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The Board and employees of Water Technology acknowledge and respect the Aboriginal and Torres Strait
Islander Peoples as the Traditional Custodians of Country throughout Australia. We specifically acknowledge
the Traditional Custodians of the land on which our offices reside and where we undertake our work.

We respect the knowledge, skills and lived experiences of Aboriginal and Torres Strait Islander Peoples, who
we continue to learn from and collaborate with. We also extend our respect to all First Nations Peoples, their
cultures and to their Elders, past and present.

Artwork by Maurice Goolagong 2023. This piece was commissioned by Water Technology and visualises the important
connections we have to water, and the cultural significance of journeys taken by traditional custodians of our land to
meeting places, where communities connect with each other around waterways.

The symbolism in the artwork includes:

B Seven circles representing each of the States and Territories in Australia where we do our work
Blue dots between each circle representing the waterways that connect us

The animals that rely on healthy waterways for their home

Black and white dots representing all the different communities that we visit in our work

Hands that are for the people we help on our journey

Image Source: Robyn Green
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EXECUTIVE SUMMARY

Overview of the CMP

The Hawkesbury-Nepean River System (HNRS) is one of the most significant river systems in New South
Wales (NSW) and represents the largest estuary system in the Greater Sydney Metropolitan Region. It
supports a remarkable natural environment, contains places of deep cultural significance, provides recreational
amenity for one of the nation’s largest population bases, and underpins a thriving blue economy.

However, the HNRS is facing increasing pressures from urban development, population growth, coastal
hazards, and the escalating impacts of climate change. In response, the 6 local councils adjoining the tidal
waterways of the HNRS have joined together in an unprecedented partnership to prepare a whole-of-estuary
Coastal Management Program (CMP) under the NSW Coastal Management Framework.

This CMP presents a coordinated program of management actions that address critical issues while also
harnessing emerging opportunities. It provides a clear pathway for implementation over a 10-year horizon,
guided by the objectives of the Coastal Management Act 2016 (CM Act). In doing so, it seeks to protect and
enhance the social, cultural, environmental, and economic values of the coastal zone for current and future
generations.

This document has been prepared with funding and technical support from the NSW Department of Climate
Change, Energy, the Environment and Water (DCCEEW), and in consultation with various state agencies,
First Nations groups, and the local communities of the HNRS.

Study Area

The CMP applies to the coastal zone of the HNRS as defined under the CM Act and the State Environmental
Planning Policy (Resilience and Hazards) 2021 (R&H SEPP). The CMP will encompass the tidal sections of
the waterway, starting from the river’'s entrance at Broken Bay and extending more than 145 km upstream to
Yarramundi near Richmond (the tidal limit). It also includes the interconnected waterways of Pittwater and
Brisbane Water, which flow into the Lower Hawkesbury estuary at Broken Bay forming one large, integrated
river system (Figure EX-1).

The decision to adopt a river-wide study area reflects the recognition that key coastal processes, pressures,
and opportunities extend across council boundaries. By taking an integrated, system-scale perspective, the
CMP promotes management actions are strategically aligned, mutually reinforcing, and more effective than if
the Partner Councils acted in isolation. This collaborative approach provides the best opportunity to safeguard
the HNRS and deliver enduring outcomes for the communities who depend on it.

The Vision for the HNRS

A local vision statement has been developed for the CMP to help identify with the future of the HNRS, and
foster commitment to its implementation. The Vision for the CMP is:

To preserve and enhance the environmental, social and economic values of the

Hawkesbury-Nepean River system and its catchment for current and future generations,
and ensure its status as one of Australia’s premier river systems.

HNRS CMP Steering Committee | 2 October 2025
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Goals

A suite of detailed objectives has been developed for the CMP, in order to ensure that the program recognises
and protects the environmental, social, cultural, and economic values of the study area. These objectives have
been developed to enable consistency and alignment with a range of local, regional, and state policies and
plans - including the CM Act. In general terms, the goals of the CMP are to:

@ Improve and maintain water quality & Reduce coastal hazard risks
@_ Protect waterway ecosystems Q%j Improve recreational access and amenity
i
Protect cultural heritage values [TH[[ !mprove river governance

Snapshot of Issues

The development of the CMP involved extensive assessment of the diverse issues and risks currently affecting
the HNRS, as well as those projected to intensify over the next 100 years. These pressures are wide-ranging
and interconnected, cutting across environmental, social, and governance domains.

Key estuarine threats include the impacts of coastal and estuarine hazards, such as erosion, inundation,
and flooding, alongside the pressures of urbanisation and land use change, which continue to alter
catchment inputs and place strain on estuarine ecosystems. Increasing competition for waterway use and
resources presents further challenges, as recreational, commercial, cultural, and ecological values intersect
and, at times, conflict. Overlaying these issues is the need for strong and effective governance, ensuring that
the multiple councils, agencies, and community groups with responsibility for the system are able to work in a
coordinated and collaborative way. These threats are being amplified by the twin drivers of population growth
and climate change. As the region’s population expands and climate impacts accelerate, the scale and
urgency of the challenges facing the HNRS will continue to grow, underscoring the importance of a long-term,
integrated management approach.

Coastal and Estuarine
Hazards

{[l_ Urbanisationand
22| LaneUselmpacts

Key Estuarine
Threats

NIes;  Waterway Use and
Resource Conflict

% Governance

Figure EX-2  Key Issues and Risks across the HNRS
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Development of the CMP

The HNRS CMP has been prepared in accordance with the
requirements of the NSW Government’s Coastal Management
Framework. Specifically, it has been prepared in accordance
with the:

m  Statutory Requirements of the CM Act, and

®  The Mandatory Requirements of the NSW Coastal
Management Manual (OEH, 2018a).

As per the Coastal Management Manual, the CMP has
been delivered through the 5-stage risk management
process (see Figure EX-3).

In Stage 1, a comprehensive Scoping Study was
completed reviewed the history of the HNRS,
documented existing studies and initiatives, and set out a
program for development of this CMP.

During Stage 2, a range of detailed technical studies were \/

undertaken to enhance understanding of the key issues

facing the river system. These studies examined physical Figure EX-3 The CMP Process
and ecological processes, bank erosion, coastal

inundation, and the community’s values and use of the river system.

Stage 3
Identify &
evaluate options

In Stage 3, a wide range of potential management options were identified to address potential risks across
the system and unlock new opportunities for improved management. A long list of over 800 potential
management actions was evaluated in line with the requirements of the NSW Coastal Management Manual,
considering the technical feasibility, economic viability, and the acceptability amongst stakeholders and
communities. This rigorous assessment process prioritised the progression of 141 management actions
through to Stages 4 and 5 of the CMP.

Community and Stakeholder Engagement

Given the scale of the river system and the diversity of interests, the HNRS CMP has been supported by one
of the most extensive community and stakeholder engagement programs undertaken for any CMP in NSW.
The process was designed to ensure broad representation and meaningful input from government agencies,
industry, community groups, and the wider public. Engagement has included:

m 6 Partner Councils directly responsible for tidal sections of the river system

m 18 Upper Catchment Councils whose management decisions influence the estuary downstream
m 15 State Government entities providing policy, regulatory, and technical expertise

®  Local First Nations groups, sharing cultural knowledge and perspectives

m  Border communities of the HNRS, reflecting the lived experience of residents and river users.

This inclusive approach has ensured that the CMP reflects a wide spectrum of values, knowledge, and
priorities. It has also strengthened collaboration across jurisdictions, laying the foundation for coordinated
implementation. An overview of the engagement program is provided in Figure EX-4.
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=
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m
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6xdrop-in

sessions — sessions

Figure EX-4 Community and stakeholder engagement

Management Strategies and Actions

To respond to these challenges, a Strategic Direction Workshop was convened with the CMP Steering
Committee at the outset of Stage 3 (see Section 4.4.2). This workshop resulted in a codesign process that
developed the delivery structure of the CMP. A summary of this structure is provided in Figure EX-5, and
includes:

®  Nine (9) overarching strategies that provide the CMP with strategic direction.

m  Eight (8) Implementation Plans that provide the CMP with specific focus, including:

A Collaborative System Implement Plan to facilitate a large scale, coordinated approach to coastal
zone and estuary management. Actions in the plan are delivered by multiple Councils through
coordinated delivery partnerships.

6 LGA-Based Implementation Plans that provide granularity at a local level for each of the Partner
Councils These plans are also intended to assist in the integration of the CMP actions into each
Partners Councils’ IP&R Framework.

An NPWS Implementation Plan that provides specific focus for actions located within NPWS land
tenure.

m A Catchment Companion which is external to the certifiable CMP and contains actions that are located
outside of the legal defined coastal zone in the broader HNRS catchment. While clearly marked as non-
certifiable under the CM Act, these actions are included within the CMP document to maintain integration
with coastal zone actions and to support holistic estuary management. This approach aligns with the NSW
Government’s guidance on Coastal Management Programs and Integration with Catchment Management
(DPE, 2022).
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-
(" Certifiable CMP ) Non-Certifiable
Catchment Companion
Strategy 1: Governance
and Program Delivery Collaborative System Implement Plan: Address
'g system-wide risks & opportunities in a coordinated and Collaborative
L Strategy 2: Monitoring, integrated manner “ Catchment Plan
% Evaluation, and Reporting
&
Ty Strategy 3 Resilience,
X Planning, and Adaptation ~ I
g o 3 LGA-based Implementation Plans: Maintain
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Figure EX-5 CMP Delivery Structure
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The CMP includes a total of 141 management actions, with an additional 9 management actions included in
the associated Catchment Companion. These actions are broken down by strategy and implementation plan
in Table EX-1 below. For each action, this document provides a summary of the tasks involved, roles and
responsibilities, costs, and timeframes for delivery, and well as objectives and performance indicators.

Management actions have been developed for a ten-year period and have been aligned with the Partner
Council’s respective four-year Delivery Programs under the NSW Integrated Planning and Reporting
Framework.

Table EX-1 Breakdown of Actions across both the Certifiable CMP and the Catchment Companion

Total Number of Actions

Strategy 3: Resilience, Planning,
Strategy 5: Estuary & Waterway

and Adaptation
Strategy 8: Cultural Heritage

Strategy 1: Governance and
Protection

Program Delivery
Evaluation, and Reporting
Strategy 6: Coastal Hazard

Stakeholder Engagement
Resilience

Strategy 2: Monitoring,
Strategy 4: Community &
Strategy 7: Social and
Recreational Amenity

Collaborative System Implement
Plan

Local Implementation Plan:
Central Coast Council

Local Implementation Plan:
Northern Beaches Council

Local Implementation Plan: Ku-
ring-gai Council

Local Implementation Plan:
Hornsby Shire Council

Local Implementation Plan: The
Hills Shire Council

Local Implementation Plan:
Hawkesbury City Council

NPWS Implementation Plan

Catchment Companion 0 1 1 2 5 0 0 0 9

Total 2 1 21 8 18 60 22 8 150

Business Plan

A Business Plan has been developed which outlines the key components of the funding strategy for the CMP,
including the cost of proposed actions, proposed cost-sharing arrangements, and other potential funding
mechanisms. Delivery of the CMP is estimated to cost $75 Million (2025 dollars) over 10 years.

Sustainable funding and financing arrangements for management actions will be established in consultation
with key stakeholders. Funding for management actions may be gained from various sources, including
competitive State Government grant programs, the Councils’ internal funds, and local third parties.
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Implementation and Review

This CMP is considered a ‘living document’ that is to be reviewed and updated over time. A strategic review
of the CMP should occur at least once every 10 years to assess the effectiveness of the CMP in achieving its
objectives and to incorporate changes in light of new information, legislative and policy changes, and improved
understanding of the local coastal processes.
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1.1 Purpose of this Coastal Management Program

The purpose of this Coastal Management Program (CMP) is to establish an integrated program for the
coordinated management of the Hawkesbury-Nepean River System (HNRS). The 6 local councils that border
the estuarine reach of the river system have agreed to partner in the development of an integrated, whole-of-
estuary, CMP. The 6 councils, hereafter referred to as the Partner Councils, comprise:

®  Central Coast Council (CCC) ®  Hornsby Shire Council (HSC)
m  Hawkesbury City Council (HCC) m  Ku-ring-gai Council (KC)
®  The Hills Shire Council (THSC) ®  Northern Beaches Council (NBC)

N Supported by
=
Central ,.\j —

k&'ﬁ \ ,

CCoas.t| o Sa R y ¥ “l'
ounci (UMY S LIVIN

m— beaches  GOVERNMENT

Figure 1-1 The HNRS CMP Partner Councils

The CMP provides strategic direction and a program of integrated management actions that are intended to
achieve the objects of the Coastal Management Act 2016 (CM Act), and preserve the environmental, social,
and economic values of the coastal zone. It outlines specific actions that are to be implemented over a forward
10-year management timeframe and provides clear details for how actions will be implemented, funded,
monitored, and reviewed.

This CMP aims to address the various risks, threats, and opportunities across the coastal zone over a range
of timeframes (immediate, 20 years, 50 years, 100 years), as required by the CM Act. Longer-term pressures
such as climate change and population growth have been considered in the formulation of management
actions, to ensure resilience against future threats and the conservation of the values of the coastline for future
generations.

The HNRS CMP has been prepared in accordance with the mandatory requirements for CMPs specified in the
CM Act, and the NSW Coastal Management Manual (OEH, 2018a) (hereby referred to as the CM Manual).
This document has been prepared on behalf of HNRS with funding and technical support from the NSW
Department of Climate Change, Energy, the Environment and Water (DCCEEW), and in consultation with
various state agencies and other relevant stakeholders.

1.2 Area Covered by this CMP

1.21 Coastal Management Areas

In accordance with the CM Act, this CMP gives effect to the management objectives for the 4 coastal
management areas (CMAs) that define the coastal zone of the study area. Each CMA has different
characteristics and objectives, and the areas may overlap. The CM Act provides the definition and objectives
for each of the management areas. The State Environmental Planning Policy (Resilience and Hazards) 2021
(R&H SEPP) provides development controls for each of the management areas, and state-wide mapping of 3
of the 4 areas. The 4 coastal management areas as defined by the CM Act are:

m Coastal environment area (CEA): Land containing coastal features such as the coastal waters of the
state, estuaries, coastal lakes, coastal lagoons, and land adjoining those features including headlands
and rock platforms. Beaches, dunes, and foreshores are included in this area.

m Coastal use area (CUA): Land adjacent to coastal waters, estuaries, coastal lakes and lagoons where
development is or may be carried out (at present or in the future) and impacts of development on the
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scenic and cultural values and use and enjoyment of the beaches, foreshores, dunes, headlands, rock
platforms, estuaries, lakes and the ocean need to be considered.

B  Coastal wetlands and littoral rainforests area (CWLR): Land which displays the hydrological and
floristic characteristics of coastal wetlands or littoral rainforests, as well as a surrounding proximity area
to manage impacts of adjacent development.

m  Coastal vulnerability area (CVA): Land which is subject to any of the coastal hazards listed in the CM
Act, including beach erosion, shoreline recession, coastal lake or watercourse entrance instability, coastal
inundation, tidal inundation, coastal cliff and slope instability. Mapping for the coastal vulnerability area
has not been provided from the R&H SEPP, and no such coastal vulnerability area (CVA) map yet exists
for the study area. Nonetheless, it is recognised that the HNRS is subject to coastal hazards and that the
scope of this CMP also covers managing coastal vulnerability.

The study area for the CMP therefore comprises the envelope extent of these CMAs across the HNRS
catchment. A map of the CMP study area is provided in Figure 1-2, with mapping of associated CMAs provided
in Figure 1-3 and Figure 1-4. A detailed mapping compendium providing this mapping in greater spatial
resolution is provided in Appendix A.

1.2.2 Rationale for the CMP Study Area

The overall objects of the CM Act seek to protect and enhance the environmental values and natural processes
of the coastal zone as outlined in Section 1.2.1. In alignment with these objectives, the 6 Partner Councils
elected during Stage 1 of the CMP to adopt a whole-of-river approach (Water Technology, 2020). As a result,
the study area for this CMP extends across the entire Hawkesbury—Nepean River system, including the
Brisbane Water Estuary, Pittwater Estuary, Hawkesbury River Estuary, and Broken Bay.

The rationale for adopting a broader, river-wide study area for the CMP is underpinned by the need for a more
integrated, strategic, and effective approach to estuary management. This systems-based approach offers
several key advantages:

m |t supports coordinated and strategic management of the interconnected river system, allowing CMP
actions to be aligned with the physical, ecological, and chemical processes that shape estuary health.
These natural systems operate across catchment boundaries and are not confined by local government
boundaries, making a regional approach essential to effective management.

m |t enables more efficient and targeted responses to catchment-scale issues, threats, and risks, such as
water pollution, sedimentation, altered flow regimes, and the cumulative impacts of urban development.
A system-wide lens allows these pressures to be understood and addressed at the scale at which they
actually occur.

m |t better reflects First Nations cultural connections to Country, recognising that Aboriginal cultural values
and heritage are deeply tied to the river system as a whole - not local government boundaries. This
approach supports more meaningful engagement and representation of cultural knowledge across the full
extent of the catchment.

m |t aligns more effectively with regional planning and governance frameworks, including those led by State
government agencies. This allows for better coordination across policies, data, and investment priorities.

B [tincreases cost-effectiveness through shared investment, collaborative delivery, and reduced duplication
of effort. By pooling resources and addressing common issues collectively, councils can achieve greater
impact, avoid fragmentation, and reduce the risk of CMP outcomes being limited by individual council
budget and resource constraints.
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1.2.3 Legal Definition of the CMP Study Area

Whilst a systems-based approach to estuary management is beneficial, there are some legislative
considerations that affect the legally defined study area of the CMP. They are:

m  Section 12 of the CM Act outlines the purpose of a coastal management program, being ‘to set the long-
term strategy for the coordinated management of land within the coastal zone with a focus on achieving
the objects of this Act’.

m  Section 13(2) of the CM Act specifies that, ‘a Coastal Management Program may be made in relation to
the whole, or any part of the area included within the coastal zone’.

In considering the statutory requirements, there is no provision in the CM Act for land or actions to be included
in a CMP, where that land or those actions reside outside the “coastal zone”. The coastal zone is legally defined
in the CM Act as the envelope extent of the four CMAs mapped in the Resilience and Hazards SEPP (2021)
(R&H SEPP) — see Section 1.2.1.

For the HNRS estuaries, it is acknowledged that the defined coastal zone is generally only a small portion of
the catchment — around 2%. However, as is required under the CM Act, the focus of a CMP must be directed
to activities contained within the defined coastal zone. For development of this CMP, the implications of this
are:

B The study area of the CMP must be comprised only of the legally defined coastal zone as depicted in
Figure 1-2.

®  Any actions that are to be included in the certified CMP document must be located within the legally
defined coastal zone.

m  Whilst the CMP should describe areas outside the coastal zone (i.e., the broader catchment areas) and
the effects these areas may have on land within the coastal zone, these areas should be distinguished
from the area to which a CMP applies.

m  Broader catchment-based actions that are located outside of the coastal zone are to be clearly identified
and distinguished from those actions that are to be delivered as part of the certified CMP.

Subsequently, this CMP has also included a catchment-based companion section which identifies actions
located outside the legally defined coastal zone. While clearly marked as non-certifiable under the CM Act,
these actions have been included within the CMP document to maintain integration with coastal zone actions
and to support holistic estuary and catchment management. This approach aligns with the NSW Government'’s
guidance on Coastal Management Programs and Integration with Catchment Management (DPE, 2022).
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1.3 Vision, Purpose, and Objectives

The purpose of the CMP is to create a comprehensive framework for the future management of the HNRS.
This framework aims to align with the principles of ecologically sustainable development and promote the well-
being of the community in social, cultural, and economic aspects.

During Stage 1 of the CMP (Water Technology, 2020), the Vision, Purpose, and Management Objectives for
the project were developed. The Vision and Purpose play a crucial role in the CMP hierarchy, as they provide
the framework for defining strategic objectives. These strategic objectives, in turn, enable the establishment
of specific objectives. The relationship between the Vision, Purpose, and Specific Objectives is illustrated in
Figure 1-5.

*Provides an overarching direction
that guides the CMP process.

- - *Fosters community and
VI S I O n stakeholder ownership of the river
system’s future and encourages
involvement in the CMP’s
development and implementation.

Further refines the vision by
specifying the intended function of
CMP.

P u rpos e * The purpose statement outlines
the reason why the CMP is being
developed and clarifies its intended
outcomes.

*Provides guidance and direction for
the CMP and serve as a framework
o b H t' for decision-making
j ec |Ves *They focus on the "what" and the
"why" of the project or plan, setting
the strategic direction

Figure 1-5 The Vision, Purpose, and Objectives of the CMP

1.3.1 Vision

The vision statement derived in Stage 1 of the CMP (Water Technology, 2020) provides an overarching
direction that guides the CMP process:

To preserve and enhance the environmental, social and economic values of the

Hawkesbury-Nepean River system and its catchment for current and future generations,
and ensure its status as one of Australia’s premier river systems.
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1.3.2 Purpose

The purpose statement further refines the vision by specifying the intended function or role of CMP:

The purpose of the CMP is to set the long-term strategy for the coordinated management
of the Hawkesbury-Nepean River system, encompassing the estuaries of Broken Bay,
Pittwater, the Hawkesbury River and Brisbane Water. The CMP seeks to achieve the
objectives of the CM Act through a program to identify coastal management issues,
pressures, risks and opportunities - and the actions required to address these issues in a
strategic and integrated way.

The purpose of the CMP is to set the long-term strategy for the coordinated management of the HNRS.

1.3.3 Objectives

The strategic management objectives determined during Stage 1 of the CMP are summarised in Table 1-1. It
should be noted that the objectives of this CMP have been designed with consider of, and are intended to be
complimentary to, the NSW Water Quality Objectives (see Section 2.6).

Table 1-1 Objectives of the CMP

Objectives ‘

a) to protect and enhance the integrity and resilience of the environmental values of the Hawkesbury River,
Brisbane Water and Pittwater estuaries, including healthy, diverse aquatic ecosystems.

b) to maintain and protect water quality across the system and its impacts on environmental, social and
economic values - including ecological condition, recreational amenity and agricultural uses;

c) to maintain and preserve the unique scenic amenity and natural character of the Hawkesbury River,
Brisbane Water and Pittwater estuaries;

d) to support the social and cultural values of the system and maintain public access and recreational
amenity;

e) to maintain the health, safety and wellbeing of those using the coastal zone (both directly and indirectly)
- and to protect the health of human consumers of aquatic foods;

f) to acknowledge Aboriginal peoples’ spiritual, social, customary and economic use of the Hawkesbury
and to protect local indigenous cultural heritage;

g) to recognise the coastal zone as a vital economic zone and to support sustainable coastal economies
such as recreational and commercial fishing, aquaculture and tourism;

h) to facilitate appropriate management of the coastal zone through ecologically sustainable development,
and the promotion of sustainable land use planning and decision-making that is consistent with regional
and local strategic plans;
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Objectives ‘

i) to mitigate current and future risks from population growth, urbanisation and coastal hazards (erosion
and inundation of foreshores caused by tidal waters and the action of waves, including the interaction
of those waters with catchment flooding);

j) to ensure co-ordination between relevant government and public authorities relating to the river system
- and to facilitate the proper integration of management activities across all levels of government;

k) to maintain meaningful engagement with the community, and to support public participation in coastal
management and planning, and to create greater public awareness, education and understanding of
coastal processes and management actions;

[) to encourage and facilitate research and monitoring — and to maintain the scientific and educational
values of the river system;

m) to support the objects of the Marine Estate Management Act 2014; and

n) to align with the NSW Risk-based Framework for Considering Waterway Health Outcomes in Strategic
Land-use Planning Decisions.

1.4 The NSW Coastal Management Framework

1.4.1 The Framework

The NSW coast provides a multitude of values and uses for the community. However, the coastal zone is
under increasing pressure from a growing population, urbanisation, natural hazards, and climate change (OEH,
2018b). Planning for coastal communities must carefully balance the need to provide jobs, housing, community
facilities and transport for a changing population, while maintaining the unique qualities and managing risks
associated with development along the State’s coastlines (DPIE, 2019).

Sustainable management of the coastal zone often involves local councils, their communities and public
authorities balancing a diverse range of challenges and opportunities. The context is one of rapid
environmental, social, and economic change along with dynamic coastal processes affecting the open coast,
estuaries and coastal lakes (OEH, 2018b).

In order to plan for development, protect environmental assets and manage coastal hazards across the state,
the NSW Government has implemented the NSW Coastal Management Framework, which includes legislation
and planning policy, and aims to provide an integrated framework for coastal management across the state.

Key components of the framework include:

B Coastal Management Act 2016 (CM Act): An act that provides for the integrated management of the
coastal environment of NSW, consistent with the principles of ecologically sustainable development, for
the social, cultural, and economic wellbeing of the people of the state.

B Marine Estate Management Act 2014 (MEM Act): An act that provides for the management of the marine
estate of NSW in a manner that promotes a biologically diverse, healthy and productive marine estate and
which facilitates the economic cultural, social and recreational use of the marine estate, scientific research,
education and management of marine parks.

B The NSW Environmental Planning and Assessment Act 1979 (EP&A Act): An act that governs land
use planning and development in NSW, focusing on sustainable development, environmental protection,
community participation, and compliance measures.

m State Environmental Planning Policy (Resilience and Hazards) 2021 (R&H SEPP): One of the key
environmental planning instruments for land use planning in the coastal zone. It gives effect to the
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objectives of the CM Act 2016 and delivers the statutory management objectives of the act by specifying
how development proposals are to be assessed if they fall within the coastal zone.

m  Coastal Management Programs (CMPs): A 5 stage coastal management process intended to set the
long-term strategy for the coordinated management of the coastal zone for a given region.

®m The NSW Coastal Management Manual (The CM Manual): A manual that sets forth mandatory
requirements and provides guidance to coastal councils in connection with the preparation, development,
adoption, implementation, amendment, and review of CMPs.

m  The NSW Coastal Council: It is responsible for providing independent and expert advice on matters
relating to the Minister's functions under the CM Act, and in relation to the development and
implementation of CMPs by local councils.

m The NSW Coastal and Estuary Grants Program: It provides technical and financial support to local
government to help manage the coastal zone.

A schematic of the NSW Coastal Management Framework (and linkages to the relevant legislation and policies
for the management of the NSW marine estate) is provided in Figure 1-6.

The Coastal

Environmental Marine Estate

Planning &
Assessment Act 1979

Management Act
2016

Management Act
2014

Strategies The C | Marine Estate
Policies = T RH SEPP
Management Manual Management Strategy
Frameworks

Figure 1-6 The NSW coastal management and marine estate management framework

1.4.2 Coastal Management Programs

The purpose of a CMP is to establish a long-term, strategic approach to managing the coastal zone - balancing
environmental, social, cultural, and economic values. A CMP considers a broad range of coastal management
issues and actions and sets the framework for coordinated management of a defined coastal area. It is
intended to achieve the objects and objectives of the CM Act at a local level. Appendix D provides a summary
of how the actions in this CMP align with the objects and objectives of the CM Act.

CMPs provide a structured opportunity for councils, public authorities, and local communities to clearly identify
and balance competing interests, values, and priorities within the coastal zone (OEH, 2018a).

CMPs are prepared through a five-stage risk-based management process, as outlined in the CM Manual and
depicted in Figure 1-7. This process supports councils and their communities to identify, assess, and manage
risks to the environmental, social, and economic values of their coastal zone.
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m Stage 1 — Scoping Study: Establishes the vision, objectives, study area, key
stakeholders, and priority coastal management issues. It also
identifies knowledge gaps and outlines the intended process
for developing the CMP (OEH, 2018b).

m Stage 2 — Technical Studies: Involves the collection
and analysis of data to understand coastal
processes, hazards, vulnerabilities, and current
management responses. It also assesses risks
to coastal values (OEH, 2018c).

m  Stage 3 — Options Evaluation: Identifies and
evaluates potential management actions,
using tools such as cost-benefit analysis,
feasibility assessments, and community/
stakeholder input to identify preferred options
(OEH, 2018d).

m Stage 4 — CMP Preparation: Prepares the full
Coastal Management Program, including a clear
and costed implementation program that outlines
what actions will be taken, who is responsible, when
they will be delivered, how much they will cost, and how
they may be funded. This draft CMP is publicly exhibited,
revised in response to submissions, and submitted to
the Minister for certification under the CM Act (OEH, Figure 1-7 The CMP process
2018e).

" Stage3

4 Identify &
evaluate options

m  Stage 5 — Implementation: Following certification, the CMP is implemented through council’s planning
and operational frameworks. Progress is monitored and reported, and the CMP is reviewed and updated
as necessary to remain current and effective (OEH, 2018f).

The CM Manual sets forth mandatory requirements for CMPs, and provides guidance regarding their
preparation, development, adoption, implementation, and review (OEH, 2018a). It also helps councils evaluate
and select practical, locally tailored management actions. These actions are typically integrated into land use
planning instruments and councils’ broader Integrated Planning and Reporting (IP&R) Framework, established
under the Local Government Act 1993 (LG Act).

Under the NSW Coastal Management Framework, councils may prepare CMPs for their coastline, estuaries,
or coastal wetlands - but must do so if directed by the Minister. CMPs are a key mechanism to ensure that the
coast is managed in a coordinated, evidence-based, and forward-looking way.

1.4.3 Previous Coastal Zone and Estuary Management Plans

Historically, the approach to coastal zone management across the HNRS has been fragmented, and typically
undertaken at a sub-estuary geographic scale. Subsequently, in recent decades there have been a range of
Coastal Zone Management Plans and Estuary Management Plans that have applied to the various reaches of
the HNRS, the most contemporary of which include:

®  The Upper Hawkesbury Coastal Zone Management Plan (BMT WBM, 2014a)
®  The Estuary Management Plan for the Lower Hawkesbury River (BMT WBM, 2008)
B The Brisbane Water Estuary Coastal Zone Management Plan (Cardno, 2012)

®  The Pittwater Estuary Management Plan (BMT WBM, 2010)
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® The Gosford Beaches Coastal Zone Management Plan (WorleyParsons, 2017)

m  The Pearl Beach Lagoon Coastal Zone Management Plan (BMT WBM, 2014b)

This CMP introduces a coordinated, system-wide approach under the CM Act, superseding all previous plans
listed above. It provides, for the first time, a unified framework for managing the entire Hawkesbury—Nepean
River System, ensuring that actions are strategically aligned, resources are used efficiently, and management
outcomes deliver benefits across the whole system. By building on the strengths of past plans while addressing
gaps and overlaps, the CMP sets a clear and collaborative path forward to protect and enhance the river
system for current and future generations.

1.5 Supporting Documentation

This CMP has been developed through a staged and evidence-based process. Each stage (Figure 1-7) has
been documented through a suite of technical reports that provide the foundation for the analysis, decision-
making, and recommendations presented in this CMP. In addition to these supporting documents, a range of
relevant policies, guidelines, and best-practice manuals have been used to guide the assessment and ensure
alignment with legislative and strategic planning requirements at the local, state, and national levels.

1.5.1 CMP Documentation

Table 1-2 outlines the key supporting technical documents produced as part of the CMP process. These
reports form the technical evidence base for the CMP and are referenced throughout this document.

Table 1-2 Supporting documents for this CMP

CMP Stage ‘ Technical Report ‘ Reference ‘
Stage 1 The Hawkesbury Nepean River System Coastal Management | (Water Technology, 2020)
9 Program — Stage 1 Scoping Study

The Hawkesbury-Nepean River System Physical and (Alluvium, 2022a).
Ecological Processes Abridgement Report
The Hawkesbury-Nepean River System Community Values (Alluvium and Mosaic
and Uses Report Insights, 2023).

Stage 2 The Hawkesbury-Nepean River System Estuary Bank Erosion | (Alluvium, 2022b)
Assessment and Options Report
The Hawkesbury River Estuary Coastal Inundation Study (Rhelm and Baird, 2023)
Pittwater Beach Erosion and Shoreline Recession Assessment | (WRL, 2023)
The Hawkesbury Nepean River System Coastal Management | (Water Technology,

» 3 Program: Stage 3 Strategic Direction Summary 2023a)

age
The Hawkesbury Nepean River System Coastal Management | (Water Technology, 2025)
Program: Stage 3 Summary Report
1.5.2 Relevant References, Guidelines, and Manuals

This report and its analysis have been undertaken in accordance with, and with a clear understanding of, the
key requirements and guidance outlined in the following documents:

®  Supporting documentation in the NSW Coastal Management Toolkit.

NSW Risk-based Framework for Considering Waterway Health Outcomes in Strategic Land-use
Planning Decisions (OEH, 2017).
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NSW Water Quality Objectives (MEMA, 2025)

NSW Marine Estate Management Strategy 2018 — 2028 (MEMA, 2018)
NSW Marine Estate Threat and Risk Assessment (TARA) (BMT WBM, 2017)
NSW Estuary Health Risk Dataset (DPIE, 2019b)

NSW Coastal Design Guidelines (DPE, 2023a)

NSW Coastal Crown Land Guidelines (DPE, 2023b)

NSW Guide to Cost-Benefit Analysis (NSW Treasury, 2023)

NSW Guidelines for using Cost-Benefit Analysis to Assess Coastal Management Projects (DPE,
2020).

®  Industry standards and guidelines applied in coastal management:

Guidelines National Climate Resilience and Adaptation Strategy 2021-2025 (Commonwealth of
Australia, 2021)

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ,
2000)

The Engineers Australia National Committee on Coastal and Ocean Engineering - Climate Change
Adaptation Guidelines in Coastal Management and Planning (NCCOE, 2012)

Guidelines for responding to the effects of climate change in coastal and ocean engineering (NCCOE,
2017)

ISO 31000:2018, Risk management — Principles and guidelines, provides principles, framework and
a process for managing risk (ISO, 2018)

ISO 14090:2019 Adaptation to climate change - Principles, requirements and guidelines (ISO , 2019)
The Intergovernmental Panel on Climate Change 6" Assessment Report (IPCC, 2023).

Together, these documents and guidelines provide a strong technical foundation for the CMP and align it with
best-practice standards across all levels of planning and policy.

1.6 Maps

This CMP incorporates a comprehensive suite of maps to support understanding, decision-making, and on-
ground implementation. The mapping covers both estuary-scale and local-scale features, capturing key
geographical, environmental, and legislative information. It also depicts the representative locations of
proposed CMP management actions to assist in planning and prioritisation. Together, these maps provide a
spatial framework for interpreting the CMP’s technical assessments, legislative context, and recommended
actions. A summary of all maps included in this CMP is provided in Table 1-3.

Table 1-3 Schedule of maps in this CMP

Content | Description | Figure(s) ‘
Estuary-scale The legally defined CMP study area Figure 1-2
mapping: Key R&H SEPP Coastal Use and Coastal Envi tA Figure 1-3
geographical and ' oastal Use and Coastal Environment Area igure 1-
legislative features mapping

R&H SEPP Coastal Wetland and Littoral Rainforest Figure 1-4

mapping

Coastal sediment compartment mapping Figure 2-20
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Content Description Figure(s)
LGA boundaries across the HNRS catchment Figure 2-35
Local scale mapping: Mapping compendium depicting: Appendix A
IKeY glgetpgr?phtlcal andd = Legally defined CMP study Area
egislative features and | _
land tenure R&H SEPP Coastal Management Areas
= Geographic features and place names
= Land Tenure, including:
— Council Reserve
— Crown Land Reserve
— NPWS Estate
CMP Management Maps containing the representative locations of CMP Appendix B
Actions management actions.
1.7 Coastal Zone Emergency Action Subplan

Section 15(1)(e) of the CM Act requires that a Coastal Zone Emergency Action Subplan (CZEAS) be included
in the CMP where:

®  The study area contains land within a certified Coastal Vulnerability Area (CVA), and

m  Beach erosion, coastal inundation or cliff and slope instability is occurring on that land due to storm activity
or an extreme or irregular event.

The CM Act specifies emergency management requirements for these hazards. In particular, Section 15(3) of
the Act defines a CZEAS as:

A coastal zone emergency action subplan is a plan that outlines the roles and responsibilities of
all public authorities (including the local council) in response to emergencies immediately preceding
or during periods of beach erosion, coastal inundation or cliff instability, where the beach erosion,
coastal inundation or cliff instability occurs through storm activity or an extreme or irregular event.”

While no CVA has been formally prepared for the HNRS study area at the time of certification, it is recognised
that the HNRS coastal zone is subject to the coastal hazards of beach erosion and coastal inundation.
Consequently, 3 CZEAS documents have been prepared in line with the mandatory requirements of the CM
Act and accompanying CM Manual (OEH, 2018a).

The CZEAS documents cover the locations and hazards summarised in Table 1-4 and are provided as
appendices to this CMP.

Table 1-4 CZEASs accompanying this CMP

Area of Coverage ’ Coastal Hazards ‘ Location ‘

The Beaches of Broken Bay = Beach erosion Appendix E
= Coastal inundation

Pittwater = Beach erosion Appendix F
= Coastal inundation

Lower Hawkesbury River = Coastal inundation Appendix G

Proactive planning is critical to managing the risks associated with storm-related coastal hazards. The CZEAS
framework provided herein provides a clear, coordinated approach for responding to emergencies such as
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beach erosion, and coastal inundation. By outlining the roles and responsibilities of councils and other public

authorities, the CZEAS helps deliver timely, effective, and well-integrated emergency responses that support
broader coastal management objectives.
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2.1 An Introduction to the Hawkesbury—Nepean River System
211 Overview

The Hawkesbury-Nepean is one of the most important river systems in NSW and is the largest estuary system
in the Greater Sydney Metropolitan region. The system occupies a unique location and bounds Sydney to the
north and the west and is situated to the immediate south of a vibrant and growing Central Coast region. The
tidal waterways of the HNRS are comprised of 3 predominant waterways that connect to the Tasman Sea via
Broken Bay (see Figure 1-2 Locality Map):

®  The Hawkesbury River Estuary
®  The Brisbane Water Estuary
®  The Pittwater Estuary.

Key estuary classification details for each of these waterways are provided in Table 2-1. A brief summary of
the HNRS follows.

Table 2-1 HNRS snapshot

CElERE I Parameter Brisbane Water Hawkesbury River Pittwater
Data Source
Classification | Estuary Group Wave dominated Tide dominated Tide dominated
(Roy, et al., Drowned valle
. y Drowned valley
2001) Estuary Type Barrier estuary estuary estuary
Evolution Stage Youthful Semi-mature Youthful
Waterbody Waterbody Area (km?) 28.3 114.5 18.4
Parameters
Estuary Volume (ML) 84,200 1,541,400 181,800
(Roper, et al.,
2011) Average Depth (m) 3.1 13.8 9.9
Foreshore Perimeter (km) 125 810 56
Catchment Catchment Area (km?) 170 21,400 77
Land Usage
Undisturbed Forest (%) 45% 71% 84%
(Roper, et al.,
2011) Urban (%) 46% 2% 14%
Agricultural (%) 5% 25% 0%
Other (%) 3% 2% 2%
Population /km? 644 40 507
Catchment Annual Rainfall (mm/yr) 1,080 760 1,070
Hydrology
(Roper, et al., (A,\;;Ir_‘ff; Suizes HeEy 24,400 1,468,300 Sl
2011) y
Annual Base Flow (ML/yr) 16,500 951,800 2,200
Total Annual Flow (ML/yr) 40,900 2,420,100 6,400
Licenced Water Extraction 120 768,000 122
(ML/yr)
Seagrass (ha) 610 70 250
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(CEEEED | Parameter Brisbane Water Hawkesbury River Pittwater
Data Source
Estuarine Mangrove (ha) 240 1,050 18
Ecology
(DPIRD, Saltmarsh (ha) 60 250 2
2025b) Total Coast Wetlands (ha) 910 1,370 270

Aquaculture (ha) 170 420 0
Recreational Boat Ramps 23 10 3
Infrastructure

Public Wharfs 43 21 29
(Rolyat
Services, Marinas 5 13 8
2013)

Estimated wet berths 140 1,060 1,090

21.2 Estuary Descriptions

21.21 The Hawksbury River

The HNRS is the longest coastal catchment in NSW, extending over 470 km from the southern highlands near
Goulburn to its mouth at Broken Bay, north of Sydney (Figure 1-2). The river drains a catchment area of
approximately 21,400 km?, which is predominantly forested (~70%), with around 25% used for agriculture and
only 5% urbanised (HNCMA, 2013; Roper, et al., 2011).

The river system receives inflows from
key tributaries including the Nepean
River to the south and the Grose River
to the west. The Warragamba Dam,
located on the Warragamba River (a
maijor tributary of the Nepean), is a key
hydrological control structure within the
system — see Figure 2-1.

The estuarine portion of the river is
generally considered to begin at the
confluence of the Nepean and Grose
Rivers at Yarramundi, marking the
upstream tidal limit (Boon, 2017;
Alluvium, 2022a).

From here, the Hawkesbury River flows
in a generally northerly direction, with a
relatively sandy substrate, and passes
through the towns of Richmond and
Windsor (see Figure 2-3) - the largest settlements on the river. In this reach, the river exhibits broad meanders
and wide floodplains, with associated lagoons and wetlands such as Pitt Town Lagoon and Long Neck Lagoon
(Alluvium, 2022a).

Figure 2-1 Warragamba Dam (source: Australian National Trust)

At Windsor, the river is joined by South Creek, which already carries significant urban runoff from Sydney's
western suburbs, and is projected to receive substantial additional urban development. From Windsor to
Sackville, the river is wide and deep, with a cleared and cultivated foreshore (Hawkesbury City Council, 2025).
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Figure 2-2 The Hawkesbury River at North Richmond (source: Irene Pridham)

Figure 2-3 The Hawkesbury River at Pitt Town (source: Steve Sass)

From Sackville to Spencer (Figure 2-4), the river is characterised by steep sandstone cliffs, largely
undeveloped foreshore reserves, and a series of low-density floodplain settlements (Hawkesbury City Council,
2025). This stretch includes Lower Portland, where the river is joined by the Colo River. It then meanders in a
generally north-easterly direction until reaching a distinct change in course at Wisemans Ferry, where it is
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joined by the Macdonald River. This section is a popular destination for recreational boating, particularly
waterskiing and wakeboarding (Alluvium and Mosaic Insights, 2023).

——— T—

Figure 2-4 Top: The Hawkesbury River at Wisemans Ferry (source Rob van Elven)

Downstream of Wisemans Ferry, the river flows southeast, flanked by the forested foreshores of Dharug and
Marramarra National Parks. The Lower Hawkesbury River is notable for its extensive natural vegetation and
minimal foreshore development (Alluvium, 2022a).

At the small riverside settlement of Spencer (Figure 2-5), the river receives Mangrove Creek from the north.
Around 10 km downstream, it is further joined by Marramarra Creek and Berowra Creek (see Figure 2-7). In
the Mooney Mooney-Brooklyn region (see Figure 2-6), the river flows past a series of small settlements,
including Bar Point, Milsons Passage, Dangar Island, and Little Wobby. This part of the river is intersected by
key transport corridors linking Sydney to the Central Coast, including the M1 Pacific Motorway and the
Sydney-] rail line. From here, the river flows in a generally northerly and then easterly direction to Broken Bay.

Figure 2-5 The Hawkesbury River at Spencer (Left source: Screen NSW, Right source: Susan Oleary)
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Figure 2-6  Brooklyn and Sandbrook Inlet (source: Alex Proimos)

Tributaries (listed from upstream down) of the Hawkesbury River include:

m  Grose River m MacDonald River

B Rickaby’s Creek m  Mangrove Creek

®  South Creek ®  Marramarra Creek

m  Cattai Creek m  Berowra Creek (see Figure 2-7)
m Little Cattai Creek ®  Mooney Mooney Creek

m  Colo River m  Mullet Creek

m  Webb’s Creek m  Cowan Creek

There are 21 islands within the Hawkesbury River estuary, varying in size and ecological significance. Many
of these islands provide important habitat for native flora and fauna and contribute to the overall biodiversity
of the estuary. Several are afforded some form of ecological protection status.

The six largest islands, listed in downstream order, are:

®  Barlsland m  Spectacle Island
m  Milson Island m  Longlsland
m  PeatIsland ®  Dangar Island.
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Figure 2-7 Berowra Creek at Collingridge Point (source: Nathan Tilbury)

21.2.2 Brisbane Water

The Brisbane Water estuary is the most downstream northern arm of the Hawkesbury-Nepean River system.
It is classified as a wave-dominated barrier estuary with an open entrance (Roy, et al., 2001) and is located on
the northern side of Broken Bay. The estuary extends from Gosford in the north to its entrance at Broken Bay,
covering approximately 27 km? of largely shallow open water interspersed with small embayments and inlets
(Cardno Lawson & Treloar , 2008). It has a catchment area of nearly 15,000 hectares and contains more than
90 km of foreshore habitat (Astles, West, & Creese, 2010).

Land use within the catchment is mixed, with around 50% comprising undeveloped bushland and national park
areas, including Brisbane Water National Park. The estuary also contains areas of ecological importance,
including extensive seagrass beds, saltmarsh, mangroves, and multiple State Significant Wetlands that
provide critical habitat for birdlife and aquatic species.

The remaining catchment supports a number of urban centres such as Gosford, Erina, Kincumber, Saratoga,
Davistown, Empire Bay, Woy Woy, Ettalong, and Umina. Many of these townships are situated directly on the
estuarine foreshore. As a result, the estuary features a high proportion of privately owned waterfront properties
and modified foreshores, including seawalls, jetties, and boat ramps. These urban edges contrast with more
natural stretches of foreshore found within national park and wetland areas, highlighting the diversity of land
use and shoreline condition across the system.

There are 6 major zones within the Brisbane Water estuary, each representing a distinct geomorphic or
hydrological reach of the system:

m  The Entrance Reach — extending from the estuary mouth at Half Tide Rocks to The Rip (see Figure 2-8).

®  The Central Reach — spanning from The Rip to Pelican Island and incorporating Riley’s Island and St
Hubert’s Island (see Figure 2-9).

®  The Woy Woy Reach — encompassing Woy Woy Bay and Woy Woy Inlet.
m  Kincumber Broadwater — covering the shallow estuarine waters of Kincumber and Cockle bays.
B The Broadwater — the central estuarine basin extending from Pelican Island upstream to Gosford.

® Fagans Bay — a discrete embayment located adjacent to the Gosford urban area.
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Figure 2-8 The Brisbane Water entrance reach (source: DCCEEW)

Figure 2-9 The Brisbane Water central reach (source: DCCEEW), including Pelican Island wetlands
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The system receives inflows from several small tributaries, including Narara Creek (entering near Gosford),
Erina Creek, Kincumber Creek, Woy Woy Creek, Coorumbine Creek, Ettalong Creek. While these waterways
are smaller than the major tributaries of the main Hawkesbury River, they play an important role in shaping
local hydrology, water quality, and estuarine ecology of Brisbane Water.

There are 3 large islands within Brisbane Water, along with numerous smaller islets. St Hubert’s Island is a
developed canal estate constructed in the 1970s, connected to the mainland by a bridge at Daley’s Point. In
contrast, Pelican Island and Riley’s Island remain undeveloped and serve as nature reserves, supporting
significant estuarine wetland habitats that contribute to the overall biodiversity and ecological function of the
estuary.

21.2.3 Pittwater

The Pittwater estuary is located on the [
southern side of Broken Bay, near the
entrance to the Tasman Sea (see
Figure 2-10). It is classified as a tide-
dominated drowned river valley estuary (Roy,
et al.,, 2001), extending from Newport and
Church Point in the south to its mouth at
Broken Bay.

The estuary covers a water surface area of
approximately 17 km? and is bounded by
around 52 km of foreshore (Lawson & Treloar,
2003). The system is influenced by complex
physical processes governed by its large and
open entrance, which allows for significant
exchange with ocean waters. The tidal range
across Pittwater is generally consistent with
that of the open coast (Lawson & Treloar,
2003).

Figure 2-10 The Pittwater Estuary (source: DCCEEW)

The Pittwater catchment spans approximately 6,000 hectares (60 km?), extending from Mona Vale and
Warriewood in the south, up the eastern ridge of the Barrenjoey Peninsula to Palm Beach, and along the
western ridge to West Head.

The eastern and southern areas of the catchment are highly urbanised, including suburbs such as Palm Beach,
Clareville, Newport, Bay View, and Church Point. These foreshore contain a high proportion of private
waterway frontage and modified shorelines, with residential development extending directly to the water's
edge. As a result, much of the estuarine fringe is characterised by seawalls and private jetties (see Figure 2-11
and Figure 2-12).
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Figure 2-12 The southern arm of Pittwater, which experiences high levels of recreational boating (source:
Sydney.com)

In contrast, the western catchment is largely natural and forms part of Ku-ring-gai Chase National Park, which
protects significant areas of the Pittwater sub-catchment and supports a range of important estuarine and
terrestrial ecosystems. The foreshores of Pittwater are lined with secluded bays, beaches, and headlands,
contributing to the estuary’s scenic and environmental value. The western shore of Pittwater includes a number
of communities such as Great Mackerel (see Figure 2-13), Currawong, Elvina Bay, as well as NPWS
campground facilities at the Basin (see Figure 2-14).
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Figure 2-13 Pittwater at Great Mackerel Beach (source: escape.com.au)
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Figure 2-14 Pittwater at The Basin (source: Ronan Herlihy)

At the southern end of the estuary lies Scotland Island, situated between Elvina Bay and Clareville (see
Figure 2-15). The island is approximately 900 metres in diameter (or 52.5 hectares in area), accessible only
by boat, and is home to a small, permanent residential community. Despite habitation, much of the island
remains vegetated with Spotted Gum Forest, classified as an Endangered Ecological Community.

There are several minor tributaries to Pittwater including:
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m Careel Creek ®  Cahill Creek

® Salt Pan Creek B McCarr’'s Creek

®  Mona Vale Main Drain m  Salvation Creek

Pittwater plays an important local and regional role, valued for its unique environmental setting, delicate
estuarine habitats, and its contribution to both the local economy and community well-being (Northern Beaches
Council, 2017). The estuary is a major recreational and cultural asset, with high levels of boating and other
recreational use, particularly during the summer peak period (see Figure 2-12).

Figure 2-15 Scotland Island (source: Ronan Herlihy)

21.2.4 Broken Bay

The Hawkesbury River, Pittwater, and Brisbane Water estuaries all converge at Broken Bay, which serves as
the shared marine outlet linking these systems to the Tasman Sea. Broken Bay is bounded by Box Head to
the north and Barrenjoey Head to the south, forming a broad and semi-sheltered marine embayment. It is
classified as a semi-mature tide-dominated drowned valley estuary (Roy, et al., 2001) and is strongly
influenced by coastal processes.

The western side of Broken Bay contains several highly valued beaches (see Figure 2-17 to Figure 2-18),
including:

®  Ocean/Umina Beach m Patonga Beach

m  Pearl Beach m Little Patonga Beach

These beaches are regionally important not only for their scenic and ecological values, but also for their role
in supporting local recreation, tourism, and coastal culture. Ocean Beach and Umina Beach in particular serve
as primary surf and recreation beaches for the Central Coast community and visitors from the broader Sydney
basin. The area is home to 2 surf lifesaving clubs and hosts major community and sporting events throughout
the year

In addition to its role as a receiving basin for the region’s three major estuaries, Broken Bay contains several
smaller coastal estuaries, including Patonga Creek, Pearl Beach Lagoon, and Ettalong Creek, each situated
adjacent to local coastal communities.

Located near the centre of Broken Bay is Lion Island, a designated nature reserve of high ecological and
conservation value. The island provides critical breeding habitat for migratory seabirds and is one of the few
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places in the region known to support a population of Little Penguins. It is notably free of introduced predators
such as feral cats and foxes, making it an important site for species protection.

RS ey

Figure 2-16 Ocean / Umina Beach (source: Central Coast Council)
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Figure 2-18 Pearl Beach (source: Chris Drummond)

21.3 Functional Zones

In addition to identifying the individual estuarine waterbodies of the HNRS, it is useful to understand the
system’s functional zones, which describe how physical and ecological processes vary spatially. The Stage 2
Physical and Ecological Processes Abridgement Report (Alluvium, 2022a) delineated these zones across the
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HNRS to support a management approach that aligns with the prevailing environmental conditions throughout
the system.

These functional zones (see Figure 2-19 and Table 2-2) are primarily defined along the freshwater—saltwater
continuum, which is influenced by proximity to freshwater inputs and tidal saline inflows. This continuum
operates in 3 dimensions (Alluvium, 2022a).:

1. Longitudinally along the mainstem of the Hawkesbury River
2. Laterally up into its tributaries

3. Vertically through the water column due to stratification between fresh and saline layer

Table 2-2 Functional zones of the Hawkesbury-Nepean River Estuary (Alluvium, 2022a)

Functional zone Description

Contributing The land area that drains to the tidal waters of the HNRS is inherently connected to
catchments the functions, processes and health of the estuaries and coastal zone. Land uses
determine the characteristics of the catchment and influence physical and
ecological processes.

Freshwater Tidal The tidally influenced freshwater zone from Yarramundi to Wisemans Ferry. It is

Pool characterised by low salinities (though reaching up to 10-12 PSU at Wisemans
Ferry), high nutrient and sediment loads, and is at high risk of harmful algal blooms
(HABSs).

Upper Estuary The ‘Upper Estuary’ zone of the Hawkesbury extends from Wisemans Ferry to just

upstream of Spencer and Mangrove Creek. It is characterised by lower range
brackish salinities (10 PSU - 20 PSU, 25 PSU during prolonged drought), tidal
resuspension of sediments and benthic sources of nutrients . There are similar
‘Upper Estuary’ functional zones, though less pronounced, in the Hawkesbury
tributaries, Brisbane Water and Pittwater.

Middle Estuary The 'Middle Estuary’ zone of the Hawkesbury extends from Spencer to Brooklyn
and has higher salinities (25 PSU and above) due to the stronger influence of
marine exchange (Loveless, 2011). Tidal processes are stronger here than in the
Upper Estuary, with sediments reworked, or mobilised, by tidal currents in this area.
During flood events this area is a significant receiving zone for sediment deposition
with substantial nutrient resources in the sediment.

Lower Estuary The marine-dominated zone including Broken Bay, Pittwater, Cowan Creek and
Brisbane Water, where salinities are high and water quality generally good due to
strong ocean exchange.
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Figure 2-19 The Functional Zones of the HNRS (Alluvium, 2022a)

214 Sediment Compartment

The Hawkesbury River Estuary is located within the Sydney Primary sediment compartment (Geoscience
Australia, 2021). In addition to these primary compartments, Thom et al (2018) also identified secondary
compartments that form the basis of Part 1 of Schedule 1 of the CM Act. Of these, the CMP study area lies
wholly within the wider Broken Bay Coastal Sediment Compartment, which extends from Third Point to
Barrenjoey Head. A map of these compartments is provided in Figure 2-20. The following is noted with regards

to the sediment compartment:

B The adjacent sediment compartment to the south Sydney Northern Beaches Sediment Compartment, is

situated entirely within the Northern Beaches LGA

®  The adjacent sediment compartment to the north, the Central Coast Sediment Compartment, is situated

entirely within the Central Coast LGA.
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2.2 Environmental Significance

The HRNS forms a vital ecological corridor, bridging a diverse range of environments, from freshwater and
marine systems to terrestrial and intertidal zones. This complex interface supports a wide array of habitats,
including native bushland, freshwater and estuarine wetlands, saltmarshes, mangroves, mudflats, seagrass
beds, submerged rock platforms, and estuarine sediments (Water Technology, 2020).

The river system provides critical habitat for numerous terrestrial and aquatic species and supports regionally
significant ecological assets, including state-listed wetlands and several National Parks and Nature Reserves
(Alluvium, 2022a).

2.21 Flora

A broad variety of aquatic and riparian r
vegetation is distributed across the |

catchment.  Estuary habitat statistics
summarised by Roper et al (2011) indicate
that the system includes more than 2,500
hectares of coastal wetlands (see Table 2-1).

The freshwater tidal reach of the river,
extending from Yarramundi to Wisemans
Ferry, features a series of back-swamps and
freshwater lagoons scattered across the
floodplain. Notable examples include Pitt
Town Lagoon and Long Neck Lagoon
(Figure 2-21), both of which are listed on the
Register of the National Estate (Water Figure 2-21 Longneck Lagoon (Source: NPWS)
Technology, 2020). These lagoon systems

are recognised for their high biodiversity value, supporting
diverse aquatic plant communities, waterbird populations,
and rare wetland-dependent flora.

The ftransition from freshwater to estuarine wetland
systems occurs just downstream of Wisemans Ferry. From
this point through the Upper and Middle Estuary functional
zones, extensive estuarine wetlands dominate the
landscape (Alluvium, 2022a) - see Figure 2-22.
Noteworthy areas of saltmarsh and mangrove forest are
found between Singletons Mill and Bar Point, particularly
around Mangrove Creek and Marramarra Creek, which
serve as important nurseries for estuarine fauna.

The Brisbane Water Estuary supports extensive seagrass,
mangrove, and saltmarsh habitats. Large, undisturbed
mangrove forests occur around Riley’s Island and Pelican
Island, with additional stands near Erina, Fagans Bay Inlet,
and Narara Creek. Saltmarsh communities, often fringed
by Estuarine Swamp Forest (dominated by swamp oak with
sedge and rush understorey), are common along the major
creeks throughout the estuary. Importantly, the waterway
also includes over 600 hectares of seagrass meadows, with communities are concentrated in Kincumber,
Cockle Bay, Cockle Channel, Riley’s Island, and The Broadwater.

Figure 2-22 Mangrove forests in the middle
estuary (source: Rachel Whiteley)
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Pittwater supports a relatively lower proportion of
mangrove forest and saltmarsh communities. This
is primarily due to a lack of suitable substrate,
reflecting the estuary’s steep topography and the
limited development of tidal flats along its shoreline.
Despite this, the estuary contains over 250
hectares of ecologically significant seagrass beds,
which provide critical habitat and support high
levels of biodiversity. Particularly important
seagrass meadows are located at Palm Beach and
Careel Bay, where extensive communities of
Strapweed (Posidonia australis) are found — see
Figure 2-23. Posidonia australis is listed as an
endangered population under the NSW Fisheries
Management Act 1994 due to its sensitivity to
physical disturbance and declining distribution Figure 2-23 Posidonia Australis (Source: DPIRD)
across NSW estuaries. Its presence in Pittwater

(and Brisbane Water) underscores the ecological importance of the estuary and the need for ongoing
protection and management.

Terrestrial vegetation in the contributing catchment plays an important role in the estuary, providing habitats
for terrestrial species, underpinning hydrological processes in the catchment, as well as lending to the social
amenity of the area. Coastal Swamp Oak Forest is an important terrestrial estuarine ecological community that
can be intertidal (though not exclusively) and are important carbon sinks. The large, protected areas of native
vegetation throughout the catchment act as natural filters of catchment runoff thus improving water quality in
the estuary (Alluvium, 2022a).

2.2.2 Fauna

The HNRS supports an exceptionally diverse range of fauna due to its extensive aquatic, estuarine, and
riparian habitats, and the significant proportion of protected lands within the catchment. Over 1,100 native
vertebrate species (including more than 160 species of fish), and 1,700 invertebrate species have been
recorded in the system (Gerhke & Harris, 1996; WRL, 2003).

Avifauna within the catchment is diverse, though
urbanisation has altered bird populations, with
smaller bush birds declining and larger, more
adaptable species (e.g. Sulphur-crested
Cockatoo, Rainbow Lorikeet, Noisy Miner, and
Australian White Ibis) becoming more abundant
(Recher, 2010). Estuarine zones support iconic
waterbirds such as pelicans, cormorants, egrets,
eagles (see Figure 2-24) and seagulls, while
migratory shorebirds like the Eastern Curlew and
Curlew Sandpiper frequent key habitats
including Brisbane Water and Lower
Hawkesbury mudflats.

The estuarine fish community is highly
dependent on access to multiple functional
zones of the system. Species exhibit varying
migratory patterns, with some (e.g. estuarine
residents and marine stragglers) occupying

Figure 2-24 Wedge-tailed eagle at Brooklyn (source:
Ran Fuchs)
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brackish zones year-round, while others (e.g. migratory species) rely on seasonal or life-stage-based
movements between freshwater and marine environments (Lloyd, et al., 2012). Key estuarine and transitional
species include Australian Bass, Eels, Dusky Flathead, Yellowfin Bream, and Sand Whiting. Freshwater
reaches support species such as Australian Smelt, Gudgeons, and Freshwater Mullet, while the lower estuary
is home to important invertebrates like mud crabs, school prawns, and Sydney Rock Oysters (Alluvium,
2022a).

The estuary also hosts populations of marine mammals, including Indo-Pacific bottlenose dolphins, Australian
Fur Seals (see Figure 2-26), and seasonal whales such as the Humpback Whale. Reptiles and amphibians
such as the Green Turtle and the Green and Golden Bell Frog are also recorded across the catchment.

With extensive urban and agricultural pressures
throughout the HNRS and the wider greater Australian
eastern seaboard, many ecological communities and
native species are listed as endangered or protected
under the Environment Protection and Biodiversity Act
(1999) (Cth), NSW Biodiversity Conservation Act
2016, and Fisheries Management Act 1994.

There are also international agreements that protect
migratory birds and their habitat including the Chinese
Australian Migratory Bird Agreement (CAMBA),
Japanese Australian Migratory Bird Agreement
(JAMBA) and Republic of Korea Australian Migratory
Bird Agreement (ROKAMBA) (Water Technology,
2020; Alluvium, 2022a).

Figure 2-25 White’s Seahorse (Hippocampus
whitei) - found in Brisbane Water
(source: Central Coast Council)
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2.3 People, Culture, and the Local Economy

2.31 Cultural Heritage

Traditional Custodians

The HNRS is home to a rich and enduring Aboriginal heritage, with cultural connections to Country that stretch
back over 50,000 years and continue to this day (Dyarubbin, 2025). Given the scale of the CMP study area
and its contributing catchment, multiple Aboriginal groups have longstanding connections to the land and
waterways — see Figure 2-27.

