of an open shallow (~1 m deep) channel with a 2.5 m wide base
and 1:5 gradient sides. The channel meets the creek at an angle of ~30 degrees.

At the release location, South Creek can generally be described as ephemeral with minimal or no
flow during extended dry weather periods. However, during the release events, flows within the
creek are predicted to be significantly elevated due to rainfall and runoff in the upstream sub-
catchments.

The findings from the modelling concluded that initial mixing of toxicants was predicted to be
relatively limited with predicted dilutions ranging from two to six within 60 m of the release point. As
a result, respective mixing zone criteria for the toxicants were predicted to be unachievable within
the reach immediately downstream of the release point.

Sydney Water maintains its position that the potential for toxicity and environmental harm arising
from these releases is low as detailed below:

e Temporally, the events are very infrequent. On average the more severe 3 x ADWF events
are predicted to occur two to three times per year but frequencies may vary between zero
and six events per year.

e The release events are also typically short lived with durations ranging from less than one
day to intermittently over three days.

e The releases correlate with conditions of significant flow within the creek and corresponding
low residence times.

e Mixing zones are generally only considered in terms of management of continuous releases
of treated wastewater, where releases may present a risk of harm to fish migration or harm
to sedentary species. Consequently, mixing zone modelling is generally focused on periods
of extended dry weather. For example, in the Queensland Government Technical
Guideline, the minimum consecutive seven day average flow with a 10-year recurrence
interval is recommended as a guide to minimum dilution conditions in non-tidal streams.

e Application of ANZG (2018) toxicant DGVs in the near field impact assessments could be
considered as very conservative as the DGVs are applicable to chronic exposure situations.
Therefore, these guideline values are deemed more relevant to exposure durations of
greater than three days. No applicable shorter-term toxicity-based guidance values are
available under the ANZG (2018) and ANZECC/ARMCANZ (2000) guidelines.

Sydney Water has undertaken additional near field modelling for an alternative release
infrastructure design.

The following preliminary model results (Figure 5-29) represent the dilution profiles that are
predicted to be achievable using (as an example) a single port outfall mounted on the bed of the
creek, in the immediate vicinity of the release point assumed in the EIS. The predicted dilution
profiles presented in Figure 5-29 correspond to the same conditions simulated in section 6.2.1 of
the Hydrodynamic and Water Quality Impact Assessment (Appendix F of the EIS).
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The results indicate that significant improvements in dilution could be achieved through the
installation of a single-port release structure at the same location as previously proposed. The
dilutions achieved within 60 m of the release port comply with the dilution requirements previously
specified for ammonia and chlorine, particularly if the guideline value derived by Batley et al.
(2021) for chlorine is adopted (as outlined in section 6.2.1.3.1 of the Hydrodynamic and Water
Quality Impact Assessment). It should further be noted that the presence of any free chlorine in the
discharge is very unlikely. Chlorine dosed for disinfection is expected to combine with ammonia
and be present only in the form of chloramine. Modelling of chlorine levels and associated impacts
should therefore be considered conservative.

From analysis of these preliminary results, regions of intensive near field mixing are predicted by a
factor of 8.5 to 13 and extend downstream from ~20 m to ~55 m, depending on the release and
ambient flow conditions. This is then followed by additional dilution from ambient buoyant mixing
processes.
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Figure 5-29 Predicted dilution profile for the South Creek (single-port structure, 2036 releases)
Note to figure: Each profile corresponds to a severe wet weather release event. Refer to section 6.2.2 of the
Hydrodynamic and Water Quality Impact Assessment for further details on the scenario conditions.

Provisionally, the above modelling has assumed an 800 mm diameter release port, located on the
creek bed in the middle of the creek channel, with the port directed downstream to avoid the
potential for bank erosion and plume attachment.

Although this modelling indicates additional dilution is theoretically possible, there are substantial
challenges to achieving this in practice. Although diffuser structures are used in ocean and
estuarine environments, they are not common in inland waterways and Sydney Water does not
use this type of structure for its other inland water recycling plants.
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As outlined in section 5.10.22, there are significant constraints of constructing and operating
a diffuser release structure in South Creek, including substantially more construction
disturbance to waterway and constructability challenges, risk of siltation, damage from snagging,
geomorphic risks of higher velocity releases and potential structure exposure during low flows.