Traditionally, the Greater Sydney region
is home to several clans of the Darug

Legend
= = = Ross Boundary

. . e el Darkinjung
people (alternative spelling Dharug). The | ==
Darug inhabited the area between Port e /’
Jackson and Botany Bay in the east, the — P )
Georges River to the south-west, and the . Ferry

Hawkesbury River in the north-west
(GML Heritage, 2021) Across the Upper
Hawkesbury River Estuary, the
Richmond-Windsor region was inhabited

Guringal

D
arug (Coastal Darug)

by the people of the Burreberongal, Cattai  gundungurra

and Kurrajong Clans which were situated ¢ # CoasiibaitigiEola)
on the south, east and north of the river

respectively (Barani, 2025). -

North of the Hawkesbury in the Central g Tharawfl :

Coast Region was home to the
Darkinjung people (alternative spellings
Darrkinyung, Darkinjan, Darkinung). The
traditional boundaries of Darkinjung land extend from the Hawkesbury River in the south, Lake Macquarie in
the north, the McDonald River and Wollombi up to Mt Yengo in the west and the Pacific Ocean in the East
(GML Heritage, 2021).

Figure 2-27 Aboriginal cultural boundaries in the Sydney
region. (Source: GML, 2021)

The Lower Hawkesbury area was originally inhabited by the Guringai people, who occupy the area across
Sydney stretching from Broken Bay (in the north) to Port Jackson (in the south) and the Lane Cove River (in
the west). Two groups of the Guringai people occupied the area which is now Ku-ring-gai National Park: the
Garigal people and the Darramuragal people (AHO, 2025).

Cultural Heritage Values

This deep history of connection has shaped a cultural landscape rich in both tangible and intangible Aboriginal
heritage. Indigenous cultural heritage includes sites, places, objects and stories that hold significance due to
traditions, customs, beliefs, and ancestral ties. These values reflect the continuous presence and cultural
practices of Aboriginal peoples.

The Hawkesbury River, known to the Darug people as Dyarubbin (also spelled Deerubbin), was - and remains
- a place of great cultural and ecological importance. It is a significant place in Dreaming stories, rich in
resources, and a critical means of transport (GML Heritage, 2021). It provided food (such as fish, eels, mussels,
oysters), supported bird life, and was a spiritual and cultural focal point for the community (Dictionary of
Sydney, 2021; BMT WBM, 2014a).
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Across the HRNS, thousands of
Aboriginal cultural heritage sites have
been recorded - and many more remain
unidentified. These include:

m  Tangible sites such as middens,
grinding grooves, rock engravings
(see Figure 2-28), cave art, stone
arrangements, and burials.

m Intangible values including creation
stories, place names, ceremonial
grounds, and cultural lore associated
with specific locations.

Data from the NSW State Government’s
Aboriginal Heritage Information
Management System (AHIMS) reveals
that the Hawkesbury Shelf Marine
Bioregion holds the highest number of
registered Aboriginal heritage sites of any

Figure 2-28 Engraving of aquatic animal (fish, shark or dolphin)

- ) oY - in Parr State Conservation Area. Note: the figure has
marine bioregion in NSW - with over 6,500 been enhanced by shading. (source: GML, 2021)
sites located within or up to 500 m of the

NSW Marine Estate. This total equals the number of sites recorded across all other marine bioregions

combined (Feary, 2015).

2.3.2 Population and Demographics

The Greater Sydney Region has a total population of 5.3 million persons recorded at the 2021 Australian
Census (DPHI, 2025). By 2041, this number is projected to grow by an additional 1.4 million people -
representing a compound annual growth rate of approximately 1.2%.

Population projection data sourced from the NSW Government (DPHI, 2025) has been aggregated at the LGA
level and is summarised by region in Table 2-3. This table shows expected population growth across the 6
CMP Partner Councils LGAs and those in the broader Hawkesbury—Nepean Catchment, highlighting
urbanisation trends and future development pressures that have been considered in the development of this
CMP.

Table 2-3 Population growth across the HNRS catchment 2021-2041

Region ‘ 2021 ‘ 2041 ‘ Annual Increase
Hawke_sbury Estuary Partner 1,150,000 1,420,000 +1.1%
Council LGAs

Hawkesbury-Nepean o
Catchment Councils LGAs 2,000,000 2,720,000 +1.5%
Total Across Partner and o
Catchment LGAs 3,150,000 4,140,000 +1.4%

More detailed LGA-level projections for the 6 CMP Partner Councils are shown in Table 2-4. While most of
these LGAs are expected to experience moderate growth, The Hills LGA stands out with a projected growth
rate of 2.7% per annum - driven by major residential developments in Box Hill and Kellyville, both within the
North West Growth Area.
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Table 2-4 Projected population growth across the Partner Council LGAs: 2021-2041

LGA 2021 Population 2041 Population Annual Increase
Central Coast 348,500 408,400 +0.8%
Hawkesbury City 67,600 77,200 +0.7%
The Hills Shire 192,700 328,600 +2.7%
Hornsby Shire 152,200 169,800 +0.5%
Ku-ring-gai 124,700 158,300 +1.2%
Northern Beaches 264,600 275,800 +0.2%

Significant growth is also forecast for the Western Parkland City, as outlined in A Metropolis of Three Cities —
The Greater Sydney Region Plan (Greater Sydney Comission, 2018). This includes a major urban expansion
corridor between Campbelltown and Penrith, centred around the emerging Western Sydney Airport Precinct
(TFNSW, 2024) - see Section 2.6.2.

As urban development accelerates across the HNRS, associated increases in stormwater runoff and industrial
discharges are likely to place growing pressure on the health of the river system. These impacts must be
proactively managed through the CMP to support the long-term resilience of the catchment and estuary. The
CMP provides an important avenue through which to integrate water-sensitive urban design, green
infrastructure, and stronger planning controls into the growth strategy for these rapidly expanding areas.

2.3.3 Community Uses and Values

The HNRS is a nationally significant waterway offering scenic amenity and diverse recreational opportunities
to regional population of over 4 million people (see Table 2-3). The river system is deeply woven into the lives
of its local communities, offering a unique blend of environmental, cultural, and recreational values. From
swimming, fishing, and boating to quiet moments of connection, reflection, and escape - the waterways support
physical and mental wellbeing, provide vital links to place and heritage, and underpin local tourism, recreation,
and social connection. The river system isn’t just a natural asset - it's a shared space where community,
culture, and nature come together.

During Stage 2 of the CMP, a detailed study was undertaken to identify and map the community values and
uses across the HNRS (Alluvium and Mosaic Insights, 2023):

B A snapshot of the community values across the HNRS is provided in Figure 2-29.

B A snapshot of the community uses across the HNRS is provided in Figure 2-30.
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The Upper Hawkesbury community values maintaining river health and Wisemans Ferry Community members consistently indicated their appreciation for the

upholding environmental values. There are also rich Traditional Owner
values in the area. However, gaps in mapping Aboriginal sites have high-
lighted the need to view Aboriginal Cultural Heritage as the connection of
people to land and from a landscape perspective. Community members
appreciate the catchment as a retreat from city life, a place to relax, spend
time with loved ones and enjoy themselves.

Hawkesbury-Nepean River system as an escape from the city and fast-
paced everyday life, and a place to relax, spend time with loved ones and
enjoy themselves. The aesthetics and the amenity of river is highly valued
by community. Environmental waterway values include elements that are
intrinsic to the ecological health of the waterways.

Y

Marramang Creek
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Berowra Creek The Brisbane Water community values physical health and wellbeing,

The Pittwater community values social health and wellbeing, connection connection to place, and environmental values. The Our Coast, Our

to place, and environmental values. More than a third of marinas surveyed 4 Mooney Mooney Creek Waterways survey found that a large majority strongly agree that wa-
provide education, and programs for the public, including sailing and EPE oL ek R RN INNELS Ok terways contribute to their personal health and wellbeing. Community
water safety. While tourism is important, growth must be well-managed members highly rate the natural views, amenity, and beauty of the area,
to avoid adverse impacts on the natural environment and local aesthet- describing it as “a beautiful place to live."

o

ics valued by the community. The community highly values both aquatic Brookl "\\ Mullet Creek
and terrestrial environments for their natural landscapes and ecological
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nection to place, and environmental values. According to the Our Coast,
Our Waterways survey, community members highly rate the natural views,
amenity, and beauty of the area. Additionally, the Central Coast COUNCl'S  sssssssssssssssssssssssssssssssssssssssssssssssssnss

community survey found that recreational opportunities and access to W Upper Hawkesbury River Estuary
waterways were the highest values of waterways, followed by beauty and s Lower Hawkesbury River Estuary
aesthetics, and water way cleanliness. Pittwater Estuary

Broken Bay

s Brisbane Water
Figure 2-29 Community Values across the HNRS (Alluvium and Mosaic Insights, 2023)
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The Upper Hawkesbury community values swimming, water skiing, fishing; canoe- Wisemans Ferry In the Lower Hawkesbury, in water activities include swimming,
ing, boating, kayaking, bushwalking, camping, birdwatching, eyeling, and picnicking. water skiing, and exploring by children. On water activities include
They recognize the economic value of the waterways in tourism and agriculture. boating, canoeing, kayaking, paddling, jet skiing, and rowing.

Land-based activities valued by the community include bushwalk-
ing, camping, birdwatching, cycling, and picnicking. The commu-
nity recognizes the economic value of the waterways, with con-
cerns about catchment health. Accessibility is also important, with
improved waterway access a key issue.

5 .
0004

In Brisbane Water, in-water activities such as swimming and wa-
ter skiing are popular, with many respondents reporting daily or
weekly engagement in these activities. On-water activities like
boating, recreational fishing, and rowing are also common. Land
based recreational activities include walking, cycling, and running
'iﬂ’r?&"f"%? along waterways, as well as picnicking and BBQs. Many respondents
AL believe that access to waterways should be enhanced, including the
development of shared pathways, jetties, and boat ramps.

Although access to waterways is highly valued, the community perceives current
access as limited and would appreciate increased access.

Pittwater Estuary

00O -

In the Pittwater, in-water activities such as swimming are popular, while on-water

activities like fishing, boating, and kayaking are also common. The area hosts vari-
ous businesses and industries, including marinas, commercial fishing, and tourism
facilities. Accessibility to the waterway and foreshore is important, with a desire for sesesssesnnnes
improved access to walkways, cafes, and recreational fishing areas. The Pittwater .
waterway is a primary tourism attraction, employing a significant portion of the local . -

F 4 Mooney Mooney Creek

workforce and attracting a large number of visitors annually. Mullet Creek

Co

KU-RING-GAI

\

Qna Vale
In Broken Bay, the community participates in a range of activities, including in-water

activities like swimming and surfing and on-water activities like boating, recreational M
fishing, and rowing. Many community members do these activities on a regular basis
throughout the week. Adjacent recreational activities include walking, cycling, and R e (SR Ca s LR G A O 1 . Upper Hawkesbury River Estuary
running along waterways, as well as picnicking and BBQs. The community strong- )
ly supports improving access to waterways with shared pathways, jetties, and boat B Lower Hawkesbury River Estuary
ramps. Pittwater Estuary

Broken Bay

I Brisbane Water

i

Figure 2-30 Community Uses across the HNRS (Alluvium and Mosaic Insights, 2023)
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The Hawkesbury River is an extremely popular, but diverse waterway in terms of its recreational usage. The
river is utilised extensively for a range of different activities. Across the upper reaches of the Hawkesbury River
between Windsor and Wisemans Ferry, major recreational uses include water skiing and wakeboarding. Non-
powered watercraft activities such as kayaking and canoeing are popular in the more natural areas such as
the Colo River and Webb’s Creek (BMT WBM, 2013b; TINSW, 2015). The Hawkesbury River also hosts
several major local sporting events (sailing, rowing, and water skiing) throughout the year, including the Bridge
2 Bridge Water Ski Classic and The Hawkesbury Canoe Classic.

Throughout the Lower Hawkesbury recreational fishing is extremely popular with NSW Fisheries estimating
there to be 150,000 recreational fishing outings in the Hawkesbury River per year (BMT WBM, 2008). In
addition to boat-based fishing, there are a variety of locations from which fishing is permitted from the shore,
including Parsley Bay, Cowan Creek and McKell Park (WRL, 2003).

Brisbane Water sees a concentration of boating, fishing, kayaking, and Personal Water Craft (PWC) use, with
increased activity in summer. These recreational pursuits contribute significantly to the area’s lifestyle appeal,
drawing both residents and visitors and supporting the local tourism and hospitality economy.

Pittwater is among the busiest waterways
in NSW, featuring large vessels on swing
moorings and eight marinas, with usage
intensifying on weekends and during
holidays (see Figure 2-32). Conflicts occur
between sailing, kayaking, fishing, kite-
surfing, and other activities (Water
Technology, 2020).

Broken Bay’s beaches - including Ocean,
Umina, Pearl, and Patonga - offer high-
value recreational experiences, especially
for swimmers, kiteboarders, kitesurfers
and surfers (see Figure 2-31).

Figure 2-31 Ocean Beach is a popular recreational destination

The region supports over 100,000 boating (source:iCentralCoast.com)

licence holders (about 19% of all NSW licences) and 41,000 registered vessels (17% of the State’s total).
Recreational infrastructure includes 40 public boat ramps and over 100 public access points such as jetties,
wharves, and pontoons (TfNSW, 2015; Rolyat Services, 2013) — see Table 2-1 and Figure 2-32.

Figure 2-32 Left: Boating at Sandbrook Inlet, Brooklyn (source: Corleone Marinas), and Right: Pittwater
(source: allboatbrokerage.com).
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2.3.4 Economic Values

Commercial Fishing and Aquaculture

The HRNS is a vital natural asset that supports a broad spectrum of economic activities across Greater Sydney
and the Central Coast. Its economic contribution spans aquaculture, agriculture, tourism, recreation, and

ecosystem services, underlining its importance to the region’s “blue economy.”

The river has long supported aquaculture and commercial fishing, with the Lower Hawkesbury and Brisbane
Water estuaries historically serving as key hubs for oyster farming. While oyster production peaked in 2000—
01 at nearly $10 million in value (adjusted to present-day dollars), the industry has since declined due to
disease outbreaks, including QX disease in 2004 and Pacific Oyster Mortality Syndrome (POMS) in 2013,
which wiped out 90% of stock in some areas (Rubio, Frances, Coad, Stubbs, & Guise, 2013). By 2023-24, the
total value of oyster production had recovered to generate around $4.5 million - representing around 6% of the
state’s total oyster production value (DPIRD, 2025a).

Figure 2-33 Hawkesbury River Aquaculture (Source: Hornsby Shire Council)

The largest sector of commercial fishing in the Hawkesbury estuary is the prawn trawl (EPT) fishery. This
involves the harvesting of school prawns, squid and fish (Kimmerikong, 2005). The Hawkesbury River EPT
Fishery operates in waters from the ocean entrance, upstream to the vehicular ferry at Lower Portland. The
fishery is estimated to generate an annual catch with a monetary value of around $3.5 million (DPI, 2017).
Commercial fishing is banned in Brisbane Water but permitted in Broken Bay and offshore (TfNSW, 2015).

Ecosystem Services

As part of the Stage 1 Scoping Study (Water Technology, 2020), a preliminary economic valuation was
undertaken of the ecosystem services across the Hawkesbury River Estuary. This assessment used the
methodology developed by Costanza et al. (2014), which assigns indicative economic values to different
biomes based on their ecological functions and contributions. While not a detailed economic analysis, the
intent of this assessment was to provide a high-level estimate to provide an economic basis for investment in
environmental asset protection across the HNRS. Ecosystem services such as storm protection, erosion
control, carbon storage, and waste treatment were considered, particularly for key biomes like mangroves,
saltmarsh, seagrass, and open estuarine waters. The outcomes estimated that the ecosystem services of the
estuarine reach of the Hawkesbury River (including Pittwater Estuary and Brisbane Water Estuary) are of the
order of $1.4 billion per year in real 2025 terms.

Tourism and Recreation
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The Brisbane Water, Pittwater and Hawkesbury River estuaries provide significant economic value to the
Greater Sydney and Central Coast regions in the form of tourism. The close proximity to the high-density
population bases of Sydney and the Central Coast provide significant opportunities for day trip tourism and
domestic and international overnight visitor stays.

Domestic day trip tourism is highly focused on n
the coastal zone — and the environmental,
recreational and aesthetic aspects of the
Hawkesbury River act as a strong tourist draw
card for activities such as watercraft activities
(such as kayaking — see Figure 2-34), fishing,
nature observation, recreational and charter
boating, and bushwalking through the
expanse of national parks of the study area.

The system provides direct economic value
through industries that include (but are not
limited to) charter boating and day cruises,
fishing and whale watching. The majority of !
these businesses operate out of Brisbane

. Figure 2-34 Kayaking the Hawkesbury (Source: Destination
Water, Pittwater and the Lower Hawkesbury g NSB\IN) 4 vl

River at Brooklyn.

Rolyat Services (2013) estimated that across the activities of sightseeing, camping, swimming, recreational
fishing and boating, the Hawkesbury River Estuary receives over 1.3 million annual day visits, with a combined
economic value of over $45 million per annum.

24 Legislative Context

The legislation and policy governing management of study area is complex and includes acts and policies from
all levels of government. A brief overview of the most relevant acts is provided herein for context; however,
more information can be found in the Stage 1 Scoping Study (Water Technology, 2020).

Coastal Management Act 2016

The CM Act establishes the framework and sets forth the objectives for coastal management in NSW. The
purpose of the CM Act is to manage the use and development of the coastal environment in an ecologically
sustainable way, for the social, cultural, and economic well-being of the people of NSW (DPIE, 2019).

The CM Act lists a series of objects that must be considered when developing a CMP (refer to Part 3 of the
Act). There are also objectives provided for each of the 4 coastal management areas. The objectives in the
CM Act have been considered and addressed in this CMP in the following ways:

m  The Vision, and Objectives of this CMP are based on, and consistent with, the objectives set forth in the
CM Act.

m  Stage 1 of the CMP has considered the State and regional policies and plans prescribed by the Act.

B The studies undertaken in Stage 2 of the CMP have assessed in detail the various coastal zone issues,
and hazards outlined in the CM Act and the CM Manual (OEH, 2018c).

m  Stage 3 of the CMP (WT 2025) has involved a high level of consultation with the HRNS communities and
relevant stakeholders to develop a series of management actions intended to address these issues and
risks in an integrated and strategic manner. In doing so, the suite of actions:

Promotes the objects of the Act
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Gives effect to the management objectives for the coastal management areas covered by the
program.

m  Stage 4 of the CMP has been developed in consistency with the statutory requirements of the Act, and
the mandatory requirements set out in NSW Coastal Management Manual (OEH, 2018e).

State Environmental Planning Policy (Resilience and Hazards) 2021

State Environmental Planning Policy (Resilience and Hazards) 2021 updates and consolidates into one
integrated policy a series of previously enforced SEPPs, including: SEPP 14 (Coastal Wetlands), SEPP 26
(Littoral Rainforests) and SEPP 71 (Coastal Protection), including clause 5.5. of the Standard Instrument —
Principal Local Environmental Plan.

The R&H SEPP streamlines coastal development assessment requirements, identifies development controls
for consent authorities to apply to each coastal management area to achieve the objectives of the CM Act, and
establishes the approval pathway for coastal protection works (DPIE, 2019).

State-wide mapping that accompanies the R&H SEPP is available for the coastal wetlands and littoral
rainforest area, the coastal environment area, and the coastal use area. The mapping of coastal vulnerability
areas is undertaken as part of CMP development, based on either existing coastal hazard mapping, or
mapping to be developed during Stage 2 of the CMP.

Marine Estate Management Act 2014

The Marine Estate Management Act 2014 (MEM Act) forms part of the NSW Marine Estate Management
Framework. The framework comprises statutory instruments, strategies, assessment, plans and policy
settings, and is administered under the auspices of the Marine Estate Management Authority (MEMA).

The primary objective of the MEM Act is to enable the strategic and integrated management of the NSW marine
estate, which includes marine waters, estuaries, and the coastal zone (MEMA, 2019). The Act aims to maintain
a healthy, productive, and biologically diverse marine estate while also supporting its economic, cultural, social,
and recreational use. It also facilitates scientific research, education, and the effective management of marine
parks.

Key legislative instruments under the MEM Act include:
®  Marine Estate Management Regulation 2017

®  Marine Estate Management (Management Rules) Regulation 1999.

In addition, the NSW Marine Estate Management Strategy 2018-2028 (MEMA, 2018) was developed to guide
coordinated actions over a ten-year period and is discussed further in Section 2.6.

The Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 (EP&A Act) provides the statutory framework for land
use planning and development assessment in NSW. It is a key mechanism for implementing actions identified
in Coastal Management Programs (CMPs), as it governs how coastal management objectives and hazard
information are integrated into local planning instruments such as Local Environmental Plans (LEPs) and
Development Control Plans (DCPs). The EP&A Act also establishes the processes for environmental impact
assessment, including under Part 4 (development consent) and Part 5 (activities by public authorities), which
may be relevant to the implementation of CMP actions such as coastal protection works or restoration projects.
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2.5 Roles and Responsibilities

2.51 Overview

The current governance across the coastal zone is multi-layered, with the waterways, foreshore, and
catchment of the study area (and associated assets) owned and managed by a number of stakeholders across
multiple levels of government. An overview of the roles and responsibilities across the HRNS coastal zone and
its broader catchment is provided in Table 2-5.
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Table 2-5 Roles and responsibilities across the HNRS catchment

Details Governance Coastal Zone Land Coastal Zone Waterway
Responsibilities Tenure Asset Management
CMP STUDY AREA
Local Government
Central Coast Council v v v
Hawkesbury City Council v v v
The Hills Shire Council v v v
Hornsby Shire Council v v v
Ku-ring-gai Council v v v
Northern Beaches Council v v v
State Government
Department of Climate Conservation Programs, Heritage and Recreation v
(E::sirr]gr?r’ni:?;gnyé U:/?ater National Parks and Wildlife Services v v v
Environment Protection Authority v
Department of Planning, Crown Lands v v v
Housing and Infrastructure
Planning and Assessment v
Department of Primary Fisheries and Forestry v
Dovaionment egemal - Nsw Food Authorit v
Greater Sydney Local Land Services v
Transport for NSW Maritime v v
Maritime Infrastructure Delivery Office v v
Department of NSW State Emergency Service v
Communities and Justice
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Details Governance Coastal Zone Land Coastal Zone Waterway
Responsibilities Tenure Asset Management

Department of Premier and | NSW Reconstruction Authority v

Cabinet

State Owned Statutory WaterNSW v v

Corporations Sydney Water v v

Other Marine Estate Management Authority v

Local Aboriginal Land Councils (LALCs)

Darkinjung LALC 4

Deerubbin LALC v

Metropolitan LALC v

BROADER HNRS CATCHMENT ‘

Blacktown City Council

Blue Mountains City Council

Camden Council

Campbelltown City Council

Cessnock City Council

Fairfield City Council

Goulburn Mulwaree Council

Lithgow City Council

Liverpool City Council

Mid-Western Regional Council

Oberon City Council

Penrith City Council

DN N I N I N N O N I N I N N N I N R N
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Details Governance Coastal Zone Land Coastal Zone Waterway
Responsibilities Tenure Asset Management
Queanbeyan-Palerang Regional Council v

Singleton Council

Upper Lachlan Shire Council

Wingecarribee Shire Council

Wollondilly Shire Council

AU N NI NI N

Wollongong City Council
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2.5.2 Local Government

There are six (6) local government areas that border the tidal waterways of the estuary, and an additional
eighteen (18) local government areas encompassing the wider Hawkesbury-Nepean River Catchment (either
wholly or partly). These are listed in Table 2-5 and depicted in Figure 2-35.

An overview of the range of council roles and responsibilities as they relate to the CMP is provided in Table 2-6
below. These roles broadly fall into three categories: issue management, land and asset management, and
planning.

Table 2-6 Local government roles and responsibilities across the coastal zone

Issue Management | Land and Asset management | Planning ‘

= Coastal, estuary and = Coastal and estuary = Strategic Planning - including
waterway management infrastructure implementation of regional

= Water quality monitoring and | = Stormwater and drainage strategies, development of
research infrastructure Community Strategic Plans

(CSP’s) and Local Strategic

= Floodplain and flood risk * Road, traffic and parking Planning Statements (LSPS)
management infrastructure and other strategies

= Vegetation protection and = Open space and community - Development and
management assefs implementation of planning

» Fauna protection and » Management of beaches and controls (including LEPs and
conservation beach access DCP’s)

= Catchment management = Management of foreshore = Implementation of IP&R

= Community Events parks and access (including framework

=  Community consultation, walerway EgRse) = Development and
engagement and education * Management of bushland implementation of CMP’s

reserve

= Cultural Heritage

= Recreational use of the
estuaries and waterways

= Compliance and education
activities (environmental and
development)

= Bushfire planning and
management

= Management of WWTPs and
in some cases Water Supply

Councils are key custodians of estuarine and catchment infrastructure such as boat ramps, seawalls,
breakwaters, stormwater systems, foreshore access points, and open space assets. In some cases, councils
also manage significant water supply infrastructure - for example, Mangrove Creek, Mardi, and Mooney
Mooney dams are owned and operated by Central Coast Council.

Beyond physical assets, councils are responsible for a range of issues across the catchment, including cultural
heritage, recreational use, community events, estuary and floodplain management, and biodiversity
conservation. Many also undertake water quality monitoring, as discussed in Section 9.

In their planning roles, councils regulate land use and development within their LGAs to ensure outcomes that
reflect the environmental, social, and economic values of the estuary and its catchment. This includes
managing cumulative impacts of development to support long-term sustainability.

For councils in the upper catchment, responsibilities focus on waterway health - including the management of
agricultural runoff, stormwater discharges, and industrial waste - all of which contribute to the downstream
condition of the estuary.
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2.5.3 State Government

There are over fifteen (15) state government agencies with management roles and responsibilities across the
study area that are relevant to the CMP. These agencies are spread across 5 separate state government
departments. These agencies and their position within the wider NSW state government organisational
structure are identified in Table 2-5. Some of these agencies have a land and asset management role, whilst
others are issues based. A brief summary of the roles and responsibilities of the most relevant state
government departments and agencies is provided below.

2.5.31 The Department of Climate Change, Energy, the Environment, and Water

Conservation Programs, Heritage, and Recreation Group

Many of the CMP stakeholder organisations are positioned within DCCEEW, and their responsibilities across
the study area, relate to land and asset management, issues management, and planning and assessment.
DCCEEW (CPHR) is responsible for administering the CM Act and provides oversight of the State’s coastal
management program. Within the DCCEEW (CPHR) organisation structure, the Biodiversity Conservation and
Science Directorate provides oversight in the development of each council’'s CMPs and provides data and
technical advice as needed. It also administers the Coastal and Estuary Grants Program that provides funding
for councils to prepare and implement their CMPs.

National Parks and Wildlife Service

Within the DCCEEW organisation structure, lies the NSW National Parks and Wildlife Service (NPWS), which
is responsible for management under the National Parks and Wildlife Act 1974 of 23 different reserves and
parks that are located either partly or wholly within the CMP study area, including those listed in Table 2-7 and
depicted in Figure 2-36. Several of these reserves have extensive water frontages, making NPWS a critical
stakeholder in the management and use of the estuary and its surrounding landscapes.

Table 2-7 NSW NPWS land located across the HNRS coastal zone

National Park Estate ‘

= Berowra Valley National Park | = Long Island Nature Reserve = Rileys Island Nature Reserve
= Bouddi National Park = Maroota Ridge State = Saratoga Island Nature
= Brisbane Water National Park Conservation Area Reserve
= Cattai National Park = Marramarra National Park = Scheyville National Park
« Cockle Bay Nature Reserve = Muogamarra Nature Reserve | = Spectacle Island Nature
= Dharug National Park = Parr State Conservation Area Rgserve S
- Ku-ring-gai Chase National = Pelican Island Nature = Wisemans Ferry Historic Site
Park Reserve = Wollemi National Park
= Lion Island Nature Reserve = Pitt Town Nature Reserve = Yengo National Park
= Popran National Park

NPWS plays a significant role in the region, with responsibilities including active conservation and habitat
protection, fire management, tourism and visitation management, research, education, and the protection of
both Aboriginal and European cultural heritage across its estate.

Many of the parks listed in Table 2-7 receive high levels of tourism and recreational use and contain key
infrastructure such as boat ramps, walking tracks, and visitor amenities that provide direct access to the river
system and its foreshore. While a broad range of waterway infrastructure is located throughout the HNRS,
some of the most notable NPWS-managed assets include (but are not limited to):
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®  The Basin Campground (Pittwater) — A popular site featuring camping and picnic facilities, with supporting
permanent infrastructure and direct access to the Pittwater estuary.

®  Akuna Bay (Cowan Creek) — Home to recreational boating infrastructure including marina facilities and
associated amenities.

m  Bobbin Head and Apple Tree Bay (Cowan Creek) — Well-used public spaces that include a marina, boat
ramp, public pontoon, picnic facilities, and walking trails, supporting both passive and active recreational
use of the estuary.

Figure 2-36 Top Left: Ku-ring-gai National Park. Top Right: Berowra Valley National. Bottom Left: Dharug
National Park. Bottom Right: Cattai National Park (NPWS, 2025)
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Figure 2-37 Top Left: The Basin Campground. Top Right: Akuna Bay. Bottom Left: Bobbin Head visitor
precinct. Bottom Right: Apple Tree Bay (NPWS, 2025)

Environment Protection Authority

The NSW Environment Protection Authority (EPA) is the primary environmental regulator for New South
Wales. Councils, Sydney Water and other organisations hold a number of environment protection licences
issued by the NSW EPA under the Protection of the Environment Operations Act 1997. These licences
generally relate to Wastewater Treatment Plants, Landfill Sites and Quarries, and Disused Landfill Sites Under
Remediation.

2.5.3.2 The Department of Planning, Housing and Infrastructure

Crown Lands

Within the Department of Planning, Housing and Infrastructure (DPHI), Crown Lands is responsible for the
administration and / or management of Crown land under the Crown Land Management Act 2016. Crown lands
include submerged Crown land, seabed and subsoil to 3 nautical miles from the coastline of NSW that is within
the limits of the coastal waters of the State.

Planning and Assessment

DPHI — Planning & Assessment is responsible for assessing and determining development proposals,
including State Significant Projects. Its role is to ensure that economic growth and the creation of new jobs are
balanced with the needs of local communities and environmental protection, and that major developments,
infrastructure, and industrial sites are delivered in accordance with strict planning and environmental
conditions.

This group also has responsibilities relating to coastal policy and its implementation. Councils may need to
engage with DPHI — Planning & Assessment if they propose to amend any R&H SEPP mapping of Coastal
Management Areas through a planning proposal process.
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2.5.3.3 The Department of Primary Industries and Regional Development

The Department of Primary Industries and Reqgional Development — Fisheries and Forestry

The Department of Primary Industries and Regional Development — Fisheries and Forestry (DPIRD Fisheries)
is responsible for administering the Fisheries Management Act 1994 and ensures decisions made about land
management and development avoids and minimises impacts on fisheries resources. Its responsibilities also
include the licensing of recreational fishers, enforcement of bag limits, and permits for commercial fishing
activities. It is responsible for threatened species conservation and marine vegetation protection (including
mangroves, saltmarsh and seagrass) across the waterways of the study area. DPIRD Fisheries administer the
MEM Act in coordination with the NSW Marine Estate Management Authority (MEMA).

NSW Food Authority

The NSW Food Authority (NSWFA) is responsible for food safety and consumer food protection across the
state. It licences approximately 300 businesses in the shellfish sector across the state - made up of around
270 oyster farmers and 30 shellfish wild harvest businesses (NSWFA, 2025). Its other core responsibility in
relation to the CMP is the development of harvest area management plans for commercial shellfish cultivation
and harvesting.

Greater Sydney Local Land Services

Greater Sydney Local Land Services (GS LLS) was established under the Local Land Services Act 2013 to
provide agricultural production advice, biosecurity, natural resource management and emergency
management functions cross the Greater Sydney region (GS LLS, 2023). GS LLS engages in regional and
sub-catchment Natural Resource Management (NRM) planning, training and education for the community in
areas such as farm management practices, as well as environmental monitoring of horticultural practices. GS
LLS also delivers grant and funding programs to support natural resource management and sustainable
agriculture activities. The GS LLS region covers approximately 2,300,000 ha and sits within the Sydney Basin
bioregion (GS LLS, 2023).

2.5.3.4 Transport for NSW

The Transport for NSW (TfNSW) cluster is comprised of an extended network of agencies. TINSW sets the
strategic direction for transport and works in partnership with government transport operating agencies and
private service providers to deliver improved transport outcomes for the community and economy of NSW.

Maritime

Maritime sits within TINSW as the state’s maritime safety regulator for commercial and recreational vessels
and their operators. Maritime’s role within TINSW is to promote safe, responsible, and sustainable use of
waterways, including but not limited to the enforcement of safe on-water vessel practices, the administration
of recreational vessel licenses and vessel registrations, and provision of guidance for safe navigation.

Itis also responsible for the direct delivery of a number of maritime infrastructure projects, as well as investment
in many others across the state. Other responsibilities include property administration, policy development,
strategic planning and infrastructure management related to commercial and recreational boating — including
some of the boat ramps and public jetties, wharves and pontoons across the study area (noting that most boat
ramps are generally owned and managed by local councils).
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The Maritime Infrastructure Delivery Office

The Maritime Infrastructure Delivery Office (MIDO)
is a specialist unit within NSW Maritime,
established as a joint initiative of the former Roads
and Maritime Services and the Department of
Industry. Its purpose is to enhance the
coordination and delivery of coastal and boating
infrastructure projects across New South Wales.
MIDO supports a wide range of uses, including
recreational boating, fishing, tourism, and
commercial maritime activities.

MIDO is responsible for delivering key projects and
programs including programs administered by
TINSW for boating infrastructure, the NSW
Coastal Infrastructure Program, and the NSW
Coastal Dredging Strategy. Under the dredging
strategy, the Ettalong Channel has been identified Figure 2-38 Dredging in the Ettalong Channel in 2025
as a priority investment location (see Figure 2-38), (TFNSW, 2025)

with dredging works proposed to maintain safe

navigational access, particularly for local ferry services and other marine users (TfNSW, 2025).

2.5.3.5 The Department of Communities and Justice

The NSW State Emergency Service

The NSW State Emergency Service (NSW SES) sits within the Department of Communities and Justice, with
the major responsibilities of provision of emergency and rescue during times of natural hazard emergencies
and disasters including flooding, storms (including storm tide and severe erosion events). This also includes
management of tsunami events as per the NSW State Tsunami Plan (NSW SES , 2023).

2.5.3.6 The Department of Premier and Cabinet

NSW Reconstruction Authority

The NSW Reconstruction Authority (RA) was established under the NSW Reconstruction Authority Act 2022
to proactively reduce the impact of future disasters across NSW and to help communities recover from them
faster. RA is responsible for planning and coordinating NSW’s mitigation and risk reduction activities. Core
responsibilities include:

m  Disaster Adaptation Planning (see Section 2.6), including leading the development of:

The NSW State Disaster Mitigation Plan (SDMP) — which sets out the NSW Government’s strategy
to reduce the impact and cost of natural hazards on people, homes, livelihoods, infrastructure, and
communities (NSW RA, 2024a).

Place-based Disaster Adaptation Plans (DAPs) — which set out an action plan for government, local
communities, and other appropriate organisations to work together to identify and implement the most
effective and suitable options for reducing risk. The Hawkesbury-Nepean Valley DAP is the first of its
kind in NSW.

®  Programs, grants and funding — RA manages many grants and funding programs that support
communities in building disaster resilience and reducing the risk to future hazards.

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 56
I EEEEEEEEEEEEE——



= WATER TECHNOLOGY
g WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

2.5.3.7 State Owned Statutory Corporations
WaterNSW

WaterNSW is a state-owned corporation established under the Water NSW Act 2014 and operates under an
Operating Licence issued and regulated by the Independent Pricing and Regulatory Tribunal (IPART). It plays
a key role in the Hawkesbury-Nepean catchment, primarily through its responsibilities for catchment
management and the provision of raw drinking water (WaterNSW, 2024).

WaterNSW owns and operates 11 drinking water supply dams in the upper catchment including Warragamba
Dam, the primary water source for Greater Sydney. A core function of WaterNSW is to protect and enhance
water quality within the catchments of these storages. To support this, WaterNSW operate an extensive water
quality and quantity monitoring program to track the raw water quality of both surface and ground water
sources. Monitoring includes physical, chemical, biological, radiological, hydrological and meteorological
parameters through on-line instruments, field sampling and laboratory analysis (WaterNSW, 2025; WaterNSW,
2024).

WaterNSW also extracts water in accordance with the Greater Sydney Metropolitan Region Unregulated River
Water Sources 2011 Water Sharing Plan, which requires the release of specified volumes from many of its
storages to support environmental flows in the lower catchment.

Sydney Water

Sydney Water is a statutory state-owned corporation (wholly owned by the NSW Government) established
under the Sydney Water Act 1994, that provides potable water, wastewater, and selected stormwater services
to over 5 million people across Greater Sydney, the lllawarra, and the Blue Mountains (Sydney Water, 2023).

Sydney Water operates 15 Water Resource Recovery Facilities (WRRFs) in the greater Hawkesbury-Nepean
River catchment (see Figure 2-39). All of the WRRFs, except Brooklyn, discharge to freshwater environments,
with Brooklyn discharging to an estuarine environment. Each of these facilities operates under an Environment
Protection Licence (EPL) issued by the NSW EPA. These EPLs set out detailed conditions for operation,
including limits on discharge volumes, concentrations and loads of pollutants, and monitoring requirements for
effluent released from WRREFs to the environment.

In addition to routine wastewater discharge monitoring, each EPL requires Sydney Water to undertake broader
environmental monitoring as part of the Sydney Water Aquatic Monitoring (SWAM) program (Sydney Water,
2023). Within the broader SWAM, the HNRS water quality and ecosystem health sub-program includes
monitoring at 42 sites across the HNRS and includes:

m  Effluent monitoring — assessing the quantity, quality, and toxicity of WRRF discharges.

B Receiving water monitoring — evaluating the ecological and water quality impacts of effluent on
downstream environments.

m  Recreational water quality monitoring — including participation in the NSW Beachwatch program to monitor
key public swimming sites.
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Figure 2-39 Location of WRRFs in the Hawkesbury-Nepean River catchment (Sydney Water, 2023)

2.5.3.8 Other

The Marine Estate Management Authority (MEMA) advises the NSW government on the management of the
NSW marine estate, and coordinates policies and programs for maintaining and improving the marine
environment. MEMA brings together the heads of the NSW government agencies with key marine estate
responsibilities including DCCEEW, DPIRD, DPHI, and Transport for NSW (TfNSW) (MEMA, 2019).

254 First Nations Groups
There are 3 Local Aboriginal Land Councils (LALCs) that operate within the CMP study area, including:
®  Darkinjung LALC
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®  Deerubbin LALC
m  Metropolitan LALC.

The LALCs have a degree of governance and interface with the local councils, as well as the various State
and Federal Government bodies. LALCs have a right to be informed in the planning, protection and
preservation of cultural sites and areas under the NSW Aboriginal Land Rights Act 1983 on land within their
boundaries. The LALCs aim to achieve long term economic and social solutions for the Aboriginal
communities, and preserving connections to Country through culturally informed land management.

Engaging with First Nations communities was a central focus of the CMP process, recognising the deep cultural
knowledge, lived experience, and traditional stewardship Aboriginal people bring to land and water
management across the catchment.

Engagement was undertaken with a range of groups and representatives, including:
m 3LALCs

m  Advisory or heritage committees from Hornsby and Central Coast Councils

m  Darug Custodians Aboriginal Corporation

®  Merana Aboriginal Community Association for the Hawkesbury

®  Muru Mittigar

B Wannagini and other Central Coast First Nations peoples

m  First Nations representatives from Northern Beaches LGA.

255 Community Groups

There are a number of other non-governmental organisations (NGOs) that operate across the study area.
These organisations include educational institutions, industry groups, and community and resident groups and
businesses. There are also over 100 active community consultative bodies (CCBs) and community groups
across the study area. The Stage 1 Scoping Study provides an overview of these groups (Water Technology,
2020).

2.6 Related Plans and their Linkages to the CMP

It is important to note that there are a range of external (and/or parallel) plans and programs that are relevant
to the CMP and these are implemented at a local, state, and federal level. A summary of these plans is outlined
in the Stage 1 Scoping Study (Water Technology, 2020). Those of particular relevance to key issues across
the study area are summarised below.

2.6.1 State Level Plans
NSW Marine Estate Strateqy 2018-2028

The Marine Estate Management Strategy 2018 - 2028 (MEMS) is the overarching framework to coordinate
management of the NSW marine estate until 2028. The MEMS outlines the actions needed to manage priority
threats to the benefits the community obtains from marine estate (MEMA, 2018). The MEMS sets out 9
management initiatives to support the vision and principles for marine estate management in NSW (see
Figure 2-40), with each initiative comprised of numerous actions to help manage priority threats.
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Figure 2-40 The nine management initiatives of the MEMS (MEMA, 2025)

This CMP is strongly aligned with improving outcomes for the marine estate. It and considers all these MEMS
initiatives and supports the objectives of the MEM Act. This is demonstrated in the fact that:

m  The Stage 1 Scoping Study adopted the framework of the MEMS Threat and Risk Assessment (MEMS
TARA) (BMT WBM, 2017) to identify and evaluate stressors to estuaries and coastal and marine areas.

®  The suite of technical studies undertaken in Stage 2 have included detailed assessment of key stressors
identified in the MEMS TARA (see Section 4)

m  Actions set out in Stage 4 of this CMP have been aligned with the initiatives and actions in the MEMS (see
Section 5).

The progress of the MEMS is monitored through the Marine Integrated Monitoring Program 2018-2028 (Aither,
2019), which has 3 key purposes:

1. Monitor the condition of environmental assets and how the community benefits from the marine estate to
inform a mid-term health-check.

2. Evaluate the effectiveness of the Strategy in reducing priority threats.
3. Fill key knowledge gaps that were identified in the Statewide Threat and Risk Assessment.

The Monitoring Program provides the tools and processes to evaluate whether the Strategy is achieving its
environmental, social, cultural, and economic goals. It enables the collation and integration of data from a
network of organisations including agencies, research providers, universities, local government, and the
community.

This information is fed into the adaptive Monitoring and Evaluation Framework and used to improve future
threat and risk assessments, evaluations, research projects, and management strategies (Aither, 2019). This
framework includes:

®  The NSW Community Wellbeing Framework (Gollan & Curley, 2023) provides a consistent and robust
approach to monitoring the community benefits of the marine estate, assess threats to these benefits, and
address social, cultural, and economic knowledge gaps identified in the MEMS TARA. It addresses the
lack of systematic monitoring of the human dimensions of the marine estate, and the resulting lack of
social data, which are considered key threats.

m  The Environmental Condition Framework (Thornborough, et al., 2023) outlines how the environmental
goals of the MEMS will be progressed and evaluated. Monitoring focuses on condition or stressors of the
main environmental assets under threat or delivering monitoring projects to specifically address key
knowledge gaps identified in the MEMS TARA or other relevant sources.
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Both frameworks outline the indicators to be monitored, priorities, methods and timeframes, as well as
information for public communication about marine estate monitoring projects

This CMP established linkages from the MEMS Marine Integrated Monitoring Program and the Monitoring,
Evaluation and Reporting Program of the CMP (see Section 8).

The NSW Water Quality Objectives

The NSW Water Quality Objectives (WQO) are the long-term goals set for coastal waterways (MEMA, 2025).
They are based on the benefits and services provided by healthy waterways that the community values.
Originally developed in the NSW Government in late 1990s and early 2000s, these objectives have been
recently updated as part of Initiative 1 of the MEMS (MEMA, 2018), in line with the requirements of the National
Water Quality Management Strategy (Australian Government, 2018). The update of the WQOs has included
the following:

m  Updating the community values and uses
m  Application of an updated set of Water Quality Objectives to each NSW coastal catchment.

®  Nomination of reference sites for catchments and developed guideline values for the Protection of Aquatic
Ecosystems objective, where data is available

There are 10 NSW WQOs, as depicted in Figure 2-41.
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Figure 2-41 The NSW Water Quality Objectives

The NSW Water Quality Governance Roadmap

The NSW Water Quality Governance Roadmap (DCCEEW, 2024) is a strategic document prepared by the
NSW DCCEEW to improve the way water quality is managed across the state. It was developed in response
to longstanding fragmentation in responsibilities, duplication of effort, and gaps in monitoring and governance.
The roadmap provides a coordinated pathway to strengthen governance, clarify roles, and integrate
management of water, land, and natural resources to improve waterway health and resilience. The NSW
Government is progressing 2 key pathways for improving water quality outcomes across NSW:

m Better integrating management of land, water and natural resources:

To address the complexity of the existing fragmentation of water quality management in NSW, the
NSW Government is transitioning towards a more “integrated catchment management” (ICM)
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approach. The roadmap set out the need to establish a statewide integrated catchment management
framework, which recognises the interconnectedness between waterways and land use, at a
catchment scale. Future progression towards a statewide ICM approach can and should link with the
HNRS CMP through governance, land-use planning, and monitoring and reporting (see below).

B |Improving water quality data management and monitoring:

Water quality data is collected, stored and used by a range of state government agencies as well as
councils. There is also no centralised guidance to specify what good water quality data looks like in
relation to NSW’s data sharing platforms, to inform what data to collect, store and manage. There are
also different approaches and tools used for publication, interpretation and communication of water
quality data. The roadmap recognises that while water quality data systems exist, there are
opportunities to improve the efficiency and effectiveness of water quality information collection,
sharing and use. This includes improving monitoring arrangements to align monitoring programs and
fill gaps in data, improving the data collected (including quality assurance processes) and how to
store, access, share and interpret the data and monitoring results. The progression of the roadmap
should link with the MER of the HNRS CMP.

The NSW State Disaster Mitigation Plan

In February 2024,
Authority
Mitigation Plan (SDMP) (NSW RA, 2024a).

The NSW SDMP:

the NSW Reconstruction
(RA) published the State Disaster

(
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NRNANAANN

N
20

m [dentifies NSW’s exposure to a range of
natural hazards, such as bushfires and floods,
and assesses how the associated risk changes
over time due to population growth and climate
change (see Figure 2-42).

m |dentifies a toolkit of options to reduce our
exposure and vulnerability to natural hazards.

®  Provides a comprehensive plan of 37 short to
medium term actions to address policy and
program gaps that work to reduce the costs
and impacts of disasters.

m  Supports local disaster adaptation planning.

The SDMP places a strong emphasis on risk
reduction through strategic land use planning and
integrates a broad spectrum of natural hazards
including (but not limited to) all 7 coastal hazards
defined in the CM Act (see Figure 2-42).

In doing so, it has clear alignment with the
objectives of the CMP and serves as a state-level
planning framework that complements and
reinforces local CMPs by addressing coastal
hazard risk at a broader, strategic scale.
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The SDMP serves are a state level planning document to address multi-hazard risk, with clear linkages to the
CMP in that through its strategic initiatives to address coastal hazard risk at a state-wide planning scale. It
considers risk reduction measures through a similar hierarchy to the CM Manual:

B Managed relocation, such as voluntary buy-back schemes and the coordinated resettlement of at-risk
communities.

m  Mitigation infrastructure, including seawalls, beach nourishment, and foreshore protection structures.

m  Strategic planning controls, such as zoning, development restrictions, and land use exclusions in high-
risk areas.

m  Early warning systems to improve community response to hazard events.

m  Community education and preparedness programs to build resilience at the local level.

In this context, the CMP benefits from the strategic direction set by the SDMP, particularly where it relates to
long-term coastal risk reduction, planning reform, and the alignment of local actions with state-wide hazard
mitigation priorities

The NSW Boating Infrastructure and Dredging Scheme

In 2025, TINSW announced the commencement of the NSW Boating Infrastructure and Dredging (BID)
Scheme (TfNSW, 2025). The scheme consists of 5 sub-programs:

B Boating Infrastructure for Communities Grants Program — superseding the previous Boating Now
Program, this program will put greater emphasis on improved access for aging boaters and boaters with
disabilities.

B Boating Infrastructure Maintenance Grants Program — providing funding to asset owners across NSW to
undertake minor repair and maintenance works on public boating infrastructure.

®  Boating Infrastructure Emergency Repair Pool —funding support for owners of public boating infrastructure
to repair or replace assets impacted by natural disasters and severe weather events.

®  Priority Dredging Program — funding for MIDO to deliver new dredging projects at key priority sites critical
to boating and safe waterway navigation.

m  Committed Dredging Projects — committed dredging projects at Swansea, Ettalong (see Figure 2-38),
Coffs Harbour and Myall River, and the development of 10-year environmental planning approvals to
dredge nine high priority areas

The BID Scheme represents a major opportunity to align infrastructure investment with estuary management
goals. As such, there is strong potential for synergies between the BID Scheme and the HNRS CMP,
particularly where dredging, access improvements, and asset resilience projects help to address
sedimentation, enhance waterway connectivity, and support long-term coastal and estuarine health.

2.6.2 Regional and Catchment Level Plans

Hawkesbury-Nepean Valley Disaster Adaptation Plan

Disaster Adaptation Plans (DAPs) are local or regional place-based plans that are intended to assess the
specific natural hazard risks for an area now and in the future. They are intended to set out the projects,
strategies or actions to be taken to prevent or reduce the risks and the disasters they may cause.

The Hawkesbury-Nepean Valley (HNV) DAP is the first of its kind in NSW and is (initially) solely focusses on
catchment flood risk — building on the outcomes of the Hawkesbury-Nepean River Flood Study (NSW RA,
2024b) - and draws on decades of technical analysis and flood risk assessment to better understand the
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drivers and consequences of major flood events. It aims to guide coordinated action to reduce risk to life,
property, and community resilience in one of the most flood-prone regions in the catchment.

The HNV NDAP serves as a complementary planning document to the CMP, addressing the risks associated
with catchment flooding, just as the CMP focuses on coastal hazard risk. Together, they provide a coordinated
and system-wide approach to managing natural hazards across both the estuarine and upstream catchment
areas.

The Dyarubbin (Hawkesbury River) Cultural Restoration Strateqy

The Dyarubbin Cultural Restoration Strategy (CRS) (NSW
Government and Water Technology, 2025) has been developed
to guide the protection, restoration, and management of
Aboriginal cultural landscapes throughout the Hawkesbury River
estuary. While the CRS responds directly to the impacts of the
2020-2024 flood events - which caused significant damage to
cultural heritage sites - its purpose extends beyond physical
restoration. The strategy is also focused on building long-term
resilience into both the estuarine landscape and the capacity of
Aboriginal communities to manage, protect, and maintain cultural
values through self-determined Care for Country practices.

There are strong synergies between the CMP’s management
actions (particularly those outlined in Strategy 8) and the priorities
identified in the CRS. Both documents were informed by
extensive engagement with First Nations groups along the
Hawkesbury River. These shared foundations create a unique
opportunity for coordinated delivery. In practical terms, this may
mean that some or all of the CMP’s culturally focused Dyarubbin (Hawkesbury River)
management actions may be delivered through the CRS, with Cultural Restoration Strategy
joint implementation arrangements and funding pathways. MARCH 202t

This alignment not only supports the objects of the CM Act and
the MEM Act - particularly in recognising Aboriginal cultural
values and involving local communities in management - but also Figure 2-43 The Dyarubbin CRS
strengthens the long-term resilience of both natural and cultural

assets across the estuary system.

The Greater Sydney Regional Plan

A Metropolis of Three Cities — the Greater Sydney Region Plan was developed by the Greater Sydney
Commission, and outlines the overarching vision for the Greater Sydney Region. The plan sets a 40-year
vision (to 2056) and establishes a 20-year plan to manage growth and change for Greater Sydney in the
context of social, economic and environmental matters (Greater Sydney Comission, 2018). It sets forth a vision
for the region as a metropolis of three unique but connected cities to accommodate population growth with
associated planning, land use, transport and infrastructure — see Figure 2-44.

The plan outlines 4 overarching goals of collaboration, liveability, productivity and sustainability with ten
directions identified to deliver those goals. This CMP aligns with several of these key directions. The plan
includes 5 district plans for the implementation at a district level, and 3 of these districts overlap with the study
area catchment — the Western District, the Central District and the Northern District.
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Waterways are part of the green =
infrastructure that support the vision of plan
(Greater Sydney Comission, 2018). While
two-thirds of Greater Sydney’s urban areas
are within coastal and harbour catchments,
the most significant change in Greater
Sydney is set to occur on the Cumberland
Plain centred around South Creek which
flows north into the Hawkesbury-Nepean
River.

Central River City Eastern Harbour City

The NSW Government is currently
investigating  different water recycling
schemes and applications for both
non-potable (for example, irrigation and
industrial) and indirect potable (for example,
replenishing groundwater systems) water
reuse as part of the initiative.

The Central Coast Regional Plan 2036 C'""Pbe“'ﬂw'“b’

-Ma‘_cgﬁ!*aqr

! WA
In a similar vein, the Central Coast Regional AR
Plan 2036 (DPE, 2016) sets regional Figure 2-44 A Metropolis of Three Cities — The Greater
planning priorities for the Central Coast and Sydney Region Plan (Source: GSC, 2018)
provides guidance and direction for regional
and local planning decisions over a 20-year
period to 2036. It provides an overarching framework to guide land use planning, development proposals and

infrastructure funding decisions. The plan outlines 4 overarching goals:

m A prosperous Central Coast with more jobs close to home;

m  Protect the natural environment and manage the use of agricultural and resource lands
m  Well-connected communities and attractive lifestyles

m A variety of housing choice to suit needs and lifestyles.

The NSW Government has established the Central Coast Delivery, Coordination and Monitoring Committee
to deliver, coordinate and be accountable for achieving the vision and goals of the Plan (DPE, 2016).

2.6.3 Local Level Plans

As per the requirements of the Local Government Act 1993, all NSW local governments are required to prepare
a series of strategic plans that conform to the structure of the state Integrated Planning and Reporting (IP&R)
Framework. The structure of this framework is depicted in Figure 2-45, and a brief overview of the components
is provided below. A summary of relevant planning documents is provided in Table 2-8.
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State Plans and Strategies

and P

Plans JO Statement of Strategic
Reglonal Priorities

Ongoing monitoring and review

Other Councll Strategies
and Plans
Exampies include:
Disabiiity Inclusion Access Plan
Local Strategic Planning Statement
Environmental Strategles

Ongolng monitaring and review

Figure 2-45 Integrated Planning and Reporting Framework (NSW Office of Local Government, 2025)

Community Strategic Plans

The Community Strategic Plan (CSP) is the overarching, visionary document that translates the community’s
key priorities and aspirations into long-term strategic goals that guide the future direction of the LGA. The Plan
represents the highest level of strategic planning undertaken by a local council. A CSP essentially addresses
4 key questions for the community:

®  Where are we now?
®  Where do we want to be in ten years’ time?
®  How will we get there?

®  How will we know when we have arrived?

All other plans developed by councils in the study area (such as CMPs) must reflect and support
implementation of their CSP. In fact, under the CM Act, the objectives and management actions developed as
part of CMPs are required to be strategically aligned with the objectives and strategies outlined in each partner
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council’'s CSP. Linkages to the various CSPs of the partner councils are provided in the Stage 1 Scoping Study
Document (Water Technology, 2020).

Resourcing Strategy

The Community Strategic Plan provides a vehicle for each community to express its long-term aspirations.
However, these aspirations will not be achieved without sufficient resources — time, money, assets and people
—to implement them. The Resourcing Strategy is critical link when translating strategic objectives into actions.
The Resourcing Strategy consists of three inter-related elements:

B  Long-Term Financial Planning

m  Asset Management Planning

m  Workforce Planning

The Resourcing Strategy makes clear what elements of the CSP the council will take responsibility for. Other

levels of government, business, non-government organisations, community groups and individuals will also
have a role in achieving the outcomes of the CSP.

As its name suggests, each of the elements of the Resourcing Strategy also play a role in resourcing the
achievement of the Delivery Program and Operational Plans, as well as any other strategic plans the council
has developed to support the achievement of the CSP (NSW Office of Local Government, 2025).

Resourcing implications of the CMP should be reflected in the Resourcing Strategy and CMP actions relating
to Partner Council assets should be considered in the relevant Asset Management Plan.

Delivery Programs and Operation Plans

The Delivery Program (DP) is a 4-year plan that turns the strategic goals found in the CSP into actions. It is
the point where a council makes a commitment to the CSP, and act upon those issues that are within its area
of responsibility. The DP identifies all of the key activities the council has committed to undertake over its four-
year term. All plans, projects, activities and funding allocations of the council must be directly linked to the DP.

The Delivery Program should be reviewed every year as the council prepares the next Operational Plan. If any
significant amendments are proposed to the Delivery Program, the council must re-exhibit it, explaining the
proposed changes and inviting community comment (NSW Office of Local Government, 2025).

Forthcoming and ongoing CMP actions for the relevant 4-year period must be included in the associated
delivery program for each Partner Council.

Operational Plans

The Operational Plan is a one year plan that spells out the detail of the Delivery Program, identifying the
individual projects and activities that will be undertaken in a specific financial year to achieve the commitments
made in the four year Delivery Program (NSW Office of Local Government, 2025).

The Operational Plan must include the council’s detailed annual budget, along with the council’s Statement of
Revenue Policy, which includes the proposed rates, fees and charges for that financial year. Forthcoming and
ongoing CMP actions are scheduled into each years’ operational plan.

Local Strategic Planning Statements

Under the EP&A Act there is a requirement for councils to prepare and prepare a Local Strategic Planning
Statement (LSPS), which sets out the 20-year vision for land use in the local area, and how change will be
managed into the future.
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These plans provide a link between the state government’s strategic plans and local council’s local land use
plans and guidelines. The LSPS forms part of a council’'s IP&R Framework, providing an important link with
the CSP.

Local Environment Plans and Development Control Plans

Each Partner Council possesses a Local Environment Plan (LEP), which all NSW local governments are
required to prepare under the direction of the state government. The purpose of LEPs is to regulate land use
and development. They guide planning decisions for local governments and allow councils to regulate the
ways in which all public land may be used and protected through zoning and development controls.

The associated Development Control Plan (DCP) provides detailed planning and design guidelines to support
the planning controls in each LEP.

Reporting

Reporting is a key element of the IP&R framework. Councils must prepare an Annual Report that provides
information regarding progress and success in implementation of the Operational Plan and Delivery Program.

Other Relevant Local Plans

Local councils also develop and implement a range of other local level plans relevant to the study area. These
plans vary from one LGA to the other, but generally include variations of the following to name just a few:

B Floodplain risk management studies and plans for creeks and sub-catchments
m Integrated water management plans and stormwater management plans

m  Heritage management plans

®  Climate change mitigation and adaptation plans

m  Biodiversity, vegetation and pest species management plans

®  Plans of Management for crown reserves and community lands

B Housing and land use strategies

®  Economic development and tourism strategies

m  Waste strategies

B Bushfire risk management plans

m  Master planning and public domain projects.
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Instrument

fls
LSRN

Central Coast Council

Local planning instruments of the Partner Councils

Northern Beaches
Council

Ku-ring-gai Council

Hornsby Shire Council
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The Hills Shire Council

Hawkesbury City
Council

Community One Central Coast: Northern Beaches Community Strategic Hornsby Shire Towards Hills 2050 = Our Hawkesbury

Strategic Central Coast, Community Strategic Plan 2035 Community Strategic 2045 - Community

Plan Community Strategic Plan 2040 Plan - Your vision | Strategic Plan
Plan 2018-2028 Your future 2035

Local Local Strategic Towards 2040 - Ku-ring-gai Local Future Hornsby - Hills Future 2036 - = Hawkesbury Local

Strategic Planning Statement Local Strategic Strategic Planning Local Strategic Local Strategic Strategic Planning

Planning 2020 Planning Statement Statement 2020 Planning Statement Planning Statement Statement 2040

Statement 2020

Local Central Coast LEP Northern Beaches Ku-ring-gai LEP Hornsby LEP 2013 The Hills LEP 2019 = Hawkesbury LEP

Environment 2022 LEP 2026* 2015 2012

Plans

Development Central Coast DCP Northern Beaches Ku-ring-gai DCP Hornsby DCP 2013 The Hills DCP 2012 = Hawkesbury DCP

Control Plans 2022 DCP 2026# 2016 2023

# Note that Northern Beaches Council is currently working to consolidate its existing suite of LEPs and DCPs. This process is expected to be completed by the time the CMP in

certified and enacted.
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3.1 Overview

Section 21 (3) (b) of the CM Act requires the application of a risk management process when preparing CMPs
and identifying where management actions are required (OEH, 2018a). Accordingly, during Stage 1 of the
CMP, a first-pass qualitative risk assessment (FPRA) was undertaken in accordance with the following
guidance and frameworks:

®  The requirements outlined in the NSW Coastal Management Manual (OEH, 2018b).

B The threat and risk assessment framework presented in the Marine Estate Management Strategy Threat
and Risk Assessment (BMT WBM, 2017)

® The risk management principles and process described in ISO 31000:2018, Risk management —
Principles and guidelines, provides principles, framework and a process for managing risk (ISO, 2018)

The various threats and stressors associated with the HNRS were identified through stakeholder engagement,
review of previous estuary and coastal studies, and reference to the Marine Estate Threat and Risk
Assessment (BMT WBM, 2017). Based on this preliminary review, a total of 67 stressors were identified,
spanning 5 key threat categories, as illustrated in Figure 3-1.

= Coastal and Estuarine
Hazards

j Urbanisation and
_ 2] Lane Use Impacts
Key Estuarine

Threats

ANles;  Waterway Use and
' Resource Conflict

% Governance

Figure 3-1 Threat Categories across the HNRS

During Stage 2 of the CMP, these stressors were further assessed through a suite of detailed technical studies
(see Section 4.3). These studies built on the Stage 1 FPRA and focused on identifying key risks, vulnerabilities,
and opportunities across the study area to inform the development and prioritisation of management actions
in Stages 3 and 4.

In accordance with the Mandatory Requirements for CMPs (OEH, 2018a), the risk assessment work
undertaken in Stages 1 and 2 considered both current and emerging risks over a range of planning horizons -
including present-day, 20-year, 50-year, and 100-year timeframes - to account for projected impacts of climate
change, population growth, and future development within the coastal zone.

A brief snapshot of these stressors and associated risks is provided in Section 3.2 to 3.5.
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3.2 Coastal and Estuarine Hazards

The CMP process facilitates identification of areas impacted by various coastal and estuarine hazards and
enables an assessment of the relative risk of each of these hazards. The CM Act recognises 7 coastal hazards
within the NSW coastal zone, as summarised in Figure 3-2.

Coastal hazards addressed in this CMP

>

<. AT

%&’

(3) Coastal lake or
(1) Beach erosion (2) Shoreline recession watercourse entrance
instability
~ ! s
2 * -@®-
:.')Aa;-.- A‘.‘
i T i
T T e
e N N N N
(4) Coastal cliff / slope (5) Coastal inundation (6) Tidal inundation

instability
& &

g b ohe

(7) Erosion and inundation of foreshores caused by tidal waters and the
action of waves, including the interaction of those waters with
catchment floodwaters

Figure 3-2 The legally defined coastal hazards set out in the CM Act

Over the coming decades, the impacts of climate change - including sea level rise, increased storm intensity,
and altered rainfall and runoff patterns - will be superimposed over these existing hazards, increasing their
severity, frequency, and spatial extent. As a result, the management of coastal risks in this CMP has
considered forward-looking strategies that account for long-term climate projections and the cumulative
impacts on coastal communities, ecosystems, and infrastructure. A brief summary of the key coastal hazard
risks is provided below.

3.21 Beach Erosion and Long Term Shoreline Recession

The most severe beach erosion events affecting the study area are driven by East Coast Lows (ECLSs) -
intense, episodic low-pressure systems that develop off the east coast of Australia. These systems are
characterised by damaging winds, heavy rainfall, storm surges, and high-energy wave conditions, and are a
primary driver of short-term coastal hazards along the NSW coast (DPE, 2023).

The beaches of Broken Bay - including Ocean—Umina Beach, Pearl Beach, and Patonga Beach - are directly
exposed to southerly and easterly swell from the Tasman Sea, making them particularly susceptible to storm-
induced erosion. Historical erosion has been well documented along these shorelines, placing coastal assets
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and infrastructure at significant risk during major storm events. At Ocean—Umina and Ettalong beaches,
erosion processes are further influenced by the complex entrance dynamics of the Brisbane Water estuary,
where interactions between tidal flows, sediment transport, and wave action create a highly variable and
challenging coastal environment (WorleyParsons, 2014).

Some of the most severe coastal hazard events in living memory occurred during the mid-to-late 1970s, when
a cluster of ECLs between 1974 and 1978 caused widespread beach erosion and coastal inundation along the
NSW coastline, including the Broken Bay and Pittwater regions (WorleyParsons, 2014). More recently, ECL
events in 1985, 1986 (see Figure 3-3), 2015 (see Figure 3-4), 2016 and 2020, have continued to cause
significant impacts to beaches across the study area.

Figure 3-3  Erosion at Ocean Beach in 1985. Right: Storm Conditions at Pearl Beach, August 1986
(WorleyParsons, 2014)

Figure 3-4 Beach erosion at Ocean and Umina Beaches in 2015

In Pittwater, the northern shoreline - including Mackerel Beach on the western side and the eastern shores
north of Observation Point - also experiences significant wave exposure during strong southerly and easterly
storm events, particularly those associated with ECLs.

3.2.2 Tidal Inundation

Tidal inundation (often referred to as “sunny-day flooding”) refers to periodic inundation of low-lying estuarine
foreshores due to astronomical and meteorological processes. There are a number of river riverside
communities in the study area that are considered to be at risk of tidal inundation — with this risk to increase
over the coming decades with mean sea level rise.
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The NSW Estuary Tidal Inundation Exposure Assessment (OEH, 2018g) has identified land and infrastructure
around the estuaries that are at risk from inundation under a range of sea level rise scenarios. This includes
the following hotspot areas:

m Brisbane Water: Ranked as the third most vulnerable estuary system in NSW, with over 200 properties
currently exposed to tidal inundation. This number increases to approximately 2,000 properties under a
+0.5 m SLR scenario, and over 4,000 properties with +1.0 m SLR. Highly exposed locations include
Empire Bay, Davistown, Saratoga, St Huberts Island, Woy Woy, Kincumber, and Green Point (see
Figure 3-5).

m  Pittwater: Inundation risk increases substantially under future sea level rise, particularly in low-lying areas
such as Great Mackerel Beach and the Basin Campground, which are increasingly exposed under a +1.0
m SLR scenario.

m  Lower to Middle Estuary: Periodic tidal inundation is already observed in Brooklyn, Dangar Island, Milsons
Passage, and Bobbin Head, with risk escalating under future conditions.

m  Upper Estuary: ringing wetlands and low-lying agricultural areas around Webbs Creek, Wisemans Ferry,
Gunderman, Laughtondale, and Spencer are exposed to present-day inundation, and will face increased
isolation and access issues with projected sea level rise. Notably, Wisemans Ferry Road becomes
vulnerable to overtopping under future conditions.

Tidal inundation represents a major long-term challenge for many waterfront townships across the HNRS.
Unlike other coastal hazards that may occur episodically, the effects of sea level rise on tidal inundation will
be progressive, ongoing, and effectively irreversible on human timescales. As sea levels rise, inundation will
become more frequent, more severe, and ultimately permanent in some locations posing significant
implications for land use planning, infrastructure, emergency access, and community resilience in the decades
ahead — see Section 3.2.6.
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Figure 3-5 Top: Woy Woy tidal inundation in 2018. Middle: Spencer in 2025. Bottom: Bobbin Head NPWS
facilities in 2017 (source: Central Coast News)
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3.2.3 Coastal Inundation

Coastal storm tide inundation occurs when elevated ocean water levels - driven by a combination of storm
surge, wave setup, and astronomical tides - flood low-lying coastal and estuarine land. These events are
typically associated with ECLs and other intense coastal storms, and while infrequent, they can result in rapid-
onset flooding, damage to property and infrastructure, and pose risks to public safety.

Unlike tidal inundation, which occurs predictably and incrementally, storm tide inundation is often sudden and
short-lived, but far more destructive, particularly when it coincides with high astronomical tides or catchment
flooding. These events can temporarily raise water up to half a metre or more, leading to widespread flooding
of estuarine foreshores, roads, and built assets - especially in areas already vulnerable to tidal inundation.

In Stage 2 of the CMP, the Hawkesbury River Estuary Coastal Inundation Study (Rhelm and Baird, 2023)
utilised hydrodynamic modelling to assess coastal inundation risk across the lower estuary under a range of
current and future sea level scenarios. Coastal inundation mapping generated in this study indicated that many
low-lying waterfront communities throughout the HNRS - including key townships, estuarine margins, and
transport routes - are exposed to this hazard. The compounding effects of storm surge, waves, and river
flooding make it particularly difficult to manage, especially in narrow estuaries or those with constricted
entrances.

In the main Hawkesbury River, the influence of coastal storm tide inundation generally extends up to the reach
between Brooklyn and Spencer (CSS and Rhelm, 2024)

3.2.4 Combined Coastal and Catchment Flooding

The HNRS has one of the most significant flood risk exposures in NSW (CSS and Rhelm, 2024). It has a long
and well-documented history of flooding, with records dating back to 1789 - the longest continuous flood record
in Australia. More than 130 moderate to major floods have occurred since that time, including recent major
events in 2020, 2021, and 2022 (NSW RA, 2024b)(see Figure 3-6).

Figure 3-6 Flooding at Wisemans Ferry (left) and Lower Portland (right) in 2022 (source: NSW RA, 2024)

These investigations indicate that the joint occurrence of coastal and catchment flooding is considered unlikely
in the Upper Hawkesbury, due to the slow catchment response time. Typically, peak flood flows reach the
estuarine reaches of the river several days after the storm systems that generate coastal flooding (NSW RA,
2024b; CSS and Rhelm, 2024).

In contrast, the upper reaches of the Brisbane Water Estuary are more susceptible to combined catchment
and coastal flooding, particularly in constrained or low-lying sub-catchments. Locations known to be at risk
include (but are not limited to) Fagans Bay, Narara Creek, Erina Creek, Kincumber Creek, and the Woy Woy
Inlet.
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It is important to note that this CMP does not address catchment flood risk within the broader Hawkesbury—
Nepean Valley - this risk is addressed under the Hawkesbury—Nepean Valley Disaster Adaptation Plan (HNV
DAP) and the State Disaster Mitigation Plan (SDMP) led by NSW Reconstruction Authority (NSW RA, 2024a).

However, the CMP does consider the broader environmental, ecological, and residual risks posed by the
interaction of catchment and coastal flooding, particularly in estuarine systems and the marine estate - where
these processes may overlap (see Figure 3-7).

Figure 3-7 The impacts of catchment flooding on the marine estate in March 2022 (source: Sentinel)

3.2.5 Bank Erosion

Bank erosion is a widespread issue across the tidal waterways of the study area. As part of Stage 2 of the
CMP, the Hawkesbury—Nepean River System Estuary Bank Erosion Assessment and Options Report
(Alluvium, 2022b).

The study mapped erosion across 76 sites and identified several erosion hotspots, including five locations
classified as having ‘extreme erosion risk’. These include:

m Pittwater: Sand Point Beach and Great Mackerel Beach

m  Freshwater Tidal Pool reach: Argyle Bailey Reserve (see Figure 3-8), Churchills Wharf Reserve, and The
Terrace, Windsor

The study also identified a number of sites as having “high” risk, including:
®  Broken Bay: Patonga Creek

®  Freshwater Tidal Pool reach: Cumberland Reach (see Figure 3-9)

The study found that found that key factors contributing to bank and foreshore erosion include:

m  Altered flow regimes due to catchment clearing and urban/rural development
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®  High-velocity flood flows, particularly on the outer bends of river meanders, increasing shear stress and
bank instability

m  Post-flood bank saturation, leading to failure from internal seepage and lack of root reinforcement
®  Boat wash, which generates persistent wave energy causing localised erosion

®  Tidal currents and fluctuations, which transport sediment and increase wave action at variable heights - a
process expected to worsen with sea level rise

®  Wind waves, amplified in areas with reduced riparian vegetation and increased fetch.

Figure 3-9 Bank erosion at Cumberland Reach (Alluvium, 2022b)
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3.2.6 Climate Change Impacts

The Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report (AR6) opens with a stark
and unequivocal conclusion

“It is unequivocal that human influence has warmed the atmosphere, ocean and land. Widespread and rapid
changes in the atmosphere, ocean cryosphere and biosphere have occurred” (IPCC, 2021).

This statement confirms that climate change is already underway and will continue to shape the environment
for decades to come. As such, it is essential to consider the potential impacts of climate change on local coastal
processes and hazards, particularly in vulnerable estuarine systems like the HNRS.

Sea Level Rise

ARG confirms that thermal expansion of the oceans and melting of glaciers and ice sheets have been the
dominant contributors to global mean sea level rise throughout the 20th century - a trend that is expected to
continue. Between 1901 and 2018, global sea level rose by approximately 0.20 metres, with the rate of rise
accelerating over time:

® 1.3 mm/year between 1901-1971
® 1.9 mm/year between 1971-2006
® 3.7 mm/year between 2006—2018

To assess future sea level rise, ARG introduces a suite of Shared Socioeconomic Pathways (SSPs) - global
scenarios that consider different greenhouse gas emission trajectories based on a range of assumptions about
population growth, technological development, land use, and climate policy. These include:

®  Low-emission scenarios (e.g. SSP1-1.9), assuming rapid decarbonisation and sustainability
B Intermediate scenarios (e.g. SSP2-4.5), assuming moderate mitigation

m  High Emissions scenarios (e.g. SSP3-7.0), assuming limited international cooperation, slow economic
development, weak environmental policy

m  High-emission scenarios (e.g. SSP5-8.5), assuming continued fossil fuel use and limited climate action

Sea level rise projections under these scenarios suggest that, by 2100, mean sea level could rise between 0.4
and 1.4 metres relative to the 1990-2014 baseline (see Figure 3-10), depending on the global emissions
pathway.

Median/Likely range
— [l ssP3-7.0
— M ssP5-8.5
— [l ssP2-4.5

Sea Level Change (m)

Year

Figure 3-10 Projected SLR for the Sydney Region over the next century (source: NASA 6AR Projection Tool)
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The impacts of SLR will manifest as they exacerbate each of the coastal hazards that impacts the study area:

B Long-term shoreline recession is expected to intensify as sea levels rise, leading to the progressive inland
movement of coastlines and loss of coastal land.

m  Coastal estuary entrance instability will be impacted by SLR as it can alter the equilibrium of tidal flows
and affect the stability of estuary entrances.

m  SLR will increase the risk of coastal cliff and slope instability as rising water levels can undermine the
stability of coastal cliffs and slopes an increase the wave energy that coastal cliffs are exposed to.

®  Storm tide inundation will become more severe with SLR, leading to higher water levels during storms and
increased frequency and severity of coastal inundation.

m  Tidal inundation, which includes both nuisance flooding and saltwater intrusion, will become more frequent
and extensive as sea levels continue to rise, affecting low-lying coastal areas.

Broader Climate Change Impacts

The estuaries will also come under increasing pressure over the coming decades from a range of projected
climate change impacts. These are detailed in the various Stage 1 and Stage 2 reports and include:

m  Ocean (and estuarine) temperature increase: Estuaries are impacted by both changes in local coastal
catchment conditions, as well as ocean warming. Scanes et al. (2020) found that estuary temperatures in
South-Eastern Australia have increased by an average of ~2.1°C between 2007 and 2019, with higher
rates of warming in shallow lagoons and rivers compared to deeper lakes and waterways. Ecological
systems are threatened by sustained high temperatures that exceed the thermal thresholds of their
species (Verges, et al., 2014).

m  Ocean acidification:. Ocean acidification has various impacts on the different components of estuarine
ecosystems. It may cause dissolution of shells and other calcareous structures and has the potential to
disrupt marine food chains by disrupting phytoplankton communities. In addition to the ecological impacts,
increased acidity may affect physical and chemical estuarine processes by altering metal solubility and
thus water chemistry.

m  Altered storm frequency and severity: In general, both the frequency and severity of damaging storms is
predicted to increase under climate change conditions. This could result in increased risk to coastal
development and ecosystems through increased storm surge height and wave conditions.

m  Altered hydrologic and hydrodynamic regimes: The predicted reduction in total rainfall, combined with an
increase in evaporation, is likely to result in an altered balance between the marine and freshwater
distribution across the estuary (Alluvium, 2022a).

B Habitat migration and ‘squeeze’: Landward migration of low-lying intertidal habitats such as mangroves,
saltmarshes, mudflats, sand banks, and rocky shorelines will occur in response to rising sea levels
(Glamore, Rayner, & Rahman, 2016). However, existing and future coastal development will form a barrier
to wetland migration in some areas, resulting in habitat squeeze (Oppenheimer, et al., 2019). This will
have significant repercussions for estuarine ecology, most notably fringing wetlands and saltmarsh
communities (Haines & Thom, 2007).

3.3 Urbanisation and Land Use Impacts

3.31 Water Quality and Estuary Health

The HNRS and its connected estuaries are shaped by the combined influence of catchment land uses,
pollutant sources, hydrodynamic processes, and in-system cycling. As the final receiving environment for the
entire catchment, the estuary integrates the cumulative impacts of upstream activities and is especially
sensitive to inputs from urban stormwater, agricultural runoff, wastewater discharges, and disturbed sediments.
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Decades of human activity have altered the timing, magnitude, and composition of these inputs, reducing the
system’s resilience and increasing the risk of algal blooms, sediment contamination, and habitat loss.

While significant gains have been made through improved point-source controls and particularly wastewater
treatment, these have been offset by ongoing pressures from diffuse pollution, urbanisation, agricultural
intensification, and legacy contamination. Some reaches of the Hawkesbury River now consistently achieve
good to excellent water quality; however, others remain prone to degradation, particularly after heavy rainfall
when pollutant loads and turbidity rise sharply. Without continued investment in both catchment-scale
management and targeted in-estuary protection, these pressures are likely to intensify under the combined
influence of population growth, land use change, and climate variability.

DCCEEW Estuary Health Report Cards provide an annual high-level grade for each of the 3 main waterways
of the HNRS. Grades are based on two nationally agreed water quality indicators - turbidity and chlorophyll-a
- assessed against trigger values from the Australian and New Zealand Guidelines for Fresh and Marine Water
Quality (ANZECC/ARMCANZ, 2000). These indicators capture both water clarity and algal abundance,
allowing for a consistent assessment of estuary condition. Grades range from A (excellent) to E (very poor)

m  A-—excellent
®m B-good

m  C-—fair

®m  D-poor

m  E —very poor.

The grades for each of the waterways is provided in Table 3-1.

Table 3-1 DPE estuary health report card grades (Alluvium, 2022a) between 2010 and 2021

Upper Hawkesbury | Lower Hawkesbury | Brisbane Water ‘ Pittwater
2013-14
2016-17 C
2017-18 -
2018-19 -
2019-20 -
2020-21 C

Conceptual diagrams of key estuary health stressors across the HNRS and its contributing catchment are
provided in Figure 3-11 to Figure 3-13, as developed during the Stage 2 Abridgement Report (Alluvium,
2022a).
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The Sandstone Country is mostly
inaccessible and unsuitable for farming
and urban development. Much of this

area is protected in National Parks with
The headwaters of the Hawkesbury healthy catchments contributing to
Nepean River System rise near good water quality.
Goulburn and flows approximately

300 kms along the mainstem, falling
300 m in elevation until it reaches
the Pacific Ocean via Broken Bay.

Weir_s and t_iams like

Penrith Weir prevent 3 Higher quality freshwater inputs
fish migration come from the Colo, Grose and
MacDonald Rivers and their more

forested catchments
300m [

, Soils derived from Shale are more suitable to
agriculture and have supported the rise of
metropolitan Sydney. Developed catchments
here contribute to higher nutrient and
sediment pollution and altered hydrology.

Dams reduce freshwater
input and hydrological
connectivity

Industrial pollutants and
urban runoff contribute
heavy metal pollutants

and high concentrations
Sediment inputs and increased oL o e le of nutrients to the upper
with agricultural and urban land Urban waterways like South watel g, B . 2 80sford  reaches of Pittwater,
use in the upper catchment Creek are major pollutant . Cowan Creek, Berowra
sources, contributing nutrients Waters and Brisbane
and pollutants to the estuary Water.

/W

Figure 3-11 Key estuary health stressors across the HNRS catchment (Alluvium, 2022a)
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Agricultural land use and degraded

riparian vegetation have increased

the risk of bank erosion along the
upper and middle estuary

4 Higher quality fre
~ come from the Col
Reduced freshwater input, MacDonald Rivers an
channelisation and changes

in land use have reduced

~ the lateral ecological
connectivity of the estuary
and its floodplain. This can
lead to the reduced

productivity of the estuary.

Freshwater extraction for human consumptive
use drastically alters the hydrological regime of §
the HNRS, reduces the flushing capacity of the
upper estuary, and changes the salinity profile
with corresponding ecological impacts.

Chemical contaminants are
bound up in sediments with & ! e
higher concentrations near * & FE N\ RN I P Mo P w
& . Substantial nutrient inputs from urban waterways = _
. such as South Creek and Cattai Creek, and '
agricultural catchments upstream increase the
s likelihood of eutrophication and harmful algal
~ blooms between Yarramundi and Wisemans Ferry.
g lenl 5

Increased sediment inputs and
ered hydrology due to urban

1

Upstream reaches of Berowra Creek, it s el . Wi ! : Coastal processes such as aceanic
Cowan Creek and Pittwater are poorly i P oot BORINBE b7 : | waves and tidal currents influence
flushed and industrial and sewage i A 1ONAE P/ u§i sediment dynamics shgplng the

inputs can cause eutrophication and ‘ : sandy shorelines in Pittwater,
harmful algal blooms. . Broken Bay and Ett
entrance to Bris

The Lower Hawkesbury, Brisbane Water and
Pittwater support healthy populations of
important estuarine macrophytes including
seagrass, saltmarsh and mangroves. These
ecosystems are threatened by various
stressors including recreational boating,
pollution, and sea level rise.

Urban and industrial land use in
the Brisbane Water catchment,
especially in Narara Creek, Erina
Creek, and the poorly flushed

Pittwater is beneficially influenced by tidal flushing Marine exchange and mixing maintain

which maintains mostly good water quality with some oceanic conditions with high salinity and | Kincumbet:Broadwater can redlce
areas close to urban drainage areas experiencing good water quality in the Lower Estuary i PRt A
= § - ; : water quality by introducing excess
degraded conditions following wet weather including Broken Bay and most of Pittwater. nutrients and pollutants.

Figure 3-12 Key estuary health stressors across the HNRS estuary (Alluvium, 2022a)
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Figure 3-13 Conceptual model of critical processes operating HNRS estuary
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Urban Stormwater and Agricultural Runoff

The HNRS catchment supports a wide variety of land uses, including national parks and bushland, agriculture,
rural residential areas, and dense urban development. While each of these land uses can contribute pollutants
to waterways, the most significant and persistent impacts on water quality are typically associated with
urbanised and industrial catchments.

Subsequently, urban stormwater is one of the most significant and widespread contributors to water quality
decline in the HNRS, particularly in sub-catchments with high density urban and suburban land usage (see
Figure 3-14). During rainfall events, these hard surfaces rapidly shed water, carrying with it a complex mixture
of contaminants including sediments, nutrients, heavy metals, hydrocarbons, pesticides, and gross pollutants.
Without infiltration or treatment, these pollutants are washed directly into stormwater drains and waterways.
The impact is particularly severe in areas with limited tidal flushing, where contaminants can accumulate in the
water column and sediments rather than being dispersed to open coastal waters (Alluvium, 2022a; Water
Technology, 2020).

Figure 3-14 Industrial land usage at Narara Creek, Gosford (source: TINSW)

In the Upper Hawkesbury, the most prominent stormwater-affected hotspots occur at the confluences of South
Creek and Cattai Creek, with water quality generally poorer between Windsor and Sackville (BMT WBM,
2013a). These reaches receive high nutrient and sediment loads, compounded by restricted flushing during
low-flow conditions. In the Lower Hawkesbury, the upper reaches of Berowra Creek are particularly affected,
with limited circulation, elevated pollutant loads, and long residence times combining to create persistent water
quality issues (BMT WBM, 2008). Across Brisbane Water, urbanised catchments such as Narara, Erina, and
Kincumber Creeks are well-established
sources of degraded water quality (see
Figure 3-14), with sharp increases in turbidity
and pollutant concentrations following rainfall
(Cardno Lawson & Treloar , 2008).

Agricultural runoff is another major source of
pollutant loads, particularly nutrients and
sediments (BMT WBM, 2013a). Runoff from
rural properties can contain fertilisers,
pesticides, hydrocarbons, and animal wastes,
all of which are mobilised during wet weather.

Intensive agricultural zones between Windsor

. Figure 3-15 Extensive agricultural land use at Freeman
and the Lower Hawkesbury (see Figure 3-15) Reach
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are especially significant contributors, with South Creek and Currency Creek identified as major sources of
nitrogen and phosphorus (Alluvium, 2022a). These discharges are closely linked to the proliferation of algal
blooms and aquatic weeds in affected reaches (BMT WBM, 2008).

The combined influence of urban stormwater and agricultural runoff is well illustrated by pollutant load
modelling and monitoring data. Figure 3-16 and Figure 3-17, present an overview of pollutant loads entering
the HNRS catchment, based on the NSW Estuary Health Risk Dataset (DPIE, 2019b).

Legend
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Figure 3-16 Total Nitrogen Load (kg/halyear) across the HNRS catchment
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Figure 3-17 Total Phosphorus Load (kg/halyear) across the HNRS catchment
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These datasets show that heavily urbanised and intensively farmed sub-catchments consistently deliver the
highest loads of nutrients, sediments, and contaminants. While wastewater treatment upgrades have
significantly reduced point-source discharges, diffuse catchment sources remain the dominant driver of water
quality decline, particularly following high-intensity rainfall events that generate rapid and largely untreated
runoff to the estuary.

Wastewater Discharges

Water Resource Recovery Facilities
(WRRFs) have historically been a major
nutrient source to the estuary. Although
Sydney Water's Priority Sewerage
Program and subsequent upgrades
have significantly reduced the number of
discharging plants and improved effluent
quality, there remain at least 12 facilities
discharging more than 1.2 megalitres
per day into the Hawkesbury—Nepean
system (see Figure 2-39).

The largest of these are at Penrith,
Quakers Hill, Riverstone, Rouse Hill,
and St Marys (Figure 3-18). Even with
tertiary treatment, these discharges
contribute nutrients that, in combination

with ~ other  sources, can fuel Figure 3-18 St Marys WWRF (source: Sydney Water)
eutrophication.

On-site sewage management systems at rural and foreshore properties present an additional risk, as many
are not designed for high intensity use such as holiday rentals, leading to nutrient and pathogen leakage into
waterways.

Boating activities add a further layer of impact, particularly in marinas and yacht clubs where fuel residues,
anti-fouling paint particles, and contaminated bilge water can enter the estuary.

Sediment Contamination

Sediment contamination is a significant issue in certain locations, particularly near boating facilities and
industrial discharge points. In the Upper Hawkesbury, sediment contamination is largely associated with urban
stormwater and agricultural inputs between Windsor and Cattai (BMT WBM, 2013a). In the Lower Hawkesbury,
Pittwater, and Brisbane Water, sediments near marinas, boatyards, and mooring areas have elevated
concentrations of copper, mercury, lead, tributyltin, and other pollutants (Water Technology, 2020; BMT WBM,
2008). In Brisbane Water, contamination is also linked to urban runoff from Erina and Narara Creeks (Cardno
Lawson & Treloar , 2008). Once bound to sediments, these contaminants can persist for decades, periodically
re-entering the water column through disturbance by waves, currents, dredging, or bioturbation.

Eutrophication and Harmful Algal Blooms

Eutrophication and harmful algal blooms (HABs) remain an ongoing concern in the HNRS, particularly in areas
with high nutrient loads and conditions that promote water column stratification. particularly in locations with
high nutrient loads and conditions that favour water column stratification. Elevated concentrations of nitrogen
and phosphorus stimulate excessive algal growth, which reduces water clarity, depletes dissolved oxygen, and
in some cases, produces toxins that pose risks to human health, aquaculture, and ecosystem stability
(Alluvium, 2022a).
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In the upper estuary, nutrient pulses from inflow events can rapidly trigger blooms, while in the lower estuary,
stratified waters with limited vertical mixing create conditions that allow blooms to persist (BMT WBM, 2008;
Alluvium, 2022a). Toxic dinoflagellate blooms, especially in Berowra Creek, are linked to shifts in nutrient ratios
and both natural and human drivers (Hornsby Shire Council, 2025) — see Figure 3-19.

Although wastewater treatment upgrades since the early 2000s have reduced nitrogen loads and chlorophyll-
a concentrations, nutrients from sediments can still fuel blooms when resuspended by storms or boating. HABs
can cause oyster harvest closures, degrade recreational amenity, and shift ecosystem composition. Managing
the risk requires tackling both catchment nutrient sources and in-estuary processes, reducing external inputs
while also limiting internal nutrient release and improving flushing in vulnerable areas.

Figure 3-19 Algal blooms at Berowra Creek in the Lower Hawkesbury (MHL, 2025)

3.3.2 Habitat Disturbance and Loss of Biodiversity

Clearing and Disturbance of Riparian and Aquatic Habitats

Loss and degradation of riparian and aquatic habitats is a widespread and ongoing issue across the HNRS,
reducing ecosystem resilience and habitat diversity.

The historical studies of the freshwater tidal pool and upper estuary have identified disturbance and clearing
of riparian vegetation as a priority concern (BMT WBM, 2013a). Key causes include illegal vegetation clearing
by landowners to improve views or access, unregulated or ad hoc bank stabilisation works that disturb soils
and vegetation, stock access that damages banks and tramples native vegetation, and the encroachment of
private development onto public riparian land. These activities can destabilise banks, increase erosion, and
reduce shading and habitat complexity (Water Technology, 2020).

Across the Lower Hawkesbury, a long history of agricultural expansion and urban development has resulted
in the widespread removal of riparian vegetation and the degradation of adjoining terrestrial habitats (WRL,
2003; BMT WBM, 2008). This has reduced the buffering capacity of riparian zones, allowing more sediment,
nutrients, and pollutants to reach the waterway.

Pittwater and Brisbane Water feature long stretches of urbanised shoreline, where foreshore development and
seawalls have replaced complex natural edges with simplified structures that support fewer species. Erina and
Narara Creeks, in particular, have experienced substantial loss of riparian vegetation in their middle and upper
reaches, reducing bank stability and contributing to sedimentation (Cardno Lawson & Treloar , 2008).

Foreshore infrastructure such as jetties, pontoons, and seawalls further exacerbate impacts by shading the
seabed, reducing seagrass growth, and altering benthic fauna communities. Increased development also
brings more visitation, pollution, trampling of vegetation, and disturbance to wildlife. Where erosion or flooding

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 88
I EEEEEEEEEEEEE——



[l

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

threatens built assets, the response is often hardening the foreshore, further simplifying habitat and reducing
suitability for intertidal and shallow-water species. While sensitive design can reduce these effects, it is not
always incorporated into development approvals (Alluvium, 2022a).

Invasive Species

The HNRS is affected by a range of invasive species - both flora and fauna - that threaten biodiversity, alter
ecosystem processes, and in some cases, directly impact commercial and recreational use of the waterways.

Invasive fauna include both aquatic and terrestrial pests. Oyster aquaculture has suffered significant losses
from disease outbreaks such as Pacific Oyster Mortality Syndrome (POMS) and QX disease, which can
decimate stock within weeks and take years to recover (DPI, 2021).

Feral Pacific Oysters have also established on
foreshores and maritime infrastructure, displacing
native species and altering intertidal habitat
structure. In freshwater environments, introduced
fish such as the common carp (Cyprinus carpio)
disturb sediments during feeding, increasing
turbidity, releasing nutrients, and reducing habitat
quality for native fish — see Figure 3-20. Other pest
fish, including mosquitofish (Gambusia affinis),
prey on or outcompete native species (DPI, 2010).

Terrestrial pests are common in surrounding

F
i A
- .
|
national parks and reserves, with cats, dogs, foxes, -~

rabbits, and European honeybees preying on  figyre 3-20 The common carp Cyprinus carpio (DPI
native fauna, competing for nesting sites, and 2010)

altering vegetation communities (BMT WBM, 2008;

BMT WBM, 2013a). Emerging pest animal species reported
in the Hawkesbury—Nepean region by Livestock Health and
Pest Authorities include feral horses (Equus caballus), and
feral and wild deer (Dama, Cervus, Axis spp) (DPI, 2010).

Invasive flora is also widespread along riparian margins and
foreshores. The aquatic weed Leafy elodea (Egeria densa)
proliferates through much of the Upper Hawkesbury,
forming dense mats that restrict water flow, reduce light
penetration, and alter oxygen levels (BMT WBM, 2013a). In
the Lower Hawkesbury and Pittwater, the noxious
macroalga Caulerpa taxifolia  colonises estuarine
sediments, outcompeting seagrasses and modifying fish
and invertebrate habitats (Water Technology, 2020) — see ; o
Figure 3-21. The invasive rush Juncus acutus is also ‘ ;ﬁ“a *;‘;‘_
present, replacing native saltmarsh in many areas and
changing intertidal plant community composition.

LA

Figure 3-21 Caulerpa taxifolia (Caulerpa).
(DPIRD, 2025c)

Foreshore development amplifies invasive species

pressures by clearing or degrading critical habitats such as saltmarsh, mangroves, and riparian woodland.
This not only fragments ecological corridors but also increases human-driven disturbance. Added nutrient
inputs, physical damage, and sediment resuspension from boating further erode habitat quality, tipping
conditions in favour of invasive species and accelerating their spread (Alluvium, 2022a).
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3.3.3 Hydrological Modifications

Modified Surface and Groundwater Regime

The HNRS supplies the majority of drinking water to Greater Sydney, making it one of the most regulated river
systems in Australia. Large-scale water extraction, dams, and flow regulation have significantly altered natural
freshwater and groundwater regimes (Warner, 2014), with direct consequences for estuarine ecology, fish
assemblages, and habitat condition (Alluvium, 2022a).

Freshwater inflows are now a fraction of natural levels, with current environmental releases estimated at just
3% of the long-term average - significantly below ~80% recommended for effective ecological maintenance
(Warner, 2014). This reduction has weakened the estuary’s natural flushing capacity, allowing pollutants and
sediments to accumulate. Seasonal flow patterns and key components such as “freshes” have been lost,
disrupting environmental cues that trigger fish migration, spawning, and other biological processes. Prolonged
low-flow conditions increase water column stratification, reduce oxygenation, and favour marine and invasive
species over estuarine specialists. The Hawkesbury River estuary has therefore shifted irreversibly to a new,
regulated freshwater regime. In contrast, Brisbane Water and Pittwater are not subject to the same level of
extraction and retain relatively natural flow patterns.

Maintaining environmental flows from el

Greater Sydney’s water storages to protect, § mﬂ* <

mglnlta|rl1, and enhance river healt’h is a key fs:::s;::gs 7 Existing
priority in the NSW Government’'s Greater 8 fiowsintaketower |- radial gates
Sydney Water Strategy. Subsequently, . ' fim TN
WaterNSW is progressing the Warragamba .. Existing water Existing
Dam Environmental Flows Project, which . SUppYy outie drum gate
aims to modify the dam to enable controlled,
variable environmental releases that mimic
natural patterns, supporting river health : Repurpose the Existing dam
without compromising flood management, d”mh’:‘y:n':ﬂ:fﬂc

emergency response, water security, or

water quality - see  Figure 3-22
(WaterNSW, 2025).

torcag’

New environmental

Groundwater extraction and reduced f:::':,‘::'::::::ﬁ:'

recharge have further altered hydrology,
affecting the local groundwater-dependent
ecosystems and weakening connections
between surface and subsurface flows. Key

These changes influence destratification,
wetland hydrology, and the persistence of
baseflows in tributaries (Water Technology,
2020).

New infrastructure

%testw @ Existing Infrastructure

Figure 3-22 Warragamba Dam Environmental Flows Project
Ecological Impacts

Freshwater inflow and sediment delivery play a key role in forming and maintaining intertidal habitats.
Reductions in flow, combined with anthropogenic land use change, have contributed to altered sedimentation
patterns, including seaward expansion of mangroves and encroachment into saltmarsh areas (Saintilan &
Hashimoto, 1999). While increased mangrove cover can provide benefits such as carbon sequestration and
shoreline protection, it often comes at the expense of saltmarsh, which is critical for nutrient cycling, energetic
subsidies to estuarine food webs, and habitat provision .
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Hydrological structures such as dams and weirs are widespread across the HNRS (see Figure 2-1), disrupting
longitudinal connectivity by blocking fish passage and migration (see Figure 3-23). Reduced overbank flows,
compounded by floodplain development, further constrain lateral connectivity, leading to wetland loss and a
decline in habitat diversity and complexity (Alluvium, 2022a).

Longitudinal Connectivity
A river connected along its length

Lateral Connectivity
Connection between a
river and the wetlands
and floodplains either
side of the river

Figure 3-23 Longitudinal and lateral connectivity within a riverine/estuarine system (CEWO Flow-MER., 2022)

3.4 Waterway Use and Resource Conflict

The HNRS supports a wide range of commercial and recreational activities, which, while highly regulated,
place cumulative pressures on estuarine habitats and ecological processes.

Commercial fishing remains an important industry in the middle and lower estuary, but harvesting biomass
alters food web dynamics and can reduce the abundance of targeted species. Lost or discarded fishing gear
can damage benthic habitats, entangle wildlife, and degrade waterway aesthetics (Alluvium, 2022a) .

Recreational fishing is widespread across the freshwater tidal pool, upper, middle, and lower estuary. Similar
to commercial fishing, it removes biomass from the system and can introduce waste products such as lines,
hooks, and bait packaging. Shore-based fishing can also disturb intertidal habitats, which provide feeding and
refuge areas for birds, fish, and invertebrates (Water Technology, 2020; Alluvium, 2022a).

Boating is a major use of the HNRS, ranging from active water sports to passive cruising. Powered boats and
water skiing generate wake waves that erode and destabilise banks, increasing turbidity and sedimentation.
Anchoring and mooring in sensitive areas can damage seagrass beds and benthic habitats, while vessel
groundings can scar shallow-water environments.
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Boat moorings have historically caused chronic “scouring” of the seabed, removing seagrass beds - a critical
fish habitat - and altering shallow-water environments (Lawson & Treloar, 2003) — see Figure 3-24. In addition,
vessel operations can introduce pollutants such as fuel, oil, antifouling agents, and litter into the waterway
(Water Technology, 2020).
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Figure 3-24 Example of seagrass scarring from chain mooring at Palm Beach Wharf

3.5 Planning and Governance

The Stage 1 Scoping Study (Water Technology, 2020) identified that the long-term health of the HNRS has
been historically hindered by governance and funding challenges. A lack of coordination between estuary
councils, catchment councils, and relevant state agencies has limited the ability to address system-wide issues
and manage cumulative impacts effectively. Without a clear framework for collaboration, opportunities for
integrated, efficient management - such as a coordinated water quality monitoring program - are often missed.

Funding limitations compound these governance gaps. Stakeholder engagement undertaken through Stages
1 to 3 of the CMP have identified that both local and state government entities consistently identify inadequate
resourcing as a barrier to effective estuary and catchment management. Insufficient funding restricts councils’
capacity to:

m  Collect essential data and commission technical studies to identify key threats and evaluate management
options

m  Deliver and maintain management actions, including both capital works and ongoing maintenance

m  Monitor environmental outcomes and regulate compliance consistently across the river system and its
catchment.

These constraints reduce the ability to implement proactive, evidence-based management, leaving the system
vulnerable to ongoing degradation and limiting progress toward long-term restoration goals. The CMP
therefore represents an opportunity to establish stronger governance arrangements, secure sustainable
funding streams, and implement a coordinated, system-wide approach to estuary and catchment management
that addresses cumulative impacts and delivers long-term environmental, social, and economic benefits.
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41 Overview

The HNRS CMP has been prepared in alignment with the mandatory requirements of the NSW Coastal
Management Manual (OEH, 2018a). As outlined in Section 1.4, the CMP has been delivered through the
prescribed 5-stage risk-based management framework, consistent with guidance provided in the supporting
Coastal Management Manual components (OEH, 2018b; OEH, 2018c; OEH, 2018d; OEH, 2018e; OEH,
2018f). This staged approach ensures that the CMP is evidence-based, strategically focused, and aligned with
the objectives of the CM Act.

The following sections provide an overview of each stage of the CMP process, including the key investigations,
engagement activities, and outcomes that have informed the development of coastal management actions for
this CMP.

4.2 Stage 1

Stage 1 of the CMP was undertaken between September 2019
and April 2020. The Scoping Study (Water Technology, 2020)
formalised a strategic, system-wide approach to the CMP, to
be delivered through a coordinated partnership between six
local councils. This stage laid the foundation for all subsequent
work and established the CMP as a “whole-of-system” program
focused on the interconnected HRNS.

L WATER N

| - -
MOLINO STEVART =

Key activities completed during Stage 1 included:

m A review of relevant background information — including
over 230 relevant informational studies, management
plans, and additional datasets.

m  Detailed stakeholder analysis and engagement strategy -
identifying key stakeholder groups and their roles,
interests, and influence.

m A first pass risk assessment - used to prioritise major
threats and identify those requiring further investigation in

future stages of the CMP. Final Report
Hawkesbury-Nepean River System Coastal
m A critical data gap analysis — highlighting missing or Management Program Stage 1 Scoping Study

Prepared for Homsby Shire Council
18 Agril 2020

outdated information and forming the basis for targeted
technical studies in Stage 2.

- L
I?eyelopment of a forwar.d.p.rogram, outlining indicative Figure 41  Stage 1 Scoping Study
timing, costs, and responsibilities for key tasks and partner (Water Technology, 2020)
contributions across the CMP process.

4.3 Stage 2

Stage 2 was delivered between 2020 and 2023. This stage was focused on addressing the critical data gaps
and priority risks identified in Stage 1, with the overarching goal of strengthening the scientific and technical
foundation for subsequent decision-making and action planning.

Stage 2 involved the commissioning and completion of 5 targeted technical studies. Together, these studies
aimed to improve understanding of the threats and risks to the environmental, social, and economic values of
the HNRS, and to ensure that future management responses are both evidence-based and appropriately
scaled to the complexity of the system. The technical studies completed under Stage 2 are listed in Table 4-1.
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Table 4-1 HNRS CMP Stage 2 studies

Study and Reference Summary

The Hawkesbury-
Nepean River System
Physical and
Ecological Processes
Abridgement Report

(Alluvium, 2022a).

This study synthesised existing scientific knowledge to provide
a system-wide summary of key physical and ecological
processes that shape and influence the estuary and riverine
environments across the CMP area. It presented a unified
conceptual model of how the system functions, supporting
consistent interpretation of data and risk assessments across
councils and management areas.

The Hawkesbury-
Nepean River System
Community Values
and Uses Report

(Alluvium and Mosaic
Insights, 2023).

This study identified, mapped, and analysed how local
communities use, value, and interact with the river system.
Through a combination of spatial analysis, surveys, and
community input, the report helped to identify key social and
cultural values and provided a framework for embedding these
values into future CMP actions and priorities.

The Hawkesbury-
Nepean River System
Estuary Bank Erosion
Assessment and
Options Report

(Alluvium, 2022b)

This study evaluated the extent, severity, and underlying
causes of bank erosion within the estuarine sections of the
river system. It identified erosion hotspots, assessed potential
risks to infrastructure and ecological assets, and presented a
suite of management options aimed at reducing the impacts of
erosion while improving estuary health.

The Hawkesbury River
Estuary Coastal
Inundation Study

(Rhelm and Baird, 2023)

This study utilised hydrodynamic modelling to assess coastal
inundation risk across the lower estuary under a range of
current and future sea level scenarios. The modelling
incorporated tidal hydrodynamics, storm surge events, and
projected sea level rise based on updated climate change
scenarios. The outputs of the study included spatially explicit
inundation mapping.

Pittwater Beach
Erosion and Shoreline
Recession
Assessment

(WRL, 2023)

This study evaluated the vulnerability of Pittwater’s beaches to
coastal erosion and long-term shoreline recession over a 100-
year planning timeframe. Using a combination of historical
shoreline data, wave climate analysis, sediment dynamics, and
sea level rise projections, the assessment identified key
erosion hotspots and forecasted potential recession lines for
both open coast and estuarine beach environments.

Together, the outputs of these 5 studies provide a robust technical foundation to guide the development,
assessment, and prioritisation of management options in Stage 3. The studies were designed to be
complementary, with findings integrated across ecological, social, and hazard-related domains to support a
whole-of-system understanding and response.

In addition to the core Stage 2 studies developed as part of the formal CMP process, an additional technical
study was developed by NPWS in the form of a riverbank and riparian condition assessment — which was
funded by the DPIRD NSW Estuary Asset Program (NEAP). The NEAP assessment (Alluvium, 2025) used
spatial data to identify potential erosion likelihood before undertaking field assessment of 188km of shoreline.
Bank and riparian condition was assessed, including the severity of any potential erosion. A multi-criteria
analysis (MCA) was used to score and rank the top eroding sites to prioritise sites for works. The MCA
considered risk to recreation, built, natural and cultural assets as well as potential for natural recovery and
constructability. Concept designs were prepared for the 11 highest priority sites, with 6 priority sites included
for work in this CMP. These works are outlined in Action S6.NPW.E — and cover NPWS foreshore at Coasters
Retreat, Marramarra Creek, Cowan Creek, Gentlemans Halt, Berowra Creek, and Mooney Mooney Creek.

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program
I

Page 95



WATER TECHNOLOGY

;

5 _E\;: WATER, COASTAL & ENVIRONMENTAL CONSULTANTS
4.4 Stage 3
4.41 Overview

Stage 3 of the CMP process involved the development of management actions to address the risks and issues
identified in Stage 2. A key objective of the CMP is to utilise a strategic and practical approach to developing
management actions. Management actions included in the program have been rationalised and prioritised by
a robust, and comprehensive decision-making framework. The framework adopted in the CMP was developed
in order to make sound comparisons between each option and to rank options in a transparent and unbiased
manner to identify those that have the greatest overall benefit for management of the coastal zone. The
approach to the identification and assessment of options is provided in Figure 4-2.

Step 1: Confirm Strategic Direction

What are the opportunities to achieve

What are the current & emerging risks? -
progress?

Review the historical Consult with the community :
approach & lessons learned & stakeholders Harness expertise

Step 3: Evaluate Potential Management Options

Step 4: Putting it Together
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Figure 4-2  Four steps in action identification and evaluation (adapted from the CM Manual)

4.4.2 Strategic Direction

The purpose of a CMP is to set the long-term strategy for the coordinated management of land within the
coastal zone with a focus on achieving the objects of the CM Act. For the HRNS, this strategic direction is
articulated through a shared vision and a set of local coastal management objectives (see Section 1.3),
developed in alignment with the CM Act and endorsed by the Partner Councils.

Given the size, scale, and complexity of the HNRS CMP, spanning multiple councils, estuarine systems, and
overlapping values and risks, a Strategic Direction Workshop was convened with Steering Committee
members on 5 December 2023 (see Figure 4-3). The workshop played a critical role in shaping the CMP by
facilitating collective decision-making on key strategic matters, including the CMP vision, priorities, delivery
structure, and the proposed approach to addressing catchment based stressors emanating from outside of the
legally defined coastal zone. The outcomes of this session, including key decisions and agreed directions, are
documented in the Strategic Direction Document (Water Technology, 2023a).
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Figure 4-3  Strategic Direction Workshop

44.3 Identifying Options

Once the strategic direction for the CMP was confirmed, the next step in the assessment process was to
develop a suite of potential management options aimed at addressing the key risks identified in Stage 2 and
delivering on the objectives of the CMP.

To do this, a broad “long list” of potential options was compiled through the process summarised in Figure 4-4
and in line with the guidance provided in the NSW Coastal Management Manual (OEH, 2018d). This process
drew on a range of inputs, including a review of prior works such as historical Coastal Zone Management Plans
(CZMPs), Estuary Management Plans (EMPs), and other legacy studies. It also incorporated insights from
community and stakeholder engagement activities, as well as a risk-based analysis of key environmental
datasets relevant to the HRNS.

Based on this process, a preliminary long list of over 800 potential management actions was developed. Before
detailed assessment, a preliminary screening process was carried out through workshops and consultation
with Partner Councils and key stakeholders. This included:

B Auditing legacy CZMPs and EMPs to remove completed or outdated actions
m  Consolidating duplicate or overlapping actions
B Reviewing community suggestions and excluding those inconsistent with policy or legislation

®  Removing routine operational tasks or actions already covered by existing management plans.

This process refined the list to a more strategic and manageable list of 195 potential management actions.
The list represented a wide range of possible actions - from site-specific works to system-scale policy and
planning initiatives - and served as the foundation for further refinement and prioritisation during Stage 3.

The full set of options assessed as part of the CMP, along with the detailed methodology used to identify and
evaluate them, is documented in the Stage 3 Report (Water Technology, 2025).
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Audit of Historical CZMPs and EMPs

* An audit of the historical CZMPs and EMPs across the HNRS was undertaken in order to
determine where actions from those prior plans had the capacity to control emerging
threats and risks, and support emerging opportunities.

* Where these actions were considered fit-for-purpose, they were carried forward to the
CMP option long list.

Review of Stage 2 Studies and Other Historical Technical
Studies

» There have been a range of studies undertaken in Stage 2 in order to investigate localised
coastal management issues and recommend potential mitigation options. A thorough
review of these studies identified where site-specific recommendations could be included
in the CMP option long list.

» The Stage 1 Scoping Study also identified a wide range of historical technical studies that
were reviewed during the option identification phase.

Partner Council Workshops

« A series of workshops were held with each of the six Partner Councils in order to review
historical management approaches

» Workshop participants included representatives from estuary management, environmental
services, asset management, community engagement,

» Workshop activities focussed on addressing emerging issues, and identifying
opportunities for improved coordinated management

Stakeholder Engagement

» Engagement with key project stakeholders provided the opportunity to harness collective
knowledge for option identification. This included engagement with:

« First Nations Groups

*Relevant State Government Agencies / Entities
* Upper Catchment Councils.

*More information is provided in Section 4.5.

* The Stage 3 community engagement process - which included drop-in sessions and an
online engagement portal - were used to allow the community to suggest potential options
to be included in the CMP and to provide feedback on the “long-list” of options.

» More information is provided in Section 4.5

Risk-Based Analysis

* The project team included a wide range of coastal & estuary management experts,
coastal engineers, terrestrial and aquatic ecologists, and coastal/environmental planners.

* A key focus of this expertise was to address risks and opportunities identified in Stage 2 -
using geospatial datasets and hazard mapping provided through the various Stage 2
studies and NSW Government datasets.

. Community Engagement

Figure 4-4 Identification of potential management options
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444 Assessment of Options

Once the long list of management options was developed, the next step was to assess and prioritise these
options. To ensure the Stage 4 program of management options are appropriate, are able to be implemented,
and meet the objectives the CM Act, Stage 3 of the CMP employed a robust multi-criteria decision-making
framework. Full details of the options assessment process are provided in the Stage 3 report (Water
Technology, 2025), however a brief summary has been provided below.

The options assessment followed a 3-step process, as outlined in the CM Manual (OEH, 2018d), and
summarised in Figure 4-5 below. The process involves evaluating the feasibility, viability, and acceptability
of each potential option.

The purpose of this approach was to evaluate and choose among alternatives based on multiple criteria
through a systematic analysis that used stakeholder participation to inform economic, social, and
environmental criteria. This provided a tool that enabled different stakeholders’ perspectives and values to be
explicitly included in the analysis. This process was used as a transparent tool to help determine which options
may progress to Stage 4 of the CMP.

Feasibility

Assess the likely performance Can it achieve the intended
of the option outcomes?

Acceptability

Identify community and

it effici i ?
stakeholder preferences Is it efficient and equitable?

Figure 4-5 The Stage 3 options assessment process (adapted from the CM Manual)

Feasibility Assessment

Each management option was assessed for feasibility based on criteria from the NSW Coastal Management
Manual. This included alignment with the objectives of the Coastal Management Act 2016, risk mitigation
effectiveness, environmental and social impacts, practical deliverability, policy consistency, and adaptability.

A high-level, semi-quantitative multi-criteria analysis (MCA) was used to score each option against key factors
such as:

®  The level and type of risk it addresses
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B lts effectiveness in mitigating risk
m  Potential impacts (positive or negative) on environmental, social, and cultural values

m  Alignment with statutory requirements.

Under this approach, each option was scored against a set of feasibility criteria using a numerical scale from
-4 to +4 - where +4 indicated strong positive benefits (e.g. high risk reduction or strong environmental
outcomes), 0 indicated a neutral or negligible effect, and -4 indicated significant negative impacts or poor
feasibility. Based on this, each option received a Total Feasibility Score. Options receiving strongly negative
scores in key areas were deemed unfeasible.

To recognise the broader value of system-wide initiatives, a scaling factor was applied to options with benefits
extending across the full study area. The total feasibility score for each option was used to help identify a
coordinated and achievable program of actions.

Viability Assessment

The viability assessment considered whether each management option is financially practical and deliverable.
This included:

m  Estimating the cost of each option (capital, operational, and maintenance)
m Identifying the distribution of coasts and benefits amongst relevant stakeholders and delivery partners
m  Considering potential funding sources and (where applicable) cost-sharing arrangements

m  Assessing whether options are affordable and viable for implementation in Stage 5.

Stage 3 included an economic assessment of all long-listed options. Two levels of assessment were applied,
depending on the scale and complexity of each option:

m  Detailed Cost-Benefit Analysis (CBA): For five (5) high-impact options where economic benefits and costs
could be reliably estimated, a full probabilistic CBA was undertaken to calculate a Benefit-Cost Ratio
(BCR). This followed NSW Government guidance in:

NSW Guide to Cost-Benefit Analysis (NSW Treasury, 2023)

DPE Guidelines for using Cost-Benefit Analysis to Assess Coastal Management Projects (DPE,
2020).

m  Preliminary Economic Assessment: For all other options, a simplified approach was used to estimate 10-
year net present value (NPV) costs, drawing on council records, industry standards (e.g. Rawlinsons,
2023), stakeholder input, and the project team’s engineering expertise.

Each option was then assigned a Viability Score based on the order of magnitude of its estimated cost, using
a logarithmic scale. Lower-cost options received higher viability scores, reflecting greater affordability. These
scores were incorporated into the overall multi-criteria analysis (MCA) to support option prioritisation.

Acceptability Assessment

In addition to technical feasibility, the CMP also considered how acceptable each management option was to
key stakeholder groups. This assessment focused on three distinct groups:

®  Local communities across the HRNS
B Local First Nations stakeholders (as identified in the Community & Stakeholder Engagement Plan)

m  Relevant public authorities, including State Government agencies.
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To inform this assessment, a robust stakeholder and community engagement program was undertaken during
Stage 3. This process gave participants the opportunity to provide feedback on the proposed options and
suggest additional actions. Engagement outcomes are summarised in Section 4.5.

Each option was assigned an Acceptability Score, calculated using input from each of the three stakeholder
groups. Equal weighting was applied across the groups, and scores were normalised to a scale between 0
and 1. For example:

m  Full support from a group scored 1
m  Conditional or partial support scored 0.5

®  Non-support scored 0, with some exclusions applied (e.g. State Government opposition automatically
excluded the option)

If an option was introduced after the engagement period, or where no opposition was received, a default score
of 1 was applied, with further engagement scheduled in Stage 4 (including public exhibition).

The final Total Acceptability Score for each option was calculated as the product of the three component
scores, providing a clear measure of broad stakeholder support. Detailed scoring and results are provided in
the Stage 3 Report (Water Technology, 2025).

Options Assessment Outcomes

The output of the three-phase assessment described was the calculation of an Options Ranking Score, which
was the arithmetic combination of the Feasibility Score, the Viability Score, and the Acceptability Score,
as demonstrated in Figure 4-6.

Feasibility v Acceptability

Score

Score

Figure 4-6  Calculation of the options ranking score

Each component of the Options Ranking Score provided a distinct perspective on the performance of an
option:

m The Total Feasibility Score assessed the extent to which an option addressed the various risks across
the study area - either directly or indirectly - and considered its social and environmental impacts.

B The Acceptability Score reflected the level of support for each option among local community members
and key project stakeholders.

®  The Viability Score captured the full life-cycle cost of each option and provided an indication of economic
viability and value for money.

The Options Ranking Score provided a numerical measure of the overall value of each option, offering a clear
and transparent way to assess their relative benefits. This scoring formed the final step in the three-phase
assessment process and was used to inform which options from the long list should progress to Stage 4 of the
CMP.
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However, while the Options Ranking Score served as a useful decision-support tool, it was not applied as a
rigid or definitive metric. It is acknowledged that the scoring process carries inherent subjectivity and
uncertainty, and that some options may offer important strategic, political, cultural, or community benefits that
are not easily captured through numerical or heuristic evaluation alone.

As such, the Options Ranking Score was treated as a starting point for informed discussion with Partner
Council staff and delivery partners. Final decisions about which options would proceed to Stage 4 were guided
not only by the score but also by each Council’s local knowledge and understanding of environmental priorities,
social context, and resource constraints.

Based on the process described herein, a total of 141 options progressed through to Stage 4 of the CMP, with
an additional 9 actions progressing through to the associated catchment companion.

4.5 Community and Stakeholder Engagement

451 Overview

Community and Stakeholder Engagement Strateqy

During Stage 1 of the CMP, a comprehensive Stakeholder and Community Engagement Strategy was
prepared (Water Technology, 2020). Developed in line with the NSW CMP Engagement Guidelines (OEH,
2018h) and the International Association for Public Participation (IAP2) framework, the strategy set out clear
objectives, timing, content, and engagement methods tailored to the needs of the HNRS.

The strategy has been applied consistently throughout the CMP’s development, embedding stakeholder and
community engagement into every stage of the process. Given the scale of the river system and the diversity
of interested parties, the HNRS CMP has delivered one of the most extensive engagement programs
undertaken for any CMP in NSW, ensuring broad representation and input from government agencies,
industry, community groups, and the wider public.

A summary of the engagement process for the CMP is depicted in Figure 4-7 and described in the following
sections.

Project Communications

The primary (centralised) online presence for the project was hosted at the project website:
https://hawkesburynepeancmp.org/. Throughout Stages 1 and 3 the project website served as a vital
information hub for the project, and included the following information:

m  Background: An overarching description of the project, and background to the CMP process — including
the intent of the CMP, who is involved, and how it is developed. This has also been provided in the form
of project summary videos, to clearly explain the project to the community.

m  Updates: Updates on project progress as each stage of the CMP has evolved. This has been in the form
of periodic project bulletins.

m  Key project deliverables: including publishing the Stage 1, Stage 2, and Stage 3 reports for public
consumption.

m  Engagement facilitation: Information pertaining to community consultation events, and avenues for
engagement — including links to the online survey facilitated during Stage 3 community consultation.

m  Explainer videos: A video library that provides the community with short, clear video packages explaining
the project and the CMP process.
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In addition to the website, Partner Councils issued CMP Newsletters 2 to 4 times per year during Stages 2 to
4, distributed via a voluntary subscription email list. These updates have kept subscribers informed of progress,

milestones, and opportunities to get involved.
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4.5.2 Stage 1

Stakeholder Engagement

The main stakeholder engagement activities undertaken during Stage 1 comprised the holding of 2 workshops,
which were attended by the Partner Councils, numerous State Government Agencies, Local Aboriginal Land
Councils, and other local councils from the wider Hawkesbury-Nepean Catchment.

m Workshop #1 - Project Scoping: Attended by 20 representatives from councils and state agencies, this
session provided background on the CMP, confirmed management roles, and identified key values,
threats, and risks across the river system (see Figure 4-8).

m  Workshop #2: Stakeholder Engagement Strategy Development: Brought together at least 2 staff from
each Partner Council to co-design the CMP Stakeholder and Community Engagement Strategy, focusing
on tailored messages, engagement methods, and logistics. It began with a context-setting briefing,
followed by “world café” sessions to capture local expertise and ideas for a bespoke engagement plan.

Further detail of this engagement is provided in the Stage 1 Scoping Study (Water Technology, 2020).

Local councils from the upper catchment (see Section 2.5.2) were advised of the project commencement and
invited to participate in the CMP process. These councils were also provided a copy of the Draft Scoping Study
Report for review and comment.

Figure 4-8 Stage 1 stakeholder workshop

Community Engagement

The Partner Councils chose not to undertake direct community engagement during Stage 1, deferring detailed
community engagement on issues and values to Stage 2. This decision aimed to:

®  Align community engagement with Stage 2 studies, ensuring findings could be effectively integrated into
technical investigations.

m  Reduce engagement fatigue within communities, noting that the Brisbane Water, Pittwater, and
Hawkesbury River estuaries — and their catchments — had already undergone significant consultation over
the past 10—15 years. This included engagement for 5 separate coastal and estuary management plans,
along with numerous other relevant strategies.
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To streamline planning, outcomes from previous engagement activities were reviewed and consolidated to
inform the CMP’s approach.

4.5.3 Stage 2

Stakeholder Engagement

As part of Stage 2, a full-day stakeholder workshop was
convened to bring government agencies up to date on
the progress of the CMP and to strengthen inter-agency
collaboration. This built on the strong relationships and
shared understanding established during Stage 1
workshops, ensuring that momentum and commitment
carried forward into the next stage.

The session was attended by representatives from a
wide range of state and local government agencies
operating within the HNRS, including those responsible
for environmental management, planning, infrastructure,
and community engagement (see Figure 4-9).

The workshop provided an opportunity for agencies to:

m Share updates on their current and planned
initiatives within the river system.

m  Exchange knowledge and technical insights to Figure 4-9  Stage 2 stakeholder workshop
ensure alignment between complementary projects.

m  Reaffirm their commitment to working together to address shared challenges and achieve the CMP’s long-
term objectives.

The workshop reinforced the value of a coordinated, system-wide approach, with participants recognising that
collective effort is essential to managing the complex, interconnected issues facing the HNRS.

Community Engagement

Stage 2 placed a stronger focus on broad community involvement, using a range of tools and activities to
capture local knowledge, perspectives, and priorities for the HNRS.

B Photo Competition - “Our Hawkesbury River”: In September 2021, to coincide with World Rivers Day,
Partner Councils launched the Our Hawkesbury River photo competition. The aim was to celebrate the
river's environmental, cultural, and social values while encouraging community connection to the CMP
process. The competition attracted an overwhelming response, with more than 360 entries showcasing
the beauty, diversity, and significance of the river system — see Figure 4-10. Many of these images have
been featured throughout this CMP document, providing a strong visual link between community
perspectives and the planning process.

®  Community Survey: Between late 2022 and early 2023, an online community survey was conducted to
build a clearer understanding of how the local communities and users of the HNRS perceive threats to the
river system and where they see management priorities. The survey comprised 10 targeted questions
designed to tap into local knowledge and highlight the threats and pressures most in need of attention in
future stages of the CMP. Responses provided valuable insight into community priorities, helping to
ensure the CMP reflects local concerns alongside technical assessments.

® Interactive Mapping: To complement the survey, an interactive web-based mapping tool was deployed,
allowing participants to pinpoint locations they considered to be high-priority for management or protection
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- see Figure 4-11. This spatial input has helped identify hotspots for action and provided context for how
community priorities align with scientific and technical findings.

®  Community Drop-in Sessions: The HNRS CMP project team engaged with over 300 people while
hosting drop-in sessions at several community events organised within the Partner Council LGAs over the
duration of Stage 2, including those listed in Table 4-2.

Through this multi-modal engagement program, Stage 2 created opportunities for the local community and
river users to contribute meaningfully to the CMP, blending qualitative stories, visual records, and geospatial
data into a richer understanding of the river system.

Table 4-2 Stage 2 community drop-in sessions

Date | Event | Location
9 June 2022 Let’'s Talk Woy Woy Woy Woy
31 October 2022 Woytopia Woy Woy
18 February 2023 Taste of Seafood Festival Wisemans Ferry
22 February 2023 Tide2Tip Mooney Mooney
25 to 27 February 2023 Annual fishing festival Fishfest Penrith
30 March 2023 Let’s Talk Gosford Gosford
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Figure 4-10 “Our Hawkesbury River” photo competition entries

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 107
I EEEEEEEEEEEE————



!