On balance, Sydney Water considers that given the low risk of toxicity impacts outlined above
there is no justification for the risks and impacts of building and operating an in-stream structure of
this nature.

However, Sydney Water is currently in the procurement phase of a design and construct contract
for the AWRC and associated release structure. Further progression of release structure design
will be part of that contract which is expected to be awarded after project determination.
Management measure WW20 in Table 15-3 of the EIS commits to investigating opportunities
during detailed design to improve mixing and dilution of releases and Sydney Water remains
committed to doing this to see if there are any feasible opportunities to improve dilution of wet
weather releases.

5.10.24 Hydrodynamics and water quality, surface water - support of
DPE EES submission

Issue description

The EPA notes that DPE EES has also provided extensive comments regarding AWRC effluent
impacts on water quality to the Wianamatta-South Creek catchment as part of its submission dated
1 December 2021. The EPA concurs with these comment and recommends the proponent give
consideration to their applicability to the proposed AWRC discharges to the Nepean River and
Warragamba River.

The EPA has reviewed the Surface Water Impact Assessment in Appendix K and understands that
a range of mitigation measures are proposed to manage impacts to surface water during the
construction and operational phases of the project.

As with effluent impacts on water quality, it is noted DPE EES has previously provided extensive
comments regarding surface water impacts from the AWRC to the Wianamatta-South Creek
catchment in its submission dated 1 December 2021. These comments noted that revised
stormwater assessment modelling is required to determine if the project will meet DPE EES water
quality objectives.

Response

Waterways

Sydney Water notes EPA’s support of DPE EES comments regarding water quality impacts to the
Wianamatta-South Creek catchment. The comments have been considered for Nepean and
Warragamba river releases where relevant. Sydney Water’s response to DPE BCD (EES)
comments is provided in section 5.4.
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Surface Water

Sydney Water has revised the stormwater assessment to include updated MUSIC modelling.
Sydney Water notes that the revised modelling predicts that the project still achieves DPE EES
waterway health (quality and flow) objectives. Sydney Water’'s response to DPE EES comments on
the surface water impact assessment can be found in sections 5.4.17 to 5.4.19 of this report.

Surface water management measures SW01-SWO07 will effectively manage impacts during
construction and operation and are detailed in Table 15-3 of the EIS.

5.10.25 Project description - salinity in advanced treated effluent

Issue description

The EPA notes that the project does not appear to include any mitigation measures to manage the
low levels of salinity in advanced treated effluent (0.03 mg/L). The EPA advises that Sydney Water
should provide additional information on any mitigation measures to manage low salinity in
advanced treatment discharges (such as re-mineralisation).

Response

Section 4.5.2 of the EIS noted that the advanced treated water will be treated to remineralise the
water and adjust the pH. This prevents concrete corrosion in the treated water and environmental
flows pipelines and returns salinity and pH to levels similar to receiving waterways.

The reference design includes dosing of lime water and addition of carbon dioxide gas to adjust
the pH and reduce the likelihood of concrete corrosion. Investigations were also completed to
confirm whether reintroducing ionic salts would be needed to reduce toxicity of the advanced
treated water to aquatic ecology in receiving waters.

A simple mass balance was conducted to determine the resulting median geochemical signature of
the release when combined with the Nepean River at the release location. The final ionic
composition was compared against the ANZECC/ARMCANZ (2000) conductivity guideline value,
and upstream reference sites at Nepean Dam (N86) and Maldon Weir (N92). The median
conductivity of the Warragamba and Nepean catchments were also calculated from WaterNSW
monitoring data for comparison. Sydney Water found that after the necessary alkalinity, pH and
corrosivity adjustments, the releases would have a median conductivity of 59.40 uS/cm, which is
below the median Nepean catchment conductivity of 130 uS/cm. However, at the releas