’/_

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Wisemans Dharug Greengrove [ - -'g -
Ferry. National Park L ) i Narar'a A
j' — {  Popran ! 'y
7/ g Gunderman ) National Park \ Wyoming ®
, { \ 7
@ ‘/ Laugh@e ‘\_, \ L J
e \ Y P FRETS, geeuGosford E
Lower pt e ' A 2 : ,f‘,f ‘?‘ P8 Kariong 3 _ Erinz
OWER ¢ "t ' -
Yortland I\ ,,“L,"s,.\ - P
‘ ) - ,"/ Brisbane
Maroota Singletons Mill _,\Spencef & Water
b 4 Vi q g
\ J National Park @
ackville { %
North ﬂl Woy Woy
i Marramarra D e
\ Ire Ba
@ Coastal Hazards \ National Park Bar Point | %y P B y’
V4 Mooney Umina Beach SOUCH
Mooney Natio

[~ 4
ez Urbanisation {

j 8’@ Patonga
Resource Conflict )

‘b
Forest Glen
' 4

: T
o Public Health { 7

/

|
e Governance Issues ~ lenorie

©

j}

Berowra

£

4

\

@ Climate Change {
|

|
i @ General comment {

Kuring-gai
Chase
National Park

Berowra
Valley
\ National Park

Figure 4-11 Interactive mapping dashboard used as part of community engagement in Stage 2 of the CMP

454 Stage 3

Given the nature of Stage 3 — focused on identifying, assessing, and refining management options — this phase
of the CMP required an intensive and wide-ranging program of community and stakeholder engagement.
Engagement was deliberately designed to be multi-modal, ensuring that all sectors of the community, industry,
and government could participate in ways that suited their needs and capacity.

Activities combined in-person and online formats, including drop-in information sessions, targeted stakeholder
workshops, interactive mapping tools, online surveys, and direct liaison with key interest groups. This approach
allowed the CMP team to reach a broad cross-section of stakeholders — from state agencies, partner councils,
Local Aboriginal Land Councils, and industry groups, through to residents, recreational users, environmental
organisations, and local businesses.

Stakeholder Engagement Overview

Table 4-3 provides a summary of the stakeholder engagement activities conducted throughout the Stage 3
program, categorised by stakeholder group. It details the mode of engagement, number of sessions, and
estimated total hours of interaction.
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Table 4-3 Stage 3 stakeholder workshops and meetings
Category Stakeholders Mode Quantity | Total
Hours
Internal Partner | Northern Beaches Council Workshops 5 11
Council . . .
Engagement Ku-ring-gai Council Workshops 1 2
Hornsby Shire Council Workshops 6 12
Hills Shire Council Workshops 2 4
Hawkesbury City Council Workshops 3
Central Coast Council Workshops 5 14
Collaborative Partner Council Workshops Workshops 4 10
(including DCCEEW-BCS)
State DCCEEW - MCEF Workshops 1 2
Government . .
Agencies Dept of Education Meeting 1 1
DPHI - Crown Lands Workshops 1 2
DPHI - Planning & Assessment Workshops 1 2
DPIRD - Biosecurity & Food Safety Workshops 1 1
DPIRD - Fisheries Workshops 1 2
Greater Sydney Local Land Services Workshops 1 2
NSW National Parks and Wildlife Service Workshops 2 4
NSW Reconstruction Authority / Infrastructure Workshops 1 1
NSW
NSW SES Workshops 1 1
Sydney Water Workshops 1 2
TINSW - MIDO Workshops 2 5
Water NSW Workshops 2 1
Upper Upper Catchment Council Group Briefing 1 1
ggtc: Crirl1$e nt Blue Mountains City Council, Blacktown City Workshops 1 2
Council, Camden Council, Liverpool Council,
Penrith City Council, Wollondilly Council,
Wollongong Council
First Nations Darkinjung LALC Meeting 4 8
Representatives | iy erubbin LALC Meeting 2 2
Muru Mittigar Meeting 4 10
CCC Heritage Committee Meeting 1 1
Merana Aboriginal Community Association for Meeting 2 4
the Hawkesbury
Darug Custodians Aboriginal Corporation Meeting 2 4
Hornsby Council Aboriginal & Torres Strait Meeting 1 1
Islander Advisory Committee (HATSIC)
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Category Stakeholders Mode Quantity | Total
Hours
Central Coast First Nations Groups including Meeting 4 8
Wannangini
Northern Beaches First Nations Group Meeting 1 2
Total 65 127

Internal (Partner Council) Engagement

Internal stakeholders are those who are part of the project steering committee (the Partner Councils). During
Stage 3, a series of workshops were held with Partner Council representatives in:

®  Environmental management.

B Planning and development.

®  Roads & drainage.

m  Utilities, such as water & wastewater and Sections.
®  Open space & recreation.

®  Communications/engagement.

Workshops were facilitated through a series of in-person and virtual workshop for the purposes of:
®  Management Option Identification
®  Management Option Refinement

®  Management Option Assessment and Identification.

Engaging internal stakeholders across a broad range of disciplines provided critical insight into local conditions,
operational constraints, and community priorities. Involving council staff from several sections and disciplines
was not only technically sound but also aligned with local policy frameworks, existing strategies and plans,
service delivery capabilities, and community expectations. The structured workshops during Stage 3 created
a space for collaboration, knowledge sharing, and joint problem-solving, which improved the quality and
practicality of the proposed management options.

A summary of the Partner Council workshops is provided in Table 4-3.

Public Authority Engagement

A summary of the engagement undertaken with State Government Agencies and Upper Catchment Councils
workshops is provided in Table 4-3.

A targeted and coordinated engagement program was undertaken with a range of NSW Government
departments, agencies, and entities to ensure the CMP is strongly aligned with relevant legislation, policy
frameworks, and current state-led initiatives. Key agencies were engaged through a series of structured
workshops and meetings, involving representatives from DCCEEW, Department of Planning, Housing and
Infrastructure (Crown Lands and Planning & Assessment), Department of Primary Industries (Biosecurity and
Fisheries), Greater Sydney Local Land Services, NSW State Emergency Service (NSW SES), Transport for
NSW (MIDO), Water NSW, and others.

These engagements provided a platform for two-way dialogue - enabling the project team to present emerging
findings and management options while gaining valuable insights into agency priorities, statutory roles, and
technical requirements. This collaborative approach helped to ensure the CMP is not only informed by the
latest state policy directions but also responsive to operational realities and interagency dependencies. This
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engagement also ensures the CMP is both strategically aligned with state and regional planning instruments
and practically integrated with existing and future agency-led projects.

The workshops served as a key touch point for discussion with the agencies regarding potential management
options for the CMP. The aims of the workshops were to:

m  Provide project background - including a summary of project progress to date, and a summary of the key
risks and opportunities identified in Stage 2.

m  Commence initial discussions of potential management options where inter-agency coordination and/or
agreement could be required.

®  Undertake a ‘whiteboarding’ session to identify stakeholder ideas for potential management options, and
linkages to existing state agency initiatives and actions

Engagement with Upper Catchment Councils included an initial briefing to the Upper Catchment Council Group
(comprising the entire HNRS catchment council collective), as well as a follow up workshop with the Greater
Sydney Area councils to help identify and refine management actions for the CMP.

First Nations Groups

A summary of the engagement undertaken with local representatives is provided in Table 4-3.

Engagement with First Nations representatives was a key component of the CMP process, recognising the
deep cultural connections and traditional knowledge Aboriginal communities hold in relation to land and water
management across the catchment. All LALCs in the study area were asked to provide input to the identification
of possible CMP management options. Meetings were held with a range of groups and representatives,
including Muru Mittigar, the Merana Aboriginal Community Association for the Hawkesbury, Darug Custodians
Aboriginal Corporation, Darkinjung LALC, Deerubbin LALC, Wannagini and other Central Coast First Nations
peoples, First Nations peoples from Northern Beaches LGA, and advisory or heritage committees from
Hornsby and Central Coast Councils.

These engagements provided valuable opportunities to listen to Country-based perspectives, cultural values,
and site-specific knowledge that might otherwise be overlooked in conventional planning processes. This input
informed the development of management options and ensured that cultural heritage considerations were
embedded throughout the CMP. By building respectful relationships and providing space for genuine dialogue,
the CMP is better placed to reflect shared stewardship principles, acknowledge cultural heritage, and support
alignment with the NSW Government’s commitments to working in partnership with Aboriginal communities.

Engagement with these stakeholders directly led to the development of a number of CMP Actions as specified
in the Stage 3 Summary Report (Water Technology, 2025).

Community Engagement

During Stage 3, a comprehensive program of community engagement was delivered with 2 primary objectives:
m  Gauge community support for the potential management options identified in the Stage 3 long list.

m  Capture new ideas and suggestions from the community for consideration in the final management
actions.

The engagement period lasted for 10 weeks, from Monday 16 September 2024 to Sunday 24 November 2024
(inclusive). This extended timeframe was deliberately chosen to accommodate the large and diverse
geographic area covered by the project, and to provide ample opportunity for communities across the HNRS
to engage meaningfully with the CMP process.
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A longer engagement window also enabled a more sustainable and manageable delivery of over 20 drop-in
sessions, ensuring that Partner Council resources could be allocated effectively across multiple locations and
dates. Spreading the sessions over several weeks allowed project staff to maintain a consistent and high-
quality presence at each event, support meaningful interactions with community members, and respond to
local needs and interests as they emerged throughout the engagement period.

Community Drop-In Sessions

To support those community members who preferred face-to-face engagement, a series of community drop-
in sessions were held to gather input for the Stage 3 options identification and assessment process.

Each session was open for 2 to 4 hours, allowing community members to attend at a time convenient for them.
This flexible format helped reduce overcrowding and enabled more relaxed, personalised conversations
between attendees and project staff.

Community members were encouraged to drop in at any time during the session window. The sessions were
designed to:

B Provide clear and accessible information about the project.
®  Explain the proposed Stage 3 Management Options

m  Direct community members to the online engagement portal so that they could review and add to the long
list of possible management options that could be included in the CMP.

Participants could provide both verbal and written feedback on the proposed management options, as well as
the project more broadly. They were also invited to suggest additional options, informed by their local
knowledge, values, and aspirations for the coastal zone.

Engagement was robust and constructive, with many in-depth discussions between community members and
representatives from the Partner Councils and Water Technology.

In total, 23 drop-in sessions were held across the community engagement period, spanning 18 separate
locations throughout the HNRS study area. Table 4-4 provides session details, including estimated
attendance. Across all sessions, approximately 600 community members were engaged. A selection of
photographs from the sessions is presented in Figure 4-12 to Figure 4-14.

Most sessions were strategically located at estuary foreshore areas - such as parks and boat ramps - to engage
directly with estuary users and others with a vested interest in the system’s health. In addition, several sessions
were delivered as pop-up stalls at existing community events, helping to broaden awareness and participation.
These included the Hornsby Organic Food Market, Hornsby Second-Hand Markets, Woytopia (Woy Woy),
Sustainable Futures Day (Turramurra), Umina Beachside Markets, Brisbane Water Oyster Festival (Woy Woy),
and the Central Coast Lakes Festival 2024 (Gosford).

This approach enabled access to a broad and diverse cross-section of the community, providing an inclusive
opportunity to share project information and invite feedback.

Table 4-4 Stage 3 community drop-in sessions
Address ‘ Suburb ‘ Host Council ‘ Approx.
Attendance

Saturday, 21 10am - 58 Araluen Dr, Hardys Hardys Bay | Central Coast 55
September 2024 1pm Bay
Thursday, 26 8am - Hornsby Organic Food Hornsby Hornsby 15
September 2024 4pm Market, Hornsby Mall
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Date Time Address Suburb Host Council LA
Attendance

Friday, 27 2pm - Church Point Square, Church Northern 20
September 2024 4pm 2105 Pittwater Rd, Church | Point Beaches

Point
Sunday, 29 9am - Second-Hand Hornsby Hornsby Hornsby 15
September 2024 1pm Market, Jersey Lane,

Hornsby
Thursday, 3 9am - Wisemans Ferry Boat Wisemans Central Coast, 20
October 2024 2pm Ramp, Old Northern Ferry Hornsby,

Road, Wisemans Ferry Hawkesbury,

Hills

Friday, 4 October 9am - Parsley Bay Boat Ramp, Brooklyn Hornsby 40
2024 1pm 25 Karoola St, Brooklyn
Friday, 4 October 2pm - The Cottage, 10 Dangar Brooklyn Hornsby 15
2024 5pm Rd, Brooklyn
Saturday, 5 9am - Bayview Dog Park, 1670 Bayview Northern 30
October 2024 11am Pittwater Rd, Bayview Beaches
Wednesday, 9 12pm - Berowra Waters Marina, Berowra Hornsby 10
October 2024 5pm 199 Bay Rd, Berowra Waters

Waters
Friday, 11 October | 3pm - Dunkirk Hotel, 4666 Spencer Central Coast 20
2024 6pm Wisemans Ferry Rd,

Spencer
Sunday, 13 9am - Woytopia @ Woy Woy Woy Woy Central Coast 50
October 2024 4pm South School, 14

Waterloo Ave, Woy Woy
Saturday, 19 10am- Sustainable Futures Day, | Turramurra | Ku-ring-gai 35
October 2024 3pm Cameron Park, 5 Eastern

Rd, Turramurra
Saturday, 19 9am - Palm Beach Wharf, 1149 Palm Beach | Northern 10
October 2024 11am Barrenjoey Rd, Palm Beaches

Beach
Sunday, 20 9am - Umina Beachside Umina Central Coast 40
October 2024 2pm Markets, Sydney Ave,

Umina
Thursday, 24 10am — Cromer Admin Building, Cromer Northern 25
October 2024 12pm 55 Middleton Rd, Cromer Beaches
Thursday, 24 9am - Erina Fair, outside Shaver | Erina Central Coast 30
October 2024 9pm Shop, 620 Terrigal Dr,

Erina
Saturday, 26 9am — The Bays RFS Brigade, Phegans Central Coast 30
October 2024 12pm 17 Wattle Cres, Phegans | Bay

Bay
Saturday, 2 9am - Patonga Wharf (Blues Patonga Central Coast 40
November 2024 12pm across the Bay), 12

Patonga Drive, Patonga
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Date Time Address Suburb Host Council Approx.
Attendance

Sunday, 10 10am - Brisbane Water Oyster Woy Woy Central Coast 50
November 2024 4pm Festival, Lions Park, 2 N

Burge Rd, Woy Woy
Tuesday, 12 9am - Lakes Festival Cleanaway | Gosford Central Coast 20
November 2024 1pm Pop-up, Kibble Park, 118

Donnison St, Gosford
Saturday, 16 4 pm - Lakes Festival Gather & Woy Woy Central Coast 30
November 2024 10pm Groove, Lions Park, 2 N

Burge Rd, Woy Woy
Sunday, 24 9am — Lions Park, 10 Masons Gosford Central Coast 40
November 2024 12pm Parade, Gosford

Total 640

Figure 4-12 Left: Drop-in Session at the Woytopia Event on Sunday, 13 October 2024. Right: At the Brisbane
Water Oyster Festival on Sunday, 10 November 2024.

Figure 4-13 Left: Drop-in Session at Parsley Bay on Friday, 4 October 2024. Right: At Berowra Waters on
Wednesday, 9 October 2024.
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Figure 4-14 Drop-in Session at the Wisemans Ferry Boat Ramp on Thursday, 3 October 2024

Online Engagement

To support and enhance Stage 3 community engagement, a dedicated Online Engagement Portal was
developed and made available via the project website. The web-based mapping portal included 2 key
interactive tools designed to collect feedback and ideas from the community and stakeholders.

m A Feedback Portal: This web-based mapping tool enabled users to review and comment on the Stage 3
long list of proposed local area options. Each option was represented by a geolocated pin on the map. By
clicking a pin, users could view a brief description of the option and provide feedback in 2 ways:

An indication of support from a drop-down list, with choices of: ‘Support’, ‘or ‘Do Not Support’.
A free text response where more detailed comments and feedback could be provided.

m A Suggestion Portal: This complementary tool allowed users to propose additional local area
management options. Suggestions were submitted by placing a pin on the relevant area of the map and
entering a short description or comment to explain the idea.

A snapshot of the Online Engagement Portal is provided in Figure 4-15 and Figure 4-16.

The online engagement portal received a strong response from local communities, demonstrating active
interest and participation in the CMP process — as summarised in Table 4-5. The Feedback Portal received
strong community engagement, with a total of 4,029 Action Votes cast across the Stage 3 long list of proposed
management options. On average, each option received 32 responses (median: 16 responses), with individual
options receiving as many as 211 votes and as few as 2 votes. Community sentiment was overwhelmingly
positive, with an average support rate of 97%. Even the least supported action still received 75% support,
highlighting a high level of overall endorsement for the proposed local management options.

Importantly, this community input informed the subsequent assessment of potential management options, in
line with the approach set out in the NSW Coastal Management Manual. Feedback was used to generate
quantitative indicators of community and stakeholder support, helping to identify which actions were broadly
acceptable and where concerns or opposition might exist. These insights were considered alongside other key
assessment criteria, including technical feasibility and economic viability.

The Suggestion Portal allowed community members to provide their own comments and suggestions using
“pinpoints” that they could place on the Suggestion Portal map. In total, 162 comments were recorded in the

mapping.

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 115
I R



WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Further details regarding the Stage 3 community engagement outcomes are provided in the Stage 3 Summary
Report (Water Technology, 2025).

Table 4-5 Online Feedback Portal engagement metrics

Feedback Portal Metrics ‘ Value
Total Action Responses on Proposed Actions 4,029
Average (and median) number of responses received on each option 32 (16)
Highest Total Responses Received on an Action 211
Fewest Total Responses Received on an Action 2
Average (and median) % Support for each Action 97% (100%)
Highest % Support for an Action 100%
Lowest % Support for an Action 75%

Comment on Proposed Actions
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for) your area of ¢ Example Action
interest Strategy 1: Governance
and Program Delivery
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icon to see a quick £ Locality:
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A 1 Action Name:
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. © Action Description:
[ACTION DESCRIPTION
~ - ~ | HERE]
Step 3. Information ¥ Lead Organisation:
about the action will Mot Benches
L display here. ) 1 Supporting
Organisation:
DCCEEW(BCS) DPHI-
P ; ~ Crown Lands 1
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comment button to Somman
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. =7,

Figure 4-15 Example Screenshot from the Feedback Portal
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Figure 4-16 Example Screenshot from the Suggestion Portal

4.5.5 Stage 4 (to be completed)
Council and DCCEEW (CPHR) Review

The first step in the Stage 4 submission process involves circulating the First Draft CMP to the Partner Councils
and to the DCCEEW (CPHR) team for detailed review and comment. This review phase ensures the draft
aligns with partner priorities, legislative requirements, and technical expectations before moving into the
broader consultation process.

Public Exhibition

Under the requirements of the CM Act, a draft CMP must be placed on public exhibition for a minimum of 28
calendar days. During this period, the broader community is invited to review the document and provide
feedback. The Partner Councils, in collaboration with Water Technology, will review all submissions received,
carefully consider the issues and suggestions raised, and prepare a comprehensive reply-to-submissions
report. This process ensures transparency, encourages broad participation, and allows the CMP to be refined
in response to community and stakeholder input before finalisation.

Agency Letters of Support

Following distribution of the First Draft CMP, all agencies with assigned actions will receive a formal request
to provide written confirmation of their support for those actions. This step formalises commitments and builds
on the strong foundation of collaboration established during Stages 1 to 3, ensuring that responsibilities are
clearly acknowledged and endorsed ahead of finalisation.
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5.1 CMP Structure
511 CMP Structure and Delivery Framework

The Challenge for the CMP

The HNRS is one of the largest river systems in NSW, and its waterways and catchments span across a range
of range of different local government areas. This scale creates key challenges for both the practical
implementation and formal certification of the CMP:

Scale of Application

oo The CMP must address interconnected issues at a system-wide level, including estuary health,

kp water quality, ecological risks, coastal hazards, and development pressures. This requires a

84| coordinated and integrated approach that operates seamlessly across the entire catchment, its
waterways, and foreshore areas.

At the same time, the CMP must retain sufficient granularity and focus to respond to the wide range
of localised issues, risks, and opportunities that exist across such a large and diverse study area,
ensuring management actions remain practical and place specific.

The CMP must also enable a collaborative approach to management among all stakeholders -
particularly Partner Councils - while providing a transparent understanding of each party’s financial
responsibilities and resourcing commitments

Certification Requirements

A key objective of the CMP is to address estuary health risks that require a catchment-management
approach. However, under Section 13(2) of the CM Act, there is no provision actions to be included
in a certified CMP, where those actions reside outside the legally defined coastal zone - which
represents only 2% of the total HNRS catchment area (see Section 1.2.3).

Structure of the CMP

To respond to these challenges, a Strategic Direction Workshop was convened with CMP Steering Committee
at the outset of Stage 3 (see Section 4.4.2). This workshop resulted in a codesign process that developed the
delivery structure of the CMP. A summary of this structure is provided in Figure 5-1, and includes:

m  Nine (9) overarching strategies that provide the CMP with strategic direction. These include:

Strategy 1: Governance and Program Delivery
Strategy 2: Monitoring, Evaluation, and Reporting
Strategy 3: Resilience, Planning, and Adaptation
Strategy 4: Community & Stakeholder Engagement
Strategy 5: Estuary & Waterway Health

Strategy 6: Coastal Hazard Resilience

Strategy 7: Social and Recreational Amenity
Strategy 8: Cultural Heritage Protection

Strategy 9: Research and Knowledge Sharing
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m  Eight (8) Implementation Plans that provide the CMP with specific focus, including:

A Collaborative System Implement Plan to facilitate a large scale, coordinated approach to coastal
zone and estuary management. Actions in the plan are delivered by multiple Councils through
coordinated delivery partnerships. These Actions are detailed in Section 5.3.

6 LGA-Based Implementation Plans that provide granularity at a local level for each of the Partner
Councils These plans are also intended to assist in the integration of the CMP actions into each
Partners Councils’ IP&R Framework (see Section 2.5.2). These Actions are detailed in Sections 5.4
to 5.9.

An NPWS Implementation Plan that provides specific focus for actions located within NPWS land
tenure. These Actions are detailed in Section 5.10.

m A Catchment Companion which is external to the certifiable CMP and contains actions that are located
outside of the coastal zone in the broader HNRS catchment.

While clearly marked as non-certifiable under the CM Act, these actions are included within the CMP
document to maintain integration with coastal zone actions and to support holistic estuary
management.

This approach aligns with the NSW Government’s guidance on Coastal Management Programs and
Integration with Catchment Management (DPE, 2022). The guidance notes that actions within the
companion section may still be eligible for funding under the Coastal and Estuary Grants Program,
provided they meet all 3 of the following criteria:

Significantly benefit the coastal zone and is a critical factor in estuary health.

Give effect to the management objectives for the coastal management areas and the objects of
the CM Act.

Assist in addressing a key coastal management issue affecting the areas to which a certified
applies.

The management actions to be implemented in the catchment companion to this CMP are outlined in
Section 5.11. Note that this catchment companion is separate and external to the certifiable CMP.
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Figure 5-1 HNRS CMP delivery structure
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51.2 Action Information Provided in the CMP

Action Descriptions

The management actions identified for implementation under this CMP are detailed in Sections 5.3 to 5.10.
Each section provides a concise yet comprehensive description of the actions, structured to support
transparency and ease of reference. For every action, the following information is presented:

m  Strategic alignment — the overarching Strategy that the action contributes to.

m  Action ID — a unique identifier that enables cross-referencing across this CMP and supporting documents.
B Location and scale — including the functional zone of the estuary within which the action will occur.

m  Action name and description — summarising the scope, intent, and key features of the action.

®  Implementation responsibility — identifying the lead organisation responsible for delivery, along with
supporting agencies and partners. Shorthand is applied in this table for Central Coast Council (CCC),
Hawkesbury City Council (HCC), Hornsby Shire Council (HSC), Ku-ring-gai Council (KC), Northern
Beaches Council (NBC), and The Hills Shire Council (THSC).

®  Priority and indicative timing — categorised to reflect the relative importance and the proposed sequencing
of delivery (see Section 5.1.3).

This structure provides clarity for decision-makers and stakeholders, ensuring each action can be readily
understood in terms of purpose, accountability, and timing

Action Mapping

Mapping of actions with a geographically specific focus (for example, on-ground works, site-based
investigations, or foreshore projects) is provided in Appendix B to highlight the spatial context of proposed
works and initiatives. These maps are intended to give a clear visual representation of where actions will be
implemented and to support place-based engagement and delivery planning. References to the relevant
Appendix B action map are provided within each action description.

Conversely, actions that are programmatic, system-wide, or broadly applicable across the estuary (for
example, policy development or education programs) are not mapped but remain fully described in the action
tables.

An Important note on Coastal Protection Works and Environmental Protection Works

There are two categories of actions in this CMP that have specific statutory definitions under NSW legislation
and planning instruments:

m  Coastal Protection Works (CPW):
These are defined in the CM Act as:

m  “(a) beach nourishment activities or works, and

m (b) activities or works to reduce the impact of coastal hazards on land adjacent to tidal waters,
including (but not limited to) seawalls, revetments and groynes”.

It is recommended that the CPW identified in this CMP - to the greatest extent practical — designed
and implemented in consistency with the NSW Coastal Design Guidelines (DPE, 2023a), and the
NSW Coastal Crown Guidelines (DPE, 2023b).

Appendix C provides an overview of concept designs for actions in the CMP that are designated as
designated as CPW. The purpose of these concept designs is to provide sufficient technical detail on
the nature and scope of proposed CPW to enable determining authorities to consistently interpret the
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actions and apply streamlined approval pathways as relevant. References to the relevant concept
design(s) are provided within each action description.

®  Environmental Protection Works (EPW): These are defined in the Standard Instrument - Principal Local
Environmental Plan (2006 EPI 155a) as:

“works associated with the rehabilitation of land towards its natural state or any work to protect land
from environmental degradation, and includes bush regeneration works, wetland protection works,
erosion protection works, dune restoration works and the like, but does not include coastal protection
works”.

For land use planning purposes, the application of a planning pathway is guided by the definition and particular
purpose of the proposed development, activity, or work (NSW Government, 2021). Accordingly, the action
descriptions in this CMP explicitly identify, where relevant, whether a proposed activity qualifies as CPW or
EPW. This approach provides consistency with the R&H SEPP and underpins the implementation of a
streamlined planning approvals pathway under Section 2.16 of the SEPP.

51.3 Prioritisation of Actions

Given the limited funding and resources of the Partner Councils, a key element of CMP implementation is the
prioritisation and rationalisation of management actions. With this in mind, this CMP has established a
framework for prioritisation of management actions — based on a logical Action Priority Matrix. This considers
both the importance and the urgency of each individual action in order to develop a coherent plan for
prioritisation.

For this task, the “Importance” of each action has been assigned a score out of 10 based on how critical
implementing that action is towards achieving the overall goals of the CMP:

m  Critical (8-10): Those that are critical for addressing key risks and the long-term effective management of
the estuaries. These actions are critical for successful implementation of the CMP.

m  High (5-7): Those considered of high importance, or high impact, in addressing risks and opportunities.

[ : Those that whilst still important, are considered to be moderately effective or impactful in
terms of addressing risks and opportunities.

The second consideration is the “Urgency” of the various actions. This consideration acknowledges that whilst
some actions may be highly important to success of the CMP, they may not need to be (or perhaps are not
able to be) implemented immediately. This could be due to budget or resourcing limitations, or the need to
schedule some actions first in order to allow others to proceed effectively. The urgency of the actions has been
assigned a score out of 3 based on the following criteria:

®  Pressing (3): Actions that require immediate attention and implementation, or actions that affect the
critical path of other actions (i.e., are a prerequisite for other actions) and therefore need to be
implemented in the short term.

®  Moder Jant (2): Actions that are of moderate urgency or are dependent on the implementation
of other actions before they can commence.

[ ] tunistic (1): Actions that do not have an immediately pressing timeframe for implementation but
rather can be implemented opportunistically as resources and funding become available.

The Action Priority Matrix is provided in Table 5-1. It outlines a process to generate a Priority Score for each
action. The Priority Score can be banded to outline an approximate timeframe for implementation and
alignment with the City’s 4-year Delivery Program (DP) under the NSW IP&R Framework:

m  High Priority (score of 24-30): To be implemented in the short term - within 1-4 years

®  Medium Priority (score of 8-23): To be implemented in the medium term - within 4-8 years
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m  Low Priority (score of 1-8): To be implemented in the long term - within 8-10 years

It should be noted that this process is intended to provide a broad indication of action priority. However, it is
acknowledged that this may not marry with the “on the ground” reality over the forward CMP timeframe, and a
flexible approach to undertaking works should be adopted as grants and funding opportunities arise from time
to time that may allow some options to be progressed ahead of others.

While some actions may be identified as a priority for implementation in the CMP, it is recognised that the Plan
needs to retain sufficient flexibility such that the Partner Councils (or other responsible agencies) may
implement any of the management actions at any time on an opportunistic basis, regardless of their priority.
Such an opportunity may arise where, for example, funding becomes available through a specific grant or
funding program.

It should also be acknowledged that some of the actions whose urgency is listed as “Opportunistic” may provide
an opportunity for “quick, easy wins” throughout the process, particularly those that require minimal cost or
effort to implement. Therefore, the delivery partners of the CMP should remain vigilant for opportunities to
implement these actions as they may arise.

Table 5-1 The action priority matrix

Urgency

Priority Pressing Medium / Dependant

2
- 20 10
Critical NS 18 9
16 8
o O 14 7
(&) “‘
S \] 12 6
2 10 5
E 8 4
3 3
Medium A\
4 \‘@x‘ 2
2 i 1
52 CMP Governance Structure
5.21 Importance of Governance

The scale and complexity of the HNRS CMP demands a governance framework that is clear, durable, and
capable of coordinating action across multiple councils, agencies, and stakeholders. Effective governance
provides:

®  Authority and advocacy — to keep the CMP visible and relevant within council priorities.
m  Coordination — to align delivery across a large and diverse river system.
m  Capacity — to manage grants, reporting, and engagement.

®  Flexibility — to adapt as circumstances change and lessons are learned during implementation.
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5.2.2 Governance Structure Development

The governance model for the delivery of Stage 5 of the CMP was co-designed with input from Partner
Councils, DCCEEW, and other stakeholders through a staged workshop process. This ensured the structure
was grounded in best practice, equitable, and tailored to the unique needs of the HNRS.

Through a series of dedicated workshops, stakeholders were able to examine contemporary models, identify
guiding principles, and collaboratively refine the governance structure. This iterative approach provided the
necessary depth of analysis and broad ownership to give the final framework both equity and practical utility.

m  Workshop #1: Best practice fact-finding: The first workshop focussed on building an evidence base
from comparable multi-council estuary partnerships across NSW. Attendees included representatives
from the Hunter Estuary Alliance (HEAL), the Parramatta River Catchment Group (PRCG), the Cooks
River Alliance (CRA), and the Georges Riverkeeper (GRK). The session centred on distilling lessons from
each group around:

The WHERE - their geographical scope of operations
The WHY — their core purpose and role within catchment or estuary management
The WHAT — their organisational structures and membership models

The HOW - funding approaches and the nature of formal agreements (e.g., Constitutions, Terms of
Reference, and/or Memoranda of Understanding)

Incorporation of Indigenous custodianship and cultural perspectives
Model refinement — identifying what works well and where improvements could be made.

m  Workshop #2: Objectives and governance structure design: Building on these insights, the second
workshop brought together representatives from the Partner Councils and DCCEEW. The objective was
to establish the overarching principles of governance for the HNRS CMP, agree on the desired outcomes
of the structure, and co-design the framework that would balance governance oversight with operational
delivery. This process ensured that the governance model was not only technically robust but also
practical, equitable, and responsive to the needs of the Partner Councils.

m  Workshop #3: Development of key details and determination of the way forward: The third workshop
refined the draft governance model into a workable framework, resolving critical design elements such as
the composition and roles of governance bodies, the frequency and format of meetings, and the integration
of technical and cultural advice. It also confirmed the commitment of Partner Councils to progress the
model, providing a clear mandate to finalise terms of reference, nominate representatives, and establish
the governance structure in practice.

Informed by this process, the following section outlines the agreed governance structure for the HNRS CMP,
including the roles, responsibilities, and interactions of its key components.

5.2.3 Governance Structure Principals

The governance structure has been established to provide effective oversight, ensure accountability, and
facilitate coordination across multiple councils, agencies, and stakeholders. At its core, the governance
structure rests on 3 guiding principles:

m  Purpose: The primary purpose of the governance structure is to oversee and drive the delivery of CMP
actions. It is not intended as a broader management group with wider roles and responsibilities. A
purposeful decision was made to maintain a specific focus on CMP delivery — to ensure that governance
adds demonstrable value by maintaining focus on outcomes and supporting the long-term objectives of
the CMP.
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m  Form: The three-tiered structure (Executive Group, Steering Committee, Project Delivery Groups) is
supported by a dedicated Project Coordinator. Formal agreements such as Memoranda of Understanding
or constitutions give the framework durability and legitimacy.

®  Function: The governance framework is to be supported by clearly defined Terms of Reference for each
body, setting out roles, responsibilities, membership, and decision-making processes. Membership is
structured to achieve equity of representation across Partner Councils and State Agencies, while also
ensuring that cultural knowledge and community perspectives are embedded. Formal arrangements such
as Memoranda of Understanding or Constitutions provide a durable basis for collaboration and
accountability.

5.24 Overview

The adopted governance framework is tiered, inclusive, and action oriented. It balances strategic oversight
with operational capacity, ensuring actions are coordinated across the catchment while still reflecting local
needs. The governance structure for the CMP is summarised in Figure 5-2 with the respective elements
described in Table 5-2.

m  The Executive Group provides strategic leadership and advocacy, raising the profile of the CMP and
integrating actions into Council programs.

m The Steering Committee acts as the coordinating hub, aligning delivery across councils, overseeing
progress, and guiding project delivery groups.

®  Project-based Delivery Groups, responsible for targeted implementation of actions.

Multi-council and non-council projects group councils, agencies, and technical experts to deliver
collaborative initiatives.

Individual council projects are led internally, with support from technical partners as required

Dedicated First Nations Action Group - established to guide delivery of collaborative actions under
Strategy 8. This group provides a transparent, culturally appropriate, and accountable forum to
administer funds, assess project submissions, and oversee implementation. By creating a dedicated
group, the governance framework ensures that First Nations knowledge, priorities, and perspectives
are meaningfully embedded in CMP delivery.

m A central feature is the appointment of a dedicated Project Coordinator, employed on a 0.6 - 1.0 FTE
basis. Partner Councils agreed unanimously that this role is fundamental to success, given the breadth
and scale of the CMP. The Coordinator provides continuity, integration across councils, and the capacity
to manage grants, reporting, and stakeholder engagement — functions that cannot be effectively delivered
on a part-time or ad-hoc basis by existing council staff.

Together, these elements create a governance model that is inclusive, transparent, and action oriented. By
combining strong oversight with operational flexibility, the structure provides a robust platform for the delivery
of CMP actions. Importantly, the governance structure is intended to be adaptive. As the CMP progresses
through its implementation phases, the structure may evolve to reflect emerging priorities, changing
stakeholder needs, or lessons learned, ensuring that it remains both flexible and effective over the long term.
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Figure 52 HNRS CMP governance structure
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Table 5-2 HNRS CMP governance structure

Element

Function and Scope

Representation

Operational Considerations

Executive
Group

Provide high-level advocacy and
visibility for the CMP

Support integration of CMP actions into
each Council’'s Delivery Program and
IP&R

Advocate for CMP implementation in
the face of competing Council priorities

1 x Director or Senior Manager from each Partner
Council (or delegate)

= The EG could be provided with quarterly / semi-annual
/ annual updates by the Steering Committee

Steering
Committee

Coordinate delivery of CMP actions
across LGAs in line with the CMP
strategic priorities and forward program

Promote system-wide actions in the
Collaborative Implementation Plan,
including those not led by Partner
Councils

Guide and support project delivery
groups

1-2 x representatives from each Partner Council —
typically coastal/estuary officers but others can be
included in an as needed basis

1-2 x representatives from DCCEEW

Leadership is reinforced through the appointment
of strong chairs to provide authority, continuity,
and impartial guidance

State Agency representation may be most
efficiently garnered through the Project Delivery
Groups — so that it is focussed on CMP action
delivery

= Scheduled Meeting Frequency: Approx. Quarterly

= Meeting Location: Rotate across Partner Council
locations

Project coordination and administration
of actions in the Collaborative System
Implement Plan

Grant management and coordination

Monitoring, evaluation, and reporting on
CMP implementation status

Design and execution of both internal
and external engagement (Council,
stakeholder, and community)

1 x Project Coordinator, employed in a 0.6 to 1.0
FTE role

= Salary to be co-funded through CMP Business Plan
(see Action S1.CMP.A)

= Employment Status: There are 4 potential options:

1. Directly employment by one of the Partner
Councils

2. Sourced externally (through a consultancy or
contract arrangement)

3. A practical combination of (1) and (2) above

4. Develop an incorporated body and deliver Project
Management for the CMP through that entity
(employment of the PM and any required assets)
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Element Function and Scope Representation Operational Considerations
= Delivery of specific CMP actions that sit | = Representatives from any organisation listed in = Reports to: Steering Committee
\lNithIin the;gflla’,bc_nrrsti;/g Systemt. the CMP Delivery Plan as either: = Meeting Frequency: As required
mplement Plan”. That is, any action _ isati . . . . .
that is *multi-Council” in deIi\Yery Lead OrganlsaFlon' *  Project Coordination: Nominated by Steering
— Support Organisation Committee

= Similar Actions can be grouped
together for coordinated delivery — so
that we don’t need a “group” for every
action. For instance, multiple actions
within a particular strategy can use a
common project delivery group.

= Groups would be sunset upon delivery
of that (those) Action(s)

= Technical Support to assist in delivery of the
action(s) — including representatives from industry,
academia, and First Nations Groups

= Delivery of specific CMP actions that sit | = Council officers from relevant departments = Reports to: Steering Committee - to keep the broader
within the “Implementation Plan” of an (environmental services, planning, open space, group updated.
individual council. engagement, assets and infrastructure etc): = Meeting Frequency: As required
= Can be one “group” for all actions in = Technical Support to assist in delivery of the = Project Coordination: Nominated by Council officer.
Councils implementation plan Action(s) - including representatives from any
“Supporting Partners” listed in the delivery plan
= Provide a culturally appropriate and = Chairperson (1): A Traditional Owner with = Fund Administration: Manage allocation and oversight
transparent forum to lead, fund, and recognised cultural ties and knowledge across the of Strategy 8 funds with transparent, accountable
oversee First Nations—related actions Hawkesbury River. processes.
under Strategy 8. = Traditional Owner Representatives (6): 6 seats = Assessment of Submissions: Apply culturally
= The group ensures that First Nations reserved for representatives with ancestral appropriate criteria to review and select projects
knowledge and priorities are embedded connection to distinct geographic regions of the proposed by Traditional Owner groups, LALCs, and
in delivery, strengthens trust and HNRS. Aboriginal organisations.
accountability, and builds enduring = Local Council Representation: 6 Partner Councils | = Project Oversight and Monitoring: Track delivery of
Pagnefsth'g,s between councils, LALCs, (individually or collectively). funded initiatives to ensure timely, high-quality
and cusioc Sl » LALC Representation: The 3 LALCs (Darkinjung, outcomes.
Deerubbin, and Metro) (individually or collectively). | = Reporting and Accountability: Provide progress reports
NOTE — the above will be further developed through to the CMP governance bodies and stakeholders.
discussions with First Nations Groups along the = Dispute Resolution: Act as a culturally informed
HNRS mediator for any disputes during implementation.
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Table 5-3 Action Table - Collaborative System Implement Plan
gt'\:l aF;egy S4 1D ;z::tlonal NI Action Name Action Description Tsr:::g Timing Peggil;relﬁ:ce
Strategy 1: S1.CMP.A | Entire Estuary- | Implement the This will involve the implementation of a new partnership for the governance of the Hawkesbury- CCC, NBC, | DCCEEW, Within 1-4 Governance group
Governance HNRS Wide CMPs formal Nepean River and its catchment. The partnership will be tasked with the implementation of the HSC, KC, NPWS, years established and
and Program governance CMP, and the broader management of the river system. The aim of the partnership will be to: THSC, Sydney operating, with a
Delivery partnership for > Ensure collaboration and coordination between local councils, the state government and other HCC Water, coordinator role
the river system stakeholders DPIRD- maintained for the
> Define the roles and responsibilities of all stakeholders Fisheries, CMP’s duration.
> Ensure dedicated resourcing for river management DPHI-Crown
This Action will also include the employment of a permanent project coordinator for the CMP - as Lands,
per the Project Governance Structure discussed in Section 5.2. TINSW,
Strategy 1: S1.CMP.B | Entire Estuary- | Develop and Develop a communications plan for the 10 year implementation phase of the CMP. This will include | CCC, NBC, | DCCEEW Within 1-4 Plan developed and
Governance HNRS Wide execute a maintenance of the CMP Website and other associated Partner Council information pages. The HSC, KC, years implemented.
and Program communications purpose of the plan should be to provide the community with the following information: THSC, Improved community
Delivery plan for Stage 5 > The purpose of the CMP. HCC understanding of
of the CMP > The CMP background, and an overview of the NSW Coastal Management Framework. CMP goals, priorities,
> Key CMP information, including reports available for public consumption. and implementation
> The Status of CMP actions, with details of the actions and recent updates/progress. status.
> Information pertaining to upcoming community consultation or education events, and avenues for
engagement; and
> Links to relevant materials such as The NSW Coastal Management Framework, and the Marine
Estate Management Strategy.
This may also include the ongoing social media presence, mailing lists and newsletters publishing.
Strategy 2: S2.CMP.A | Entire Estuary- | HNRS Water Water quality across the Hawkesbury-Nepean River System (HNRS) is currently monitored by a DCCEEW, | Sydney Within 1-4 Centralised database
Monitoring, HNRS Wide Quality range of stakeholders, including partner councils, other catchment councils, the NSW Government | CCC, NBC, | Water years established.
Evaluation, Monitoring - (Department of Climate Change, Energy, the Environment and Water - DCCEEW), and Sydney HSC, KC, Collected data is of
and Data Aggregation | Water. While these programs generate valuable data, they operate independently, resulting in THSC, tangible benefit from
Reporting and Reporting inefficiencies and data gaps that hinder system-wide understanding and management. HCC a research and
This action would therefore involve focuses on the aggregation, management, and communication management
of water quality data across the HNRS. A well-structured reporting and data management perspective.
framework will enhance transparency, promote shared understanding, and support evidence-
based decision-making by councils, agencies, and the community.
This action would therefore include:
Data Management and Coordination:
> Create a centralised database to store, manage, and share water quality data collected by all
stakeholders.
> Implement robust data entry, validation, and analysis processes to ensure data accuracy and
reliability.
Reporting:
> Develop a user-friendly, public-facing platform to share water quality information
> Support community awareness and engagement by making key findings, trends, and alerts
easily accessible and understandable.
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= Y
gtM e S41D Functional WG Action Name Action Description
rategy Zone
Strategy 2: S2.CMP.B | Entire Estuary- | HNRS Water Design and implement a coordinated water quality monitoring program across the HNRS coastal DCCEEW, | N/A
Monitoring, HNRS Wide Quality zone. The Action would be led by the DCCEEW Science Unit, and would include the following CCC, NBC,
Evaluation, Monitoring - steps: HSC, KC,
and Implement a THSC,
Reporting Coordinated 1. Program Review and Standardisation: HCC
Monitoring > Map existing water quality sampling programs across the HNRS to identify potential gaps and
Program redundancies.
> Develop standardised protocols for sampling frequency, locations, parameters tested, and
analytical methods across the HNRS.
2. Resource Coordination and Capacity Building:
> |dentify opportunities for resource sharing (e.g. equipment, laboratory services, field teams)
between councils and agencies to reduce duplication and costs.
> Build technical capacity through workshops, training, and exchange programs to support
consistent, high-quality data collection and interpretation.
3. Implement coordinated monitoring program:
> Roll out the coordinated monitoring program in alignment with agreed protocols and schedules.
> Ensure ongoing collaboration between councils, DCCEEW, and other agencies to deliver
consistent, high-quality data collection.
> Establish a governance framework to oversee program delivery, quality assurance, and adaptive
management.
> Periodically review and refine the program based on monitoring outcomes, emerging issues, and
stakeholder feedback
Strategy 2: S2.CMP.C | Entire Estuary- | Implement a Systematically monitor and assess bank stability and geomorphic conditions in the Hawkesbury CCC, NBC, | DCCEEW,
Monitoring, HNRS Wide bank stability and | River Estuary to identify erosion risks and support effective riverbank management. While HSC, NPWS
Evaluation, condition monitoring is currently conducted by individual Partner Councils, an integrated and coordinated THSC,
and monitoring program would enable a more comprehensive estuary-wide assessment, facilitate resource HCC
Reporting program across sharing, and improve cost efficiencies. This program will be designed to be cost-effective,
the estuary replicable, and adaptable over time, ensuring consistent data collection and long-term riverbank
foreshores health management.
Strategy 3: S3.CMP.A | Entire Estuary- | Review and The objective of this action is to establish a consistent and best-practice approach to development | CCC, NBC, | DPHI-
Resilience, HNRS Wide update Partner controls that enhance estuary health, by reviewing and updating the Development Control Plans HSC, KC, Planning and
Planning, and Council planning | (DCPs) and Local Environment Plan (LEP) initiatives of the six Partner Councils. This action will THSC, Assessment,
Adaptation instruments for also set pollution reduction targets to ensure measurable improvements in estuarine environments. | HCC Sydney
alignment of a This action would include: Water
consistent best > Target setting: Determination of a consistent set of targets for relating to water quality and
practice quantity that are consistent with the Risk-based Framework for Considering Waterway Health
approach to Outcomes in Strategic Land-use Planning and the NSW Water Quality Objectives .
managing > Policy review : Conducting a detailed review of the existing DCPs and LEPs across the six
stormwater and Partner Councils - in relation to how they address stormwater management, sediment and erosion
downstream management, and water sensitive urban design (WSUD) applications and requirements.
estuarine water > Gap analysis: |dentification of gaps, inconsistencies, and areas needing improvement in the
quality current DCPs and LEPs, particularly those affecting estuary health.
> Planning proposals and amendments: Preparing planning proposals to implement the required
amendments to LEPs, and drafting updates to DCPs, to embed best-practice stormwater and
water quality provisions and achieve greater consistency across the catchment wherever practical.
This Action should use the Parramatta River Catchment Groups "Standardise the standards"
initiative as an example of contemporary good practice.
As supporting agencies, Sydney Water and DPHI can provide technical assistance as required.

Timing Performance
Criteria

Within 1-4 Plan developed and

years implemented.
Reporting mechanism
established and
executed.

Within 1-4 Monitoring

years undertaken and
recorded.
Collected data is of
tangible benefit from
a risk and asset
management
perspective.

Within 1-4 Review completed,

years and planning controls

updated in a
consistent manner.
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gt'\:l aF;egy S4 1D ;g::tlonal [WoTo1 [\ Action Name Action Description _ rSr::c::te); Timing Pegc:il;?r?:ce
Strategy 3: S3.CMP.B | Entire Estuary- | Review and The objective of this action is to establish a consistent and best-practice approach to development | CCC, NBC, | DPHI- Low (7) Opportunistic, Review completed.
Resilience, HNRS Wide update Partner controls that manage coastal and estuarine hazard risk, by reviewing and updating as relevant the HSC, KC, Planning and within 8-10 Updated applied as
Planning, and Council planning | following planning instruments of the six Partner Councils: THSC, Assessment Years necessary.
Adaptation instruments for > Development Control Plans (DCPs) HCC
coastal hazard > Local Environment Plans (LEPs)
risk planning > R&H SEPP Coastal Management Areas - including the Coastal Vulnerability Area
controls every 10 | Each Partner Council should review their relevant planning controls at least every 10 years, in
years order to ensure that these controls are based on contemporary climate change projections,
consider observed coastal hazard impacts, and are consistent with state government policies.
Where necessary, preparing planning proposals to implement the required amendments to LEPs
and Coastal Management Areas may be required to embed best-practice.
Strategy 3: S3.CMP.C | Entire Estuary- | Encourage eco- Partner Councils are to review and update their DCPs to encourage development applications for CCC, NBC, | DCCEEW, Medium Within 4-8 Review completed.
Resilience, HNRS Wide friendly features private seawalls to include eco-friendly features - such as installing 3D-printed habitat panels, HSC, KC, DPIRD- (12) years
Planning, and in seawall increasing surface texture, and planting estuarine vegetation around the structures. THSC, Fisheries
Adaptation development This could also include: HCC
applications > Ensuring that all relevant Conditions of Consent include reference to the Environmentally
Friendly Seawall Design
> Providing educational material to foreshore residents promoting eco-friendly features and the
ecological value they provide.
> Providing access to suppliers and contractors to help install ecofriendly features.
Any review an implementation should be consistent with the NSW Coastal Design Guidelines
2023, and the Coastal Crown Lands Guidelines 2023.
Strategy 3: S3.CMP.D | Entire Estuary- | Develop Intertidal | Intertidal Marine Vegetation Strategies developed as part of the MEMS program use evidence- DPIRD- DCCEEW, High (32) Within 1-4 Strategy completed
Resilience, HNRS Wide Marine based methods to coordinate protection and build resilience of intertidal wetlands now and into the Fisheries NPWS, CCC, years and adopted to guide
Planning, and Vegetation future. The IMVS [Hawkesbury River estuary] would contain detailed information on recommended NBC, HSC, management of
Adaptation Strategy for responses to the key threats and risks to saltmarsh and mangrove communities in the Hawkesbury KC, THSC, saltmarsh and
Hawkesbury River estuary. It would include management actions categorised under Hydrology, Sediments, HCC mangroves.

River estuary

Vegetation and, People and Planning.

The IMVS would consider, with an estuary-wide perspective, the benefits of undertaking adaption
actions informed by current and projected SLR. Development of such approaches is important
because not acting on sea level rise, or, attempting to isolate ecological communities from their
changing environmental settings ultimately reduce the time available for ecosystems to adapt or
migrate, consequently increasing their vulnerability and diminishes the valuable services they
provide to residence and visitors using the estuary.

IMVS actions can be delivered with suitable partnership and funding opportunities. For example,
this could include:

> projects identified in approved Coastal Management Programs

> projects aligned with environmentally focused Non-Government Organisation or community
groups

> Aboriginal land managers who are looking to deliver projects that involve working on and
restoring culturally significant areas or habitats

> major developers that are required to offset unavoidable impacts on mangrove or saltmarsh
habitat with an identified action under Section 220 of the NSW Fisheries Management Act 1994
> a court ordered directive for environmental rehabilitation

> collaborative projects between local government and NSW Government through opportunities
such as the Recreational Fishing Trust Flagship or Habitat Action Grant Programs

> private land conservation agreements under the Biodiversity Conservation Trust that facilitate the
redistribution of intertidal and adjacent habitats that is underway with sea level rise

> enforceable undertakings under Environment Protection Authority for the purpose of s 253a
Protection of Environment Operations Act 1997

> opportunities to participate in the emerging nature repair market.
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Strategy 3: S3.CMP.E | Entire Estuary- | Develop Develop comprehensive Foreshore Stabilisation and Rehabilitation Guidelines to provide clear, CCC, NBC, | DCCEEW, Medium Within 4-8 Guidelines prepared
Resilience, HNRS Wide Foreshore consistent guidance for landowners and managers on best practices for stabilizing and restoring HSC, KC, DPIRD- (14) years and endorsed,
Planning, and Stabilisation and foreshore areas. These guidelines will help balance environmental sustainability, erosion control, THSC, Fisheries, providing consistent
Adaptation Rehabilitation and land use requirements, ensuring that foreshore management aligns with ecological and HCC DPHI-Crown advice across

Guidelines for the | planning objectives. Lands councils.
HNRS The guidelines will outline appropriate stabilisation treatments and construction techniques suited
to different site conditions, promote nature-based solutions where feasible, and support ecological
function while mitigating erosion risks. They will also serve as a supporting document to each
Council’s Development Control Plan (DCP) for foreshore and waterway development, ensuring
consistent advice for development proponents across the Hawkesbury-Nepean River System
(HNRS).
This approach builds on successful models, such as the Lake Macquarie City Council’s foreshore
management framework, which can serve as a reference point for guideline development. The
guidelines should be consistent with the NSW Coastal Design Guidelines 2023, and the NSW
Environmentally Friendly Seawalls guidelines (2009).
Strategy 3: S3.CMP.G | Entire Lower Undertake a Mapping for the Coastal Vulnerability Area (CVA) has not been provided from the RH SEPP, and CCC, NBC, | NPWS, Within 1-4 Planning proposal
Resilience, HNRS Estuary, Planning no such CVA map yet exists for the HNRS. Subsequently, it is the intent of the three Partner HSC DPHI- years lodged and mapping
Planning, and Broken Proposal to adopt | Councils who are significantly impacted by coastal hazards (Central Coast Council, Northern Planning and incorporated into
Adaptation Bay, a CvVA Beaches Council, Hornsby Council) to propose, by way of a planning proposal, the adoption of a Assessment statutory controls.
Pittwater map indicating a CVA — which may be comprised of a combination of the following hazards across
the study area, which are identified in the CM Act:
> Beach erosion.
> Shoreline recession.
> Estuary entrance instability.
> Coastal cliff and slope instability.
> Coastal inundation.
> Tidal inundation.
> Erosion and inundation of foreshores caused by tidal waters and the action of waves, including
the interaction of those waters with catchment floodwaters.
It should be noted that the CM Act requires the consideration of a 100 year planning horizon
(considering future climate change impacts). As such, all extents used in defining the CVA should
be based on a suitable forward planning horizon, which incorporates the projected effects sea level
rise on coastal hazards.
The Partner Council’s existing coastal hazard mapping and controls within the LEP and DCP will
be required to be updated to reflect, and be supplementary to, the proposed CVA mapping.
Strategy 3: S3.CMP.H | Entire Estuary- | Collaborate with This Action would include the Partner Councils collaborating to determine a list of priorities for CCC,NBC, | GSLLS Medium (8) | Within 4-8 research priorities
Resilience, HNRS Wide local universities | research project across the Hawkesbury-Nepean River System - and establishing formal HSC, KC, years identified and
Planning, and and research connections with local universities and research institutions in order to facilitate research projects. THSC, partnerships
Adaptation institutions to HCC established.
establish a list of Research output is of
research tangible benefit from
priorities for the a management
Hawkesbury- perspective.
Nepean River
System
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Strategy 4: S4.CMP.A | Entire Estuary- | Design and The action includes the design and implementation of a Community Engagement and Education CCC, NBC, | NPWS, High (24) Within 1-4 Program developed,
Community & HNRS Wide Implement a Program to support the vision and objectives of the CMP. The purpose of the program would be to | HSC, KC, TINSW, GS years materials produced,
Stakeholder Community educate the community regarding the keys threats and risks facing the estuary system, and how THSC, LLS and implementation
Engagement Engagement and | they can actively contribute to mitigating these risks and improving the resilience of the coastal HCC commenced.
Education zone. Improved community
Program to It would include the following components, or themes: awareness of
support the vision | > Water quality and marine litter program subject
and objectives of | > Riparian zone and foreshore management (focusing on foreshore residents) matter.
the CMP > Ecosystems of the estuary and biodiversity
> Aboriginal and European cultural heritage values of the estuary
> Coastal hazard risk (focusing on residents impacted by such hazards)
> Recreational use impacts (including boating)
The program can leverage off the existing community education material developed by the state
government (DPIRD-Fisheries, DCCEEW, NPWS, TfNSW) and be implemented across the
Hawkesbury River System by the Partner Councils in a strategic and integrated manner.
Strategy 4: S4.CMP.B | Entire Estuary- | Community This Action would be a specalised extension of the broader community and stakeholder education CCC, NBC, | DCCEEW, Within 1-4 Program and
Community & HNRS Wide education and program (S4.CMP.01). The purpose of this action is to undertaken targeted engagement with HSC, GS LLS years materials created,
Stakeholder outreach private landowners in the Coastal Zone (particularly those with river frontage), in order to help THSC, and program
Engagement program for increase their awareness of estuary management issues riverfront residents would be provided HCC implemented.
estuary frontage with information on best practice for management of the foreshore within their property boundaries Improved community
communities — including recommended riparian species, weed identification and management. awareness of
The program material should leverage off information set out in the NSW Coastal Design program subject
Guidelines, and the NSW Coastal Crown Land Guidelines. matter.
Strategy 4: S4.CMP.D | Freshwater | Upper Implementing a European Carp pose a serious threat to local ecosystems, degrading water quality and displacing CCC, N/A Low (6) Opportunistic, | Program and
Community & Tidal Pool Estuary community- native species. This Action involves implementing a community-based carp fishing initiative - an HCC, within 8-10 materials created,
Stakeholder based carp effective and engaging way to control invasive carp populations in the freshwater sections of the THSC, Years and program
Engagement fishing initiative Hawkesbury River System. Such activities not only contribute to the management of this invasive HSC implemented.
species but also raise public awareness and foster ongoing community involvement in
environmental conservation.
This could be similar to the "Catch a Carp Day" programs in other estuaries, or even could be
modelled on the "Carp to Croc" program implemented by Central Coast Council
Strategy 4: S4.CMP.E | Entire Estuary- | Hawkesbury A targeted compliance and education campaign will be conducted across the Hawkesbury River to | NBC, TENSW, Medium Within 4-8 Program and
Community & HNRS Wide River Marine promote best practices within the marine industry and improve estuary health outcomes. This CCC, HSC | NSW EPA (18) years materials created,
Stakeholder Compliance & initiative will focus on raising awareness of environmental regulations, sustainable operational and program
Engagement Education practices, and the impacts of pollution, sediment runoff, and habitat disturbance. implemented.
Campaign
The campaign will combine proactive education with compliance monitoring, engaging key industry
stakeholders such as commercial fishers, boat operators, marina managers, and waterfront
businesses. Outreach efforts will include workshops, on-site visits, digital resources, and
enforcement where necessary to ensure adherence to environmental guidelines. By fostering
industry-wide accountability and knowledge-sharing, the campaign aims to reduce harmful impacts
on water quality, aquatic habitats, and biodiversity within the estuary.
This will also include the development of a strategy for managing vessel pumpouts across the
Hawkesbury River System. This will aim to improve water quality and protect marine ecosystems
by planning new pumpout facilities, incentivising oil-absorbent device use and routine pumpout
services, and regularly reviewing spill management plans to ensure effective and sustainable
boating practices

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program
L

Page 134




_—— WATER TECHNOLOGY

— % WATER, COASTAL & ENVIRONMENTAL CONSULTANTS
gt'\:l aF;egy S4 1D ;g::tlonal [WoTo1 [\ Action Name Action Description rSr::c::te); Timing Pegc:i:?r?:ce
Strategy 5: S5.CMP.A | Entire Estuary- | Undertake a Implement a targeted riparian rehabilitation program to improve the condition of riparian vegetation | CCC, NBC, | DCCEEW, High (30) Within 1-4 Restoration works
Estuary & HNRS Wide coordinated and manage the spread and introduction of weeds across the coastal zone. These activities are HSC, HCC | DPHI- years successfully
Waterway riparian considered ‘Environmental protection works’ (EPW) for mapped coastal wetlands and littoral Planning and implemented.
Health rehabilitation rainforest in accordance with the R&H SEPP, and the Standard Instrument - Principal Local Assessment,

works program Environmental Plan (2006 EPI 155a). GS LLS,
across the River NPWS, KC,
System Figure B-1 provides an overview of the potential works areas as identified by the Partner Councils. THSC,
Figures B-2 onwards provides more local, site specific mapping. These maps include overlays of
R&H SEPP Coastal Wetlands and Littoral Rainforest layers, so that areas subject to EPWs are
clearly identified.
Priority will be given to high-value riparian areas where weed infestations overlap with Threatened
Ecological Communities (TECs), as identified using the most current and relevant Plant
Community Type (PCT) mapping.
The program will adopt a multi-species control strategy, supported by follow-up treatment and
revegetation with native species suited to each PCT. Activities will include wetland restoration,
weed suppression, and the establishment of resilient native vegetation communities.
This program will be coordinated with relevant agencies, including NPWS, to leverage existing
systems, datasets, and operational capacity. The approach will focus on achieving resource
efficiencies through collaborative planning, shared funding opportunities, and integration with
existing on-ground works programs.
Strategy 5: S5.CMP.B | Entire Estuary- | Continue to Landcare groups play a vital role in improving the health of waterways and foreshore environments | CCC, NBC, | GS LLS, KC, Within 1-4 Support provided -
Estuary & HNRS Wide support landcare | through volunteer-driven activities. The activities range from litter collection and weed removal HSC, HCC | THSC, years and associated works
Waterway networks across through to native planting and surveys of local wildlife. Support for these programs from the undertaken and
Health the river system participating Partner Council's would in the form of: monitored.
> Financial and logistical support for Floating Landcare Activities - including the allocation of
agreed-upon funding pipelines
> Technical support and identification of priority sites and activities
> Promotion of Floating Landcare through Council communications channels
> Utilising Council networks with existing businesses and chambers of commerce to actively
promote Floating Landcare corporate volunteering events and donations
Strategy 5: S5.CMP.C | Middle Estuary- | Fencing of Conduct a comprehensive audit of high-risk agricultural locations to identify areas where livestock GS LLS CCC, HCC, Within 1-4 Works undertaken.
Estuary & Estuary Wide riparian access to estuaries is prevalent. Develop and implement a targeted program to undertake fencing THSC years LLS monitoring of
Waterway foreshores on installation and stabilisation in these critical riparian zones. It would include: works indicates
Health high risk > |dentify High-Risk Areas: Conduct field surveys and use geographic information systems (GIS) to reduced livestock
agricultural lands | map high-risk agricultural areas where livestock frequently access riparian zones. impacts on
> Evaluate Impact: Assess the extent of damage caused by livestock and prioritize sites based on waterways at
the severity of impact and potential for recovery. nominated locations.
> Engage Landowners: Work collaboratively with landowners and stakeholders to secure
permissions and support for the fencing installations.
> Install Fencing: Carry out the installation of fences in the identified high-risk areas, ensuring
minimal disruption to the environment.
Sydney Water can provide technical assistance as required.
Strategy 6: S6.CMP.A | Broken Bay | Broken Activate the Undertake planning, engagement and emergency works, if appropriate, to manage beach erosion CCC, DCCEEW, Within 1-4 Plans activated and
Coastal Pittwater Bay “Coastal Hazard before, during and after storm events in accordance with the Coastal Zone Emergency Action NBC, NSW SES years implemented in a
Hazard Pittwater | Emergency Subplans for the CMP. HSC, timely manner when
Resilience Action Sub- NPWS needed.
Plans” (CZEAS)
for each beach
as required after
storm events
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Strategy 6: S6.CMP.B | Entire Estuary- | Develop a Tide There are numerous areas across the river system that are exposed to a high level of tidal CCC, DCCEEW Medium Within 4-8 Calendar developed,
Coastal HNRS Wide Alert Calendar inundation risk (sunny day flooding), with increasing vulnerability to this risk over time due to future | NBC, (12) years and communication
Hazard Tool for the low sea level rise. As the tides can be predicted many years in advance, this action involves HSC, system implemented
Resilience lying development of a “Tide Alert” Calendar, and a public engagement program. It specifically includes: - and considered to
communities of A) The creation of a Tide Alert Calendar: This would be a simple and practical tool that clearly be of value by the
the river system communicates dates of higher-than-normal high tides to indicate when low-lying land is particularly Partner Councils and
to encourage vulnerable to tidal inundation and coastal flooding. Red-alert tide calendars are highly visual and key impacted
citizen science in | easily interpreted, and do not require technical expertise or interpretation of large amounts of data communities.
monitoring tidal or text.
inundation B) Public awareness and citizen science: This initiative would focus on public engagement and
awareness around the highest red-alert days each year, encouraging citizens to “snap the coast”
at the designated time of the high tide and upload the photograph to Councils social media
channels or a Council web repository. This kind of public engagement initiative allows both Council
and the local community to utilize these red-alert tide days and visualize the impacts rising sea
levels may have on their communities in the future.
Strategy 7: S7.CMP.A | Entire Estuary- | Prepare and Prepare and implement a regional environmental tourism strategy and plan for the Hawkesbury First NPWS First Low (5) Opportunistic, Strategy completed,
Social and HNRS Wide implement an River System. The strategy should promote sustainable tourism experiences that showcase the Nations Nations within 8-10 and implementation
Recreational Environmental region’s rich cultural heritage, ecological values, and natural landscapes. This would include: Groups, Groups Years commenced.
Amenity Tourism Strategy | > Stakeholder Engagement: Meetings, workshops with relevant state government agencies, and CCC, NBC,
for the First nations Groups HSC, KC,
Hawkesbury > Review of Existing Programs: Desktop review, site visits, analysis of current tourism and heritage | THSC,
River System activities HCC
> Market & Opportunity Assessment: Identification of new tourism opportunities, market demand,
regional gaps
> Strategy & Plan Development: Drafting the strategy, incorporating feedback, producing final
deliverables
Strategy 8: S8.CMP.A | Entire Estuary- | Engage First To enhance the involvement of First Nations peoples in the stewardship and management of the First GS LLS, Within 1-4 Quantifiably
Cultural HNRS Wide Nations teams estuary system and its catchment by building strong, collaborative partnerships with First Nations Nations NPWS years increased role for FN
Heritage where Ranger Groups and Bush Regeneration Teams. This approach aims to integrate traditional Groups, Groups in coastal
Protection appropriate to knowledge and contemporary conservation practices for sustainable environmental management. CCC, NBC, management across
undertake bush This would include: HSC, KC, the LGA
regeneration > Identify key First Nations Ranger Groups and Bush Regeneration Teams that are active in the THSC,
works including region. Initiate dialogues to understand their perspectives, goals, and areas of expertise. HCC
weeding and > Engage teams where appropriate to undertake bush regeneration works including weeding and
revegetation revegetation
> Provide training and capacity-building opportunities to First Nations Rangers and community
members. This can include workshops on estuary management, ecological monitoring, and
restoration techniques.
Strategy 8: S8.CMP.B | Entire Estuary- | Further develop Develop and implement a program of Indigenous cultural education activities along the HNRS. The | First GS LLS, Within 1-4 Program and
Cultural HNRS Wide and implement objective is to increase community awareness and appreciation of the Indigenous cultural heritage Nations NPWS years materials created,
Heritage community values of the estuary and Indigenous management practices along the Hawkesbury River. This Groups, and program
Protection education Action would be a specalised extension of the broader community and stakeholder education CCC, NBC, implemented.
programs for program (S4.CMP.01). HSC, KC,
awareness and THSC,
appreciation of HCC
Indigenous
cultural heritage
Strategy 8: S8.CMP.C | Entire Estuary- | Support cultural Provide funding and technical support for the development of a coordinated program of cultural First GS LLS, Within 1-4 Support provided and
Cultural HNRS Wide education and education activities that are designed to enable local First Nations groups to further their Nations NPWS years considered to be of
Heritage awareness of understanding and awareness of key estuary health issues and associated management Groups, tangible benefit to FN
Protection estuary health approaches. The objective of these activates are to increase First Nations participation in CCC, NBC, Groups
issues for First catchment and estuary management. HSC, KC,
Nations Groups THSC,
HCC
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Strategy 8: S8.CMP.D | Entire Estuary- | Develop a Develop a mobile exhibition for the display of artefacts, models, and other items that educates the CCC, NBC, | First Nations Low (5) Opportunistic, Display developed.
Cultural HNRS Wide Hawkesbury community and tourists about the maritime heritage of the river. The exhibition will be designed to HSC, Groups, KC, within 8-10
Heritage heritage central travel between locations for public display. THSC, Years
Protection display HCC
The mobile format will enable the exhibition to be hosted at a variety of venues — such as
community centres, libraries, schools, and local events — increasing its accessibility and reach. It
will allow for seasonal or themed displays, incorporate interactive elements, and be adaptable to
different audiences. This approach will maximise opportunities for community engagement, foster
pride in local heritage, and promote the river’s historical significance to both residents and visitors
Strategy 8: S8.CMP.E | Entire Estuary- | Identify The Partner Council's should engage with local First Nations groups to identify opportunities for, First NPWS, RFS, Medium Within 4-8 Quantifiably
Cultural HNRS Wide opportunities for, | and undertake cultural practices (including cultural burning) across the river catchment. This would | Nations GS LLS, (10) years increased role for FN
Heritage and undertake involve the Partner Councils working closely with local First Nations Groups to develop and Groups, Groups in coastal
Protection cultural land implement appropriately. CCC, NBC, management across
management This action can link with existing technical resources regarding cultural land management practices | HSC, KC, the LGA
practices, currently used by NPWS, NWS RFS, and GS LLS - and liaising with these agencies to technical THSC,
including cultural | advice communications regarding activities. HCC
burning
Strategy 8: S8.CMP.F Entire Estuary- | Engage with local | This action involves engaging with the relevant First Nations Groups to protect and preserve First NPWS Within 1-4 Local protection
Cultural HNRS Wide First Nations Aboriginal Cultural Heritage (ACH) items across the Hawkesbury River System. It is anticipated Nations years actions identified and
Heritage Groups to protect | that there would be four main tasks for this action: Groups, implemented.
Protection and preserve > Consultation with the relevant First Nations Groups. CCC, NBC,
cultural heritage > A literature review of existing ACH databases (such as AHIMS) and existing cultural heritage HSC, KC,
items across the plans THSC,
coastal zone > An Aboriginal cultural heritage survey of the legally defined coastal zone, which should include HCC
field work, and recording of cultural heritage sites (such as middens sites) and detailed
documentation of findings.
> The development and prioritisation of local, site specific management plans for protection and
preservation of sites exposed to coastal hazard risk.
Strategy 8: S8.CMP.G | Entire Estuary- | Identify locations | Identify, map, and promote key locations across the HNRS that support cultural connections — First NPWS Within 1-4 Connection areas
Cultural HNRS Wide for cultural including opportunities for gathering, knowledge sharing, and strengthening the interrelationship of | Nations years identified and
Heritage connections ideas, people, and Country. This may include locations of cultural significance aligned with known Groups, implemented.
Protection across the HNRS | songlines or other important cultural pathways. Key elements include: CCC, NBC,
> Engage with Traditional Custodians to identify culturally significant places, especially those HSC, KC,
already mapped or emerging from projects such as the Wisemans Ferry cultural mapping initiative. | THSC,
> Focus on public land where opportunities exist for culturally respectful access and use — HCC
including Council-managed Crown Land subject to Plans of Management (PoMs).
> Explore the use of these locations for cultural gathering places, yarning circles, interpretive
signage, art installations, or ceremonial activities, where appropriate.
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A summary of the actions within the Hawkesbury City Council Local Implementation Plan are provided in Table 5-4. Maps depicting relevant actions are provided in Appendix B.
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Table 5-4 Action Table - Hawkesbury City Council Local Implementation Plan

CMP Functional : . : — Priority _— Performance

Strategy S41D Zone (BCLE1\7A Action Name Action Description (Score) Timing Criteria

Strategy 3: S3.HCC.A Freshwater | LGA Write a specific | Water Sensitive Urban Design (WSUD) is an approach to urban planning that integrates land and HCC N/A Within 1-4 DCP updated.

Resilience, Tidal Pool Wide WSUD chapter water planning and management into urban design. WSUD is based on the premise that urban years

Planning, and in Hawkesbury development and redevelopment must address the sustainability of water. WSUD s one of the key

Adaptation City Council management measures that can control pollutants, such as nutrients, sediments, pathogens and
DCP gross pollutants, being exported into the estuary from urban lands.

It is recommended that Council specifies and applies pollution reduction targets within their
Development Control Plan. Council should accompany this with a WSUD policy, which advocates
WSUD as a means to help achieve proposed pollution reduction and improve the quality of inflows
entering the Hawkesbury River and the broader Estuary (especially nitrogen, phosphorus and
suspended sediments).

Strategy 3: S3.HCC.B Freshwater | LGA Environmental Analysis undertaken in the CMP has identified a number of locations around the Upper Estuary HCC DPHI- Medium Within 4-8 LEP Zoning

Resilience, Tidal Pool Wide Conservation foreshore and waterways where land containing important coastal wetlands mapped under the :

Planning, and zoning for NSW Hazards and Resilience State Environmental Planning Policy (RH SEPP) is currently not Planning (12) years Amendment

Adaptation coastal wetland | zoned as a "conservation zones" in the Local Environment Plan. This action would therefore involve and completed.
areas Council investigating land use planning options for improved coastal and environmental Assessment

management — including potential rezoning of RHSEPP Mapped coast wetland areas from to a C2
(Environmental Conservation). The purpose of a LEP zoning amendment would be to protect and
preserve its environmental values of these wetlands for future generations, and to help enhance the
resilience of these wetlands to future sea level rise by allowing for upslope migration pathways.

Strategy 4: S4.HCC.A Freshwater | LGA Establish an The Action would involve developing an environmental program for Agricultural Operators across HCC WSU, GS Within 1-4 Program

Community & Tidal Pool Wide environmental the LGA through targeted extension, technical assistance and grants to improve on-farm LLS, Sydney years successfully

Stakeholder program for management practices, and in doing so, reduce the impacts of horticulture on downstream estuary ’ .

Engagement Agricultural health. Water implemented over
Operators This would include providing education regarding: CMP 10 year
across the > The importance of native and healthy riparian vegetation in stabilising riverbanks and providing lifecycle.
Hawkesbury key fish habitat
LGA > On-site management drainage and water quality

The program can utilise existing education materials from GS LLS and the DPIRD Fisheries "fish-
friendly farms" initiative.

The program can also provide technical assistance for operators by providing information regarding
available State Government grants and other funding mechanisms to help implement adopt
enhanced land management practices — with a focus on improving downstream estuary health
outcomes.

Strategy 4: S5.HCC.A Freshwater | LGA Supporting Incentivizing private landowners to undertake best practice management of their riparian zones HCC GSLLS Medium Within 4-8 Program

Community & Tidal Pool Wide private involves implementing strategies that encourage and support sustainable and environmentally (21) years successfully

Stakeholder landowners to friendly practices along waterways on private lands. This would include providing education .

Engagement undertake best regarding the importance of native and healthy riparian vegetation in stabilising riverbanks and implemented over
practice providing key fish habitat. It would also provide assistance private land owners by providing CMP 10 year
management of | information regarding available State Government grants and other funding mechanisms to help lifecycle.
their riparian implement adopt enhanced land management practices such as:
zones > revegetation of riverbanks

> fencing of riverbanks for stock exclusion

> weed control

> erosion control and bank stability enhancement

It could also provide access to Councils nursery to promote planting of native riparian vegetation.

Strategy 5: S5.HCC.B Freshwater | LGA Continue Opera House yabby traps are illegal in NSW and no longer permitted to be used as they have been | HCC N/A Low (6) Opportunisti Program

Estuary & Tidal Pool Wide Council's Yabby | implicated in the drowning of air breathing fauna such as platypus, turtles, and water rats. ¢, within 8-10 | successfully

Waterway Trap Round-Up | This program involves using the CMP to fund the continued implementation of Councils Yabby Trap ’ :

Health Program Round-Up program. The program allows community members to drop off their Opera House yabby Years implemented over
traps at designed locations so that they can be recycled into useful products for fishers, with the CMP 10 year
proceeds funding habitat restoration. lifecycle.
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Tidal Pool
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Cumberl
and
Reach

Action Name

Action Description

Coastal
Protection
Works at
Holmes Drive
Reserve

In Stage 2 of the CMP, the bank erosion at Holmes Drive Reserve was investigated - referred to as
Site HCC27 in the Stage 2 Report (Alluvium, 2022b). Based on the outcomes of the MCA, the
recommended stabilisation option for management is "Bank reprofiling, large wood installation and
revegetation". As per the CM Act, these works would be classified as Coastal Protection Works
(CPW), as they are considered to be “activities or works to reduce the impact of coastal hazards on
land adjacent to tidal waters”. These coastal protection works form part of a strategic program to
enhance the resilience and accessibility across the HNRS public foreshore. Beyond stabilising the
site, they advance CMP objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access.

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified engineers —
specifying key design parameters.

> Bank reprofiling to a slope of 1V:3H to aid in vegetation establishment and improve slope stability
to reduce the risk of mass failure

> Establishment of riparian vegetation along the reprofiled bank and overbank zone (= 5 m). This
will increase the root network at the top of the bank providing a greater degree of reinforcement and
decreasing the level of bank saturation by intercepting precipitation and by transpiration

>Large wood installed at the toe of the bank will provide structural protection to dissipate the wave
energy and protect the bank from wave action and fluvial scour. Each log will be secured by a
timber pile at each end lashed together with stainless steel cable

> Stormwater outflow upgrade to include scour protection (e.g. piped outlet with rock protection)

> Fish habitat features such as concrete habitat reefs could also be incorporated below low tide
level on the subtidal bench (Optional)

>Formalised access such as aluminium stairs should be installed to provide safe public access to
the beach area.

References:

> Figure B-6 provides the location and indicative extent of the proposed CPW.

> Figure C-4 provides a concept design cross-section. Note that key design parameters would be
refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

HCC
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Priority
(Score)

DCCEEW

Strategy 6:
Coastal
Hazard
Resilience

S6.HCC.B

Freshwater
Tidal Pool

Sackville

Coastal
Protection
Works at
Churchills Wharf
Reserve

In Stage 2 of the CMP, the bank erosion at Churchills Wharf Reserve was investigated - referred to
as Site HCC26 in the Stage 2 Report (Alluvium, 2022b). The site is approximately 25 m in length
and is located on the left bank (looking downstream) of the Hawkesbury River at the beginning of
the outside of a tight meander, encompassing the Churchills Wharf Reserve (Sackville Ferry). There
has been significant bank retreat of up to 5 m between 2010 and April 2022, and without
management intervention ongoing erosion and bank retreat will likely place the car park and
amenities block at risk. Bank reprofiling and construction of a rock toe are recommended at this site.
As per the CM Act, these works would be classified as Coastal Protection Works (CPW), as they
are considered to be “activities or works to reduce the impact of coastal hazards on land adjacent to
tidal waters”. These coastal protection works form part of a strategic program to enhance the
resilience and accessibility across the HNRS public foreshore. Beyond stabilising the site, they
advance CMP objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access.

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified engineers —
specifying key design parameters.

> Reprofiling of the steep upper bank to a more stable gradient - This will reduce the likelihood of
further slumping or large-scale failures by creating a more geotechnically stable slope profile.

> Revegetation of the upper bank - Native riparian vegetation will be planted to provide long-term
surface stabilisation, improve habitat values, and reduce erosive forces from rainfall and runoff.

> Construction of a rock toe - A robust rock toe will be installed at the base of the bank to provide
structural support, protect against ongoing fluvial scour, and anchor the reprofiled slope.
References:

> Figure B-5 provides the location and indicative extent of the proposed CPW.

> Figure C-10 provides a concept design cross-section. Note that key design parameters would be

HCC

DCCEEW
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Performance
Criteria

Within 1-4
years

Design prepared
and works
completed.
Improved foreshore
resilience to
coastal hazards.

Within 1-4
years

Design prepared
and works
completed.
Improved foreshore
resilience to
coastal hazards.
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refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Coastal
Hazard
Resilience

Strategy 6:

S6.HCC.C

Freshwater
Tidal Pool

Ebenezer

Provide
technical advice
to utilities
providers
regarding
infrastructure
risk at Argyle
Bailey Memorial
Reserve

In Stage 2 of the CMP, the bank erosion at Argyle Bailey Memorial Reserve was investigated
(referred to as Site HCC25b). The site is approximately 160 m in length and is located on the left
bank on a meander of the Hawkesbury River adjacent to Argyle Bailey Reserve at Ebenezer.

The erosion is currently placing at risk a number of utilities assets, including three power poles and
associated transmission lines owned by Endeavour Energy. These assets are located on Council
Managed Crown Land (Lot No: 556/-/DP704504). Analysis in Stages 2 and 3 of the CMP indicate
that landward relocation of the assets represents the most cost effective solution.

This Action involves Council formally advising Endeavour Energy of the current and projected
erosion risk to their infrastructure located within the reserve. While Council does not own the assets,
it has a duty to highlight the public safety risk associated with the ongoing erosion. It is expected
that Endeavour Energy will consider this advice in determining appropriate asset relocation
measures.

HCC

N/A

Coastal
Hazard
Resilience

Strategy 6:

S6.HCC.D

Freshwater
Tidal Pool

Windsor

Coastal
Protection
Works
Investigation
and Design: The
Terrace,
Windsor

In Stage 2 of the CMP, the bank erosion at The Terrace (Windsor) was investigated (referred to as
Site HCC24). The site is approximately 340 m in length and is located on the right bank of the
Hawkesbury River immediately adjacent to The Terrace at Windsor.

The 2022 flood events had a significant impact on the site. Across the extent of the site, there has
been stripping of understory vegetation (primarily weeds) which has left the bank surface exposed.
Major erosion has occurred at two locations resulting in significant damage to the public pedestrian
path and loss of the upper bank gabion wall in both locations.

The Stage 2 Study noted that more detailed investigations are required to determine the nature and
extent of the required coastal protection works. Given the height and steepness of the bank, limited
or no setback available at the top of the bank, and lack of intertidal bench the management options
will likely largely be limited to a ‘hard’ engineering approach. For example, this may require the
construction of a retaining wall structure at the toe of the bank to enable infill of the upper bank with
some combination of rock and suitable compacted soil, followed by revegetation. However,
significant geotechnical investigations and design will be required to determine the appropriate
extent of works, slope stability, type of works, and construction methodology. Figure B-3 provides
the location of the design investigation.

HCC

DCCEEW

Coastal
Hazard
Resilience

Strategy 6:

S6.HCC.E

Freshwater
Tidal Pool

Windsor

Coastal
Protection
Works at
Governor Phillip
Park

The foreshore at Governor Phillip Park experienced a bank erosion and landslip event following
flooding in 2022. This erosion has impacted the public walkway, and the erosion scarp is within a
10 m proximity to the Upper Hawkesbury Power Boat Club building. Reprofiling and revegetation of
the bank are proposed at this site. As per the CM Act, these works would be classified as Coastal
Protection Works (CPW), as they are considered to be “activities or works to reduce the impact of
coastal hazards on land adjacent to tidal waters”. These coastal protection works form part of a
strategic program to enhance the resilience and accessibility across the HNRS public foreshore.
Beyond stabilising the site, they advance CMP objectives by protecting public assets, safeguarding
public open space, and maintaining sustainable waterfront access.

Scope of Works:

> Flattening the slope of the landslip area to a more stable slope (1V:3H)

> Planting of native riparian vegetation across the foreshore of Governor Phillip Park in order to
increase erosion resilience - with an emphasis on low height vegetation in order to maintain safe
sightlines to the river for recreational boating and water sports.

> Realignment of the public walkway

> Frequent monitoring of the foreshore

References:

> Figure B-3 provides the location and indicative extent of the proposed CPW.

> Figure C-5 provides a concept design cross-section. Note that key design parameters would be
refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

HCC

DCCEEW

Priority Timin Performance
(Score) g Criteria
Medium | Within 4-8 Advice provided.
(18) years
IONVAR \Vithin 1-4 Design prepared
years and works
completed.
Improved foreshore
resilience to
coastal hazards.
Medium | Within 4-8 Design prepared
(14) years and works
completed.

Improved foreshore
resilience to
coastal hazards.
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Strategy 7: S7.HCC.A Freshwater | Pitt Town | Punt Road The boat ramp at Punt Road Pitt Town (and the access road leading to it) are in relatively poor HCC N/A Medium Within 4-8 Study completed.
Social and Tidal Pool Public Boat condition and currently presents challenges for safe launching and retrieval, particularly due to (12) ears
Recreational Ramp - Upgrade | shallow water depths. These constraints limit usability and pose safety risks. This Action involves y
Amenity Feasibility Study | investigation into the feasibility of upgrading the boat ramp and access road to improve safety and

usability for both powered and non-powered vessels. The feasibility assessment will consider:

> The dynamic nature of the foreshore

> The need for all-tide or partial-tide access

> The ramp gradient and depth requirements to avoid vehicles entering excessive distances into the
river

> Compliance with the TINSW Boat Ramp Facility Guidelines

Subject to the outcomes of the investigation, detailed design and resurfacing works may be
undertaken. This action may be eligible for external funding under Transport for NSW boating
infrastructure programs.

HNRS CMP Steering Committee | 2 October 2025
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55 Local Implementation Plan: The Hills Shire Council LGA

A summary of the actions within The Hills Shire Council Local Implementation Plan are provided in Table 5-5. Maps depicting relevant actions are provided in Appendix B.

Table 5-5

CMP
Strategy

Strategy 6:
Coastal
Hazard
Resilience

Action Table — The Hills Shire Council Local Implementation Plan

S$4 1D

S6.THC.A

Functional
Zone

Freshwater

Tidal Pool

Locality

Lower
Portland

Action Name

Action Description

Implement the
outcomes of the
Blundells Swamp
Inundation
Mitigation Study

River Road frequently experiences inundation at Blundells Swamp due to the combined effects
of coastal and catchment flooding. This persistent issue poses challenges for infrastructure
resilience, access, and safety. To address these concerns, a comprehensive investigation will
be undertaken to assess potential options for reducing inundation risk.

THSC has recently completed an options assessment to identify an optimised solution to
mitigate inundation risk while preserving the sensitive environmental values of the lagoon.

This Action therefore includes undertaking a detailed environmental assessment technical
study.

Blundells Swamp is mapped as a coastal wetland under the Resilience and Hazards State
Environmental Planning Policy (RHSEPP) and serves as a locally significant wildlife refuge. The
lagoon system provides important habitat for native flora and fauna, including species reliant on
wetland ecosystems. Changes to hydrology, drainage, or land use would be thoroughly
evaluated to prevent unintended ecological impacts. A robust environmental assessment is
essential to safeguarding the long-term health of the wetland ecosystem while developing
solutions that enhance the resilience of River Road.

THSC

DCCEEW

Strategy 6:
Coastal
Hazard
Resilience

S6.THC.B

Upper
Estuary

Wisemans
Ferry

Coastal Protection
Works at
Wisemans Ferry

In Stage 2 of the CMP, the bank erosion at Wisemans Ferry was investigated (referred to as
Site HSC45b in the Stage 2 Report (Alluvium, 2022b). The site is approximately 50 m in length
and is located on the right bank on the inside of a tight meander. The erosion is within 18 m of
public assets including a car park and recreational infrastructure (picnic benches). The Stage 2
Report recommended a seawall constructed of geotextile sand containers (GSCs).

As per the CM Act, these works would be classified as Coastal Protection Works (CPW), as
they are considered to be “activities or works to reduce the impact of coastal hazards on land
adjacent to tidal waters”. These coastal protection works form part of a strategic program to
enhance the resilience and accessibility across the HNRS public foreshore. Beyond stabilising
the site, they advance CMP objectives by protecting public assets, safeguarding public open
space, and maintaining sustainable waterfront access.

Scope of Works:

It is anticipated that over time the natural replenishment observed at the downstream extent will
continue upstream, however the following works should be implemented as an interim measure
in order to reduce public safety risk:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> Installation of sand-filled geobags at the upstream extent to approximately 0.5 m above high
tide level - in accordance with the approved detailed design, including site preparation,
placement of GSCs to specified alignment and levels, and completion of ancillary works such
as reinstatement of adjoining foreshore areas and access paths.

> Reprofiling of steeper upper bank (backfill to geobag toe to a gentle slope i.e. min 1V:3H)

> Formalised access installation such as a rollout composite boardwalk

> Establishment of riparian vegetation along the reprofiled bank and overbank zone (= 5 m).

> Ongoing monitoring of the site

References:

> Figure B-9 provides the location and indicative extent of the proposed CPW.

> Figure C-1 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

THSC

DCCEEW

Strategy 6:
Coastal
Hazard
Resilience

S6.THC.C

Upper
Estuary

Wisemans
Ferry

Coastal Protection
Works at Webbs
Creek Ferry
Foreshore

Severe bank erosion is occurring over a 100 m stretch of foreshore immediately south of the
Webbs Creek Ferry. Erosion is impacting an amenities block, which has now been closed and
demolished in order to reduce public safety risk. The erosion is within 5 m of River Road in
some locations. A bank remediation design should be developed and implemented that
includes reprofiling, vegetation, and the installation of woody debris.

THSC

DCCEEW

HNRS CMP Steering Committee | 2 October 2025
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Priority
(Score)

High (24)

High (24)

High (24)

Timin Performance
9 Criteria
Within 1-4 Study completed.
years
Within 1-4 Design prepared and
years works completed.
Improved foreshore
resilience to coastal
hazards.
Within 1-4 Design prepared and
years works completed.

Improved foreshore
resilience to coastal
hazards.
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As per the CM Act, these works would be classified as Coastal Protection Works (CPW), as
they are considered to be “activities or works to reduce the impact of coastal hazards on land
adjacent to tidal waters”. These coastal protection works form part of a strategic program to
enhance the resilience and accessibility across the HNRS public foreshore. Beyond stabilising
the site, they advance CMP objectives by protecting public assets, safeguarding public open
space, and maintaining sustainable waterfront access.

Scope of Works:

The remediation design should incorporate sustainable and resilient solutions to stabilize the
foreshore while considering environmental impacts, hydrodynamic conditions, and long-term
maintenance requirements. The proposed works include:

> Bank reprofiling to a slope of 1V:3H to aid in vegetation establishment and improve slope
stability to reduce risk of mass failure

> Establishment of riparian vegetation along the reprofiled bank and overbank zone (=5 m)
> Large wood installation to provide structural toe protection

References:

> Figure B-9 provides the location and indicative extent of the proposed CPW.

> Figure C-4 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

Strategy 6: S6.THC.D Freshwater | Leets Vale | Erosion In Stage 2 of the CMP, the bank erosion at Leets Vale was investigated - referred to as Site THSC DCCEEW Medium Within 4-8 Study completed.
Coastal Tidal Pool investigation and HSC41 and HSC 42 in the Stage 2 Report (Alluvium, 2022b). The foreshore at these two sites (21) years

Hazard design at River comprise a mix of exposed bedrock, rock rubble and rock revetment at water level that are

Resilience Road, Leets Vale protecting road infrastructure. Some sections are new and engineered, others older and in

need of maintenance.

Sections of old rock revetment in variable condition that may require structural assessment and
redesigns or infill/top up of existing material. There is insufficient information to develop and
assess discrete options that account for the variability in conditions across the sites. It is
recommended more detailed investigations are undertaken including geotechnical
design/condition assessment, and survey including bathymetry to develop and assess
appropriate management options at the site. While the erosion rate appears to be low, ongoing
monitoring is recommended given the proximity to road infrastructure. Ultimately management
options are likely going to be limited to hard engineering approaches such as rock revetment
due to the limited set back and proximity to road assets.

Figure B-8 provides the location and indicative extent of the proposed study area.

Strategy 6: S6.THC.E Freshwater | Lower Coastal Protection | In Stage 2 of the CMP, the bank erosion at Lower Portland was investigated - referred to as THSC DCCEEW Medium Within 4-8 Design prepared and

Coastal Tidal Pool Portland Works at River Site HSC34 in the Stage 2 Report (Alluvium, 2022b). The site is approximately 20 m in length (10) years works completed.

Hazard Road, Lower and is located on the right bank on an outside meander of the Hawkesbury River. River Road is Improved foreshore

Resilience Portland between 5 — 10 m from the top of the bank, and the identified management approach for the resilience to coastal
site includes bank reprofiling, revegetation, and monitoring. hazards.

As per the CM Act, these works would be classified as Coastal Protection Works (CPW), as
they are considered to be “activities or works to reduce the impact of coastal hazards on land
adjacent to tidal waters”. These coastal protection works form part of a strategic program to
enhance the resilience and accessibility across the HNRS public foreshore. Beyond stabilising
the site, they advance CMP objectives by protecting public assets, safeguarding public open
space, and maintaining sustainable waterfront access.

Scope of Works:

Erosion remediation at this site would include:

> Bank reprofiling to a slope of 1V:3H to aid in vegetation establishment and improve

slope stability to reduce the risk of mass failure

> Establishment of riparian vegetation along the reprofiled bank and overbank zone (= 5 m).
This will increase the root network at the top of the bank providing a greater degree of
reinforcement and decreasing the level of bank saturation by intercepting precipitation and by
transpiration.

> Ongoing monitoring and evaluation of the site should be undertaken every ~2 years.
References:

> Figure B-7 provides the location and indicative extent of the proposed CPW.

> Figure C-5 provides a concept design cross-section. Note that key design parameters would

HNRS CMP Steering Committee | 2 October 2025
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CMP Functional
Strategy Zone

Locality

be refined as part of detailed design investigations.

Approvals Pathway:
The foreshore works are categorised as CPW and will be undertaken using the streamlined

approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.
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5.6 Local Implementation Plan: Hornsby Shire Council LGA

A summary of the actions within the Hornsby Shire Council Local Implementation Plan are provided in Table 5-5. Maps depicting relevant actions are provided in Appendix B.

Table 5-6 Action Table — The Hornsby Shire Council Local Implementation Plan
e S41D Functional | ity YL Action Description
rategy Zone
Strategy 5: S5.HSC.A Middle Parsley Installation of The project involves the installation of a vortex-style gross pollutant trap and a biofilter to HSC DCCEEW
Estuary & Estuary Bay Stormwater treat the runoff from a 10-hectare catchment area flowing into the bay. The biofilter, which
Waterway Quality is subject to design, could consist of a series of stepped salt marsh areas leading into
Health Improvement Parsley Bay from the stormwater outlet. This innovative approach aims to remove up to 1.5
Devices at Parsley | tonnes of pollution annually from entering Parsley Bay, significantly improving the water
Bay quality and overall health of the bay's ecosystem
Strategy 5: S5.HSC.B Middle Brooklyn Installation of The project involves the installation of a vortex-style gross pollutant trap on Dangar Road, HSC DCCEEW
Estuary & Estuary Stormwater situated between the Brooklyn Leisure Centre and the bay. This system will treat runoff
Waterway Quality from a 13-hectare catchment area. By implementing this solution, the project aims to
Health Improvement remove 1.2 tonnes of pollution annually from entering the Brooklyn Wharf area, thereby
Devices at The enhancing the water quality and overall environmental health of the region.
Gateway
Strategy 5: S5.HSC.C Middle Brooklyn Installation and The project involves the installation of an appropriate gross pollutant trap and the HSC DCCEEW
Estuary & Estuary upgrade of upgrading of the existing wetland at Brooklyn Park. This initiative aims to mitigate the
Waterway Stormwater impact of the urban catchment on the estuary at this location. By implementing these
Health Quality measures, the project is expected to remove 5 tonnes of gross pollution and nutrient
Improvement pollution annually, thereby significantly improving the water quality and ecological health of
Devices at the estuary.
Brooklyn Park
Strategy 6: S6.HSC.A Lower Parsley Repair and Asset condition inspections by Hornsby Shire Council have indicated that the Parsley Bay HSC DCCEEW
Coastal Estuary Bay Renewal of the rock-armoured breakwater structure is in a relatively poor structural condition. The
Hazard Parsley Bay breakwater provides an important function to the safe operability of the Parsley Bay boat
Resilience Breakwater ramp by providing protection from south-easterly waves. A repair and renewal project will
(Coastal be undertaken to maintain the function of the structure, extend the functional life, and

Protection Works)

adapt it for future sea level rise impacts. The objective of this repair would be to return the
structure to a “make safe” condition, and extend the life of the structure by another 50+
years. As per the CM Act, these works would be classified as Coastal Protection Works
(CPW), as they are considered to be “activities or works to reduce the impact of coastal
hazards on land adjacent to tidal waters”. These coastal protection works form part of a
strategic program to enhance the resilience and accessibility across the HNRS public
foreshore.

Scope of Works:

Repair and renewal works would likely comprise the placement of additional rock armour
units and repacking of units to increase interlocking and hydraulic stability. It would also
include raising the crest level to mitigate future SLR impacts — however this would be
subject to a detailed design process. Specific works for this project would therefore
include:

> Structure Survey and coastal engineering condition inspection: To survey the structure
and identify the exact nature of the required repair and renewal works - including the
required quantity of rock armour material.

> Breakwater repair and renewal design: To prepare a specific repair design detailing the
sizing and quantity of the required rock armour, and specifying the required grades and
levels.

> Repair and renewal works: Implementation of the repair design, including a safety in
design assessment, construction of the works and development of As-Constructed
certification from an suitably qualified engineer for Council records.

The repair design should also include provision of safe waterway access ramp for non-
powered craft (kayaks, sailing boats) at the south-eastern trunk of the breakwater.
References:

> Figure B-14 provides the location and indicative extent of the proposed CPW.

> Figure C-10 provides a reference concept for the repair works. Note that key design
parameters would be refined as part of detailed design investigations.

Priority
(Score)

High (24)

High (24)

High (24)

Medium (12)

Timing Performance
Criteria

Within 1-4 Works completed.
years

Within 1-4 Works completed.
years

Within 1-4 Works completed.
years

Within 4-8 Design prepared and
years works completed.

Improved foreshore
resilience to coastal
hazards.
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Locality

Action Name

Action Description

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during action
implementation.

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Priority
(Score)

Timing

Performance
Criteria

Strategy 6:
Coastal
Hazard
Resilience

S6.HSC.B

Lower
Estuary

Parsley
Bay

Repair and
renewal of the
Loading Dock
Access Road

Coastal Protection

Works

This work will focus on reinforcing the seawall's structural stability to prevent erosion and
maintain the integrity of the access road. As per the CM Act, these works would be
classified as Coastal Protection Works (CPW), as they are considered to be “activities or
works to reduce the impact of coastal hazards on land adjacent to tidal waters”. These
coastal protection works form part of a strategic program to enhance the resilience and
accessibility across the HNRS public foreshore.

Scope of Works:

> Structure Survey and coastal engineering condition inspection: To survey the structure
and identify the nature of the required repair and renewal works

> Repair and renewal design: To prepare a specific repair design detailing the sizing and
quantity of the required armour, and specifying the required grades and levels.

> Repair and renewal works: Implementation of the repair design, including a safety in
design assessment, construction of the works and development of As-Constructed
certification from a suitably qualified engineer for Council records. The works will comprise
the repair of the structure of a make-safe / functional condition - through the placement of
additional rock armour units on the structure in locations where it has experienced
significant armour unit loss, core exposure, and loss of crest height and width. The
objective would be to extend the life of the structure by another 50+ years. The renewal will
ensure long-term protection against coastal hazards and improve the overall safety and
resilience of the infrastructure.

References:

> Figure B-14 provides the location and indicative extent of the proposed CPW.

> Figure C-10 provides a reference concept for the repair works. Note that key design
parameters would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during action
implementation.

HSC

DCCEEW

Medium (16)

Within 4-8
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Strategy 6:
Coastal
Hazard
Resilience

S6.HSC.C

Middle
Estuary

Brooklyn

Brooklyn Road
Sea Level Rise
Adaptation
Planning

Inspection of topographic road survey and future sea level rise projections has indicated
that up to 200 m of Brooklyn Road will be impacted by sunny day tidal inundation under a
+0.5 m sea level rise (SLR) scenario, with up to 1 km impacted under a +1.0 m SLR
scenario. Therefore, road raising will be required in order to maintain safe all-tide vehicle
access in the future.

This Actions covers planning and design work for the eventual upgrade. It does not include
delivery of the physical road upgrade or construction works. Works in the Action will
include:

>Topographic/detail survey: Collection of accurate elevation and alignment data to inform
design layouts.

> Geotechnical and pavement testing: Assessment of subgrade conditions and pavement
strength to guide design of suitable raising treatments.

> Hydraulic and climate resilience assessment: Analysis of SLR and drainage conditions to
develop resilient road profiles.

> Concept design and options report: Preparation of design scenarios, staging options,
and costed concept layouts.

The eventual implementation (which is not included in this CMP) may be initiated through
one of two pathways:

> Trigger Based: Implementation once sea levels reach a defined threshold (+0.5 m SLR).
> Opportunistic: Integration with future road renewal programs or as funding opportunities
arise.

HSC

DCCEEW

Low (7)

Opportunistic,
within 8-10
Years

Design prepared.

Strategy 6:
Coastal
Hazard
Resilience

S6.HSC.D

Middle
Estuary

Brooklyn

Coastal Protection

Works at Wharf
Street

Foreshore improvement works at the end of Wharf Street will focus on renewal of the
existing seawall (which is in poor structural condition) and providing safe recreational
access to the waterway for passive recreation. As per the CM Act, these works would be
classified as Coastal Protection Works (CPW), as they are considered to be “activities or

HSC

DCCEEW

Medium (18)

Within 4-8
years

Design prepared and
works completed.
Improved foreshore

HNRS CMP Steering Committee | 2 October 2025
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works to reduce the impact of coastal hazards on land adjacent to tidal waters”. These resilience to coastal
coastal protection works form part of a strategic program to enhance the resilience and hazards.

accessibility across the HNRS public foreshore. Beyond stabilising the site, they advance
CMP objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> Renewal of the existing seawall to provide long-term protection for Wharf Street and
associated public infrastructure against coastal hazards. The renewal works will include
replacement of the existing structure with a stepped sandstone blockwork seawall.

> Incorporation of waterway access for non-powered vessels into the renewal design

> Stormwater management at the end of Wharf Street to prevent overland flows damaging
the structure from behind.

References:

> Figure B-13 provides the location and indicative extent of the proposed CPW.

> Figure C-9 provides a concept design cross-section. Note that key design parameters
would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during action
implementation.

Strategy 6: S6.HSC.E Middle Bar Island Repair and This work will focus on reinforcing the seawall's structural stability to prevent erosion and HSC DCCEEW High (24) Within 1-4 Design prepared and
Coastal Estuary renewal of the Bar | maintain the integrity of the access jetty. As per the CM Act, these works would be years works completed.
Hazard Island jetty classified as Coastal Protection Works (CPW), as they are considered to be “activities or Improved foreshore
Resilience Coastal Protection | works to reduce the impact of coastal hazards on land adjacent to tidal waters”. These resilience to coastal
Works coastal protection works form part of a strategic program to enhance the resilience and hazards.
accessibility across the HNRS public foreshore.

Scope of Works:

> Structure Survey and coastal engineering condition inspection: To survey the structure
and identify the nature of the required repair and renewal works

> Repair and renewal design: To prepare a specific repair design detailing the sizing and
quantity of the required armour, and specifying the required grades and levels.

> Repair and renewal works: Implementation of the repair design, including a safety in
design assessment, construction of the works and development of As-Constructed
certification from a suitably qualified engineer for Council records. The works will comprise
the repair of the structure of a make-safe / functional condition - through the placement of
additional rock armour units on the structure in locations where it has experienced
significant armour unit loss, core exposure, and loss of crest height and width. The
objective would be to extend the life of the structure by another 50+ years. The renewal will
ensure long-term protection against coastal hazards and improve the overall safety and
resilience of the infrastructure.

References:

> Figure B-12 provides the location and indicative extent of the proposed CPW.

> Figure C-10 provides a reference concept for the repair works. Note that key design
parameters would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during action
implementation.

Strategy 6: S6.HSC.F Middle Dangar Bradleys Beach Foreshore Restoration Works at Bradelys Beach would address beach erosion issues and | HSC DCCEEW Medium (14) | Within 4-8 Design prepared and
Coastal Estuary Island Coastal Protection | enhance the natural resilience of the foreshore to coastal hazards. As per the CM Act, years works completed.
Hazard Works these works would be classified as Coastal Protection Works (CPW), as they are Improved foreshore
Resilience considered to be “activities or works to reduce the impact of coastal hazards on land resilience to coastal
adjacent to tidal waters”. These coastal protection works form part of a strategic program hazards.

to enhance the resilience and accessibility across the HNRS public foreshore. Beyond
stabilising the site, they advance CMP objectives by protecting public assets, safeguarding
public open space, and maintaining sustainable waterfront access.
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Priority
(Score)

Scope of Works: Works would cover a 300 m long stretch of the beach and would involve:
> Beach scraping works to increase the volume of sand on the upper beach profile. Sand
would be scraped from the intertidal zone to an approximate depth of 0.2 metres to win a
total volume of around 700m3 of sand.

>Sand redistribution works on the upper beach profile as part of a small foredune building
process

> Planting appropriate native foredune species along the foredune to promote natural dune
building and recovery

> Construction of a small swale running behind the foreshore to prevent overland flow
exacerbating the current erosion issues

Works would be undertaken as part of an ongoing program of beach grooming and sand
distribution, with works triggered based on observed erosion risk along the foreshore -
estimated to be every 4 years on average.

References:

> Figure B-15 provides the location and indicative extent of the proposed CPW.

> Figure C-8 provides a concept design cross-section. Note that key design parameters
would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during action
implementation.

Timing

Performance
Criteria

Strategy 6:
Coastal
Hazard
Resilience

S6.HSC.G

Middle
Estuary

Dangar
Island

Repair and
renewal of Coastal
Protection Works
from Brooklyn to
Parsley Bay

This work will focus on reinforcing the seawall's structural stability to prevent erosion and
maintain the integrity of the coastal shared path. As per the CM Act, these works would be
classified as Coastal Protection Works (CPW), as they are considered to be “activities or
works to reduce the impact of coastal hazards on land adjacent to tidal waters”. These
coastal protection works form part of a strategic program to enhance the resilience and
accessibility across the HNRS public foreshore. Beyond stabilising the site, they advance
CMP objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access.

Scope of Works:

> Structure Survey and coastal engineering condition inspection: To survey the structure
and identify the nature of the required repair and renewal works

> Repair and renewal design: To prepare a specific repair design detailing the sizing and
quantity of the required armour, and specifying the required grades and levels.

> Repair and renewal works: Implementation of the repair design, including a safety in
design assessment, construction of the works and development of As-Constructed
certification from a suitably qualified engineer for Council records. The works will comprise
the repair of the structure of a make-safe / functional condition - through the placement of
additional rock armour units on the structure in locations where it has experienced
significant armour unit loss, core exposure, and loss of crest height and width. The
objective would be to extend the life of the structure by another 50+ years. The renewal will
ensure long-term protection against coastal hazards and improve the overall safety and
resilience of the infrastructure. References:

> Figure B-14 provides the location and indicative extent of the proposed CPW.

> Figure C-10 provides a reference concept for the repair works. Note that key design
parameters would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during action
implementation.

HSC

DCCEEW

High (24)

Strategy 7:
Social and
Recreational
Amenity

S7.HSC.A

Lower
Estuary

Parsley
Bay

Parsley Bay
Loading Dock
Upgrade

The Parsley Bay loading dock, which is currently in moderate to poor condition, is a vital
infrastructure component for servicing the remote river settlements of the Lower
Hawkesbury. This project involves undertaking comprehensive repairs and upgrades to
ensure the dock's safety, functionality, and longevity, thereby supporting the communities
that rely on it for transport and logistics.

HSC

N/A

High (27)

Strategy 7:
Social and
Recreational
Amenity

S7.HSC.B

Lower
Estuary

Parsley
Bay

Upgrade of public
pontoons at
Parsley Bay

The two public pontoons at Parsley Bay, situated on the eastern and western sides,
require upgrades to enhance safety, accessibility, and durability. The planned
improvements will address structural wear and ensure the pontoons can better

HSC

N/A

High (24)
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Within 1-4
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Within 1-4
years

Works completed.

Within 1-4
years

Works completed.
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accommodate community use, supporting boating activities and providing safer access for
all users.
Strategy 7: S7.HSC.C Middle Brooklyn Upgrade of McKell | The project will involve the repair and upgrade of the McKell Park Tidal Pool. The scope of | HSC N/A Low (7) Opportunistic, | Works completed.
Social and Estuary Park Tidal Pool work will be determined by a thorough condition assessment to identify necessary within 8-10
Recreational improvements. The upgrade plan will be developed based on available funding and Years
Amenity resources, ensuring that the pool meets safety standards and enhances the overall user
experience.
Strategy 7: S7.HSC.D Middle Brooklyn Design and install | The project involves the construction of a boardwalk/path from Brooklyn Public Wharf to HSC DCCEEW Medium (12) | Within 4-8 Works completed.
Social and Estuary boardwalk from Lower McKell Park. This initiative has been identified by the community and staff as the years
Recreational Brooklyn Public 'missing link' needed to complete the foreshore walk around to Parsley Bay from the
Amenity Wharf to Lower Brooklyn Public Ferry Wharf. The boardwalk/path will provide a continuous and scenic
McKell Park route for pedestrians, enhancing the accessibility and enjoyment of the foreshore area.
Some sections of the boardwalk/path will be accommodated on land, while others will need
to be constructed over water to ensure a seamless connection. This project aims to
improve the overall experience for residents and visitors, promoting outdoor activities and
fostering a stronger connection with the natural environment
Strategy 7: S7.HSC.E Middle Brooklyn Bayden Powell This action involves enhancing dinghy storage and improving foreshore access at the end HSC N/A Medium (12) | Within 4-8 Works completed.
Social and Estuary Avenue Dinghy of Bayden Powell Avenue to support safe and sustainable waterway use. The project will years
Recreational and Foreshore focus on providing designated and orderly dinghy storage to reduce clutter, minimize
Amenity Access environmental impact, and improve accessibility for boat users.
improvement Additionally, improvements to foreshore access will ensure safer and more convenient
launching and retrieval of small watercraft, benefiting both recreational and commercial
users. Works may include installing secure storage racks, upgrading pathways, stabilising
the shoreline to prevent erosion, and enhancing accessibility features. These upgrades will
help protect the surrounding environment, improve user experience, and support
responsible waterway management.
Strategy 7: S7.HSC.F Middle Brooklyn Cost-Benefit Undertake a cost-benefit assessment of upgrading the Kangaroo Point Pumpout Pontoon HSC N/A Within 1-4 Study completed.
Social and Estuary Assessment of and associated landside facilities, focusing on the long-term operational, environmental, years
Recreational Kangaroo Point and community benefits.
Amenity Pumpout Pontoon | > Evaluate current system performance, maintenance costs, and user demand.
> Prepare a comparison table of sewage pump-out facilities across the Hawkesbury River,
showing their location, access type, cost, and suitability for large vessels,
> Assess potential improvements in functionality, durability, and environmental
compliance.
> Compare upgrade and operational costs against projected benefits, including reduced
pollution, improved user experience, and alignment with waterway health objectives.
> Use findings to inform the scope, design, and delivery of the upgrade project.
Strategy 7: S7.HSC.G Lower Dangar Dangar Island The project will involve upgrading the Dangar Island loading dock. This upgrade will HSC N/A High (27) Within 1-4 Works completed.
Social and Estuary Island Loading Dock enhance the dock's structural integrity, safety, and accessibility, ensuring it can maintain a years
Recreational Upgrade continued level of service for the community.
Amenity
Strategy 7: S7.HSC.H Upper Wisemans Upgrade of the The public wharf at Wisemans Ferry will require upgrades to enhance safety, accessibility, | HSC N/A Medium (12) | Within 4-8 Works completed.
Social and Estuary Ferry Wisemans Ferry and durability. The planned improvements will address structural wear and ensure the years
Recreational old public wharf pontoons can better accommodate community use, supporting boating activities and
Amenity providing safer access for all users.
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5.7 Local Implementation Plan: Ku-ring-gai Council LGA

Due to the geographic position of the Ku-ring-gai Council Local LGA, the majority of waterway and foreshore environments within its boundaries are situated outside of the legally defined HNRS coastal zone. Accordingly, all actions for Ku-ring-
gai Council are captured under the Catchment Companion — see Section 5.11. These actions primarily address land-based pressures that influence waterway health and estuarine condition, such as stormwater management, water quality
improvement, and riparian corridor protection. While they may not involve direct on-ground works along the estuary foreshore, they form a critical contribution to the overall management of the HNRS by addressing upstream drivers of change.

Ku-ring-gai Council will therefore play an important supporting role in catchment-scale initiatives, working alongside partner councils and State agencies to ensure that actions upstream are effectively coordinated and deliver tangible benefits
downstream.
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5.8 Local Implementation Plan: Central Coast Council LGA

A summary of the actions within the Central Coast Council Local Implementation Plan are provided in Table 5-7. Maps depicting relevant actions are provided in Appendix B.

Table 5-7 Action Table — The Central Coast Council Local Implementation Plan
gt'\:,l aPtegy S4 1D ;g::tlonal Locality Action Name Action Description :’sr::::g Timing Peréc:i:r:r?:ce
Strategy 2: S2.CCC.A Broken Bay | Broken Develop and The coastal monitoring program would use progressive monitoring techniques to collect CCC DCCEEW Within 1-4 Monitoring
Monitoring, Bay implement a essential information about coastal processes and hazards to improve the management of our years undertaken and
Evaluation, Beaches Broken Bay beaches. It would include beach surveys to monitor changes in sand volumes, risk exposure, recorded.
and Coastal dune condition and beach amenity. The data collected would allow annual Beach Health Collected data is of
Reporting Monitoring Reports to be developed and better inform future coastal hazard studies and investigations. tangible benefit from
Program Beach usage should be included in the monitoring to better understand current demand and a risk and asset
locations requiring further investment in the future. management
perspective.
Strategy 2: S2.CCC.B Broken Bay | Broken Develop and This action involves the development and implementation of a monitoring program designed to | CCC N/A Within 1-4 Monitoring
Monitoring, Brisbane Bay implement a assess and track the condition of various coastal assets and infrastructure, including: years undertaken and
Evaluation, Water Brisbane program for > Coastal protection structures (revetments, seawalls, training walls) recorded.
and Water regular and > Recreational assets including viewing platforms & coastal access tracks Collected data is of
Reporting ongoing > Stormwater outlets. tangible benefit from
monitoring of > Sewer and water infrastructure arisk and asset
public coastal The program should be integrated into Councils broader asset management program - and management
assets and should be consistent with the asset monitoring undertaken as part of the Open Coast Beaches perspective.
infrastructure CMP.
Strategy 2: S2.CCC.C Broken Bay | Green Install permanent | There is currently no permanent water level gauge at a number of key locations within Brisbane | CCC DCCEEW Medium (10) | Within 4-8 Gauge implemented
Monitoring, Brisbane Point water level Water and Broken Bay. This has resulted in an absence of recorded water level data that can years and maintained, and
Evaluation, Water Creek gauges at key assist in understanding localised impacts of coastal and catchment flooding on the numerous data considered to be
and Ettalong locations within foreshore communities across the waterways and their catchment. This information will be of tangible benefit for
Reporting Creek Brisbane Water particular important over future time frames as the impacts of Sea Level Rise become more coastal management
Pearl and Broken Bay severe. by Council.
Beach This action therefore involves the installation of a permanent water level gauges at the following
Lagoon locations:
> Green Point Creek
> Ettalong Creek
> Pearl Beach Lagoon
The exact positions of the gauges should be determined in consultation with the State
Government, based on an assessment of strategic locations that can achieve the objectives
outlined above, whilst maintaining a practical location for installation and maintenance.
Furthermore, water level data can be transmitted and published through the MHL web page,
and this will help to manage and mitigate estuarine flood risk by providing publicly available
water levels in real time.
Strategy 3: S3.CCC.A Brisbane Brisbane Environmental Analysis undertaken in the CMP has identified a number of locations around the Brisbane CCC DPHI- Medium (8) | Within 4-8 LEP Zoning
Resilience, Water Water Conservation Water foreshore and waterways where land containing important coastal wetlands mapped Planning and years Amendment
Planning, zoning for coastal | under the NSW Hazards and Resilience State Environmental Planning Policy (RH SEPP) is Assessment completed.
and wetland areas currently not zoned as a "'conservation zones" in the Local Environment Plan. This action
Adaptation would therefore involve Council investigating land use planning options for improved coastal
and environmental management — including potential rezoning of RHSEPP Mapped coast
wetland areas to a C2 (Environmental Conservation). The purpose of a LEP zoning
amendment would be to protect and preserve the environmental values of these wetlands for
future generations, and to help enhance the resilience of these wetlands to future sea level rise
by allowing for upslope migration pathways.
The scope of this undertaking should consider the findings of the Central Coast Council
Wetland Refugia Study (WRL, 2023)
Strategy 3: S3.CCC.B Brisbane Hardys Implement the Implement the Foreshore Master Plan (FMP) for Hardys Bay. The FMP would include the CCC N/A High (24) Within 1-4 Masterplan designed
Resilience, Water Bay Hardys Bay following elements: years and implemented.
Planning, Foreshore Master | > Provision of recreational amenity and foreshore access Improved recreational
and Plan > Drainage upgrades amenity,
Adaptation > Landscaping and green space design environmental values,
> Habitat restoration and vegetation plans
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> Protection of Indigenous cultural heritage and foreshore
> Addressing siltation issues at the at the boat ramp, and the potential relocation of the Pretty resilience.
Beach pool such that it will be suitable for swimming under all tidal conditions and is not subject
to sediment build-up.
Note that erosion control and shoreline stabilization measures for Hardy Bay and Pretty Beach
foreshore areas are described by, and covered in CMP Actions S6.CCC.G, S6.CCC.I, and
S6.CCC.J - and those actions will integrate with this Master Plan.
Strategy 3: S3.CCC.C Brisbane Phegans Implement the Council was approached by the Phegans Bay community with concerns that the condition of CCC N/A Within 1-4 Masterplan designed
Resilience, Water Bay Phegans Bay the foreshore was deteriorating and that if not addressed infrastructure, including Phegans Bay years and implemented.
Planning, Waterfront Road, would be compromised. The site was subsequently assessed as a high priority for Improved recreational
and Foreshore Master | investigation and a commitment was made to work with the community to develop a masterplan amenity,
Adaptation Plan outlining upgrades required to improve the amenity, access, safety and environmental integrity environmental values,
of the site. and foreshore
The FMP would include the following elements: resilience.
> Provision of recreational amenity and foreshore access
> Landscaping and green space design
> Habitat restoration and vegetation plans
> Protection of Indigenous cultural heritage
Council is currently preparing the draft masterplan, and it will be place it on public exhibition for
further feedback before finalising it for Council adoption.
Note that erosion control and shoreline stabilization measures for Phegans Bay are described
by, and covered in CMP Actions S6.CCC.E - and that action will integrate with this Master
Plan.
Strategy 3: S3.CCC.D Brisbane Brisbane Undertake a Undertake a planning proposal to update the Coastal Wetland Mapping for Brisbane Water in CCC DPHI- Within 1-4 Planning Proposal
Resilience, Water Water Planning Proposal | the NSW Resilience and Hazards State Environmental Planning Policy (RH SEPP). Planning and years completed and RH
Planning, to update RH This update would be based on the mapping provided in the Brisbane Waters Coastal Wetland Assessment SEPP Mapping
and SEPP Coastal Mapping study (ELA, 2022). Updated
Adaptation Wetlands The Planning Proposal may be submitted in conjunction with the planning proposal for the CVA
Mapping for (see Action S3.CMP.01), and/or it may be submitted in conjunction with a proposal for updates
Brisbane Water to CMA mapping for areas within the Central Coast LGA subject to a CMP.
Strategy 3: S3.CCC.E Brisbane LGA Wide | Review and Review and update Councils DCP to maintain consistency with the goals and objectives of the CCC DPHI- Within 1-4 DCP updated.
Resilience, Water update Council's CMP. This would include review and update of: Planning and years
Planning, Development > Chapter 2.12 Waterfront Structures Assessment
and Control Plan > Chapter 2.17 Character and Scenic Quality
Adaptation > 3.1 Floodplain Management and Water Cycle Management
> 3.2 Coastal Hazard Management
> 3.3 On-Site Sewage Management
> 3.4 Water Catchment Areas
> 3.5 Tree and Vegetation Management
> 3.6 Heritage Conservation
> 3.7 Geotechnical Requirements
Strategy 3: S3.CCC.F Entire LGA Wide | Compliance Initiate a thorough compliance auditing process to address the issue of private development CCC N/A Low (7) Opportunistic, | Auditing undertaken
Resilience, HNRS auditing of private | encroachment onto public land along the Brisbane Water, Lower Hawkesbury River and Broken within 8-10 over CMP 10 year
Planning, development Bay foreshores. This auditing will encompass a range of activities, including detailed desktop Years lifecycle.
and encroachment assessments utilizing aerial imagery to identify instances of encroachment. The aim is to
Adaptation onto public land ensure that all private developments adhere to established regulations and do not unlawfully
extend onto public land. This process will involve cross-referencing current property boundaries
with historical records and conducting on-site inspections where necessary. By undertaking this
comprehensive audit, we aim to safeguard public spaces, protect natural resources, and uphold
the integrity of our coastal environments for the benefit of the community.
Strategy 3: S3.CCC.G Entire LGA Wide | Investigate The purpose of this action is investigate opportunities for acquiring saltmarsh areas to integrate | CCC N/A Low (6) Opportunistic, | Study completed.
Resilience, HNRS opportunities to into Council's reserve system - thereby enhancing environmental protection, biodiversity within 8-10
Planning, purchase conservation, and providing a future adaptation pathway for these wetland ecosystems to Years
and saltmarsh areas mitigate sea level rise impacts.
Adaptation for incorporation This would be in alignment with Councils Wetland Management Policy, specifically
into Council's > Policy 5.1 Council will investigate options for protecting or acquiring wetlands on private land.
reserve system. > Policy 5.2 Where possible Council will acquire wetlands in accordance with a priority
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Strategy
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Zone

Locality

Action Name

Action Description

program. Acquisition of wetlands would be in accordance with Council Policy A5.02 Land and
Property Transactions.

Priority

(Score) Timing

Criteria

Estuary &
Waterway
Health

Strategy 5:

S5.CCC.A

Brisbane
Water

Brisbane
Water

Water Quality
Improvement Plan
for Brisbane
Water

The Water Quality Improvement Plan (WQIP) for Brisbane Water aims to enhance and protect
the water quality of the Brisbane Water estuary and its catchment areas. The plan will outline
the actions, responsibilities, and timelines for achieving sustainable water quality
improvements. The WQIP will include:

> Collation and review of existing water quality data, details on current point source loads to
the estuaries, catchment land use data and existing environmental values/water quality
objectives

> |dentify opportunities to collaborate with key stakeholders including the oyster industry and
commercial & tourism operators

> Catchment Audits: Undertake detailed audits of each sub-catchment across Brisbane Water
> Water Quality Assessment and Modelling: Comparisons to be made between actual water
quality across Brisbane Water and the identified waterway objectives by way of an effects-
based assessment. Where modelling tools are available, these tools will be applied at this
stage to enhance the rigour of the assessments.

> Management Options: Development of a suite of potential management responses, and
evaluate the options based on cost effectiveness and risk treatment. This includes investigation
of the use of constructed wetlands, sediment, and detention basins and other WSUD options to
minimise the effect of freshwater and sediment inflows, with particular reference to areas of
high biodiversity value around entrances to creeks. Consideration should be given to both
current and future meteorological conditions.

> Action Plan: Define the roles and responsibilities, costs, and timeframes for implementation
of the action plan.

CcC

DCCEEW Within 1-4

years

Estuary &
Waterway
Health

Strategy 5:

S5.CCC.B

Brisbane
Water

Woy Woy

Investigate the
feasibility of
Naturalisation of
the Austin Butler
Drainage Channel

Undertake a feasibility study into the naturalisation the Concrete Drain section of Austin Butler
Drainage Channel. The naturalisation project would involve:

> Replacing the concrete banks with native wetland vegetation - thereby increasing the number
and diversity of native plants and vegetation

> Expanding the salt marsh around the creek and creating intertidal rock pools within the
channel where possible.

The project would improve waterway health through the creation of a wetland to naturally treat
and remove pollutants from the water before it enters Brisbane Water

The feasibility study would consider:

> Impacts of naturalisation on local flood levels.

> Impacts of naturalisation on serviceability of drainage infrastructure

> Costs/benefits of naturalisation

The feasibility study should also investigate other options to improve water quality outcomes
from the Austin Butler drain network. This could include installing, biofiltration/sediment/gross
pollutant infrastructure where appropriate.

CCC

Study completed.

DCCEEW Low (5) Opportunistic,
within 8-10

Years

Estuary &
Waterway
Health

Strategy 5:

S§5.CCC.C

Entire
HNRS

Estuary-
Wide

Implement a
wetland
monitoring,
management and
restoration
program

This would include the development of an LGA wide wetland management strategy for Central
Coast Council. This initiative aims to enhance ecosystem health, improve biodiversity, and
bolster the resilience of the region's wetlands in the face of climate change and urbanisation.

Upon completion of the strategy, this action would include implementation of wetland
restoration works in priority locations across the CMP study area. These activities are
considered ‘Environmental protection works’ (EPW) for mapped coastal wetlands and littoral
rainforest in accordance with the R&H SEPP, and the Standard Instrument - Principal Local
Environmental Plan (2006 EPI 155a). Note that the "works" component of this Action links
would be implemented through Action S5.CMP.A. Figure B-1 provides an overview of the
potential works areas as identified by the Partner Councils. Figures B-2 onwards provides more
local, site specific mapping. These maps include overlays of R&H SEPP Coastal Wetlands
and Littoral Rainforest layers, so that areas subject to EPWs are clearly identified.

An important component of the wetland management strategy is monitoring. The monitoring
program would utilise both physical on-ground monitoring techniques such as floristic surveys
as well as remote sensing techniques looking at changes in the wetlands over time in response
to climate change.

cccC

Study completed.

DCCEEW Within 1-4

years

High (27)
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CMP
Strategy

Strategy 5:
Estuary &

Waterway

Health

S41D

§5.CCC.D

Functional
Zone

Brisbane
Water

Locality

Davistown

Action Name

Action Description

Green and Golden
Bell Frog Key
Population
Management Plan

The objective of this action is to protect and enhance the Green and Golden Bell Frog (GGBF)
populations within the coastal management zones of the Hawkesbury CMP (Davistown),
ensuring their long-term viability in the face of estuarine dynamics, human activities, and
climate change impacts such as sea level rise. The plan will:

> Assess current population health, habitat condition, and key threats.

> |dentify priority areas for habitat protection, restoration, and connectivity.

> Develop adaptive management strategies to mitigate the impacts of estuarine change and
sea level rise.

> Provide recommendations for water quality management, habitat enhancement, and invasive
species control.

> Establish monitoring protocols to track population trends and habitat changes over time.

> Engage with relevant stakeholders, including local councils, research institutions,
environmental groups, and government agencies, to coordinate conservation efforts.

CcC

DCCEEW

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.A

Brisbane
Water

Green
Point

Coastal Protection
Works at Bayside
Drive Reserve

The Brisbane Water Foreshore Prioritisation Tool helps plan and prioritize restoration and
stabilisation work along the foreshore. It is regularly updated as conditions and priorities
change. In this location, the tool recommends stabilisation using low height native vegetation
and ecofeatures to create a 'living foreshore' across key area of the Bayside Drive Reserve
Foreshore. As per the CM Act, these works would be classified as Coastal Protection Works
(CPW), as they are considered to be “activities or works to reduce the impact of coastal
hazards on land adjacent to tidal waters”. These coastal protection works form part of a
strategic program to enhance the resilience and accessibility across the HNRS public
foreshore. Beyond stabilising the site, they advance CMP objectives by protecting public
assets, safeguarding public open space, and maintaining sustainable waterfront access.
Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> This living shoreline would include a step-type rock bench structure that incorporates a bench
of estuarine vegetation such as salt marsh or mangroves. This may be similar to what has been
recently constructed at Davistown Rd, Yattalunga.

References:

> Figure B-23 provides the location and indicative extent of the proposed CPW.

> Figure C-3 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

CcC

DCCEEW

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.B

Brisbane
Water

Green
Point

Coastal Protection
Works at
Edgewater
Avenue Reserve

The Brisbane Water Foreshore Prioritisation Tool helps plan and prioritize restoration and
stabilisation work along the foreshore. It is regularly updated as conditions and priorities
change. In this location, the tool recommends stabilisation using geotextile sand containers
(GSC). As per the CM Act, these works would be classified as Coastal Protection Works
(CPW), as they are considered to be “activities or works to reduce the impact of coastal
hazards on land adjacent to tidal waters”. These coastal protection works form part of a
strategic program to enhance the resilience and accessibility across the HNRS public
foreshore. Beyond stabilising the site, they advance CMP objectives by protecting public
assets, safeguarding public open space, and maintaining sustainable waterfront access.
Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> Construction of GSC protection works in accordance with the approved detailed design,
including site preparation, placement of GSCs to specified alignment and levels, and
completion of ancillary works such as reinstatement of adjoining foreshore areas and access
paths.

References:

> Figure B-23 provides the location and indicative extent of the proposed CPW.

> Figure C-1 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

CcC

DCCEEW
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Priority
(Score)

High (24)

Timing

Performance
Criteria

Within 1-4
years

Plan developed.

Within 1-4
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Within 1-4
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.
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The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

Priority
(Score)

Timing

Performance
Criteria

Strategy 6:
Coastal
Hazard
Resilience

S§6.CCC.C

Brisbane
Water

Davistown

Coastal Protection
Works at llloura
Reserve

The Brisbane Water Foreshore Prioritisation Tool helps plan and prioritize restoration and
stabilisation work along the foreshore. It is regularly updated as conditions and priorities
change. In this location (from Lintern Street to Pyang Avenue), the tool recommends
stabilisation using a geotextile sand container structure. As per the CM Act, these works would
be classified as Coastal Protection Works (CPW), as they are considered to be “activities or
works to reduce the impact of coastal hazards on land adjacent to tidal waters”. These coastal
protection works form part of a strategic program to enhance the resilience and accessibility
across the HNRS public foreshore. Beyond stabilising the site, they advance CMP objectives
by protecting public assets, safeguarding public open space, and maintaining sustainable
waterfront access.

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> Construction of GSC protection works in accordance with the approved detailed design,
including site preparation, placement of GSCs to specified alignment and levels, and
completion of ancillary works such as reinstatement of adjoining foreshore areas and access
paths.

References:

> Figure B-21 provides the location and indicative extent of the proposed CPW.

> Figure C-1 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

CcC

DCCEEW

Medium (12)

Within 4-8
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Strategy 6:
Coastal
Hazard
Resilience

S§6.CCC.D

Brisbane
Water

Koolewong

Coastal Protection
Works at Lara
Street

The Brisbane Water Foreshore Prioritisation Tool helps plan and prioritize restoration and
stabilisation work along the foreshore. It is regularly updated as conditions and priorities
change. In this location, the tool recommends stabilisation through repair and renewal of the
existing rock armoured seawall and inclusion of "living shoreline" elements which could include
inter-tidal/sub-tidal oyster reefs and planting of mangroves where appropriate. As per the CM
Act, these works would be classified as Coastal Protection Works (CPW), as they are
considered to be “activities or works to reduce the impact of coastal hazards on land adjacent
to tidal waters”. These coastal protection works form part of a strategic program to enhance the
resilience and accessibility across the HNRS public foreshore. Beyond stabilising the site, they
advance CMP objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access.

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering repair design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> The works will comprise the repair of the structure of a make-safe / functional condition -
through the placement of additional rock armour units on the structure in locations where it has
experienced significant armour unit loss, core exposure, and loss of crest height and width. The
objective would be to extend the life of the structure by another 50+ years. The renewal will
ensure long-term protection against coastal hazards and improve the overall safety and
resilience of the infrastructure.

References:

> Figure B-22 provides the location and indicative extent of the proposed CPW.

> Figure C-10 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

CCC

DCCEEW

Medium (16)

Within 4-8
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Strategy 6:
Coastal

S6.CCC.E

Broken Bay

Phegans
Bay

Coastal Protection
Works at Phegans
Bay Road

The Brisbane Water Foreshore Prioritisation Tool helps plan and prioritize restoration and
stabilisation work along the foreshore. It is regularly updated as conditions and priorities
change. In this location, the tool recommends the implementation of a "living shoreline" across

CCC

DCCEEW,
DPHI-Crown
Lands,

Medium (12)

Within 4-8
years

Design prepared and
works completed.
Improved foreshore
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Hazard
Resilience
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the 380 m stretch of foreshore located west of the Phegans Bay Road. As per the CM Act,
these works would be classified as Coastal Protection Works (CPW), as they are considered to
be “activities or works to reduce the impact of coastal hazards on land adjacent to tidal waters”.
These coastal protection works form part of a strategic program to enhance the resilience and
accessibility across the HNRS public foreshore. Beyond stabilising the site, they advance CMP
objectives by protecting public assets, safeguarding public open space, and maintaining
sustainable waterfront access.

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> This living shoreline would include a step-type rock bench structure that incorporates a bench
of estuarine vegetation such as salt marsh or mangroves. This may be similar to what has been
constructed at Davistown Rd, Yattalunga.

References:

> Figure B-22 provides the location and indicative extent of the proposed CPW.

> Figure C-3 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

This area is covered by the Phegans Bay Foreshore Masterplan and the objectives of that plan
should also be considered in the restoration if this foreshore (see Action S3.CC.C).

Priority

(Score) Timing

Performance
Criteria

Coastal
Hazard
Resilience

Strategy 6:

S6.CCC.F

Brisbane
Water

Booker
Bay

Coastal Protection
Works at Rip
Road Reserve

Rip Road Reserve was identified as a high priority site for foreshore stabilisation due to
significant active erosion and the presence of important Aboriginal cultural heritage items.
Detailed site investigations and designs of the foreshore stabilisation works have been
prepared (RHDHV, 2020) for composite seawall structure. As per the CM Act, these works
would be classified as Coastal Protection Works (CPW), as they are considered to be “activities
or works to reduce the impact of coastal hazards on land adjacent to tidal waters”. These
coastal protection works form part of a strategic program to enhance the resilience and
accessibility across the HNRS public foreshore. Beyond stabilising the site, they advance CMP
objectives by protecting public assets, safeguarding public open space, and maintaining
sustainable waterfront access.

Scope of Works:

> Construction of the approved design, as per RHDHV (2020). The design includes two
components: A sandstone block seawall to protect the Aboriginal shell midden, and a sloped
revetment to protect the foreshore of the reserve further to the west.

References:

> Figure B-21 provides the location and indicative extent of the proposed CPW.

> Figure C-13 provides a concept design cross-section from RHDHV (2020).

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

CcC

DCCEEW

resilience to coastal
hazards.

Within 1-4
years

High (24)

Coastal
Hazard
Resilience

Strategy 6:

S§6.CCC.G

Brisbane
Water

Hardys
Bay

Coastal Protection
Works at the
Hardys Bay
extension wharf

Erosion along the foreshore near the Hardys Bay extension wharf (at 25-19 Hardys Bay Pde) is
putting key infrastructure at risk, including Hardys Bay Parade, which in some areas is less
than one metre from the eroded scarp. The Brisbane Water Foreshore Prioritisation Tool helps
plan and prioritize restoration and stabilisation work along the foreshore. It is regularly updated
as conditions and priorities change. In this location, the tool recommends stabilisation through
repair and renewal of the existing rip rap seawall - focussing on the stretch approximately 50
metres on either side of the wharf. As per the CM Act, these works would be classified as
Coastal Protection Works (CPW), as they are considered to be “activities or works to reduce
the impact of coastal hazards on land adjacent to tidal waters”. These coastal protection works
form part of a strategic program to enhance the resilience and accessibility across the HNRS
public foreshore. Beyond stabilising the site, they advance CMP objectives by protecting public
assets, safeguarding public open space, and maintaining sustainable waterfront access.
Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering repair design report and detailed design by suitably qualified

CCC

DCCEEW

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Within 4-8
years

Medium (21)

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.
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engineers — specifying key design parameters.

> Repairs work will comprise the placement of additional rock armour units, and the repacking
of existing rock armour units to improve interlocking and stability, and to stabilise existing areas
of core/backfill exposure.

References:

> Figure B-19 provides the location and indicative extent of the proposed CPW.

> Figure C-11 provides a repair concept design cross-section. Note that key design parameters
would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

This area is covered by the Hardys Bay Foreshore Masterplan and the objectives of that plan
should also be considered in the restoration if this foreshore (see Action S3.CC.B).

Priority
(Score)

Timing

Performance
Criteria

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.H

Brisbane
Water

Hardys
Bay

Investigate the
potential inclusion
of RSL Creek and
Mudflat Creek in
the Central Coast
Council Priority
Creek Program

As part of the Central Coast Council’s Priority Creek Program, high-priority creeks across the
LGA are actively managed to help maintain adopted flood planning levels and reduce the risk of
flooding to nearby developments. This work includes creek stabilisation, repair projects, and the
ongoing management of sediment, debris, and vegetation build-up.

This action proposes an initial investigation to assess whether RSL Creek and Mudflat Creek
should be added to the program. The investigation would consider flood risk, environmental
health, maintenance needs, and alignment with program objectives. Recommendations would
inform future decisions regarding the inclusion of these creeks in the program.

CcC

N/A

Medium (14)

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.I

Brisbane
Water

Hardys
Bay

Coastal Protection
Works at Araluen
Drive Reserve

The Brisbane Water Foreshore Prioritisation Tool helps plan and prioritize restoration and
stabilisation work along the foreshore. It is regularly updated as conditions and priorities
change. In this location, the tool recommends the implementation of a "living shoreline" across
the 360 m stretch of foreshore located west of the Hardys Bay public wharf. As per the CM Act,
these works would be classified as Coastal Protection Works (CPW), as they are considered to
be “activities or works to reduce the impact of coastal hazards on land adjacent to tidal waters”.
These coastal protection works form part of a strategic program to enhance the resilience and
accessibility across the HNRS public foreshore. Beyond stabilising the site, they advance CMP
objectives by protecting public assets, safeguarding public open space, and maintaining
sustainable waterfront access.

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> This living shoreline would include a step-type rock bench structure that incorporates a bench
of estuarine vegetation such as salt marsh or mangroves. This may be similar to what has been
constructed at Davistown Rd, Yattalunga.

References:

> Figure B-19 provides the location and indicative extent of the proposed CPW.

> Figure C-3 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

This area is covered by the Hardys Bay Foreshore Masterplan and the objectives of that plan
should also be considered in the restoration if this foreshore (see Action S3.CC.02).

CcC

DCCEEW

Within 4-8
years

Study completed.

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.J

Brisbane
Water

Pretty
Beach

Coastal Protection
Works at Pretty
Beach Road

The Brisbane Water Foreshore Prioritisation Tool helps plan and prioritize restoration and
stabilisation work along the foreshore. It is regularly updated as conditions and priorities
change.

In this location, the tool recommends stabilisation through the implementation of a "living
shoreline" across the 620-metre stretch of foreshore along Pretty Beach Road. As per the CM
Act, these works would be classified as Coastal Protection Works (CPW), as they are
considered to be “activities or works to reduce the impact of coastal hazards on land adjacent
to tidal waters”. These coastal protection works form part of a strategic program to enhance the

cccC

DCCEEW

Within 1-4
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.
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years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.
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resilience and accessibility across the HNRS public foreshore. Beyond stabilising the site, they
advance CMP objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access.

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> This living shoreline would include a step-type rock bench structure that incorporates a bench
of estuarine vegetation such as salt marsh or mangroves. This may be similar to what has been
constructed at Davistown Rd, Yattalunga.

References:

> Figure B-19 provides the location and indicative extent of the proposed CPW.

> Figure C-3 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

This area is covered by the Hardys Bay Foreshore Masterplan (S3.CCC.B) and the objectives
of that plan should also be considered in the restoration if this foreshore - along with flood
mitigation (inundation and overland flooding), which is key considerations in the design
process.

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Priority
(Score)

Timing

Performance
Criteria

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.K

Brisbane
Water

Wagstaffe

Coastal Protection
Works at
Wagstaffe Wharf

The Brisbane Water Foreshore Prioritisation Tool helps plan and prioritize restoration and
stabilisation work along the foreshore. It is regularly updated as conditions and priorities
change. In this location (at the end of Mulhall Street ), the tool recommends stabilisation works
to protect the wastewater pump station south of the wharf - using a geotextile sand container
structure. As per the CM Act, these works would be classified as Coastal Protection Works
(CPW), as they are considered to be “activities or works to reduce the impact of coastal
hazards on land adjacent to tidal waters”. These coastal protection works form part of a
strategic program to enhance the resilience and accessibility across the HNRS public
foreshore. Beyond stabilising the site, they advance CMP objectives by protecting public
assets, safeguarding public open space, and maintaining sustainable waterfront access.
Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters.

> Construction of GSC protection works in accordance with the approved detailed design,
including site preparation, placement of GSCs to specified alignment and levels, and
completion of ancillary works such as reinstatement of adjoining foreshore areas and access
paths.

References:

> Figure B-19 provides the location and indicative extent of the proposed CPW.

> Figure C-1 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

CcC

DCCEEW

Medium (14)

Within 4-8
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.L

Brisbane
Water

Ettalong

Repair and
renewal of the
Lance Webb
Reserve Coastal
Protection Works

Asset condition inspections by Central Coast Council have indicated that the Lance Webb
Reserve Seawall is in a relatively poor structural condition. A repair and renewal project will be
undertaken to maintain the function of the structure, extend the functional life, and adapt it for
future sea level rise impacts. The objective of this repair would be to return the structure to a
“make safe” condition, and extend the life of the structure by another 50+ years. As per the CM
Act, these works would be classified as Coastal Protection Works (CPW), as they are
considered to be “activities or works to reduce the impact of coastal hazards on land adjacent
to tidal waters”. These coastal protection works form part of a strategic program to enhance the
resilience and accessibility across the HNRS public foreshore. Beyond stabilising the site, they
advance CMP objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access.

Scope of Works:

CCC

DCCEEW

High (27)

Within 1-4
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.
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> Structure Survey and coastal engineering condition inspection: To survey the structure and
identify the nature of the required repair and renewal works

> Repair and renewal design: To prepare a specific repair design detailing the sizing and
quantity of the required armour, and specifying the required grades and levels.

> Repair and renewal works: Implementation of the repair design, including a safety in design
assessment, construction of the works and development of As-Constructed certification from a
suitably qualified engineer for Council records. The works will comprise the repair of the
structure of a make-safe / functional condition - through the placement of additional rock
armour units on the structure in locations where it has experienced significant armour unit loss,
core exposure, and loss of crest height and width. The objective would be to extend the life of
the structure by another 50+ years. The renewal will ensure long-term protection against
coastal hazards and improve the overall safety and resilience of the infrastructure.
References:

> Figure B-19 provides the location and indicative extent of the proposed CPW.

> Figure C-11 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Priority
(Score)

Timing

Performance
Criteria

Strategy 6: S6.CCC.M
Coastal
Hazard

Resilience

Broken Bay

Ettalong

Ettalong Beach
Foreshore
Stabilisation
Investigation

Ettalong Beach has experienced chronic erosion since the 1940s, with ongoing shoreline
recession affecting both recreational use and coastal infrastructure. The foreshore is currently
protected by the Lance Webb Reserve seawall, which is in poor structural condition (see Action
S6.CCC.10), and is periodically nourished through the entrance dredging program. However,
the highly dynamic coastal processes at Ettalong Beach have resulted in rapid loss of
nourished sand, often leaving the beach in an eroded state. This not only reduces recreational
amenity for locals and visitors but also increases the risk of undermining the seawall
foundations.

This study will investigate long-term stabilisation strategies to maintain a sandy beach state at
Ettalong Beach, including:

>Assessment of Local Coastal Processes — Development of a morphological conceptual
model.

> Numerical Modelling of Existing Conditions — Establishing a base case scenario.

> Modelling of Potential Stabilisation Options — Testing nourishment volumes and potential
groyne field configurations to improve sand retention (including consideration of the existing
groynes along Ettalong Beach).

> |dentification of potential adverse impacts on coastal processes and ecology

> Recommendations for Long-Term Foreshore Management — Providing strategic guidance for
inclusion in future CMP revisions.

CCC

DCCEEW,
DPHI-Crown
Lands,

Medium (12)

Within 4-8
years

Study completed.

Strategy 6: S6.CCC.N
Coastal
Hazard

Resilience

Broken Bay

Umina
Beach

Prepare and
Implement a
Broken Bay
Beach
Nourishment
Framework

Coastal erosion poses a persistent risk to infrastructure, public access, and recreational
amenity across the beaches of Broken Bay. While natural sand movement plays a significant
role in shaping these beaches, targeted sand nourishment can be a valuable management tool
to help maintain beach volume and reduce erosion risk - and is considered to be the preferred
form of Coastal Protection Works along Ocean-Umina Beach.

At the same time, the NSW Government periodically undertakes dredging works in the Ettalong
Channel - generating sand that can be beneficially reused for beach nourishment. However, in

the absence of a clear local framework, decisions about where to place dredged sand are often
made without full consideration of local erosion risks, beach conditions, or community priorities.

This action aims to develop a Beach Nourishment Framework that enables Council to
proactively plan, prioritise, and coordinate sand placement across Pearl, Ocean, Umina, and
Ettalong Beaches. It would guide local decision-making, support more effective collaboration
with State Government agencies, and help maximise the community and environmental
benefits of available sand resources.

CCC

DCCEEW,
TINSW

Within 1-4
years

Framework prepared.

Strategy 6: S6.CCC.O

Coastal

Broken Bay

Umina
Beach

Implement the
Umina-Ocean

The Umina-Ocean Beach Erosion Management Strategy (RHDHV, 2019) provides a detailed

CCC

DCCEEW

Medium (10)

As
determined

Design prepared and

framework for managing coastal erosion at Umina-Ocean Beach over the long term. This
strategy was developed based on extensive technical studies of the complex coastal dynamics
of Broken Bay and involved collaboration with State Government Agencies.

works completed in a
timely manner if
trigger(s) reached.

Beach Erosion by Trigger

thresholds

Hazard
Resilience
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Management
Strategy

The preferred approach to managing coastal erosion risk at Umina-Ocean Beach is through
beach nourishment — as developed through the Broken Bay Beach Nourishment Framework
(see Action S6.CCC.N). However, Erosion Management Strategy also includes provision for
the future construction of a terminal protection structure (TPS) - if coastal erosion reaches a
trigger point where it significantly threatens critical infrastructure along the Esplanade. The
strategy outlines a concept design for coastal protection, which features:

> A rock-armoured revetment stretching from Kourung Street Boat Ramp to Ocean Beach
SLSC and

> A stepped concrete seawall in front of the Ocean Beach SLSC (RHDHV, 2019).

As per the CM Act, these works would be classified as Coastal Protection Works (CPW), as
they are considered to be “activities or works to reduce the impact of coastal hazards on land
adjacent to tidal waters”. These coastal protection works form part of a strategic program to
enhance the resilience and accessibility across the HNRS public foreshore. Beyond stabilising
the site, they advance CMP objectives by protecting public assets, safeguarding public open
space, and maintaining sustainable waterfront access.

Scope of Works:

> Development of a trigger for installation of coastal protection works. This should be based on
the proximity of observed (or predicted) coastal erosion to key assets and infrastructure — to a
point where erosion is believed to place key assets and infrastructure at risk. It is Council’s
strong preference to maintain a natural dune profile in front of Ocean Beach SLSC for as long
as this remains feasible. Council would endeavour to maintain and enhance the existing dune
buffer by a combination of vegetation planting and maintenance, beach scraping to enhance
beach recovery following storm erosion, and opportunistic beach nourishment campaigns using
sand sourced from entrance maintenance dredging. As such, the installation of a TPS in the
form of a stepped concrete seawall would only be considered as a last resort option if
progressive erosion results in the complete loss of the foredune (RHDHV, 2020). The trigger to
undertake the CPWs should also include any major upgrades of The Esplanade and associated
foreshore amenities.

> Preparation of a detailed engineering design report and detailed design by suitably qualified
engineers — specifying key design parameters. Additionally, there will be community
engagement to ensure public input and feedback are incorporated into the final design,
promoting transparency and local support for the project.

> Implementation of the Coastal Monitoring Program (see Action S2.CCC.A) — to determine
when triggers for implementation may be reached.

This action therefore includes the ongoing implementation of this strategy, which includes
developing detailed designs for the coastal protection works — so that the works can be
implemented if/when erosion triggers are reached at some point in the future.

References:

> Figure B-18 provides the location and indicative extent of the proposed CPW.

> Figure C-14 and 15 provides a concept design cross-sections for the rock armoured
revetment and the stepped concrete seawall respectively. Note that key design parameters
would be refined as part of detailed design investigations.

Approvals Pathway:
The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

Priority
(Score)

Timing

Performance
Criteria

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.P

Broken Bay

Umina
Beach

Monitoring and
improvement of
coastal
stormwater outlets

The inspection of all coastal stormwater outlets to identify those at risk from coastal hazards
and opportunities where upgrades can be implemented or retrofitted in order to protect assets,
reduce erosion from stormwater scour and/or improve public safety. These locations would also
be regularly monitored to assess performance and improvements.

cccC

N/A

Medium (14)

Within 4-8
years

Program for
inspection of
stormwater outlets
developed,
inspections
undertaken and
concept designs
developed
Improved public
safety, water quality
and amenity
Reduced erosion at
stormwater outlets

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program
L

Page 160




= WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

CMP
Strategy

S41D

Functional
Zone

Locality

Action Name

Action Description

Priority
(Score)

Timing

Performance
Criteria

Strategy 6:
Coastal
Hazard
Resilience

§6.CCC.Q

Broken Bay

Pearl
Beach

Coastal Protection
Works at Pearl
Beach

This action involves beach nourishment and the restoration and revegetation of 200 m of
foreshore along Pearl Beach - from Emerald Ave to Tourmaline Ave. As per the CM Act, these
works would be classified as Coastal Protection Works (CPW), as they are considered to be
“activities or works to reduce the impact of coastal hazards on land adjacent to tidal waters”.
These coastal protection works form part of a strategic program to enhance the resilience and
accessibility across the HNRS public foreshore. Beyond stabilising the site, they advance CMP
objectives by protecting public assets, safeguarding public open space, and maintaining
sustainable waterfront access.

Scope of Works:

> Foreshore survey (if/where required)

> Preparation of an engineering design report and detailed nourishment design by suitably
qualified engineers — specifying key design parameters.

> An ongoing program of beach scraping / beach nourishment to surcharge the upper beach
profile and the foredune with additional sand

> Revegetation and restoration works to extend the vegetated foredune areas landwards by
around 10 m.

These works would be intended to increase the natural resilience of the foreshore to coastal
erosion and inundation.

References:

> Figure B-17 provides the location and indicative extent of the proposed CPW.

> Figure C-8 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

CcC

DCCEEW,
DPHI-Crown
Lands,

Strategy 6:
Coastal
Hazard
Resilience

S6.CCC.R

Broken Bay

Patonga

Repair and
renewal of
Patonga Coastal
Protection Works

Undertake the repair and renewal of the Patonga Seawall at the Boat Ramp Reserve - to
ensure it effectively protects the coastline, surrounding infrastructure, and community from
coastal erosion, storm surges, and rising sea levels. This initiative will address current
structural deficiencies and future-proof the seawall to meet the challenges of a changing
climate. As per the CM Act, these works would be classified as Coastal Protection Works
(CPW), as they are considered to be “activities or works to reduce the impact of coastal
hazards on land adjacent to tidal waters”. These coastal protection works form part of a
strategic program to enhance the resilience and accessibility across the HNRS public
foreshore. Beyond stabilising the site, they advance CMP objectives by protecting public
assets, safeguarding public open space, and maintaining sustainable waterfront access.
Scope of Works:

> Structure Survey and coastal engineering condition inspection: To survey the structure and
identify the nature of the required repair and renewal works

> Repair and renewal design: To prepare a specific repair design - including the required
armour materials, grades and levels.

> Repair and renewal works: Implementation of the repair design, including a safety in design
assessment, construction of the works and development of As-Constructed certification from a
suitably qualified engineer for Council records. The works will likely comprise the installation of
a filter layer and repacking of re-placement of sandstone block units. The renewal will ensure
long-term protection against coastal hazards and improve the overall safety and resilience of
the infrastructure.

References:

> Figure B-16 provides the location and indicative extent of the proposed CPW.

> Figure C-9 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

CCC

DCCEEW

Strategy 6:
Coastal

S§6.CCC.S

Broken Bay

Patonga

Patonga Sand
Management Plan

Investigate and design a sand management plan for Patonga Beach and Patonga Creek. The
action would contain the following key elements:
> A detailed investigation of the local sediment transport processes. A key outcome of this

CCC

DCCEEW

Medium (12)

and reduced impact
on surrounding
assets

Within 1-4
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Within 1-4
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Within 4-8
years

Study completed.
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Hazard model would be an enhanced understanding of the local sediment dynamics - including a
Resilience quantified sediment budget that includes sediment exchange between the creek and beach.
This would include investigation erosive process currently occurring in the creek such as along
Larkins Flat.

> Development of a sand redistribution program to improve the coastal hazard resilience of key
foreshore assets and infrastructure. This would involve an ongoing program of the redistribution
of sand sourced from western beach and creek entrance shoals to be placed in front of
Patonga Drive to provide a buffer against storm erosion.

> This should also investigate opportunities for periodic maintenance dredging of sand from the
creek entrance providing a viable source of sand.

Strategy 6: S6.CCC.T Broken Bay | Patonga Repair and The Patonga Creek foreshore protection works, which are constructed of stepped sandstone CCC DCCEEW High (24) Within 1-4 Design prepared and
Coastal renewal of the blocks, is in need of repair. It is recommended that a repair and renewal project is undertaken years works completed.
Hazard Patonga Creek to maintain the function of the structure, extend the functional life, and adapt it for future sea Improved foreshore
Resilience Coastal Protection | level rise impacts. resilience to coastal
Works Repair and renewal works would likely comprise the re-packing of displaced or unstable hazards.

sandstone block units, and the placement of additional sandstone block units to increase
interlocking and hydraulic stability. It may also include incorporation of improved access
arrangements for small watercraft — however this would be subject to a design process.
Scope of Works:

> Structure Survey and coastal engineering condition inspection: To survey the structure and
identify the nature of the required repair and renewal works

> Repair and renewal design: To prepare a specific repair design - including the required
armour materials, grades and levels.

> Repair and renewal works: Implementation of the repair design, including a safety in design
assessment, construction of the works and development of As-Constructed certification from a
suitably qualified engineer for Council records. The works will likely comprise the installation of
a filter layer and repacking of re-placement of sandstone block units. The renewal will ensure
long-term protection against coastal hazards and improve the overall safety and resilience of
the infrastructure.

References:

> Figure B-16 provides the location and indicative extent of the proposed CPW.

> Figure C-9 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

Strategy 6: S6.CCC.U Broken Bay | Patonga Patonga Levee Sea Level Rise (SLR) inundation mapping indicates that under a +0.5 m SLR scenario, some CCC DCCEEW Medium (9) | Within 4-8 Study completed.
Coastal Feasibility areas of Patonga will be exposed to sunny day king tide inundation. Under a future +1.0 m SLR years
Hazard Investigation and scenario the potentially impacted areas increases significantly. Subsequently, Council should
Resilience Design undertake a feasibility investigation of implementing a vegetated earthen levee along the
western foreshore of Patonga, adjacent to Patonga Creek. The levee would be located on
public reserve and would extend from approximately from Meroo Avenue to Jacaranda Avenue.
The feasibility study would include:

> Problem Definition and Objectives

> Site Assessment (survey geotechnical assessment, hydrology, land ownership, and utilities)
> Concept Design Options and Associated Cost Estimates

> Environmental and Planning Constraints

> Social and Community Considerations

> Recommendations

Strategy 6: S6.CCC.V Broken Bay | Broken Review and Council's Beach Maintenance Program would be reviewed and implemented to improve public CCC DCCEEW High (30) Within 1-4 Beach Maintenance
Coastal Bay implement beach access, amenity and safety. The action would include prioritisation and upgrades to years Program reviewed,
Hazard Beaches updated Beach beach accessways in line with the Recreational Use Study and Council's Disability Inclusion updated and
Resilience Maintenance Action Plan. implemented in
Program The program would outline the management of post-storm beach access and safety, where conjunction with
small scale works such as beach scraping for amenity purposes may be undertaken and beach Council's beach
and dune fencing. maintenance crews.
It will also include an audit on beach maintenance operations to maximise inhouse efficiencies Improved beach

to ensure that the necessary plant and equipment is available to effectively implement the access, safety and
program.
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amenity, improved
dune environment
Strategy 6: S6.CCC.W Broken Bay | Broken Develop and This action would involve surveying coastal and dune vegetation to inform the developmentofa | CCC DCCEEW Within 1-4 Strategy developed,
Coastal Bay implement a Coastal Vegetation Strategy aimed at supporting and enhancing coastal resilience, ecosystem years published and
Hazard Beaches coastal vegetation | integrity, beach amenity and conservation outcomes. The strategy will guide the on-ground implemented
Resilience and dune management to achieve these outcomes and involve elements such as the management of
management priority weed species, dune stabilisation and planting, tree restoration and succession planting,
strategy education opportunities for the public and community groups and remediation actions required
in instances of illegal clearing.
Strategy 6: S6.CCC.X Broken Bay | Broken Implement This action would include updating the Opening of Coastal Lagoons policy to include CCC DCCEEW Within 1-4 Works implemented.
Coastal Bay recommendations | recommendations of the Gosford Lagoon and Creek Entrance Management Review (Salients years
Hazard from Gosford 2017).
Resilience Lagoons & Creek These recommendations relate to Green Point Creek, Pearl Beach Lagoon and Ettalong Creek,
Entrance and include the identification of triggers for entrance management intervention to mitigate flood
Management impacts in low lying areas.
Review (Salients
2017) for Green
Point Creek, Pearl
Beach Lagoon
and Ettalong
Creek.
Strategy 7: S7.CCC.A Broken Bay | Gosford Support the This action would seek to identify and support components of the Gosford Foreshore CCC DCCEEW, Medium (8) | Within 4-8 Masterplan design
Social and Gosford Masterplan that relate to estuary management. The intention of this action would be to embed Hunter years appropriately embeds
Recreational Foreshore the consideration of water quality outcomes and improvement to estuarine habitat as part of Central water quality
Amenity Masterplan any future detailed design processes. This would also include embedding coastal hazard Coast outcomes in design.
resilience into the development design (especially coastal inundation). Development
Corporation
(HCCDC)
Strategy 7: S7.CCC.B Broken Bay | Ocean Construction of an | The project involves the construction of a dedicated all-abilities beach access point at Ocean CCC N/A Medium (9) | Within 4-8 Increased
Social and Beach all-abilities beach | Beach Surf Life Saving Club (SLSC). This initiative aims to enhance beach accessibility, years accessibility at Ocean
Recreational access point at ensuring that all members of the community, regardless of their physical abilities, can enjoy the Beach.
Amenity Ocean Beach beach and its amenities.
SLSC This action is consistent with Council’s Disability Inclusion Action Plan (Central Coast Council
2021) which has four focus areas, one of which is “2: Making the Central Coast more
accessible, inclusive and liveable”, and one of the objectives is “We will make it easier to
access the places we love on the Central Coast — the beaches, waterways and bushland". It is
also consistent with the Central Coast Recreational Use Study Stage 1: Open Coast and
Coastal Lagoons - Improving and increasing disabled access with states that "Council should
work with SLS clubs to ensure that they all have either beach access wheelchairs or beach
mats".
Strategy 7: S7.CCC.C Broken Bay | Patonga Develop and This master planning process would provide an holistic vision for the Patonga Creek foreshore. | CCC N/A Medium (16) | Within 4-8 Masterplan designed
Social and implement a Key elements of the plan would include: years and implemented.
Recreational foreshore > Parking and amenities Improved recreational
Amenity masterplan for > Safe and equitable foreshore access amenity,
Patonga Creek > Riparian vegetation management environmental values,
> Dingy/water craft storage and foreshore
> Road drainage and management of overland flow resilience.
The master plan will be developed through stakeholder engagement, site analysis, and
alignment with relevant coastal management policies. The outcome will be a clear, actionable
strategy to ensure the long-term sustainability and enjoyment of the Patonga Creek foreshore.
Strategy 7: S7.CCC.D Broken Bay | Pearl Feasibility This feasibility investigation will assess options for a low-impact handrail to assist ambulant CCC N/A Medium (12) | Within 4-8 Study completed.
Social and Beach Investigation: access from the sand at Pearl Beach to the rock pool platform. The study will consider the years
Recreational Ambulant Access environmental, structural, and accessibility requirements for a minimal-intervention solution that
Amenity at Pearl Beach enhances safety while preserving the natural character of the area. Key elements of the
Rock Pool Access | investigation will include site assessments, design feasibility, regulatory considerations, and
potential impacts on coastal processes.
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Community consultation will form an essential part of the study, ensuring that a range of
viewpoints are considered in selecting the most suitable option. This will involve engaging local
stakeholders to explore preferences for materials, positioning, and design. The investigation will
result in a summary report outlining feasible design options, estimated costs, and
implementation considerations for Council’s review.
Strategy 7: S7.CCC.E Broken Bay | Broken Prioritise and This action would involve undertaking an audit of beach life guard patrol towers and ancillary CCC N/A Low (7) Opportunistic, | Vulnerable life guard
Social and Bay upgrade beach life | structures to ensure their adequacy, performance and safety from coastal hazards. Necessary within 8-10 patrol towers
Recreational Beaches guard patrol upgrades and improvements required would be prioritised and implemented to ensure required Years identified and
Amenity towers and functions continue to be performed. improvements/upgrad
ancillary es implemented
structures
Strategy 7: S7.CCC.F Broken Bay | Broken Review waste Work with internal business units and service providers to review the adequacy of waste CCC N/A Medium (10) | Within 4-8 Waste collection
Social and Bay collection assets collection assets and servicing along the coast. The review would be focused on ensuring that years assets identified and
Recreational Beaches and servicing in infrastructure and assets are sufficient to meet current demands, seasonal and event variations upgraded.
Amenity coastal public and opportunities for improvement to reduce the environmental and amenity impacts from Management plan for
spaces marine litter and debris. This action should also include the management of post-storm and removal of post storm
flood debris. debris developed and
implemented.
Strategy 7: S7.CCC.G LGA Wide LGA Wide | Prepare Central Dinghies and other small watercraft are a popular way to access the public foreshores across CCC N/A Medium (16) | Within 4-8 Plan developed.
Social and Coast Council Council’'s waterways. However, better management is needed to balance accessibility with years
Recreational Dinghy environmental protection and community use of foreshore reserves. A Strategic Dinghy
Amenity Management Plan | Management Plan would guide the responsible storage and use of dinghies on public land,
ensuring they are kept in designated areas and do not obstruct shared spaces. The goal of the
plan would be to:
> Establish and maintain designated dinghy storage facilities to support authorised vessels
while aligning with Council’'s open space objectives.
> Maintain high-quality foreshore reserves for the enjoyment of the whole community.
> Minimise environmental impacts, safety hazards, and obstructions caused by unattended
watercraft.
> Provide a framework for the removal of unclaimed or improperly stored dinghies from public
land.
The development of the plan should consider alignment with the Central Coast Watercraft
Storage on Public Land Policy (CCC086)
Strategy 7: S7.CCC.H Middle Spencer Develop and This master planning process would provide a strategic and holistic vision for the Spencer CCC N/A Medium (14) | Within 4-8 Masterplan designed
Social and Estuary implement a foreshore - extending from the boat ramp in the south to the public swimming enclosure in the years and implemented.
Recreational foreshore north. Key elements of the plan would include: Improved recreational
Amenity masterplan for > Parking and amenities amenity,
Spencer > Safe vessel access to the waterway environmental values,
> Pedestrian access and safety and foreshore
> Renewal of the Spencer swimming enclosure resilience.
> Riparian vegetation management
> Road drainage and management of overland flow.
The master plan will be developed through stakeholder engagement, site analysis, and
alignment with relevant coastal management policies. The outcome will be a clear, actionable
strategy to ensure the long-term sustainability and enjoyment of the Spencer foreshore.
Strategy 7: S7.CCC.I Brisbane Estuary- Undertake This would include implementing boat ramp upgrades identified by Councils boat ramp action CCC TINSW Low (7) Opportunistic, | Review completed.
Social and Water Wide strategic upgrades | plan. Works may include improvements to ramp structures, associated car and trailer parking, within 8-10 Priority upgrades
Recreational of Council owned lighting, signage, and accessibility features, ensuring facilities meet contemporary safety, Years established and
Amenity boat ramps in usability, and environmental standards. Upgrades will be staged and prioritised to align with implemented.
Brisbane Water community demand, asset condition, and available funding.
Strategy 7: S7.CCC.J Brisbane Estuary- Implement the St The purpose of the St Huberts Island Canals maintenance program is to enable residents and CCC N/A Low (5) Opportunistic, | Survey undertaken.
Social and Water Wide Huberts Island Council to conduct maintenance and improvement activities within the St Huberts Island within 8-10 Monitoring
Recreational Canals Drainage Reserves (canals) in an informed and consistent manner. The Guideline provides Years completed. Feasibility
Amenity maintenance advice and direction for the undertaking of activities to protect and restore foreshores, seawalls study completed.
program and canal depths in a manner that minimises impacts on the hydraulic, sedimentary or
ecological processes occurring within the canals, foreshores and surrounding water body
(Brisbane Water).
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Whilst the program predominantly includes provision of guidelines for waterfront residents,
there are a number of actions for Council, including the following:
> Undertaking hydrographic surveying of the canals every 10 years
> In conjunction with the surveying and monitoring of sedimentation program, a program of
visual monitoring for foreshore management should be undertaken. Similarly, this should be
undertaken every three to five years
> Preparation of a dredging and disposal feasibility assessment & strategy. The strategy should
be developed following consideration of the required dredging volume. This also includes a
review available funds to determine whether dredging works are economically feasible
Strategy 8: S8.CCC.A Broken Bay | Entrance Identify the The project involves conducting a comprehensive maritime archaeological survey to identify the | CCC Low (5) Opportunistic, | Survey completed.
Cultural channel location and likely location and assess the condition of shipwrecks near the Old Bar. This initiative aims to within 8-10
Heritage condition of ship uncover historical maritime artifacts, preserve cultural heritage, and contribute to the Years
Protection wrecks near the understanding of the region's maritime history.
old bar via a
maritime
archaeological
survey.

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program
L

Page 165



59

/

[

Local Implementation Plan: Northern Beaches Council LGA

A summary of the actions within the Northern Beaches Council Local Implementation Plan are provided in Table 5-8. Maps depicting relevant actions are provided in Appendix B.
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Table 5-8 Action Table — The Northern Beaches Council Local Implementation Plan
gt'\:,l aPtegy S4 1D ;g::tlonal Locality Action Name Action Description _ :’sr::::g Timing Per(f:t:il;?r?:ce
Strategy 2: S2.NBC.A | Pittwater Pittwater- Install a Install CoastSnap Camera Cradles at strategic locations across the foreshores of Pittwater. NBC DCCEEW Low (5) Opportunistic, | Cradles installed, and
Monitoring, wide CoastSnap CoastSnap is a global citizen science project to capture our changing coastlines. It allows within 8-10 data considered to be
Evaluation, Camera Cradles citizens to capture and upload photos of their beaches in order to improve our scientific Years beneficial for coastal
and at strategic understanding of erosion and coastal shoreline change. These camera cradles are a low cost risk management and
Reporting locations across resource that enables citizen science to monitor the movement of the shoreline over time, and planning, and
the LGA foreshore | to identify when erosion at the reserve may represent an increased risk to land and community
infrastructure. Locations within Pittwater that may be suitable include: engagement.
> Station Beach
> Sandy Beach
> Currawong Beach
> Great Mackerel
Council can liaise with CoastSnap to identify opportunities to install camera cradles at
additional locations as funding and resourcing allow.
Strategy 2: S2.NBC.B | Pittwater Pittwater- Develop and Implement a foreshore monitoring program for the swell exposed beaches of Pittwater. These NBC DCCEEW, High (24) Within 1-4 Monitoring
Monitoring, wide Implement a sites could include beach surveys of: NPWS years undertaken and
Evaluation, Pittwater Beach > Great Mackerel Beach recorded.
and Monitoring > Currawong Beach Collected data is of
Reporting Program > Station Beach tangible benefit from
> Snapperman Beach arisk and asset
> Sandy Beach management
> Paradise Beach perspective.
> Additional beaches maybe be included in the monitoring over time as necessary
These beach surveys are essential for improving our understanding of coastal erosion and
shoreline changes. A critical aspect of this monitoring program is the calculation of the Beach
Volume Index (BVI). The BVl is a key metric that quantifies the amount of sand and sediment
on the beach.
Strategy 2: S2.NBC.C | Entire Pittwater, Install permanent | Whilst there are a number of tide gauges located throughout the river system, there are still NBC DCCEEW Medium Within 4-8 Gauge implemented
Monitoring, HNRS Cottage tide gauges at some locations where there is an absence of local tide recorded tide data that can assist to (12) years and maintained, and
Evaluation, Point strategic locations | understanding localised impacts of tidal inundation, and the impacts of combined coastal and data considered to be
and around the catchment flooding. This information will be particular important over future time frames as the of tangible benefit for
Reporting waterway impacts of Sea Level Rise become more severe. coastal management
This action therefore involves the installation of a new tide gauges at strategic locations across by Council.
the waterway, including:
> The southern area of Pittwater
> Cottage Point
This list is not exhaustive, and additional gauges may be installed as deemed necessary by
Council and the State Government.
Strategy 2: S2.NBC.D | Pittwater Pittwater- Develop and This action involves the development and implementation of a monitoring program designed to | NBC N/A Medium Within 4-8 Monitoring
Monitoring, wide implement a assess and track the condition of various public coastal assets and infrastructure, including: (21) years undertaken and
Evaluation, program for > Public coastal protection structures (revetments, seawalls, training walls) recorded.
and regular and > Recreational assets including viewing platforms & coastal access tracks Collected data is of
Reporting ongoing > Stormwater outlets. tangible benefit from
monitoring of > Sewer and water infrastructure a risk and asset
public coastal The program should be integrated into Councils broader asset management program management
assets and perspective.
infrastructure
Strategy 3: S3.NBC.A | Pittwater Pittwater- Develop and Develop and update coastal hazard information including coastal erosion and coastal NBC N/A Medium (9) | Within 4-8 Studies completed.
Resilience, wide update coastal inundation considering climate change and sea level rise years
Planning, hazard
and information
Adaptation
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Strategy 3: S3.NBC.B | Pittwater Pittwater- Update planning Update coastal hazard information on 10.7 Planning Certificates including coastal erosion and NBC DPHI- g Within 1-4 Planning Certificates
Resilience, wide certificates with estuarine inundation Planning and years updated.
Planning, coastal hazard Assessment
and information
Adaptation
Strategy 3: S3.NBC.C | Pittwater Pittwater- Develop planning | Undertake regular reviews and updates of existing planning controls in LEP, DCP and Policy's/ | NBC DPHI- Medium (8) | Within 4-8 Review completed.
Resilience, wide controls to ensure | Guidelines to ensure the controls are consistent with current best practice and consider Planning and years Planning controls
Planning, buildings are sited | contemporary information regarding climate change and sea level rise, and reflect best Assessment updates as
and and designed to practice hazard and environmental management necessary.
Adaptation consider coastal
hazard
information
including coastal
erosion and
estuarine
inundation.
Strategy 3: S3.NBC.D | Pittwater Pittwater- Long Term A comprehensive audit of coastal assets and infrastructure will be undertaken to assess their NBC N/A Medium Within 4-8 Plan developed.
Resilience, wide Adaptation Plan current condition, vulnerability to coastal hazards, and future adaptation needs. This audit will (20) years
Planning, for Coastal Assets | inform a structured approach to managing coastal infrastructure over the next 50-100 years,
and and Infrastructure | ensuring resilience to sea level rise, erosion, and extreme weather events. key components of
Adaptation this action include:
> Auditing Coastal Assets: Conducting a detailed assessment of key coastal infrastructure,
including seawalls, stormwater outlets, walkways, and public amenities. This will document
asset condition, maintenance requirements, and exposure to coastal hazards.
> Determining Adaptation Triggers: Identifying environmental and structural thresholds (e.g.,
erosion rates, inundation levels, structural degradation) that will signal when adaptation or
intervention is required. These triggers will be based on climate change projections, historical
trends, and asset vulnerability.
> Developing a Long-Term Response Framework: Establishing a strategic framework for asset
adaptation, including short-, medium-, and long-term management options such as
maintenance, reinforcement, managed retreat, or realignment.
> Prioritising Works: Developing a prioritised list of coastal asset management and adaptation
works based on risk, urgency, and cost-effectiveness. These works will be incorporated into
future Coastal Management Programs (CMPs) to ensure funding and implementation align with
broader coastal planning objectives.
Strategy 5: S5.NBC.A | Pittwater Careel Bay | Naturalisation of This naturalisation project aims to restore ecological function, improve waterway health, and NBC DCCEEW Medium Within 4-8 Design and
Estuary & Careel Creek: enhance public access and amenity, while recognising the need to maintain flood conveyance (10) years implementation
Waterway Design and capacity in the existing concrete-lined section. completed. Increase
Health |mp|ementati0n The project will include: in local extent Of
Design Study: Assess technical, environmental, cultural, and community considerations to coastal We“?”F’S an.d
inform design options, staging, and investment priorities. enhanced b|9d|ygr5|ty
. values. No significant
Implementation: loss of flood
>Access Improvements: Enhance pedestrian access to improve safety and connectivity along conveyance.
the creek corridor.
> Habitat Enhancement with Native Vegetation: Introduce and expand native wetland
vegetation in suitable areas to increase biodiversity and habitat value. Extend salt marsh areas
to support aquatic life and improve ecological resilience. These works would be considered
‘Environmental protection works’ (EPW) for mapped coastal wetlands and littoral rainforest in
accordance with the R&H SEPP, and the Standard Instrument - Principal Local Environmental
Plan (2006 EPI 155a).
> Concrete Channel Improvements: Where the detailed design study indicates, implement
opportunities to soften the channel environment (e.g., retrofitting with habitat features, planting
in margins, or using textured surfaces) to improve ecological function while retaining flood
conveyance
> Installation of Water Quality Improvement Devices and WSUD: Integrate water-sensitive
urban design (WSUD) elements such as biofiltration systems, sediment traps, and constructed
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CMP
Strategy

S41D

Functional
Zone

Locality

Action Name

Action Description

wetlands to naturally treat stormwater and reduce pollutant loads entering the creek and
Pittwater.

Outcomes:

This action will improve flood resilience, support biodiversity, and enhance water quality
through the creation of a functional wetland system that naturally treats pollutants before they
reach downstream environments, while also maximising ecological and community benefits
within the constraints of the existing channel.

Priority

(Score) Timing

Performance
Criteria

Estuary &
Waterway
Health

Strategy 5:

S5.NBC.B

Pittwater

Careel Bay

Upgrade the
Careel Bay litter
trap

Upgrade the Careel Creek baramy trap to a more modern design that incorporates advanced
technology for improved waste capture and environmental sustainability. This will involve
adoption of a modern litter trap/boom design, ensuring minimal impact on local ecosystems,
and implementing ongoing maintenance to keep the system operating efficiently.

NBC

N/A Within 1-4

years

Coastal
Hazard
Resilience

Strategy 6:

S6.NBC.A

Pittwater

Station
Beach

Coastal Protection
Works at Station
Beach

Undertake foreshore restoration and naturalisation works across Station Beach in order to
improve erosion resilience and ecological values. As per the CM Act, these works would be
classified as Coastal Protection Works (CPW), as they are considered to be “activities or works
to reduce the impact of coastal hazards on land adjacent to tidal waters”. These coastal
protection works form part of a strategic program to enhance the resilience and accessibility
across the HNRS public foreshore. Beyond stabilising the site, they advance CMP objectives
by protecting public assets, safeguarding public open space, and maintaining sustainable
waterfront access.

Scope of Works:

The works would include:

> Planting appropriate native foredune species along the foredune to promote natural foreshore
building and recovery.

> Formalisation of beach access points to protect dune vegetation

The initial priority for the works would be the area of foreshore directly in front of the Car Park -
but works could also extent to other areas across the Station Beach foreshore as needed.
References:

> Figure B-25 provides the location and indicative extent of the proposed CPW.

> Figure C-7 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

NBC

Works completed.

DCCEEW Within 1-4

years

Coastal
Hazard
Resilience

Strategy 6:

S6.NBC.B

Pittwater

Sand Point
Beach

Coastal Protection
Works at the
western end of
Sand Point Beach

Undertake a program of beach scraping at the north-western end of Sand Point Beach. As per
the CM Act, these works would be classified as Coastal Protection Works (CPW), as they are
considered to be “activities or works to reduce the impact of coastal hazards on land adjacent
to tidal waters”. These coastal protection works form part of a strategic program to enhance the
resilience and accessibility across the HNRS public foreshore. Beyond stabilising the site, they
advance CMP objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access.

Scope of Works:

The works would include sand scraping and redistribution - sourcing sand from lower on the
beach profile - to provide additional sand to the upper beach profile, and subsequently enhance
the local dune system, offset the ongoing erosion / recession. The requirements and beach
profile design for this work were assessed as part of a 2019 study (WRL, 2019). It is
recommended that these works are undertaken as part of a monitored trial.

References:

> Figure B-26 provides the location and indicative extent of the proposed CPW.

> Figure C-12 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

NBC

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

DCCEEW Within 1-4

years

Coastal
Hazard
Resilience

Strategy 6:

S6.NBC.C

Pittwater

Sand Point
Beach

Coastal Protection
Works along Sand
Point Beach

Undertake foreshore restoration and naturalisation works across Station Beach (east of the
boat ramp)in order to improve erosion resilience and ecological values. As per the CM Act,
these works would be classified as Coastal Protection Works (CPW), as they are considered to
be “activities or works to reduce the impact of coastal hazards on land adjacent to tidal waters”.
These coastal protection works form part of a strategic program to enhance the resilience and

NBC

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

DCCEEW Within 1-4

years
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Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.
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accessibility across the HNRS public foreshore. Beyond stabilising the site, they advance CMP
objectives by protecting public assets, safeguarding public open space, and maintaining
sustainable waterfront access.
Scope of Works:
> Planting appropriate native foredune species along the foredune to promote natural foreshore
building and recovery.
> Formalisation of beach access points to protect dune vegetation
References:
> Figure B-26 provides the location and indicative extent of the proposed CPW.
> Figure C-7 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.
Approvals Pathway:
The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.
Strategy 6: S6.NBC.D | Pittwater Careel Bay | Investigate the Investigate the feasibility of channel maintenance works within Careel Creek and Careel Bay to | NBC DCCEEW Medium Within 4-8 Study completed.
Coastal feasibility of maintain effective drainage and reduce the risk of flooding in the surrounding areas. The (16) years
Hazard channel investigation will assess the potential for removal of accumulated sediment, debris, and
Resilience maintenance vegetation that may obstruct water flow and contribute to inundation during combined coastal
works within and catchment flooding events. The study would consider environmental constraints and the
Careel Bay and requirements of relevant permits and approvals. If feasible, this action would also include the
Careel Creek delivery of the works. The study area for in investigation is provided in Figure B-27.
Strategy 6: S6.NBC.E | Pittwater Clareville Coastal Protection | Undertake foreshore restoration and naturalisation works along the foreshore south of Delecta NBC DCCEEW Medium Within 4-8 Design prepared and
Coastal Beach Works at Ave, in order to enhance erosion resilience and ecological values. As per the CM Act, these (14) years works completed.
Hazard Clareville Beach works would be classified as Coastal Protection Works (CPW), as they are considered to be Improved foreshore
Resilience Reserve “activities or works to reduce the impact of coastal hazards on land adjacent to tidal waters”. resilience to coastal
These coastal protection works form part of a strategic program to enhance the resilience and hazards.
accessibility across the HNRS public foreshore. Beyond stabilising the site, they advance CMP
objectives by protecting public assets, safeguarding public open space, and maintaining
sustainable waterfront access.
Scope of Works:
> Planting appropriate native foredune species along the foredune to promote natural foreshore
building and recovery.
> Formalisation of beach access points to protect dune vegetation.
References:
> Figure B-27 provides the location and indicative extent of the proposed CPW.
> Figure C-7 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.
Approvals Pathway:
The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.
Strategy 6: S6.NBC.F | Pittwater Bayview Coastal Protection | Undertake foreshore restoration and naturalisation works across the eastern side of the NBC DCCEEW Low (6) Opportunistic, | Design prepared and
Coastal Works at Bayview | Bayview Dog Park foreshore, in order to enhance erosion resilience and ecological values. As within 8-10 works completed.
Hazard Park foreshore per the CM Act, these works would be classified as Coastal Protection Works (CPW), as they Years Improved foreshore
Resilience are considered to be “activities or works to reduce the impact of coastal hazards on land resilience to coastal
adjacent to tidal waters”. These coastal protection works form part of a strategic program to hazards.
enhance the resilience and accessibility across the HNRS public foreshore. Beyond stabilising
the site, they advance CMP objectives by protecting public assets, safeguarding public open
space, and maintaining sustainable waterfront access.
Scope of Works:
> Planting appropriate native foredune species along the foredune to promote natural foreshore
building and recovery.
> Implementation of formalised access points to the beach from the park.
References:
> Figure B-28 provides the location and indicative extent of the proposed CPW.
> Figure C-7 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.
Approvals Pathway:
The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.
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CMP
Strategy

Strategy 6:
Coastal
Hazard
Resilience

S41D

S6.NBC.G

Functional
Zone

Pittwater

Locality

Currawong
Beach

Action Name

Action Description

Coastal Protection
Works at
Currawong Beach

Undertake foreshore restoration and naturalisation works along Currawong Beach in order to
enhance erosion resilience and ecological values. As per the CM Act, these works would be
classified as Coastal Protection Works (CPW), as they are considered to be “activities or works
to reduce the impact of coastal hazards on land adjacent to tidal waters”. These coastal
protection works form part of a strategic program to enhance the resilience and accessibility
across the HNRS public foreshore. Beyond stabilising the site, they advance CMP objectives
by protecting public assets, safeguarding public open space, and maintaining sustainable
waterfront access.

Scope of Works:

> Planting appropriate native foredune species along the foredune to promote nature dune
building and recovery

> Construction of a small swale running behind the foreshore to prevent overland flow
exacerbating the current erosion issues.

References:

> Figure B-26 provides the location and indicative extent of the proposed CPW.

> Figure C-7 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

NBC

DCCEEW

Priority
(Score)

Timing

Performance
Criteria

Medium
(14)

Strategy 6:
Coastal
Hazard
Resilience

S6.NBC.H

Pittwater

Great
Mackerel
Beach

Great Mackerel
Beach Foreshore
Master Plan

The Foreshore Masterplan for Great Mackerel Beach aims to provide a strategic framework for
the sustainable management, enhancement, and protection of the foreshore area. The
masterplan will address environmental, social, and recreational values while considering the
unique constraints and opportunities of the site. The master plan will include key components
these works would be classified as Coastal Protection Works (CPW) under the CM Act, as they
are considered to be “activities or works to reduce the impact of coastal hazards on land
adjacent to tidal waters”. These coastal protection works form part of a strategic program to
enhance the resilience and accessibility across the HNRS public foreshore. Beyond stabilising
the site, they advance CMP objectives by protecting public assets, safeguarding public open
space, and maintaining sustainable waterfront access.

Scope of Works:

> Beach Nourishment and Foredune Building: Targeted sand replenishment will strengthen the
upper beach and improve coastal resilience. This will involve small-scale beach scraping
combined with beach nourishment using sand sourced from the flood tide delta at the northern
end of the beach. Similar works carried out in 1989 and 1990 remained stable until the June
2016 storm event. The project will also include constructing a low foredune crest and swale to
mitigate overland flow, which is contributing to ongoing erosion.

> Foreshore Naturalisation: Strengthening the natural dune system by planting native foredune
species to promote dune formation and stability. Protective fencing will be installed to support
vegetation colonization and long-term dune recovery.

> Formalisation of pedestrian access and connectivity: Establishing designated beach access
points at regular intervals to reduce dune trampling and erosion. A shared pathway behind the
dune crest will enhance connectivity while protecting sensitive coastal areas.

> Dinghy Storage: Installing structured dinghy racks to eliminate on-ground storage, which
currently contributes to localized erosion. This will provide a designated, organized solution that
preserves the foreshore while maintaining access for boat users.

Community engagement will be a key part of the process, ensuring local input shapes the plan
and that proposed actions align with community values and priorities.

References:

> Figure B-25 and Figure B-26 provides the location and indicative extent of the proposed
CPW.

> Figure C-8 provides a concept design cross-section. Note that key design parameters would
be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the streamlined
approval pathways under Section 2.16(2)(a) of the R&H SEPP during action implementation.

NBC

DCCEEW

Strategy 6:
Coastal

S6.NBC.1

Pittwater

Pittwater

Provide coastal
hazard risk
information to

This action involves Council sharing relevant coastal hazard information - such as technical
studies, monitoring data, and hazard mapping - with public asset owners as new information
becomes available. The aim is to improve awareness of current and future coastal hazard risks,

NBC

NPWS
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Within 4-8
years

Design prepared and
works completed.
Improved foreshore
resilience to coastal
hazards.

Within 1-4
years

Design prepared and
works completed.

Within 1-4

years

Information provided
and considered to be
of tangible benefit to
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Hazard
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Functional
Zone

Locality

Action Name

Action Description

public asset
owners

and to support longer-term planning and risk management by asset owners.

Where relevant, Council may also provide examples of potential adaptation responses -
including nature-based solutions, coastal protection works, or asset relocation - to assist asset
owners in understanding possible management pathways. Final decisions and implementation
of any specific response remain the responsibility of the asset owner.

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Priority
(Score)

Timing

Performance
Criteria

Strategy 6:
Coastal
Hazard
Resilience

S6.NBC.J

Pittwater

Pittwater

Pittwater dredging
and beach
nourishment
feasibility
investigation

This would include a detailed study investigating the feasibility of dredging and beach
nourishment as a long term strategy for managing coastal hazard risk at key high risk beaches
across the estuary. It would include:

> A sand source investigation - identifying quantity and quality of suitable sources of sand
within the estuary

> Technical feasibility: An assessment of potential dredging methods (and equipment) and
beach nourishment methods, volumes, and placement designs

> Environmental impacts: An assessment of potential environmental impacts and associated
environmental planning and approvals requirements

> Economic feasibility: An economic assessment of potential costs associated with an ongoing
program

NBC

DCCEW,
NPWS

relevant asset owners
for planning and
decision making
purposes.

Strategy 6:
Coastal
Hazard
Resilience

S6.NBC.K

Pittwater

Northern
Estuary

Pittwater Wave
Climate Study

A coastal engineering investigation should be undertaken to investigate the propagation of
offshore swell energy into the Pittwater Estuary. The Stage 2 Coastal Hazard Study for
Pittwater identified that there is currently very little information available to properly quantify this
process with little recorded wave data and the most recent modelling studies very 20 years old.
This currently represents a major data gap and has flow-on effects in terms of being able to
prepare for coastal storm events, to adequately design coastal infrastructure to resist swell
energy, and to understand sediment transport processes inside the estuary.

The Stage 2 hazard study recommended that a comprehensive wave climate study be
undertaken for the Pittwater Estuary. It would include the following elements:

> Data Collection: Collection of wave data through the installation of field instrumentation
(pressure transducers, ADCP, wave buoys) at various points within and outside the estuary to
measure wave height, period, and direction.

> Numerical modelling: Development wave models to simulate wave propagation into the
estuary, using the wave buoy data to calibrate and validate the modelling.

> Analysis and Reporting: Determination of design & operational wave conditions around the
estuary, including an improved understanding of the penetration of swell wave energy into the
estuary.

NBC

DCCEEW

Within 1-4
years

Study completed.

Medium
(14)

Strategy 7:
Social and
Recreational
Amenity

S7.NBC.A

Pittwater

Pittwater

Upgrade and
repair of waterway
access points

Undertake maintenance, repairs and upgrade works at public wharfs across Pittwater Estuary.
Relevant wharfs and ramps may include:

> Great Mackerel Beach

> Currawong

> Coasters Retreat (Bonnie Doon)

> Lovett Bay

> Church Point

> Scotland Island (4 x wharfs)

> Careel Bay

Additional wharfs may be included as required. This Action will be delivered and funded
through Northern Beaches Council’s business-as-usual (BAU) asset management and delivery
program, forming part of the ongoing renewal and upkeep of public maritime infrastructure

NBC

N/A

Within 4-8
years

Study completed.

Strategy 7:
Social and
Recreational
Amenity

S7.NBC.B

Pittwater

Sand Point

Boat Ramp
Upgrade

The existing boat ramp at Sandy Point Lane is in need of significant upgrades due to ongoing
structural deterioration. The ramp surface has developed visible cracking, which may be
indicative of underlying structural weaknesses. Additionally, scour and undermining at the base
of the ramp are compromising its stability, potentially creating safety hazards for users and
increasing maintenance requirements.

Upgrade work will consist of ramp resurfacing with the inclusion of appropriate engineering
works for the ramp foundation. This Action will be delivered and funded through Northern
Beaches Council’s business-as-usual (BAU) asset management and delivery program, forming
part of the ongoing renewal and upkeep of public maritime infrastructure.

NBC

TINSW

Within 1-4
years

Assets maintain
appropriate
engineering and
safety standards.
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5.10 Local Implementation Plan: NPWS

A summary of the actions within the NPWS Implementation Plan are provided in Table 5-9. Maps depicting relevant actions are provided in Appendix B.

Table 5-9 Action Table — The NPWS Implementation Plan

gt'\:l aF;egy S4 1D ;g:gtlonal Locality Action Name Action Description fs:g:g Timing Performance Criteria
Strategy 6: S6.NPW.A | Pittwater Station North Station Stage 2 coastal hazard mapping has indicated that key NPWS Assets at Station NPWS NBC, DPHI- Within 1-4 Design prepared and
Coastal Beach Beach Coastal Beach are likely to be vulnerable to severe storm erosion over the coming decades - Crown years works completed.
Hazard Protection Works - | and 3 options have been considered and assessed as part of the Stage 3 Analysis. Lands Improved foreshore
Resilience Sand The preferred option involves the restoration and revegetation of 80m of foreshore in resilience to coastal
Redistribution and | front of the assets. As per the CM Act, these works would be classified as Coastal hazards.
Dune Building Protection Works (CPW), as they are considered to be “activities or works to reduce

the impact of coastal hazards on land adjacent to tidal waters”. These coastal
protection works form part of a strategic program to enhance the resilience and
accessibility across the HNRS public foreshore. Beyond stabilising the site, they
advance CMP objectives by protecting public assets, safeguarding public open
space, and maintaining sustainable waterfront access.

Scope of Works: Subject to actual erosion/recession rates observed, detailed
design, environmental assessments and approvals, the works would include:

> An ongoing program of beach scraping and dune building. As the longshore
sediment transport at the sites moves from North to South (as identified in the Stage
2 Hazard Study), this action would include a beach scraping process to move sand
from farther south along Station Beach - returning it northwards to build the beach
and increase the dune buffer in front of the at-risk assets.

> The dune building and buffer in front of the assets is expected to provide a buffer
from a 100-year ARI storm event, providing an additional ~18m3/m of sand in front
of the assets.

> Sand could be won from a 250 m long stretch of foreshore located to the south of
the assets. This would involve a shallow scraping of ~0.2 m of surface sand from the
intertidal zone across the borrow area.

> Revegetation and restoration works could be undertaken to help build the local
dune and trap the nourished sand in place.

> Ongoing program of works, likely required around every 5 years given the
relatively low rate of longshore drift.

> Monitoring of the beach profile and sand movement to inform the required
frequency of scraping events.

References:

> Figure B-25 provides the location and indicative extent of the proposed CPW.

> Figure C-8 provides a concept design cross-section. Note that key design
parameters would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during
action implementation.
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CMP
Strategy

Coastal
Hazard
Resilience

Strategy 6:

S4 1D

S6.NPW.B

Functional
Zone

Pittwater

Locality

The Basin

Action Name

Action Description

The Basin Coastal
Protection Works -

Sand
Redistribution
Program

Erosion along the western foreshore of The Basin impacting safe recreational and
emergency access and placing heritage assets at risk. This action involves
undertaking periodic sand redistribution program - transferring sand from the Basin
sand delta to the upper beach profile to stabilise the foreshore. This could include
the formation of a dune and swale in order to mitigate impacts of overland flow on
foreshore erosion.

As per the CM Act, these works would be classified as Coastal Protection Works
(CPW), as they are considered to be “activities or works to reduce the impact of
coastal hazards on land adjacent to tidal waters”. These coastal protection works
form part of a strategic program to enhance the resilience and accessibility across
the HNRS public foreshore. Beyond stabilising the site, they advance CMP
objectives by protecting public assets, safeguarding public open space, and
maintaining sustainable waterfront access.

Scope of Works: Subject to actual erosion/recession rates observed, detailed
design, environmental assessments and approvals, including any required licences,
the works would include:

> A coastal process study and nourishment design - to confirm sediment transport
dynamics, erosion rates, assess the suitability and sustainability of the sand source
area, and determine optimal placement volumes and profile.

> An ongoing program of sand redistribution - required a total volume of around
1,800m3 of sand to be sourced from the adjacent sand delta, and placed along the
180 m of foreshore to create an additional sand buffer-(10m3/m) along the foreshore
to provide safe access and protection of trees. This would provide a 5 m width of dry
beach sand at the current erosion scarp at high tide. Sand would be placed to match
the existing foreshore slope for stability.

> Ongoing works every 2-5 years.

> A monitoring plan for the site to monitor beach profile, sand movement and
existing seawall condition. Monitoring results will help inform the required frequency
of scraping events, as well as assess the existing walls structural integrity and
identify any areas requiring maintenance.

> Revegetation and restoration works to help build the local dune and trap the
nourished sand in place.

References:

> Figure B-25 provides the location and indicative extent of the proposed CPW.

> Figure C-28 provides a concept design cross-section. Note that key design
parameters would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during
action implementation.

NPWS

DPHI-
Crown
Lands

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Priority L. -
(Score) Timing Performance Criteria
Medium (21) | Within 4-8 Study completed,
years design prepared and

works completed.
Improved foreshore
resilience to coastal
hazards.
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CMP Functional ; . ; . Priority _— o
Strategy S41D Zone Locality Action Name Action Description _ (Score) Timing Performance Criteria
Strategy 6: S6.NPW.C | Lower Bobbin Head | Bobbin Head Several low-lying areas around the Bobbin Head foreshore — including Orchard NPWS N/A Medium (10) | Within 4-8 Study completed.
Coastal Estuary Foreshore Sea Park, Gibberagong Park, and the Wharf Area — are currently exposed to tidal years

Hazard Level Rise inundation (commonly referred to as “sunny day flooding”). This issue was

Resilience Adaptation Study | recognised in the Bobbin Head Masterplan (NPWS, 2006), which highlighted the

negative impacts of saltwater inundation on the park’s aesthetic, recreational, and
environmental values. The NSW Tidal Inundation Exposure Assessment (OEH,
2018g) also projects that the frequency and severity of tidal inundation will increase
over time due to sea level rise.
This action involves undertaking a detailed SLR adaptation options assessment
followed by detailed investigations and design for key NPWS assets at Bobbin
Head. This will include:
1. Detailed options assessment of potential sea level rise adaptation and coastal
protection work options to replace the failing seawalls and investigate the need for
raising the parkland, wharf area and seawalls to prevent continued inundation. This
will recommend a preferred long-term solution, and be informed by:

> Cowan Creek geomorphic and hydrodynamic assessment (Action S6.SGA.06)
to inform hydrologic and geomorphic changes to the system with increased
sedimentation and sea level rise.

> Establish the rate of subsidence for the site through LiDAR and geotechnical
assessments

> Condition assessment of existing seawalls
2. Investigation and design for the preferred adaptation solution, including:

> Concept design

> Environmental assessments

> Cultural and historic heritage assessments

> Detailed design
The investigation would build on and reassess concepts previously proposed in the
Bobbin Head Masterplan (NPWS, 2006) in light of updated sea level rise
projections, current infrastructure condition, and visitor use patterns. Outcomes will
inform the prioritisation and planning of any future adaptation works.

Strategy 6: S6.NPW.D | Lower Bobbin Head | Bobbin Head The Cowan Creek system is experiencing ongoing direct, indirect, and cumulative NPWS KC Medium (16) | Within 4-8 Study completed.
Coastal Estuary hydrodynamic impacts from riverine processes, flooding, bed and bank erosion, and years

Hazard assessment geomorphological, hydrological, and hydraulic change — including the effects of sea

Resilience level rise. An integrated assessment is required to better understand these

processes and support effective precinct planning and adaptation responses. It
would include the following:

> Hydrodynamic modelling to simulate current and future flood behaviour under a
range of climate and sea level rise scenarios.

> Assessment of land raising and dredging options, including how these would
affect flood storage, tidal exchange, and flow conveyance in the estuary.

> Evaluation of sediment transport and erosion dynamics, including bank stability
and the implications of any intervention on downstream or adjacent areas.

> Assessment of cumulative impacts from past and potential future modifications
(e.g. urban development, previous dredging, reclamation works).

If feasible, this action could be undertaken in concurrently with Action S5.KRG.01
(Cowan Creek Catchment Study)
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CMP
Strategy

Coastal
Hazard
Resilience

Strategy 6:

S4 1D

S6.NPW.E

Functional
Zone

Lower
Estuary

Locality

Apple Tree

Bay

Action Name

Action Description

Repair and
renewal of the
Bobbin Head
Coastal Protection
Works

The Bobbin Head foreshore is almost entirely flanked by seawalls, many of which
are heritage-listed and dating from the original parkland in the early 1900s. Ongoing
impacts from tidal inundation and flooding have resulted in numerous sections of the
walls failing. These sections are posing a safety risk at the high visitation precinct
with temporary fencing placed around the affected areas. NPWS will maintain and
repair seawalls on a regular basis throughout the life of the CMP to maintain safety
and functionality. Approximately 300m of the seawall requires immediate
repair/replacement that is scoped in this Action, split into two separate repair design
types:

> 250 m of sandstone block work seawall requires repair. This is located along the
immediate east and south of the creek bridge and comprises repacking/replacement
of sandstone blockwork, with the additional of an aggregate filter layer, drainage
features and geotextile underlay. This also include the raising of the crest level to
mitigate tidal inundation impacts both under present day conditions and future SLR.
> On the south-western bank of Cockle Creek, a section of cement grouted rock wall
is failing, placing a footpath and carpark at risk. The proposed works include
restoration of the existing rock protection and revegetation of planting new
mangroves in the tidal flat in front of the structure.

Scope of Works:

> Structure Survey and coastal engineering condition inspection: To survey the
structure and identify the nature of the required repair and renewal works

> Repair and renewal design: To prepare a specific repair design - including the
required armour materials, grades and levels.

> Repair and renewal works: Implementation of the repair design, including a safety
in design assessment, construction of the works and development of As-
Constructed certification from a suitably qualified engineer for Council records. The
works will likely comprise the installation of a filter layer and repacking of re-
placement of sandstone block units. The renewal will ensure long-term protection
against coastal hazards and improve the overall safety and resilience of the
infrastructure.

References for Sandstone Blockwork Upgrade:

> Figure B-29 provides the location and indicative extent of the proposed CPW.

> Figure C-29 provides a concept design cross-section. Note that key design
parameters would be refined as part of detailed design investigations.

References for Rockwall Upgrade:

> Figure B-29 provides the location and indicative extent of the proposed CPW.

> Figure C-30 provides a concept design cross-section. Note that key design
parameters would be refined as part of detailed design investigations.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during
action implementation.

NPWS

N/A High (24)

WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Priority

(Score) Timing

Performance Criteria

Within 1-4
years

Strategy 6:
Coastal
Hazard
Resilience

S6.NPW.F

Lower
Estuary

Coasters
Retreat,
Marramarra
Creek,
Cowan
Creek,
Gentlemans
Halt,
Berowra
Creek,
Mooney
Mooney

Coastal Protection
works for NPWS
Bank Erosion
Hotspot Sites

This Action involves implementing the finding of the NPWS Riverbank and Riparian
Condition Assessment and Options Report (Alluvium, 2025). This erosion and bank
condition assessment was undertaken across NPWS estate in the HNRS to identify
erosion hotspots that are placing assets and infrastructure at risk, and to manage
bank health. The NPWS assets at risk include a mix of walking tracks, cultural sites,
heritage sites, campground infrastructure and mapped coastal wetlands.

A total of 11 priority sites were identified for bank stabilisation works — of which 6
specific sites haven been selected for short term implementation through the CMP.
Works at these sites are classified as Coastal Protection Works (CPW) under the
CM Act, as they are considered to be “activities or works to reduce the impact of
coastal hazards on land adjacent to tidal waters”. These CPW form part of a
strategic program to enhance the resilience and accessibility across the HNRS
public foreshore. Beyond stabilising the site, they advance CMP objectives by
protecting public assets, safeguarding public open space, and maintaining
sustainable waterfront access.

Scope of Works:

The selected CPW are to be undertaken at the following locations:

> Cowan Creek: Two approaches have been developed that each cover different

NPWS

Works completed.

DPHI-
Crown
Lands

Within 1-4
years

High (24)
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areas of the NPWS foreshore. This includes a combination of (a) the re-construction
of the existing walking track using sandstone blocks to create a new walking surface
and sandstone retaining wall, and (b) the construction of a rock revetment to protect
the bank from further erosion caused by tidal flows and wave action. Figure B-33
provides the location and indicative extent of the proposed CPW. Figures C-16 and
C-17 provide associated concept designs.

> Coasters Retreat: Works at this site comprises stabilising the segments of eroding
shoreline threatening the track using riprap rock protection, combined with
rebuilding failing portions of the track, incorporating drainage where any flow path
crosses the track. Figure B-26 provides the location and indicative extent of the
proposed CPW. Figures C-18 and C-19 provide associated concept designs.

> Mooney Mooney Creek: This design involves two processes, one aimed at
stabilising the existing creek bank and protecting nearby assets, and the other at
realigning the Hawkesbury Track to move it away from the high-risk area and
protecting it with a larger “buffer” zone between it and the waterway. Stabilisation
and protection of the banks will involve the placement of two rows of rock parallel to
the bank and approximately 3 m apart. On either end of the site, additional rock
walls perpendicular to the bank will connect the longer rows, thereby creating a
rectangular “box” structure. The area within this box will then be graded back up to
create a gently sloping bank. This will be revegetated with mangroves, creating a
mangrove bar that will act to dissipate energy coming in from tides or boat wash,
and stabilise the sediments to prevent further erosion. Figure B-30 provides the
location and indicative extent of the proposed CPW. Figures C-20 and C-21 provide
associated concept designs.

> Berowra Creek: Rock armoured CPW are to be constructed across a 100 m
stretch of foreshore. The rocks should be placed in front of the existing trees to
provide them with protection. The rock protection should be 2 m wide and 1 m high
and follow the contour of the bank around the entire site; however, it should be
noted that care needs to be taken not to disturb the historic boat foundations. It is
recommended that rock protection is placed around the outside of this asset. Figure
B-31 provides the location and indicative extent of the proposed CPW. Figures C-22
and C-23 provide associated concept designs.

> Marramarra Creek: The design presented for the site includes a mix of three
approaches: revegetation, coir logs and a riprap toe. These are to be applied
throughout the site according to the needs and constraints at the time of
construction. Figure B-32 provides the location and indicative extent of the proposed
CPW. Figures C-24 and C-25 provide associated concept designs - including a
concept reference of where each solution is most applicable, noting the high value
toilet asset that needs protecting, and the beach access that need maintaining.

> Gentlemans Halt: CPW at this location consists of a rock revetment being
constructed on either side of the existing wharf structure. The rock material being
used for this should be placed along both the upstream and downstream sides of
the wharf where the existing protection is failing. Figure B-11 provides the location
and indicative extent of the proposed CPW. Figures C-26 and C-27 provide
associated concept designs.

Approvals Pathway:

The foreshore works are categorised as CPW and will be undertaken using the
streamlined approval pathways under Section 2.16(2)(a) of the R&H SEPP during
action implementation.
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5.11 HNRS Catchment Companion

The process of developing this CMP has included the identification of a number of actions located across the broader HNRS catchment area. Although these actions sit outside the legally defined coastal zone (see Section 1.2.3) and are therefore
not part of the certifiable CMP, they are nonetheless integral to achieving the overarching objectives of estuary health and resilience. Many of the pressures that shape estuarine condition originate upstream in the catchment, through processes
such as stormwater inflows, sediment delivery, riparian degradation, and nutrient loading. Addressing these drivers is essential if improvements within the coastal zone are to be sustained over the long term.

For this reason, the HNRS Catchment Companion has been retained in this document as a distinct but complementary set of actions. While delivery will occur outside the formal CMP certification framework, including these actions within this
document ensures that critical system linkages are not lost, and that councils, agencies, and stakeholders are provided with a clear picture of the broader management context. By documenting the Catchment Companion within the CMP, this
Plan recognises that estuary management cannot be isolated from its catchment context. Although not certifiable, these actions remain critical to the integrated management of the HNRS and to the long-term achievement of the CMP’s strategic
objectives. This approach aligns with the NSW Government’s guidance on Coastal Management Programs and Integration with Catchment Management (DPE, 2022).

A summary of the actions within the Catchment Companion are provided in Table 5-10. Maps depicting relevant actions are provided in Appendix B.

Table 5-10

Action Table — The Catchment Companion

gtM ’ Dol a0 £ AUTEHEE] Locality Action Name Action Description HEI Timing Performance Criteria
rategy Plan (Score)
Strategy 2: Collaborative S2.CMP.D | Entire Upper Implement a bank | The objective of this action would be to collate and integrate existing bank stability CCC, NBC, | DCCEEW, Within 1-4 Monitoring undertaken
Monitoring, System HNRS catchments | stability and and geomorphic condition monitoring information collected by the Partner Councils | HSC, KC, NPWS years and recorded.
Evaluation, Implement Plan condition across the Hawkesbury River Estuary catchment. Rather than duplicating efforts, THSC, Collected data is of
and monitoring this action would focus on bringing together the existing datasets at a system-wide | HCC tangible benefit from a
Reporting program across scale to better understand erosion patterns, riverbank health, and key risks across risk and asset
the creeks and the entire estuary. The collation process would include use of the NSW SEED management
waterways of the | Portal as a central platform for data sharing and access. By adopting an integrated perspective.
catchment and coordinated approach, Partner Councils would gain a more holistic
understanding of estuary health, identify system-wide priorities, and unlock
opportunities for resource sharing and cost efficiencies
Strategy 3: Collaborative S3.CMP.F | Lower Ku-ring-gai | Support the In October 2018, Friends of Ku-ring-gai Environment (FOKE) resolved to initiate a KC, HSC, N/A Low (5) Opportunistic, | Proposal submission
Resilience, System Estuary Chase proposal for the campaign advocating for the UNESCO World Heritage listing of Ku-ring-gai Chase | NBC within 8-10 advanced with
Planning, Implement Plan National development of National Park (KCNP). This campaign has since focussed on the development of a Years supporting technical
and Park the Ku-ring-gai designated ‘GeoRegion,” which will include the creation of geotrails, signage, and and political advocacy.
Adaptation GeoRegion efforts to promote the region's geological significance. The proposal aims to

leverage the area's existing recognised values, which include its biodiversity,
natural and cultural heritage, as well as its exceptional geological and
geomorphological features. These elements have shaped the landscape and
created the distinctive traits that make the region globally significant.

Once agreed upon by stakeholders, a defined area within the ‘Ku-ring-gai
GeoRegion’ could be put forward for submission as an Aspiring UNESCO Global
Geopark.

Establishing this GeoRegion and pursuing UNESCO Global Geopark status will
provide significant environmental benefits, particularly for downstream estuary
health. By preserving and enhancing the region's geological and ecological
integrity, the project will support the natural hydrological processes that flow
downstream, ensuring better water quality and habitat conditions for estuaries. The
protection of this vital landscape will help mitigate erosion, reduce sediment runoff,
and preserve natural buffers, all of which contribute to healthier estuarine
ecosystems and improve the overall resilience of coastal environments.

Relevant stakeholders can offer continued support for the proposal through the
provision of technical advice and political support.

Note to reword, awaiting NPWS advice - might split into 2 actions?
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gt'\:l aPtegy :;rllapr:ementatlon S41D ;g:gtlonal Locality Action Name Action Description :’sr::c::':g Timing Performance Criteria
Strategy 4: Collaborative S4.CMP.C | Entire Estuary- Develop and This Action would be a specalised extension of the broader community and NSW CCC, NBC, ICINPZYM Within 1-4 Program and materials
Community | System HNRS Wide implement a stakeholder education program (S4.CMP.01). It would involve the development and | Department | Hornsby years created, and program
& Implement Plan Hawkesbury implementation of a coordinated school education program across the HNRS of Council, KC, implemented.
Stakeholder River school catchment that educates the local school students regarding the unique values of Education THSC, HCC,
Engagement environmental the river system and current and emerging stressors and risks. The program would First Nations
education focus on water quality, estuary health, and coastal hazards. Groups, GS
program focused | The program may include a curriculum-based program, and/or excursion based LLS
on water quality, learning modules - and could make of the existing environmental education centres
estuary health, that are active across the HNRS catchment.
and coastal
hazards
Strategy 5: Collaborative S5.CMP.D | Entire Estuary- Undertake a This action includes the implementation of a targeted creek rehabilitation works CCC, NBC, | DPHI- Within 1-4 Restoration works
Estuary & System HNRS Wide coordinated creek | program — with the aim of managing both the spread and introduction of weeds HSC, KC, Planning years successfully
Waterway Implement Plan rehabilitation across the foreshore of the four estuaries, and improve the condition of riparian THSC, and implemented.
Health works program vegetation across the coastal zone. HCC Assessment,
across the The works program would use this mapping and prioritise weed control in high GS LLS
Partner Council's | value riparian areas - prioritising high value riparian areas, particularly those that
upper catchment | overlay the presence of weeds with Threatened Ecological Communities (TEC’s)
waterways using the most relevant Plant Community Type (PCT) mapping available at the
time. This will require a “targeting multi-species” approach, along with both follow
up control and planting of native vegetation suited to that PCT.
Strategy 5: Local S5.HCC.C | Freshwater | Richmond Implement the In 2023, a review was undertaken into the drainage network across the HCC N/A Medium Within 4-8 Works completed.
Estuary & Implementation Tidal Pool recommendations | Hawkesbury River floodplains, within the Hawkesbury LGA boundary from (12) years
Waterway Plan: of the Yarramundi bridge in the west down to Pitt Town in the east. The purpose of the
Health Hawkesbury Hawkesbury study was to identify locations where drainage was inhibited and provide
City Council Floodplain recommendations on site specific solutions for each drainage channel.
Drainage Review | The broader conclusion is that the condition of the drainage channels has
deteriorated over time, resulting in poor drainage and giving rise to further damage
to the area in flood events. The deterioration is partly due to failure by landowners
or Council to maintain flood mitigation and drainage infrastructure, and partly due
to farm works or practices which have changed the topography of the area.
The review identified a number of specific Actions for Council to improve drainage
across the floodplain. These Actions include:
> Action 6: Investigate whether drainage improvements can be made upstream of
Pughs Lagoon.
> Action 7: Keep pipes clear of debris at Pughs Lagoon
> Action 10: Repair or replace floodgates at Cooley Creek
> Action 14: Investigate whether drainage improvements can be made at Cooleys
Creek and Bakers Lagoon
> Action 21: Replace floodgate and repair and stabilise levee at South Creek
Implementation of these actions will help restore the functionality of the drainage
network, improving water flow efficiency and reducing prolonged inundation
following flood events. By addressing blockages, maintaining flood mitigation
infrastructure, and ensuring effective drainage, the risk of water stagnation and
back-flooding will be minimized. Enhancing drainage across the floodplain will also
provide significant benefits to downstream estuary health. Improved water
movement will help reduce sediment accumulation, nutrient buildup, and the risk of
hypoxic conditions that can lead to fish kills and other ecological imbalances
Strategy 4: Local S4.KRG.A | Lower LGA Wide | Support Action 2.2 of the Ku-ring-gai Council — Water Sensitive City Strategy (WSCS) KC N/A Medium Within 4-8 Program and materials
Community Implementation Estuary Community includes the extension of community engagement programs to educate the (12) years created, and program
& Plan: Ku-ring- Engagement community regarding how they participate in environmental protection, advocacy, implemented.
Stakeholder | gai Council undertaken as clean up and celebration, and act on climate change, extreme events, resilient and
Engagement part of the Ku- water sensitive neighbourhoods.
ring-gai Council —
Water Sensitive
City Strategy
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gt'\:l aF;egy grapr:ementatlon S41D ;g:gtlonal Locality Action Name Action Description g:::g Timing Performance Criteria
Strategy 5: Local S5.KRG.A | Lower Cowan Prepare and Catchment runoff from urban areas is a key issue for estuarine water quality across | KC NPWS RICINPAAM \Vithin 1-4 Plan prepared.
Estuary & Implementation Estuary Creek implement a Cowan Creek. Therefore, this option involves undertaking a review of the Council's years
Waterway Plan: Ku-ring- catchment study stormwater assets that discharge into the estuary, in order to identify and prioritise
Health gai Council and management | upgrading and maintenance of stormwater assets and infrastructure to improve
plan for the estuarine health.
Cowan Creek The plan should analyse the local stormwater network, and identify strategic
catchment locations to minimise stormwater pollution using Water Sensitive Urban Design
(WSUD) principles. The plan may also include the installation of stormwater
infrastructure such as gross pollutant traps (GPTs) and detention basins.
This plan should aim to reduce the impacts of urban stormwater runoff on water
quality, marine litter, and siltation on the downstream coastal zone waters within
Cowan Creek.
Strategy 5: Local S5.KRG.B | Lower Cowan Update the This would involve Council undertaking a review and update of the catchment KC N/A Within 1-4 Study completed.
Estuary & Implementation Estuary Creek catchment studies for Ku-ring-gai Creek and Lovers Jump Creek . The purpose of these years
Waterway Plan: Ku-ring- studies for Ku- updates will be to incorporate current information regarding catchment land usage,
Health gai Council ring-gai Creek water quality, and the Ku-ring-gai Council — Water Sensitive City Strategy.
and Lovers Jump | The updated studies should identify management actions to reduce the impacts of
Creek urban stormwater runoff on water quality, marine litter, and siltation on the
downstream coastal zone waters.
Strategy 5: Local S5.NBC.C | Pittwater Careel Bay | Investigate Undertake a planning investigation to identify opportunities to implement Water NBC DCCEEW Within 1-4 Study completed.
Estuary & Implementation WSUD solutions Sensitive Urban Design (WSUD) approaches within the Careel Creek drainage years
Waterway Plan: Northern within the Careel | catchment. Identified WSUD opportunities can be used to help manage the
Health Beaches Creek Drainage quantity and quality of runoff, improve water quality in Pittwater, and enhance local
Council catchment. ecological health around the waterway.
This investigation will include site assessments, analysis of current drainage
infrastructure, and the identification of opportunities for implementing WSUD
solutions.
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6.1 Overview

The business plan outlines the key components of the funding strategy for the CMP, including the cost of the
proposed actions, proposed cost-sharing arrangements and other potential funding mechanisms. It has been
prepared in accordance with the requirements of the NSW CM Manual (OEH, 2018e).

6.2 The Benefits of Implementing the CMP

The HNRS is one of the Greater Sydney and Central Coast’s most significant environmental, social, and
economic assets. The river system supports high environmental values and plays a vital role in the social and
cultural wellbeing of surrounding communities.

The Stage 1 Scoping Study (Water Technology, 2020) identified the river system as a major contributor to the
regional economy through various ways, including:

®  An estimated $1 billion per annum in ecosystem services (high-level estimate)

m  Approximately $270 million in the replacement value of fixed foreshore assets

®  Around $45 million per annum in tourism and domestic day trips

m  Approximately $8 million per annum in direct value from commercial fishing and aquaculture

B An estimated $500 million per annum in agriculture value within the Partner Council LGAs.

However, a range of threats and stressors identified in this CMP pose risks to the river system’s environmental,
social, and economic values. These pressures are expected to intensify over coming decades due to climate
change, population growth, and urban development.

The core objective of this CMP is to identify, address, and mitigate these threats - both now and into the future
- through a long-term, coordinated strategy for the management of the river system and its broader coastal
zone. The CMP encompasses a diverse suite of actions, including physical works, monitoring programs,
technical studies, and education and engagement initiatives.

Investment in the CMP presents an opportunity to strengthen and protect the region’s natural hazard resilience,
water quality, environmental habitats, cultural values, and recreational amenity, delivering broad public
benefits.

This business plan focusses on mitigating coastal risks in the public interest, recognising the diverse settings,
pressures, and priorities across the HNRS. As such, the plan does not allocate costs to private beneficiaries
but rather focuses on public good outcomes across the catchment.

6.3 Potential Funding Mechanisms

A business plan has been developed for the CMP which outlines the key components of the funding strategy
for the CMP, including the cost of proposed actions, proposed cost-sharing arrangements and other potential
funding mechanisms.

Sustainable funding and financing arrangements for management actions will be established in consultation
with key stakeholders. Funding for management actions may be gained from various sources, including the
Partner Council’s operational budgets, competitive State Government grant programs, and local third parties.

6.3.1 Council Funding

Funding for the Partner Councils is allocated based on their respective Resource Strategies and Long Term
Financial Plan, which supports the Delivery Program (4-yearly) and the Operational Plan (yearly) under the
IP&R Framework.
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Key funding sources for the Partner Councils are statutory rates and charges (e.g., water, sewer, and waste),
which can be applied to private landowners and businesses. Under the LG Act, ordinary rates can be applied
to all rateable land within an LGA. Ordinary rates fund a range of Council operations and services and therefore
may also be a key revenue stream to support the implementation of activities recommended in this CMP. The
estimated annual revenue from ordinary rates and annual charges is provided in Table 6-1, based on
information provided from the Partner Councils publicly reported financial statements.

Table 6-1 Estimated annual revenue for the Partner Councils from rates and annual charges

Partner Council Estimated Annual Source

Revenue from Rates

($ million)
Hawkesbury City Council $ 77.2 | HCC Financial Statement — FY 23/24
The Hills Shire Council $128.7 | THSC Financial Statement — FY 23/24
Hornsby Shire Council $116.6 | HSC Financial Statement — FY 23/24
Ku-ring-gai Council $98.3 | KC Financial Statement — FY 23/24
Northern Beaches Council $246.4 | NBC Financial Statement — FY 23/24
Central Coast Council $421.5 | CCC Financial Statement — FY 23/24
Total $1.1 billion

Together, the Partner Councils generate over $1 billion annually in rates and charges, providing a substantial
and stable revenue base to support their ongoing service delivery and infrastructure investment. While this
funding is already allocated across a wide range of essential council services, it also presents an opportunity
to strategically align existing financial resources with the implementation of priority actions outlined in this CMP.
Moving forward, effective integration of CMP initiatives into each council’'s IP&R framework will be critical to
ensuring that funding commitments are both realistic and sustainable over the long term.

6.3.2 External Sources of Funding

It will not be possible for the Partner Councils to implement all actions identified in this CMP without additional
sources of funding. As such, the identification of grants and the submission of successful funding applications
is an important component of this CMP.

There are a range of other funding mechanisms available for financing the implementation of the CMP. For
example, the Partner Councils can take advantage of various state grant programs, as listed in Table 6-2. The
value of this funding cannot be accurately quantified until such time as it is awarded. It should be noted that
this is not an exhaustive list of all funding opportunities, and that over the ten-year lifecycle of the CMP
additional or new funding sources may become available.

Table 6-2 Summary of potential funding sources of the CMP

Funding Details / Description

Source

State Government

NSW Coastal The costs associated with delivery of the CMP can be partly funded by the NSW
and Estuary Coastal and Estuary Grants Program administered by DCCEEW. The program
Grants supports coastal and estuary planning projects, and the implementation of works
Program identified in certified CMPs. Funding is available under 5 funding streams:

= A planning stream: for planning and studies including investigation, design and
cost-benefit analyses for infrastructure works recommended in a certified CMP.
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Funding Details / Description
Source
= Four implementation streams — one for each of the coastal management areas. The
focus of these streams are projects that manage risks from coastal hazards, and
improve the health of estuaries, wetlands and littoral rainforests across NSW.
For projects that address a documented action in a certified CMP, funding is $2 from
the State Government for every $1 provided by a Council. Certification of this CMP will
facilitate eligibility for funding of many of the actions proposed in this CMP under the
program.
This grant funding program is contestable and prioritised to Council applications with
certified CMPs and subject to State Government funding priorities and allocations.
NSW Estuary As part of a two-year, National Emergency Management Authority approved $64
Asset million Riparian Stabilisation Package, co-funded by the Australian and NSW
Protection Governments under Disaster Recovery Funding Arrangements, the NSW Estuary
(NEAP) Asset Protection program will support the repair, restoration and regeneration of priority
Program riparian and estuarine areas significantly affected by the February 2022 flooding.

The aims of the NSW Estuary Asset Protection program are to:
= Assess the severity of flood impacts on estuarine and floodplain assets
= Identify priority areas for asset protection and increased resilience

= Implement actions that will provide increased resilience for estuarine and floodplain
assets from flooding events.

Marine Estate
Management
Strategy
(MEMS)

A number of management actions in the CMP may be eligible for funding under the
NSW Marine Estate Management Strategy (MEMS). The MEMS provides an
overarching, strategic approach to the coordination and management of the marine
estate through to 2028.

The management of priority threats is grouped into 9 management initiatives that
summarise the objectives, benefits, threats, stressors and proposed management
actions. An implementation plan (developed by the Authority’s member agencies in
consultation with key stakeholders) articulates the management actions in more detail.
CMPs are key delivery mechanisms for the MEMS.

NSW Disaster
Risk Reduction
stream grants

Under 2 funding pathways, Discovery and Scale, the State Risk Reduction stream aims
to reduce or enable the reduction of state-level risks, risks of state significance and
systemic risks potentially impacting NSW (NSW Government, 2023).

The Discovery Projects pathway offers funding of up to $500,000, for projects that will
test and pilot new approaches to achieve breakthrough disaster risk reduction
outcomes. The projects must have potential for state-wide significance or impact.

The Scale Projects pathway offers funding of up to $2.5 million, for projects that aim to
generate a new product, technology, platform, or approach that will have state-wide
impact at a scale beyond piloting or testing.

Saving our
Species (SoS)
Program

Administered by DCCEEW, the Saving our Species (SoS) sets out the NSW
Government’s threatened species management plan. The main objectives of SoS are
to increase the number of threatened species that are secure in the wild in NSW for 1
year and control the key threats facing the states threatened plants and animals.

NSW Heritage
Grants

This program is administered by DCCEEW and aims to fund projects that provide
sustainable, long-term heritage benefits and provide public benefit and enjoyment from
heritage. Funding may be available for the management of heritage items in the
coastal environment. Areas of interest include:

= Aboriginal Cultural Heritage grants
= Caring for State Heritage grants
= Community Heritage grants
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Funding Details / Description
Source
= Grants for local government.
NSW Funding is available under the NSW Environment Trust to a broad range of

Environment
Trust Grants

organisations for projects that enhance the environment of NSW. Grants may be
awarded for on ground rehabilitation and improvement works, research applications,
land acquisition, waste reduction and promotion of environmental education.

The NSW Environment Trust is an independent statutory body established by the NSW
Government to make and supervise the environment grants. The Trust is administered
by DCCEEW. Suitable coastal management grant applications may relate to dune
care, for example.

Crown
Reserves
Improvement
Fund Program

Administered by Crown Lands, the Crown Reserves Improvement Fund Program
provides financial support for the development, maintenance, and improvement of
Crown reserves. Funding under this program is subject to a competitive grant
application process and eligibility requirements which may change from year to year
and in accordance with departmental priorities.

Federal Government

Disaster Ready
Fund

The Disaster Ready Fund (DRF) is the Australian Government’s flagship disaster
resilience and risk reduction initiative which will deliver projects that support Australians
to manage the physical, social and economic impacts of disasters caused by climate
change and natural hazards (NEMA, 2013). The DRF was established through the
Disaster Ready Fund Act 2019. The DRF is intended to be an enduring fund, to provide
all levels of government and affected stakeholders the certainty they need to plan for
robust investments in resilience projects to reduce the impacts of disasters.

Urban Rivers
and
Catchments
Program

The $200 million Urban Rivers and Catchments Program was established by the
Federal Government to assist in restoring the health of urban waterways for native
plants, animals, and local communities. The program is funding projects including, but
not limited to (Australian Government, 2025):

= Creation of wildlife habitats and ecological corridors to support native species

= Replacement of concrete channels and drains with restored, vegetated stream
environments

= Development of wetlands and interconnected ponds to slow and filter stormwater,
enhance aquatic habitats, and improve water quality for native wildlife

= Removal of in-stream barriers (e.g., weirs) to facilitate fish passage

= Installation of litter and pollutant traps to prevent stormwater-borne plastics from
entering aquatic and marine ecosystems.

Other funding opportunities

Landcare Landcare Australia works with governments, corporate and philanthropic organisations,

Grants and donors to facilitate funding for good quality, hands on projects and programs that
will improve environmental outcomes for the Landcare community (Landcare Australia,
2023).

Coastcare Coastcare grants support community groups working on projects across Australia.

Grants Grants support Landcare and Coastcare groups with projects like dune protection,

revegetation of native coastal environments, protection of endangered coastal species
habitats, collection and prevention of stormwater pollution, weed and non-native plant
removal, and control of human access to sensitive and vulnerable areas (Landcare
Australia, 2023).

Agencies responsible for the delivery of actions in this CMP have been consulted during its development and
have indicated their support. However, delivery of the actions will depend on the availability of funding which
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is yet to be confirmed. Despite the priority of each action listed in the CMP, the timeframe of implementation
will be influenced by the availability of resources and funding.

6.4 Partner Council Co-funding Arrangements

6.4.1 Overview

Approximately $10.7 million in Actions are proposed under the Collaborative System Implement Plan, to be
delivered over a 10-year period. Funding contributions will vary for each Action depending on its location,
intent, and underlying rationale. Broadly, the Actions fall into three categories:

m  Collaborative Actions: All 6 Partner Councils contribute funding.

m  Shared Actions: Only a subset of Partner Councils contribute, reflecting localised benefits or
responsibilities.

m  State-led Actions: Delivered by State Agencies and do not require direct Council funding contributions.

For Actions requiring co-funding from one or more of the Partner Councils, proportionate cost-sharing
arrangements have been applied, based on physical and economic parameters. Several cost-sharing models
were first explored in the Stage 1 Scoping Study (Water Technology, 2020), considering equity, ratepayer
distribution, foreshore and waterway area, and the spread of risks and pressures across the six LGAs.

While one model guided the transition from Stage 2 to Stage 4, the implementation phase (Stage 5) adopts a
revised approach to better align financial contributions with the benefits, responsibilities, and pressures
experienced by each council across the catchment

6.4.2 Co-funding Models

The CMP adopts a flexible and tailored funding approach, applying different co-funding models for different
depending on:

B The cause and nature of the risk being addressed
m  The distribution of potential/likely benefits across each council area

B The responsibilities held by each council.

Through a collaborative workshop, the Partner Councils agreed on 4 co-funding models to guide the allocation
of council contributions. These are summarised in Table 6-3, along with the types of actions each model is
best suited for, and their respective strengths and weaknesses. This approach allows funding to be matched
to the risk drivers, beneficiaries, and responsibilities associated with each action.

None of these methods is perfectly equitable on its own - each has advantages and limitations depending on
the Action type, risk drivers, and location. However, these models provide a practical, agreed framework for
sharing costs, ensuring transparency and consistency while keeping the approach simple enough for councils

to apply.
It is also important to note:

®  The percentages apply only to the Council contribution component of project funding. They do not include
the two-thirds funding expected from the NSW Government under the Coastal and Estuary Grants
Program. To estimate the residual cost to each Council after State funding, these percentages can be
divided by three.

®  Where only a subset of councils contributes to an Action, the same proportions are pro-rated across the
participating councils only, ensuring the funding split remains fair and consistent.
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Table 6-3 Co-funding models for collaborative and shared responsibility actions

Description

Most Appropriate For

Strengths

Weaknesses

A Equal Contribution Actions where councils Simple and transparent. Does not reflect differing levels of 16.7% | 16.7% | 16.7% | 16.7% | 16.7% | 16.7%
zhari.trespon?;bllltles and Signals shared ownership and risk cau§a}|.on, manag?ment
enetits equally. collective responsibility. re_sp_ons_lbl ity, or benefit
distribution.
B Weighted by the Actions related to Broadly reflects the relative Assumes population pressure is 26% 7% 8% 22% 24% 12%
catchment catchment based distribution of urbanisation proportional to estuary health risk,
population within stressors, water quality pressures linked to population which may not be appropriate for
each LGA (based and estuary health density. some actions.
on ABS 2021 May not reflect the distribution or
c SA1 dat y
ensus ata). rural or semi-rural pressures on
catchment health (e.g.,
agriculture)
C1 | Weighted by the Actions related to Aligns funding with the Includes areas (e.g., NPWS land) 51% 6% 0.3% 9% 8% 26%
proportion of the waterway and foreshore geographic extent of waterways, where councils have no direct role
legally defined CMP | management — including foreshore, and sensitive in managing risks.
Stucrj]yLAGrza across as CPW or EPW environments. May not fully capture differences
eac ’ Suitable where area-based between urban and rural risk
hazards (e.g., erosion, flooding) drivers.
drive risk.
C2 | Weighted by the Actions related to Better aligns with actual council Still may not capture differences 46% 3% 0% 6% 10% 35%
proportion of the waterway and foreshore responsibilities by excluding between urban and rural risk
CMP S_tudy Area management, which public land outside council drivers.
Iexnc(;utdlgngPWS exclude NPWS estate control. Private land contributions to risks
and tenure. (e.g., agriculture) remain under-
represented.
C3 | Weighted by the Actions related to Aligns with extent of potential Limited in application outside of 60.3% 3.4% 0.0% 22.3% 0.0% 14.0%
proportion of the waterway and foreshore riparian restoration works riparian works
Council managed management — specifically
foreshore within the | riparian restoration
CMP Study Area.
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6.5 Cost-Benefit Distribution

As per the CM Manual (OEH, 2018d), an analysis of the distribution of costs and benefits to the public
authorities, other stakeholders and the environment is recommended when preparing a CMP. During the
Options Assessments undertaken in Stage 3 (Water Technology, 2025), a multi-criteria analysis was
undertaken in order to assess the direct and indirect impact of each potential option on identified threats,
weighted towards the level of threat. None of the recommended actions aim to benefit private interests,
although they may do so indirectly as a consequence of improved estuary health (e.g., to commercial
businesses in the nearby area including tourism operators and hospitality).

There are no actions within the CMP that aim to directly benefit private interests. Therefore, no public-private
cost sharing arrangements are required.

6.6 Business Plan

6.6.1 Overview

This CMP has been prepared in good faith, with the intent that all actions be delivered in line with the schedule
outlined in the accompanying Business Case and Implementation Plan. The sequencing and timing of actions
have been developed to align with the strategic objectives of the CMP and to promote a logical, staged
implementation.

However, it is important to note that many actions are dependent on external funding sources — including
competitive grant programs — which are inherently uncertain and subject to change. Delivery timeframes may
also be influenced by the availability of Council resources, competing priorities identified in Council’s
Operational and Delivery Plans, and the operational budgets of relevant State Agencies. As such, the timing
and delivery of actions may not occur exactly as outlined in this CMP.

The cost estimates contained within this plan are presented in FY2026 dollars and are intended as high level
figures for strategic budgeting and forward planning purposes only. They exclude allowances for future
inflation, escalation, and market variability. These estimates are not suitable for detailed design, construction,
or procurement purposes, and should be regarded as indicative values only, with an expected tolerance of
approximately plus or minus 30%.

Both cost estimates and delivery timeframes are subject to a range of risks, including adverse weather events,
legislative or regulatory changes, shifts in market conditions, and fluctuations in the availability of suitably
qualified contractors or materials. These factors may materially influence the scope, sequencing, and budget
requirements for specific actions.

6.6.2 Summary of Costs

A summary breakdown of the costs associated with implementing this CMP is provided in Table 6-4, with cost
for the associated catchment companion provided in Table 6-5. These tables summaries the combined
commitments required from State Agencies and Partner Councils to deliver both river-wide and locally focused
actions over the next decade. They demonstrate the scale of resources needed not only to address immediate
management priorities, but also to build adaptive capacity for future challenges such as climate change and
population growth. Delivery of the CMP is estimated to cost $75 Million (2025 dollars) over 10 years.
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Table 6-4 Cost breakdown for CMP implementation

Total 10-Year Funding Contributions

Plan

Certifiable CMP Central Northern A Hornsby The Hills
Total Cost M S’fate Coast Beaches ST, gal Shire Shire H?wkesbury
Agencies . . Council . . City Council
Council Council Council Council
Collaborative System
Implement Plan $10,725,000 $7,283,333 $1,338,257 $485,153 $41,831 $704,362 $348,035 $524,029
Local Implementation Plan:
Central Coast Council $39,622,500 | $25,881,667 | $13,740,833 $0 $0 $0 $0 $0
Local Implementation Plan:
Northern Beaches Council $3,071,500 $2,047,667 $0 $1,023,833 $0 $0 $0 $0
Cost Breakdown | Local Implementation Plan:
by Ku-ring-gai Coungil 30 $0 $0 $0 $0 $0 $0 $0
Implementation | Local Implementation Plan:
Plan Hornsby Shire Council $12,455,000 $8,266,667 $0 $0 $0 $4,188,333 $0 $0
ooy | w0000 swov| w0l | w| | sew| s
Local Implementation Plan:
Hawkesbury City Council $1,410,000 $840,000 $0 $0 $0 $0 $0 $570,000
NPWS Implementation $6,950,000 $6,950,000 $0 $0 $0 $0 $0 $0

Total 10 Year Financial Commitment $75,069,000 $51 ,826,000 $1 5,079,090 $1 ,508,987 $4,892,695 $626,368 $1 ,094,029
Capital Costs $57,147,500 | $38,478,333 | $13,347,027 $428,946 $3,333 $4,234,837 $202,667 $452,357
Operational and
Maintenance Costs $17,921,500 | $13,347,667 $1,732,063 $1,080,041 $38,498 $657,858 $423,701 $641,672
Cost Breakdown
by Type and Cost Total:
Timing Years 1 0 4 $31,054,750 | $22,222,167 $5,036,098 $636,092 $16,944 $2,290,147 $343,230 $510,071
Sout Total, $20,007,250 | $13,738,500 |  $2,822,251 $688,585 $13,333 |  $2,205,825 $193,344 $435,411
Cost Total:
Years 9 10 10 $23,917,000 | $15,865,333 $7,220,741 $184,309 $11,553 $396,723 $89,794 $148,547
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Table 6-5 Cost breakdown for catchment companion implementation (non-certifiable)

Total 10-Year Funding Contributions

Catchment Companion Central Northern At Hornsby The Hills
Total Cost N St_ate Coast Beaches R gal Shire Shire H?wkesbury
Agencies . . Council . . City Council

Council Council Council Council
Collaborative System $1,620,000 |  $1,186,667 $168,971 $25,344 $16,667 $36,565 $51,077 $134,710

Implement Plan

Local Implementation Plan:
Central Coast Council $0 $0 $0 $0 $0 $0 $0 $0

Local Implementation Plan:

Northern Beaches Council $45,000 $30,000 $0 $15,000 $0 $0 $0 $0
Breag&s\}vn by Ik?ffiig?gal‘iaggﬂ;ﬂilon lan: $130,000 $86,667 $0 $0 $43,333 $0 $0 $0
TP Ran | Homeby Shire Goundi $0 $0 50 0 0 50 0 50
The Hils Shite Council $0 50 50 0 50 0 50 50
Hawkesbury Gty Council | $900.000 | $333,333 50 0 ) 50 50|  $166667
l;lll;\rl]vs Implementation $0 $0 $0 $0 $0 - P -

Total 10 Year Financial Commitment $2,295,000 $1,636,667 $168,971 $40,344 $60,000 $36,565 $51,077 $301,376
Capital Costs $0 $0 $0 $0 $0 $0 $0 $0

Operational and

- M e A N osts $2,295,000 |  $1,636,667 $168,971 $40,344 $60,000 $36,565 $51,077 $301,376
Breakdown by Cost Totar-

Type and Y°s 1°ta y $1,035,000 $736,667 $67,588 $25,138 $50,000 $14,626 $20,431 $120,551
Timing Cea[sT tol
0S otal:

Voo S $840,000 $600,000 $67,588 $10,138 $6,667 $14,626 $20,431 $120,551

Cost Total: $420,000 $300,000 $33,794 $5,069 $3,333 $7,313 $10,215 $60,275

Years 9 to 10
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6.6.3 Detailed Implementation Plan

The Business Plan for the HNRS CMP translates the recommended management actions into a practical,
costed pathway for delivery. The following tables present a structured summary of responsibilities, forward
cost estimates, and potential funding arrangements across the Collaborative System Implementation Plan,
Local Implementation Plans, and Catchment Companions:

B Table 6-7 summarises the business plan for the Collaborative System Implement Plan.
m Table 6-8 summarises the business plan for the various Local Implementation Plans.

m  Table 6-9 summarises the business plan for the various Catchment Companion.

These tables provides the following information:

m  Action ID and Name — as per the action implementation plans in Section 5.

m  Responsibilities — including the lead agency for implementation and any supporting agencies. Shorthand
is applied in this table for Central Coast Council (CCC), Hawkesbury City Council (HCC), Hornsby Shire
Council (HSC), Ku-ring-gai Council (KC), Northern Beaches Council (NBC), and The Hills Shire Council
(THSC).

®  Forward cost estimates — including capital costs, and ongoing implementation and maintenance costs.
These costs have been discretised into four year bands to assist with broader alignment with Delivery
Program (DP) periods of the Partner Council IP&R frameworks. Where an action would only require
Council in-kind staff time, assets, and services, these are noted as “$0”. Definitions for cost categories
include:

Capital Costs: Expenditure incurred to acquire, construct, or significantly upgrade physical assets. In
the CMP context, capital costs typically relate to planning, design, and construction of new
infrastructure or major upgrades intended to provide long-term service capacity and resilience. These
costs are generally one-off and accounted for as fixed assets.

Operational Costs: Recurrent expenditures associated with the routine operation of programs,
systems, or assets. This includes staffing, administration, utilities, and other resource inputs required
to maintain functional delivery of CMP initiatives. Operational costs are ongoing and do not directly
extend the service life of an asset

Maintenance Costs: Expenditures required to preserve the functional condition and performance of
an asset over its design life. Maintenance costs include inspections, servicing, repairs, and minor
renewals undertaken to mitigate deterioration, sustain safety and compliance, and avoid premature
capital replacement.

m  Potential funding mechanisms — refer to Section 6.3.

m  Co-funding model - for actions in the Collaborative System Implement Plan (see 6.4.2)

Table 6-6 Legend for Funding Sources in Table 6-7 to 6-9

# Funding Source

Council Operational and Delivery Plan Process.

NSW Coasts and Estuary Grants Program.

NPWS Operating Budget.
NEAP Program.

1
2
3 NSW Marine Estate Management Strategy.
4
5
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# Funding Source

NSW Heritage Grants Program.

i
N

W

6

7 Environmental Trust Grants.

8 TINSW / MIDO Grants.

9 NSW Local Government Recovery Grants Program

10 Landcare / Coastcare Grants.
11 Commonwealth Urban Rivers and Catchments Program
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Table 6-7 Business Plan — Certifiable CMP: Collaborative System Implement Plan
Operational / Funding | PC Co-
Locality Action Name UEiEl o Capital Costs Maintenance e 1| CostsYears 5 D D Mechan- | funding
Cost to4 to8 9-10 .
Costs isms Model
DCCEEW, NPWS,
Estuary- Implement the CMPs formal governance partnership CCC, NBC, HSC, KC Sydney Water,
S1.CMP.A . ; ’ ’ Y DPIRD-Fisheries, $1,500,000 $0 $1,500,000 $600,000 $600,000 $300,000 1 A
Wide for the river system THSC, HCC
DPHI-Crown Lands,
TINSW,
Estuary- Develop and execute a communications plan for CCC, NBC, HSC, KC,
S1.CMP.B Wide Stage 5 of the CMP THSC, HCC DCCEEW $0 $0 $0 $0 $0 $0 1,2 A
Estuary- HNRS Water Quality Monitoring - Data Aggregation DCCEEW, CCC, NBC,
S2.CMP.A Wide and Reporting HSC, KC, THSC, HCC Sydney Water $0 $0 $0 $0 $0 $0 1,2 A
Estuary- HNRS Water Quality Monitoring - Implement a DCCEEW, CCC, NBC,
S2.CMP.B Wide Coordinated Monitoring Program HSC, KC, THSC., HCC N/A $250,000 $0 $250,000 $100,000 $100,000 $50,000 1,2 C1
Estuary- Implement a bank stability and condition monitoring CCC, NBC, HSC,
S2.CMP.C Wide program across the estuary foreshores THSC, HCC DCCEEW, NPWS $300,000 $0 $300,000 $120,000 $120,000 $60,000 1,2 Cc2
Review and update Partner Council planning .
. - . . DPHI-Planning and
S3.CMPA Egtuary- instruments for allgrjment of a consistent best practice | CCC, NBC, HSC, KC, Assessment, $60,000 $0 $60,000 $60,000 $0 $0 1 A
Wide approach to managing stormwater and downstream THSC, HCC
. . Sydney Water
estuarine water quality
Review and update Partner Council planning .
Estuary- . . . CCC, NBC, HSC, KC, DPHI-Planning and
S3.CMP.B Wide instruments for coastal hazard risk planning controls THSC, HCC Assessment $0 $0 $0 $0 $0 $0 1 A
every 10 years
Estuary- Encourage eco-friendly features in seawall CCC, NBC, HSC, KC, DCCEEW, DPIRD-
S3.CMP.C Wide development applications THSC, HCC Fisheries $0 $0 $0 %0 $0 %0 L A
. . . DCCEEW, NPWS,
s3cmpp | Estuay- | Develop Intertidal Marine Vegetation Strategy for DPIRD-Fisheries CCC, NBC, HSC, $65,000 $0 $65,000 $65,000 $0 $0 1,2,3|  NA
Wide Hawkesbury River estuary
KC, THSC, HCC
I A DCCEEW, DPIRD-
Estuary- Develop Foreshore Stabilisation and Rehabilitation CCC, NBC, HSC, KC, . )
S3CMPE | \ide Guidelines for the HNRS THSC, HCC lighories, DPHI- $0 $0 $0 $0 %0 $0 1.2 2
Crown Lands
Estuary- NPWS, DPHI-
S3.CMP.G Wide Undertake a Planning Proposal to adopt a CVA CCC, NBC, HSC Planning and $75,000 $0 $75,000 $75,000 $0 $0 1,2 A
Assessment
Collaborate with local universities and research
S3.CMP.H Es_tuary- institutions to establish a list of research priorities for CCC, NBC, HSC, KC, GS LLS $0 $0 $0 $0 $0 $0 1,2 A
Wide . THSC, HCC
the Hawkesbury-Nepean River System
) Design and Implement a Community Engagement
sacMpA | Estuary and Education Program to support the vision and CCC, NBC, HSC, KC, | NPWS, TINSW, $500,000 $0 $500,000 $200,000 $200,000 $100,000 1,2 A
Wide Co THSC, HCC GS LLS
objectives of the CMP
Estuary- Community education and outreach program for CCC, NBC, HSC,
S4.CMP.B Wide estuary frontage communities THSC, HCC DCCEEW, GSLLS $250,000 $0 $250,000 $100,000 $100,000 $50,000 1,2,7 A
sacMpD | Upper Implementing a community-based carp fishing CCC, HCC, THSC, | A $250,000 $0 $250,000 $100,000 $100,000 $50,000 1,27 A
Estuary initiative HSC
S4CMPE | oy gg"r;’]';‘::gr‘:ry River Marine Compliance & Education | \po oo, Hsc TINSW, NSW EPA $500,000 $0 $500,000 $200,000 $200,000 $100,000 1,27 c2
DCCEEW, DPHI-
Estuary- Undertake a coordinated riparian rehabilitation works Planning and 1,2,3,7
S5.CMP.A . . CCC, NBC, HSC, HCC | Assessment, GS $1,000,000 $0 $1,000,000 $400,000 $400,000 $200,000 R C3
Wide program across the River System 11
LLS, NPWS, KC,
THSC,
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Operational / Funding | PC Co-
Locality Action Name Lizil 1(?012 Capital Costs Maintenance gosts Yea:z 1 S Yea:z g S Yg:::': Mechan- | funding
Costs isms Model
ss.cmpp | Estuary- | Continue to support landcare networks across the CCC, NBC, HSC, HCC | GS LLS, KC, THSC, $0 $0 $0 $0 $0 $0| 1,2.7,10| C3
Wide river system
S5.CMP.C | Letiany- | Fencing of rparian foreshores on high riskcagricultural | gg (| 5 CCC, HCC, THSC $500,000 $0 $500,000 $200,000 $200,000 $100,000 1,23 NA
Broken Activate the “Coastal Hazard Emergency Action Sub-
S6.CMP.A | Bay, Plans’ (CZEAS) for each beach as required after ﬁg\?\/‘SNBC' HSC, ggSCEEW’ NSW $1,000,000 $0 $1,000,000 $400,000 $400,000 $200,000 1,2 A
Pittwater storm events
Estuary- Develop a Tide Alert Calendar Tool for the low lying
S6.CMP.B Wide i communities of the river system to encourage citizen CCC, NBC, HSC, DCCEEW $200,000 $0 $200,000 $0 $160,000 $40,000 1,2 C2
science in monitoring tidal inundation
. . . First Nations Groups, . .
S7.CMP.A Egtuary- Prepare and implement an En\{lronmental Tourism CCC, NBC, HSC, KC, NPWS First Nations $60,000 $0 $60,000 $0 $0 $60,000 1,36 B
Wide Strategy for the Hawkesbury River System THSC. HCC Groups
Estuary- Engage First Nations teams where appropriate to First Nations Groups, 1235
S8.CMP.A Wide i undertake bush regeneration works including weeding | CCC, NBC, HSC, KC, GS LLS, NPWS $1,000,000 $0 $1,000,000 $400,000 $400,000 $200,000 ’ ’7 ’11’ A
and revegetation THSC, HCC ’
Estuary- Further develop and implement community education | First Nations Groups,
S8.CMP.B Wide ry programs for awareness and appreciation of CCC, NBC, HSC, KC, GS LLS, NPWS $485,000 $0 $485,000 $185,000 $200,000 $100,000 | 1,2,3,5,6 A
Indigenous cultural heritage THSC, HCC
Estuary- Support cultural education and awareness of estuary First Nations Groups,
S8.CMP.C . . ) . CCC, NBC, HSC, KC, GS LLS, NPWS $500,000 $0 $500,000 $200,000 $200,000 $100,000 | 1,2,3,5,7 A
Wide health issues for First Nations Groups THSC. HCC
Estuary- . . CCC, NBC, HSC, First Nations
S8.CMP.D Wide Develop a Hawkesbury heritage central display THSC, HCC Groups, KC $60,000 $30,000 $30,000 $0 $0 $60,000 1,6 A
. . First Nations Groups,
S8.CMP.E Es_tuary- Identify opponunltlgs for: and gndertake culturgl land CCC, NBC, HSC, KC, NPWS, RFS, GS $50,000 $0 $50,000 $50,000 $0 $0 1,2,3,5, c1
Wide management practices, including cultural burning THSC. HCC LLS, 7,11
Estuary- Engage with local First Nations Groups to protect and | First Nations Groups, 1235
S8.CMP.F Wide ry preserve cultural heritage items across the coastal CCC, NBC, HSC, KC, NPWS $2,000,000 $2,000,000 $0 $800,000 $800,000 $400,000 ’ 6 ’11’ C3
zone THSC, HCC ’
Estuary- Identify locations for cultural connections across the s Nations Groups,
S8.CMP.G . CCC, NBC, HSC, KC, NPWS $120,000 $60,000 $60,000 $60,000 $40,000 $20,000 1 A
Wide HNRS THSC. HCC
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Table 6-8 Business Plan — Certifiable CMP: Local Implementation Plans
Operational & )
. . Total 10 Yr . ! Costs Costs Costs Funding
pecaly AGH LD Cost Celplal s Malgt‘;esntince Years 1 to 4 Years 5to 8 Years 9-10 Mechanisms
Local Implementation Plan: Hawkesbury City Council LGA
S3.HCCA LGA Wide Write a specific WSUD chapter in Hawkesbury City HCC N/A $0 $0 $0 $0 $0 $0 1
Council DCP
S3.HCC.B LGA Wide Environmental Conservation zoning for coastal wetland HCC DPHI-Planning and $0 $0 $0 $0 $0 $0 1.2
areas Assessment
. Establish an environmental program for Agricultural WSU, GS LLS,
S4.HCC.A LGA Wide Operators across the Hawkesbury LGA HCC Sydney Water $250,000 $0 $250,000 $100,000 $100,000 $50,000 1,2,3
S5.HCC.A LGA Wide Supp.ortlng private Iandowngrs.to qndertake best HCC GSLLS $0 $0 $0 $0 $0 $0 127
practice management of their riparian zones
S5.HCC.B LGA Wide Continue Council's Yabby Trap Round-Up Program HCC N/A $200,000 $0 $200,000 $80,000 $80,000 $40,000 1,2
Cumberland . .
S6.HCC.A Reach Coastal Protection Works at Holmes Drive Reserve HCC DCCEEW $300,000 $300,000 $0 $300,000 $0 $0 1,2
S6.HCC.B Sackville Coastal Protection Works at Churchills Wharf Reserve HCC DCCEEW $280,000 $280,000 $0 $280,000 $0 $0 1,2
Provide technical advice to utilities providers regarding
S6.HCC.C Ebenezer infrastructure risk at Argyle Bailey Memorial Reserve HCC N/A $0 $0 %0 %0 %0 %0 1.2
. Coastal Protection Works Investigation and Design:
S6.HCC.D Windsor The Terrace, Windsor HCC DCCEEW $150,000 $0 $150,000 $150,000 $0 $0 1,2
S6.HCC.E Windsor Coastal Protection Works at Governor Phillip Park HCC DCCEEW $80,000 $20,000 $60,000 $0 $80,000 $0 1,2,7
Local Implementation Plan: The Hills Shire Council LGA
S7.HCCA | Pitt Town gfu”;yRoad Public Boat Ramp - Upgrade Feasibility HCe N/A $150,000 $150,000 $0 $0 $150,000 $0 1,2,8
Implement the outcomes of the Blundells Swamp
S6.THC.A Lower Portland Inundation Mitigation Study THSC DCCEEW $55,000 $0 $55,000 $55,000 $0 $0 1,2
S6.THC.B Wisemans Ferry Coastal Protection Works at Wisemans Ferry THSC DCCEEW $230,000 $230,000 $0 $230,000 $0 $0 1,2
S6.THC.C | Wisemans Ferry ggf:;ﬁ:)zmedion VIETE el EIE1S (FE THSC DCCEEW $150,000 $150,000 $0 $150,000 $0 $0 1,2
S6.THC.D | Leets Vale Erosion investigation and design at River Road, Leets | rjysc DCCEEW $200,000 $0 $200,000 $200,000 $0 $0 12,9
S6.THCE | Lower Portiand | 503%tal Protection Works at River Road, Lower THSC DCCEEW $200,000 $200,000 $0 $0 $200,000 $0 1.2
Local Implementation Plan: Hornsby Shire Council LGA
S5.HSC.A | Parsley Bay Installation of Stormwater Quality Improvement Devices | o DCCEEW $500,000 $500,000 $0 $500,000 $0 $0 1,2
at Parsley Bay
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Operational & )
. . Total 10 Yr . . Costs Costs Costs Funding
pecaly AGH LD Cost Celplal s Malgt::ta;nce Years 1 to 4 Years 5to 8 Years 9-10 Mechanisms
Installation of Stormwater Quality Improvement Devices
S5.HSC.B Brooklyn HSC DCCEEW $500,000 $500,000 $0 $500,000 $0 $0 1,2
at The Gateway
Installation and upgrade of Stormwater Quality
S5.HSC.C Brooklyn Improvement Devices at Brooklyn Park HSC DCCEEW $530,000 $530,000 $0 $530,000 $0 $0 1,2
Repair and Renewal of the Parsley Bay Breakwater
S6.HSC.A Parsley Bay (Coastal Protection Works) HSC DCCEEW $2,750,000 $2,750,000 $0 $0 $2,750,000 $0 1,2,8
Repair and renewal of the Loading Dock Access Road
S6.HSC.B Parsley Bay Coastal Protection Works HSC DCCEEW $1,250,000 $1,250,000 $0 $0 $1,250,000 $0 1,2
S6.HSC.C Brooklyn Brooklyn Road Sea Level Rise Adaptation Planning HSC DCCEEW $150,000 $150,000 $0 $0 $0 $150,000 1
S6.HSC.D Brooklyn Coastal Protection Works at Wharf Street HSC DCCEEW $350,000 $350,000 $0 $0 $350,000 $0 1,2
S6.HSC.E | BarIsland Repair and renewal of the Bar Island jetty Coastal HSC DCCEEW $310,000 $310,000 $0 $310,000 $0 $0 1,2
Protection Works
S6.HSC.F Dangar Island Bradleys Beach Coastal Protection Works HSC DCCEEW $170,000 $0 $170,000 $170,000 $0 $0 1,2,7
S6.HSC.G | Dangar Island Repair and renewal of Coastal Protection Works from | o DCCEEW $1,330,000 $1,330,000 $0 $1,330,000 $0 $0 12
Brooklyn to Parsley Bay
S7.HSC.A Parsley Bay Parsley Bay Loading Dock Upgrade HSC N/A $1,400,000 $1,400,000 $0 $1,400,000 $0 $0 1,2
S7.HSC.B Parsley Bay Upgrade of public pontoons at Parsley Bay HSC N/A $380,000 $380,000 $0 $380,000 $0 $0 1,2,8
S7.HSC.C Brooklyn Upgrade of McKell Park Tidal Pool HSC N/A $560,000 $560,000 $0 $0 $0 $560,000 1,2
Design and install boardwalk from Brooklyn Public
S7.HSC.D Brooklyn Wharf to Lower McKell Park HSC DCCEEW $850,000 $850,000 $0 $0 $850,000 $0 1,2
S7HSCE | Brooklyn Bayden Powell Avenue Dinghy and Foreshore Access | o N/A $200,000 $200,000 $0 $0 $200,000 $0 1,2
improvement
S7.HSC.F | Brooklyn Cost-Benefit Assessment of Kangaroo Point Pumpout | g N/A $55,000 $0 $55,000 $55,000 $0 $0 128
S7.HSC.G Dangar Island Dangar Island Loading Dock Upgrade HSC N/A $770,000 $770,000 $0 $770,000 $0 $0 1,2
S7.HSC.H Wisemans Ferry Upgrade of the Wisemans Ferry old public wharf HSC N/A $400,000 $400,000 $0 $0 $400,000 $0 1,2
Local Implementation Plan: Central Coast Council LGA
s2.ccca | Broken Bay Develop and implement a Broken Bay Coastal cce DCCEEW $250,000 $0 $250,000 $100,000 $100,000 $50,000 1.2
Beaches Monitoring Program
Broken Ba Develop and implement a program for regular and
S2.CCC.B . y ongoing monitoring of public coastal assets and CCC N/A $0 $0 $0 $0 $0 $0 1
Brisbane Water .
infrastructure
Green Point Install permanent water level gauges at key locations
S2.CCC.C Creek AV CCC DCCEEW $60,000 $60,000 $0 $0 $60,000 $0 1,2
within Brisbane Water and Broken Bay
Ettalong Creek
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Operational &

. . Total 10 Yr . . Costs Costs Costs Funding
pecaly AGH LD Cost Celplal s Malgt::ta;nce Years 1 to 4 Years 5to 8 Years 9-10 Mechanisms
Pearl Beach
Lagoon
S3.CCCA Brisbane Water Environmental Conservation zoning for coastal wetland cce DPHI-Planning and $0 $0 $0 $0 $0 $0 1.2
areas Assessment
S3.CCC.B Hardys Bay Implement the Hardys Bay Foreshore Master Plan CCC N/A $500,000 $500,000 $0 $500,000 $0 $0 1,2
S3.CCC.C | Phegans Bay implement the Phegans Bay Waterfront Foreshore cce N/A $500,000 $500,000 $0 $500,000 $0 $0 12
. Undertake a Planning Proposal to update RH SEPP DPHI-Planning and
S3.cCC.D Brisbane Water Coastal Wetlands Mapping for Brisbane Water cce Assessment %0 %0 %0 %0 %0 $0 1.2
S3.CCC.E LGA Wide Review and update Council's Development Control cce DPHI-Planning and $0 $0 $0 $0 $0 $0 1
Plan Assessment
S3.CCC.F LGA Wide Compliance auditing of private development cce N/A $0 $0 $0 $0 $0 $0 1
’ ' encroachment onto public land
S3.CCC.G LGA Wide Invgstlgate opportunltles to _p|urchase saltmarsh areas cce N/A $0 $0 $0 $0 $0 $0 1
for incorporation into Council's reserve system.
S5.CCC.A Brisbane Water Water Quality Improvement Plan for Brisbane Water CCC DCCEEW $250,000 $0 $250,000 $250,000 $0 $0 1,2,3,11
Investigate the feasibility of Naturalisation of the Austin
S5.CCC.B Woy Woy Butler Drainage Channel CCcC DCCEEW $40,000 $0 $40,000 $0 $0 $40,000 1,2,11
S5.CCC.C | Estuary-Wide Implement a wetland monitoring, management and cce DCCEEW $35,000 $0 $35,000 $35,000 $0 $0 | 123711
restoration program
S5.CCC.D | Davistown Green and Golden Bell Frog Key Population cce DCCEEW $25,000 $0 $25,000 $25,000 $0 $0 | 1,237,11
Management Plan
S6.CCC.A Green Point Coastal Protection Works at Bayside Drive Reserve CCC DCCEEW $1,406,250 $1,406,250 $0 $1,406,250 $0 $0 1,2
S6.CCC.B | Green Point Coastal Protaction Works at Edgewatar Aventie cce DCCEEW $2,500,000 $2,500,000 $0 $2,500,000 $0 $0 1.2
S6.CCC.C Davistown Coastal Protection Works at llloura Reserve CCC DCCEEW $656,250 $656,250 $0 $0 $656,250 $0 1,2
S6.CCC.D Koolewong Coastal Protection Works at Lara Street CCC DCCEEW $2,187,500 $2,187,500 $0 $0 $2,187,500 $0 1,2
S6.CCC.E | Phegans Bay Coastal Protection Works at Phegans Bay Road cce g%ﬁif_\’:ﬁd[f“" $1,187,500 $1,187,500 $0 $0 $1,187,500 $0 1,2
S6.CCC.F Booker Bay Coastal Protection Works at Rip Road Reserve CCC DCCEEW $625,000 $625,000 $0 $625,000 $0 $0 1,2
S6.CCC.G | Hardys Bay Goastal Protection Works at the Hardys Bay extension | oo DCCEEW $375,000 $375,000 $0 $0 $375,000 $0 12
Investigate the potential inclusion of RSL Creek and
S6.CCC.H Hardys Bay Mudflat Creek in the Central Coast Council Priority CCC N/A $0 $0 $0 $0 $0 $0 1,2
Creek Program
S6.CCC.I Hardys Bay Coastal Protection Works at Araluen Drive Reserve CCC DCCEEW $1,125,000 $1,125,000 $0 $1,125,000 $0 $0 1,2
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Operational & .
. . Total 10 Yr . . Costs Costs Costs Funding
el (G NERTE Cost Celplal s Malgt::ta;nce Years 1 to 4 Years 5to 8 Years 9-10 Mechanisms
S6.CCC.J Pretty Beach Coastal Protection Works at Pretty Beach Road CCC DCCEEW $1,937,500 $1,937,500 $0 $1,937,500 $0 $0 1,2
S6.CCC.K Wagstaffe Coastal Protection Works at Wagstaffe Wharf CCC DCCEEW $125,000 $125,000 $0 $0 $125,000 $0 1,2
Repair and renewal of the Lance Webb Reserve
S6.CCC.L Ettalong Coastal Protection Works CCC DCCEEW $2,437,500 $2,437,500 $0 $2,437,500 $0 $0 1,2
S6.CCCM | Ettalong Ettalong Beach Foreshore Stabilisation Investigation | CCC 8&3&5\’:&?5'*" $65,000 $0 $65,000 $0 $65,000 $0 12
S6.CCC.N | Umina Beach Prepare and Implement a Broken Bay Beach cce DCCEEW, TINSW $205,000 $0 $205,000 $85,000 $80,000 $40,000 1.2
Nourishment Framework
. Implement the Umina-Ocean Beach Erosion
S6.CCC.O Umina Beach CCC DCCEEW $19,500,000 $19,500,000 $0 $0 $0 $19,500,000 1,2
Management Strategy
Monitoring and
S6.CCC.P Umina Beach improvement of coastal CCC N/A $0 $0 $0 $0 $0 $0 1,2
stormwater outlets
$6.CCC.Q | Pearl Beach Coastal Protection Works at Pearl Beach cce DUCEENR $50,000 $0 $50,000 $50,000 $0 $0 1.2
S6.CCCR | Patonga Qepair and renewal of Patonga Coastal Protection cce DCCEEW $480,000 $480,000 $0 $480,000 $0 $0 12
S6.CCC.S Patonga Patonga Sand Management Plan CCC DCCEEW $80,000 $0 $80,000 $0 $80,000 $0 1,2
Repair and renewal of the Patonga Creek Coastal
S6.CCC.T Patonga Protection Works CCC DCCEEW $285,000 $285,000 $0 $285,000 $0 $0 1,2
S6.CCC.U Patonga Patonga Levee Feasibility Investigation and Design CccC DCCEEW $65,000 $0 $65,000 $0 $65,000 $0 1,2
Broken Ba Review and implement
S6.CCC.V Beaches y updated Beach CCC DCCEEW $550,000 $0 $550,000 $250,000 $200,000 $100,000 1,2
Maintenance Program
se.cccw | Broken Bay Develop and implement a coastal vegetation and dune | ¢ DCCEEW $350,000 $0 $350,000 $140,000 $140,000 $70,000 |  1,2,7,10
Beaches management strategy
Implement recommendations from Gosford Lagoons &
Creek Entrance Management Review (Salients 2017)
S6.CCC.X Broken Bay for Green Point Creek, Pearl Beach Lagoon and cce DCCEEW $0 $0 $0 $0 $0 $0 1.2
Ettalong Creek.
DCCEEW, Hunter
Central Coast
S7.CCC.A Gosford Support the Gosford Foreshore Masterplan CCC Development $0 $0 $0 $0 $0 $0 1,2
Corporation
(HCCDC)
S7.CCCRB Ocean Beach Construction of an all-abilities beach access point at cce N/A $20.000 $20.000 $0 $0 $20,000 $0 1,2
’ ) Ocean Beach SLSC ’ ’ ’ ’
Develop and implement a foreshore masterplan for
S7.CCC.C Patonga Patonga Creek CcccC N/A $250,000 $250,000 $0 $0 $250,000 $0 1,2
Feasibility Investigation: Ambulant Access at Pearl
S7.CCC.D Pearl Beach Beach Rock Pool Access CCC N/A $0 $0 $0 $0 $0 $0 1,2
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Operational & )
. . Total 10 Yr . . Costs Costs Costs Funding
pecaly AGH LD Cost Celplal s Malgt::ta;nce Years 1 to 4 Years 5to 8 Years 9-10 Mechanisms
S7 CCC.E Broken Bay Prioritise and upgrade beach life guard patrol towers cce N/A $250,000 $0 $250,000 $100,000 $100,000 $50,000 1,2
Beaches and ancillary structures
S7.CCC.F Broken Bay Rew_ew waste collection assets and servicing in coastal cce N/A $0 $0 $0 $0 $0 $0 1
Beaches public spaces
S7.CCC.G LGA Wide E:’:rp])are Central Coast Council Dinghy Management cce N/A $0 $0 $0 $0 $0 $0 1
S7.CCCH | Spencer gg‘efﬁfepr and implement a foreshore masterplan for cce N/A $400,000 $400,000 $0 $0 $400,000 $0 12
s7.ccc.l Estuary-Wide Undertake strategic upgrades of Council owned boat | TINSW $750,000 $750,000 $0 $250,000 $250,000 $250,000 18
ramps in Brisbane Water
S7.CCC.J | Estuary-Wide LT(';’;:;“ the St Huberts Island Canals maintenance | o N/A $50,000 $0 $50,000 $0 $0 $50,000 12
S8.CCCA | Entrance channel | 'dentify the location and condition of ship wrecks near | o $50,000 $0 $50,000 $0 $0 $50,000 16
the old bar via a maritime archaeological survey.
Local Implementation Plan: Northern Beaches Council LGA
S2NBCA | Pittwater-wide Install a CoastSnap Camera Cradles at strategic NBC DCCEEW $100,000 $100,000 $0 $40,000 $40,000 $20,000 1.2
locations across the LGA foreshore
S2.NBC.B | Pittwater-wide grec:’:r';’rf] and Implement a Pittwater Beach Monitoring | g DCCEEW, NPWS $300,000 $0 $300,000 $120,000 $120,000 $60,000 1.2
S2 NBC.C Plt@water, Cottage | Install permanent tide gauges at strategic locations NBC DCCEEW $40,000 $40,000 $0 $0 $40,000 $0 1.2
Point around the waterway
Develop and implement a program for regular and
S2.NBC.D Pittwater-wide ongoing monitoring of public coastal assets and NBC N/A $0 $0 $0 $0 $0 $0 1
infrastructure
S3.NBC.A Pittwater-wide Develop and update coastal hazard information NBC N/A $50,000 $0 $50,000 $0 $50,000 $0 1,2
S3.NBC.B Pittwater-wide !deate plannlng certificates with coastal hazard NBC DPHI-Planning and $0 $0 $0 $0 $0 $0 1
information Assessment
Develop planning controls to ensure buildings are sited DPHI-Planning and
S3.NBC.C Pittwater-wide and designed to consider coastal hazard information NBC A 9 $0 $0 $0 $0 $0 $0 1
. - . o . ssessment
including coastal erosion and estuarine inundation.
S3NBC.D | Pittwater-wide Long Term AdaptaticadRRlipiuplte s eiats and NBC N/A $150,000 $0 $150,000 $0 $150,000 $0 1.2
Infrastructure
S5.NBCA | Careel Bay Naturalisation@fi€areel Creek: Design and NBC DCCEEW $800,000 $800,000 $0 $160,000 $640,000 $0 1,211
Implementation
S5.NBC.B Careel Bay Upgrade the Careel Bay litter trap NBC N/A $150,000 $150,000 $0 $150,000 $0 $0 1,2,7,11
S6.NBC.A Station Beach Coastal Protection Works at Station Beach NBC DCCEEW $177,500 $0 $177,500 $117,500 $40,000 $20,000 1,2,7
S6NBC.B | Sand Point Beach | So2ota) Protection Works at the westem end of Sand |\ DCCEEW $160,000 $0 $160,000 $64,000 $64,000 $32,000 1.2
S6.NBC.C Sand Point Beach | Coastal Protection Works along Sand Point Beach NBC DCCEEW $80,000 $0 $80,000 $80,000 $0 $0 1,2,7
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Operational & )
. . Total 10 Yr . . Costs Costs Costs Funding
pecaly AGH LD Cost Celplal s Malgt::ta;nce Years 1 to 4 Years 5to 8 Years 9-10 Mechanisms
S6.NBC.D | Careel Bay Investigate the feasibility of channel maintenance works | \ 5 DCCEEW $200,000 $0 $200,000 $80,000 $80,000 $40,000 12
’ ' within Careel Bay and Careel Creek ’ ’ ’ ’ ’ ’
S6.NBC.E Clareville Beach Coastal Protection Works at Clareville Beach Reserve NBC DCCEEW $62,500 $0 $62,500 $0 $62,500 $0 1,2,7
S6.NBC.F Bayview Coastal Protection Works at Bayview Park foreshore NBC DCCEEW $33,000 $0 $33,000 $0 $0 $33,000 1,2,7
S6.NBC.G Currawong Beach | Coastal Protection Works at Currawong Beach NBC DCCEEW $98,500 $0 $98,500 $0 $98,500 $0 1,2,7
Great Mackerel
S6.NBC.H Beach Great Mackerel Beach Foreshore Master Plan NBC DCCEEW $340,000 $100,000 $240,000 $280,000 $40,000 $20,000 1,2
S6.NBC.I Pittwater-wide E\:\?r:/el?se coastal hazard risk information to public asset NBC NPWS $0 $0 $0 $0 $0 $0 1
S6NBC.J | Pittwater-wide it '\tltg‘,’s";‘itge;t?gﬁdg'”g and beach nourishment feasibility | \ g DCCEW, NPWS $250,000 $0 $250,000 $250,000 $0 $0 1.2
S6.NBC.K Northern Estuary Pittwater Wave Climate Study NBC DCCEEW $80,000 $0 $80,000 $0 $80,000 $0 1,2
S7.NBC.A Pittwater-wide Upgrade and repair of waterway access points NBC N/A $0 $0 $0 $0 $0 $0 1,8
S7.NBC.B Sand Point Boat Ramp repair and upgrade NBC TINSW $0 $0 $0 $0 $0 $0 1,8
Local Implementation Plan: NPWS
. North Station Beach Coastal Protection Works - Sand NBC, DPHI-Crown
S6.NPW.A Station Beach Redistribution and Dune Building NPWS Lands $114,000 $0 $114,000 $72,000 $0 $42,000 4
S6.NPW.B | The Basin The Basin Coastal Protection Works - Sand NPWS DPHI-Crown Lands $350,000 $0 $350,000 $290,000 $0 $60,000 4
Redistribution Program
S6.NPW.C | Bobbin Head gfubdt;” Head Foreshare Sea Level Rise AqgRlagipg NPWS N/A $300,000 $0 $300,000 $0 $300,000 $0 4
S6.NPW.D Bobbin Head Bobbin Head hydrodynamic assessment NPWS KC $300,000 $0 $300,000 $300,000 $0 $0 4
Repair and renewal of the Bobbin Head Coastal
S6.NPW.E Apple Tree Bay Protection Works NPWS N/A $3,000,000 $3,000,000 $0 $3,000,000 $0 $0 4
Coasters Retreat,
Marramarra
Creek, Coastal Protection works for NPWS Bank Erosion
S6.NPW.F Cowan Creek, . NPWS DPHI-Crown Lands $2,886,000 $0 $2,886,000 $1,165,000 $1,321,000 $400,000 4.5
Hotspot Sites
Gentlemans Halt,
Berowra Creek,
Mooney Mooney
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Table 6-9 Business Plan — Catchment companion (non-certifiable)
Operational & .
. . Total 10 Yr . . Costs Years1 | Costs Years 5 | Costs Years 9- Funding
Locality Action Name Cost Capital Costs Malgtoesntince to 4 to 8 10 Mechanisms
Implement a bank stability and condition
Upper o CCC, NBC, HSC, DCCEEW,
S2.CMP.D catchments monitoring program across the creeks and KC. THSC. HCC NPWS $300,000 $0 $300,000 $120,000 $120,000 $60,000 1,2
waterways of the catchment
Ku-ring-gai Support the proposal for the development of
S3.CMP.F Chase . ) . KC, HSC, NBC N/A $0 $0 $0 $0 $0 $0 1
i the Ku-ring-gai GeoRegion
National Park
Develop and implement a Hawkesbury River CCC, NBC, HSC,
, school environmental education program NSW Department KC, THSC, HCC,
S4.CMP.C Estuary-Wide focused on water quality, estuary health, and of Education First Nations $820,000 $0 $320,000 $140,000 $120,000 $60,000 12
coastal hazards Groups, GS LLS
Undertake a coordinated creek rehabilitation CCC. NBC. HSC DPHI-Planning
S5.CMP.D Estuary-Wide | works program across the Partner Council's ’ ’ ’ and Assessment, $1,000,000 $0 $1,000,000 $400,000 $400,000 $200,000 | 1,2,3,7,10,11
KC, THSC, HCC
upper catchment waterways GSLLS
. Implement the recommendations of the
S5.HCC.C Richmond Hawkesbury Floodplain Drainage Review HCC N/A $500,000 $0 $500,000 $200,000 $200,000 $100,000 1,2,9
Support Community Engagement undertaken
S4 KRG.A LGA Wide as part of the Ku-ring-gai Council — Water KC N/A $20,000 $0 $20,000 $20,000 $0 $0 1,2,7
Sensitive City Strategy
Prepare and implement a catchment study and
S5.KRG.A Cowan Creek | management plan for the Cowan Creek KC NPWS $65,000 $0 $65,000 $65,000 $0 $0 1,2
catchment
Update the catchment studies for Ku-ring-gai
S5.KRG.B Cowan Creek Creek and Lovers Jump Creek KC N/A $45,000 $0 $45,000 $45,000 $0 $0 1,2
Investigate WSUD solutions within the Careel
S5.NBC.C Careel Bay Creek Drainage catchment. NBC DCCEEW $45,000 $0 $45,000 $45,000 $0 $0 1,2,11
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7.1 Overview

There are 2 specific actions identified in this CMP that relate to updating and amending the R&H SEPP coastal
management area (CMA) mapping across the HNRS. These updates are necessary to:

m  Incorporate the latest technical studies, coastal hazard mapping, and coastal wetland mapping
®  Address gaps in current R&H SEPP mapping coverage

®  Support long-term land use planning and risk management across multiple LGAs.

The following sections summarise the recommended updates relating to Coastal Vulnerability Area (CVA)
mapping and Coastal Wetland (CW) mapping.

7.2 CVA Mapping

At present, no R&H SEPP CVA mapping exists for the HNRS. To address this, each of the 3 Partner Councils
significantly impacted by coastal hazards - Central Coast Council, Northern Beaches Council, and Hornsby
Shire Council - intend to prepare planning proposals seeking adoption of CVA mapping within their LGAs.

The CVA mapping may be comprised of a combination of the following hazards within each LGA, which are
identified in the CM Act:

®  Beach erosion

B Shoreline recession

m  Estuary entrance instability

m  Coastal cliff and slope instability
m  Coastal inundation

m  Tidal inundation

m  FErosion and inundation of foreshores caused by tidal waters and the action of waves, including the
interaction of those waters with catchment floodwaters.

This is outlined in Action S3.CMP.G Undertake a Planning Proposal to adopt a R&H SEPP CVA. This
process is summarised in Table 7-1 which outlines the technical basis for the proposed CVA updates, and
opportunities for Northern Beaches and Central Coast Councils to coordinate planning proposals within their
LGAs to include the outputs of other relevant neighbouring CMPs.

Table 7-1 CVA mapping updates — technical basis and potential alignment with other CMPs

Council Technical Basis Alignment with other CMPs
Central Coast | = Coastal Inundation Mapping from Potential to combine with hazard mapping from
Council the Hawkesbury River Estuary all CMPs within the LGA to prepare a single
Coastal Inundation Study (Rhelm CVA planning proposal — including:
and Baird, 2023) » The Open Coast Central Coast Open Coast
= Beach Erosion, Coastal Inundation, CMP

and Geotechnical Slope Instability » The Tuggerah Lakes CMP

Mapping from the Open Coast and .
Coastal Lagoons Coastal Hazard The Central Coast Lagoons CMP

Assessment (Bluecoast Consulting | * The Lake Macquarie CMP
Engineers, 2024)
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Council Technical Basis Alignment with other CMPs
Northern = Coastal Inundation Mapping from Potential to combine with hazard mapping from
Beaches the Hawkesbury River Estuary all CMPs within the LGA to prepare a single
Council Coastal Inundation Study (Rhelm CVA planning proposal — including:
and Baird, 2023) = The Northern Beaches Open Coast CMP
= Pittwater Beach Erosion and » The Collaroy-Narrabeen CMP
Shoreline Recession Assessment
(WRL, 2023)
Hornsby Shire | = Coastal Inundation Mapping from N/A
Council the Hawkesbury River Estuary
Coastal Inundation Study (Rhelm
and Baird, 2023)
7.3 Coastal Wetland Mapping

In addition to CVA mapping, this CMP recommends updating R&H SEPP Coastal Wetland Mapping for
Brisbane Water within the Central Coast Council LGA. This recommendation is captured under Action
S$3.CCC.D Undertake a Planning Proposal to update R&H SEPP Coastal Wetlands Mapping for Brisbane
Water.

This update would be based on the mapping provided in the Brisbane Waters Coastal Wetland Mapping study
(ELA, 2022), which provides contemporary mapping of wetland boundaries and ecological values.

To improve efficiency and reduce administrative burden, this planning proposal could:
B Be submitted in conjunction with the CVA planning proposal (Action S3.CMP.G), or

®  Be combined with any future CMA mapping proposals arising from other CMPs within the Central Coast
LGA.

A coordinated approach would streamline the planning proposal process while delivering consistent, up-to-
date mapping across multiple CMP study areas.
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Figure 7-1  Coastal Wetlands located in Brisbane Water at Empire Bay (top) and Bensville (bottom) (source:
Chris Drummond)
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8 MONITORING, EVALUATION, AND
REPORTING PROGRAM
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8.1 Purpose and Approach

Monitoring, evaluation, and reporting (MER) for the CMP is both a mandatory requirement of the CM Act, and
a critical tool to assess the performance of the CMP in achieving its intended outcomes over the short, medium,
and long term (OEH, 2018f). The purpose of the MER is to enable:

®  Accountability — to track progress in implementing the CMP’s management actions
m  Performance assessment - assessing whether actions achieve their intended objectives

m  Adaptive management - using evidence to refine future actions and priorities.

The MER framework for this CMP has been designed to be fit-for-purpose, systematic, and pragmatic. It follows
the “Program Logic Model” approach, that links CMP management actions with outputs, intermediate impacts
and longer-term outcomes. The program logic model supports a systematic and integrated approach to CMP
planning, implementation, and evaluation. There is a logical flow to this process, which is summarised in Figure
6-1 below and contains three key elements described in Table 8-1.

Table 8-1 Components of the HNRS CMP MER Program

Component ‘ Purpose ‘ Key Evaluation Questions ‘
Component 1: Tracks whether CMP management | = Have actions been implemented in
Implementation actions are being delivered as accordance with the implementation plan?
status planned and on schedule.
Component 2: Monitors key environmental and = Has the implementation of individual
Environmental social indicators to assess whether management actions, and the integrated
Outcomes CMP actions are improving estuary CMP more generally, resulted in an

health and values. improvement in the health of the coastal

environment and the social / cultural values
of the study area?

Component 3: Reviews the CMP’s long-term »= Has the CMP more broadly achieved its
Overall CMP effectiveness in meeting its intended objectives?
Performance objectives and the CM Act = How has the CMP made a difference?

Sauirements, = Has the level of risk associated with the

various stressors and hazards facing the
HNRS been reduced?
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Figure 8-1  Overview of MER program for the CMP
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8.2 Component 1: Delivery of Management Actions

The CMP Project Coordinator and the Partner Councils will monitor the implementation status of the various
CMP actions — including which actions have been implemented, the progress of actions, barriers and issues,
allocated funding and resources, and timeline of implementation.

It is recommended that an Action Implementation Database (AID) be maintained to monitor the status of the
various CMP actions and support the CMP requirements. The fields include information relating the practical
implementation of the works, and the overall status of the action:

® Implementation Status: For each action, a monitoring designation should be provided regarding the
current status of that action using one of 5 categories:

Completed: Where discrete (one-off) actions items have been completed and no further actions are
required.

Where actions have an ongoing component and are currently being
implemented.

This includes actions that are in progress or not yet finalised.

Not Yet Commenced/Outstanding: Where outstanding actions have not yet commenced - but have
been marked for future implementation.

No Longer Applicable: Where actions are no longer applicable due to changed circumstances or
superseding actions from other management plans.

m  Dates of commencement and practical completion.

® Links to supporting documentation or evidence of completion.

Each action itemised in this CMP has been assigned a corresponding performance indicator(s). Each CMP
action should be evaluated for its performance in achieving its objectives, using the established indicator(s).
These should be recorded in the AID.

The IP&R reporting system of each Partner Council (including annual operational reporting and longer interval
strategic reporting) provides the opportunity to formally report on monitoring of coastal management and its
outcomes. Each Partner Council delivers an Annual Report to document its progress in implementing its 4
Year Delivery Program and Annual Operational Plan activities over each financial year. This provides for a
yearly evaluation of the implementation status of each action in the CMP.

Where actions have not been included in the IP&R Framework, a yearly evaluation of those CMP actions by
the officer(s) responsible for facilitating implementation of the CMP is recommended. This may be undertaken
through the annual review of the Business Plan, or as a separate process.

8.3 Component 2: Environmental Parameters and Indicators

A key component of the MER process will be to utilise physical datasets that can provide an indication of key
physical and environmental parameters and track the progress of the CMP towards key achieving intended
outcomes.

It should be noted that while the monitoring of environmental indicators is important to ascertain the health
state and/or condition of the coastal zone, it cannot always be reliably used to determine the short term
“success” of individual management actions. This is because:

B The physical processes affecting the coastal zone act over a wide range of timeframes including short
term (storm erosion and recovery, seasonal effects), medium term (beach rotation and impacts related to
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the El Nifio Southern Oscillation) and long term (such as responses to sediment budget imbalances and
climate change impacts such as SLR).

m  The ecological and chemical processes affecting estuary health and water quality respond to both short
term stressors across the catchment, as well as to longer term historical legacy impacts.

For this reason, environmental indicators can demonstrate variability over short-, medium- and long-term
cycles that may range from several days, to years or even decades. Furthermore, the cause and effect of such
variability may not always be readily understood, nor easily detected in short-term datasets. In this context,
linking short to medium term changes in environmental indicators to specific stressors, or the impact of CMP
management actions, can often be fraught with complexity.

Nonetheless, over the long term, the monitoring of key environmental indicators is the most efficient and
practical way to assess the overall performance of the CMP at achieving its outcomes. Assessing outcomes
over the short to medium term will require consideration of the physical process context, and expert technical
judgement.

With this in mind, a pragmatic approach to monitoring and evaluation is proposed for the CMP. Strategy 2 of
the CMP includes a range of management actions that are inherently linked to the MER process, including
those listed in Table 8-2.

Table 8-2 Key management actions linked to the MER

Monitoring Type Action ID Action Name

Water Quality S2.CMP.A HNRS Water Quality Monitoring - Data Aggregation and
Reporting

Water Quality S2.CMP.B HNRS Water Quality Monitoring - Implement a Coordinated
Monitoring Program (see Figure 8-2)

Foreshore Condition S2.CMP.C Implement a bank stability and condition monitoring
program across the estuary foreshores

Beach Monitoring S2.NBC.B Develop and Implement a Pittwater Beach Monitoring
Program

S2.CCC.A Develop and implement a Broken Bay Coastal Monitoring

Beach Monitoring

Program

There are also a number of monitoring programs external to the CMP process that can provide physical
datasets to support the MER, including:

m  The NSW Beachwatch Programs (DCCEEW, 2025).
®  Annual State of the Beaches Reporting (DCCEEW, 2024).

Using Indicators to Inform Management

The ‘environmental indicators’ proposed to be monitored through action S2.NBC.B and S2.CCC.A (which
include shoreline position, beach volume, dune vegetation condition, and water quality) may be applied to
inform and 'trigger’ certain management actions such as beach scraping or post storm re-profiling etc. This
information may also be applied to facilitate an adaptive approach to defining when coastal protection works
are constructed at specific locations. An example of this trigger based approach is provided in Action
S6.CCC.O (Implementation of the Umina-Ocean Beach Erosion Management Strategy).

Importance of Vertical Integration

This component of the MER framework will be vertically integrated with statewide monitoring and evaluation
systems to ensure consistency, comparability, and transparency. This means that:
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m  Data collected under the CMP will be structured and reported in a way that aligns with state-level
frameworks, including the NSW Government’s Statewide MER for Estuaries (DCCEEW, 2025) and the
MEMS Environmental Condition Monitoring Framework (Aither, 2019; Thornborough, et al., 2023).

m  Consistent indicators, metrics, and reporting formats will allow the condition of the HNRS to be rolled up
into broader regional and statewide assessments, providing a clear line of sight from local action to state
priorities.

m  This alignment will reduce duplication, strengthen data sharing across agencies, and enable evidence-
based planning at multiple levels of government.

By embedding vertical integration into the MER process, the CMP ensures that local monitoring contributes to
a cohesive, statewide understanding of estuary and coastal health, supporting both local decision-making and
state-level policy development.

Figure 8-2 Water Quality Monitoring in Lower Hawkesbury — an example of key monitoring element of the MER
(source: Ana Rubio)

8.4 Component 3: Achievement of Objects of the CMP and CM Act

The CMP should be treated as a living document, reviewed and updated over time to ensure it remains relevant
and effective. While annual reviews track implementation progress through the IP&R framework of the
respective Partner Councils, the MER program also requires a strategic review at set intervals to evaluate the
CMP’s overall performance.

The CM Act (Section 18(1)) and CM Manual requires Council to ensure that the CMP is reviewed at least once
every 10 years. However, it should be noted that it may be reviewed and/or updated sooner for any reason,
including if there are significant new circumstances which need to be considered.

The Purpose of the Review

The review of the CMP should be undertaken through a formalised process and represents a significant
opportunity to:

m  Assess the extent to which the CMP has achieved its stated objectives, providing an evidence base for
whether the program is delivering on its promises.
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m  Examine how well the CMP has contributed to meeting the broader objectives of the CM Act, ensuring
alignment between local implementation and legislative intent.

m  Reflect on what has worked well, where challenges have arisen, and what lessons can be carried forward
into future CMP cycles.

Key Issues for Evaluation

The review should focus on 3 main areas:

m  Risk Assessment: The primary mechanism for gauging whether the CMP has been successful should be
the re-evaluation of the threats and risks across the study area through a repeat of the CMP’s Stage 1
(first pass) and Stage 2 (detailed) risk assessment process. Controls that assist with managing the threats
should be included when assessing the level of risk, particularly those actions that have or are being
implemented through the CMP. There are 3 specific questions to be answered:

Has the level of risk changed?
Have the very high or high threats been adequately managed?

Are there any new or emerging threats that need to be captured? — including those associated with
climate change. These emerging and evolving risks include the impacts of sea level rise on inundation
risk, and habitat squeeze and migration.

m  CMP Performance: This will include a formal review of the implemented management actions. The review
should include a granular assessment of:

The status of CMP actions, including the extent to which actions proposed to be wholly implemented
within that 10-year period have been implemented.

Identification of the CMP’s successes, highlights, limitations, and any barriers to the effective
implementation.

m  Future Improvements: Finally, the review should identify opportunities to strengthen the effectiveness of
the CMP moving forward. This might include:

Refining existing actions, incorporating new priorities or emerging issues, or adapting management
approaches in response to evolving risks.

Consideration of any new or updated scientific knowledge, including data garnered and compiled
from the monitoring programs included in the CMP.

The progress of any actions and commitments which continue beyond the original 10-year timeframe.

If the need arises, new actions or items can also be added to the CMP as part of the review process. Any such
changes to the CMP would need to be endorsed by stakeholders and relevant government agencies, as well
as the communities of the river system.

Outcomes

The strategic review ensures the CMP remains current, evidence-based, and responsive to evolving risks and
priorities. It provides a foundation for the next CMP cycle, integrating lessons learned with emerging challenges
and opportunities.

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 211
L



WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS o

REFERENCE LIST




WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

AHO. (2025). Aboriginal Heritage Office - Clans of Sydney. Retrieved from
https://www.aboriginalheritage.org/history/clans-of-sydney/

Aither. (2019). NSW Marine Estate Integrated Monitoring and Evaluation Framework. .

Alluvium. (2022a). Hawkesbury Nepean River System Physical and Ecological Processes Abridgement
Report.

Alluvium. (2022b). Hawkesbury-Nepean River System Estuary Bank Erosion Assessment and Options
Report.

Alluvium. (2025). Hawkesbury NPWS Riverbank and Riparian Condition Assessment and Options Report .

Alluvium and Mosaic Insights. (2023). Hawkesbury Nepean River System Community Values and Uses
Report.

ANZECC/ARMCANZ. (2000). Australian and New Zealand Guidelines for Fresh and Marine Water Quality. .
Australian and New Zealand Environment and Conservation Council and Agriculture and Resource
Management Council of Australia and New Zealand.

Astles, K., West, G., & Creese, R. (2010). Estuarine habitat mapping and geomorphic characterisation of the
lower Hawkesbury river and Pittwater estuaries. . Industry & Investment NSW — Fisheries Final
Report Series No. 117 ISSN 1837-2112.

Australian Government. (2018). National Water Quality Management Strategy,. Department of Agriculture
and Water Resources, Canberra,.

Australian Government. (2025). Urban Rivers and Catchments Program. Retrieved from
https://www.dcceew.gov.au/environment/biodiversity/conservation/urban-rivers-catchments-program

Barani . (2025). Sydney’s Aboriginal History. Retrieved from https://www.sydneybarani.com.au

Bluecoast Consulting Engineers. (2024). Open Coast and Coastal Lagoons Coastal Hazard Assessment.

BMT WBM. (2008). Lower Hawkesbury Estuary Management Plan. . Prepared for Hornsby Shire Council.

BMT WBM. (2010). Pittwater Estuary Management Plan.

BMT WBM. (2013a). Upper Hawkesbury Estuary Coastal Zone Management Plan Synthesis Report.
Prepared for Hawkesbury City Council.

BMT WBM. (2013b). Upper Hawkesbury River CZMP Community Consultation Report. Prepared for
Hawkesbury City Council.

BMT WBM. (2014a). Upper Hawkesbury Estuary Coastal Zone Management Plan. October 2014. Prepared
for Hawkesbury City Council.

BMT WBM. (2014b). Pearl Beach Lagoon Coastal Zone Management Plan. Prepared for Gosford City
Council.

BMT WBM. (2017). New South Wales Marine Estate Threat and Risk Assessment Report. Prepared for the
Marine Estate Management Authority.

Boon, P. I. (2017). The Hawkesbury River: A Social and Natural History. . CSIRO Publishing.

Cardno. (2012). Coastal Zone Management Plan for Brisbane Water. . Prepared for Gosford City Council
and Department of Environment & Climate Change. LJ2717/R22683. July 2012.

Cardno Lawson & Treloar . (2008). Brisbane Water Estuary Process Study. Prepared for Gosford City
Council and Department of Environment & Climate Change. LJ2255/R2262. March 2008.

CEWO Flow-MER. (2022). Basin Theme: Hydrology.

Commonwealth of Australia. (2021). National Climate Resilience and Adaptation Strateqy 2021-2025.
Department of Agriculture, Water, and the Environment.

Costanza, R., de Groot, R., Sutton, R., van der Ploeg, S., Anderson, S., Kubiszewski, I., . . . Turner, S.
(2014). Changes in the Global Value of Ecosystem Services. Global Environmental Change,
https://doi.org/10.1016/j.gloenvcha.2014.04.002(26), 152-158.

CSS and Rhelm. (2024). Hawkesbury-Nepean River Flood Study — Final Report.

DCCEEW. (2024). NSW Water Quality Governance Roadmap. NSW Department of Climate Change,
Energy, the Environment and Water.

DCCEEW. (2024). State of the beaches. https://www.environment.nsw.gov.au/publications/state-beaches-
2023-24.

DCCEEW. (2025). Beachwatch Program. Retrieved from https://www.beachwatch.nsw.gov.au/home

DCCEEW. (2025). Monitoring, evaluating and reporting on estuaries. Retrieved from
https://www.environment.nsw.gov.au/topics/water/estuaries/monitoring-and-reporting-estuaries

Dictionary of Sydney. (2021). The Dyarubbin Project: Aboriginal history, culture and places on the
Hawkesbury River. Retrieved from https://dictionaryofsydney.org/

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 213
L



WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

DPE. (2016). Central Coast Regional Plan 2036.

DPE. (2020). Guidelines for using cost-benefit analysis to assess coastal management options. Department
of Planning, Industry and Environment.

DPE. (2022). Coastal Management Programs and integration with catchment management. Environment
and Heritage Group, Department of Planning and Environment.

DPE. (2023). East coast lows research. Retrieved from
https://www.climatechange.environment.nsw.gov.au/east-coast-lows-research

DPE. (2023a). NSW Coastal Design Guidelines.

DPE. (2023b). The Coastal Crown Land Guidelines.

DPHI. (2025). NSW Population projections: Explore the data. Retrieved from
https://www.planning.nsw.gov.au/data-and-insights/population-projections/explore-the-data

DPI . (2010). State of the catchments 2010: Invasive species: Hawkesbury—Nepean region.

DPI. (2017). Assessment of the NSW Estuary Prawn Trawl Fishery - Prepared for the Department of the
Environment and Energy for the purpose of assessment under Part 13 and 13(A) of the Environment
Protection and Biodiversity Conservation Act 1999.

DPI. (2021). NSW Oyster Industry Sustainable Aquaculture Strategy - Fourth Edition. Published by the
Department of Regional NSW.

DPIE. (2019). Coastal Management. Retrieved from https://www.planning.nsw.gov.au/Policy-and-
Legislation/Coastal-management

DPIE. (2019b). NSW Estuary Health Risk Dataset: A first-pass risk assessment to help with the prioritisation
of catchment management actions.

DPIRD. (2025a). Aquaculture production report 2023-2024. NSW State Government.

DPIRD. (2025b). Estuarine Habitat Dashboard. Retrieved from https://nsw-
dpi.shinyapps.io/NSW_Estuarine_Habitat/

DPIRD. (2025c). Marine pests. Retrieved from https://www.dpi.nsw.gov.au/dpi/biosecurity/aquatic-
biosecurity/aquatic-pests-and-diseases/marine-pests

Dyarubbin. (2025). Welcome to Dyarubbin: The Real Secret River. Retrieved from
https://www.dyarubbin.com/welcome

ELA. (2022). Brisbane Waters Coastal Wetland Mapping. . Prepared for Central Coast Council.

Feary. (2015). Sea countries of New South Wales: a benefits and threats analysis of Aboriginal people’s
connections with the marine estate.

Ferguson, A., & Scanes, P. (2021). Draft Hawkesbury Nepean River system overview.

Geoscience Australia. (2021). Australian Coastal Sediment Compartments Map Server. Retrieved from
Geoscience Ausralia:
http://services.ga.gov.au/gis/rest/services/Australian_Coastal_Sediment_Compartments/MapServer

Gerhke, P., & Harris, J. (1996). Fish and fisheries of the Hawkesbury Nepean River system: Final report to
the Sydney Water Corporation. Sydney. .

Glamore, W., Rayner, D., & Rahman, P. (2016). Estuaries and climate change. Technical Monograph
prepared for the National Climate Change Adaptation Research Facility. Water Research Laboratory
of the School of Civil and Environmental Engineering, UNSW .

GML Heritage. (2021). Hawkesbury LGA—Aboriginal Cultural Heritage Study, February 2021.

Gollan, N., & Curley, B. (2023). NSW Marine Estate Community Wellbeing Framework. NSW Marine
Integrated Monitoring Program, 40 pp. (NSW DPI Fisheries).

Greater Sydney Comission. (2018). Greater Sydney Region Plan 2018 - Vision of A Metropolis of Three
Cities. NSW Government.

GS LLS. (2023). Greater Sydney Natural Resource Management Plan 2023 - 2028. State of New South
Wales through Local Land Services.

Haines, P., & Thom, B. (2007). Climate change impacts on entrance processes of intermittently open/closed
coastal lagoons in New South Wales, Australia. Journal of Coastal Research, 242-246.

Hawkesbury City Council. (2025). The Hawkesbury and its Tributaries. Retrieved from
https://www.hawkesbury.nsw.gov.au/your-spaces/rivers

HNCMA. (2013). Hawkesbury-Nepean Catchment Action Plan 2013-2023. Hawkesbury Nepean Catchment
Management Authority.

Hornsby Shire Council. (2025). Management of Harmful Algal Blooms. Retrieved from
https://www.hornsby.nsw.gov.au/environment/waterways/using-water-quality-information/the-where,-
what,-how-and-why-of-monitoring/management-of-harmful-algal-blooms

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 214
L



= WATER TECHNOLOGY
—_— WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

IPCC. (2021). Summary for Policymakers: In Climate Change 2021 The Physical Science Basis. Working
Group | Contribution to the Sixth Assessment Report of the Intergovernmental Panel on Climate
Change.

IPCC. (2023). Summary for Policymakers. In: Climate Change 2023: Synthesis Report. Contribution of
Working Groups 1, Il and Ill to the Sixth Assessment Report of the Intergovernmental Panel on
Climate Change. Geneva, Switzerland: IPCC.

ISO . (2019). Adaptation to climate change — Principles, requirements and guidelines.

ISO. (2018). Risk Managment: ISO 31000: 2018 - Principles and guidelines, provides principles, framework
and a process for managing risk .

Kimmerikong. (2005). Scoping Study Hawkesbury Nepean River Estuary Management Final Report.

Landcare Australia. (2023). Grants. Retrieved from https://landcareaustralia.org.au/grants/

Lawson & Treloar. (2003). Pittwater Estuary Processes Study. . Report Prepared for Pittwater Council.
Report J1942/R1945 January, 2003.

Lloyd, L., Anderson, B., Cooling, M., Gippel, C., Pope, A., & Sherwood, J. (2012). Estuary environmental
flows assessment methodology for Victoria. .

Loveless, A. (2011). Hydrodynamic modelling of the climate change scenarios for the lower Hawkesbury
estuary. Carlton, Vic.

MEMA. (2018). New South Wales Marine Estate Management Strategy. .

MEMA. (2019). Advisory bodies: The Marine Estate Management Authority. Retrieved from
https://www.marine.nsw.gov.au/advisory-bodies/marine-estate-management-authority

MEMA. (2025). Marine Estate Management Strategy - Strategy implementation. Retrieved from
https://www.marine.nsw.gov.au/strategy-implementation

MEMA. (2025). Review of the NSW Water Quality Objectives. Retrieved from
https://www.marine.nsw.gov.au/statewide-projects/water-quality-and-litter/review-of-the-nsw-water-
quality-objectives

MHL. (2025). Algal Bloom Monitoring. Retrieved from https://mhl.nsw.gov.au/users/HornsbyShireCouncil-
AlgalSalinityMonitoring

NCCOE. (2012). Climate Change adaptation guidelines in coastal management and planning. Engineers
Australia National Committee on Coastal and Ocean Engineering.

NCCOE. (2017). Guidelines for Responding to the Effects of Climate Change in Coastal and Ocean
Engineering. National Committee on Coastal and Ocean Engineering (NCCOE).

NEMA. (2013). Disaster Ready Fund. Retrieved from https://nema.gov.au/disaster-ready-fund

Nielsen, A. F., Lord, D. B., & Poulos, H. G. (1992). Dune Stability Considerations for Building Foundations.
IEAust., Aust. Civ. Eng. Trans, CE 34, No. 2, 167-173.

Northern Beaches Council. (2017). The Pittwater Waterway Review.

NPWS. (2006). Bobbin Head Masterplan 2006 - Ku-ring-gai Chase National Park.

NPWS. (2025). NSW National Parks and Wildlife Service - Visit a Park. Retrieved from
https://www.nationalparks.nsw.gov.au/visit-a-park

NSW Government. (2021). Planning circular - How to characterise development. PS 21-008. .

NSW Government. (2023). Disaster Risk Reduction Fund - State Risk Reduction Stream. Retrieved from
https://www.nsw.gov.au/emergency/nsw-reconstruction-authority/disaster-risk-reduction-fund-state-
risk-reduction-stream

NSW Government and Water Technology. (2025). The Dyarubbin (Hawkesbury River) Cultural Restoration
Strategy.

NSW Office of Local Government. (2025). The Integrated Planning and Reporting (IP&R) framework.
Retrieved from https://www.olg.nsw.gov.au/councils/integrated-planning-and-reporting/framework/

NSW RA. (2024a). State Disaster Mitigation Plan.

NSW RA. (2024b). Hawkesbury-Nepean River Flood Study Overview. NSW Reconstruction Authority. ISBN:
978-0-646-88496-7.

NSW SES . (2023). NSW State Tsunami Plan .

NSW Treasury. (2023). NSW Government Guide to Cost-Benefit Analysis. February 2023. (TPG23-08).

NSWFA. (2025). NSW Food Authority - Shellfish. Retrieved from
https://www.foodauthority.nsw.gov.au/industry/shellfish

OEH. (2017). Risk-based Framework for Considering Waterway Health Outcomes in Strategic Land-use
Planning Decisions. .

OEH. (2018). NSW Coastal Management Manual Part A: Introduction and mandatory requirements for a
coastal management program. Sydney: Office of Environment and Heritage.

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 215
L



= WATER TECHNOLOGY
—_— WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

OEH. (2018a). NSW Coastal Management Manual Part A: Introduction and mandatory requirements for a
coastal management program. Sydney: Office of Environment and Heritage.

OEH. (2018b). NSW Coastal Management Manual Part B: Stage 1 — Identify the scope of a coastal
management program.

OEH. (2018c). NSW Coastal Management Manual Part B: Stage 2 — Determine risks, vulnerabilities and
opportunities.

OEH. (2018d). NSW Coastal Management Manual Part B: Stage 3 — Identify and evaluate options.

OEH. (2018d). NSW Coastal Management Manual Part B: Stage 3 — Identify and evaluate options.

OEH. (2018e). NSW Coastal Management Manual Part B: Stage 4 — Prepare, exhibit, finalise, certify and
adopt a coastal management program.

OEH. (2018e). NSW Coastal Management Manual Part B: Stage 4 — Prepare, exhibit, finalise, certify and
adopt a coastal management program.

OEH. (2018f). NSW Coastal Management Manual Part B: Stage 5 — Implement, monitor, evaluate and
report.

OEH. (2018g). NSW Estuary Tidal Inundation Exposure Assessment. doi:ISBN 978-1-76039-958-0. OEH
2017/0635. July 2018

OEH. (2018h). Guidelines for community and stakeholder engagement in coastal management.

Oppenheimer, M., Glavovic, B., Hinkel, J., van de Wal, R., Magnan, A., Abd-Elgawad, A., . .. Sebesvari, Z.
(2019). Sea Level Rise and Implications for Low-Lying Islands, Coasts and Communities. . IPCC
Special Report on the Ocean and Cryosphere in a Changing Climate.

RHDHYV. (2019). Umina-Ocean Beach Erosion Management Strategy - Terminal Protective Structure
Concept Design Report. Prepared for Central Coast Council.

RHDHYV. (2020). Rip Road Reserve Foreshore Rehabilitation - Design Report. Prepared for Central Coast
Council.

Rhelm and Baird. (2023). Hawkesbury River Coastal Inundation Study.

Rolyat Services. (2013). Hawkesbury River estuary economic benefit identification study.

Roper, T., Creese, B., Scanes, P., Stephens, K., Williams, R., Dela-Cruz, J., . . . Fraser, M. (2011).
Assessing the conditions of estuaries and coastal lake ecosystems in NSW.

Roy, P., Williams, R., Jones, A., Yassini, |., Gibb, P., Coates, B., . . . Nichol, P. (2001). Structure and
Function of South-east Australian Estuaries. Estuarine, Coastal and Shelf Science, 53, 351-384.

Rubio, A., Frances, J., Coad, P., Stubbs, J., & Guise, K. (2013). Rubio, A., Frances, J., Coad, P., Stubbs, J
and Guise, K (2013) The onset and termination of the QX disease window of infection in Sydney
rock oyster (Saccostrea glomerate) cultivated in the Hawkesbury River, NSW, Australia. Journal of
Shellfish Research,, 428-486.

Saintilan, N., & Hashimoto, T. (1999). Mangrove-saltmarsh dynamics on a bay-head delta in the Hawkesbury
River estuary, New South Wales, Australia. Hydrobiologia, 413: 95-102.

Scanes, E., Scanes, P., & Ross, P. (2020). Climate change rapidly warms and acidifies Australian estuaries.
Nature Communications, 11, 1-11.

Sydney Water. (2023). Sydney Water Aquatic Monitoring (SWAM) Program, Version 1, 2023.

TNSW. (2015). The Hawkesbury River, Pittwater and Brisbane Water Region Boating Plan 2015.

TNSW. (2024). Western Sydney Airport Precinct. Retrieved from
https://www.transport.nsw.gov.au/projects/programs/western-sydney-airport-precinct

TNSW. (2025). Boating Infrastructure and Dredging Scheme. Retrieved from
https://www.transport.nsw.gov.au/projects/current-projects/boating-infrastructure-and-dredging-
scheme

TINSW. (2025). Ettalong Channel dredging. Retrieved from
https://www.transport.nsw.gov.au/projects/current-projects/ettalong-channel-dredging

Thom, B., Eliot, I., Eliot, M., Harvey, M., Rissik, N., Sharples, C., . . . Woodroffe, C. (2018). National sediment
compartment framework for Australian coastal management. Ocean and Coastal Management 154
(2018) , 103-120.

Thornborough, K., Bourner, J., Cadiou, G., Coleman, M., Crocetti, S., Davis, T., . . . Wright, A. (2023).
Environmental Condition Framework, Marine Integrated Monitoring Program. NSW Marine Estate
Management Strategy.

Verges, A., Steinberg, P., Hay, M., Poore, A., Campbell, A., Ballesteros, E., . . . Figueira, W. (2014). The
tropicalization of temperate marine ecosystems: climate-mediated changes in herbivory and
community phase shifts. Proceedings of the Royal Society B: Biological Sciences, 281(1789).

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 216
L



= v WATER TECHNOLOGY
% =S WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Warner, R. F. (2014). Environmental flows in two highly regulated rivers: The Hawkesbury Nepean in
Australia and the Durance in France. Water and Environment Journal, 365-381. doi:
https://doi.org/10.1111/WEJ.12045.

Water Technology. (2020). Hawkesbury-Nepean River System Coastal Management Program: Stage 1
Scoping Study.

Water Technology. (2023a). HNRS CMP: Strategic Direction Summary Document.

Water Technology. (2025). Hawkesbury-Nepean River System Coastal Management Program: Stage 3
Summary Report.

WaterNSW. (2024). Annual Water Quality Monitoring Report 2023-24.

WaterNSW. (2025). Monitoring and reporting on the health of waterways. Retrieved from
https://www.waternsw.com.au/water-services/water-quality/monitoring-and-reporting

WaterNSW. (2025). Warragamba Dam Environmental Flows. Retrieved from
https://www.waternsw.com.au/projects/warragamba-dam-environmental-flows-project

Worley. (2025). Central Coast Open Coast CMP.

WorleyParsons. (2014). Open Coast and Broken Bay Beaches Coastal Processes and Hazard Definition
Study.

WorleyParsons. (2017). The Gosford Beaches Coastal Zone Management Plan. . Prepared for Gosford City
Council.

WRL. (2003). Brooklyn Estuary Process Study. . Prepared for Hornsby Shire Council.

WRL. (2019). Beach Scraping Assessment for Sandy Beach, Palm Beach, NSW. WRL TR2018/36.

WRL. (2023). Pittwater Beach Erosion and Shoreline Recession Assessment .

HNRS CMP Steering Committee | 2 October 2025

Hawkesbury-Nepean River System Coastal Management Program Page 217
L |



	Document Status
	Project Details
	COPYRIGHT

	1 Introduction
	1.1 Purpose of this Coastal Management Program
	1.2 Area Covered by this CMP
	1.2.1 Coastal Management Areas
	1.2.2 Rationale for the CMP Study Area
	1.2.3 Legal Definition of the CMP Study Area

	1.3 Vision, Purpose, and Objectives
	1.3.1 Vision
	1.3.2 Purpose
	1.3.3 Objectives

	1.4 The NSW Coastal Management Framework
	1.4.1 The Framework
	1.4.2 Coastal Management Programs
	1.4.3 Previous Coastal Zone and Estuary Management Plans

	1.5 Supporting Documentation
	1.5.1 CMP Documentation
	1.5.2 Relevant References, Guidelines, and Manuals

	1.6 Maps
	1.7 Coastal Zone Emergency Action Subplan

	2 The Hawkesbury-Nepean River System
	2.1 An Introduction to the Hawkesbury–Nepean River System
	2.1.1 Overview
	2.1.2 Estuary Descriptions
	2.1.2.1 The Hawksbury River
	2.1.2.2 Brisbane Water
	2.1.2.3 Pittwater
	2.1.2.4 Broken Bay

	2.1.3 Functional Zones
	2.1.4 Sediment Compartment

	2.2 Environmental Significance
	2.2.1 Flora
	2.2.2 Fauna

	2.3 People, Culture, and the Local Economy
	2.3.1 Cultural Heritage
	2.3.2 Population and Demographics
	2.3.3 Community Uses and Values
	2.3.4 Economic Values

	2.4 Legislative Context
	2.5 Roles and Responsibilities
	2.5.1 Overview
	2.5.2 Local Government
	2.5.3 State Government
	2.5.3.1 The Department of Climate Change, Energy, the Environment, and Water
	2.5.3.2 The Department of Planning, Housing and Infrastructure
	2.5.3.3 The Department of Primary Industries and Regional Development
	2.5.3.4 Transport for NSW
	2.5.3.5 The Department of Communities and Justice
	2.5.3.6 The Department of Premier and Cabinet
	2.5.3.7 State Owned Statutory Corporations
	2.5.3.8 Other

	2.5.4 First Nations Groups
	2.5.5 Community Groups

	2.6 Related Plans and their Linkages to the CMP
	2.6.1 State Level Plans
	2.6.2 Regional and Catchment Level Plans
	2.6.3 Local Level Plans


	3 A Snapshot of the Issues
	3.1 Overview
	3.2 Coastal and Estuarine Hazards
	3.2.1 Beach Erosion and Long Term Shoreline Recession
	3.2.2 Tidal  Inundation
	3.2.3 Coastal Inundation
	3.2.4 Combined Coastal and Catchment Flooding
	3.2.5 Bank Erosion
	3.2.6 Climate Change Impacts

	3.3 Urbanisation and Land Use Impacts
	3.3.1 Water Quality and Estuary Health
	3.3.2 Habitat Disturbance and Loss of Biodiversity
	3.3.3 Hydrological Modifications

	3.4 Waterway Use and Resource Conflict
	3.5 Planning and Governance

	4 The Development of this CMP
	4.1 Overview
	4.2 Stage 1
	4.3 Stage 2
	4.4 Stage 3
	4.4.1 Overview
	4.4.2 Strategic Direction
	4.4.3 Identifying Options
	4.4.4 Assessment of Options

	4.5 Community and Stakeholder Engagement
	4.5.1 Overview
	4.5.2 Stage 1
	4.5.3 Stage 2
	4.5.4 Stage 3
	4.5.5 Stage 4 (to be completed)


	5 Actions to be implemented by the Partner Councils or by public authorities
	5.1 CMP Structure
	5.1.1 CMP Structure and Delivery Framework
	5.1.2 Action Information Provided in the CMP
	5.1.3 Prioritisation of Actions

	5.2 CMP Governance Structure
	5.2.1 Importance of Governance
	5.2.2 Governance Structure Development
	5.2.3 Governance Structure Principals
	5.2.4 Overview

	5.3 Collaborative System Implement Plan
	5.4 Local Implementation Plan: Hawkesbury City Council LGA
	5.5 Local Implementation Plan: The Hills Shire Council LGA
	5.6 Local Implementation Plan: Hornsby Shire Council LGA
	5.7 Local Implementation Plan: Ku-ring-gai Council LGA
	5.8 Local Implementation Plan: Central Coast Council LGA
	5.9 Local Implementation Plan: Northern Beaches Council LGA
	5.10 Local Implementation Plan: NPWS
	5.11 HNRS Catchment Companion

	6 Business Plan
	6.1 Overview
	6.2 The Benefits of Implementing the CMP
	6.3 Potential Funding Mechanisms
	6.3.1 Council Funding
	6.3.2 External Sources of Funding

	6.4 Partner Council Co-funding Arrangements
	6.4.1 Overview
	6.4.2 Co-funding Models

	6.5 Cost-Benefit Distribution
	6.6 Business Plan
	6.6.1 Overview
	6.6.2 Summary of Costs
	6.6.3 Detailed Implementation Plan


	7 Whether the CMP identifies recommended changes to the relevant planning controls, including any proposed maps
	7.1 Overview
	7.2 CVA Mapping
	7.3 Coastal Wetland Mapping

	8 Monitoring, Evaluation, and Reporting Program
	8.1 Purpose and Approach
	8.2 Component 1: Delivery of Management Actions
	8.3 Component 2: Environmental Parameters and Indicators
	8.4 Component 3: Achievement of Objects of the CMP and CM Act

	9 Reference List

